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1
FLEXIBLE MATERIAL

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

RELATED U.S. APPLICATIONS

[Not applicable.]

Notice: multiple veissue applications have been filed for
the reissue of U.S. Pat. No. 6,743,325. This application is a
continuation reissue application of reissue application Ser.
No. 12/642,522, filed on Dec. 18, 2009, which is a continua-
tion reissue application of Ser. No. 11/269,919, filed on Nov.
8, 2005, now U.S. Pat. No. Re. 41,346, which is a reissue
application of U.S. Pat. No. 6,743,323, filed as application
Ser. No. 10/030,782 on Apr. 23, 2002, which claims priority to
PCT/GB0O0/02687 filed Jul. 13, 2000; GB99/16291 filed Jul.
13, 1999; and GB 99/21804 filed Sep. 16, 1999, all of which

are herveby fully incorporated by veference as if fully set forth
herein.

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMEN'T

Not applicable.

REFERENCE TO MICROFICHE APPENDIX

Not applicable.

FIELD OF THE INVENTION

The present invention relates to a method of manufacturing,
a flexible material suitable, primarily, for use as a flexible
protective material to protect for human and animal bodies.

BACKGROUND OF THE INVENTION

Protective material and protective wear 1s currently used by
persons to protect themselves from knocks, abrasions and
other mjury. Protective wear 1s used during sport, rugby for
example and equestrian sports and other activities where a
person runs a risk of injury, for example building and other
trades.

Conventional protective wear may form an integral part of
an 1tem of clothing, for example a shoulder pad, or be pro-
vided separately, for example a shin pad.

One existing arrangement comprises a moulded foam
article shaped to fit a particular part of the body. There are,
however, a number of problems with this arrangement. The
article must be produced in different sizes to fit different
people. Provision of different sizes can be expensive or incon-
venient. Also, closely fitting articles can restrict movement of
the wearer, especially when worn on or near joints.

In DE 43 41 722 1s disclosed a cushioming material for the
treatment of lymphostatic fibroses 1n which a plurality of
foam elements with an enlarged base are disposed side-by-
side with their bases touching on a foundation layer to which

they are aflixed. The troughs defined between the side walls of
the elements enable the material to be flexed to form a pres-
sure bandage. However, the foram elements of the bandage
touch one another at their base, which restricts the stretch-
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2

ability of the material as a whole and 1s also designed to be
worn with the elements 1n contact with the skin, which would
restrict movement.

A moulded foam article can only correctly fit a joint when
in one position. When the joint moves, the article will no
longer fit correctly. This may reduce the protection 1t atfords.

In U.S. Pat. No. 3,285,768 1s disclosed a fabric coated with
a surface deformed foam which 1s manufactured either by
grooving or slashing a sheet of foam to a portion of its depth
and then laminating 1t to the fabric or by laminating a foam
sheet to a fabric and then grooving or slashing the form layer.
However, neither of these methods enables the foam to be cut
to define a plurality of spaced, separate elements, which 1s
preferred 1f the fabric 1s to be used in protective wear for
,sports persons when considerable freedom of movement by
the wearer 1s required 1n addition to comiort.

Another existing arrangement comprises a quilted material
including lengths of foam sewn into pockets formed between
two layers of fabric. Such materials are time consuming to
produce. Also, such materials can generally only easily be
flexed 1n a direction perpendicular to that of the strips of foam.
Flexing the matenal 1 a direction along the length of the

strips involves flexing the strips themselves which, depending
on the type of foam used, can be diflicult. A similar type of
garment 1s disclosed i U.S. Pat. No. 5,551,082 which
describes an athletic garment in which strategically placed
rib-shaped gel, air or foam padding 1s contained 1n envelopes
that are individually affixed to an elasticized fabric shell.

BRIEF SUMMARY OF THE INVENTION

It 15 an object of the present mvention to overcome, or at
least reduce, the problems associated with the manufacture of
conventional protective material and with protective wear
made therefrom.

According to a first aspect of the present invention there 1s
provided a method of manufacturing a flexible material com-
prising the steps of providing a sheet of a resilient matenal;
cutting the sheet into a plurality of spaced, separate elements
using a cutter which 1s pressed into the sheet to cut there-
through; making one side of the spaced elements to stand
proud of the surface of a jig provided to hold the elements in
place; and bonding a flexible, resiliently stretchable substrate
to one side of the separate elements by heating the substrate
either to active an adhesive applied between said one side of
the separate elements and the substrate or to weld the ele-
ments to the substrate.

The separate elements are preferably bonded to the sub-
strate with a hot melt adhesive, although they can be welded
thereto using heat to fuse the elements to the substrate.

According to a second aspect of the present invention there
1s provided a tlexible material comprising a layer of separate
resilient elements joined to a flexible, resiliently stretchable
substrate and manufactured according to the method of the
first aspect of the present invention.

Such a flexible matenial can confirm more easily to the
body of the wearer than conventional materials, as it 1s flex-
ible 1n all three dimensions. It 1s therefore more comiortable
to wear and can accommodate movement better than conven-
tional materials. When used as a protective material or to form
protective wear a single size, or a reduced number of sizes,
can fit many different sized bodies.

As the elements are separate and spaced apart; this facili-
tates flexing of the substrate to form a curved surface and
enables the material to tlex 1n all directions without “locking
up”’ or preventing movement in a particular direction. This 1s
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a particular advantage the tlexible material of the present
invention has over prior art arrangements which tend not to
exhibit universal flexibility.

The elements preferably comprise a resilient foam mate-
rial, for example a closed cell polyethylene, and could com-
prise a number of different types of foam or other materials to

give desired properties, for example layers of foam of differ-
ent densities.

The elements may be substantially identical, alternatively
they can be of different size and shape, for example to fit
comiortably part of a wearer’s body, or some other article.

The elements preferably take the form of blocks. They can
be of regular or irregular shape, for example hexagonal or
octagonal 1n cross-section. The elements are preferably
evenly distributed on the substrate with a density of between
100 and 8000 elements/m~, more preferably between 250 and
8000 elements/m?, and still more preferably between 4000
and 6000 elements/m~. In one embodiment, the elements

comprise cubes of side 12 mm spaced apart by 2 mm. This
gives a density of about 5000 cubes/m*. This allows the
material to flex easily along all directions, an improvement
over known quilted protective materials. Also, one type of
material can be cut to many different sizes, for example to
form protective wear of different sizes, without significantly
alfecting 1ts ability to flex. This 1s in contrast to known quilted
protective materials wherein due to the size of the foam strips,
the size of each strip must be changed to form an article of
different size without reducing tlexibility.

The substrate 1s resiliently stretchable or elastic and pret-
erably comprises a fabric, although a resiliently stretchable
f1lm or sheet could be used. This enables the material to adopt
a greater range of configurations. Suitable fabrics include
knitted nylon and polyester fabrics and more particularly
those materials comprising elastane.

A second layer of a flexible substrate material 1s preferably
bonded over the eclements so that they are sandwiched
between two layers. In this case, as the first substrate layer 1s
resiliently stretchable or elastic, this helps to prevent pucker-
ing of one side of the material when 1t 1s flexed. Advanta-
geously, both substrate layers are resiliently stretchable.
However, 1n cases where only a single stretchable substrate
layer 1s provided and the matenial 1s to be used 1n a curved
configuration the matenal 1s preferably arranged so that the
stretchable layer lies on the outside surface of the curve.

The material may be comprised 1n clothing or other wear. It
1s particularly suitable for incorporation into protective cloth-
ing and wear, for example shoulder pads, knee pads, shin
pads, arm bands, head-guards, vests and gauntlets for both
humans and amimals. It will be appreciated that in these
garments the blocks are provided where required and omaitted
from certain areas of the garment. For example, 1n a head-
guard no blocks need be positioned in the ear-tflaps of the
guard.

The material could also be comprised 1n furniture or uphol-
stery and can be particularly useftul when used with wheel-
chairs and hospital beds. Spaced part elements can help to
reduce the 1incidence of bed sores. As the material 1s resilient,
it comprises a cushioning medium, for,; example for saddles.
Where the material comprises a foam layer, this provides 1t
with good thermally 1nsulating properties and 1t can be use-
tully incorporated into, or used to form wet suits. A foam
layer can also render the material buoyant 1n water, 1n which
case 1t can be usetully used 1n or to form buoyancy vests, life
jackets and swimming aids. When used as a swimming aid,
for example, the material can be 1ncorporated 1n swimming
costumes as an aid to the buoyancy of the wearer. It 1s possible
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in this case to arrange for the foam blocks to be progressively
removable from the costume as the confidence and skill or the
trainee swimmer 1ncreases.

The material may also be used for packaging and cladding.

As indicated above, the elements may not be distributed all
over the surface of the substrate. In particular, there may be a
border of substrate having no element thereon. The border
may include a fastening means, for example VELCRO(™) to
enable 1t to be affixed to 1itself or to another article, say a
garment.

In one embodiment, the elements could comprise a series
of spaced-apart strips. Such a matenial would have different
properties when tlexed 1n different directions.

Preferably, at least said one side of the elements are coated
with the hot-melt adhesive prior to being cut into the separate
clements. Alternatively or in addition, the side of the substrate
adjacent said one side of the elements 1s coated with the
hot-melt adhesive. A sheet of hot-melt film may also be inter-
posed between said one side of the elements and the substrate
to provide said adhesive layer.

Advantageously, the resilient sheet 1s cut into a plurality of
separate elements using a cutter which acts as the jig after
cutting through the resilient material to hold the elements 1n
place while the substrate layer 1s applied thereto. Preferably,
the cutter 1s adapted so that said one side of each, now cut,
clement are made to stand proud of the surface of the cutter
orid. The sheet material may spring back slightly after cutting
to accomplish this. Alternatively, means, such as ejectors, are
provided to achieve this effect.

In one embodiment of the method, a sheet of a resilient
material 1s provided and at least one side of the sheet 1s coated
with a hot melt adhesive. The sheet 1s placed, adhesive side
up, over a cutter grid arranged to cut the sheet into a plurality
of elements, for example squares. The sheet 1s pressed down
onto the cutter to cut through the sheet. Excess maternal from
between the elements 1s then removed. A resiliently stretch-
able substrate 1s placed over the, now cut, sheet and heated to
activate the adhesive to join the elements to the substrate. The
substrate 1s then lifted away from the cutter, taking the ele-
ments with it.

It will be appreciated that 1n this embodiment, the cutter
orid acts as a jig, holding the elements 1n placed while the
substrate layer 1s applied. It the flexible matenal 1s to be cut
into large pieces, in particular large irregularly shaped pieces,
then these pieces may be assembled into a specially con-
structed j1g to hold them 1nto place before application of the
substrate. Conveniently, as before the sheet of resilient mate-
rial from which the elements are cut has an adhesive layer
applied to one or both surfaces prior to the cutting process.

Alternatively, the sheet of resilient material 1s cut into strips
in a first direction using a plurality of rolling cutters and then
cut 1n a second direction at an angle to the first direction to the
separate elements. Preferably, the rolling cutters are moved
sideways aiter each cut to cut narrow strips of material in both
directions to space the elements apart, the narrow strips of
material being removed to leave the separate elements spaced
apart from one another.

BRIEF DESCRIPTION OF THE SEVERAL
VIEWS OF THE DRAWINGS

Embodiments of the various aspects of the invention waill
now be described by way of example with reference to the
accompanying drawings.

FIG. 1 1s an enlarged perspective view of part piece of
flexible material according to the invention.
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FIG. 2 shows a schematic view of a protective arm band
tformed from the type of material of FIG. 1.

FI1G. 3 1s a plan view of a cutter grid.

FIGS. 4 to 6 are vertical cross-sectional views of apparatus
used 1n the manufacture of material as shown 1 FIG. 1 at
various stages respectively throughout the manufacturing
process.

FIG. 7 1s a cross-sectional view through another embodi-
ment of a flexible material according to the invention.

DETAILED DESCRIPTION OF THE INVENTION

Referring to FIG. 1, a flexible material comprises a plural-
ity of cubes 1 of a resilient closed-cell polyethylene foam, of
side approximately 12 mm and with comers of radius
approximately 2.5 mm, joined with a hot melt adhesive to a
fabric substrate 2. The cubes 1 are evenly arranged, each cube
being spaced from adjacent cubes by approximately 2 mm.
The fabric 2 1s a resiliently stretchable knitted fabric, prefer-
ably one comprising polyester or elastane fibers.

A margin of fabric 2 1s provided around the periphery of the
cubes 1. Along the edges ol the fabric at opposite ends respec-
tively there are strips 3 of VELCRO(™), only one of which 1s
shown.

Referring to FIG. 2, a protective armband 4 1s shown being,
worn on part of an arm 5. The armband 4 1s formed from a
generally rectangular piece of material of the type shown 1n
FIG. 1 but which 1n this case comprises a fabric substrate 6
bonded to both sides thereot with a plurality of foam cubes 7
sandwiched therebetween. Margins are provided at opposite
ends respectively of the substrate 6 and a strip of VELCRO
(™) 8 15 fastened on this margin to enable opposite ends of the
material to be fastened 1n an overlaying relationship to form a
tube. By varying the degree of overlap of the ends, the tube
can be closely fitted around arms of different sizes. The pro-
vision of a substrate layer 6 on both sides of the cubes 7
prevents the latter from separating too much as the material 1s
curved around to form a tube. Rather, the substrate 6 on the
outside of the armband 1s forced to stretch and the edges of the
cubes 7 at the inner side of the armband are compressed. The
provision of a substrate layer on both sides of the material
therefore enables the material to continue to provide good
protection, even when tightly tlexed.

FIG. 3 shows a plan view of a cutter used for manufacturing,
the material of FIG. 1. The cutter comprises blades defining a
plurality of squares of 12 mm side with corners of radius 2.5
mm.

FIGS. 4 to 6 are vertical cross-sectional views of apparatus
at various stages respectively throughout the manufacture of
the flexible material shown 1n FIG. 1. Referring to these
figures, one side of a 12 mm thick layer of closed cell poly-
cthylene foam 10 1s coated with a hot melt adhesive 11. The
toam 10 1s then placed onto a cutter 12, of the type shown 1n
FIG. 3, and pressed down with a press 13 so that the cutter 12
cuts through the foam 10 to form a plurality of separate cubes.
The press 1s then removed, whereupon owing to 1ts resilient
nature, the foam will tend to spring back slightly so that the
exposed surface of each cube stands proud to lie above the
surtace of the cutter. Excess material from between the ele-
ments 1s then removed.

Next, as shown 1n FIG. 5, alayer of fabric 1s placed over the
foam and cutter 12 and a heated platen 135 i1s brought into
contact with the fabric 14. Heat 1s conducted through the
tabric 14 to the foam and activates the adhesive, bonding the
tabric 14 to the foam 10. In this arrangement, the cutter grid
acts as a j1g, holding the foam cubes 1n position whilst the
tabric substrate 14 1s applied thereto.
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Then, as shown in FIG. 6, the fabric can be lifted away from
the cutter taking the foam cubes 10 with 1t.

In an alternative method, ejectors are disposed 1n the cutter
or1d to gject the elements, leaving any waste material behind
in the cutters.

If the foam 10 1s to be cut into large pieces, in particular
large 1rregularly shaped pieces such as may be suitable for use
in an equestrian jacket, then these pieces may be assembled
into a specially constructed j1g to hold them 1nto place before
application of the fabric substrate 14. As described above, the
sheet of resilient foam from which the elements are cut will
have hot-melt adhesive applied to one or both surfaces priorto
the cutting process.

In a further variation, the sheet of resilient material 1s cut
into strips 1 a first direction using a plurality of rolling
cutters. The sheet 1s cut 1n a second direction perpendicular to
the first to form cubes. The cutters are then moved sideways to
cut narrow strips of foam 1n both directions to space the cubes
apart, the narrow strips of foam being stripped away to leave
the cubes.

FIG. 7 shows another embodiment of flexible material
similar to that shown 1n FIG. 1, but with a layer of fabric 16
bonded to each of opposite sides of tho elements 17. This
embodiment may be produced 1n a similar way to that shown
in FIG. 1 except that opposite sides of the foam layer are
coated with adhesive and, after the foam cubes bonded to a
first layer of fabric have been removed from the cutter, a
second layer of fabric 1s placed over the exposed surface of
the elements and pressed with a heated platen to effecta bond.

In other variations to the above methods, the hot-melt
adhesive may be applied to the surface the substrate rather or
in addition to the sides of the flexible material. Alternatively
or 1n addition, a hot-melt film can be 1interposed between the
clements and the substrate.

Also, heated mip-rollers can be used 1n place of a heated
platen to bond the elements to the substrate, particularly when
substrate 1s bonded to both sides of the elements, which are
thereby sandwiched therebetween. This facilitates passage of
the material between the rollers prior to activation of the
adhesive.

Flexible materials according to the invention are more
convenient to produce and more tlexible and versatile that
known protective materials. They may also be used 1n a vari-
ety of applications including protective wear and clothing.

I claim:

[1. A method of manufacturing a flexible material compris-
ing the steps of

providing a sheet of a resilient material;

cutting the sheet into a plurality of spaced separate ele-

ments using a cutter which 1s pressed into the sheet to cut
therethrough;

making one side of the plurality of spaced separate ele-

ments to stand proud of a surface of a jig provided to hold
the elements 1n place; and

bonding a flexible resiliently stretchable substrate to one

side of the separate elements by heating the substrate
cither to activate an adhesive applied between said one
side of the separate elements and the substrate or to weld
the separate elements to the substrate.]

[2. The method as claimed in claim 1 wherein the sheet is
cut 1nto a plurality of separate elements using a cutter which
acts as the jig after cutting through the resilient matenal to
hold the elements 1n place while the substrate 1s applied
thereto.]

[3. The method as claimed in claim 2, wherein the cutter is
adapted so that said one side of each of the cut elements 1s




US RE43,441 E

7

made to stand proud of a surface of the cutter after cutting
through said sheet of resilient material.]

[4. The method as claimed in claim 3, wherein any excess
resilient material located between the plurality of spaced
separate elements is retained in the cutter.]

[5. The method as claimed in claim 3, wherein any excess
resilient material 1s removed from between the plurality of
spaced separate elements prior to the elements being bonded
to the substrate.]

[6. The method as claimed in any of claim 1, wherein the
plurality of spaced separate elements comprise a foam mate-
rial.}

[7. The method as claimed in claim 1, further comprising:

bonding a second flexible substrate to an opposite side of

the plurality of spaced separate elements to said one
side. ]

[8. The method as claimed in claim 1, wherein at least said
one side of the sheet 1s coated with a hot-melt adhesive prior
to being cut into the plurality of spaced separate elements.]

[9. The method as claimed in claim 1, wherein the side of
the substrate adjacent said one side of the plurality of spaced
separate elements is coated with a hot-melt adhesive.}

[10. The method as claimed in claim 1, wherein a sheet of
hot-melt film 1s 1nterposed between said one side of the plu-
rality of spaced separate elements and the substrate so as to
provide said adhesive.]

[11. The method as claimed in claim 1, wherein the sheet of
resilient material 1s cut into strips 1n a first direction using a
plurality of rolling cutters and then cut 1n a second direction at
an angle to the first direction to form the plurality of spaced
separate elements.}

[12. The method as claimed in claim 11 wherein the rolling
cutters are moved sideways alter each cut to cut narrow strips
of material 1n both directions to space the elements apart, the
narrow strips ol material being removed to leave the plurality
of spaced separate elements spaced from one another.]

[13. The method as claimed in claim 1 wherein the sub-
strate 1s heated by a heated platen which either activates the
adhesive or melts the surface and thereby bonds the substrate
and the plurality of spaced separate elements together. ]

[14. The method as claimed claim 10, wherein the substrate
1s heated by passing the substrate and the adjacent plurality of
spaced separate elements between heated nip rollers. ]

15. A method of manufacturing a flexible resiliently com-
pressible material, the method comprising:

providing a first resiliently stretchable fabric substrate;

cutting a sheet of resiliently compressible foam with a

cutter that goes completely through the foam to provide
a plurality of separate individual vesiliently compress-
ible elements in a spaced apart velationship, the sepa-
rate elements having a top surface and bottom surface;
providing a second resiliently strvetchable fabric substrate;
contacting the top surfaces and the bottom surfaces of the
plurality of resiliently compressible elements with the
fivst and second resiliently stretchable fabric substrates,
bonding the top surfaces of the plurality of separate indi-
vidual compressible elements to the first resiliently
stretchable fabric substrate while adjacent elements are
held so that a distance between the adjacent elements is
about 2 mm, the bonding selected from the group con-
sisting of adhesively bonding and welding; and
bonding the bottom surfaces of the plurality of separate
individual compressible elements to the second resil-
iently stretchable fabric substvate while adjacent ele-
ments are at the distance of about 2 mm, the bonding
selected from the group consisting of adhesively bond-
ing and welding, to provide the flexible vesiliently com-

8

pressible material with the plurality of separate resil-
iently compressible elements being distributed between
the substrates at a density of from about 250 to about
8000 elements/m”, and the first and second substrates
5 not bonded to each other between the adjacent elements.
16. The method according to claim 15 wherein the elements
are distributed between the substrates at a density of from
about 4000 to about 8000 elements/m” .
17. The method according to claim 15 wherein the top and
bottom surfaces of the elements are flat.
18. The method accovding to claim 17 wherein the elements
are distributed between the substrates at a density of from
about 4000 to about 6000 elements/m” .
19. The method accovdingto claim 15 wherein the elements
are comprised of lavers of foam having different densities.
20. The method according to claims 15 wherein the ele-
ments are comprised of polvethylene foam.
21. A method of manufacturing a flexible resiliently com-
pressible material, the method comprising.
cutting a sheet of vesiliently compressible foam with a
cutter that goes completely through the foam to provide
a plurality of separate individual resiliently compress-
ible elements with side walls of adjacent elements being
spaced apart at a distance of about 2 mm, the separate
individual elements having a top surface and bottom
surface;
holding the separate individual elements;
bonding the top surfaces of the separate individual com-
pressible elements to a first resiliently stretchable fabric
substrate while adjacent elements ave held so that the
distance of about 2 mm is between the side walls of the
adjacent elements, the bonding selected from the group
consisting of adhesively bonding and welding, and

bonding the bottom surfaces of the separate rvesiliently
compressible elements to a second vesiliently stretch-
able fabric substrate to provide the vesiliently compress-
ible material with the fabric substrates not bonded to
each other between the separate elements while walls of
adjacent elements are held about 2 mm apart and the
separate elements being distributed between the sub-
strates at a density of from about 250 to about 5000
elements/m”.

22. The method according to claim 21 wherein the separate
elements are distributed between the substrates at a density of
45 from about 4000 to about 6000 elements/m”.

23. The method according to claim 22 wherein the top and
bottom surfaces of the separate elements arve flat.

24. The method accorvding to claim 23 wherein the separate
elements ave comprised of lavers of foam having diffevent
densities.

25. The method according to claim 21 wherein the top and
bottom surfaces of the separate elements arve flat.

26. The method accovding to claim 25 wherein the separate
elements arve comprised of lavers of foam having different
densities.

27. The method according to claim 26 wherein the separate
elements are distributed between the substrates at a density of

from about 4000 to about 6000 elements/m”.
28. The method of claim 26 wherein the lavers of foam
60 having different densities are closed cell foam.

29. The method accovding to claim 21 wherein the separate
elements arve comprised of lavers of foam having diffevent
densities.

30. The method accovding to claim 21 wherein the separate

65 elements are comprised of closed cell foam.

31. The method according to claims 21 wherein the sepa-

rate elements arve comprised of polyethylene foam.
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32. A method of manufacturing a flexible resiliently com-

pressible material, the method comprising:

providing a first resiliently stretchable fabric substrate;

cutting a sheet of resiliently compressible foam with a
cutting grid that goes completely through the foam to
provide a plurality of separate individual rvesiliently
compressible elements in a spaced apart relationship,
separate individual elements of the plurality of resil-
lently compressible elements having top surfaces and
bottom surface which ave flat,

providing a second resiliently stretchable fabric substrate;

contacting top surfaces and bottom surfaces of the plural-
ity of resiliently compressible elements with the first and
second rvesiliently stretchable fabric substrates,

holding the separate individual resiliently compressible
elements in spaced apart velation after the cutting grid
cuts the resiliently compressible foam;

bonding the top surfaces of the resiliently compressible
elements to the first vesiliently stretchable fabric sub-
strate while adjacent elements are held so that a dis-
tance between the elements is about 2 mm, the bonding
selected from the group consisting of adhesively bond-
ing and welding; and

bonding the bottom surfaces of the resiliently compressible
elements to the second resiliently stretchable fabric sub-
strate while adjacent elements ave at a distance of about
2 mm, the bonding selected from the group consisting of
adhesively bonding and welding, to provide the resil-
iently compressible material with the fabric substrates
not bonded to each other between adjacent individual
elements and to provide the flexible resiliently compress-
ible material with the individual resiliently compressible
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elements being distributed between the substrates at a
density of from about 250 to about 8000 elements/m”.
33. A method of manufacturing a flexible resiliently com-

pressible material, the method comprising:

providing a first resiliently stretchable fabric substrate;

cutting a sheet of vesiliently compressible foam with a
cutting grid that goes completely through the foam to
provide a plurality of separate individual vesiliently
compressible elements, the separate individual elements
having a top surface and a bottom surface;

providing a second rvesiliently stretchable fabrvic substrate;

holding the plurality of separate individual vesiliently com-
pressible elements so that adjacent separate elements
are at a distance of about 2 mm after cutting the resil-
iently compressible foam;

bonding the top surfaces of the separate compressible ele-
ments to one of the first and second resiliently stretch-
able fabric substrates while the plurality of separate
individual vesiliently compressible elements arve at a
distance of about 2 mm between adjacent separate ele-
ments to provide a fabric/element combination; and

bonding one of the first and second fabric substrates to the
surface of the elements of the fabric/element combina-
tion to provide the rvesiliently compressible material, the
bonding selected from the group consisting of adhe-
sively bonding and welding, the fabvic substrates of the
vesiliently compressible material not bonded to each
other between the adjacent separate elements and the
separate elements being distributed between the sub-
strates at a density of from about 250 to about 8000
elements/m”.
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