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be particularly suitahDEEST , AND: B

handgrips (e.g. for sports rackets) )
The present invention relates to adhesive

compositions and to composite materials made from such
adhesive compositions and solid foam materials. In

5 further aspects it relates to method of making such
composite materials, and articles made from them. The
invention is primarily concerned with composite materials
which are porous, resiliently compressable, and water
resistant. Such materials may be particularly suitable

10 for the manufacture of insoles and handgrips (e.g. for
sports rackets).

The most widely used solid foam materials are
polyurethane foams. As is well known, these can be
produced with a wide range of rigidity (from very soft to

15 rigid) and a wide range of density. A further variable is
whether the material is open-cell (and hence porous) or
closed cell.

Low density flexible polyurethane foams are
materials of density 10-80 kg/m?, composed of lightly

20 cross-linked open cells. Air can flow easily through
them. They are soft, with little strength or resistance
to abrasion. They are typically used as cushioning, in
bedding or upholstery. In contrast, polyurethane foam
materials conventionally used for shoe soling and the

25 like are microcellular foams (i.e. denser than “high
density foams”), with intermediate softness. Such
materials have little if any porosity. They are

generally self-skinning, which further reduces any
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reinforce a low density flexible foam while preserving

5 substantial porosity. Use is make of a water-resistant,
water-transmissive glue. This may be based on a glue
which is not substantially water-transmissive, typically
a latex-type adhesive, in which a water-absorbent filler
has been incorporated so that a film formed from the

10 adhesive is water absorbent.

It is known to incorporate fillers, including water-
absorbent fillers, in adhesive compositions. However
they are incorporated at low levels (e.g. ¥ - 1% w/w) and
do not confer water-absorbance.

15 Thus in a first aspect the invention provides an
adhesive composition comprising a water-resistant glue
composition and a water-absorbent filler, the filler
being incorporated in an amount sufficient to confer
water absorbance on a film formed from the adhesive

20 composition. )

Generally the glue composition is a latex e.g. a
styrene-butadiene-rubber (“SBR”) latex {preferably
carboxylated) or a dispersion based on polyurethane or
acrylonitrile-butadiene or acrylics or ethylene-vinyl

25 acetate (EVA) or copolymers or terpolymers based on any
of these.

The glass transition temperature of the glue

composition may be 10-15° (or lower if intended for low
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The amount of filler is preferably 5-7% of the

adhesive compogitions {w/w). Suitable fillers are
inorganic materials of small particle size {e.g. < Sum,

5 preferably < lum.). Silica, particularly fumed silica,
is currently preferred. Calcium carbonate is alsc
usable.

The adhesive composition may be formed by mixing
components A and B in approximately equal amounts by

10 weight (e.g. 40-60% of A, 60-40% of B}, where:

Component A is a latex of solid content 40-55% by
weight (preferably a carboxylated SBR latex); and

Component B comprises water. (86-90 parts) and filler
{preferably silica such as Aerosil 200) (10-14 parts).

15 | It may further include a bactericide (1-2 parts). (All
parts are by weight.)

The compounded adhesive may also include a
crosslinker which is reactive with carboxy and hydroxy
groups, e.g. a polyfunctional aziridine such as

20 trimethylolpropane-tris-(B-(N-aziéidinyl) propionate
{available as XAMA-2 from EIT Inc), or CX-100 (Zeneca
Resins). Use of 0.5-2% w/w of such a trifunctional
linker can improve the water- and chemical-resistance and
bond strength of the adhesive.

25 Alternative adhesive compositions which may be used
are breathable adhesives or coatings. Their

‘breathability’ may be due to their molecular structure

and is generally not dependent on fillers. Know examples
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applications such as insoles.

T

In a second aspect the invention provides a
composite material formed from a low density flexible
plastics foam material and an adhesive composition. The

10 plastics foam material is preferably a polfurethane foam.
{Other possibilities included polyethylene.) Its density
is preferably 10-60 kg/m* , more preferably 20-60, still
more preferably 30-50 and most preferably 40-45 kg/m*. It
is desirably a flexible, fully open, sponge-like

15 material. It is generally 3-12 mm thick. For use in
producing insoles for normal use, thicknesses in the
range 4-6mm are preferred. Insoles for sports shoes may
be up to 10mm or more. Material for handgrips may be 3mm
thick. (Thinner foam is not readily available.)

20 The adhesive is preferably aﬂfiller - containing
adhesive as described above or, less preferably, a
breathable adhesive.

In one type of embodiment, the adhesive composition
is primarily present in a fabric layer which is adhered

25 thereby to a major surface of the foam material.
Preferably the foam material is in the form of a sheet,
and said fabric layers are adhered to both major

surfaces. This gives a product which is reversible and



of these. The glass transition tenperature of the glue conposition
may be 10-15[err] (or lower if intended for | ow

tenperature use, e.g. Oferr] or less). The amount of filler
is preferably 5-7%of the adhesi ve conpositions (ww). Suitable
fillers are inorganic materials of small particle size (e.g. <
Sf[errJm. 5 preferably [err] 1[err]m3. Silica, particularly funmed
silica, is currently preferred. Calciumcarbonate is al so

usabl e. washable. Preferably the fabric was soaked in the

adhesive composition and the setting thereof both adhered
the fabric to the foam material and provided the fabric
with a protective coat. The fabric is preferably of a

5 water-absorbent material, e.g. based on cotton (e.g. pure
cotton or cotton-polyester or other known blend).

The fabric may be woven {cloth) or nonwoven.
Suitable nonwovens include highly porous materials,
composed of fibres of synthetic polymer materials.

10 In a second type of embodiment, the plastics foam
material was saturated with the adhesive composition
which was subsequently cured to produce a reinforced foam
material. This type pf embodiment generally does not
have the cloth surface layer(s). The plastics foam is

15 preferably of thickness 4 or 5 - 12mm.

A preferred method of producing the first type of
embodiment comprises the following steps: (a) fabric is
soaked with the adhesive composition (suitably by
immersion); (b) the soaked fabric is applied to the foam

20 material and the assembly is orieﬁied so that the fabric
is on the underside; and then (c¢) heat is applied to the
fabric, preferably using a jet of hot gas or infra red
irradiation. The orientation of the assembly reduces the
penetration of the adhesive composition into the foam

25 material.

The following table compares the properties of
various materials for forming insoles. “Present

invention” refers to preferred embodiments of the present



The adhesive conposition may be formed by m xing conponents A and B
i n approxi mately equal anmounts by 10 wei-ght (e.g. 40-60% of A, 60-40%

of B), where: Conmponent A is a latex of solid content 40-55%
by wei ght (preferably a carboxylated SBR | atex); and

Conmponent B conprises water (86-90 parts) and filler (preferably
silica such as Aerosil 200) (10-14 parts) 15 It may further include a
bactericide (1-2 parts). (Al parts are by weight.)

The conpounded adhesive may al so include a crosslinker which is
reactive wi th carboxy and hydroxy gfoups, e.g. a pol yfunctiona
aziridine such as 20 trimethyl ol propane-tris-([err]-(N-aziridinyl)

pr opi onat e inventdwai lbdbltbeasyEaAMe2sisbinEl If | pe)yunetiGte paeneca
Resins). Use of 0.5-2% w w of such a trifunctional
with cloth bonded to both faces. The adhesive used is
based on a carboxy SBR latex containing silica. The
cloth was saturated with the latex compostion which thus

5 provided surface protection for the c¢loth as well as

bonding it to the foam.
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applications such as insol es. In a second aspect the invention
provides a conposite material forned froma |l ow density flexible

pl astics foam material and an adhensi ve conposition. The 10 pl astics
foam material is preferably a pol yurethane foam (O her
possibilities included polyethylene.) Its density Is preferably
10-60 kg/merr] , nore preferably 20-60, sti8l nore preferably
30-50 and nost preferably 40-45 kg/nferr]. It is desirably a
flexible, fully open, sponge-like 15 material. It is generally 3-12 mm
thick. For use in produci ng insoles for normal use, thicknesses in

t he range 4- 6ndone ceppadigrerdts dinddleednfventdpor wéldhoew hay

be up to 10mm or nore. Material for handgrips may be 3mm t hi ck.

(Thi nner foam i sd@etrikedivithvegiensnsce topghe accomppayittgedsavéngs in

preferably a filler - containing
which:

5 Fig. 1 is a schematic sectional view of a composite
material which is a first embodiment of the invention;
and

Fig. 2 is a like view of a second embodiment.

10 The composite material 10 shown in Fig. 1 has a core
of flexible, fully open-celled polyurethane sponge 12, of
thickness émm. The raw material had a density of 40
kg/m? Each of the major faces carries a layer 14 of woven
cotton cloth. Prior to application, the cloth was soaked

15 with an adhesive composition (to be described later).
This has soaked a small way into the foam material 12
{(shown as surface layer 16). Additionally, it provides
surface cBating layers 18 on the outer faces of the
cloth.

20 The adhesive composition was.; carboxylated SBR
latex having a glass transition temperature of 10° and a
solids content of 50% w/w. It contained 6% by weight of
a silica filler, namely Aerosil 200™ . It also
contained a bactericide.

25 In the manufacture of the composite material 10,
cloth was cut to provide pieces for covering the top and
bottom faces of the foam. The cloth pieces were soaked

in the adhesive composition. One piece of cloth was



adhensi ve as described above or, less preferably, a

br eat habl e adhensi ve. In one type of enbodi nent, the adhesive
conposition is primarily present in a fabric |ayer which is adhered
25 thereby to a major surface of the foam material . Preferably
the foammaterial is in the formof a sheet, and said fabric |ayers
are adhered to both nmajor surfaces. This gives a product which is
reversi bl e and 9 5

washabl e. Preferably the fabric was soaked in the of th dhesi ve
conposi ti on and Fﬂ@P¥Rﬂtﬁﬁqg1Phér%kﬁth&oﬁﬁpﬁﬁrﬁﬁﬁggce Sne€*fabric to the

foam materi al and provided the fabri . . .
composition, which wa;:immedlately inverted. Hot air was

then directed at the exposed surface of the cloth 14
until the adhesive was cured. Cloth 14 was then applied
5 to the upper surface of the foam material in the same way.

Fig. 2 shows a cheaper form of composite material.
It consists of a piece of polyurethane foam 22 having the
same characteristics as the foam material 12 of the first
embodiment, except that it is 10mm thick. The material

10 was immersed in the same adhesive composition as
described above, and squeezed so that it became
saturated. It was then removed and dried using hot air.
The result is a sheet of foam that is still substantially
porous, but which is much stronger and more resistant to

15 abrasion than the untreated foam. It is also somewhat
more rigid.

The composite materials as shown in Fig. 1 and 2 may
be cut to provide insoles to other shaped objects.
(Alternatively, the foam could be cut before the

20 treatment steps but this is not generally convenient).
An insole {or a hahd grip) is desirably porous, to allow
absorption of sweat. It is clearly important that
adhesive used in its production should not be water
soluble. The adhesive composition used herein leads to

25 an adhesive bond which is highly resistant to water but
which is still water absorbent, due to the high content

of an appropriate filler.
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the filler being incorporated in an amount sufficient to
5 confer water absorbance on a film formed from the
adhesive composition.

'2. An adhesive composition according to claim 1
wherein the glue composition is a latex.

3. An adhesive composition according to claim 2

10 wherein the latex is a carboxylated SBR latex.

4. An adhesive composition according to any
preceding claim wherein the amount of filler is 5-7% of
the adhesive composition (w/w).

5. An adhesive composition according to any

15 preceding claim wherein the filler is silica or calcium
carbonate.

6. An adhesive composition according to claim 5
wherein the filler is fumed silica.

7. An adhesive composition according to any

20 preceding claim which includes a ﬁalyfunctional
crosglinker which is reactive with carboxy and hydroxy
groups.

8. An adhesive composition according to any
preceding claim which includes a bactericide.

25 9. A composite material formed from a low density
flexible plastics foam material and an adhesive
composition, wherein the adhesive composition is such

that a film produced by the drying or curing thereof is

This Sheet Has Been Reraced
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various materials for formng insoles. "Present
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10. A composite material according to claim 9
wherein the adhesive composition is according to any of
claims 1-8.

5 11. A composite material according to c¢laim 9
wherein the adhesive composition is a breathable
hydrophilic water-resistant adhesive, optionally
containing a bactericide.

12. A composite material according to claim 9, 10

10 or 11 wherein the plastics foam material ié a
polyurethane foam.

13. A composite material according to claim 9,10,
11 or 12 wherein the density of the foam material is 10-
60 kg/m*

15 14. A composite material according to claim 9,10,
11 or 12 wherein the density of the foam material is 30-
50 kg/m’.

15. A composite material according to claim 9,10,
11 or 12 wherein the density of the foam material is 40-

20 45 kg/m’. )

16. A composite material according to any of claims
9 to 15 which includes at least one fabric layer, and
wherein the adhesive composition is mainly present in the
or each fabric layer which is adhered thereby to a

25 respective major surface of the foam material.

17. A composite material according to claim 16

wherein the foam material is in the form of a sheet

having a said fabric layer adhered to both of its major
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surfaces.

18. A composite material according to any of claims
9 to 15 wherein the plastics foam material was saturated
with the adhesive composition which was subsequently
cured to produce a reinforced foam material.

19. A method of producing a composite material
according to claim 16 or claim 17 which' comprises the
following steps: (a) fabric is soaked with the adhesive
composition; (b) the soaked fabric is applied to a major
surface of the foam material and the assembly is oriented
so that the fabric is on the underside; and then (c¢) heat
is applied to the fabric.

20. A method according to c¢laim 19 wherein heat is
applied to the fabric using a jet of hot gas.

21. An insole comprising a composite material
according to any of claims 9 to 18.

22. A handgrip for a racket comprising a composite

material according to any of claims 9 to 18.
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of - ffexible fully open-celled pol yurethane sponge t hi ckness

6mm The ram/naterlqhsgﬁan& mleshhoedof 40 kg/[mh@Er] . Each-ot=the
maj or faces carries ven cottpn cloti=' Pry
applicati'on, the cl oamm ﬁﬂﬂ:ﬁ with an adbesive donpdd ti l(to
be described | ater). S soaked a smal | way |nto the '
material 12 (shown as surface Iayer Additionally, it provides
surface coating layers 18 on the outer faces of t he cloth. 20

IHEG . LIS - AREERTRRE ng a gl ass
transition tenperature of 10[err] and a solids content of 50% w w.
It contained 6% by weight of a SABSERALT| | er, nanely Aerosi
200[err] . It also contai ned a bactericide. 25 In the

manuf act ure of the dorAfS%wafissank aghesive {preferably a

carboxylated SBR latex) is rendered water-absorbent by

5 incorporation of a large amount {(e.g. 5-7% w/w} of a
water-absorbent filler (e.g. fumed silica). It is then
suitable for treating a low density flexible open-cell
foam (e.g. polyurethane foam of density 10-60, preferably
40-45, kg/m®) to make it suitable for ferming insoles and

10 racket handgrips. The treatment may involve the
application of pieces of fabric (14) soaked in the
adhesive (16,18) to the top and bottom faces of a sheet
of the foam (12).

(Fig. 1) soluble. The adhesive composition

15 used herein leads to an adhesive bond which is highly

resistant to water but which is still water absorbent,

due to the high content of an appropriate filler.
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It consists of

tharacteristics as the foammaterial 12 of the first - ( qgﬂ: '
except that it is 10mmthick. The material 10 was iﬁﬁgLégﬁw*ﬁ 5FEE%

a piece of polyurethane foam 22 having the sane

o

adhesi ve conposition as descri bed above, and squdezed so that it

became saturated. It was then renoved and dried usi ifgb AUG BYE .

The result is a sheet of foamthat is still substantia I% . borous,
asion t

but which is nuch stronger and nore resistap_to 15 la

untreated foam

conposite materials as

han th

It is al so sonewhat nore rigid T

: APHRRyE ”cgﬁﬂosﬁﬂg.ﬁlﬁ%mgogxm M&%@ provi de
I nsol es to ot her shaped oODJEcts. TA oul d be

cut before the
conveni ent).
al | ow

10

15

20 treatment steps bujpddliaep S not éenerally
An insole (or a hand grip) Is desirably porous, to

A water-resistant adhesive (preferably a

carboxylated SBR latex) is rendered water-absorbent by
incorporation of a large amount {e.g. 5-7% w/w) of a
water-absorbent filler (e.g. fumed silica). It is then
suitable for treating a low density flexible open-cell
foam (e.g. polyurethane foam of density 10-60, preferably
40-45, kg/m®) to make it suitable for fdrming insoles and
racket handgrips; The treatment may involve the
application of pieces of fabric (14) scaked in the
adhesive (16,18) to the top and bottom faces of a sheet
of the foam (12).

(Fig. 1) soluble. The adhesive composition

used herein leads to an adhesive bond which is highly.

resistant to water but which is still water absorbent,

due to the high content of an appropriate filler.

FIG. 1
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-compesitions—and—to composite materials made from such

adhesive compositions and solid foam materials. 1In
further aspects it relates to method of making such
composite materials, and articles made from them. The
invention is primarily concerned with composite materials
which are porous, resiliently compressable, and water
resistant. Such materials may be particularly suitable
for the manufacture of inscles and handgrips (e.g. for
sports rackets).

The most widely used solid foam materials are
polyurethane foams. As is well known, these can be
produced with a wide range of rigidity (from very soft to
rigid).and a wide range of density. A further wvariable is
whether the material is open-cell (and hence porous) or
closed cell.

Low density flexible polyurethane foams are
materials of density 10-80 kg/m®, composed of lightly
cross-linked open cells. Air can flow easily through
them. They are soft, with little strength or resistance
to abrasion. They are typically used as cushioning, in
bedding or upholstery. In contrast, polyurethane foam
materials conventionally used for shoe soling and the
like are microcellular foams {(i.e. denser than “high
density foams”), with intermediate softness. Such
materials have little if any porosity. They are

generally self-skinning, which further reduces any
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filler being incorpesdiietl if they are required-ro be breathable.

In one aspect the preéent invention enables one to
reinforce a low density flexible foam while preserving
substantial poreosity. Use is make of a water-registant,
water-transmissive glue. This may be based on a glue
which is not substantially water-transmissive, typically

a latex-type adhesive, in which a water-abscorbent filler

"has been incorporated so that a film formed from the

adhesive is water absorbent.

It is known to incorporate fillers, including water-
absorbent filleré, in ;dhesive compositions. However
they are incorporated at low levels (a.g. ¥ -~ 1% w/w) and
do not confer water-absorbance.

Thus in a first aspect the invention provides,apoous,

resiliently compressible ad water-resistant coposite materdal fomed from (1) 'al'm"'::"':
Gereity flexible plastics foem maberial; (ii) an adhesive composition ooxising a

ﬁaérqeﬁs&ntQMBcdmuﬁtknamdama&xwisthtinxgmk:fﬂma;thafiuerbag;
.ﬂnxpxﬁniﬁna1mnmtsﬁfkﬂmttaamﬁrwdmraﬁmbaneaaa&ihxﬁmmdfmm the

aresive conpositicn; and (1ii) at lesst one fabwic layer, ad wersin the alesive
aarposition is mainly present in the ar eech fabric layer vhich is adhered thereby to a

Tespective merjor surface of the foam meterial.

Generally the glue'compégition ié.a-lgtex e.g. a
styrene-butadiene-rubber (“SBR”) latex (preferably
carboxylated) or a dispersion based on polyurethane or
acrylonitrile-butadiene or acrylics or ethylene-vinyl
acetate (EVA] or ccpolyﬁ;r§ or terpolymers based on any
of these, |

The glass transition temperature of the glue

composition may be 10-15° {or lower if intended for low
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The amount of filler is preferably 5-7% of the
adhesive compositions {(w/w). Suitable fillexrs are
inorganic materials of small particle size (e.g. < 5um,
preferably < lum.). Silica, particularly fumed silica,
is currently preferred. Calcium carbonate is also
usable.

The adhesive composition may be formed by mixing
components A and B in approximately equal amounts by
weight (e.g. 40-60% of A, 60-40% of B}, where:

Component A 1s a.latex of solid content 40-55% by
weight (preferably a carboxylated SBR latex); and

Component B comprises water. (86-90 parts) and filler
{(preferably silica such as Aerosil 200) (10-14 parts).
It may further include a bactericide (1-2 parts). (All
parts are by &eight.)

The compounded adhesive may also include a
crosslinker which is reactive with carboxy and hydroxy
groups, e.g. a polyfunctional aziridine such as
trimethylolpropane-tris-(ﬁ-(N-azigidinyl) propionate
(available as XAMA-2 from EIT Inc), or CX-100 (Zeneca
Resins). Use of 0.5-2% w/w of such a trifunctional

linker can improve the water- and chemical-resistance and

bond strength of the adhesive.

bsorbance on a 5 filmforned



cl ai'm wherein the aﬂ%&@&éQﬁ tiiléﬁrﬁx 5-7%of the 20 adhesi ve

conposition (w w). ¢onposite material according to any

pr ecedi ng a er @ tiller is silica or calcium carbonate.
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25 10. A conpos goding to cIa|n19 wher ei n

the filler is fumed ilica ) REPLACEMENT I SHEET

coatings.

Furthermore they tend to be too soft for various

piastics—foam-material-and-an-adhesivecompositien. The

10 plastics foam material is preferably a pol&urethane foam.
(Other possibilities included polyethylene.} Its density
is preferably 10-60 kg/m* , more preferably 20-60, still
more preferably 30-50 and most preferably 40-45 kg/m*. It
is desirably a flexible, fully open, sponge-like

15 material. It is generally 3-12 mm thick. For use in
producing inscles for normal use, thicknesses in the
range 4-6mm are preferred. Insoles for sports shoes may
be up to 10mm or more. Material for handgrips may be 3mm
thick. (Thinner foam is not readily available.)

20 The adhesive-is-preferably a £ille

adhesive as described above
sHthable—adhesive.
In one type of embodiment, the adhesive composition
is primarily present in a fabric layer which is adhered
25 thereby to a major surface of the foam material.
Preferably the foam material is in the form of a sheet,
and said fabric layers are adhered to both major

surfaces. This gives a product which is reversible and
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conposite material acc ~-o—any précedi ng cléin1mhbréﬁnsthé
pl astics foammaterial jsia gol%@ggoly ret hane foam A
conposite material accofdin rdcedi ng r ?
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CLAIMS

1. A porous, resiliently compressible and water-

resistant composite material formed from (i) a low

density flexible plastics foam material; {ii} an adhesive

5 composition comprising a water-resistant glue composition

and a water-absorbent inorganic filler, the fillexr being

incorporated in an amount sufficient to confer water

absorbance on a film formed from the adhesive

composition:; and {iii)at least one fabric layer, and

10 wherein the adhesive composition is mainly present in the

or each fabric layer which is adhered therxeby to a

respective major surface of the foam material.

2. A composite material according to claim 1 wherein

15 the foam material is in the form of a sheet having a said

fabric layer adhered to both of its major surfaces.

3. A composite material according to claim 1 er claim 2

wherein the adhesive composition includes a

20 polyfunctional crosslinker which is reactive with

carboxyl and hydroxyl groups.

4. A porous, resiliently compressible and water-

resistant composite material formed from a low density

25 filexible plastics foam material and an adhesive
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15. A conposite nmateri
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produci ng a conpositgq naterrat—accor fi hg to any *of ¢
any of clains 6 to 13 4das pendant, directly or indirectl , on
omgra s}g@ 1?%? ol | owi ng steps: (a) fabr|

claim1 which §H|€Ei.oaked

C

wth 25 t he adheisilve. .conpositi-e (b) the

applied to a maj or sufface of the foam materlaiEE ; gﬁﬁ assenbly S
oriented so that the $abr-e—t+somthe™ un’d%r"e,‘lde, and then (c) heat is

applied to the fabric,
composxtlon comprising a water-resistant glue composition

incorporating a polyfunctional aziridine crosslinker and

a water-absorbent inoroenic filler, the filler keing inoryporated

in an amount sufficient to confer water absorbance on a

5 film formed from the adhesive composition.

3. A composite material according to claim _4 wherein
the plastics foam material was saturated with the
adhesive composition which was subsequently cured to

10 produce a reinforced foam material.

6. A composite material according teo any preceding

claim wherein the glue composition is a latex.

15 7. A composition material according to claim _6 wherein

the latex is a carboxylated SBR latex.

B. A composite material according to any preceding
claim wherein the amount of filler is 5-7% of the

20 adhesive composition (w/w).

3. A composite materia)l according to any preceding

claim wherein the filler is silica or calcium carbonate.

25 10. A _composite material according to claim g wherein
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‘to any of
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the filler is fumed silica.
11. A composition material according to any preceding
claim wherein the adhesive compositien includes a

bactericidea.

12. A composite material according to any preceding

claim wherein the plastics foam material is a

polfurethane foam.

13. A composite material according to any preceding

.claim wherein the density of the foam material is 10-60

kg/m?

14. A composite material according to claim 13, wherein
the density of the foam material is 30-50 kg/m’.
15. A composite material according te claim 14 wherein

the density of the foam material is 40-45 kg/m'.

16. A method of producing a composite material according

to any of claims 1-3 or any of claims 6 to 15 as

appendant, directly or indirectly, on claim 1 which

comprises the following steps: (a) fabric is soaked with

the adhesive composition; (b) the soaked fabric is
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21. A.nethod accord %ﬁ?ﬁﬁ&iﬂ@hﬁn*ﬂgﬁT
conpri ses a polyurethane di spersi on.
or 21 wheréin said

erein said adhesive conposition
22. A nethod according to claim20

a‘he@gv&md‘?% i t}ii on conpri ses fumedﬁé\hgagHEET
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applied to a major surface of the foam material and the
assembly is oriented so that the fabric is on the

underside; and then {c¢} heat is applied to the fabric,

17. A method according to claim 16 wherein heat is

applied to the fabric using a jet of not gas.

18. An insole comprising a composite material according

to any of claims 1 to 13.

18. A handgrip comprising a composite material according

M

to any of claims 1 tso 15. _ o

. 20. A method of producing ox repairing a handgrip whic§€
comprises aneémposite material'acéoidiﬁq toc any of claims
1 te 15,.saidtmethod comprising a step of apﬁlying_a said
;dhésive_composition to a substrate of Low density

flexible plastics foam material.

2. A method according to claim 20 wherein said adhesive

composition comprises a polyurethane dispersion.

22. A methoed according to claim 20. or 2L wherein said

adhesive composition comprises fumed silica.

-



