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reducing a fluid pressure surrounding the polymer, and
cooling the polymer. The game ball may be a soccerball,
football, or volleyball, for example, that includes the poly-
mer foam.
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GAME BALL INCORPORATING A POLYMER
FOAM

BACKGROUND OF THE INVENTION
[0001] 1. Field of the Invention

[0002] The present invention relates to materials utilized
in the construction of a game ball. The invention concerns,
more particularly, a game ball that incorporates a polymer
foam processed with an inert fluid blowing agent, such as
nitrogen.

[0003] 2. Description of Background Art

[0004] The game of soccer is played on a turf field having
a length of approximately 100 meters and goals located at
opposite ends of the field. Competing teams attempt to
advance a soccerball, which is also referred to as a football,
along the length of the field in opposite directions without
using their hands to grasp or otherwise affect movement of
the soccerball. The object of the game of soccer is for the
players of one team to cooperatively advance the soccerball
and place the soccerball into their designated goal, thereby
scoring a point. Simultaneously, the other team attempts to
cooperatively thwart the advance so as to regain possession
of the soccerball and advance the soccerball toward the
opposite goal.

[0005] The Fédération Internationale de Football Associa-
tion (FIFA) promulgates standards that rank soccerballs as
being either approved or inspected. Soccerballs bearing the
approved denomination are generally recognized as embrac-
ing the quality necessary for international competition,
whereas soccerballs bearing the inspected denomination
may be utilized for lower competition levels or practice. In
order to qualify for the approved denomination, a soccerball
must fall within a narrow range of tolerances based upon
such properties as weight, circumference, sphericity, pres-
sure loss, water absorption, rebound, and shape and size
retention.

[0006] The standards set by FIFA generally relate to the
physical properties and performance of the soccerball rather
than the specific structure of the soccerball or the materials
utilized in the various components of the soccerball. Accord-
ingly, soccerball manufacturers often vary the structure and
materials of commercially-available soccerballs in an
attempt to enhance the physical properties of the soccerball.
In general, however, modern soccerballs have a substantially
conventional configuration, as discussed below.

[0007] A conventional soccerball is substantially spherical
and has a layered construction that includes a cover, a
supportive structural lining, and an inflatable bladder. The
cover is generally formed from a plurality of durable,
wear-resistant panels that are stitched together along abut-
ting sides to form a closed surface. The traditional soccer
ball cover is modeled on a regular, truncated icosahedron
and includes, therefore, twenty hexagonal panels and twelve
pentagonal panels, and a plurality of other panel configura-
tions are also conventionally utilized. Although the cover
may be formed from full-grain leather, the cover of conven-
tional soccerballs is often formed from polyurethane or
polyvinyl chloride materials. The lining is generally located
between the cover and the bladder to resist the outward
pressure provided by the bladder, thereby retaining a spheri-
cal and dimensionally-consistent shape. Depending upon the
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manufacturer, the lining may be formed of natural cotton
textiles, polyester textiles, or textiles that incorporate both
cotton and polyester fibers. In addition to textiles, the lining
may also incorporate a latex layer, for example. The bladder,
which is the inner-most layer of the conventional soccerball,
is formed of a material that is substantially impermeable to
air, such as natural rubber, butyl rubber, and polyurethane.
The bladder generally includes a valved opening, accessible
through the cover, to facilitate the introduction of air. When
inflated, the bladder expands and places a uniform outward
pressure on the lining and cover, thereby inducing the
soccerball to take a substantially spherical shape.

[0008] In addition to the cover, lining, and bladder, a
soccerball may also incorporate a polymer foam layer to
enhance pliability and cushioning. The foam layer generally
has a thickness of 1 to 2 millimeters and is positioned
between the cover and lining. Suitable materials for the foam
layer include most polyolefin foams, which are prepared by
the polymerization of olefins as the sole monomers.
Examples of polyolefin foams include polyethylene,
polypropylene, and ethylvinylacetate.

[0009] A first manufacturing process commonly employed
to produce polyolefin foam suitable for the conventional
soccerball utilizes chlorofluorocarbons, hydrofluorocarbons,
or volatile hydrocarbons as a blowing agent. The resulting
polyolefin foam is not cross-linked and may release chemi-
cals that are considered to be detrimental to the global
environment. A similar release of chemicals may also result
from errors in the manufacturing process itself.

[0010] A second manufacturing process commonly
employed to produce polyolefin foam suitable for the con-
ventional soccerball utilizes a chemical blowing agent that
expands through a decomposition reaction. In manufactur-
ing the foam, a chemical such as azodicarbonamide is
incorporated into polyolefin resin. A decomposition reaction
involving the azodicarbonamide is then initiated by heat and
produces gasses, such as nitrogen, carbon monoxide, carbon
dioxide, and ammonia. The various gasses expand the poly-
olefin resin, thereby producing the polyolefin foam. A sig-
nificant portion of the azodicarbonamide remains as residue,
however, within the resulting polyolefin foam. Depending
upon the density of the polyolefin foam, approximately 10%
of the foam weight may be due to the azodicarbonamide
residue. Accordingly, only 90% of the polyolefin foam
weight is available to contribute to the mechanical perfor-
mance of the polyolefin foam. Furthermore, if a soccerball
incorporating a polyolefin foam is exposed to high ambient
temperatures, then the azodicarbonamide decomposition
reaction may reinitiate, thereby altering the properties of the
polyolefin foam within the soccerball.

SUMMARY OF THE INVENTION

[0011] The present invention is a game ball that includes
a polymer foam processed with a nitrogen blowing agent. As
discussed above in the Background of the Invention, a
conventional foam is often incorporated into game balls,
such as a soccerball. The conventional foam may be pro-
cessed with chlorofluorocarbon, hydrofluorocarbon, or vola-
tile hydrocarbons as a blowing agent, which is detrimental
to the environment. Alternately, the conventional foam may
be formed with a chemical blowing agent, such as azodi-
carbonamide, that leaves a residue within the resulting foam.
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In contrast with the conventional foam, the polymer foam
utilized in the game ball of the present invention is formed
with a nitrogen blowing agent that does not detrimentally
affect the environment or leave a substantial chemical resi-
due. Alternately, a variety of other generally inert fluids may
be utilized as the blowing agent, including helium, neon, or
argon, for example.

[0012] In forming the polymer foam, the nitrogen blowing
agent is utilized to impregnate a polymer material, which
may be a polyolefin such as polyethylene, ethylvinylacetate,
or polypropylene. The nitrogen-impregnated polymer mate-
rial is then heated and the pressure around the polymer
material is reduced, thereby causing the nitrogen to expand.
Upon cooling, the expanded polymer material solidifies and
forms the resulting polymer foam. Nitrogen of varying
purities is suitable as the blowing agent. Nitrogen with at
least 99.9% purity, however, is generally utilized in the
manufacture of nitrogen-blown polymer foams.

[0013] The nitrogen-blown polymer foam may be incor-
porated into a variety of game ball types, including soccer-
balls, volleyballs, or footballs, for example. Such game balls
generally include a cover that is formed of a plurality of
panels connected along abutting edges. The nitrogen-blown
polymer foam is positioned within the cover, and other
layers that include a textile layer and a bladder may be
located within the polymer foam.

[0014] The advantages and features of novelty character-
izing the present invention are pointed out with particularity
in the appended claims. To gain an improved understanding
of the advantages and features of novelty, however, refer-
ence may be made to the following descriptive matter and
accompanying drawings that describe and illustrate various
embodiments and concepts related to the invention.

DESCRIPTION OF THE DRAWINGS

[0015] The foregoing Summary of the Invention, as well
as the following Detailed Description of the Invention, will
be better understood when read in conjunction with the
accompanying drawings.

[0016] FIG. 1 is a perspective view of a soccerball in
accordance with the present invention.

[0017] FIG. 2 is a perspective view of the soccerball with
selected layers peeled away.

[0018] FIG. 3 is a table presenting data from an experi-
mental analysis of various conventional and prototype soc-
cerballs.

DETAILED DESCRIPTION OF THE
INVENTION

[0019] The following discussion and accompanying fig-
ures disclose a game ball in accordance with the present
invention. The game ball is discussed and depicted as a
soccerball incorporating a polymer foam processed with a
nitrogen blowing agent. Alternately, a variety of other gen-
erally inert fluids may be utilized as the blowing agent,
including helium, neon, or argon, for example. The follow-
ing discussion is specifically directed to the soccerball in
order to demonstrate the structure and features of an exem-
plar game ball that incorporates the polymer foam. Those of
ordinary skill in the relevant art will appreciate, however,
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that the principles disclosed herein are equally applicable to
other types of game balls, including volleyballs and foot-
balls, for example.

[0020] A game ball 10 having the configuration of a
soccerball is depicted in FIGS. 1 and 2. The primary
elements of ball 10 are cover 20, a foam layer 30, a latex
layer 40, a textile layer 50, and a bladder 60. Cover 20 is
formed from twenty hexagonal panels 21 and twelve pen-
tagonal panels 22 that are stitched together along abutting
sides to form an exterior surface for ball 10. The various
panels 21 and 22 are depicted as having the shapes of
equilateral hexagons and pentagons. In further embodi-
ments, panels 21 and 22 may have non-equilateral shapes;
selected panels 21 and 22 may be formed integral with
adjacent panels 21 and 22 to form bridged panels that reduce
the number of seams requiring stitching; or panels 21 and 22
may have other shapes that combine in a tessellation-type
manner to form cover 20. The material selected for cover 20
may be leather, polyurethane, polyvinyl chloride materials,
or other materials that are both durable and wear-resistant.

[0021] Foam layer 30 is located adjacent to an interior
surface of cover 20 and enhances the overall pliability and
cushioning of ball 10. The thickness of foam layer 30 may
range from 0.5 millimeters to 4.5 millimeters. Suitable
materials for foam layer 30 include a variety of polymer
foams, such as polyolefin foams, that are processed with a
nitrogen blowing agent. Examples of polyolefin foams
include, for example, low-density polyethylene, high-den-
sity polyethylene, polypropylene, and ethylvinylacetate.
Alternately, a variety of other generally inert fluids may be
utilized as the blowing agent for the polymer foam, includ-
ing helium, neon, or argon, for example.

[0022] As discussed in the above Background of the
Invention, a polyolefin foam is often incorporated into the
conventional soccerball. The polyolefin foam may be pro-
cessed with chlorofluorocarbon, hydrofluorocarbon, or vola-
tile hydrocarbons as a blowing agent, which is detrimental
to the environment. Alternately, the polyolefin foam may be
formed with a chemical blowing agent, such as azodicar-
bonamide, that leaves a residue within the resulting poly-
olefin foam. The residue contributes to the weight of the
polyolefin foam, and the conventional soccerball, but does
not contribute to the mechanical performance of the poly-
olefin foam. Furthermore, the azodicarbonamide may con-
tinue to decompose after the polyolefin foam is incorporated
into the conventional soccerball. Further decomposition may
increase the cell size within the polyolefin foam, thereby
changing the properties of the foam.

[0023] To address the issues with conventional polyolefin
foam materials, foam layer 30 of the present invention
incorporates a polymer foam processed with a nitrogen
blowing agent. Such foams, which are referred to hereafter
as nitrogen-blown polymer foams, are commercially-avail-
able from Zotefoams Inc. of Croyden, England. under the
tradenames of PLASTAZOTE, which is a closed cell, cross-
linked polyethylene foam; EVAZOTE and SUPAZOTE,
which are closed cell, cross-linked ethylene copolymer
foams; and PROPOZOTE, which is a closed cell polypro-
pylene copolymer foam. In contrast with the chlorofluoro-
carbon, hydrofluorocarbon, or volatile hydrocarbon blowing
agents that are commonly utilized is conventional polymer
foam production, nitrogen is naturally-abundant in the atmo-
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sphere and considered to the generally inert, thereby pro-
moting global environmental well-being and the health of
the individuals producing and handling the nitrogen-blown
polymer foams. In addition, nitrogen-blown polymer foams
do not include a chemical residue, as with polymer foams
that are blown with the decomposition reaction of azodicar-
bonamide. In comparison with conventional polymer foams,
therefore, the lack of chemical residue in the nitrogen-blown
polymer foams increases the mechanical performance per
unit weight.

[0024] A further advantage to nitrogen-blown polymer
foams relates to the resulting cells, or gas-filled pockets,
within the foam. The conventional polymer foams include
cells with a wide range of sizes. In contrast, the cell sizes of
nitrogen-blown polymer foams are substantially more uni-
form, thereby imparting more consistent properties through-
out the foam. This is not to imply that nitrogen-blown
polymer foams are free from varying cell sizes. Rather, the
frequency with which varying cell sizes occur in nitrogen-
blown polymer foams is significantly lower than with con-
ventional polymer foams. Accordingly, the standard devia-
tion in cell size of nitrogen-blown polymer foams is less than
the standard deviation in cell size of the conventional foam
materials.

[0025] Nitrogen-blown polymer foams are generally
manufactured through a three-step process that includes
extrusion, impregnation, and expansion. In the extrusion
step, a base resin and additive ingredients are mixed and fed
into an extruder, with the additive ingredients including
coloring agents, fire retardants, or plasticizers, for example.
The base resin and additive ingredients are then extruded in
a desired shape to form a cross-linked plastic. Cross-linking
may be achieved through irradiation or a chemical, for
example In the impregnation step, the extruded plastic is
placed in a high-pressure autoclave and heated to a tem-
perature that exceeds the softening temperature. The plastic
is also subjected to relatively high pressures of substantially
pure nitrogen such that the nitrogen dissolves into the heated
plastic material. The plastic is subsequently cooled, thereby
confining or locking the nitrogen within the plastic. In the
expansion step, the nitrogen-impregnated plastic is posi-
tioned in a low-pressure autoclave and again heated to a
temperature that exceeds the softening temperature. A mod-
erate air pressure that surrounds the plastic during the
heating is then reduced such that the nitrogen within the
plastic expands, thereby foaming the plastic in a uniform
manner. Accordingly, only nitrogen is utilized as the blow-
ing agent, rather than chlorofluorocarbon, hydrofluorocar-
bon, volatile hydrocarbons, or azodicarbonamide, which
may have an adverse effect upon the environment or the
polymer foam itself.

[0026] Nitrogen of varying purities is suitable as the
blowing agent in the process discussed above. High-purity
nitrogen, however, is generally utilized in the manufacture
of nitrogen-blown polymer foams. For purposes of the
present application, nitrogen having a purity of 99.9% may
be considered as having high-purity. A benefit to utilizing
high-purity nitrogen gas relates to the predictable expansion
properties of the high-purity nitrogen at various pressure-
temperature combinations. Predictability of the expansion
would decrease with the introduction of additional gasses
due to the different expansion properties of the additional
gasses at the various pressure-temperature combinations.
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Accordingly, the use of high-purity nitrogen provides pre-
dictable expansion in the polymer and results in a uniform
resulting foam. If other inert fluid blowing agents are
utilized, the other inert fluid blowing agents may exhibit a
high-purity of 99.9%.

[0027] In manufacturing ball 10, cover 20, foam layer 30,
latex layer 40, and textile layer 50 are bonded together to
form a single laminated material. Heat, pressure, and/or an
adhesive may be utilized in bonding the components. The
individual panels 21 and 22 are die cut from the laminated
material and joined together. Bladder 60 is then placed
within the joined elements, thereby substantially completing
the manufacture of ball 10.

[0028] In addition to cover 20 and foam layer 30, ball 10
includes latex layer 40, textile layer 50, and bladder layer 60.
Latex layer 40 may be utilized within ball 10 and is located
adjacent to foam layer 30 and opposite cover 20. The
purpose of latex layer 40 is to provide energy return. Textile
layer 50 is positioned between latex layer 40 and bladder 60
and may be formed of natural cotton textiles, polyester
textiles, or textiles that incorporate both cotton and polyester
fibers. Bladder 60 is the inner-most layer of ball 10. The
material forming bladder 60 is substantially impermeable to
air, and may include natural rubber, butyl rubber, or poly-
urethane. Bladder 60 may include a valved opening (not
depicted) that extends through textile layer 50, latex layer
40, foam layer 30, and cover 20 to facilitate the introduction
of air. Alternately, the valved opening may be slightly
recessed below the level of cover 20. When inflated the
proper pressure, bladder 60 expands, thereby inducing ball
10 to take a substantially spherical shape.

[0029] An experimental analysis compared the physical
properties and performance of conventional soccerballs with
a plurality of prototype soccerballs having the configuration
of ball 10. As a control measure in the experimental analysis,
the overall structure of the conventional soccerballs and the
prototype soccerballs were substantially identical, with the
exception of the polymer foam utilized for the foam layer.
Whereas the conventional soccerballs incorporated a con-
ventional polyethylene foam having a thickness of 2 milli-
meters, the prototype soccerballs utilized nitrogen-blown
polymer foams with a thickness of 2 millimeters. Differ-
ences between the conventional soccerballs and the proto-
type soccerballs may be generally attributed, therefore, to
the different types of foam.

[0030] Three types of prototype soccerballs were prepared
for the experimental analysis, and will be distinguished
hereafter as Prototype Soccerballs A, B, and C. Prototype
Soccerballs A incorporated a nitrogen-blown polyethylene
foam, whereas Prototype Soccerballs B and C utilized two
different types of nitrogen-blown ethylene copolymer
foams. The FIFA standards relating to the approved denomi-
nation require that soccerballs have, inter alia, a weight
between 420 and 445 grams and a circumference between
68.5 and 69.5 grams. All soccerballs, whether conventional
or prototype, exhibited a weight and circumference within
the FIFA weight and circumference ranges for the approved
denomination.

[0031] The conventional and prototype soccerballs were
subjected to rebound, size expansion, sphericity deviation,
air pressure loss, and water absorption tests, which are also
included in the FIFA standards. In addition, the soccerballs
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were tested for abrasion losses. The results of the experi-
mental analysis is presented in the table of FIG. 3. In
general, Prototype Soccerballs A, B, and C performed better
than the conventional soccerballs, with all soccerballs fall-
ing within the FIFA standards for the approved designation
on all tests. The rebound test involved dropping the various
soccerballs from a height of 2 meters onto a steel plate and
measuring the rebound height. Each of Prototype Soccer-
balls A, B, and C exceeded the rebound height of the
conventional soccerballs. The size expansion, sphericity
deviation, air pressure loss, and abrasion loss tests were
conducted by propelling the various soccerballs at approxi-
mately 50 kilometers per hour toward a steel plate for 2000
cycles. Prototype Soccerballs A, B, and C each exhibited
less circumferential expansion, less pressure loss, and less
abrasion than the conventional soccerballs, and Prototype
Soccerballs B exhibited less sphericity deviation than the
conventional soccerballs. The water absorption test was
conducted by immersing the various soccerballs in water for
a predetermined period of time and measuring the resulting
mass change, with Prototype Soccerballs A and C both
exhibiting less overall absorption. The experimental analysis
of the soccerballs demonstrated, therefore, that soccerballs
having the configuration of ball 10, which incorporates a
nitrogen-blown polymer foam, generally performs in a man-
ner that exceeds the conventional soccerball.

[0032] The generally enhanced performance of Prototype
Soccerballs A, B, and C, when compared to the conventional
soccerballs, may be attributed to a variety of factors relating
to the nitrogen-blown polymer foams. As discussed above,
conventional foam materials may have a less uniform cell
structure and may incorporate a chemical residue that con-
tributes to the weight of the foam, but does not contribute to
the mechanical performance of the foam. The cell structure
and residue weight of conventional foam materials, either
individually or in combination, may account for the
enhanced performance of Prototype Soccerballs A, B, and C.

[0033] The specific configuration of ball 10 described
above may be altered within the scope of the present
invention. For example, latex layer 40 or textile layer 50
may be omitted. Ball 10 is disclosed as a soccerball, and the
specific configuration disclosed for cover 20 is generally
specific to soccerballs. The present invention is intended to
cover volleyballs and footballs, however, that incorporate a
nitrogen-blown polymer foam. In further embodiments,
therefore, ball 10 may be a volleyball or football, for
example, which has a substantially different cover configu-
ration, and, in the case of the football, substantially different
shape. Accordingly, various modifications may be made to
the structure of ball 10 without departing from the scope of
the present invention.

[0034] The present invention is disclosed above and in the
accompanying drawings with reference to a variety of
embodiments. The purpose served by the disclosure, how-
ever, is to provide an example of the various features and
concepts related to the invention, not to limit the scope of the
invention. One skilled in the relevant art will recognize that
numerous variations and modifications may be made to the
embodiments described above without departing from the
scope of the present invention, as defined by the appended
claims.
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That which is claimed is:
1. A game ball comprising:

an outer layer forming an exterior surface of the game
ball; and

an inner layer located within the outer layer, the inner
layer being a polymer foam processed with a nitrogen
blowing agent.
2. The game ball of claim 1, wherein the nitrogen blowing
agent is high-purity nitrogen having at least 99.9% nitrogen.
3. The game ball of claim 1, wherein the foam is manu-
factured through a process that includes:

extruding a polymer;

impregnating the polymer with the high-purity nitrogen
blowing agent; and

expanding the polymer by heating the polymer above a
softening temperature of the polymer, reducing a fluid
pressure surrounding the polymer, and cooling the
polymer.

4. The game ball of claim 1, wherein the foam is a

polyolefin.

5. The game ball of claim 1, wherein the foam is selected
from a group consisting of low-density polyethylene, high-
density polyethylene, polypropylene, and ethylvinylacetate.

6. The game ball of claim 1, wherein the foam includes a
plurality of closed cells.

7. The game ball of claim 1, wherein the foam is cross-
linked.

8. The game ball of claim 1, further including an inflatable
bladder located within the at least one inner layer.

9. The game ball of claim 1, wherein the outer layer is
formed of a plurality of panels connected along abutting
edges.

10. The game ball of claim 9, wherein the game ball is a
soccerball and the panels include twenty hexagonal panels
and twelve pentagonal panels.

11. A game ball comprising:

a first layer forming an exterior surface of the game ball;

a second layer located within the first layer, the second
layer being a closed cell, cross-linked, polyolefin foam
processed with a high-purity nitrogen blowing agent;
and

a third layer located within the second layer, the third
layer including an inflatable bladder
12. The game ball of claim 11, wherein the high-purity
nitrogen blowing agent includes at least 99.9% nitrogen.
13. The game ball of claim 11, wherein the foam is
manufactured through a process that includes:

extruding a polymer;

impregnating the polymer with the high-purity nitrogen
blowing agent; and

expanding the polymer by heating the polymer above a
softening temperature of the polymer, reducing a fluid
pressure surrounding the polymer, and cooling the
polymer.

14. The game ball of claim 11, wherein the foam is
selected from a group consisting of low-density polyethyl-
ene, high-density polyethylene, polypropylene, and ethylvi-
nylacetate.
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15. The game ball of claim 11, wherein the first layer is
formed of a plurality of panels connected along abutting
edges.

16. The game ball of claim 15, wherein the game ball is
a soccerball and the panels include twenty hexagonal panels
and twelve pentagonal panels.

17. A soccerball comprising:

a cover that forms an exterior surface of the soccerball,
the cover including a plurality of panels connected
along abutting edges;

a foam layer located within the cover, the foam layer
including a closed cell, cross-linked, foam processed
with a high-purity nitrogen blowing agent, the foam
being manufactured through a process that includes:

providing a polymer,

impregnating the polymer with a nitrogen blowing
agent having at least 99.9% purity, and

expanding the polymer by heating the polymer above a
softening temperature of the polymer, reducing a
fluid pressure surrounding the polymer, and cooling
the polymer;

a textile layer located within the foam layer, the textile
layer including at least one textile material; and

an inflatable bladder located within the textile layer.

18. The soccerball of claim 17, wherein the polymer is a
polyolefin.

19. The soccerball of claim 17, wherein the polymer is
selected from a group consisting of low-density polyethyl-
ene, high-density polyethylene, polypropylene, and ethylvi-
nylacetate.

20. The soccerball of claim 17, wherein the panels include
twenty hexagonal panels and twelve pentagonal panels.

21. A method of manufacturing a game ball, the method
comprising steps of:

providing a foam material manufactured through a pro-
cess that includes:

impregnating the polymer with a nitrogen blowing
agent having at least 99.9% purity, and

expanding the polymer by heating the polymer above a
softening temperature of the polymer, reducing a
fluid pressure surrounding the polymer, and cooling
the polymer;

incorporating the foam material into the game ball.

22. The method of claim 21, further including a step of
enclosing the foam material with a cover that includes a
plurality of panels connected together along abutting edges
of the panels.

23. The method of claim 22, wherein the step of enclosing
the foam material includes manufacturing the panels to
include twenty hexagonal panels and twelve pentagonal
panels.

24. The method of claim 21, further including a step of
placing a textile layer and a bladder within the foam mate-
rial.

25. A game ball comprising:

an outer layer forming an exterior surface of the game
ball; and
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an inner layer located within the outer layer, the inner
layer being a polymer foam processed with an inert
fluid blowing agent.

26. The game ball of claim 25, wherein the inert fluid
blowing agent is nitrogen.

27. The game ball of claim 26, wherein the nitrogen is
high-purity nitrogen having at least 99.9% nitrogen.

28. The game ball of claim 25, wherein the inert fluid
blowing agent has a purity of at least 99.9%.

29. The game ball of claim 25, wherein the inert fluid
blowing agent is one of a group consisting of helium, neon,
and argon.

30. The game ball of claim 25, wherein the foam is a
polyolefin.

31. The game ball of claim 25, wherein the foam includes
a plurality of closed cells.

32. The game ball of claim 25, wherein the foam is
cross-linked.

33. The game ball of claim 25, further including an
inflatable bladder located within the at least one inner layer.

34. The game ball of claim 25, wherein the outer layer is
formed of a plurality of panels connected along abutting
edges.

35. The game ball of claim 34, wherein the game ball is
a soccerball and the panels include twenty hexagonal panels
and twelve pentagonal panels.

36. A method of manufacturing a game ball, the method
comprising steps of:

providing a foam material manufactured through a pro-
cess that includes:

impregnating the polymer with an inert fluid blowing
agent, and

expanding the polymer by heating the polymer above a
softening temperature of the polymer, reducing a
fluid pressure surrounding the polymer, and cooling
the polymer;

incorporating the foam material into the game ball.

37. The method of claim 36, further including a step of
selecting the inert fluid blowing agent to be nitrogen.

38. The method of claim 36, further including a step of
selecting the inert fluid blowing agent to be high-purity
nitrogen having at least 99.9% nitrogen.

39. The method of claim 36, further including a step of
selecting the inert fluid blowing agent to have a purity of at
least 99.9%.

40. The method of claim 36, further including a step of
selecting the inert fluid blowing agent to be one of a group
consisting of helium, neon, and argon.

41. The method of claim 36, further including a step of
enclosing the foam material with a cover that includes a
plurality of panels connected together along abutting edges
of the panels.

42. The method of claim 41, wherein the step of enclosing
the foam material includes manufacturing the panels to
include twenty hexagonal panels and twelve pentagonal
panels.

43. The method of claim 36, further including a step of
placing a textile layer and a bladder within the foam mate-
rial.
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