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TiTLE

SPORTS TRAINING BALL AND METHOD OF MANUFACTURING
A SPORTS TRAINING BALL

BACKGROUND

[0801] The present disclosure describes technology related to a ball foruse in a
sporting activity. The technology is well suited for use in “hard-ball” sports such as
baseball, lacrosse, and field hockey. Through the use of the techniques disclosed
herein, a sporting goods manufacturer can generate sports balls that have
advantages over those currently available. Such advantages include impact-
absorbing qualities, softness, durability and improved safety for players. Sporis balls
with these gualilies are able withstand repeated impacts that cccur during training
while also being less likely to cause injury upon impact and accordingly are betier
suited for training.

{0002} Injuries are one of the big obstacles o overcome in getling young people
involved in sports. This is especially true for sports that involve playing with balls
that have hard covers or hard outer surfaces. It is nof unusual in such sports for
inexperienced players io either misdirect the ball so that if strikes someone eise or fo
lose track of the flight of the ball and inadveriently be struck by il. Each of these
circumstances can result is significant injuries 1o players or bystanders of a sport.

{0803] The risk of such injuries can cause novices {especially children) to forege
a sport altogether or, in the event that they do try to learn the spori, to have a more
difficult time learning the sport due to a fear of being hit. Anxieties among novice
players can be detrimental to the growth of popularity of a sport. Lacrosse is an
example of a sport the popularity of which is growing bul may be limited because it is
played with a hard, heavy rubber ball. A lacrosse ball is an example of the type of
ball that can cause anxisty in novice players. Some players are less likely to take up
a sport such as lacrosse due 1o the proteclive equipment required for the game.
Lacrosse balls that absorb impacts when they make contact reduce the importance
of such protective equipment and thus may encourage greater participation in the
sport.

[0004] A need exists for a sporis fraining ball that flies and throws as a regulation
ball but absorbs impact in the event of a collision. Such sports training balls allow
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players of the game 1o train in a safe and confident manner. To meet these
requirements a ball needs to meet the specification of the game’s governing body
with regard 1o aerodynamic and physical {e.q., weight, air-resistance, and
circumference) properties so that the training balls are similar to a ball that wouid be
used in an official competition. However, for training purpeses such a ball should
absorb impact so as to minimize harm to plavers if or when they are struck and
thereby minimize the anxieties of new players. Furthermore, a sports ball for use in
training must be designed and built to maintain impact-absorption and aercdynamic
properties through numerous impacts and through tough usage.

BRIEF SUMMARY

[0805] In accordance with a first embodiment, the subject application provides a
lacrosse training ball that includes a shell defining an enclosure having an interior
volume. The shell is made up of a plurality of pads connected along a plurality of
seams that are sewn with a thread having a finishing knot. The sports ball further
includes a filler that includes a mixture of a first material and a second material. The

filler substantially occupies the interior volume,

[08068] In accordance with a second embodiment, a method of manufacturing a
sports ball is provided wherein the sports ball is made by a series of steps including
forming a first and a second hemispherical cup, each including a first spherical
triangle shape, a second spherical triangle shape, a third spherical triangle shape,
and a fourth spherical triangle shape from a first material. In the sports ball the first
spherical triangle shape is attached to the second spherical triangle shape and the
third spherical shape along a first longitudinal side, the fourth spherical triangle
shiape is attached to the second spherical iriangie shape and the third spherical
shape along a second longitudinal side to form a first hemispherical cup. The
methad of manufacturing includes a step of attaching the first hemispherical cup to
the second hemispherical cup along a first, a second, a third, and a fourth latitudinal
line to form a ball, whersin the fourth latitudinal line defines a packing gap. The
method includes the steps of grinding a material to generate a plurality of peliets and
combining the plurality of pellets with a plurality of grains of sand to form a filler. The
filler is used o fill the ball via the packing gap with the filler and the first

)
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hemispherical cup is sewn 1o the second hemispherical cup o form a sewn seam
that closes the packing gap.

{00071 In accordance with another embodiment, a sports ball that is made up of a
shell comprising a plurality of pentagonal pouches is provided. Each pouch has a
respective pouch interior volume and the shell defines a second interior volume,
Each pouch interior volume is substantially occupied by a first filier (e.q., sand)
having a first density. The second interior volume is substantially occupied by a
second filler (e.q., rubber pellets) having a second density which is less than the first
density.

{0608] Animportant aspect of sports training balls as disclosed herein is their
durability. That durability is necessary {0 withstand the rigors of iraining in sports
such as lacrosse. Unlike other sewn balis, lacrosse training balls require a strong
thread and a particular method of tying off the thread so that, in the event that the
fabric of the ball surface fails, the thread will not fail. This design feature is
particularly important in developing a sports training ball that can withstand throws
and collisions of greater than 70 mph (professional lacrosse players can crank a ball
al speeds in excess of 100 M.P.H.) as is required in sporis such as lacrosse.

[0808] In addition to the durabiiity of sports training balls as disclosed herein a
further advanitageous qualily relates to the lack of recoil upon impact in comparison
to reguilation lacrosse balls. Regqulation lacrosse balis have a tendency 1o bounce
and roll when they hit the ground. Sports fraining balls as described herein tend to
stay cioser {o the fraining area in comparison.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

{0010] The foregoing summary, as well as the following detailed description of
several aspects of the subject application, will be better understood when read in
conjunction with the appended drawings. For the purpose of ilustrating the subject
application there are shown in the drawings several aspects, but it should be
understood that the subject application is not limited 1o the precise arrangements

and instrumentalities shown.

{0011}  In the drawings:

[N
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[0012] FIG. 1is a perspective view of an exierior of a sports ball in accordance
with an embodiment of the subject application;
[0013] FIG. 2is a side cross-sectional view of the sports ball as shown in FIG. 1;
{0014} FIG. 3 is a flow chart lllustrating a method of manufacturing the sports ball
5 asillustrated in FIG. 1;
[0015] FIG. 4is a flow chart lllustraling a method of tying a starting knot for
sewing the sports ball as illustrated in FiGa. 1;
[0018] FIGS. 5A-5D are perspective drawings illustrating steps in a process of
sewing the sports ball as illustrated in FIG. 1;
16 (00177 FiG. 6 is a flow chart illustrating a method of tying a finishing knot for
sewing the sports ball as illustrated in FIG. 1;
00187 FIGS. 7A-7B are perspective drawings Hllustrating steps in completing a
process of sewing the sports ball as illustrated in FIG. 1;
[0018] FIG. Bis a perspective view of a sports ball in accordance with another
15 embodiment of the subject application;
{00207 FIG. 9is a flow chart illustrating a method of assembling the sporis ball as
flustrated in FIG. 8;
[0021] FIG. 10 is a cross-sectional view of a sports ball in accordance with
another embodiment of the present disclosure; and
2 [0022] FIG. 11 is cross-sectional view of a sports ball in accordance with yet
another embodiment of the present disclosure.

DETAILED DESCRIPTION

[0023] Reference will now be made in detail 1o aspects of the subject application
iflustrated in the accompanying drawings. Wherever possible, the same or like

b
|41

reference numbers will be used throughout the drawings 1o refer to the same or like
features. It should be noted that the drawings are in simplified form and are not
drawn to precise scale. In reference to the disclosure herein, for purposes of
convenience and clarity only, directional terms such as top, boltom, above, below
and diagonal, are used with respect to the drawings. Such directional terms used in
30 conjunction with the following description of the drawings should not be construed to
limit the scope of the subject disclosure in any manner not explicitly set forth.
Additionally, the term “a,” as used in the specification, means “al least one.” The
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terminoclogy includes the words above specifically mentioned, derivatives thereof,

and words of similar import.

{0024] The terms “sports ball” or “sports training ball” as used herein refers to a
ball used for in sports or for a similar entertainment purpose. In certain

5 embodiments sports balls as disclosed herein may be used for a sport such as
lacrosse. In other embodiments, sports balls as disclosed herein may be used for
other sports such as baseball, softball, field hockey, handball, team handball,
rounders, cricket, polo, ial alai, hurling, or similar sporis. In certain other sporis
collisions between players and equipment (such as pucks, balls, and the like) may

10 also cause injury. It shouid be understood that in the technigues as described herein

may be applied (o other geometries than balls, for example pucks and the like. As
used herein the words “pad” or “pads” are used interchangeably with the words
“panel” or “panels”, the words “neighboring” and “adjacent” are used
interchangeably.

et
W

[0025]  “Aboul” as used herein when referring to a measurable value such as an
amount, a temporal duration, and the like, is meant to encompass variations of
120%, £10%, 5%, 1%, and £0.1% from the specified value, as such variations are
appropriate. Ranges: throughout this disclosure, various aspects of the invention
can be presented in a range format. it should be understood that the description in
20 range format is merely for convenience and brevily and shouid not be construed as
an inflexible limitation on the scope of the invention. Accordingly, the description of &
range should be considered to have specifically disclosed all the possible subranges
as well as individual numerical values within that range. For example, description of
a range such as from 1 to 6 should be considered {o have specifically disclosed
25 subranges such as from 110 3, from 1 to 4, from 1 10 5, from 2 to 4, from 2 {0 6, from
3 1o 8 etc., as well as individual numbers within that range, for example, 1,2, 2.7, 3,
4, 5, 5.3, and 6. This applies regardiess of the breadth of the range.

{00287 As used herein, the terms softer or harder refer o the relative hardness of
the different materials. The hardness of malerials (e.g., plastics) is measured in

30 various ways, for example by the Rockwell hardness test or the Shore (Duromester)
hardness test. Such methods measure the resistance of the material toward
indentation and provide an empirical value that corresponds to the quality of
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hardness or sofiness of a tested material. In addition, as used herein, density refers
to the mass of a material divided by its volume.

{00271 Referring now to the drawings wherein aspects of the subject application
are shown, FIGS. 1 and 2 are various views of a sports ball 100 in accordance with
an embodiment of the present disclosure. FIG. 1 shows an exterior of the sporis
ball and FIG. 2 shows a cross-sectional view of the sports ball. The sports ball
Hlustrated in FIGS. 1 and 2 has an cuter surface made up of twelve pads each of
which has a pentagonal shape. Pads 102a-102h making up the cover of the sports
ball are visible in FIGS. 1 and 2. Note that there are four additional pads that are not
visible in FIGS 1 and 2 because they are on the opposite side of the sports ball from
the perspective shown. it will be undersiood by a skiiled practitioner that other
numbers of pads or shapes of pads may be used in the design of other embodiments
of sports balls in accordance with the present disclosure.

[0028] The pads may be made up of a suifable material such as synthetic suede,
WERP 7400 Rexene with leather grain on surface, or a similar material that exhibils
appropriate flexibility, texture, and strength. For an embodiment suitable fora
lacrosse training ball, a pad thickness of 1.5mm is appropriate. In certain
embodiments a material may be selected based on the stickiness of ils cuter surface
as certain sports require a particular "grip” associated with a sports ball surface. in
ceriain other embodiments, the ouler surface (that is the part of the pads thal forms
the exterior of the ball) may be ireated 10 creale an appropriate grip (or feel} for the
players. Such treatment may create a permanent quality on the surface {such as
scraping the surface 1o texlure it} or may create a temporary gquality on the surface
{(such as applying an oil, adhesive, or other material {0 the surface of the sports bali).

[0629] The pads may be cutl into an appropriate shape (for exampile, a
pentagonal shape) by a hydraulic press {or example, a clicker press) that is
instrumented with an appropriate cutting dye that is used 1o cut the material. Sewing
holes may alse be punched in the material in preparation for sewing the pads
together to form the ball. In certain embodiments, such as the embodiment
flustrated in FIGS. 1 and 2, the pads are shaped as requiar pentagons (that is, all
sides are equal} with each side having alength of e.g., 1.2 inches. Such
embodiments provide the advantageous geometrical properties of a regular
dodecahedron.

{
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{0030}  In certain embodiments of the present disclosure a aports training ball
appropriate for lacrosse lraining embodies the technology described in the present
disclosure. In such embodiments, the surface of the ball is made up of twelve pads
and each of the pads is shaped as a regular pentagen. In order to provide the
asrodynarmic qualities of a reguiation lacrosse ball such a sports training bali must
have a circumference between 7.75-8 inches and a weight between 5-5.25 cunces.
For such embodiments, the shell of the sports training ball has a substantially
spherical shape that has a circumierence in the range of about 18.0-21.0

centimeters.

{0031]  When each of the twelve pentagonal pads is sewn in position on such a
sports training ball the portion of each regular pentagon that is visible on the surface
of the ball has sides that are each 1 inch in length. The remaining 0.2 inches of
length for each side of the pentagons are inside the ball as can be seen in FIGS. 5B-
5C.

{0032] Asindicated in FIGS. 1 and 2 the twelve pads are connected by a plurality
of seams that are sewn with a thread. As indicated in FIG. 1 there is a single seam
104a-104e that connects pad 102g on each of its five sides to its five neighboring (or
adjacent) pads 102a, 102b, 102h, 102¢, and 102{. A complsted twelve-sided (that
is, twelve pad) ball with pentagonal pads has a total of 12 seams connecling the
pads together. In cerlain embodimenis the seams are sewn with thread such as
bees waxed nylon thread or polyester thread. In ceriain other embodiments, multi-
ply {e.g. 3-ply, 4-ply, or 5-ply) nvion thread may be used. Also indicated in FIG. 1is
a hole 106 through which the needle passes when a finishing knot (shown in FIG. 7B
as 152} is positioned inside the ball.

[0833] FIG. 2 provides a cross-sectional view of the ball lllustrated in FIG. 1.
Shown in FIG. 2 are six pads 102a-102f each with a respective seam 104a-104f
connecting if to one of its five neighbors. FIG. 2 also illustrates an interior volume
110 that is substantially filled with a filler 108. In an embodiment as indicated in FIG.
2 the filler provides mechanical stability to the training ball while also providing
sufficient mass so that the training ball will have the appropriate mass or weight for
the sport for which it is being used. As will be understood by a skilled practitioner,
the specific materials and quantity of materials used must be selected 1o suit the
specific sport for which a training ball is being provided. 1t should be noted that the

7
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scope of the present disclosure allows sufficient flexibility to accommodate variations
in sports ball regulations as are adopted from time to lime by relevant governing
bodies.

{0034] In an embodiment wherein the sporis training ball is being used for
5 lacrosse training the ball should have a weight between 5 and 5.25 ounces. For an

embodiment that is appropriate for use as a lacrosse fraining ball a filler thatis a
mixture of refined sand and peliets may be used. To generate appropriate peliets an
elastic material may be ground up, for example with a sander or similar grinding
device. Appropriate elaslic materials to grind up in order to generate peliets include

10 an elastomer material such as a natural rubber, a synthetic rubber, and latex. In
certain embodiments an interior bladder from a soccer ball or volleyball may be
ground up as a source of appropriate rubber peliets. Once ground the elastic
material may be sifted to remove dust and 1o create a set of pellets that are largely
uniform pellet width., The width of the pellets is important as it impacts the density of

[
A

filler and also as pellets that are too small in width have a higher likelihood of
leakage through the seams of the ball.

{0035] For certain embodiments a filler will be made up of a combination of two or
more materials. For an embodiment suitable for a lacrosse ball, a first material and a
second material may be selected 1o have a relative density of a ratio of a density of

20 the first material to a density of the second material in the range of about 0.3-0.5 in
order 1o meet requlation standards. For such an embodiment peliets made of an
elastic material that have a width of about 1.0-2.0 mm may be combined with grains
of refined sand that have a width between about 0.25 and 1.0 mm. For certain
embodiments as appropriate such filler mixtures for a lacrosse ball include 20 grams

25 of refined sand and 55 grams of rubber pellets. For certain embodimenis the mixture
of grains of sand to peliets may be varied 1o create a filler that has a total mass in the
range of about 140 grams to 150 grams. For other embodiments the mixture of
grains of sand fo pellets may be varied to creale a filler that has a total mass in the
range of about 144 grams to 147 grams. For yet other embodiments the mixture of

30 grains of sand to pellets may be varied o create a filler that has a total mass in the
range of about 145 grams o 146 grams. In certain embodiments the ratio of the
mass of the pellets in the filler to the mass of the sand in the filler is in the range of
about 0.55 1o 0.65.
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[0636] Such a filler mixture may be introduced to the interior volume 110 of a
shell of the ball by combining the two materials and pouring the combination into the
interior volume with a funnel until the appropriate mass of material has been filled

into the interior volume.

{00371 FIG. 3is a flowchart that indicates a series of sieps to follow in producing
a ball in accordance with the present disclosure. In step 120 a sheet is formed from
a plurality of pads. In step 122 the pads are sewn together with a thread or similar
sewing material. In step 124 afiller is created by mixing a first malerial and a
second material. In step 126 the interior of the shell is filled with the filler. This step
may be performed with a funnel or similar device for moving filler into the interior of

the shell,

[0038] The flow chart shown in FIG. 4 and the perspective views provided by
FIGS. 5A-5D llustrate the process of sewing a pad during the manufacture of a ball
in accordance with an embodiment. Step 130 of FIG. 4 requires inserling a thread
through the eye of a needle, the thread having a first end and a second end. FIG. A
shows a needle 140, through which a thread 142 is threaded. Instep 132 of FIG. 4 2
double overhand loop is made to form a knot 144 in the first end of the thread which
is teft loose. FIG. 5A shows such knot 144,

[0039] In step 134 stitching of the threaded needie through each of a first pad and
a second pad to join them is performed. FIG. 5B illustrates the threaded needie 140
sewing thread 142 through pads 146a and 148b. The thread is then pulled back
through the first pad and the second pad and through the double overhand loop to
farm the knot 144 that is tied on the interior of the ball at the first sewn holein a
seam. In step 136 of FIG. 4 pulling is performed on the thread so that the thread is
sewn back through the first pad 146a and the second pad 146b and through the
double overhand loop fo form a knot. FIGS. 5C and 5D illusirate the positions of the
pads and seam defined by the thread. FIG. 5D illustrates loop tie downs 14%9a and
14Sb that is made in each of the five vertices of the pentagon 146a as the thread
sews the pentagon to its five neighboring pentagons. Note that at each vertex a
particular pentagon is sewn to two of its neighboring pentagons. The loop lie downs
provide added strength to the seams and significantly increase the durability and
shape consistency (upeon exposure 1o impact) of the sports training ball. In step 138



10

13

20

25

30

WO 2016/118846 PCT/US2016/014500

tightening of the knot is achieved by pulling on each of the first end and the second
end of the thread.

{00407 In an embodiment wherein the sporis training ball is made up of twelve
reguiar pentagonal pads which are formed into a regular dodecahedron the ball may
be advantageousiy manufactured by sewing a central pad to iis five neighboring pad
to form a first *half ball.” in such an arrangement, the sewing is performed as the

following steps:
1) a starting knot is anchored into the ceniral pad,

2} a seamn is sewn joining the central pad to each of its five neighbors so that
the seam runs compleiely around the edge of the central pad joining the first
neighboring pad 1o the central pad, the second neighboring pad to the central pad,
and so through the fifth neighboring pad,

3) a loop tie down 149a and 149k is made to provide additional strength the
vertex of the pads at each corner after the seam is completed by sewing each
neighbor to the central pad a vertex {(or corner) of the pentagon is reached,

4} the seam is sewn 1o continue its fine and 1© run over the seam sewn

between the central pad and the first neighboring pad,
5} a finishing knot is tied and the needie is unthreaded, and
8} each of the neighboring pads is sewn onto its two uncoupled neighbors.

[0041] The steps thus taken create the "half ball” or hemispherical cup mentioned
above. A second half ball is then created following the same sieps. The two half
balls are then sewn fogether around an equator line to complete the substantially
spherical shape of the ball. Before the final seam is sewn a funnel is used to add
filler to the interior volume of the ball. After the interior volume has been

substantially filled a finishing knot is tied to complete the sewing of the ball.

[0042] FIG. 6 is a flow chart that describes steps used in tying a finishing knot in
accordance with an embodiment of the present disclosure. In step 160, pulling the
threaded needie through a first pad and a second pad o join them is performed. In
tying a finishing knot step 162 is performed to join two pads. As this is a first step in
tying a finishing knol, typically the two pads being joined are the final two pads in the
process. FIG. 7A illustrates a ball (in an inside out configuration) prior o inversion

10



10

et
W

20

30

WO 2016/118846 PCT/US2016/014500

when the finishing knot is about to be tied. FIG. 78 illustrates a ball (in an outside
out configuration) wherein the finishing knot 152 is being fed by the needle 140 back
into the ball through a seam 150 between pads 1463 and 146b. In step 162,
stitching of the threaded needie over a sewn seam between two pads {e.g., 146a
and 146b) is periormed. In step 164, tying of a series of overhand knots {e.q., four
overhand knots) on top of each other to create a large bulbous knot is performed.
The large bulbous knot is forced through the seam and acts as an anchor knot.

[0043] Instep 166, pushing of the needle through the sewn seam is performed so
that the anchor knot is secured in the ball. In step 188, pulling of the thread is done
so that the thread is pulled tight and the needie is separated from the thread and
pulled out of the ball.

[0044] In certain embodiments an additional step of rolling the ball is performed
after the sewing is completed. Rolling is performed by placing the ball on a flat
surface and compressing the ball from above with a compression sheet. The
compression sheet is evenly weighted so that the ball experiences pressure across
its top and bottom surfaces. In certain embodiments a weight of twenty pounds on
the surface of the ball is appropriate. The ball is rolled between the two surfaces so
that the ball experiences pressure across each pad. This process promoies an even
distribution of material within the ball and streiches the stitches to promote long-term
durability for the sports training ball.

{0045] FIGS. 8 and 9 illustrate a further embodiment of a sports training ball and
associated method in accordance with this disclosure. FIG. 8 shows a perspective
view of & ball 200 with eight pads each of which is shaped as a spherical triangle. A
spherical triangle is a triangle formed by three arcs of a great circle of a sphere.
Each of the three angles that make up a spherical triangle equals 90 degress. An
example of a spherical triangle is a triangle on the surface of g sphere made by
running a line from a point on the equaitor of the sphere (vertex 1) o a pole of the
sphere, running a second line one quarter of the way around the equator of the
sphere {0 a second point on the equator of the sphere {(vertex 2), running a third line
from the second vertex to the pole (third vertex). An example of a spherical iriangle
is Hlustrated in FIG. 8 where 202a, 202b, 202¢, and 202d are each shaped as
spherical triangles.

11
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[0046] In an embodiment of a sports training ball as illustrated in FIG. 8 there are
eight pads. In FIG. 8, four of the pads 202a, 202b, 202¢, and 202d, are shown each
of which share a seam with four neighboring pads. The four pads of the sports
training ball 200 that are not shown in FIG. 8 are in analogous positions on the
opposite side of the sports training ball as each of pads 202a, 202b, 202¢, and 202d.
In FIG. 8, seams 204a which is a border belween pad 202a and 202d is shown, A
sports training ball formed in accordance with such an embodiment may be sewn in
a manner that is analogous 1o the method described above with respect to the sporis
training ball as iustrated in FIG. 1.

{0047 FIG. 9is a flow chart that indicates steps to be used in manufacturing a
sporis fraining ball in accordance with an embodiment as illustrated in FIG. 8. In
step 220 a first hemispherical cup 208a and a second hemispherical cup 208b are
formed, each including a first spherical triangle shape 202a, a second spherical
triangie shape 202, a third spherical triangle shape, and a fourth spherical triangle
shape from a first material, the first spherical triangle shape is attached fo the
second spherical triangle shape along a first latitudinal line 204c, the fourth spherical
triangle shape is altached to the second spherical triangle shape along a second
latitudinal tine to form the first hemispherical cup. In step 222 the first hemispherical
cup is attached {o the second hemispherical cup along a first, a second, a third, and
a fourth longitudinal line to form a ball having an interior volume. The fourth
latitudinal line defines a packing gap. In an embodiment, the packing gap is a seam
204¢ that is on the seam joining the first hemigpherical cup 1o the second spherical
cup. The seam 204¢ that defines the packing gap is unsealed and can be opened to
accept a tube (such as from a funnel) that can be used to insert a substance into the
interior volume defined by the first hemispherical cup and the second hemispherical
cup. lnstep 224 a material is ground to generate a plurality of pellets. In step 226,
the plurality of peliets is combined with a plurality of grains of sand to form a filler. In
step 228, the interior volume of the ball is filled via the packing gap with the filler. In
step 230, the first hemispherical cup is sewn 1o the second hemispherical cup to
form a sewn seam that closes the packing gap.

[0048] FIG. 10 illustrates a sports training ball 300 in accordance with another
embodiment of the present disclosure. In accordance with this embodiment a set of
pouches that are pentagonal in shape are formed so that each pouch defines a

12
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respective pouch interior volume 310, The pouches here indicated in cross-secton
as 302a-302f are sewn together at their outer edges 304a-3041 to form a sheli 301.
The shell is the outer surface of a sports ball while the interior surface of the set of
pouches forms a spherical interior volume 308. In certain such embodiments the

5 pouches may be sewn on at more than one contact point to their neighboring
pouches. For example, in cerfain such embodiments, the interior (with respect to the
sports training ball) sides of neighboring pouches and also sewn together.

[0049]  In accordance with an embodiment as illustrated in FIG. 10 the dimensions
of the pouches and the spherical inferior volume may be selected so that the sporis
10 training ball has dimensions appropriate to its sport. That is, such that a sports
training ball constructed for lacrosse has the weight and circumference appropriate
to a lacrosse ball. In order that such a sports training ball may have a weight
appropriate to its training purpose fillers may be selected so that each of the pouch
interior volumes and the spherical interior volume of the ball may be filled. It shouid

[
A

be understood by a skilled practitioner that such fillers may be a respective single
material or a respective combination of materials, e.g., one, two, three or more
materials, such as sand and plastic pellets as described above. A specific
composition of the filler is selected based on the requirements of weight, size, or
impact-absorption for a specific application or sport.

20 [0050]  In certain embodiments, the pouch interior volumes are filled with a first
material (e.g., sand) and the spherical interior volume is filled with a second material
(e.g., ground elastic material). In such embodiments, advantagecus properties for
the sports training ball may be achieved by filling the pouch interior volumes with a
more dense material relative to the material used to fill the spherical inferior volume,

25 By distributing the more dense material 1o the outside of the ball certain aerodynamic
qualities may be achieved. This is achieved because the distribution of the heavier
material at the outer surface of the ball increases the moment of inertia of the ball.
The higher moment of inertia increases the ball’s stability in flight against forces due

{0 air currenis.

30 [0051]  In certain embodiments as illustrated in FIG. 10 a sports training ball has a
cover that includes a number of pads {e.g., eight pads, twelve pads} each of which is
sewn fogether to form a cover for the interior volume of the ball. In such

embodiments, each pad has a pouch sewn on ifs respective interior (that is, the side
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of the pad that is radially closest 1o the center of the sphere defined by the set of
pads). Such pads may be filled with a second malerial (a weight material) that has a
higher density than the filler used to subsianiially occupy the interior volume of the
ball. Such embodiments provide the flight stability benefit mentioned in the

preceding paragraphs.

[0052] The embodiment of this disclosure as lliustrated in FIG. 10 provides a
sports training balls that combines two layers of cover material (i.e., the radially
outermost and the radially innermost sides of the pouch) that between them capture
a dense malerial {e.g., heavy refined sand) between the two layers. Such an
embodiment provides sports ball for which much of the balls weight is isolated at the

rim, allowing several things to occur:

1. The innermost and the cutermost layers of pouch material together create a
bias that provides a much stronger finished product.

2. The two layers of cover material allow very little stretch on the surface of
the sports ball. Because the cover {i.e., the outermost layer of the pouch) resists
stretching such balls keep their shape even after repeated and siressful use.

3. In an embodiment as illustrated in FIG. 10, the first material and the second
material are non-comingling (i.e., not mixed). Such a design isolates the heavy filler
(e.g., refined sand) to the oulside portion of the ball and the lighter filler {(e.g.. ground
rubber) to the inside of the ball.

{0053] In accordance with yet another embodiment, FIG. 11 illusirates a ball 400
which is similar in general design as the bali 300 illustrated in FIG. 10 but includes
certain differences. In accordance with the embodiment llustrated in FIG. 11, one or
more of the pouches thal make up the set of pouches are designated as load
pouches. The other pouches (that is, the pouches that are not load pouches) are
designated as cover pouches. For convenience hereafter an embodiment in which
there is a single load pouch 410 and cover pouches 402a-402¢ is described. The
ball 400 is manufaciured in a similar manner as the ball 300 and is sewn together at
seams 404a-4041. Similarly to ball 300, the pouches define a spherical interior
volume 408 however there are three filler malterials used in ball 400. These
materials are used {o determine the overall weight and aerodynamic properties of the
ball 400. A first filler material which typically (though not always) is the least dense

14
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of the three filler materials. The first material is used o substantially occupy the
spherical interior volume 408 of ball 400. A second material which typically is the
densest of the three filler materials is used o substantiaily Till the load pouch 410. A
third material which has a density between that of the first material and the second
5 material is used to substantially fill each of the cover pouches. Such an embodiment
provides a ball that has a center of mass displaced relative to the center of the
spherical ball. Because of such dispiacement the ball will tumble through the air
when thrown and will naturally deviate from the path that would be followed by a
similar spherically symmetrical sporis training ball. Such deviations are useful for
10 ceriain applicaiions such as fraining a baseball batter {0 hit a baseball that curves,
training a baseball catcher to catch a ball that curves, or to meet similar training
challenges. The shape, size, texiure, and other qualities of the pouches and the
mass and other qualities of the fillers may be selected for similarity to a training ball
appropriate to a particular sport and to determine the aercdynamic qualities of the
15 sports training ball in flight. For example, changing the shape and mass of one or
more of the surface pouches or the distribution of mass in the interior volume of the
sphere alters the flight characteristics of the ball in comparison to the fight
characteristics of a ball of similar overall weight and size.

[0054] A detailed description of the process used to sew a sporis ball in

20 accordance with a further embodiment follows. From the starting knot {o the finish
knot the sewing technigues used to produce a sports training ball in accordance with
the present disclosure distinguish the sports fraining balls from earlier sports training
balls. The particular care in the sewing process is necessary for a sports training ball
to withstand the high stresses of sporis such as lacrosse. Lacrosse training balls

25 require a much stronger thread and a very special way of tying the starting knots and
closure knots so that even if the fabric fails, the thread will not fail. This is very
important in a handmade ball that can contain as much as 24 knots to complete and
also a ball that must withstand throws and collisions of up 1o 70 mph which is
required in lacrosse play.

30 {0055} In certain embodiments of a sports training ball as described herein there
are three knots which tied in the course of sewing the ball. These are: a starting
knot, an ending knot, and a finishing knot. The starting knot is tied when an initial
pad is sewed {o its neighboring pad. 1t is tied before the sewing starls in order to

15
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anchor the thread onto the ball. The ending knot is tied after a circuit has been sewn
around the edge of the initial pad so that each of its neighboring pads is sewn to the
initial pad. The finishing knot is tied after the ball has been sewn shut. Itis tied
ouiside the ball and forced back through a seam in the ball by the sewing needis.

5 j0058] A starting knot is made by making a double overhand loop in the thread
which is left loose. The thread is then pulled through the pads that are 1o be joined
by a needle. An overhand ioop is then tied by going over the two pads and then
back through the loose knot. When the starting knot is correclly completed, both
sides of the knot and thread are pulled tight. A starting knot thus tied will not pull

10 apart even if the material covering the outer surface of the ball fails.

{00577  An ending knot is crealed through a similar tying process as that used in
tying the starting knot. The finishing knot of a sports ball in accordance with the
present disclosure is unigue in that the technique used {o tie the knot insures that
there is very litlle chance of g knot failure or loosening. When g sporis fraining ball as

et
W

disclosed herein is used in training there is a great amount of force on all seams of
the ball. This force is radiated out to the vertices of the pads that cover the surface of
the ball. The knots and loops employed in the sewing technique provide the main
mechanical resistance o distribute and counter such forces. That is {o say when the
ball experiences an impact at a high velocity the force that is imparted o the ball
20 upon collision is distributed on the vertices of the pads. Because of this the finishing
knot in accordance with an embodiment of the disclosure cannot be located in a
vertex of the ball as that would encourage the knot to fail. To overcome this
problem, the finishing knot has been designed o close in the middie of a previously
sewn line. This can be seen, for example, in FIG. 1 where the finishing knot 106 is
25 located in the interior of the ball af the center of the seam between pads 102d and
102h. By positioning the ball about a middle of a previously sewn line the finishing
kniot is not subject to the forces that occur in the vertices of the ball due fo radiated
siress as that stress is passed 1o the comers.

{0058] FIG. 7B shows the finishing knot in the middle of a previously sewn line

30 prior to being forced through the seam in the ball. it is a relatively large knot as it is
an anchor knot. The needle is shown going back through the same opening as the
kniot. The needle is then passed through the ball and is brought out the other side of
the ball between previous stiches so that it can be cut free of the ball. When the
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needie is pulled from the opposite side of the ball, the finishing knot is “popped”
inside and disappears inside the ball. The finishing knot is teft anchored at the place
of the iast stich made and in the middle of a previously sewn line. Therefore the
stress of impact does not in any way inhibit the strength of the finishing knot.

5 [0058]1  In accordance with certain embodiments of sports fraining balls as herein
described additional strength and durability are oblained by utilizing loop tie downs
that strengthen the ball al vertices where pads meet. For example, in certain
lacrosse training balls that are implemented as reqular dodecahedrons there are
twenty vertices. In order {0 provide maximum strengih and durability each vertex

10 has an associated loop tie down. These loop tie downs create an internal structure
or frame work (an “internal truss system”). As each line of thread is sewn into the
ball, the thread becomes locked down to the interior of the pads through a series of
cross over loops at each cormer. This technigue of cross over loops allows for three

vertices to join s0 that the tension and line length is consistently maintained from one

[
A

thread to the thread associated with a neighboring pad. Consistency in line length is
an important factor in producing a near optimally round sphere. Without line length
consistency, the ball would not achieve the desired roundness necessary for a sporis
training ball. The starling knot, the end knot, and the finishing knot provide durability
to the knots and the outer surface of the sphere that defines the ball. The internal

20 truss system of loop tie downs is a key to the maintaining the ball shape in spite of

numerous impacts associated with sports training.

{00607 It will be appreciated by those skilled in the art that changes could be
made to the various aspects described above without departing from the broad
inventive concept thereof. i is {0 be understood, therefore, that the subject

25 application is not limited to the pariicular aspects disclosed, but it is intended to
cover modifications within the spirit and scope of the subject application as defined
by the appended claims.
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CLAIMS

We claim:

1. Alacrosse training ball comprising:

a shell defining an enclosure having an interior volume, the shell including a
plurality of pads connected along a plurality of seams sewn with a thread having a
finishing knot ; and

a filler that includes a mixture of a first material and a second material that

substantially occupies the interior volume.
2. The lacrosse training ball of claim 1, wherein the thread is five-ply bees wax thread.

3. The lacrosse training ball of claim 1, wherein the first material comprises a plurality of

pellets and the second material comprises a plurality of grains of sand.

4. The lacrosse training ball of claims 1 or 3, wherein a ratio of a density of the first

material {0 a density of the second material is in the range of about 0.3-0.5.

5. The lacrosse training ball of claim 3, wherein each of the plurality of pellets has an
overall widih of about 1.0-2.0 mm.

6. The lacrosse fraining ball of claim 3, wherein each of the grains of the plurality of

grains of sand have an overall width of about 0.5-1.0 mm.

7. The lacrosse training ball of claim 3, wherein the plurality of pellets are formed by a

process comprising grinding an elastic material.

8. The lacrosse fraining ball of claim 7, wherein the elastic material is a polyisoprene,
latex, natural rubber, or synthetic rubber.

9. The lacrosse fraining ball of claims 1, 2 or 3, wherein the filler has a total mass in the

range of about 140 grams to 150 grams.

I8
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10. The lacrosse training ball of claims 1, 2 or 3, wherein the filler has a {otal mass in the

range of about 144 grams to 147 grams.

11. The lacrosse training ball of claims 1, 2 or 3, wherein the filler has a fotal mass in the

range of about 145 grams to 146 grams.

12. The lacrosse training ball of claims 1, 2 or 3, wherein the ratic of the mass of the first

material 1o the mass of the second material is in the range of about 0.55 10 .65,

13. The lacrosse training ball of claims 1, 2 or 3, wherein the shell has a substantially

spherical shape having a circumference in the range of about 18.0-21.0 centimeters.

14. The lacrosse training ball of claims 1, 2 or 3, wherein the plurality of pads consists of

twelve pads and each pad has a pentagonal shape.

15. The lacrosse training ball of claims 1, 2 or 3, wherein the plurality of pads consists of

gight pads and each pad is in the shape of a spherical triangle.

16. The lacrosse training ball of claims 1, 2 or 3, wherein each of the plurality of pads
has a respective pouch atiached o a radially inward side of the respective pad, each

pouch delining a respective pouch interior volume.

17. The lacrosse training ball of claim 16, further comprising a weight material
substantially occupying each of the pouch interior volumes, the weight material having a
density, and wherein the density of the weight material is greater than the density of the

filler.

18. A method of manufacturing a sports ball comprising:

forming a first hemispherical cup and a second hemispherical cup, each including
a first spherical triangie shape, a second spherical triangle shape, a third spherical
triangle shape, and a fourth spherical triangle shape from a first material, the first
spherical triangle shape attached to the second spherical friangle shape along a first
fatitudinal line, the fourth spherical triangle shape attached to the second spherical
triangle shape along a second latiiudinal line o form a first hemispherical cup;

19
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attaching the first hemispherical cup to the second hemispherical cup along a
firat, a second, a third, and a fourth longitudinal line to form a ball having an interior
volume, wherein the fourth latitudinal line defines a packing gap;

grinding a material to generale a plurality of pellels;

combining the plurality of peliets with a plurality of grains of sand o form a filler;

filling the interior volume of the ball via the packing gap with the filler; and

sewing the first hemispherical cup 1o the second hemispherical cup to form a
sewn seam that closes the packing gap.

19. The method of manufacturing a sports ball of claim 18, wherein the plurality of
peilets congists essentially of peliets having an overall width of about 2-4 mm.

20. The method of manufaciuring a sporis ball of claims 18 or 19, whergin the filler is
combined such that a ratio of a mass of the plurality of peligts in the filler to 3 mass of

the plurality of grains of sand in the filler is in the range of about 0.55 to 0.65.
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The common features between Group | and Group Il of:

a sports ball comprising a shell defining an enclosure having an interior volume, the shell including a plurality of sewns seams; and a
filler thal includes a mixture of a first material and a second material that substantially occupies the interior volume

are taught by: US 5,830,034 A to Ciechanowski et al. (hereinafter 'Ciechanowskl’).

Ciechanuwski leaches a sports ball (col 3, In 8: tossing ball) comprising a shell (skin 10) defining an enclosure having an interior volume
(see Figure 1), the shell including a plurality of sewns seams (see seams joining panels 12; col 3, Ins 56-57: panels 12 are stitched
together with code 3 size, 60-80 thread, and a double stitch is used for reinforcement); and a filler (particles 14) that includes a mixture
of a first material and a second material (col 2, Ins 29-31: particles or beads made of plastic such as polyethylene resin mixed or
impregnated with phosphorescent compounds) that substantially occupies the interior volume (col 3, Ins 51-54: ball 8 is approximately
the size of a golf ball and is only partially filled, preferably about 80-percent, with particles 14 so that the general feel of ball 8 is similar to
other known footbags).

Therefore, the common features are not an improvement over the prior art.

Unity of invention is lacking under PCT Rule 13.2, because Groups | and |l do not share a same or corresponding special technical
feature providing a contribution over prior art.
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