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Balls and making them.

A stitchless fabric covered ball e.g. a tennis
ball, having a uniform surface free of adhesive
seams or other irregularities is disclosed. The
ball has a hollow spherical core made from an
elastomeric material, and a plurality of fabric
panels (14) secured to the core by means of an
adhesive. The panels secured to the core sub-
stantially cover the entire core so that the edges
of the panels are substantially in continuous
abutment (20) to form a substantially continu-
ous fabric covering uninterrupted by adhesive
seams. The ball has uniform radial symmetry
which provides for more predictable and un-
iform aerodynamic and bounce characteristics.
The fabric covering preferably consists of a pair
of felt fabric panels (14) having a generally
dumbbell-like or dogbone-like shape.

FIG-2
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The invention relates to a fabric covered ball hav-
ing a core formed from an elastomeric material, and
more particularly to a tennis ball wherein the fabric
panels forming the cover of the ball are not adhesive-
ly bonded to one another along their edges, thus pro-
viding a ball having a uniform felt covering uninter-
rupted by an adhesive seam.

Conventional tennis balls are generally fabricat-
ed from a pair of hemispherical shells which are made
of an elastomeric material and which are bonded to
one another along their edges to form a hollow sphe-
rical core which is covered by a pair of dogbone shap-
ed felt-panels. The hemispherical shells which consti-
tute the core of the ball are formed by compression
molding or injection molding. A curable elastomeric
adhesive having a composition similar to and capable
of bonding with the material of the elastomeric core
is applied to the edges of each hemispherical shell.
The edges of each core half are abuttingly arranged,
placed in a mold and cured in the presence of heat
and generally in the presence of positive pressure to
form a unitary hollow spherical core containing a gas
at a pressure of typically about 5 to 15 psi above nor-
mal atmospheric pressure. The felt panels are pre-
pared by applying a curable adhesive having a com-
position similar to and capable of bonding with the
material of the core to the back side or the side op-
posite the felt pile of the felt, and cutting the felt into
dogbone-shaped panels. A curable adhesive similar
to and capable of bonding with the material of the
core is also applied to the edges of the felt panels.
This is typically accomplished by stacking a plurality
of felt panels with their edges aligned, mechanically
placing the panels under compression with their
edges exposed, and repeatedly dipping them into a
bath containing the adhesive until a suitable heavy
build-up has been achieved. Another method of ap-
plying an adhesive to the edges of the felt panels in-
volves the application of a rope-like entity during as-
sembly of the ball. Either process requires complex
automation or considerable labor and represents a
substantial portion of the total fabrication cost. The
hollow spherical core is dipped or otherwise covered
with a curable elastomeric adhesive which is similar
to and capable of bonding with the material of the
core. The felt cover is formed by stretching or spread-
ing a pair of dogbone-shaped felt panels having ad-
hesive applied to the backside and edges thereof
over the surface of the adhesive covered ball. The re-
sulting assembly comprising a hollow spherical core
and a pair of felt panels which along with an adhesive
between their edges cover the entire outer surface of
the core is placed in a heated mold cavity and cured
to form a unitary structure wherein the cured adhe-
sives applied to the outer surface of the core and the
back side and edges of the felt panel become an in-
tegral part of or addition to the hollow spherical core.
Generally, heat from the mold causes the air pressure
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inside the core to increase and uniformly compress
the felt panels between the core and the walls of the
mold cavity to help uniformly bond the felt panels to
the core. The adhesive applied to the edges of the felt
panels form an elastomeric seam which bonds the
panels to one another with the seam becoming an in-
tegral continuous part of the spherical core.

The adhesive seams between the felt panels of
conventional tennis balls are generally about 3.2mm
(0.125") in width and form a raised structural rib
which causes the spherical hollow rubber core to be-
come geometrically non-uniform. This non-uniform
geometry in turn causes non-uniform flexion of the
ball during impact leading to unpredictable bounces
and flight trajectories during play. In particular, the
raised ribs associated with the adhesive seams of
typical tennis balls cause the ball to distort differently
upon impact with a surface or with the strings of arac-
quet depending upon the orientation of the seams rel-
ative to the surface or the strings respectively. Addi-
tionally, by adhering the edges of the panels to one
another, a continously connected relatively inelastic
felt panel covering creates a girdling effect wherein
the ball becomes stiffer and less compliant resulting
in short duration impact times which reduces a play-
er’s opportunity to put spin on the ball and reduces
the time over which the force of impact can be absor-
bed by the player. Short impact times are known to
contribute to injuries such as tennis elbow. Also, when
a player strikes a conventional tennis ball on or near
the cured adhesive seam, the feel to the player may
be noticeably harsher than when the ball is struck be-
tween the seams.

Because the elastomeric seams of a convention-
al tennis ball are formed of a material similar to or at
least chemically compatible with the core, upon cur-
ing the seams become an addition to or an integral
continuation of the core. Consequently, deformation
of the ball upon direct impact on the seam causes the
core to distort acutely around the seam occasionally
resulting in failure of the core material near the inner
face of the core wall directly underneath the seam.
This type of failure may occur abruptly after repeated
strikes directly on the seam resulting in a short useful
life for the ball.

The adhesive seams are also thought to consti-
tute surface irregularities which affect the aerody-
namics of the ball resulting in a flight path which is
generally less predictable than that for a ball having
a more uniform external surface.

The adhesive seams which are typically white
have a tendency to become dull grey after only a short
period of play on a hard court surface causing the ball
to become less readily visible. For a conventional ten-
nis ball having about a 0.125 inch wide seam which
is about 12.375 inches long and having a diameter be-
tween about 2.5 inches and 2.625 inches, the adhe-
sive seam represents about 8 percent of the total sur-
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face area. Thus, a reduction in visibility of the seam
significantly affects the overall visibility of a conven-
tional tennis ball. By abutting the panel edges and
completely eliminating the adhesive seam, the pres-
ent invention avoids the problem entirely.

Prior to the advent of the above-described adhe-
sive seam type balls in about 1926, stitched-seam
tennis balls were typically used. The stitched-seam
tennis balls generally had much better aerodynamic
and structural uniformity than the adhesive seam
tennis balls because the felt panels of the stitched-se-
am balls were tightly sewn together at their edges
with a small diameter thread leaving an almost invisi-
ble seam. However, the process for fabricating a
stitched-seam ball was not readily susceptible to au-
tomation as it was very labor intensive, and, conse-
quently, expensive. Thus, while adhesive seam tennis
balls had disadvantages, such as those related to un-
predictable bounce and flight, and tendency toward
failure and visibility problems, they were readily pre-
ferred over stitched-seam balls because they could
be produced much less expensively. Other disadvan-
tages with stitched-seam balls include the possibility
of failure of the stitching and nonconformity with
rules, e.g. US Tennis Association Rules which state
that any seams "shall be stitchless."

Heretofore, adhesive seams have been regarded
as an essential feature of stitchless tennis balls hav-
ing a felt cover. It was previously believed that in order
to firmly secure the cooperating felt panels to the
core, the panels must be secured to one another
along their edges by an adhesive seam which is itself
secured to the core.

Aspects of the invention are set out in the claims.
In particular, in one aspect we provide a stitchless ten-
nis ball having a uniform felt cover which is uninter-
rupted by any adhesive seams. In particular, it has
been discovered that conventional adhesives and
fabrication techniques can be incorporated in a proc-
ess for making a tennis ball without an adhesive seam
wherein the felt panels are firmly secured to the core
but not secured to one another at the edges thereof.

The process may comprise the conventional
steps of forming a hollow spherical core made of an
elastomeric material, applying an adhesive to the
core and the back side of the felt,the felt being cutinto
panels e.g. "dog-bone" shaped. The spherical core is
preferably pressurized, but pressureless balls are
also possible.

The panel shapes are cut so that the felt panels
can be wrapped around the core without any overlap-
ping of the edges. The conventional step of applying
an adhesive to the edges of the felt panels is elimin-
ated.

The assembled ball can then be cured in a heated
mold cavity e.g. as in conventional practice.

The resulting ball consists of a hollow spherical
core made of an elastomeric material which has a felt
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covering firmly secured thereto. Most notably, the in-
vention provides a tennis ball without any adhesive
seams which may therefore overcome the disadvan-
tages identified above associated with tennis balls
having adhesive seams. Elimination of all adhesive
seams results in a tennis ball having a more uniform
structure which provides for more uniform flexion and
more uniform aerodynamic characteristics. Uniform
flexion, in turn, results in more predictable bounce off
of a tennis court or off of the strings of a tennis rac-
quet. The absence of adhesive seams also reduces
the potential for failure of the core on account of non-
uniform deformation of the ball around the seam
upon impact with the strings of a tennis racquet. Uni-
form aerodynamic characteristics result in more pre-
dictable trajectories. Other advantages of the inven-
tion include better visibility of the ball after extended
periods of play due to the absence of adhesive seams
which tend to take on a dull grey appearance, and a
more pleasant feel upon striking the ball with a racket
also due to the absence of adhesive seams which
tend to act as stiffening ribs in a conventional tennis
ball.

Another advantage of the tennis balls of the in-
vention is that because the edges of the felt panels
are not bonded to one another, girdling effects are re-
duced. This results in a more compliant tennis ball
which tends to stay on the racquet for a slightly longer
period of time thereby increasing a player’s opportun-
ity to put spin on the ball and cause it to curve. It is
often incorrectly believed that, as with a baseball, it
is the seams alone that provide the aerodynamic drag
needed to cause a spinning tennis ball to curve. The
seams of a conventional tennis ball, unlike the pro-
truding stitched seams of a smooth baseball, are in-
dented and provide a relatively insignificant amount
of aerodynamic drag relative to the napped surface of
the felt panels. Consequently, the absence of an ad-
hesive seam has almost no effect on the aerodynam-
ic drag of a tennis ball, and any such effect attributa-
ble to the seam is unimportant relative to the in-
creased time that a player has to put spin on a seam-
less, more compliant ball.

In addition to the foregoing advantages associat-
ed with the ball itself, there are substantial advantag-
es relating to the process for fabricating a ball in ac-
cordance with the invention. In particular, the elimin-
ation of the conventional step of applying adhesive to
the edges of the felt panels results in reduced labor
cost, reduced use of adhesives and solvents which re-
sults in lower material costs and is environmentally
more desirable due to reduction in volatile emissions
and waste handling, a reduction in floor space re-
quirements for manufacturing, and improved quality
control attributable to the elimination of a potential
source of error in the fabrication process.
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BRIEF DESCRIPTION OF DRAWINGS

Fig. 1 is an exploded perspective view of a tennis
ball in accordance with the invention showing the
components thereof prior to assembly;

Fig. 2 is a perspective view of the tennis ball

shown in Fig. 1 fully assembled; and

Fig. 3 is a perspective view of a felt pane shaped

to cooperate with a substantially identical panel

to form a continuous spherical felt surface.

Referring to the Figs. and particularly to Fig. 2, a
tennis ball having a uniform felt covering uninterrupt-
ed by adhesive seams or other surface irregularities
is shown.

As shown in Fig. 1, the ball comprises four com-
ponents, a pair of hemispherical shells 12 and a pair
of felt panels 14 which are bonded together by means
of an adhesive material. The hemispherical shells 12
are formed by compression or injection molding a
heat curable elastomeric material. A curable elasto-
meric adhesive having a conposition similar to and ca-
pable of bonding with the material used to form the
shells 12 is applied to the edge 16 of at least one shell
12. The edges 16 of two shells 12, at least one of
which has adhesive applied to its edges, are arranged
in abutting alignment within a pressurizable mold cav-
ity and cured at an elevated temperature to form a uni-
tary hollow spherical core preferably containing a gas
at a pressure above normal atmospheric pressure,
typically about 5 to 15 psig. Another method which is
well known in the art and literature for pressurizing
the hollow core of a tennis ball is to dispose within the
hollow core a liquid or solid material which upon heat-
ing reacts to form a pressurized gas. While pressu-
rized balls are preferred, pressureless balls can also
be made.

A pair of felt panels 14 cut into a dogbone-like or
dumbbell-like shape are stretched or wrapped around
and secured to the hollow spherical core by means of
an adhesive. A dogbone-like or dumbbell-like shaped
panel formed into the shape conforming to the sur-
face of a spherical core is shown in Fig. 3. The felt
panels 14 are sized and shaped so that the panels
can be tightly wrapped around the core with the
edges 18 of one panel continuously abutting the
edges of the other panel to form a substantially con-
tinuous surface covering substantially free of gaps,
adhesive seams or overlap. Tightly wrapped around
the core means that the fabric is stretched or spread
over the surface of the core without any bunching or
creasing of the fabric. An almost invisible seam 20 is
formed by the abutting edges of the panels 14. While
small amounts of adhesive may become interposed
between the edges of the panels 14 during assembly,
no adhesive is intentionally applied to the edges 18 of
the panels and the edges 18 are therefore substan-
tially free of adhesive. The assembled ball is then pre-
ferably placed in a mold cavity and heated to cure the
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adhesive and form a tennis ball having a hollow pres-
surized spherical core made of an elastomeric mate-
rial which has a uniform continuous felt covering firm-
ly secured thereto which is substantially free of any
adhesive seams or other surface irregularities.

Because the ball is substantially free of adhesive
seams which would otherwise upon curing become a
part of the core, the resulting ball has a uniform sphe-
rical structure, free of structural protuberances which
would cause nonuniform distortion upon flexion of
the ball. Also, the absence of adhesive seams or
other surface irregularities imparts uniform aerody-
namic properties to the ball. The ball has substantially
uniform radial symmetry, i.e. any plane passing
through the center point of the ball divides the ball
into two substantially identical halves, substantially
free of protuberances or irregularities, resulting in uni-
form aerodynamic and bounce characteristics.

The adhesives used in the assembly of the ball
are preferably heat curable and are preferably com-
posed of a material which is similar to and capable of
bonding with the material of the core so that the ad-
hesives become a continuous and integral part of the
core.

While the preferred embodiment has a pair of felt
panels having a dogbone-like or dumbbell-like shape,
more than two panels and different shaped panels
are possible.

Examples of other possible panel shapes include
crescents similar to those of a basketball, and a com-
bination of pentagons and hexagons as with a soccer
ball. The panels are preferably sized and shaped so
that they completely cover the core and so that the
edges of the panels tightly abut one another without
any overlap.

While an important aspect of the invention is to
provide a tennis ball free of conventional adhesive
seams, various ornamental seams can be incorporat-
ed to increase the appeal and acceptability of tennis
balls made in accordance with the invention. For ex-
ample, the ball can be fabricated with a small gap of
uniform width between the edges of the panels for in-
corporation of an elastic band which serves as an or-
namental seam. Such elastic bands can be brightly
colored to improve visibility and attractiveness. To
avoid some of the disadvantages associated with
conventional adhesive seams, itis preferable thatthe
ornamental seam be bonded directly to the core and
not to the edges of the felt panels. Alternatively, or-
namental seams can be applied to the outer surface
such as by painting, printing, or hot stamping.

The preferred embodiment has been described
with reference to its use as a tennis ball having a felt
covering. "Felt" as used herein means a napped fabric
or cloth made of natural or synthetic fibers or a com-
bination of both natural and synthetic fibers. Other
fabric coverings are also possible,

Likewise, although the preferred embodiment is
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a tennis ball, other types of balls or different sized
balls having the structure and features disclosed
herein are possible.

Claims

10.

A ball comprising a hollow spherical core having
a plurality of fabric panels secured thereto, the
ball being substantially free of adhesive seams so
that the edges of the fabric panels are not bond-
ed to one another.

Aball asrecited in claim 1, wherein the fabric pan-
els are sized and shaped so that a small gap of
substantially uniform width is formed between
the edges of the panels, and wherein the ball fur-
ther comprises an ornamental seam which is se-
cured to the core along the gap between the
edges of the panel.

Aball asrecited in claim 1, wherein the fabric pan-
els are sized and shaped to substantially cover
the entire core so thatthe edges of the panels are
substantially in continuous abutment.

A ball of any preceding claim wherein the core
has a uniform structure substantially free of stiff-
ening ribs, protuberances or other irregularities.

A ball of any preceding claim wherein the core is
made from an elastomeric material.

A ball of any preceding claim wherein the fabric
covering is a felt fabric.

A ball of any preceding claim, wherein the core
contains a gas at a pressure above normal at-
mospheric pressure.

A ball as recited in claim 7, wherein the pressure
of the gas contained in the core is in the range
from about 5 psig to about 15 psig.

A ball of any preceding claim, wherein an orna-
mental seam is applied to the outer surface of the
ball.

A ball comprising a hollow spherical core made
from an elastomeric material, and a plurality of
fabric panels secured to the core by means of an
adhesive, the panels being sized and shaped to
substantially cover the entire core so that the
edges of the panels are substantially in continu-
ous abutment to form a substantially continuous
fabric covering wuninterrupted by adhesive
seams.
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1.

12.

13.

14.

15.

16.

17.

18.

19.

A ball as recited in claim 10, wherein the edges
of the fabric covering are substantially free of ad-
hesive.

A ball of claim 10 or 11 wherein the ball has sub-
stantially uniform radial symmetry to provide for
uniform aerodynamic and bounce characteris-
tics.

A ball of any preceding claim wherein the fabric
covering consists of a pair of felt fabric panels
having a generally dumbbell-like shape.

A process for fabricating a ball having a hollow
spherical core made from an elastomeric material
and a plurality of fabric panels secured to the core
forming a substantially continuous fabric cover-
ing uninterrupted by adhesive seams, the proc-
ess comprising the steps of:
a) forming a hollow spherical core from an
elastomeric material,
b) procuring a plurality of fabric panels which
are sized and shaped so that they can com-
pletely cover the core with the edges of the
panels being in substantially continuous abut-
ment,
¢) securing the fabric panels to the core with
an adhesive so that the edges of the panels
are substantially in continuous abutment to
form a substantially continuous fabric cover-
ing uninterrupted by adhesive seams.

Aprocess of claim 14, wherein care is taken to en-
sure that the edges of the fabric covering are sub-
stantially free of any adhesives.

A process of claim 14 or 15, wherein the fabric
panels are of a felt fabric material.

A process of claim 16, wherein the fabric panels
consist of a pair of felt fabric panels having dumb-
bell-like shape.

A tennis ball having a spherical elastomer core
with a fabric covering adhered thereto by an ad-
hesive layer between the spherical core and the
fabric coating, with join lines formed by adjacent
edges of different portions of the fabric covering,
characterised in that the join lines are substan-
tially free of any corresponding line of radially out-
wardly projecting cured adhesive.

A tennis ball according to claim 18 in which the
adjacent fabric covering edges substantially abut
one another at the join lines.
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