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DATA DISPLAY ON GOLF BALL OUTER
SURFACE

FIELD

[0001] The present disclosure relates to an apparatus for
providing information to a golfer regarding his or her swing
during a round of golf. More specifically, the present disclo-
sure relates to a golf ball that includes a calculator for calcu-
lating the value of a swing characteristic and a light that is
configured to display the value on a generally upward surface
of the ball.

BACKGROUND

[0002] Golf is traditionally a difficult sport to learn. While
a golfer can learn many concepts about a swing at a driving
range, once the golfer reaches the golf course, it may be
difficult for the golfer to determine why particular golf shots
are traveling in errant directions or inappropriate distances.
This may be because golfing on a course includes a number of
factors that are not replicated at a driving range. These factors
may include grass of varying lengths, hazards such as divot
marks, uneven terrain for footing, uneven landing areas,
wind, rain, and the like. In addition, while a golfer is improv-
ing his or her game, he or she may be less able to determine the
selection of an appropriate club without feedback regarding
other swings he or she may have taken.

[0003] In many instances, a golfer may have a habitual
pattern to his or her golf swing. This habitual pattern may
include a habitual error. While a golfer may be able to correct
such an error while in a low-pressure and low-stress environ-
ment like the driving range, the golfer may be less able to
focus on the error when in a more multi-factored environ-
ment, such as a golf course, where other people are playing in
his or her foursome and there may be other golfers and
obstacles on the course to navigate.

[0004] Certain patterns may emerge in such a situation that
does not mimic the results of swings on a practice tee. These
patterns may be unfamiliar to a golfer, and the golfer may be
baftled about how to correct such a pattern while in a game
situation. While other members of the foursome may be help-
ful to the golfer, it is also possible or likely that golfers at the
same experience level may give the golfer poor advice on how
to correct the swing defects.

[0005] Accordingly, it may be helpful to a golfer to be able
to have access to objective data to be able to determine what
errors the golfer may be making, so that he or she can correct
his or her swing. It is known in the golf industry to embed a
sensor to detect data relating to a swing into a ball and to
transmit that data to another device, such as a handheld device
or a remote device. It is also known in other industries to
include a display on a ball of data sensed from a sensor in the
ball, so that no other equipment is required. However, such a
system has not been used in the golf industry, due to stresses
on the ball and the force of impact a golf ball must endure.
Displays commonly used for such applications are unable to
withstand the force of impact of a golf club and, in some
cases, with the ground or other obstacles on a course, and
therefore, do not have the durability necessary to be used in
golf applications.

[0006] What is desirable instead is a ball that is self-con-
tained, in that a golfer may use the ball to determine his or her
swing characteristics without having to purchase or synchro-
nize other equipment. In addition, what is desirable is that the
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ball be designed so that the cover of the ball can function as a
display to inform the golfer of the swing characteristics just
by the golfer viewing the ball. In this manner, the golfer can
have the desired information with no additional equipment to
carry or purchase, while the ball has adequate durability to be
played with conventional equipment on a conventional
course.

SUMMARY

[0007] The present embodiments relate to a golf ball that
includes an embedded calculator for calculating a value of
one or more swing characteristics, a light source capable of
transmitting such a value, and a display where a golfer can
read the value. These elements are all located within a golf
ball. A golfer can use the data provided by the calculator in the
ball to modity a golf swing, keep track of his or her score, or
otherwise evaluate various qualities of his or her game.
Because all the required elements of sensing, calculation, and
display are all contained within the ball, the ball may be the
only equipment necessary to retrieve the data generated
within the ball.

[0008] Inoneembodiment,agolfball capable of displaying
at least one swing characteristic is disclosed. The golf ball
may include a calculator, a cushion layer, at least one inter-
mediate layer, a display, and a light source. The calculator
may be capable of calculating a value for at least one swing
characteristic. The cushion layer may surround the calculator.
The at least one intermediate layer may surround the cushion
layer. The display may be positioned relative to the light
source in a manner such that the display is capable of display-
ing the calculated value. The light source is capable of trans-
mitting light from the calculator to the display and thereby
displaying the calculated value on the display. The ball may
further include a weight capable of orienting the light source
in a generally upward direction.

[0009] In another embodiment, a golf ball incorporating a
display device for displaying data on a golf ball layer is
disclosed. The golf ball may include a light source, a weight,
and a display layer. The light source may have three degrees
of rotational freedom and may be positioned in a central
region of a golf ball. A weight may be attached to the light
source and may orient the light source in a generally upward
direction. The display layer may be continuous and may be
configured to display light emitted from the light source when
the light source is positioned in any rotational position.

[0010] In another embodiment, a device for displaying at
least one swing characteristic on a layer of a ball is disclosed.
The device includes a calculator, a light source, a weight, a
cushion layer, at least one intermediate layer, and a display
layer. The calculator, light source, and weight may be
attached to one another and may be encapsulated in a sphere.
The sphere may be located in a central area of the ball. The
calculator may be capable of calculating at least one swing
characteristic. The cushion layer may surround the encapsu-
lated sphere. The cushion layer may also be designed to
permit movement of the encapsulated sphere independent of
movement of the ball. The at least one intermediate layer may
surround the cushion layer. The display layer may encapsu-
late the intermediate layer. The light source and the display
layer may be configured to permit the light source to display
avalue for the at least one swing characteristic at any location
on the display layer. The weight, calculator, and light source
may be attached to one another in a manner such that the
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weight is capable of orienting the light source to project light
to display on the display layer in a generally upward direc-
tion.

[0011] Other systems, methods, features and advantages of
the invention will be, or will become, apparent to one of
ordinary skill in the art upon examination of the following
figures and detailed description. It is intended that all such
additional systems, methods, features and advantages be
included within this description and this summary, be within
the scope of the invention, and be protected by the following
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The invention can be better understood with refer-
ence to the following drawings and description. The compo-
nents in the figures are not necessarily to scale, emphasis
instead being placed upon illustrating the principles of the
invention. Moreover, in the figures, like reference numerals
designate corresponding parts throughout the different views.
[0013] FIG. 1 is a cross-sectional view of a first alternative
embodiment of a ball according to the present disclosure;
[0014] FIG. 2 is a cross-sectional view of another alterna-
tive embodiment of a ball according to the present disclosure;
and

[0015] FIG.3isatop view of a ball according to the present
disclosure.

DETAILED DESCRIPTION
[0016] The balls described in the present disclosure each

have a number of components that cooperate to provide data
about at least one swing characteristic to a golfer. This data is
displayed on a layer of the ball in order to allow the golfer to
have the data without reliance on additional equipment to
retrieve the data.

[0017] FIG. 1 is a cross-sectional view of a first embodi-
ment of a ball 100. Ball 100 may include a calculator 102.
Calculator 102 is located in a central area of' ball 100 and may
in some embodiments be positioned so that it is about at the
center 104 of ball 100. Calculator 102 may include a number
of components.

[0018] Calculator 102 may include a power source. In
many embodiments, the power source may be a battery. The
battery may be rechargeable. The battery may be recharge-
able through the rotational motion common in golf balls or
may be rechargeable through a non-contact charge apparatus,
as is conventional in the rechargeable battery industry. The
exact configuration of the battery and the method of recharg-
ing the battery may not be critical in many embodiments, and
a person having ordinary skill in the art is able to select from
any conventional system that would have the appropriate
wattage, current, and storage capacity for the remainder of the
elements selected, while maintaining an appropriate size and
weight for use in the context of the size of the ball.

[0019] Calculator 102 may further include a processor to
calculate a value of a swing characteristic. Processors that
may be embedded in balls to determine values for various
types of swing characteristics are generally well-known. A
conventional microprocessor may be used in many embodi-
ments. The microprocessor may be designed to calculate any
of'a variety of swing characteristics that may be desirable. In
another embodiment, one or more nanocomputers may be
used as the processor.
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[0020] Calculator 102 may further include a memory. In
some embodiments, it may be desirable for the calculator to
save a value for further use. A golfer may wish to view data
from a single shot. However, the golfer may also wish to view
data from a plurality of shots. For example, in some embodi-
ments, it may be desirable to know an average distance a ball
travels in the air when hit with a particular club. In other
embodiments, a golfer may wish to remember the overall
number of shots that have been hit using the ball as a method
for double-checking a score. Retaining this information in a
memory may be useful in these or other circumstances. In
addition, the memory may store data or equations necessary
or desirable for making calculations for particular swing char-
acteristics.

[0021] Calculator 102 may further include a plurality of
switches. In order to preserve battery life, calculator 102 may
include a timer switch that puts the microprocessor in a sleep
mode and deactivates the microprocessor and other power-
using features after a period of non-use. Calculator 102 may
also include an on switch. The on switch may be activated in
any conventional manner, such as by impact between ball 100
and a surface. In some embodiments, it may be desirable for
a golfer to activate calculator 102 by bouncing the ball
directly on the ground to generate an impact. In other embodi-
ments, it may be desirable for a golfer to activate calculator
102 by beginning to play with ball 100, such as by striking
ball 100 with a club. In other embodiments, calculator 102
may be activated by shaking, rolling, or other motion that
would be available to any golfer.

[0022] Calculator 102 also may include various circuitry or
wiring that allows the elements within calculator 102 to be
electrically connected to one another. This circuitry is well-
known and can easily be constructed by a person having
ordinary skill in the art. The circuitry may be wired or wire-
less, depending on the preferences and desires of the designer.

[0023] Calculator 102 may also be connected to light
source 106. Light source 106 is capable of generating a vis-
ible message to a user representing the value of a particular
swing characteristic calculated by the calculator. Light source
106 may be any style of light source. In some embodiments,
light source 106 may include its own battery, and in other
embodiments, light source 106 may be powered by the bat-
tery included in calculator 102. In many embodiments, it may
be desirable to use a light source 106 that has a low power
usage, so that the life of the associated battery may be as long
as possible. In some embodiments, light source 106 may be an
LED. In other embodiments, light source 106 may be a laser.
In other embodiments, light source 106 may be an incandes-
cent light.

[0024] Inmanyembodiments, the wattage oflight desirable
for the present embodiments may be relatively low. In some
embodiments, light source 106 may be a laser with a maxi-
mum output of 1 mW. In some embodiments, the light source
may project light having a brightness value between about 10
lumens and about 40 lumens. The color of the light emitted
from light source 106 may be any desirable color. In some
embodiments, it may be desirable to use a color for the pro-
jected light that contrasts with a typical white color of a
conventional golf ball and that is easily transmitted by a laser
or LED. In some embodiments, the color of the projected light
may be red or green, but in other embodiments, the color of
the projected light may be any color desired by the designer or
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requested by customers. In some embodiments, the color may
be selectable by the customer as will be described in further
detail below.

[0025] Inmany embodiments, a weight 108 is incorporated
and may be attached to light 106 and calculator 102. In many
embodiments, weight 108 may be relatively small or light in
weight. It may be desirable in many embodiments to maintain
the overall weight of ball 100 within the regulations of the
USGA and to maintain the weight of ball 100 as being as
radially symmetrical as possible. Accordingly, weight 108
may be relatively small or light in weight. A purpose of
weight 108 in many embodiments may be to orient light
source 106 relative to gravity. The force of gravity is shown
generally as arrow 107 in FIG. 1. Light source 106 may
include a display direction 110. Display direction 110 may be
the direction from which light radiates or is projected or
emitted from light source 106. In many embodiments, it is
desirable for the display direction to be generally upward,
generally opposite from the force of gravity. When the display
direction is upward, a golfer may more easily view the infor-
mation displayed than if, for example, the display direction
were downward. If the display direction is generally down-
ward toward the force of gravity, the golfer may be unable to
view the information without lifting the ball from its place or
using a mirror or other device to read the information.
Because it is generally contrary to the rules of golf'to lift a ball
on the fairway, except in unusual circumstances, displaying
the information in a downward direction may create difficul-
ties for a golfer who wishes to receive and use information or
data from each shot taken.

[0026] Because a golfer may desire to view and use this
data or information from each shot, it is desirable for the light
transmitting the data from the calculator to be visible after
each shot. Accordingly, if a fixed display location is to be
used, itis impossible to guarantee that such a display is visible
at the end of each shot. In addition, if display direction 110 is
fixed, a similar complication ensues. Itis desirable for display
direction to be variable and for ball 100 to be designed to
allow display direction 110 to be upward in many circum-
stances.

[0027] Light source 106 may be positioned in a central
region of ball 100 and may be attached to weight 108 in a
manner which gives light source 106 three degrees of rota-
tional freedom. Light source 106 may be nowhere con-
strained to pivot about any point or axis. Regardless of the
three dimensional final rest position of ball 100, light source
106 may be free to rotate to any rotational position.

[0028] Accordingly, it is desirable for light source 106 and
weight 108 to be attached in a manner so that display area 110
of light source 106 is facing generally upward away from
gravity and weight 108 is facing generally downward towards
gravity. In the embodiment shown in FIG. 1, light source 106
and weight 108 are both also attached to calculator 102, but
this attachment may be for convenience or packaging reasons.
Because a purpose of weight 108 is to orient display area 110,
weight 108 may only need to be slightly heavier than light
source 106 in order to bias the orientation of display direction
110 in a generally upward direction. In many embodiments, it
may not be essential for display direction to be directly
upward, but instead, it is desirable in many embodiments for
the data displayed to be in the upper half of ball 100 and any
location on an upper half of ball 100 may be considered to be
generally upward. Accordingly, the weight need not be more
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than slightly heavier than required to bias rotation to the
orientation generally shown in FIG. 1.

[0029] In many embodiments, calculator 102, light source
106, and weight 108 may be positioned in and enclosed or
encapsulated in a central area of ball 100. In some embodi-
ments, calculator 102, light source 106, and weight 108 may
be enclosed within a fluid-tight shell 112. Fluid tight shell 112
may be spherical and may be made from a material that is
sufficiently resilient to deform when ball 100 comes into
contact with a surface, such as a golf club, the ground, or
another surface, but has sufficient strength to give some mea-
sure of protection to the elements encapsulated within. Shell
112 is shown in FIG. 1 as being spherical, but shell 112 need
not have a spherical shape. Shell or capsule 112 may, for
example, be molded to conform to the shape of the elements
encapsulated therein. Alternatively, shell 112 may be a thin
membrane, such as a polyethylene film, in which calculator
102, light source 106, and weight 108 may be sealed.

[0030] A bladder 114 may surround capsule 112. Bladder
114 may be filled with fluid 116. Fluid 116 may serve as a
cushion layer or shock absorber layer for capsule 112 and the
elements encapsulated therein. In general, golf balls are sub-
jected to high impacts, such as from clubs and the like. When
another object or surface comes into contact with ball 100, it
may tend to shift the position of capsule 112. Fluid 116 may
be selected to have a viscosity that is sufficiently high to
dampen the motion of capsule 112. Fluid 116 may also have
aviscosity that is sufficiently high and that has an appropriate
density such that capsule 112 remains suspended within blad-
der 114 when ball 100 is at rest. Fluid 116 may also be
designed to permit or encourage the rotation of capsule 112
within bladder 114. Because it is desirable for capsule 112 to
have the orientation relative to gravity that is generally shown
in FIG. 1 when ball 100 is at rest, capsule 112 may desirably
be designed to rotate freely within bladder 114 so that it can
reach the orientation shown in FIG. 1. The selection of fluid
116 may also use this feature as a factor.

[0031] In some embodiments, bladder 114 need not be a
separate element. In some embodiments, bladder 114 may
simply be an inner surface of intermediate layer 118. Inter-
mediate layer 118 may be one or a plurality of layers that
surround bladder 114, cushion or fluid layer 116, capsule 112,
and the elements encapsulated within capsule 112. Interme-
diate layer 118 may be any of a plurality of thermoplastic or
thermoset materials conventionally used to manufacture golf
balls. Because it is desirable for ball 100 to perform as nearly
as possible identically to conventional balls, so a golfer’s use
of'ball 100 mimics his or her use of his or her typical ball, the
material selected for intermediate layer 118 may be selected
to create a similar coefficient of restitution, compression, and
the like, similar to conventional balls. In some embodiments,
intermediate layer 118 may be a plurality of superposed lay-
ers of different materials, in order to combine the properties of
the different layers to create an appropriate response from ball
100.

[0032] Surrounding intermediate layer 118 may be display
layer 120. Display layer 120 may be selected to display the
light emitted from display area 110 on light source 106.
Display layer 120 in many embodiments may be substantially
opaque. Display layer 120 may be made of an appropriate
material with an appropriate color and thickness to display
the light emitted from display area 110 on light source 106 to
a viewer looking at ball 100. The light emitted from display
area 110 may be shown on viewing area 122. Viewing area
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122 may be the area on display layer 120 between the dashed
lines. The dashed lines generally represent the extent of dis-
play layer 120 that can receive light emitted from display area
110. When the emitted light reaches display layer 120, the
emitted light may become viewable by a golfer using ball 100.
In some embodiments, viewing area may be between about
15 mm by about 15 mm and about 35 mm by about 35 mm.

[0033] Display layer 120 may be selected from a variety of
materials. In some embodiments, display layer 120 may be
made of paper, thermoplastic resins such as urethanes or
ionomers, or thermoset resins. Display layer 120 may be a
solid material or may be a mesh. Alternatively, display layer
120 may be a paint applied to outer surface 124 of interme-
diate layer 118. In some embodiments, display layer 120 may
have a thickness between about 0.1 mm and about 2 mm,
more preferably between about 0.1 mm and about 1.7 mm,
and most preferably between about 0.2 mm and about 1.5
mm. In many embodiments, it is desirable that display layer
120 be a continuous surface in orderto provide an appropriate
display region or viewing area 122 in any region of display
layer 120.

[0034] Display layer 120 may desirably be white in color.
In many embodiments, a white display surface may provide a
desirable contrast between the light emitted from light source
106 and the display layer color. Display layer 120 may be
substantially opaque. Display layer 120 may not be com-
pletely opaque, as in such an instance, none of the light being
emitted from light source 106 would be able to be seen by a
viewer. However, if display layer 120 is transparent or sub-
stantially translucent, the light emitted from light source 106
may not be visible on display layer 120. Accordingly, display
layer 120 is sufficiently opaque to permit the light emitted
from light source 106 to be visible.

[0035] It is desirable that display layer 120 be continuous
over its entire surface and surface area. As noted above, light
source 106 has three degrees of rotational freedom. When ball
100 comes to a rest position, any point on display layer 120 of
ball 100 may hold the uppermost position. Accordingly, any
region on display layer 120 may also be the upper region and
any region on display layer 120 may be the display or viewing
region 122. Because any region on display layer 120 could be
viewing region 122, it is desirable that display layer 120 be
continuous and have minimal discontinuities in order to dis-
play the light emitted from light source 106 clearly to a golfer
viewing ball 100 regardless of the final rest orientation of'ball
100.

[0036] Cover layer 126 may surround display layer 120. In
many embodiments, cover layer 126, and in particular, outer
surface 128 of cover layer 126, is configured to be struck by
a golf club. Accordingly, cover layer 126 may include various
dimples, frets or lands, projections, printing, or any other
features that a designer thinks would be desirable in affecting
the flight path of ball 100. Cover layer 126 may be designed
to be scuff resistant. In the FIGS., cover layer 126 is shown in
simplified form without these features, as any set of these
features that a designer believes are desirable can be incor-
porated into the present design. Cover layer 126 is shown as
being a single cover layer. In some embodiments, a designer
may deem it desirable to incorporate a plurality of superposed
layers as cover layer 126. This plurality of layers may be
referred to as cover layer 126.

[0037] Itis desirable for many ofthe layers of ball 100 to be
substantially transparent. In order to allow a golfer to see the
light emitted from light source 106, it is desirable that the
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layers between the golfer and the light source be substantially
transparent except for display layer 120. Accordingly, it is
desirable that capsule 122, liquid 116, bladder 114, interme-
diate layer 118, and cover layer 126 all be substantially trans-
parent. In some embodiments, some materials may be incor-
porated that are translucent, rather than substantially
transparent. The degree of transparency necessary for any one
layer may not be critical, as long as a golfer is able to easily
see the data projected onto data layer 120.

[0038] Turning now to FIG. 2, various modifications may
be made to the embodiment of FIG. 1. These modifications
may be made singly instead of being made together as shown
in FIG. 2. A person having ordinary skill in the art can select
which modifications may be desirable for his or her design. In
the embodiment of FIG. 2, identical words are used for vari-
ous elements. Where identical words are used, the element of
FIG. 2 has the same general properties described in connec-
tion with the identically named element of FIG. 1. Only those
features that are different from the corresponding elements in
FIG. 1 are described.

[0039] In FIG. 2, a somewhat different configuration is
shown of the elements in the central capsule region. In FIG. 2,
calculator 202 is shown as being spherical and placed in the
central region of ball 200 near center 204 of ball 200. In FIG.
2, calculator 202 is not secured to any other structure. Light
source 206 and weight 208 are secured to one another and
may rotate freely and independently around calculator 202.
Light source 206 and weight 208 may be configured to be
attached to one another by one or more arms 209. Weight 208
and light source 206 are configured so that display direction
210 typically is generally upward, away from the direction
generally towards gravity, shown as arrow 207 in FIG. 2. In
this embodiment, light source 206 again has three degrees of
rotational freedom and may rotate to any position when ball
200 reaches a rest position.

[0040] In the embodiment shown in FIG. 2, outer surface
211 of display direction 210 and outer surface 205 of weight
208 are each configured to have an arc shape that separately or
together may define a portion of a sphere. These shapes may
be configured to conform to an inner surface 213 of a cushion
layer that surrounds or encapsulates weight 208, light source
206, and calculator 202. Alternatively or in addition, a sepa-
rate encapsulation layer, such as a sphere or other encapsu-
lating film or envelope may surround and encapsulate calcu-
lator 202, light source 206, and weight 208. Further, if
desired, a lubricant may be used between calculator 202 and
the portions of weight 208, light source 206, and any related
arms 209 that abut calculator 202 to enable the parts to rotate
freely and independently of one another. A lubricant may also
be applied between the elements of light source 206 and
weight 208 that abut inner surface 213 of the cushion layer.
[0041] In the embodiment of FIG. 2, the cushion layer or
shock absorbing layer may include two bladders. A first blad-
der 250 may be filled with a first fluid 254 and a second
bladder 252 may be filled with a second fluid 256. In many
embodiments, first fluid 254 and second fluid 256 may be the
same fluid. First bladder 250 may include a first abutting face
258 and second bladder 252 may include second abutting face
260. First abutting face 258 and second abutting face 260 may
be secured to one another with any desirable attachment
structure or method. In some embodiments, first abutting face
258 and second abutting face 260 may be secured to one
another with an adhesive. In the embodiment of FIG. 2, inner
surface 213 of the cushion layer formed by first bladder 250
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and second bladder 252 may form the capsule that encapsu-
lates calculator 202, light source 206, and weight 208.
[0042] Each of first bladder 250 and second bladder 252
may be hollow hemispheres and each may be filled with a
fluid to create a designated or desired pressure. When the
encapsulated elements are subjected to a force, such as when
ball 200 is struck by a club, the fluids in each bladder may
apply pressure to the encapsulated elements. This pressure
may dampen or cushion the force applied to the encapsulated
elements, thereby protecting them. The use of two hemi-
spherical bladders may be desirable in many embodiments, as
it allows the bladders to be assembled and filled in an unre-
lated step, rather than requiring assembly and filling during
the process of assembling ball 200.

[0043] Intermediate layer 218 may surround the cushion
layer. Cover layer 216 may surround intermediate layer 218.
Display layer 220 may surround cover layer 216. If display
layer 220 is the outermost layer of ball 200, as shown in FIG.
2, it may be desirable in some embodiments to further include
a top coat. A top coat may be a thin layer, such as a thin resin
layer, that is designed to increase the durability of display
layer 220. The top coat may provide additional scuff resis-
tance. If display layer 220 is configured to be the outermost
layer of ball 200, viewing area 222 may be able to be larger in
size than when the display layer is a layer further inward from
the outer surface of ball 200.

[0044] The drawings illustrate layers having a variety of
thicknesses and other thicknesses have been mentioned in
connection with one or more embodiments. These thick-
nesses should not be considered to be the only possible thick-
nesses forthe layers. The desirable thicknesses for the various
layers depends on the materials a designer wishes to use and
the protection or reactivity the designer wishes to provide by
the various layers. A person having ordinary skill in the art
can modify the present embodiments to provide for a ball
having layers of appropriate thicknesses. In addition, the
elements in the central capsule or region have been illustrated
as having various relative sizes and shapes. These sizes and
shapes are merely illustrative and may not represent the sizes
of'elements a designer may select. A person having ordinary
skill in the art can modify the present embodiments to provide
a ball that includes the elements the designer selects.

[0045] FIG. 3 shows a ball 300 that is displaying values for
a plurality of swing characteristics in a display area 322.
These values and these swing characteristics are merely
exemplary and a plurality of other characteristics may be
evaluated instead of those shown.

[0046] The embodiments shown in the present disclosure
have been illustrated such that their display areas on their
display layers are pointed generally directly upward away
from the direction of gravity. The display in a directly upward
direction is not specifically required. As shown in FIG. 3,
almost half a surface area of a ball may be visible to a golfer
looking at a ball. The data may instead be displayed slightly
lower on a ball than directly upwards. If such an orientation of
the display area is desired, the relative position of the weight
and the display direction may be easily modified by a person
having ordinary skill in the art to provide a generally upward
display area, while not being specifically directly upward.
[0047] The embodiment shown in FIG. 3 shows a simulta-
neous display of a plurality of values of a plurality of swing
characteristics. Rather than simultaneously displaying a plu-
rality of values for a plurality of characteristics, the ball may
instead display only one characteristic. In another embodi-
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ment, the ball may display a continuous scroll of values of
various characteristics, either scrolling horizontally or verti-
cally. In another embodiment, the values may flash one after
the other. A person having ordinary skill in the art can easily
configure the display of the light source to display the data in
the manner the designer thinks is appropriate. Alternatively,
the method of display may be configurable by a user.

[0048] In some embodiments, the golfer may be able to
customize many features of a ball. After performing a plural-
ity of actions to reach a selection menu, the golfer may be able
to select from a plurality of choices. For example, the golfer
may be permitted to select the color of the light, the font, the
size of the font, the way the data is displayed (as described
above). The user may also be able to configure various timing
features, such as the length of time the ball remains active
before shutting itself oftf or the length of time it displays a data
regarding a particular swing characteristic. The golfer may
also be able to set whether the ball displays only characteris-
tics of a single swing or an average from a previous number of
swings.

[0049] It may also be desirable to permit a user to reset the
memory. It may be that a golfer would desire to retain data for
aparticular length of play and then to delete the data and start
calculating a different set of data. A golfer may wish to make
such a change if, for example, he or she purchases a new set
of clubs, visits a different course, or simply does not like the
results. The golfer may be permitted to reset these features as
part of the customization program or through a series of
independent manipulations of the ball, such as a pattern of
unusual bounces, shakes, and rotations.

[0050] The microprocessor or nanocomputer incorporated
in the calculator may calculate a variety of swing character-
istics. Examples of swing characteristics for which a value
could be calculated by the calculator include the ball speed,
the spin rate, the launch angle, the flight time, the initial
velocity, the carry distance, the roll distance, and the number
of strokes. These values may be calculated individually for
each shot, and an average or sum over a plurality of strokes
may also be calculated. These swing characteristics are
merely exemplary, and other values for other characteristics
may be calculated and displayed in addition to these specifi-
cally enumerated.

[0051] A golfer may choose to use a plurality of balls like
those disclosed in the same golf round. In some instances, a
golfer may wish to keep track of how far he or she typically
hits a particular club. In such an instance, the golfer may mark
each ball with a different club name and may change his or her
ball on the course when he or she selects a different club to
use. By using the disclosed balls in this manner, he or she may
be able to determine the distance he or she typically hits each
club and may be able to determine whether he or she needs
additional practice on particular clubs, if the results of one or
more clubs are inconsistent with the data from other clubs.

[0052] While various embodiments of the invention have
been described, the description is intended to be exemplary,
rather than limiting and it will be apparent to those of ordinary
skill in the art that many more embodiments and implemen-
tations are possible that are within the scope of the invention.
Accordingly, the invention is not to be restricted except in
light of the attached claims and their equivalents. Also, vari-
ous modifications and changes may be made within the scope
of the attached claims.
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What is claimed is:

1. A golf ball capable of displaying at least one swing
characteristic, comprising:

a calculator capable of calculating a value for at least one

swing characteristic;

a cushion layer surrounding the calculator;

at least one intermediate layer surrounding the cushion

layer;

adisplay positioned relative to the light source in a manner

such that the display is capable of displaying the calcu-
lated value; and

a light source capable of transmitting light to the display

and thereby displaying the calculated value on the dis-
play.

2. The golfball according to claim 1, wherein the calculator
and the light source are attached to one another.

3. The golf ball according to claim 2, wherein the calculator
and the light source are capable of rotating independently of
a rotation of the golf ball.

4. The golf ball according to claim 2, further comprising a
weight attached to the light source.

5. The golf ball according to claim 4, wherein the weight is
capable of orienting the light source in a generally upward
direction.

6. The golf ball according to claim 1, wherein the cushion
layer comprises a liquid.

7. The golf ball according to claim 6, wherein the cushion
layer comprises a liquid having adequate viscosity to suspend
the calculator therein.

8. The golf ball according to claim 1, wherein the cushion
layer comprises a first hemispherical bladder filled with lig-
uid and having a first abutting face and a second hemispheri-
cal bladder filled with liquid and having a second abutting
face, the first abutting face and the second abutting face being
placed in abutting relationship to one another, the first bladder
and the second bladder thereby surrounding the calculator
and the light source.

9. The golf ball according to claim 8, wherein the calcula-
tor, the light source, and a weight are placed in a spherical
capsule.

10. A golf ball incorporating a display device for display-
ing data on a golf'ball layer, comprising:

a light source having three degrees of rotational freedom

positioned in a central region of a golf ball;

a weight attached to the light source for orienting the light

source in a generally upward direction; and
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a continuous display layer configured to display light emit-
ted from the light source when the light source is posi-
tioned in any rotational position.

11. The golf ball according to claim 10, wherein the con-

tinuous display layer is substantially opaque.

12. The golf'ball according to claim 10, further comprising
a calculator capable of calculating a value for a swing char-
acteristic electrically connected to the light source.

13. The golf'ball according to claim 10, further comprising
at least one substantially transparent additional layer sur-
rounding the light source.

14. A device for displaying a value for at least one swing
characteristic on a layer of a ball, comprising:

a calculator, a light source, and a weight attached to one
another and encapsulated in a sphere in a center area of
the ball, the calculator being capable of calculating at
least one swing characteristic;

a cushion layer surrounding the encapsulated sphere, the
cushion layer being designed to permit movement of the
encapsulated sphere independent of movement of the
ball,

at least one intermediate layer surrounding the cushion
layer; and

a display layer encapsulating the intermediate layer, the
light source and the display layer being configured to
permit the light source to display a value for the at least
one swing characteristic at any location on the display
layer.

15. The ball according to claim 14, wherein the display

layer is substantially opaque.

16. The ball according to claim 14, wherein the calculator
comprises a microprocessor and a battery.

17. The ball according to claim 14, wherein the light source
is selected from LED and laser.

18. The ball according to claim 14, wherein the weight, the
calculator, and the light source are attached to one another in
a manner such that the weight is capable of orienting the light
source to project light to display on the display layer in a
generally upward direction.

19. The ball according to claim 14, wherein the display
layer is white.

20. The ball according to claim 14, further comprising a
cover layer surrounding the display layer.
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