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1
THROWING DART

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a divisional application of U.S. patent
application Ser. No. 13/772,005, filed on Feb. 20, 2013, which
claims the benefit of U.S. provisional patent application Ser.
No. 61/601,075, filed on Feb. 21, 2012, all of which are
incorporated by reference as if completely written herein.

TECHNICAL FIELD

The present disclosure relates to the field of sports equip-
ment, and more particularly, to a sports equipment handle that
provides a user with tactile biofeedback.

BACKGROUND OF THE INVENTION

The sports equipment handle is perhaps the most over-
looked and underappreciated piece of sports equipment.
Sports equipment handle technology has changed very little
over the past few decades.

For the most part, the sports equipment handle has not been
considered as a means for game improvement. Rather, the
sports industry has primarily focused on the impact head of a
racquet or paddle, cue tip, materials of construction, aerody-
namics, and projectile advancements as the sole means for
helping improve the sportsman’s game. Many modern rac-
quets, paddles, and bats are designed to be more forgiving
when a sportsman does not hit the ball in the sports equip-
ment’s sweet spot, or makes an errant throw. However, mod-
ern racquets, paddle heads, cue sticks, bat bodies, dart bodies,
and archery/firearm designs do very little to help a sportsman
consistently hit the ball in the sports equipment’s sweet spot
or make consistent accurate shots or throws.

Interestingly, the sports industry has ignored the only
physical connection between the sportsman and the sports
equipment (i.e., the sports equipment handle) as a vehicle for
solving the problem of a sportsman’s game performance. The
presently disclosed sport equipment handle solves the prob-
lem by providing at least one tactile structure that harnesses
the innate attributes and processes of the sportsman’s body.

SUMMARY OF INVENTION

In its most general configuration, the presently disclosed
sport equipment handle advances the state of the art with a
variety of new capabilities and overcomes many of the short-
comings of prior devices in new and novel ways. The pres-
ently disclosed sport equipment handle overcomes the short-
comings and limitations of the prior art in any of a number of
generally effective configurations. The presently disclosed
sport equipment handle demonstrates such capabilities and
overcomes many of the shortcomings of prior methods in new
and novel ways.

The present disclosure relates to a sport equipment handle
that provides a user with tactile biofeedback. The sport equip-
ment handle includes a handle body having an upper portion,
a lower portion, a handle length, a proximal end, a distal end,
and an exterior body surface. The exterior body surface is
defined by a first octant, a second octant, a third octant, a
fourth octant, a fifth octant, a sixth octant, a seventh octant,
and an eighth octant. The sports equipment handle includes at
least a tactile reference indentation or projection that extends
longitudinally along the exterior body surface. The tactile
reference indentation or projection is formed with dimen-
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sions specifically tailored to harness the user’s natural
attributes of sensibility, proprioception, and neuromuscular
memory to enable the user to consistently hit a projectile with
accuracy, throw a projectile with accuracy, or shoot a projec-
tile with accuracy.

BRIEF DESCRIPTION OF THE DRAWINGS

Without limiting the scope of the sports equipment handle
and system as claimed below and referring now to the draw-
ings and figures:

FIG.1 (A) is a front elevation view of an embodiment of a
sports equipment handle on a baseball bat, not to scale;

FIG.1 (B) is a front elevation view of an embodiment of a
sports equipment handle on a baseball bat, not to scale;

FIG. 2 is a cross-sectional view of the embodiment of the
sports equipment handle taken along section line 2-2, not to
scale;

FIG. 3 is a cross-sectional view of an embodiment of a
sports equipment handle taken along section line 3-3, not to
scale;

FIG. 4 is a cross-sectional view of an embodiment of a
sports equipment handle, not to scale;

FIG. 5 is a cross-sectional view of an embodiment of the
sports equipment handle, not to scale;

FIG. 6 is a cross-sectional view of an embodiment of the
sports equipment handle, not to scale;

FIG. 7 is a cross-sectional view of an embodiment of a
sports equipment handle, not to scale;

FIG. 8 is a cross-sectional view of an embodiment of a
sports equipment handle, not to scale;

FIG. 9 is a cross-sectional view of an embodiment of the
sports equipment handle, not to scale;

FIG. 10 is an elevation view of a user’s thumb showing a
dermal imprint, not to scale;

FIG. 11 is a front elevation view of an embodiment of a
sports equipment handle on a baseball bat, not to scale;

FIG. 12 is a front elevation view of an embodiment of a
sports equipment handle on a ping-pong paddle, not to scale;

FIG. 13 is a side elevation view of an embodiment of a
sports equipment handle on a ping-pong paddle, not to scale;

FIG. 14 is a front elevation view of an embodiment of a
sports equipment handle on a badminton racquet, not to scale;

FIG. 15 is a side elevation view of an elevation view of an
embodiment of a sports equipment handle on a badminton
racquet, not to scale;

FIG. 16 is a front elevation view of an embodiment of a
sports equipment handle on a tennis racquet, not to scale;

FIG. 17 is a side elevation view of an embodiment of a
sports equipment handle on a tennis racquet, not to scale;

FIG. 18 is a front elevation view of an embodiment of a
sports equipment handle on a racquet ball racquet, not to
scale;

FIG. 19 is a side elevation view of an embodiment of a
sports equipment handle on a racquet ball racquet, not to
scale;

FIG. 20 is a front elevation view of an embodiment of a
sports equipment handle on a cricket bat, not to scale;

FIG. 21 is a side elevation view of an embodiment of a
sports equipment handle on a cricket bat, not to scale;

FIG. 22 is a front elevation view of an embodiment of a
sports equipment handle on a pool cue, not to scale;

FIG. 23 is a bottom elevation view of a pool cue end cap,
not to scale;

FIG. 24 is a side elevation view of a pool cue end cap, not
to scale;
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FIG. 25 is a front elevation view of a pool cue end cap and
pool cue, not to scale;

FIG. 26 is an elevation view of a pool cue bridge, not to
scale;

FIG. 27 is a front elevation view of an embodiment of a
sports equipment handle on a dart, not to scale;

FIG. 28 is a front elevation view of an embodiment of a
sports equipment handle on a dart, not to scale;

FIG. 29 is an elevation view of an embodiment of a sports
equipment handle on a firearm, not to scale; and

FIG. 30 is an elevation view of an embodiment of a sports
equipment handle on a firearm, not to scale.

These drawings are provided to assist in the understanding
of the exemplary embodiments of the presently disclosed
sports equipment handle as described in more detail below
and should not be construed as unduly limiting the sports
equipment handle and system. In particular, the relative spac-
ing, positioning, sizing and dimensions of the various ele-
ments illustrated in the drawings are not drawn to scale and
may have been exaggerated, reduced or otherwise modified
for the purpose of improved clarity. Those of ordinary skill in
the art will also appreciate that a range of alternative configu-
rations have been omitted simply to improve the clarity and
reduce the number of drawings.

DETAILED DESCRIPTION OF THE INVENTION

A sports equipment handle (100) that provides a user with
tactile biofeedback enables a significant advance in the state
of the art. The preferred embodiments of the device accom-
plish this by new and novel arrangements of elements and
methods that are configured in unique and novel ways and
which demonstrate previously unavailable but preferred and
desirable capabilities. The detailed description set forth
below in connection with the drawings is intended merely as
a description of the presently preferred embodiments of the
sports equipment handle (100), and is not intended to repre-
sent the only form in which the present sports equipment
handle (100) may be constructed or utilized. The description
sets forth the designs, functions, means, and methods of grip-
ping the sports equipment handle (100) in connection with the
illustrated embodiments. It is to be understood, however, that
the same or equivalent functions and features may be accom-
plished by different embodiments that are also intended to be
encompassed within the spirit and scope of the sports equip-
ment handle (100).

FIGS. 1-30 illustrate numerous embodiments of a sports
equipment handle (100) that provides a user with tactile bio-
feedback. The sports equipment handle (100) includes at least
one tactile structure specifically tailored to exploit and har-
ness the innate attributes and processes of the human body to
allow the user to consistently hit, throw, or shoot a projectile
with accuracy.

Referring now to FIG. 1 (A), an embodiment of a sports
equipment handle (100) on a baseball bat is illustrated. As
seen in FIG. 1 (A), the sports equipment handle (100)
includes a handle body (101) having an upper portion (102),
a lower portion (103), a handle length (110), a proximal end
(120), a distal end (130), and an exterior body surface (160).
The upper portion (102) and the lower portion (103) corre-
spond to the portion of the handle body (101) that is above the
midpoint of the handle length (110) and below the midpoint
of'the handle length (110), respectively. Generally, for a right-
handed user using a conventional gripping style, the upper
portion (102) is where a majority of the user’s left hand would
grasp the sports equipment handle (100) and the lower portion

10

15

20

25

30

35

40

45

50

55

60

65

4

(103) is where a majority of the user’s right hand would grasp
the sports equipment handle (100).

As seen in FIG. 2, in this embodiment the handle body
(101) has a substantially circular cross-section throughout the
handle length (110), however the present invention is not
limited to circular handles. The exterior body surface (160) is
defined by a first octant (161), a second octant (162), a third
octant (163), a fourth octant (164), a fifth octant (165), a sixth
octant (166), a seventh octant (167), and an eighth octant
(168). The octants (161, 162, 163, 164, 165, 166, 167, 168)
are defined by the intersection of four imaginary vertical
planes (20, 30, 40, 50), with each vertical plane (20, 30, 40,
50) spaced 45 degrees from the adjacent vertical planes (20,
30, 40, 50), as seen well in FIG. 2. Preferably, the four imagi-
nary vertical planes (20, 30, 40, 50) intersect at the geometric
center of the proximal end (120), i.e., the butt end, of the
sports equipment handle (100); however the planes may be
positioned to pass the a cross-sectional centroid of the handle.
The four imaginary vertical planes (20, 30, 40, 50) may be
rotated about the geometric center of the proximal end (120)
to define a position of the octants (161, 162, 163, 164, 165,
166, 167, 168). Moreover, the sports equipment handle (100)
may include visual indicia, such as painted lines, on the
exterior body surface (160) that visually delineates the
octants (161, 162, 163, 164, 165, 166, 167, 168). The tactile
reference indentations (200) illustrated in FIGS. 2, 4, 6, and 8
have flat sidewalls and a flat bottom, but this is not necessary.
The tactile reference indentations may have a “V” shaped
cross-section or even a curved bottom cross-section, itis more
important that the surface edges of the tactile reference inden-
tations (200) have very small, or no, radius of curvature so
that the edges are very distinct. In one embodiment, radius of
curvature from the indentation (200) sidewall to the adjacent
handle, or grip, surface is 0.35 millimeters or less. Such a
dimension for the radius of curvature accommodates two-
point discrimination by making the edge relatively fine and
thus capable of distinction by feel. In another embodiment
this radius of curvature is zero, meaning that the indentation
and the adjacent handle, or grip, meet at a distinct line. In an
even further embodiment, and as illustrated in FIG. 2, the
indentation (200) sidewalls meet the adjacent handle, or grip,
surface at substantially a 90 degree angle.

As seen in the embodiment of FIG. 1 (A), the sports equip-
ment handle (100) includes at least a tactile reference inden-
tation (200a) extending longitudinally along the exterior
body surface (160). The tactile reference indentation (200q)
has a tactile reference indentation length (210a), a tactile
reference indentation width (220a), and a tactile reference
indentation depth (230q), as seen in FIGS. 1 (A) and 2. The
tactile reference indentation (200q) is confined to a first tac-
tile octant selected from the group consisting of the first
octant (161), the second octant (162), the third octant (163),
the fourth octant (164), the fifth octant (165), the sixth octant
(166), the seventh octant (167), and the eighth octant (168). In
the embodiment of FIG. 2 the first tactile octant is the second
octant (162) and the tactile reference indentation (200q) is
confined to the second octant (162). However, the first tactile
octant may be the first octant (161), the third octant (163), the
fourth octant (164), the fifth octant (165), the sixth octant
(166), the seventh octant (167), or the eighth octant (168).

In this particular embodiment, there is only the tactile
reference indentation (200q) in the first tactile octant. It
should be noted that while this particular embodiment
includes “only” the tactile reference indentation (200a) in the
first tactile octant, this does not mean that the exterior body
surface (160) cannot have additional surface patterns, texture
changes, or other similar features. When the term “only” is
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used in connection with describing a tactile reference inden-
tation (200a) in certain tactile octants (i.e., “there is only the
tactile reference indentation (200q) in the first octant™), it
means that the tactile octants do not contain any additional
palpable indicia adjacent to the tactile reference indentation
(200qa). The term palpable indicia, as used throughout this
specification, means a structure having a depth or height of at
least 0.4 millimeters, a width of at least 1.0 millimeters, and a
length of at least 25 millimeters.

In another embodiment of the sports equipment handle
(100), the sports equipment handle (100) may include atactile
reference projection (300a) extending longitudinally along
the exterior body surface (160), as seen in FIGS. 1 (B) and 3.
The tactile reference projection (300a) has a tactile reference
projection length (310a), tactile reference projection width
(3204a), and a tactile reference projection height (330q), as
seen in FIG. 3. The tactile reference projection (300q) is
confined to a first tactile octant selected from the group con-
sisting of the first octant (161), the second octant (162), the
third octant (163), the fourth octant (164), the fifth octant
(165), the sixth octant (166), the seventh octant (167), and the
eighth octant (168). As seen in FIG. 3, in this embodiment the
first tactile octant is the second octant (162) and the tactile
reference projection (300q) is confined to the second octant
(162). However, the first tactile octant may also be the first
octant (161), the third octant (163), the fourth octant (164),
the fifth octant (165), the sixth octant (166), the seventh octant
(167), or the eighth octant (168). The tactile reference pro-
jections (300) illustrated in FIGS. 3, 5, 7, and 9 have flat
sidewalls and a flat top, but this is not necessary. The tactile
reference projections may have virtually any cross-sectional
shape provided that the outermost surface has two relatively
well defined longitudinal edges. In other words, while the
intersection of the sidewall surfaces to the adjacent handle, or
grip, may be smooth and nondistinct, it is more important that
the edges along the outermost surface of the tactile reference
projections (300) have very small, or no, radius of curvature
so that the edges are very distinct. In one embodiment, radius
of curvature from the projection (300) sidewall to the outer-
most surface of the projection (300) is 0.35 millimeters or
less. Such a dimension for the radius of curvature accommo-
dates two-point discrimination by making the edge relatively
fine and thus capable of distinction by feel. In another
embodiment this radius of curvature is zero, meaning that the
projection and the adjacent projection sidewall meet at a
distinct line. In an even further embodiment, and as illustrated
in FIG. 3, the projection (300) sidewalls meet the adjacent
outermost surface at substantially a 90 degree angle.

In this particular embodiment, as seen in FIG. 3, there is
only the tactile reference projection (300a) in the first tactile
octant. It should be noted that while this particular embodi-
ment includes “only” the tactile reference projection (300q)
in the first tactile octant, this does not mean that the exterior
body surface (160) cannot have additional surface patterns,
texture changes, or other similar features. When the term
“only” is used in connection with describing a tactile refer-
ence projection (300a) in certain tactile octants (i.e., “there is
only the tactile reference projection (300a) in the first
octant™), it means that the tactile octants do not contain any
additional palpable indicia adjacent the tactile reference pro-
jection (3004).

The tactile reference indentation width (220a) and the tac-
tile reference projection width (320q) are at least 2.0 milli-
meters and no greater than 5.0 millimeters, and the tactile
reference indentation depth (230a) and tactile reference pro-
jection height (330q) are at least 0.5 millimeters. These spe-
cific dimensions are important because they exploit several of
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the user’s normal human body attributes to enable the user to
consistently grip a sports equipment handle (100) and recog-
nize the position of the handle in space, thereby improving a
user’s ability to hit, or throw, a projectile with accuracy. The
sports equipment handle (100) enhances users perception and
awareness of the “spatial” relationship of the instrument
attached to the handle (100) allowing for improved perfor-
mance. These attributes include sensibility, proprioception,
and neuromuscular memory.

Sensibility is the body’s ability to determine fine objects by
feel. This ability is measured by what is known as two-point
discrimination. Two-point discrimination is defined as the
ability to discern that two nearby objects touching the skin are
truly two distinct points, not one. The test for two-point
discrimination is usually performed utilizing two sharp
points. Typically, a person has the most sensibility on their
finger pads and lips. A normal measurement for two-point
discrimination on the finger pads is a width of 2.0 millimeters
to 5.0 millimeters, while other body parts, such as the back,
have much larger measurements due to less nerve endings.
When the two points are closer together than the range of
two-point discrimination a person cannot tell whether they
are being contacted by one point or two points.

Proprioception is the unconscious perception of movement
and spatial orientation arising from stimuli within the body
itself. For humans, these stimuli are detected by nerves within
the body, such as in joints, tendons, and muscles. A practical
example of proprioception is the ability to close one’s eyes
and touch the index fingers of both hands together without
looking. As a result of proprioception, the human body has the
ability to know exactly where it is in space. The human body
also has the ability to remember and repeat past movements,
which are referred to as neuromuscular memory. As sensa-
tions are recorded by the body and movements are repeated
over time, the body develops an ability to repeat movements
without conscious effort.

A user’s connection to a piece of sports equipment is estab-
lished by what they perceive through the handle. The pres-
ently disclosed sports equipment handle (100) harnesses a
user’s sensibility by providing at least a tactile reference
indentation (200a) or tactile reference projection (300a)
extending longitudinally along the exterior body surface
(160) of the sports equipment handle (100) to create an inti-
mate connection between at least one of the user’s hands and
the sports equipment handle (100). As previously mentioned,
the tactile reference indentation width (2204a) and the tactile
reference projection width (320q) is at least 2.0 millimeters
and no greater than 5.0 millimeters, which, importantly, cor-
responds to the normal range for two-point discrimination on
the finger pads, thumb, and/or palm to provide the user with
tactile biofeedback. Moreover, most humans do not have the
ability to perceive a structure having a depth of less than 0.5
millimeters and a width of less than 2.0 millimeters with the
finger pads, thumb, and/or palm. As aresult, providing at least
atactile reference indentation (200a) or tactile reference pro-
jection (300q) extending longitudinally along the exterior
body surface (160) with a tactile reference indentation width
(220q) or tactile reference projection width (320qa) of at least
2.0 millimeters and no greater than 5.0 millimeters and a
tactile reference indentation depth (230a) or tactile reference
projection height (330a) of at least 0.5 millimeters, which
provides the highest level of sensibility, allows the finger
pads, thumb, and/or palm to function as high level neurologi-
cal information collectors. The finger pads, thumb, and/or
palm, as high level neurological information collectors, are
able to recognize the location and orientation of the tactile
reference indentation (200q) or the tactile reference projec-
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tion (300a), which is in the same spatial relationship as the
sports equipment handle. In sports in which the players typi-
cally wear gloves the tactile reference indentation depth
(230q) or tactile reference projection height (330a) may be
increased to overcome the loss of sensitivity as a result of the
glove layer. In one embodiment directed to gloved sports the
tactile reference indentation depth (230a) or tactile reference
projection height (330a) is at least 1.0 millimeter, and more
preferably at least 2.0 millimeters.

Due to the intimate connection and the high level of sen-
sibility provided by the specifically tailored tactile reference
indentation (200a) or the tactile reference projection (300a)
of the sports equipment handle (100), the sports equipment
becomes like an extension of the user’s body. At this point, the
user’s natural ability of proprioception is engaged, which
allows the user to unconsciously perceive and spontaneously
direct the sports equipment’s movement in space due to the
high level of sensibility provided by tactile reference inden-
tation (200a) or the tactile reference projection (300q)
extending longitudinally along the exterior body surface
(160) of the sports equipment handle (100). As a result, the
user will know where the sports equipment is in space and can
make conscious, or even unconscious, adjustments to ensure
that the projectile is consistently hit, or thrown, with accuracy.

Additionally, the sports equipment handle (100) builds
upon the beneficial attributes provided by the high level of
sensibility and proprioception by utilizing the user’s natural
capacity for neuromuscular memory. When a user grasps the
sports equipment handle (100) and makes a swing, throw, or
aligns to take a shot, the user obtains neuromuscular memory
from the sensations recorded in the hands via the tactile
reference indentation (200q) or the tactile reference projec-
tion (3004), in addition to registering the entire body’s spatial
relationships through proprioception. This information is
stored and fed back through the body to the hands so the
various muscles and joints are able to repeat the recorded
performance to be transferred to the sports equipment via the
sports equipment handle (100). As a result, the sports equip-
ment handle (100) allows the user to build neuromuscular
memory to consistently strike, throw, or shoot a projectile
with increased accuracy. The tactile reference indentation
(200a) or the tactile reference projection (300a) provide
heightened neurosensory input to facilitate proprioception
and muscle memory.

The sports equipment handle (100) on a piece of sports
equipment may be custom tailored to the end users specifica-
tions such that the tactile reference indentation (2004) or the
tactile reference projection (300q) coincides with a pre-se-
lected, user preferred, hand and finger placement on the
sports equipment handle (100). As such, the tactile reference
indentation (200a) or the tactile reference projection (300a)
additionally performs a “reminder” function. For example,
the user will be able to feel the tactile reference indentation
(200q) or the tactile reference projection (300a) and know
whether they are grasping the sports equipment handle (100)
with their preferred hand and finger placement. By knowing
that the tactile reference indentation (200a) or the tactile
reference projection (300a) coincides with the preferred hand
and finger placement and being able to tactilely perceive
tactile reference indentation (200q) or the tactile reference
projection (300a), the user will have a higher level of psycho-
motor confidence, which results in hitting, throwing, or
shooting a projectile with better accuracy. In fact, when the
user grasps the sports equipment handle (100), the skin of
their fingers, thumb, and/or palm will minimally sink into the
tactile reference indentation (200a). As seen in FIG. 10, a
dermal imprint (15) is formed when grasping the sports
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equipment handle (100). The dermal imprint (15) provides a
very subtle and precise psychomotor alignment “read” for the
user at the microdermal neurosensory level, which ultimately
leads to better movement of the sports equipment.

Inone embodiment, the tactile reference indentation length
(210aq) is at least 50 percent of the handle length (110). Hav-
ing a tactile reference indentation (200q) that extends along at
least 50 percent of the handle length (110) accommodates the
numerous styles of hand positioning and gripping used to
grasp a piece of sports equipment. Such a tactile reference
indentation length (210a) maximizes the opportunity for the
user’s hands and fingers to come into contact with the tactile
reference indentation (200a) to receive maximum psychomo-
tor tactile biofeedback.

With reference now to FIG. 4, still another cross sectional
embodiment of the sports equipment handle (100) is shown.
In this particular embodiment, the sports equipment handle
(100) further includes a second tactile reference indentation
(2005) extending longitudinally along the exterior body sur-
face (160). As seen in FIG. 4, the second tactile reference
indentation (2005) is confined to a second tactile octant
selected from the group consisting of the first octant (161), the
second octant (162), the third octant (163), the fourth octant
(164), the fifth octant (165), the sixth octant (166), the seventh
octant (167), and the eighth octant (168) that does not include
the tactile reference indentation (200a). The second tactile
reference indentation (2005) has a second tactile reference
indentation length (2105), a second tactile reference indenta-
tion width (2205) of at least 2.0 millimeters and no greater
than 5.0 millimeters, and a second tactile reference indenta-
tion depth (2306) of at least 0.5 millimeters. In this embodi-
ment, there is a first tactile reference indentation (200q)
within the first tactile octant, and a second tactile reference
indentation (20056) within the second tactile octant. Although
FIG. 4 shows the tactile reference indentation (200q) in the
second octant (162) and second tactile reference indentation
(2005) in the sixth octant (166), the second tactile reference
indentation (2005) may also be located in the first octant
(161), the third octant (163), the fourth octant (164), the fifth
octant (165), the seventh octant (167), or the eighth octant
(168) with respect to the positioning of the tactile reference
indentation (200a) and how the octants (161, 162, 163, 164,
165, 166, 167, 168) are defined in FIG. 4. Generally, the
second tactile reference indentation (2005) should be spaced
from the tactile reference indentation (200a) by at least a 10
degree angle, as measured from the point of intersection
between the four imaginary vertical planes (20, 30, 40, 50),
which point of intersection would typically be the geometric
center of the proximal end (120), i.e., the butt end, of the
sports equipment handle (100) from a top plan view. Such
spacing ensures that first and second tactile reference inden-
tations (200a, 2005) are not so close together that a user
would not be able to discern by tactile perception the two
distinct tactile reference indentations (200a, 2005).

By providing a second tactile reference indentation (2005),
there is an increased opportunity for the user’s hand(s), and
associated finger pads, thumb, and/or palm, to come into
contact with the tactile reference indentations (200a, 2005) in
order to receive additional tactile biofeedback. As a result, the
second tactile reference indentation (20056) provides even
more information that is available for processing by the user’s
natural attributes of sensibility, proprioception, and neuro-
muscular memory to enable the user to consistently hit, throw,
or shoot a projectile with accuracy.

The sports equipment handle (100) on a piece of sports
equipment may be custom tailored to the end users specifica-
tions such that the tactile reference indentation (2004) and the
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second tactile reference indentation (2005) coincide with a
pre-selected, user preferred, hand and finger placement on the
sports equipment handle (100). As such, the first and second
tactile reference indentations (200a, 2005) additionally per-
form a “reminder” function. For example, the user will be
able to feel the first and/or second tactile reference indenta-
tions (200a, 2005) and know whether they are grasping the
sports equipment handle (100) with their preferred hand and
finger placement. By knowing that the first and/or second
tactile reference indentations (200a, 2005) coincide with the
preferred hand and finger placement and being able to tac-
tilely perceive the first and second tactile reference indenta-
tion (2004, 2005), the user will have a higher level of psycho-
motor confidence, which results in a better sports equipment
control.

FIGS. 6 and 8 are cross-sectional views illustrating
embodiments having multiple tactile reference indentations
including at least two tactile reference indentations in non-
adjacent octants and at least two non-adjacent octants having
no palpable indicia. It should be noted that the embodiments
shown in FIGS. 6 and 8 do not reflect all the possible combi-
nations of arrangements at least two tactile reference inden-
tations in non-adjacent octants and at least two non-adjacent
octants having no palpable indicia but rather merely a few
illustrative embodiments. Again, these embodiments ensure
sufficient spacing of the tactile reference indentations (2004,
2005) to avoid providing competing tactile information that
could be misinterpreted by the user’s natural body processes
of sensibility, proprioception, and neuromuscular memory.

With reference now to FIG. 5, still another cross sectional
embodiment of the sports equipment handle (100) is shown.
In this particular embodiment, the sports equipment handle
(100) further includes a second tactile reference projection
(3005) extending longitudinally along the exterior body sur-
face (160). As seen in FIG. 5, the second tactile reference
projection (30056) is confined to a second tactile octant
selected from the group consisting of the first octant (161), the
second octant (162), the third octant (163), the fourth octant
(164), the fifth octant (165), the sixth octant (166), the seventh
octant (167), and the eighth octant (168) that does not include
the tactile reference projection (300a). The second tactile
reference projection (3006) has a second tactile reference
indentation length (3105), a second tactile reference projec-
tion width (3205) of at least 2.0 millimeters and no greater
than 5.0 millimeters, and a tactile reference projection depth
(3305) of at least 0.5 millimeters. In this embodiment, there is
a first tactile reference projection (300a) within the first tac-
tile octant, and a second tactile reference projection (3005)
within the second tactile octant. Although FIG. 5 shows the
tactile reference projection (300q) in the second octant (162)
and second tactile reference projection (3005) in the sixth
octant (166), the second tactile reference projection (30056)
may also be located in the first octant (161), the third octant
(163), the fourth octant (164), the fitth octant (165), the sev-
enth octant (167), or the eighth octant (168) with respect to the
positioning of the tactile reference indentation (200a) and
how the octants (161, 162, 163, 164, 165, 166, 167, 168) are
defined in FIG. 5. Generally, the second tactile reference
projection (3005) should be spaced from the tactile reference
projection (300q) by at least a 10 degree angle, as measured
from the point of intersection between the four imaginary
vertical planes (20, 30, 40, 50), which point of intersection
would typically be the geometric center of the proximal end
(120), i.e., the butt end, of the sports equipment handle (100)
from a top plan view. Such spacing ensures that first and
second tactile reference projection (300a, 3005) are not so
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close together that a user would not be able to discern by
tactile perception the two distinct tactile reference projection
(3004, 3005).

By providing a second tactile reference projection (3005),
there is an increased opportunity for both of the user’s hands,
and associated finger pads, thumb, and/or palm, to come into
contact with the tactile reference projections (300a, 30056) in
order to receive additional tactile biofeedback. As a result, the
second tactile reference projection (3005) provides even
more information that is available for processing by the user’s
natural attributes of sensibility, proprioception, and neuro-
muscular memory to enable the user to consistently hit, throw,
or shoot a projectile with accuracy.

FIGS. 7 and 9 shows are cross-sectional views illustrating
embodiments having multiple tactile reference indentations
including at least two tactile reference projections in non-
adjacent octants and at least two non-adjacent octants having
no palpable indicia. It should be noted that the embodiments
shown in FIGS. 7 and 9 do not reflect all the possible combi-
nations of arrangements at least two tactile reference projec-
tions in non-adjacent octants and at least two non-adjacent
octants having no palpable indicia but rather two illustrative
embodiments. Again, these embodiments ensure sufficient
spacing of the tactile reference projections (300a, 3005) to
avoid providing competing tactile information that could be
misinterpreted by the user’s natural body processes of sensi-
bility, proprioception, and neuromuscular memory.

The sports equipment handle (100) on a piece of sports
equipment may be custom tailored to the end users specifica-
tions such that the tactile reference projection (300a) and the
second tactile reference projection (30056) coincide with a
pre-selected, user preferred, hand and finger placement on the
sports equipment handle (100). As such, the first and/or sec-
ond tactile reference projections (300a, 3005) additionally
perform a “reminder” function. For example, the user will be
able to feel the first and/or second tactile reference projec-
tions (300a, 3005) and know whether they are grasping the
sports equipment handle (100) with their preferred hand and
finger placement. By knowing that the first and/or second
tactile reference projections (300a, 3005) coincide with the
preferred hand and finger placement and being able to tac-
tilely perceive the first and/or second tactile reference projec-
tions (300a, 3005), the user will have a higher level of psy-
chomotor confidence, which results in a better sports
equipment control.

Referring now to FIG. 11, an additional embodiment of the
sports equipment handle (100) having a tactile reference
indentation (200q) and a second tactile reference indentation
(2005) is shown. In this particular embodiment, the tactile
reference indentation (200a) is confined to the upper portion
(102) of the sports equipment handle (100) and the second
tactile reference indentation (2005) is confined to the lower
portion (103) of the sports equipment handle (100). Although
not specifically shown in FIG. 11, it should be noted that the
tactile reference indentation (200a) and the second tactile
reference indentation (2005) are confined to separate octants.
This particular embodiment strategically positions the tactile
reference indentation (200a) and the second tactile reference
indentation (2005) so that the left thumb of a right-handed
user contacts the tactile reference indentation (200a) and the
user’s right thumb contacts the second tactile reference
indentation (2005). Thus, the user will be able to sense the
first and/or second tactile reference indentations (200a,
2005), which harnesses their natural attributes of sensibility,
proprioception, and neuromuscular memory to enable the
user to consistently hit a projectile with accuracy. Of course,
an embodiment suited for a left-handed person using a con-
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ventional handle is also contemplated. In the left-handed
version of the sports equipment handle (100), the tactile ref-
erence indentation (200a) would be confined to the lower
portion (103) and the second tactile reference indentation
(2005) would be confined to the upper portion (102) such that
that the left thumb of a left-handed user contacts the tactile
reference indentation (200a) and/or the user’s right thumb
contacts the second tactile reference indentation (2005).

In another embodiment of the sports equipment handle
(100) having a tactile reference projection (300a) and a sec-
ond tactile reference projection (3005), the tactile reference
projection (3004) is confined to the upper portion (102) of the
sports equipment handle (100) and the second tactile refer-
ence projection (3005) is confined to the lower portion (103)
of'the sports equipment handle (100). In this embodiment, the
tactile reference projection (300a) and the second tactile ref-
erence projection (3005) are confined to separate octants.
This particular embodiment strategically positions the tactile
reference projection (300a) and/or the second tactile refer-
ence projection (3005) so that the left thumb of a right-handed
user contacts the tactile reference projection (300a) and/or
the user’s right thumb contacts the second tactile reference
projection (3005). Thus, the user will be able to sense the first
and/or second tactile reference projections (300a, 3005),
which harnesses their natural attributes of sensibility, prop-
rioception, and neuromuscular memory to enable the user to
consistently hit, throw, or shoot a projectile with accuracy. Of
course, an embodiment suited for a left-handed person using
a conventional handle is also contemplated. In the left-handed
version of the sports equipment handle (100), the tactile ref-
erence projection (300a) would be confined to the lower
portion (103) and the second tactile reference projection
(3005) would be confined to the upper portion (102) such that
that the left thumb of a left-handed user contacts the tactile
reference projection (300a) and/or the user’s right thumb
contacts the second tactile reference projection (3005).

Referring now to FIG. 12, an embodiment of a sports
equipment handle (100) on a ping pong paddle is illustrated.
As seen in FIG. 12, the sports equipment handle (100)
includes a handle body (101) having a handle length (110), a
proximal end (120), a distal end (130), and an exterior body
surface (160). FIG. 12 includes a reference to section line 2-2
and the associated cross-section illustrated in FIG. 2. While
the cross-sectional shape of FIG. 2 is circular, one skilled in
the art will appreciate that the principles described herein
apply equally to non-circular configurations such as the com-
monly elliptical shape of a ping pong paddle handle. Thus,
reference to FIGS. 2-9 are not limited to circular handle
embodiments illustrated and are referenced herein merely for
illustration of the placement of the tactile reference indenta-
tion (200) or projection (300) with respect to the various
octants of a handle. The principles apply regardless of the
exterior cross-sectional shape of the handle and therefore the
discussion above with respect to FIGS. 2-9 will not be
repeated here but merely referenced as applying to all the
embodiments disclosed herein.

Referring now to FIG. 13, an embodiment of a sports
equipment handle (100) on a ping pong paddle is illustrated.
In this embodiment the sports equipment handle (100)
includes a handle body (101) having a handle length (110), a
proximal end (120), a distal end (130), and an exterior body
surface (160). Just as the baseball bat embodiment may incor-
porate at least one tactile reference indentation (200), projec-
tion (300), or combination of the both, so to may all the
embodiments disclosed herein, including the ping pong
paddle embodiment currently discussed. Worth emphasizing
one last time, FIG. 13 includes a reference to section line 3-3
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and the associated cross-section illustrated in FIG. 3. While
the cross-sectional shape of FIG. 3 is circular, one skilled in
the art will appreciate that the principles described herein
apply equally to non-circular configurations such as the com-
monly elliptical shape of a ping pong paddle handle. Thus,
reference to FIGS. 2-9 are not limited to circular handle
embodiments illustrated and are referenced herein merely for
illustration of the placement of the tactile reference indenta-
tion (200) or projection (300) with respect to the various
octants of a handle. The principles apply regardless of the
exterior cross-sectional shape of the handle and therefore the
discussion above with respect to FIGS. 2-9 will not be
repeated here but merely referenced as applying to all the
embodiments disclosed herein.

Additionally, table tennis players use a wide variety of grip
styles when holding a ping pong paddle, including the shake-
hand grip, the penhold grip, and the Seemiller grip. Many grip
styles incorporate a portion of the user’s gripping hand wrap-
ping around the proximal end (120) of the handle (100) and a
portion of the paddle surface itself. Thus, a further embodi-
ment may incorporate a tactile reference projection (300)
along an edge of the paddle surface, as seen in FIG. 12.
Likewise, another embodiment may incorporate a tactile ref-
erence indentation (200) along an edge of the paddle surface,
as seen in FIG. 13. In each of these embodiments the lineal
length of the tactile reference projection (300) or indentation
(200)is at least 0.5 inches long, but may extend several inches
to accommodate a wide variety of gripping styles. In these
embodiments the paddle edge tactile reference indentation
(200) and/or projection (300) may be in addition to, or in lieu
of, tactile reference features on the handle itself. Such paddle
edge embodiments provide the user with additional biofeed-
back regarding the plane of the paddle surface via contact
with the thumb, the index finger, and/or the area between the
thumb and index finger, often referred to as the thenar space
and/or webbing. The previously disclosed size of the tactile
reference indentation (200) and projection (300) allow the
user to spontaneously sense the orientation of the paddle
surface.

Referring now to FIG. 14, an embodiment of a sports
equipment handle (100) on a badminton racquet is illustrated.
As seen in FIG. 14, the sports equipment handle (100)
includes a handle body (101) having a handle length (110), a
proximal end (120), a distal end (130), and an exterior body
surface (160). FIG. 14 includes a reference to section line 2-2
and the associated cross-section illustrated in FIG. 2. While
the cross-sectional shape of FIG. 2 is circular, one skilled in
the art will appreciate that the principles described herein
apply equally to non-circular configurations such as the com-
monly multi-sided rectangular shape of a badminton racquet
handle. Thus, reference to FIGS. 2-9 are not limited to circu-
lar handle embodiments illustrated and are referenced herein
merely for illustration of the placement of the tactile reference
indentation (200) or projection (300) with respect to the vari-
ous octants of a handle. The principles apply regardless of the
exterior cross-sectional shape of the handle and therefore the
discussion above with respect to FIGS. 2-9 will not be
repeated here but merely referenced as applying to all the
embodiments disclosed herein.

Referring now to FIG. 13, an embodiment of a sports
equipment handle (100) on a badminton racquet is illustrated.
In this embodiment the sports equipment handle (100)
includes a handle body (101) having a handle length (110), a
proximal end (120), a distal end (130), and an exterior body
surface (160). Just as the baseball bat embodiment and ping
pong paddle embodiment may incorporate at least one tactile
reference indentation (200), projection (300), or combination
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of the both, so to may all the embodiments disclosed herein,
including the badminton racquet embodiment currently dis-
cussed. Worth emphasizing one last time, FIG. 13 includes a
reference to section line 3-3 and the associated cross-section
illustrated in FIG. 3. While the cross-sectional shape of FIG.
3 is circular, one skilled in the art will appreciate that the
principles described herein apply equally to non-circular con-
figurations such as the commonly multi-sided rectangular
shape of a badminton racquet handle. Thus, reference to
FIGS. 2-9 are not limited to circular handle embodiments
illustrated and are referenced herein merely for illustration of
the placement of the tactile reference indentation (200) or
projection (300) with respect to the various octants of a
handle. The principles apply regardless of the exterior cross-
sectional shape of the handle and therefore the discussion
above with respect to FIGS. 2-9 will not be repeated here but
merely referenced as applying to all the embodiments dis-
closed herein.

Referring now to FIG. 16, an embodiment of a sports
equipment handle (100) on a tennis racquet is illustrated. As
seen in FIG. 16, the sports equipment handle (100) includes a
handle body (101) having a handle length (110), a proximal
end (120), a distal end (130), and an exterior body surface
(160). FIG. 16 includes a reference to section line 2-2 and the
associated cross-section illustrated in FIG. 2. While the cross-
sectional shape of FIG. 2 is circular, one skilled in the art will
appreciate that the principles described herein apply equally
to non-circular configurations such as the commonly multi-
sided rectangular shape of a tennis racquet handle. Thus,
reference to FIGS. 2-9 are not limited to circular handle
embodiments illustrated and are referenced herein merely for
illustration of the placement of the tactile reference indenta-
tion (200) or projection (300) with respect to the various
octants of a handle. The principles apply regardless of the
exterior cross-sectional shape of the handle and therefore the
discussion above with respect to FIGS. 2-9 will not be
repeated here but merely referenced as applying to all the
embodiments disclosed herein.

Referring now to FIG. 17, an embodiment of a sports
equipment handle (100) on a tennis racquet is illustrated. In
this embodiment the sports equipment handle (100) includes
ahandle body (101) having a handle length (110), a proximal
end (120), a distal end (130), and an exterior body surface
(160). Just as the baseball bat embodiment, ping pong paddle
embodiment, and badminton racquet embodiment may incor-
porate at least one tactile reference indentation (200), projec-
tion (300), or combination of the both, so to may all the
embodiments disclosed herein, including the tennis racquet
embodiment currently discussed. Worth emphasizing again,
FIG. 17 includes a reference to section line 3-3 and the asso-
ciated cross-section illustrated in FIG. 3. While the cross-
sectional shape of FIG. 3 is circular, one skilled in the art will
appreciate that the principles described herein apply equally
to non-circular configurations such as the commonly multi-
sided rectangular shape of a tennis racquet handle. Thus,
reference to FIGS. 2-9 are not limited to circular handle
embodiments illustrated and are referenced herein merely for
illustration of the placement of the tactile reference indenta-
tion (200) or projection (300) with respect to the various
octants of a handle. The principles apply regardless of the
exterior cross-sectional shape of the handle and therefore the
discussion above with respect to FIGS. 2-9 will not be
repeated here but merely referenced as applying to all the
embodiments disclosed herein.

Referring now to FIG. 18, an embodiment of a sports
equipment handle (100) on aracquetball racquet is illustrated.
As seen in FIG. 18, the sports equipment handle (100)

30

40

45

14

includes a handle body (101) having a handle length (110), a
proximal end (120), a distal end (130), and an exterior body
surface (160). FIG. 18 includes a reference to section line 2-2
and the associated cross-section illustrated in FIG. 2. While
the cross-sectional shape of FIG. 2 is circular, one skilled in
the art will appreciate that the principles described herein
apply equally to non-circular configurations such as the com-
monly multi-sided rectangular shape of a racquetball racquet
handle. Thus, reference to FIGS. 2-9 are not limited to circu-
lar handle embodiments illustrated and are referenced herein
merely for illustration of the placement of the tactile reference
indentation (200) or projection (300) with respect to the vari-
ous octants of a handle. The principles apply regardless of the
exterior cross-sectional shape of the handle and therefore the
discussion above with respect to FIGS. 2-9 will not be
repeated here but merely referenced as applying to all the
embodiments disclosed herein.

Referring now to FIG. 19, an embodiment of a sports
equipment handle (100) on aracquetball racquet is illustrated.
In this embodiment the sports equipment handle (100)
includes a handle body (101) having a handle length (110), a
proximal end (120), a distal end (130), and an exterior body
surface (160). Just as the baseball bat embodiment, ping pong
paddle embodiment, badminton racquet embodiment, and
tennis racquet embodiment may incorporate at least one tac-
tile reference indentation (200), projection (300), or combi-
nation of the both, so to may all the embodiments disclosed
herein, including the racquetball racquet embodiment cur-
rently discussed. Worth emphasizing again, FIG. 19 includes
areference to sectionline 3-3 and the associated cross-section
illustrated in FIG. 3. While the cross-sectional shape of FIG.
3 is circular, one skilled in the art will appreciate that the
principles described herein apply equally to non-circular con-
figurations such as the commonly multi-sided rectangular
shape of a racquetball racquet handle. Thus, reference to
FIGS. 2-9 are not limited to circular handle embodiments
illustrated and are referenced herein merely for illustration of
the placement of the tactile reference indentation (200) or
projection (300) with respect to the various octants of a
handle. The principles apply regardless of the exterior cross-
sectional shape of the handle and therefore the discussion
above with respect to FIGS. 2-9 will not be repeated here but
merely referenced as applying to all the embodiments dis-
closed herein.

Referring now to FIG. 20, an embodiment of a sports
equipment handle (100) on a cricket bat is illustrated. As seen
in FIG. 20, the sports equipment handle (100) includes a
handle body (101) having a handle length (110), a proximal
end (120), a distal end (130), and an exterior body surface
(160). FIG. 20 includes a reference to section line 2-2 and the
associated cross-section illustrated in FIG. 2. While the cross-
sectional shape of FIG. 2 is circular, one skilled in the art will
appreciate that the principles described herein apply equally
to non-circular configurations such as the commonly ellipti-
cal shape of a cricket bat handle. Thus, reference to FIGS. 2-9
are not limited to circular handle embodiments illustrated and
are referenced herein merely for illustration of the placement
of the tactile reference indentation (200) or projection (300)
with respect to the various octants of a handle. The principles
apply regardless of the exterior cross-sectional shape of the
handle and therefore the discussion above with respect to
FIGS. 2-9 will not be repeated here but merely referenced as
applying to all the embodiments disclosed herein.

Referring now to FIG. 21, an embodiment of a sports
equipment handle (100) on a cricket bat is illustrated. In this
embodiment the sports equipment handle (100) includes a
handle body (101) having a handle length (110), a proximal



US 9,011,279 B2

15

end (120), a distal end (130), and an exterior body surface
(160). Just as the baseball bat embodiment, ping pong paddle
embodiment, badminton racquet embodiment, tennis racquet
embodiment, and racquetball racquet embodiments may
incorporate at least one tactile reference indentation (200),
projection (300), or combination of the both, so to may all the
embodiments disclosed herein, including the cricket bat
embodiment currently discussed. Worth emphasizing again,
FIG. 21 includes a reference to section line 3-3 and the asso-
ciated cross-section illustrated in FIG. 3. While the cross-
sectional shape of FIG. 3 is circular, one skilled in the art will
appreciate that the principles described herein apply equally
to non-circular configurations such as the commonly multi-
sided elliptical shape of a cricket bat handle. Thus, reference
to FIGS. 2-9 are not limited to circular handle embodiments
illustrated and are referenced herein merely for illustration of
the placement of the tactile reference indentation (200) or
projection (300) with respect to the various octants of a
handle. The principles apply regardless of the exterior cross-
sectional shape of the handle and therefore the discussion
above with respect to FIGS. 2-9 will not be repeated here but
merely referenced as applying to all the embodiments dis-
closed herein.

In each of the embodiments described above the tactile
reference indentation length (210) and the tactile reference
projection length (310) is at least 25 millimeters to ensure a
substantial portion of at least one hand is in contact with the
indentation or projection while gripping the handle (100). In
one particular preferred embodiment the tactile reference
indentation length (210) and the tactile reference projection
length (310) is at least six inches to ensure a substantial
portion of at least one hand is in contact with the indentation
or projection while gripping the handle (100) while allowing
a degree of flexibility in the actual location that a user places
their hand(s) on the handle (100).

Referring now to FIG. 22, an embodiment of a sports
equipment handle (100a) on a pool cue is illustrated. A pool
cue is generally contacted by both hands of a user and there-
fore includes two handle sections, namely a top section
(1004a) and a bottom section (1005). The top section (100a)
has a top section handle length (110q), a top section proximal
end (120q), and a top section distal end (130a). The bottom
section (1005) has a bottom section handle length (11056), a
bottom section proximal end (1205), and a bottom section
distal end (1306). As with all prior embodiments, the pool cue
embodiment has an exterior body surface (160).

The embodiment of FIG. 22 illustrates a tactile reference
projection (300q) in the top section (100a) and a tactile ref-
erence indentation (200q) in the bottom section (1005), how-
ever one skilled in the art will understand that this is merely
for simplicity and reference to both section line 2-2 and
section line 3-3 in a single figure. The pool cue may include a
tactile reference projection (300) in both sections (100a,
10054), a tactile reference indentation (200) in both sections,
or any possible mix of projections (300) and indentations
(200) on a single cue stick, including having projections (300)
and indentations (200) in the same section (100a, 1005) but
different octants, as is true will all the embodiments herein.
One skilled in the art will appreciate that the principles
described above with respect to FIGS. 2-9 apply equally to
this embodiment. Thus, reference to FIGS. 2-9 are referenced
herein merely for illustration of the placement of the tactile
reference indentation (200) or projection (300) with respect
to the various octants of a handle sections (100a, 1005). The
discussion above with respect to FIGS. 2-9 will not be
repeated here but merely referenced as applying to all the
embodiments disclosed herein.
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In one embodiment the tactile reference indentation (200)
or the tactile reference projection (300) located in the bottom
section (1106) is preferably located within twenty-four
inches of the ball-striking tip of the cue stick, and the length
(210, 310) is at least six inches. In another embodiment the
tactile reference indentation (200) or the tactile reference
projection (300) located in the top section (110a) is prefer-
ably located within twenty-four inches of the butt-end of the
cue stick, and the length (210, 310) is at least six inches. A
right handed player will typically grip the cue stick with the
right hand in the top section (110a), while using their left
hand to guide the bottom section (1105) of the cue stick
throughout the stroke. In a further embodiment the tactile
reference indentation (200) or projection (300) extends
majority of the length of the pool cue with no distinction
between a separate indentation or projection in the top section
(110q) or the bottom section (1105).

Generally professional pool players do not rotate the pool
cue when making a stroke with the pool cue. However new
players almost always rotate the pool cue one direction when
pulling back to make a pool shot, and then rotate the pool cue
back during the actual pool shot. Unfortunately, the rotation
of'the pool cue increases the likelihood of inaccurate shots. In
addition to all the benefits discussed above, tactile reference
indentations (200) and/or tactile reference projections (300)
on a pool cue help the pool player become aware of any
rotating motion during a pool shot, thereby resulting in a more
accurate ball strikes. The tactile reference indentation (200)
and/or projection (300) allow the user to deliver the pool cue
without rotation and in an exact preselected spot on the cue
ball to create the direction and rotation desired. Further, the
tactile reference indentation (200) or projection (300) in the
bottom section (1105) provides the user with a greater sense
of whether the stroke of the cue stick is in perfect alignment
with the desired direction of ball travel, or if the stroke of the
cue stick is cutting across the ball.

The end of a pool cue is illustrated in FIGS. 23-25. The
discussion of these figures will reference a pool cue end cap
(400) as a separate attachment that may be applied to the end
of a pool cue, however one skilled in the art will appreciate
that the elements of the end cap (400), namely the pool cue
tactile reference indentation (500) or pool cue tactile refer-
ence projection, and benefits afforded there from, may also be
obtained by the elements being formed directly in the end of
the pool cue and are hereby an embodiment of this invention.
While separate drawings are not included for the pool cue
tactile reference projection, by this point in the disclosure one
skilled in the art will understand that the pool cue tactile
reference indentation (500) shown in FIGS. 23-25 may just as
easily be a projection consistent with the other figures and
disclosure.

Some pool players like to wrap a finger, fingers, or even the
palm of the hand, around the end of the pool cue when making
a shot. In this situation, the pool cue tactile reference inden-
tation (500) or projection gives the player biofeedback
regarding the position of the pool cue in the same manner
discussed above with respect to other embodiments, thereby
helping the player make better shots. The pool cue end cap
(400) may have an end cap body (401) having an end cap
proximal end (420), an end cap distal end (430), an end cap
interior surface (405) and an end cap exterior surface (410).
Additionally, the end cap (400) has a pool cue end cap interior
aperture (406) located on the pool cue end cap distal end
(430). Located on the end cap proximal end (420) is at least
end cap tactile reference indentation (500a) or projection
having an end cap tactile reference indentation length (5104);
an end cap tactile reference indentation width (520q), as seen
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in FIG. 23; and an end cap tactile reference indentation depth
(530a) or height, as seen in FIG. 24. The pool cue end cap
(400) is installed on a pool cue sports equipment handle (100)
by sliding the bottom section proximal end (1205) of sports
equipment bottom section handle body (1015) inside of the
pool cue end cap interior aperture (406), as seen in FIG. 25.
Another embodiment of the pool cue cap (400) has at least
two end cap tactile reference indentations (5004 and 50056) or
projections oriented 90 degrees from each other forming an
“X” shape pattern as seen in FIG. 23.

Referring now to FIG. 26, is a pool cue bridge (600) includ-
ing at least one pool cue trough (610) in which a pool cue is
slid in a linearly fashion, having a pool cue guidance projec-
tion (620). The pool cue guidance projection (610) is inserted
into a pool cue’s sport equipment handle bottom section
(1005) tactile reference indentation (200a) thereby allowing
linear pool cue motion while preventing rotational movement
that would throw off a pool shot.

Referring now to FIG. 27, an embodiment of a sports
equipment handle (100) on a throwing dart is illustrated
incorporating at least one tactile reference indentation
(200qa). Similarly, FIG. 28 illustrates an embodiment of a
sports equipment handle (100) on a throwing dart that incor-
porates at least one tactile reference projection (300a). As
with the other disclosed sports equipment handles (100), the
throwing dart handle includes a handle body (101) having a
handle length (110), a proximal end (120), a distal end (130),
and an exterior body surface (160). The tactile reference
indentation (200a) embodiment of FIG. 27 includes a refer-
ence to section line 2-2 and the associated cross-section illus-
trated in FIG. 2, while the tactile reference projection (300q)
includes a reference to section line 3-3 and the associated
cross-section illustrated in FIG. 3. The disclosure above with
respect to at least one tactile reference indentation (200)
and/or at least one tactile reference projection (300), the size
and placement of them, and the benefits afforded, also apply
to this throwing dart embodiment and will not be repeated
here for the sake of brevity.

When throwing a dart it is important that the dart player
release the dart in a linear fashion without rotational or yaw
movements. The tactile reference indentations (200) and/or
tactile reference projections (300) help the dart player orient
the dart during a throw to reduce both rotational and yaw
movements, thereby allowing for more accurate throws.

Referring now to FIG. 29, an embodiment of a sports
equipment handle (100) on a firearm such as a rifle or shot-
gun. In this embodiment the tactile reference indentation
(200) or projection (300) may be located on the stock, the
forestock, and/or the butt of the firearm. The example of FIG.
29 illustrates both at least one tactile reference indentation
(200) and projection (300) in the forestock of the firearm
merely for simplicity and reduction of duplicative drawings.
As with all the prior embodiments, the sports equipment
handle (100) of the firearm includes a handle body (101)
having a handle length (110), a proximal end (120), a distal
end (130), and an exterior body surface (160). While FIG. 29
does not specifically reference section lines 2-2 and 3-3, it is
understood that the tactile reference indentation (200) and/or
projection (300) are consistent with FIGS. 2-9 and the disclo-
sure above with respect to size, location, and quantity. Ref-
erence to FIGS. 2-9 is not limited to the circular handle
embodiments illustrated and are referenced herein merely for
illustration of the placement of the tactile reference indenta-
tion (200) or projection (300) with respect to the various
octants of a handle. The principles apply regardless of the
exterior cross-sectional shape of the handle and therefore the
discussion above with respect to FIGS. 2-9 will not be
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repeated here but merely referenced as applying to all the
embodiments disclosed herein. In this embodiment the tactile
reference indentation (200) or projection (300) on the fore-
stock will only be contacted by a single hand and therefore the
length is at least 25 millimeters. The forestock of the firearm
may be divided into octants as disclosed above with respect to
FIGS. 2-9. Further, the butt of the firearm may include at least
one tactile reference indentation (200) or projection (300) in
a manner as similar to that of the pool cue disclosed and
illustrated in FIGS. 23-25. Such tactile reference features
may be formed directly in the butt end of the stock or in a pad
that is attached to the stock. The tactile references of the butt
end will be felt on the bare shoulder, or through lightweight
clothing, of the shooter. Such firearm tactile reference inden-
tation or projection gives the shooter biofeedback regarding
the position and orientation of the firearm in the same manner
discussed above with respect to other embodiments, thereby
helping the shooter properly position the firearm and make
better shots. Another embodiment of the firearm butt tactile
reference feature has at least two reference indentations or
projections oriented 90 degrees from each other forming an
“X” shape pattern as seen in FIG. 23.

Referring now to FIG. 30, an embodiment of a sports
equipment handle (100) on a pistol. In this embodiment the
tactile reference indentation (200) or projection (300) is
located on the grip of the firearm. The example of FIG. 30
illustrates both at least one tactile reference indentation (200)
and projection (300) on a single pistol grip merely for sim-
plicity and reduction of duplicative drawings. As with all the
prior embodiments, the sports equipment handle (100) of the
pistol includes a handle body (101) having a handle length
(110), a proximal end (120), adistal end (130), and an exterior
body surface (160). While FIG. 30 does not specifically ref-
erence section lines 2-2 and 3-3, it is understood that the
tactile reference indentation (200) and/or projection (300) are
consistent with FIGS. 2-9 and the disclosure above with
respect to size, location, and quantity. Reference to FIGS. 2-9
is not limited to the circular handle embodiments illustrated
and are referenced herein merely for illustration of the place-
ment of the tactile reference indentation (200) or projection
(300) with respect to the various octants of a handle. The
principles apply regardless of the exterior cross-sectional
shape of the handle and therefore the discussion above with
respect to FIGS. 2-9 will not be repeated here but merely
referenced as applying to all the embodiments disclosed
herein. In this embodiment the tactile reference indentation
(200) or projection (300) on the pistol grip will only be
contacted by a single hand and therefore the length is at least
25 millimeters. Such pistol grip tactile reference indentation
or projection gives the shooter biofeedback regarding the
position and orientation of the firearm in the same manner
discussed above with respect to other embodiments, thereby
helping the shooter properly position the pistol and make
better shots. An archery bow is held in front of a shooter in a
fashion similar to that of a pistol. Therefore, one skilled in the
art will appreciate that a tactile reference indentation (200)
and/or projection (300) may be incorporated into the handle
of' a bow to provide the same benefits discussed throughout
this application.

The sports equipment handle (100) may be produced from
a variety of materials. By way of example only, and not
limitation, the sports equipment handle (100) may be con-
structed of any conventional handle material, such as wood,
metal, rubber, synthetic rubber, polymers, composites, and
combinations thereof. The hardness of these types of materi-
als is most commonly measured by the Shore (Durometer)
test. Shore Hardness, using either the Shore A or Shore D
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scale, is the preferred method for rubbers/elastomers. The
Shore A scale is used for “softer” rubbers while the Shore D
scale is used for “harder” ones. The Shore hardness is mea-
sured with an apparatus known as a Durometer and conse-
quently is also known as “Durometer hardness.” The hardness
value is determined by the penetration of the Durometer
indenter foot into the sample. The ASTM test method desig-
nation is ASTM D2240 00 and is generally used in North
America. Related methods include ISO 7619 and ISO 868;
DIN 53505; and JIS K 6301, which was discontinued and
superceeded by JIS K 6253.

Some of the embodiments disclosed herein, including but
not limited to badminton racquet handles, racquetball racquet
handles, tennis racquet handles, cricket bat handles, cue
sticks, and archery/firearms, the handles may be covered with
a grip, often made of a softer leather or synthetic material
applied to the handle. Such grips may incorporate the tactile
reference indentation (200) and projection (300) disclosed
herein. Thus, this disclosure concerning the size and location
of'the tactile reference indentation (200) and projection (300)
applies equally to grips that are then applied over the handles.

The palm side of the human hand has a durometer value
ranging from approximately 25 to approximately 35 Shore A
on the hardness scale. In yet another embodiment, the durom-
eter ofthe sports equipment handle (100), the tactile reference
indentation (200), and/or the tactile reference projection
(300) is at least 70 percent greater than the durometer value of
the palm side of the human hand. Thus, in one embodiment
the sports equipment handle (100), the tactile reference
indentation (200), and/or the tactile reference projection
(300) has a durometer value greater than 60 Shore A on the
hardness scale to ensure that the sports equipment handle
(100), the tactile reference indentation (200), and/or the tac-
tile reference projection (300) is significantly harder than the
portion of the human hand, and therefore the tactile reference
indentation and/or projection is even more perceivable. In an
even further embodiment the sports equipment handle (100)
has a durometer value of at least 65 Shore A on the hardness
scale to ensure that the sports equipment handle (100) is
significantly harder than the portion of the human hand.

Thus, one skilled in the art will appreciate that an even
further embodiment consists of at least one tactile reference
projection (300) that may be applied to the handle of a pre-
existing piece of sports equipment. For instance, one embodi-
ment may incorporate a kit of one or more one tactile refer-
ence projections (300) that may be adhered to the handle of an
ordinary piece of sports equipment. For example, a user may
apply a tactile reference projection (300) to the handle of a
standard baseball bat, or any other piece of sports equipment,
to determine if the addition of the tactile reference projection
(300) improves their ball striking, throwing, or shooting.
Alternatively, the tactile reference indentation (200) or pro-
jection (300) may be formed in the handle of piece of sports
equipment utilizing traditional handle manufacturing pro-
cesses.

In the case of a grip applied over a handle, or a nonmetallic
handle, the grip, handle, or tactile reference indentation (200)
or projection (300) may be made of rubber, synthetic rubber
or polymers, which may be produced by injection molding or
extrusion molding. Often conventional handle molding tech-
niques are limited in their ability to produce a sports equip-
ment handle (100) having a tactile reference indentation
(200q) or a tactile reference projection (300a) with distinct
sharp edges, i.e., zero radius edges. Therefore, the sports
equipment handle (100) may be formed by a molding process
followed by a CNC machining process. Additionally, the
sports equipment handle (100) may be produced by an

10

15

20

25

30

35

40

45

50

55

60

65

20

advanced compression molding process, laser cutting, or a
water jet. Furthermore, a sports equipment handle (100) that
is made out of wood, metal, or composites, and combinations
thereof may be formed by CNC machining, laser cutting, and
or water jet cutting to form the basic shape of the sports
equipment handle (100) and any tactile reference indenta-
tions (200) or tactile reference projections (300) found
thereon.

Thus far the disclosure has included baseball bat embodi-
ments, ping pong paddle embodiments, badminton racquet
embodiments, tennis racquet embodiments, racquetball rac-
quet embodiments, cricket bat embodiments, pool cue
embodiments, dart embodiments, and archery/firearm
embodiments; one skilled in the art will appreciated that the
disclosure applies equally to the squash racquets, curling
stone handles, pole vaulting pole handles, lacrosse stick
handles, handles for water sport paddles such as kayak and
canoe paddle handles, fishing rod handles and grips, fly fish-
ing rod handles and grips, motorcycle and snowmobile
handles and grips, discuses, javelins, and hammers which are
included herein without the need for repetitive discussion.
Numerous alterations, modifications, and variations of the
preferred embodiments disclosed herein will be apparent to
those skilled in the art and they are all anticipated and con-
templated to be within the spirit and scope of the sports
equipment handle (100). For example, although specific
embodiments have been described in detail, those with skill in
the art will understand that the preceding embodiments and
variations can be modified to incorporate various types of
substitute and or additional or alternative materials, relative
arrangement of elements, and dimensional configurations.
Accordingly, even though only few variations of the sports
equipment handle (100) are described herein, it is to be under-
stood that the practice of such additional modifications and
variations and the equivalents thereof, are within the spirit
and scope of the invention.

I claim:

1. A throwing dart comprising:

atip;

a flight; and

a handle (100) between the tip and the flight, the handle
(100) having a handle body (101) having a handle length
(110), a proximal end (120), a distal end (130), and an
exterior body surface (160), wherein the exterior body
surface (160) is defined by a first octant (161), a second
octant (162), a third octant (163), a fourth octant (164),
afifth octant (165), a sixth octant (166), a seventh octant
(167), and an eighth octant (168);

a first tactile reference indentation (200a) extending along
the exterior body surface (160) and confined to a first
tactile octant, wherein the first tactile octant is selected
from the group consisting of the first octant (161), the
second octant (162), the third octant (163), the fourth
octant (164), the fifth octant (165), the sixth octant (166),
the seventh octant (167), and the eighth octant (168), the
first tactile reference indentation (200a) having a first
tactile reference indentation length (210a), a first tactile
reference indentation width (220q) of at least 2.0 milli-
meters and no greater than 5.0 millimeters, and a first
tactile reference indentation depth (230a) of at least 0.5
millimeters, wherein the only palpable indicia within the
first tactile octant is the first tactile reference indentation
(2004), and wherein the first tactile reference indenta-
tion (200qa) provides a user with tactile biofeedback by
two-point discrimination when gripping the handle
(100); and
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a second tactile reference indentation (2005) extending
along the exterior body surface (160) and confined to a
second tactile octant, wherein the second tactile octant is
selected from the group consisting of the first octant
(161), the second octant (162), the third octant (163), the
fourth octant (164), the fifth octant (165), the sixth
octant (166), the seventh octant (167), and the eighth
octant (168) that does not include the first tactile refer-
ence indentation (200a), wherein the first tactile octant
and the second tactile octant are not adjacent to one
another, and the second tactile reference indentation
(200%) having a second tactile reference indentation
length (21056), a second tactile reference indentation
width (2205) of at least 2.0 millimeters and no greater
than 5.0 millimeters, and a second tactile reference
indentation depth (2305) of at least 0.5 millimeters, and
wherein the second tactile reference indentation (2005)
provides the user with tactile biofeedback by two-point
discrimination when gripping the handle (100).

2. The throwing dart of claim 1, wherein the first tactile
reference indentation length (210a) is at least 50 percent of
the handle length (110).

3. The throwing dart of claim 1, wherein at least two octants
selected from the group consisting of the first octant (161), the
second octant (162), the third octant (163), the fourth octant
(164), the fifth octant (165), the sixth octant (166), the seventh
octant (167), and the eighth octant (168) that do not include
the first tactile reference indentation (2004), have no palpable
indicia.

4. The throwing dart of claim 3, wherein the at least two
octants having no palpable indicia are not adjacent to one
another.

5. The throwing dart of claim 1, wherein the first tactile
reference indentation (200a) has a durometer value of at least
65 Shore A on the hardness scale.

6. The throwing dart of claim 1, wherein at least four
octants selected from the group consisting of the first octant
(161), the second octant (162), the third octant (163), the
fourth octant (164), the fifth octant (165), the sixth octant
(166), the seventh octant (167), and the eighth octant (168)
that do not include the first tactile reference indentation
(2004a) and the second tactile reference indentation (2005),
have no palpable indicia, and the at least four octants having
no palpable indicia are not adjacent to one another.

7. The throwing dart of claim 1, wherein the handle (100)
further includes a third tactile reference indentation (200c¢)
extending along the exterior body surface (160) and confined
to a third tactile octant, wherein the third tactile octant is
selected from the group consisting of the first octant (161), the
second octant (162), the third octant (163), the fourth octant
(164), the fifth octant (165), the sixth octant (166), the seventh
octant (167), and the eighth octant (168) that does not include
the first tactile reference indentation (200a) and does not
include the second tactile reference indentation (2005), the
third tactile reference indentation (200¢) having a third tactile
reference indentation length (210¢), a third tactile reference
indentation width (220¢) of at least 2.0 millimeters and no
greater than 5.0 millimeters, and a third tactile reference
indentation depth (230c¢) of at least 0.5 millimeters, wherein
the third tactile reference indentation (200¢) provides a user
with tactile biofeedback by two-point discrimination when
gripping the handle (100), and wherein the first tactile octant,
the second tactile octant, and the third tactile octant are not
adjacent to one another.

8. The throwing dart of claim 7, wherein the handle (100)
further includes a fourth tactile reference indentation (200d)
extending along the exterior body surface (160) and confined
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to a fourth tactile octant, wherein the fourth tactile octant is
selected from the group consisting of the first octant (161), the
second octant (162), the third octant (163), the fourth octant
(164), the fifth octant (165), the sixth octant (166), the seventh
octant (167), and the eighth octant (168) that does not include
the first tactile reference indentation (200a), does not include
the second tactile reference indentation (2005), and does not
include the third tactile reference indentation (200c¢), the
fourth tactile reference indentation (2004) having a fourth
tactile reference indentation length (2104), a fourth tactile
reference indentation width (2204) of at least 2.0 millimeters
and no greater than 5.0 millimeters, and a fourth tactile ref-
erence indentation depth (2304) of at least 0.5 millimeters,
and wherein the fourth tactile reference indentation (2004)
provides a user with tactile biofeedback by two-point dis-
crimination when gripping the handle (100), and wherein the
first tactile octant, the second tactile octant, the third tactile
octant, and the fourth tactile octant are not adjacent to one
another.

9. The throwing dart of claim 1, wherein the first tactile
reference indentation (200q) has distinct exterior corner
edges adjacent the outermost exterior body surface (160) with
a radius of curvature of 0.35 millimeters or less, and the
second tactile tactile reference indentation (20056) has distinct
exterior corner edges adjacent the outermost exterior body
surface (160) with a radius of curvature of 0.35 millimeters or
less.

10. The throwing dart of claim 1, wherein the first tactile
reference indentation (200a) and the second tactile reference
indentation (2005) are spaced at least 90 degrees apart around
the circumference of the exterior body surface (160).

11. A throwing dart comprising:

atip;

a flight; and

a handle (100) between the tip and the flight, the handle
(100) having a handle body (101) having a handle length
(110), a proximal end (120), a distal end (130), and an
exterior body surface (160), wherein the exterior body
surface (160) is defined by a first octant (161), a second
octant (162), a third octant (163), a fourth octant (164),
afifth octant (165), a sixth octant (166), a seventh octant
(167), and an eighth octant (168);

a first tactile reference projection (300a) extending along
the exterior body surface (160) and confined to a first
tactile octant, wherein the first tactile octant is selected
from the group consisting of the first octant (161), the
second octant (162), the third octant (163), the fourth
octant (164), the fifth octant (165), the sixth octant (166),
the seventh octant (167), and the eighth octant (168), the
first tactile reference projection (300a) having a first
tactile reference projection length (310a), a first tactile
reference projection width (320q) of at least 2.0 milli-
meters and no greater than 5.0 millimeters, and a first
tactile reference projection height (330a) of at least 0.5
millimeters, wherein the only palpable indicia within the
first tactile octant is the first tactile reference projection
(3004), and wherein the first tactile reference projection
(300a) provides a user with tactile biofeedback by two-
point discrimination when gripping the handle (100);
and

a second tactile reference projection (30056) extending
along the exterior body surface (160) and confined to a
second tactile octant, wherein the second tactile octant is
selected from the group consisting of the first octant
(161), the second octant (162), the third octant (163), the
fourth octant (164), the fifth octant (165), the sixth
octant (166), the seventh octant (167), and the eighth
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octant (168) that does not include the first tactile refer-
ence projection (300a), the second tactile reference pro-
jection (3005) having a second tactile reference projec-
tion length (3105), a second tactile reference projection
width (3205) of at least 2.0 millimeters and no greater
than 5.0 millimeters, and a second tactile reference pro-
jection height (3305) of at least 0.5 millimeters, wherein
the second tactile reference projection (3005) provides
the user with tactile biofeedback by two-point discrimi-
nation when gripping the handle (100), and wherein the
first tactile octant and the second tactile octant are not
adjacent to one another.

12. The throwing dart of claim 11, wherein the first tactile
reference projection length (310a) is at least 50 percent of the
handle length (110).

13. The throwing dart of claim 11, wherein at least two
octants selected from the group consisting of the first octant
(161), the second octant (162), the third octant (163), the
fourth octant (164), the fifth octant (165), the sixth octant
(166), the seventh octant (167), and the eighth octant (168)
that do not include the first tactile reference projection (3004a),
have no palpable indicia.

14. The throwing dart of claim 13, wherein the at least two
octants having no palpable indicia are not adjacent to one
another.
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15. The throwing dart of claim 11, wherein the first tactile
reference projection (300q) has a durometer value of at least
65 Shore A on the hardness scale.

16. The throwing dart of claim 11, wherein at least four
octants selected from the group consisting of the first octant
(161), the second octant (162), the third octant (163), the
fourth octant (164), the fifth octant (165), the sixth octant
(166), the seventh octant (167), and the eighth octant (168)
that do not include the first tactile reference projection (300a)
and the second tactile reference projection (3005), have no
palpable indicia, and the at least four octants having no pal-
pable indicia are not adjacent to one another.

17. The throwing dart of claim 11, wherein the first tactile
reference projection (3004) has distinct exterior corner edges
adjacent the outermost exterior body surface (160) with a
radius of curvature of 0.35 millimeters or less, and the second
tactile tactile reference projection (3005) has distinct exterior
corner edges adjacent the outermost exterior body surface
(160) with a radius of curvature of 0.35 millimeters or less.

18. The throwing dart of claim 11, wherein the first tactile
reference projection (300a) and the second tactile reference
projection (3005) are spaced at least 90 degrees apart around
the circumference of the exterior body surface (160).
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