UNIVERSAL SWING TRAINING APPARATUS

BACKGROUND

[001] Many sports and recreational activities involve a person swinging a given type of
sports-related implement. For example, in the sport of golf a golfer swings a golf club
in an attempt to hit a golf ball. In the sport of baseball a batter swings a baseball bat in
an attempt to hit a baseball. In the sport of tennis a tennis player swings a tennis

racket (also known as a tennis racquet) in an attempt to hit a tennis ball.

SUMMARY

[002] Training apparatus embodiments described herein generally involve a swing
training apparatus. In one exemplary embodiment a universal swing training
apparatus includes a sports-related implement and a slide mechanism. The implement
includes two separate and distinct sections spaced apart to form a gap there-between,
where these sections include a proximal section and a distal section. The slide
mechanism is inserted within this gap and is connected to the upper end of the
proximal section and the lower end of the distal section. The slide mechanism includes
a rail guide, a plurality of front ball bearings, a plurality of rear ball bearings, and a
sliding rail assembly that are cooperatively configured to insure that this upper end and
this lower end are coaxial when the sliding rail assembly is situated in a coaxial
position on the rail guide, and permit a lateral shift of this lower end relative to this

upper end during a swinging of the implement.

[003] In another exemplary embodiment a golf club swing training apparatus includes
a golf club shaft and a slide mechanism. The shaft has a butt end and a head end,
and includes two separate and distinct portions spaced apart to form a gap there-
between, where these portions include an upper shaft portion that includes the butt
end of the shaft and a lower shaft portion that includes the head end of the shaft. The

slide mechanism is inserted within this gap and is connected to the lower end of the



upper shaft portion and the upper end of the lower shaft portion. The slide mechanism
includes a rail guide, a plurality of front ball bearings, a plurality of rear ball bearings,
and a sliding rail assembly that are cooperatively configured to insure that this lower
end and this upper end are coaxial when the sliding rail assembly is situated in a
coaxial position on the rail guide, and permit a lateral shift of this upper end relative to

this lower end during a swinging of the club.

[004] In yet another exemplary embodiment a baseball bat swing training apparatus
includes a baseball bat and a slide mechanism. The bat includes two separate and
distinct sections spaced apart to form a gap there-between, where these sections
include a handle section and a barrel section. The slide mechanism is inserted within
this gap and is connected to the upper end of the handle section and the lower end of
the barrel section. The slide mechanism includes a rail guide, a plurality of front ball
bearings, a plurality of rear ball bearings, and a sliding rail assembly that are
cooperatively configured to insure that this upper end and this lower end are coaxial
when the sliding rail assembly is situated in a coaxial position on the rail guide, and
permit a lateral shift of this lower end relative to this upper end during a swinging of the
bat.

[005] In yet another exemplary embodiment a tennis racket swing training apparatus
includes a tennis racket and a slide mechanism. The racket includes a handle section,
a head section, and a throat section that rigidly interconnects the handle and head
sections. The handle section includes two separate and distinct portions spaced apart
to form a gap there-between, where these portions include an upper portion and a
lower portion. The slide mechanism is inserted within this gap and is connected to the
upper end of the lower portion of the handle section and the lower end of the upper
portion of the handle section. The slide mechanism includes a rail guide, a plurality of
front ball bearings, a plurality of rear ball bearings, and a sliding rail assembly that are
cooperatively configured to insure that this upper end and this lower end are coaxial
when the sliding rail assembly is situated in a coaxial position on the rail guide, and
permit a lateral shift of this lower end relative to this upper end during a swinging of the

racket.



[006] It should be noted that the foregoing Summary is provided to introduce a
selection of concepts, in a simplified form, that are further described below in the
Detailed Description. This Summary is not intended to identify key features or
essential features of the claimed subject matter, nor is it intended to be used as an aid
in determining the scope of the claimed subject matter. Its sole purpose is to present
some concepts of the claimed subject matter in a simplified form as a prelude to the

more-detailed description that is presented below.

DESCRIPTION OF THE DRAWINGS

[007] The specific features, aspects, and advantages of the training apparatus
embodiments described herein will become better understood with regard to the

following description, appended claims, and accompanying drawings where:

[008] FIG. 1 is a diagram illustrating a plan view, in simplified form, of an exemplary
embodiment of a conventional sports-related implement and a conventional object that
is related to the implement, where a person swings the implement in an attempt to hit

the object.

[009] FIG. 2 is a diagram illustrating a plan view, in simplified form, of an exemplary
embodiment of a slide mechanism shown connected in-between the lower end of a
distal section of the sports-related implement and the upper end of a proximal section
of the implement, where the slide mechanism includes a sliding rail assembly, a rail
guide, and a plurality of ball bearings, the sliding rail assembly is securely connected to
this lower end such that the sliding rail assembly and this lower end are coaxial, the rail
guide is securely connected to this upper end such that the rail guide and this upper
end are coaxial, and the sliding rail assembly is situated in a coaxial position on the rail

guide such that these lower and upper ends are coaxial.

[0010] FIG. 3 is a diagram illustrating a plan view, in simplified form, of the slide
mechanism of FIG. 2 where the sliding rail assembly is situated in a maximally non-
coaxial position on the rail guide such that the lower end of the distal section of the
sports-related implement is transversely offset/shifted a prescribed distance from the

upper end of the proximal section of the implement.



[0011] FIG. 4 is a diagram illustrating an enlarged plan view, in simplified form, of the

slide mechanism of FIG. 2 rotated right 90 degrees.

[0012] FIG. 5 is a diagram illustrating an enlarged cross-sectional view, in simplified

form, of the slide mechanism of FIG. 2 taken along line C-C of FIG. 2.

[0013] FIG. 6 is a diagram illustrating an enlarged cross-sectional view, in simplified

form, of the slide mechanism of FIG. 3 taken along line D-D of FIG. 3.

[0014] FIG. 7 is a diagram illustrating an exploded plan view, in simplified form, of a
cavity-based embodiment of the slide mechanism of FIG. 2; this particular embodiment
of the slide mechanism is hereafter simply referred to as the cavity-based slide

mechanism.

[0015] FIG. 8 is a diagram illustrating a standalone transparent plan view, in simplified
form, of one embodiment of the cavity-based sliding rail member of the cavity-based

slide mechanism of FIG. 7.

[0016] FIG. 9 is a diagram illustrating a transparent top view, in simplified form, of the

cavity-based sliding rail member of FIG. 8.

[0017] FIG. 10 is a diagram illustrating a transparent plan view, in simplified form, of

the cavity-based sliding rail member of FIG. 9 rotated right 90 degrees.

[0018] FIG. 11 is a diagram illustrating a cross-sectional view, in simplified form, of the

cavity-based sliding rail member of FIG. 8 taken along line E-E of FIG. 9.

[0019] FIG. 12 is a diagram illustrating a standalone transparent plan view, in
simplified form, of one embodiment of the cavity-based rail guide of the cavity-based

slide mechanism of FIG. 7.

[0020] FIG. 13 is a diagram illustrating a transparent bottom view, in simplified form, of

the cavity-based rail guide of FIG. 12.

[0021] FIG. 14 is a diagram illustrating a transparent plan view, in simplified form, of

the cavity-based rail guide of FIG. 13 rotated left 90 degrees.



[0022] FIG. 15 is a diagram illustrating a cross-sectional view, in simplified form, of the

cavity-based rail guide of FIG. 12 taken along line F-F of FIG. 13.

[0023] FIG. 16 is a diagram illustrating an exploded plan view, in simplified form, of a
post-based embodiment of the slide mechanism of FIG. 2; this particular embodiment
of the slide mechanism is hereafter simply referred to as the post-based slide

mechanism.

[0024] FIG. 17 is a diagram illustrating a standalone transparent plan view, in
simplified form, of an exemplary embodiment of the post-based sliding rail member of

the post-based slide mechanism of FIG. 16.

[0025] FIG. 18 is a diagram illustrating a transparent top view, in simplified form, of the

post-based sliding rail member of FIG. 17.

[0026] FIG. 19 is a diagram illustrating a transparent plan view, in simplified form, of

the post-based sliding rail member of FIG. 18 rotated right 90 degrees.

[0027] FIG. 20 is a diagram illustrating a cross-sectional view, in simplified form, of the

post-based sliding rail member of FIG. 17 taken along line G-G of FIG. 18.

[0028] FIG. 21 is a diagram illustrating a standalone transparent plan view, in
simplified form, of an exemplary embodiment of the post-based rail guide of the post-

based slide mechanism of FIG. 16.

[0029] FIG. 22 is a diagram illustrating a transparent bottom view, in simplified form, of

the post-based rail guide of FIG. 21.

[0030] FIG. 23 is a diagram illustrating a transparent plan view, in simplified form, of

the post-based rail guide of FIG. 22 rotated left 90 degrees.

[0031] FIG. 24 is a diagram illustrating a cross-sectional view, in simplified form, of the
post-based rail guide of FIG. 21 taken along line H-H of FIG. 22.



[0032] FIG. 25 is a diagram illustrating an enlarged cross-sectional view, in simplified
form, of an alternate embodiment of the slide mechanism of FIG. 2 taken along line C-
C of FIG. 2.

[0033] FIG. 26 is a diagram illustrating a plan view, in simplified form, of an exemplary
embodiment of a substitute slide mechanism shown connected in-between the lower
end of a barrel section of a baseball bat and the upper end of a handle section of the
bat, where the substitute slide mechanism includes a substitute sliding rail assembly
and a substitute rail guide, the substitute sliding rail assembly is securely connected to
this lower end such that the substitute sliding rail assembly and this lower end are
coaxial, the substitute rail guide is securely connected to this upper end such that the
substitute rail guide and this upper end are coaxial, and the substitute sliding rail
assembly is situated in a rightmost position on the substitute rail guide such that these

lower and upper ends are coaxial.

[0034] FIG. 27 is a diagram illustrating a plan view, in simplified form, of the substitute
slide mechanism of FIG. 26 where the substitute sliding rail assembly is situated in a
leftmost position on the substitute rail guide such that the lower end of the barrel
section of the baseball bat is transversely offset a prescribed distance from the upper

end of the handle section of the bat.

DETAILED DESCRIPTION

[0035] In the following description of training apparatus embodiments reference is
made to the accompanying drawings which form a part hereof, and in which are
shown, by way of illustration, specific embodiments in which the training apparatus can
be practiced. It is understood that other embodiments can be utilized and structural
changes can be made without departing from the scope of the training apparatus

embodiments.

[0036] Itis also noted that for the sake of clarity specific terminology will be resorted to
in describing the training apparatus embodiments described herein and it is not
intended for these embodiments to be limited to the specific terms so chosen.

Furthermore, it is to be understood that each specific term includes all its technical



equivalents that operate in a broadly similar manner to achieve a similar purpose.
Reference herein to “one embodiment”, or “another embodiment”, or an “exemplary
embodiment’, or an “alternate embodiment”, or “one implementation”, or “another
implementation”, or an “exemplary implementation”, or an “alternate implementation”,
or “one version”, or “another version”, or an “exemplary version”, or an “alternate
version” means that a particular feature, a particular structure, or particular
characteristics described in connection with the embodiment or implementation can be
included in at least one embodiment of the training apparatus. The appearances of the
phrases “in one embodiment”, “in another embodiment”, “in an exemplary
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embodiment’, “in an alternate embodiment”, “in one implementation”, “in another
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implementation”, “in an exemplary implementation”, “in an alternate implementation”,
“in one version”, “in another version”, “in an exemplary version”, and “in an alternate
version” in various places in the specification are not necessarily all referring to the
same embodiment or implementation or version, nor are separate or alternative
embodiments/implementations/versions mutually exclusive of other
embodiments/implementations/versions. Yet furthermore, the order of process flow
representing one or more embodiments or implementations or versions of the training
apparatus does not inherently indicate any particular order nor imply any limitations of

the training apparatus.

[0037] Yet furthermore, to the extent that the terms “includes,” “including,” “has,”
“contains,” variants thereof, and other similar words are used in either this detailed
description or the claims, these terms are intended to be inclusive, in a manner similar
to the term “comprising”, as an open transition word without precluding any additional
or other elements.

1.0 Universal Swing Training Apparatus

[0038] The training apparatus embodiments described herein generally involve a
universal swing training apparatus that a person can use to improve the mechanics of
how they swing a given type of sports-related implement. As will be appreciated from
the more-detailed description that follows, the training apparatus embodiments are
applicable to any type of sports-related implement that a person swings including, but

not limited to, a golf club, a baseball bat, and a tennis racket. Generally speaking and



as will be described in more detail hereafter, the training apparatus embodiments
include the sports-related implement and a slide mechanism which is interposed (e.g.,
installed) into the implement in a manner that converts the implement into an
implement swing training apparatus. More particularly and by way of example but not
limitation, in one embodiment of the training apparatus the sports-related implement is
a conventional golf club and the slide mechanism is interposed into the golf club in a
manner that converts it into a golf club swing training apparatus. In another
embodiment of the training apparatus the sports-related implement is a conventional
baseball bat and the slide mechanism is interposed into the baseball bat in a manner
that converts it into a baseball bat swing training apparatus. In yet another
embodiment of the training apparatus the sports-related implement is a conventional
tennis racket and the slide mechanism is interposed into the tennis racket in a manner

that converts it into a tennis racket swing training apparatus.

[0039] FIG. 1 illustrates a plan view, in simplified form, of an exemplary embodiment of
a conventional sports-related implement that is swung by a person in an attempt to hit
a conventional object that is related to the implement. As exemplified in FIG. 1, the
sports-related implement 10 generally includes two different longitudinal sections,
namely a proximal section 14 and a distal section 12. The person grips a portion of the
proximal section 14 of the implement 10 with either one or both of their hands and
forcibly swings 16 the implement 10 in an attempt to hit the object 18 with a portion of
the distal section 12 of the implement 10. In an exemplary embodiment of the training
apparatus described herein the implement 10 is cut through transversely along its
longitudinal axis A-A (e.g., the implement 10 is cut through in a direction that is
orthogonal to the axis A-A) approximately at the boundary B-B between the lower end
of the distal section 12 of the implement 10 and the upper end of the proximal section
14 of the implement 10, and a small longitudinal section 20 of the implement 10 is
removed. This cutting of the implement 10 thus separates the distal section 12 from
the proximal section 14 and forms a gap there-between. After the longitudinal section
20 of the implement 10 has been removed, the slide mechanism (not shown, but
various embodiments of which are described in more detail hereafter) is inserted within
this gap in a manner that enables the distal section 12 to move/shift
transversely/laterally a prescribed small distance relative to the proximal section 14

when the person swings 16 the implement 10 in a desired manner. In an exemplary
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implementation of the just-described training apparatus embodiment the longitudinal
section 20 of the implement 10 that is removed has a length L1 which is selected such
that the length of the implement 10 after the slide mechanism has been interposed

there-within is the same as the original length of the implement 10 before itis cut.

[0040] FIG. 2 illustrates a plan view, in simplified form, of an exemplary embodiment of
the slide mechanism 22 shown connected in-between the lower end of the distal
section 12 of the sports-related implement and the upper end of the proximal section
14 of the implement. As exemplified in FIG. 2, the slide mechanism 22 includes a rail
guide 24, a plurality of front ball bearings (e.g., front ball bearings 26 and 28), a
plurality of rear ball bearings (not shown), and a sliding rail assembly that includes a
sliding rail member 34, a slide-limiting member (not shown), and a ball bearing retainer
feature 38. As will be described in more detail hereafter, the sliding rail assembly is
securely (e.qg., retainably) connected to the lower end of the distal section 12 in a
manner that insures the sliding rail assembly and this lower end are coaxial regardless
of how the implement is swung. The rail guide 24 is securely connected to the upper
end of the proximal section 14 in a manner that insures the rail guide and this upper
end are coaxial regardless of how the implement is swung. The sliding rail assembly
shown in FIG. 2 is situated in a coaxial position on the rail guide 24 such that the
longitudinal axis Y1 of the lower end of the distal section 12 of the implement is aligned
with the longitudinal axis Y2 of the upper end of the proximal section 14 of the
implement (e.g., these lower and upper ends are coaxial when the sliding rail assembly
is situated in the coaxial position). As will be appreciated from the more-detailed
description of the slide mechanism 22 that follows, when a person is holding the
implement in preparation to swing it (e.g., when a golfer is holding their golf club and
performs a backswing of the club, or when a batter is holding their baseball bat with its
barrel section raised behind their head and above one of their shoulders, or when a
tennis player is holding their tennis racket and performs a backswing of the racket) the
sliding rail assembly and the lower end of the distal section 12 of the sports-related

implement will naturally move/shift in unison to the just-described coaxial position.

[0041] FIG. 3 illustrates a plan view, in simplified form, of the slide mechanism 22 of
FIG. 2 where the sliding rail assembly is situated in a maximally non-coaxial position

on the rail guide 24 such that the longitudinal axis Y1 of the lower end of the distal



section 12 of the sports-related implement is transversely/laterally offset/shifted a
prescribed maximum rail travel distance D1 from the longitudinal axis Y2 of the upper
end of the proximal section 14 of the implement. As is described herein, this
transverse/lateral offset between the lower end of the distal section 12 and the upper
end of the proximal section 14 can be caused by forces incurred during a desired
swing 16 of the implement. It is noted that the size of the maximum rail travel distance
D1 and the related difference between length L2 and diameter D2 (which are
described in more detail hereafter) shown in the accompanying drawings are

exaggerated in order to make them more visible.

[0042] Referring again to FIGs. 2 and 3, as will be appreciated from the more-detailed
description of the slide mechanism 22 that follows, in one embodiment of the slide
mechanism 22 the just-described coaxial position equates to the sliding rail assembly
being situated in a rightmost position on the rail guide 24, and the just-described
maximally non-coaxial position equates to the sliding rail assembly being situated in a
leftmost position on the rail guide 24 (e.g., the aforementioned transverse/lateral
movement/offset/shift occurs in a leftward direction from the rightmost position). In an
alternate embodiment of the slide mechanism 22 the coaxial position equates to the
sliding rail assembly being situated in a central position on the rail guide 24, and the
maximally non-coaxial position equates to the sliding rail assembly being situated in
either a leftmost position on the rail guide 24 or a rightmost position on the rail guide
24 (e.q., the transverse/lateral movement/offset/shift occurs in a leftward direction
when the sports-related implement is swung leftward (e.g., from a person's right to
their left), and the transverse/lateral movement/offset/shift occurs in a rightward
direction when the sports-related implement is swung rightward (e.g., from a person's
left to their right)).

[0043] FIG. 4 illustrates an enlarged plan view, in simplified form, of the slide
mechanism 22 of FIG. 2 rotated right 90 degrees. A small portion of a post 36 of the
aforementioned slide-limiting member that passes between the sliding rail member 34
and the rail guide 24 is shown in FIG. 4, whereas this post 36 was not visible in FIGs. 2
and 3. FIG. 5 illustrates an enlarged cross-sectional view, in simplified form, of the
slide mechanism 22 of FIG. 2 taken along line C-C of FIG. 2. FIG. 6 illustrates an

enlarged cross-sectional view, in simplified form, of the slide mechanism 22 of FIG. 3
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taken along line D-D of FIG. 3. As exemplified in FIGs. 5 and 6, and referring again to
FIG. 3, the rail guide 24 includes a rail travel distance limiting feature 40, and the
bottom of the post 36 protrudes a prescribed protrusion distance into this distance
limiting feature 40 after the slide mechanism 22 has been completely assembled. As
will be described in more detail hereafter, the post 36 and the rail travel distance
limiting feature 40 are cooperatively configured to limit the aforementioned
transverse/lateral movement/shift of the lower end of the distal section 12 of the sports-
related implement relative to the upper end of the proximal section 14 of the implement

to the maximum rail travel distance D1.

[0044] FIG. 7 illustrates an exploded plan view, in simplified form, of a cavity-based
embodiment of the slide mechanism 22 of FIG. 2; this particular embodiment of the
slide mechanism 22 is hereafter simply referred to as the cavity-based slide
mechanism 100. Referring again to FIG. 1 and as will be described in more detail
hereafter, the cavity-based slide mechanism 100 is applicable to the situation where
the sports-related implement 10 is golf club (among other types of sports-related
implements). FIG. 16 illustrates an exploded plan view, in simplified form, of a post-
based embodiment of the slide mechanism 22 of FIG. 2; this particular embodiment of
the slide mechanism 22 is hereafter simply referred to as the post-based slide
mechanism 200. The post-based slide mechanism 200 is applicable to the situation
where the sports-related implement 10 is a baseball bat, or a tennis racket (among

other types of sports-related implements).

[0045] The training apparatus embodiments described herein are advantageous for
various reasons including, but not limited to, the following. As will be appreciated from
FIGs. 1-7 and 16 and the more-detailed description of these FIGs. that follows, the
design of the slide mechanism 22/100/200 minimizes the weight of the mechanism
while maximizing its structural integrity (e.g., its mechanical strength), and provides
strong mechanical resistance to bending and possible breakage during the swing 16 of
the sports-related implement 10 with even the highest likely swing force and speed. As
exemplified in FIGs. 2 and 3, after the slide mechanism 22/100/200 has been
completely assembled and connected to the distal and proximal sections 12 and 14 of
the implement 10, the slide mechanism 22/100/200 permits limited, low-friction,

transverse/lateral movement of the lower end of the distal section 12 of the implement
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relative to the upper end of the proximal section 14 of the implement with substantial
mechanical integrity. In other words, the rail guide 24/102/202, the plurality of front ball
bearings (e.g., front ball bearings 26 and 28), the plurality of rear ball bearings (e.g.,
rear ball bearings 30 and 32), and the sliding rail assembly 104/204 of the slide
mechanism 22/100/200 are cooperatively configured to permit low-friction,
transverse/lateral movement (e.g., a transverse/lateral shift) of the lower end of the
distal section 12 relative to the upper end of the proximal section 14 during a swinging
16 of the implement 10, where this movement/motion/shift is confined to a direction
that is orthogonal to both the longitudinal axis Y1 of this lower end and the longitudinal
axis Y2 of this upper end, and this movement/motion/shift is limited to the maximum

rail travel distance D1.

11 Golf Club Application

[0046] The training apparatus embodiments described in this section are hereafter
simply referred to as golf-club-related embodiments. These golf-club-related
embodiments generally relate to the field of golf clubs and more particularly to a golf
club swing training apparatus that golfers can use to improve the mechanics of how
they swing their golf club (e.g., perfect their swing) and thus become better golfers. As
is appreciated in the art of golf, golfers may employ the natural flexibility of a golf club
shaft to shape a properly hit golf ball trajectory to selectively curve the ball either left-
to-right or right-to-left. As will be appreciated from the more-detailed description that
follows, the golf-club-related embodiments teach a golfer to swing a golf club in a
manner that exploits the momentum of the head of the club to achieve the desired ball
trajectory shape. In other words, the golf-club-related embodiments are specifically
designed to help golfers learn to selectively control the shape of a golf ball's trajectory
so that the ball is made to “bend” from right-to-left or left-to-right in a controlled

manner.

[0047] Referring again to FIGs. 1-7, in the golf-club-related embodiments described in
this section the sports-related implement 10 is a conventional golf club shaft having a
butt end and a head end, the object 18 is a conventional golf ball, the distal section 12
of the implement is a lower shaft portion that includes the head end of the shaft, the

proximal section 14 of the implement is an upper shaft portion that includes the butt
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end or grip of the shaft, and the slide mechanism 22 is the cavity-based slide
mechanism 100. The golf-club-related embodiments are advantageous for various
reasons including, but not limited to, the following. The golf-club-related embodiments
can be used with any type of golf club (such as a driver club, among other types of golf
clubs). The golf-club-related embodiments are also compatible with both a right-
handed golf club that is swung 16 in a right-to-left manner, and a left-handed golf club

that is swung 16 in a left-to-right manner.

[0048] Referring again to FIG. 7 and as will be appreciated from the more-detailed
description of the golf-club-related embodiments that follows, after the cavity-based
slide mechanism 100 has been completely assembled and inserted in-between the
lower and upper shaft portions, the forces incurred during a golfer's successful use of
the golf-club-related embodiments (that is, during a proper/preferred swing of the golf
club for achieving the desired ball trajectory shape) may cause the aforementioned
transverse/lateral movement/motion/shift of the upper end of the lower shaft portion
relative to the lower end of the upper shaft portion, which may in turn cause the slide
mechanism 100 to provide the golfer with both audible and tactile feedback indicating
whether or not they have achieved a desired swing profile. More particularly, when the
golfer swings their club in a manner that causes the transverse/lateral
movement/motion/shift of the upper end of the lower shaft portion relative to the lower
end of the upper shaft portion, the club’s head is advanced toward the ball before
impact by a distance that is greater than or equal to the aforementioned maximum rail
travel distance D1, resulting in a right-to-left ball trajectory shape when the head face is
square at ball impact. On the other hand, when the golfer swings their club in a
manner that prevents such a movement/motion/shift, the upper end of the lower shaft
portion and the lower end of the upper shaft portion remain coaxial and the head
impacts the ball behind the shaft’'s axis, resulting in a left-to-right ball trajectory shape
when the head face is square at ball impact. Thus, by practicing with the golf-club-
related embodiments described in this section the golfer will learn how to control and
alter their swing to produce a desired ball trajectory shape of either right-to-left or left-
to-right. The audible and tactile feedback to the golfer that is generated when the
movement/motion/shift occurs lets the golfer know whether and when this

movement/motion/shift has occurred during their swing, and also allows the golfer to
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modify their swing mechanics to either produce this movement/motion/shift or prevent

it in order to achieve the desired ball trajectory shape.

[0049] As exemplified in FIG. 7, the cavity-based slide mechanism 100 includes a
cavity-based rail guide 102 (which represents one embodiment of the aforementioned
rail guide 24), the aforementioned plurality of front ball bearings (e.g., front ball
bearings 26 and 28), and the aforementioned plurality of rear ball bearings (e.g., rear
ball bearings 30 and 32). The slide mechanism 100 also includes a cavity-based
sliding rail assembly 104 that includes a cavity-based sliding rail member 106 (which
represents one embodiment of the aforementioned sliding rail member 34), a cavity-
based slide-limiting member 108 (which represents one embodiment of the slide-
limiting member described in section 1.0), a pair of front ball bearing retainer members
110 and 114, and a pair of rear ball bearing retainer members 112 and 116. This
collection of ball bearing retainer members 110/112/114/116 represents one

embodiment of the aforementioned ball bearing retainer feature 38.

[0050] FIG. 8 illustrates a standalone transparent plan view, in simplified form, of one
embodiment of the sliding rail member 106 of the slide mechanism 100 of FIG. 7. FIG.
9 illustrates a transparent top view, in simplified form, of the sliding rail member 106 of
FIG. 8. FIG. 10 illustrates a transparent plan view, in simplified form, of the sliding rail
member 106 of FIG. 9 rotated right 90 degrees. FIG. 11 illustrates a cross-sectional
view, in simplified form, of the sliding rail member 106 taken along line E-E of FIG. 9.
FIG. 12 illustrates a standalone transparent plan view, in simplified form, of one
embodiment of the rail guide 102 of the slide mechanism 100 of FIG. 7. FIG. 13
illustrates a transparent bottom view, in simplified form, of the rail guide 102 of FIG. 12.
FIG. 14 illustrates a transparent plan view, in simplified form, of the rail guide 102 of
FIG. 13 rotated left 90 degrees. FIG. 15 illustrates a cross-sectional view, in simplified
form, of the rail guide 102 of FIG. 12 taken along line F-F of FIG. 13.

[0051] As exemplified in FIGs. 8-11 and referring again to FIG. 7, the upper portion of
the cavity-based sliding rail member 106 includes an upper connector 118 that is
adapted to permit the upper end of the lower shaft portion to be securely connected to
the top 150 of the connector 118 in a manner that insures this upper end is coaxial with

the connector 118, and thus is coaxial with the cavity-based sliding rail assembly 104,
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regardless of how the club is swung. It is noted that this rigid connection can be
realized in a variety of ways. By way of example but not limitation, in the cavity-based
sliding rail member 106 embodiment that is shown in FIGs. 8-11 this adaptation is
configured as follows. The top end 150 of the upper connector 118 includes a
cylindrical cavity 120 that is coaxial with the connector 118. This cavity 120 has a
diameter D3 that is sized to permit the upper end of the lower shaft portion to be
snugly inserted downward into the cavity 120 while a strong adhesive is used to rigidly
adhere the radial outer surface of this upper end to the radial wall of the cavity 120. It
will be appreciated that various types of adhesive can be used. In an exemplary
implementation of the cavity-based slide mechanism 100 the adhesive is an epoxy.
The lower portion of the sliding rail member 106 includes a sliding rail block 122, where
the bottom of the connector 118 is rigidly disposed onto a central position on the top
surface 124 of the sliding rail block 122 such that the cavity 120 and the sliding ralil
block 122 have a common longitudinal axis Y3 which is orthogonal to the surface 124,
thus insuring that the longitudinal axis of the upper end of the lower shaft portion is
orthogonal to the surface 124 when this upper end is connected to the top of the

connector 118.

[0052] As exemplified in FIGs. 12-15 and referring again to FIG. 7, the lower portion of
the cavity-based rail guide 102 includes a lower connector 128 that is adapted to
permit the lower end of the upper shaft portion to be securely connected to the bottom
152 of the connector 128 in a manner that insures this lower end is coaxial with the
connector 128, and thus is coaxial with the rail guide 102, regardless of how the club is
swung. It is noted that this rigid connection can be realized in a variety of ways. By
way of example but not limitation, in the cavity-based rail guide 102 embodiment that is
shown in FIGs. 12-15 this adaptation is configured as follows. The bottom end 152 of
the lower connector 128 includes a cylindrical cavity 130 that is coaxial with the
connector 128. This cavity 130 has a diameter D4 that is sized to permit the lower end
of the upper shaft portion to be snugly inserted upward into the cavity 130 while the
aforementioned strong adhesive is used to rigidly adhere the radial outer surface of
this lower end to the radial wall of the cavity 130. It is noted that the diameter D4 is
typically slightly larger than the diameter D3 since on a conventional golf club shaft the
diameter of the lower end of the upper shaft portion is typically slightly larger than the

diameter of the upper end of the lower shaft portion. The upper portion of the rail
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guide 102 includes a guide block 132, where the top of the connector 128 is rigidly
disposed onto a central position on the bottom surface 134 of the guide block 132 such
that the cavity 130 and the guide block 132 have a common longitudinal axis Y4 which
is orthogonal to the surface 134, thus insuring that the longitudinal axis of the lower
end of the upper shaft portion is orthogonal to the surface 134 when this lower end is

connected to the bottom 152 of the connector 128.

[0053] Generally speaking and referring again to FIGs. 4 and 7-15, the cavity-based
rail guide 102, the front ball bearings 26/28, the rear ball bearings 30/32, and the
cavity-based sliding rail assembly 104 are cooperatively configured to permit low-
friction, transverse/lateral movement (e.g., a transverse/lateral shift) of the assembly
104 relative to the guide 102, where this movement/shift is limited to the maximum rail
travel distance D1. More particularly, the sliding rail block 122 of the cavity-based
sliding rail member 106 has a prescribed width W1 and includes a pair of opposing
elongated rail slots 136 and 138 (namely a front rail slot 136 and a rear rail slot 138).
As exemplified in FIGs. 4 and 10, the rail slots 136 and 138 are positioned such that
their longitudinal axes lie along a horizontal plane that is orthogonal to the longitudinal
axis Y3 of the sliding rail member 106. The upper portion of the guide block 132 of the
cavity-based rail guide 102 includes a linear guide channel 140 that passes from the
left side 146 of the guide block 132 to the right side 148 thereof, where this channel
140 is generally adapted to receive the combination of the sliding rail block 122 and
the front and rear ball bearings 26/28/30/32 in sliding engagement when this
combination is slidably inserted into the channel 140. More particularly, the vertical
axis of the linear guide channel 140 is aligned with the aforementioned common
longitudinal axis Y4 of the rail guide 102. The guide channel 140 has parallel vertical
sidewalls and a pair of opposing elongated guide slots 142 and 144 (namely a front
guide slot 142 and a rear guide slot 144), where the front guide slot 142 resides on one
of the sidewalls of the channel 140 and the rear guide slot 144 resides on the other of
the sidewalls of the channel 140. As exemplified in FIGs. 4 and 14, the front and rear
guide slots 142 and 144 are positioned on their respective sidewalls such that their
longitudinal axes lie along a horizontal plane that is orthogonal to the longitudinal axis
Y4. The guide channel 140 also has a prescribed width W2 that is slightly greater than
width W1, thus allowing the sliding rail block 122 to be movably positioned within the

channel 140. The front rail slot 136 and the front guide slot 142 have a common shape
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that is slightly less than semi-circular and is sized to allow these slots 136 and 142 to
receive the front ball bearings 26/28 in low-friction rolling engagement when the sliding
rail block 122 is positioned within the guide channel 140. The front ball bearings 26/28
thus serve to separate the front rail slot 136 and the front guide slot 142 slightly. In an
exemplary embodiment of the cavity-based slide mechanism 100 the size and shape
of the front rail slot 136 and the front guide slot 142 matches the size and shape of a
portion of the exterior surface of each of the front ball bearings 26/28 so that the
contact between each of the ball bearings 26/28 and the slots 136 and 142 is equally
distributed over the entire surface of each of the ball bearings 26/28, thus minimizing
the friction between these slots and ball bearings. Similarly, the rear rail slot 138 and
the rear guide slot 144 have a common shape that is slightly less than semi-circular
and is sized to allow these slots 138 and 144 to receive the rear ball bearings 30/32 in
low-friction rolling engagement when the sliding rail block 122 is positioned within the
guide channel 140. The rear ball bearings 30/32 thus serve to separate the rear rail
slot 138 and the rear guide slot 144 slightly. In an exemplary embodiment of the slide
mechanism 100 the size and shape of the rear rail slot 138 and the rear guide slot 144
matches the size and shape of a portion of the exterior surface of each of the rear ball
bearings 30/32 so that the contact between each of the ball bearings 30/32 and the
slots 138 and 144 is equally distributed over the entire surface of each of the ball
bearings 30/32, thus minimizing the friction between these slots and ball bearings.
Accordingly, once the sliding rail block 122 has been movably positioned within the
guide channel 140, and the front ball bearings 26/28 have been rollably and slidably
inserted in-between the front rail slot 136 and the front guide slot 142, and the rear ball
bearings 30/32 have been rollably and slidably inserted in-between the rear rail slot
138 and the rear guide slot 144, the sliding rail member 106 (and thus the sliding rail
assembly 104) is permitted to slide/travel in a direction that is orthogonal to both the
longitudinal axis Y3 of the sliding rail member 106 (and thus the longitudinal axis of the

sliding rail assembly 104) and the longitudinal axis Y4 of the rail guide 102.

[0054] Referring again to FIGs. 4, 7, 9, 10, 13 and 14, in an exemplary implementation
of the cavity-based slide mechanism 100 the difference between the just-described
widths W1 and W2 is greater than or equal to 1.0 millimeters and less than or equal to
2.0 millimeters. The cavity-based sliding rail member 106 can optionally include one or

more weight-reducing apertures (not shown) that serve to further reduce the weight of
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the cavity-based slide mechanism 100, where these apertures may be sized to be as
large as possible without negatively affecting the structural integrity of the sliding rail
member 106. Similarly, the cavity-based rail guide 102 can optionally include one or
more weight-reducing apertures (also not shown) that serve to yet further reduce the
weight of the slide mechanism 100, where these apertures may be sized to be as large
as possible without negatively affecting the structural integrity of the rail guide 102.
The exterior edges and corners on the slide mechanism 100 can optionally be rounded
in order to prevent injury to the golfer and yet further reduce the weight of the slide

mechanism 100.

[0055] As exemplified in FIGs. 5, 6 and 12-15, the guide block 132 of the cavity-based
rail guide 102 also includes a rail travel distance limiting aperture 154 that is located on
the bottom surface 156 of the rail guide’s guide channel 140. It is noted that this rail
travel distance limiting aperture 154 represents one embodiment of the
aforementioned rail travel distance limiting feature 40. The rail travel distance limiting
aperture 154 has a prescribed width W3 and a prescribed length L2, and in an
exemplary embodiment of the rail guide 102 passes between the cylindrical cavity 130
and the linear guide channel 140. As exemplified in FIGs. 8-11, the cavity-based
sliding rail member 106 includes a longitudinal aperture 126 that passes from the
cylindrical cavity 120 to the bottom 158 of the sliding rail member 106 (which is the
bottom of the sliding rail block 122), where the longitudinal axis of this aperture 126 is
aligned with the common longitudinal axis Y3 of both the cavity 120 and the sliding rail
block 122. In other words, the aperture 126 is coaxial with both the upper connector
118 and the sliding rail block 122. The aperture 126 has a prescribed radially cross-
sectional shape and a prescribed diameter D5. As exemplified in FIG. 7, the cavity-
based slide-limiting member 108 that is securely inserted into the aperture 126
includes an aperture-mating post 160 (which represents one embodiment of the
aforementioned post 36) and a head 162 that is rigidly disposed onto the top of the
post 160. The post 160 has a radially cross-sectional shape that is the same as the
radially cross-sectional shape of the aperture 126. The post 160 also has a prescribed
length L3 and a prescribed diameter D2 that are selected to permit the post 160 to be
fully and securely inserted downward into the aperture 126 so that the post 160
protrudes from the bottom 158 of the sliding rail member 106 after this insertion (a

portion of this protrusion is shown in FIG. 4) and the bottom of the post 160 protrudes
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the aforementioned protrusion distance into the rail travel distance limiting aperture
154.

[0056] Referring again to FIGs. 7-11, in one implementation of the cavity-based slide
mechanism 100 the longitudinal aperture 126 can have a circular radially cross-
sectional shape and can be threaded, and the radially outer surface of the aperture-
mating post 160 can also be threaded in a manner that permits the post 160 to be
threadably connected to the aperture 126, thus allowing the secure insertion of the
cavity-based slide-limiting member 108 into the cavity-based sliding rail member 106 to
be made by threadably fully inserting the post 160 into the aperture 126. In this
particular implementation a lock-washer (not shown) can optionally be disposed onto
the post 160 before it is threadably inserted into the aperture 126; when the post 160 is
threadably fully inserted into the aperture 126 the lock-washer will become sandwiched
between the bottom of the head 162 and the bottom of the cylindrical cavity 120. In
another implementation of the slide mechanism 100 where the aperture 126 is un-
threaded and the radially outer surface of the post 160 is un-threaded, the aperture
126 can have any one of a variety of radially cross-sectional shapes (e.g., a circle, a
square, and a hexagon, among other two-dimensional shapes) and the secure
insertion of the slide-limiting member 108 into the sliding rail member 106 can be made
by inserting the post 160 into the aperture 126 while the aforementioned strong
adhesive is used to rigidly adhere the radially outer surface of the post 160 to the radial

wall of the aperture 126.

[0057] Referring again to FIGs. 2-15, the ball bearing retainer feature 38 is generally
adapted to retain the front ball bearings 26/28 in-between the front rail slot 136 and the
front guide slot 142, and also retain the rear ball bearings 30/32 in-between the rear
rail slot 138 and the rear guide slot 144, when the sliding rail block 122 of the cavity-
based sliding rail member 106 is movably positioned within the guide channel 140 of
the cavity-based rail guide 102. It is noted that the ball bearing retainer feature 38 can
be realized in a variety of ways. By way of example but not limitation, in the cavity-
based sliding rail assembly 104 embodiment that is shown in FIGs. 2-4 and 7-10 the
ball bearing retainer feature 38 is realized as follows. The ball bearing retainer feature
includes the aforementioned front ball bearing retainer members 110 and 114 and rear

ball bearing retainer members 112 and 116. Each of these retainer members
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110/112/114/116 includes a post (e.g., post 164) and a head (e.g., head 166) that is
rigidly disposed onto one end of the post. The sliding rail block 122 includes a pair of
front retainer member cavities 168 and 170, and a pair of rear retainer member cavities
172 and 174, where the longitudinal axis of each of these cavities 168/170/172/174 lies
along the aforementioned horizontal plane along which the rail slots 136 and 138 are
positioned (as shown in FIGs. 8 and 10), and each of these cavities 168/170/172/174
has a size and shape that are adapted to allow the post (e.g., post 164) of a given one
of the retainer members 110/112/114/116 to be fully and securely inserted into the
cavity such that the head (e.g., head 166) of this retainer member contacts the left side
184 or the right side 186 of the sliding rail block 122 (as shown in FIGs. 2-4). In one
implementation of the sliding rail assembly 104 each of the cavities 168/170/172/174
can have a circular radially cross-sectional shape and can be threaded, and the
radially outer surface of the post of each of the retainer members 110/112/114/116 can
also be threaded in a manner that permits it to be threadably connected to a given one
of the cavities 168/170/172/174. As shown in FIGs. 3 and 4, the head of each of the
retainer members 110/112/114/116 has a radial size that is selected to allow this head
to cover a prescribed portion of a given one of the ends of a given one of the rail slots
136/138, where this portion is large enough to prevent the ball bearings 26/28/30/32
from falling out of the slide mechanism 100 after it has been completely assembled
regardless of how the golf club is swung, and small enough to allow the
aforementioned transverse/lateral movement of the assembly 104 relative to the guide
102 (e.g., the front ball bearing retainer members 110 and 114 retain the front ball
bearings 26/28 in-between the front rail slot 136 and the front guide slot 142, and the
rear ball bearing retainer members 112 and 116 retain the rear ball bearings 30/32 in-

between the rear rail slot 138 and the rear guide slot 144).

[0058] As will be appreciated from FIGs. 4-6 and the functional operation of the cavity-
based slide mechanism 100 described in this section, and referring again to FIGs. 7-
15, after the cavity-based slide mechanism 100 has been completely assembled, the
length L3 of the aperture-mating post 160 of the cavity-based slide-limiting member
108 is selected such that the bottom of this post 160 will protrude the aforementioned
protrusion distance into the rail travel distance limiting aperture 154 on the cavity-
based rail guide 102. As will now be described in more detail, this aperture 154 is

adapted to limit the travel of the cavity-based sliding rail assembly 104 (e.g., limit the
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aforementioned transverse/lateral movement/motion/shift) to the maximum rail travel
distance D1 by limiting the travel of the post 160 to this distance D1. More particularly,
the aperture 154 has one pair of opposing vertical sidewalls 176 and 178 that are
parallel to each other and to the vertical sidewalls of the rail guide’s linear guide
channel 140. The aperture 154 has another pair of opposing vertical sidewalls 180
and 182 that are symmetrical to each other, where a horizontally central portion of both
of these sidewalls 180 and 182 is orthogonal to the direction of slide/travel of the
cavity-based sliding rail member 106, and thus the direction of slide/travel of the post
160 of the slide-limiting member 108. As exemplified in FIGs. 5 and 6, both the width
W3 and length L2 of the aperture 154 are greater than the diameter D2 of the post
160, thus permitting the post 160 to travel laterally (e.qg., leftward and rightward from
the perspective of FIGs. 2, 3, 5 and 6) within the aperture 154. As will be appreciated
from FIGs. 5 and 6, the difference between the length L2 and the diameter D2 defines
the distance D1. When the sliding rail assembly 104 is situated in the aforementioned
coaxial position on the rail guide 102 the right side of the post 160 makes contact with
the sidewall 182 as shown in FIG. 5. When the sliding rail assembly 104 is situated in
the aforementioned maximally non-coaxial position on the rail guide 102 (which in the
illustrated case is a leftmost position) the left side of the post 160 makes contact with
the sidewall 180 as shown in FIG. 6. Generally speaking, the length L2 and the
diameter D2 can be selected so that the distance D1 can have any value, where this
value is selected based on the stiffness of the golf club, among other factors. By way
of example but not limitation, in an exemplary embodiment of the slide mechanism 100
the length L2 and the diameter D2 are selected so that the distance D1 is

approximately 0.65 millimeters.

[0059] Given the foregoing and referring again to FIGs. 5-7, it will be appreciated that
the cavity-based slide mechanism 100 permits the golfer to hear and feel the
transverse/lateral movement/motion/shift of the upper end of the lower shaft portion
relative to the lower end of the upper shaft portion when the golfer swings the club in a
desired manner. In other words, when the slide mechanism 100 is interposed into the
club’s shaft as described herein, the slide mechanism 100 provides the golfer with the
aforementioned audible and tactile feedback indicating whether or not they have
achieved a desired swing profile. For example, when the club is swung in a manner

that makes the upper end of the lower shaft portion transversely/laterally move/shift
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leftward relative to the lower end of the upper shaft portion such that the cavity-based
sliding rail assembly 104 reaches the maximally non-coaxial position on the cavity-
based rail guide 102 and the left side of the aperture-mating post 160 impacts the
vertical sidewall 180 of the rail travel distance limiting aperture 154, the slide
mechanism 100 will generate a discernible sound (e.qg., the golfer will hear a “click”
sound) and will also generate a tactile sensation at the proximal end of the club (e.qg.,
the golfer will feel a vibration that travels from the mechanism 100 through the upper

shaft portion and into their hands).

[0060] It will also be appreciated that the cavity-based slide mechanism can be
interposed into the golf club shaft at any desired location along the shaft. The decision
of which location along the shaft the aforementioned cut is to be made and the slide
mechanism is to be interposed involves the consideration of various factors such as
the following. Locating the slide mechanism closer to the grip on the butt end of the
shaft maximizes the flex in the lower shaft portion when the club is swung which is
advantageous. However, the inherent weight of the slide mechanism can also change
the balance point of the club which is disadvantageous, where the degree of this
change depends on the actual weight of the slide mechanism and the particular
location along the shaft where the slide mechanism is interposed. In an exemplary
implementation of the golf-club-related embodiments described in this section where
the golf club is a driver club having a graphite shaft and an over length of
approximately 45 inches, the aforementioned gap into which the slide mechanism is
inserted is located at a distance from the butt end of the shaft of about 30 percent of

the total length of the club (including the head of the club).

1.2 Baseball Bat Application

[0061] The training apparatus embodiments described in this section are hereafter
simply referred to as baseball-bat-related embodiments. These baseball-bat-related
embodiments generally relate to the field of baseball bats and more particularly to a
baseball bat swing training apparatus that batters can use to improve the mechanics of
how they swing their bat (e.qg., perfect their swing) and thus become better hitters (e.g.,
increase the speed of their swing and the frequency of getting a hit while they are at

bat). In other words and as will be appreciated from the more-detailed description that
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follows, the baseball-bat-related embodiments teach a batter to swing a bat faster
(e.g., increase their bat speed and power), thus enabling the batter to hit a baseball

that is thrown to them harder and further more consistently.

[0062] Referring again to FIGs. 1-6 and 16, in the baseball-bat-related embodiments
described in this section the sports-related implement 10 is a conventional baseball
bat, the object 18 is a conventional baseball, the distal section 12 of the implement is a
barrel section of the bat, the proximal section 14 of the implement is a handle section
of the bat, and the slide mechanism 22 is the post-based slide mechanism 200. The
baseball-bat-related embodiments are advantageous for various reasons including, but
not limited to, the following. The baseball-bat-related embodiments can be used with
any type of baseball bat including, but not limited to, a conventional wood bat, or a
conventional metal bat, or a conventional composite bat, or a conventional hybrid bat.
As is appreciated in the sport of baseball, wood bats are more flexible than metal bats,
and are also generally more flexible than composite and hybrid bats. A batter who has
good swing mechanics is able to cause a wood bat to flex when it is swung. This
flexing generally occurs midway between the proximal and distal ends of the bat and
further increases the speed/power of the barrel section. Given the foregoing, it will be
appreciated that when the slide mechanism 200 is interposed into a metal bat, or a
composite bat, or a hybrid bad, the slide mechanism 200 allows the

metal/composite/hybrid bat to simulate a wood bat.

[0063] Referring again to FIG. 16 and as will be appreciated from the more-detailed
description of the baseball-bat-related embodiments that follows, after the post-based
slide mechanism 200 has been completely assembled and inserted in-between the
barrel section of the baseball bat and the handle section of the bat, the forces incurred
during a batter's successful use of the baseball-bat-related embodiments (that is,
during a proper/preferred swing of the bat) may cause the aforementioned
transverse/lateral movement/motion/shift of the lower end of the barrel section relative
to the upper end of the handle section, which may in turn cause the slide mechanism
200 to provide the batter with both audible and tactile feedback indicating whether or
not they have achieved a desired swing profile. This audible and tactile feedback is

advantageous since it realistically simulates the bat impacting a baseball. Thus, by
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practicing with the baseball-bat-related embodiments described in this section the

batter will learn how to increase their bat speed and power.

[0064] Additionally, as is appreciated in the art of baseball, batters often warm up just
before stepping into the batter's box. A given batter may perform this warm-up in a
variety of ways including the following. The batter may warm-up by swinging a
baseball bat this is significantly heavier than the bat they are going to use in the
batter's box. The batter may also warm up by swinging a combination of conventional
bats, which also increases the weight compared to the bat they are going to use in the
batter's box. The batter may also slip a conventional weighted donut ring onto their bat
and then warm-up by swinging this temporarily weighted bat. The baseball-bat-related
embodiments described in this section are further advantageous in that they can be
used by a batter as a warm-up device. More particularly, in an exemplary warm-up
implementation of the baseball-bat-related embodiments the batter can slip the
conventional weighted donut ring onto the barrel section of the bat after the post-based
slide mechanism has been completely assembled and inserted in-between the barrel
and handle sections of the bat. Then, when the batter swings this warm-up
implementation, the just-described audible and tactile feedback that is provided to the
batter when the just-described transverse/lateral movement/motion/shift occurs will

provide the batter with the sensation of hitting a ball.

[0065] As exemplified in FIG. 16, the post-based slide mechanism 200 includes a
post-based rail guide 202 (which represents another embodiment of the
aforementioned rail guide 24), the aforementioned plurality of front ball bearings (e.qg.,
front ball bearings 26 and 28), and the aforementioned plurality of rear ball bearings
(e.q., rear ball bearings 30 and 32). The slide mechanism 200 also includes a post-
based sliding rail assembly 204 that includes a post-based sliding rail member 206
(which represents another embodiment of the aforementioned sliding rail member 34),
a post-based slide-limiting member 208 (which represents another embodiment of the
slide-limiting member described in section 1.0), the aforementioned pair of front ball
bearing retainer members 110 and 114, and the aforementioned pair of rear ball
bearing retainer members 112 and 116. As described heretofore, this collection of ball
bearing retainer members 110/112/114/116 represents one embodiment of the

aforementioned ball bearing retainer feature 38).
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[0066] FIG. 17 illustrates a standalone transparent plan view, in simplified form, of an
exemplary embodiment of the sliding rail member 206 of the slide mechanism 200 of
FIG. 16. FIG. 18 illustrates a transparent top view, in simplified form, of the sliding rail
member 206 of FIG. 17. FIG. 19 illustrates a transparent plan view, in simplified form,
of the sliding rail member 206 of FIG. 18 rotated right 90 degrees. FIG. 20 illustrates a
cross-sectional view, in simplified form, of the sliding rail member 206 taken along line
G-G of FIG. 18. FIG. 21 illustrates a standalone transparent plan view, in simplified
form, of an exemplary embodiment of the rail guide 202 of the slide mechanism 200 of
FIG. 16. FIG. 22 illustrates a transparent bottom view, in simplified form, of the rail
guide 202 of FIG. 21. FIG. 23 illustrates a transparent plan view, in simplified form, of
the rail guide 202 of FIG. 22 rotated left 90 degrees. FIG. 24 illustrates a cross-
sectional view, in simplified form, of the rail guide 202 of FIG. 21 taken along line H-H
of FIG. 22.

[0067] As exemplified in FIGs. 17-20 and referring again to FIG. 16, the upper portion
of the post-based sliding rail member 206 is adapted to permit the lower end of the
barrel section of the bat to be securely connected to this upper portion in a manner that
insures this lower end is coaxial with the post-based sliding rail assembly 204
regardless of how the bat is swung. It is noted that this secure connection can be
realized in a variety of ways. By way of example but not limitation, in the post-based
sliding rail member 206 embodiment that is shown in FIGs. 17-20 this adaptation is
configured as follows. The upper portion of the sliding rail member 206 includes a
barrel-mating post 210 and the lower portion of the sliding rail member 206 includes a
sliding rail block 212, where the bottom of the post 210 is rigidly disposed onto a
central position on the top surface 214 of the sliding rail block 212 such that the post
210 and the sliding rail block 212 have a common longitudinal axis Y5 which is
orthogonal to the surface 214, thus insuring that the longitudinal axis of the lower end
of the barrel section is orthogonal to the surface 214, and insuring that the bottom
surface of the barrel section is flush with the surface 214, when this lower end is

connected to the sliding rail member 206.

[0068] Referring again to FIGs. 17-20, the barrel-mating post 210 has a radially cross-

sectional shape that is the same as the radially cross-sectional shape of a longitudinal
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cavity that is formed on the lower end of the barrel section of the bat, where the
longitudinal axis of this cavity is aligned with the longitudinal axis of the lower end of
the barrel section. The barrel-mating post 210 also has a prescribed length L4 and a
prescribed diameter D6 that are selected to permit the post 210 to be fully and snugly
inserted upward into the longitudinal cavity. In one embodiment of the baseball bat
swing training apparatus described in this section where the bat has a solid
longitudinal interior (which is generally the case for wood bats), the longitudinal cavity
can be formed on the lower end of the barrel section after the bat is cut and the
aforementioned longitudinal section is removed. In one implementation of this
particular embodiment the longitudinal cavity can have a circular radially cross-
sectional shape and the radially outer surface of the barrel-mating post 210 can be
threaded, thus allowing the secure connection of the lower end of the barrel section to
the post-based sliding rail member 206 to be made by threadably inserting the post
210 into the cavity. In one version of this particular implementation the threads on the
barrel-mating post 210 are formed in a counterclockwise arrangement, which is
advantageous since it results in the connection between the lower end the barrel
section and the sliding rail member 206 remaining tight/secure when the bat is swung
by a right-handed batter. In another version of this particular implementation the
threads on the barrel-mating post 210 are formed in a clockwise arrangement, which is
advantageous since it results in the connection between the lower end the barrel
section and the sliding rail member 206 remaining tight/secure when the bat is swung
by a left-handed batter. In another implementation of this particular embodiment
where the radially outer surface of the barrel-mating post 210 is un-threaded (e.q.,
smooth), the longitudinal cavity can have any one of a variety of radially cross-
sectional shapes (e.g., a circle, a square, a hexagon, and a triangle, among other two-
dimensional shapes) and the secure connection of the lower end of the barrel section
to the sliding rail member 206 can be made by inserting the post 210 into the cavity
while the aforementioned strong adhesive is used to rigidly adhere the radially outer
surface of the post 210 to the radial wall of the cavity. In another embodiment of the
baseball bat swing training apparatus where the bat has a hollow longitudinal interior
(which is generally the case for metal bats and most composite bats), a longitudinal
cavity having a circular radially cross-sectional shape naturally exists on the lower end

of the barrel section, where the longitudinal axis of this cavity is aligned with the
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longitudinal axis of the lower end of the barrel section. In an exemplary
implementation of this particular embodiment the radially outer surface of the barrel-
mating post 210 is un-threaded and the secure connection of lower end of the barrel
section to the sliding rail member 206 is made by inserting the post 210 into the
longitudinal cavity while the strong adhesive is used to rigidly adhere the radially outer
surface of the post 210 to the radial wall of the cavity.

[0069] As exemplified in FIGs. 21-24 and referring again to FIG. 16, the lower portion
of the post-based rail guide 202 is adapted to permit the upper end of the handle
section of the bat to be securely connected to this lower portion in a manner that
insures this upper end is coaxial with the rail guide 202 regardless of how the batis
swung. It is noted that this secure connection can be realized in a variety of ways. By
way of example but not limitation, in the post-based rail guide 202 embodiment that is
shown in FIGs. 21-24 this adaptation is configured as follows. The lower portion of the
rail guide 202 includes a handle-mating post 216 and the upper portion of the rail guide
202 includes a guide block 218, where the top of the post 216 is rigidly disposed onto a
central position on the bottom surface 220 of the guide block 218 such that the post
216 and the guide block 218 have a common longitudinal axis Y6 which is orthogonal
to the surface 220, thus insuring that the longitudinal axis of the upper end of the
handle section is orthogonal to the surface 220, and insuring that the top surface of the
handle section is flush with the surface 220, when this upper end is connected to the
rail guide 202.

[0070] Referring again to FIGs. 17-20, the handle-mating post 216 has a radially
cross-sectional shape that is the same as the radially cross-sectional shape of a
longitudinal cavity that is formed on the upper end of the handle section of the bat,
where the longitudinal axis of this cavity is aligned with the longitudinal axis of the
upper end of the handle section. The handle-mating post 216 also has a prescribed
length L5 and a prescribed diameter D7 that are selected to permit the post 216 to be
fully and snugly inserted downward into the longitudinal cavity. In the aforementioned
embodiment of the baseball bat swing training apparatus described in this section
where the bat has a solid longitudinal interior, the longitudinal cavity can be formed on
the upper end of the handle section after the bat is cut and the aforementioned

longitudinal section is removed. In one implementation of this particular embodiment
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the longitudinal cavity can have a circular radially cross-sectional shape and the
radially outer surface of the handle-mating post 216 can be threaded, thus allowing the
secure connection of the upper end of the handle section to the post-based rail guide
202 to be made by threadably inserting the post 216 into the cavity. In one version of
this particular implementation the threads on the handle-mating post 216 are formed in
a counterclockwise arrangement, which is advantageous since it results in the
connection between the upper end the handle section and the rail guide 202 remaining
tight/secure when the bat is swung by a right-handed batter. In another version of this
particular implementation the threads on the handle-mating post 216 are formed in a
clockwise arrangement, which is advantageous since it results in the connection
between the upper end the handle section and the rail guide 202 remaining
tight/secure when the bat is swung by a left-handed batter. In another implementation
of this particular embodiment where the radially outer surface of the handle-mating
post 216 is un-threaded (e.g., smooth), the longitudinal cavity can have any one of a
variety of radially cross-sectional shapes (e.g., a circle, a square, a hexagon, and a
triangle, among other two-dimensional shapes) and the secure connection of the upper
end of the handle section to the rail guide 202 can be made by inserting the post 216
into the cavity while the aforementioned strong adhesive is used to rigidly adhere the
radially outer surface of the post 216 to the radial wall of the cavity. In the
aforementioned other embodiment of the baseball bat swing training apparatus where
the bat has a hollow longitudinal interior, a longitudinal cavity having a circular radially
cross-sectional shape naturally exists on the upper end of the handle section, where
the longitudinal axis of this cavity is aligned with the longitudinal axis of the upper end
of the handle section. In an exemplary implementation of this particular embodiment
the radially outer surface of the handle-mating post 216 is un-threaded and the secure
connection of upper end of the handle section to the rail guide 202 is made by inserting
the post 216 into the longitudinal cavity while the strong adhesive is used to rigidly

adhere the radially outer surface of the post 216 to the radial wall of the cavity.

[0071] Generally speaking and referring again to FIGs. 4 and 16-24, the post-based
rail guide 202, the front ball bearings 26/28, the rear ball bearings 30/32, and the post-
based sliding rail assembly 204 are cooperatively configured to permit low-friction,
transverse/lateral movement (e.g., a transverse/lateral shift) of the assembly 204

relative to the guide 202, where this movement/shift is limited to the aforementioned
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maximum rail travel distance D1. More particularly, the sliding rail block 212 of the
post-based sliding rail member 206 has the aforementioned width W1 and includes a
pair of opposing elongated rail slots 222 and 224 (namely a front rail slot 222 and a
rear rail slot 224). As exemplified in FIGs. 4 and 19, the rail slots 222 and 224 are
positioned such that their longitudinal axes lie along a horizontal plane that is
orthogonal to the longitudinal axis Y5 of the sliding rail member 206. The upper
portion of the guide block 218 of the post-based rail guide 202 includes a linear guide
channel 226 that passes from the left side 228 of the guide block 218 to the right side
230 thereof, where this channel 226 is generally adapted to receive the combination of
the sliding rail block 212 and the front and rear ball bearings 26/28/30/32 in sliding
engagement when this combination is slidably inserted into the channel 226. More
particularly, the vertical axis of the linear guide channel 226 is aligned with the
aforementioned common longitudinal axis Y6 of the rail guide 202. The guide channel
226 has parallel vertical sidewalls and a pair of opposing elongated guide slots 232
and 234 (namely a front guide slot 232 and a rear guide slot 234), where the front
guide slot 232 resides on one of the sidewalls of the channel 226 and the rear guide
slot 234 resides on the other of the sidewalls of the channel 226. As exemplified in
FIGs. 4 and 23, the front and rear guide slots 232 and 234 are positioned on their
respective sidewalls such that their longitudinal axes lie along a horizontal plane that is
orthogonal to the longitudinal axis Y6. The guide channel 226 also has the
aforementioned width W2 that is slightly greater than width W1, thus allowing the
sliding rail block 212 to be movably positioned within the channel 226. The front rail
slot 222 and the front guide slot 232 have a common shape that is slightly less than
semi-circular and is sized to allow these slots 222 and 232 to receive the front ball
bearings 26/28 in low-friction rolling engagement when the sliding rail block 212 is
positioned within the guide channel 226. The front ball bearings 26/28 thus serve to
separate the front rail slot 222 and the front guide slot 232 slightly. In an exemplary
embodiment of the post-based slide mechanism 200 the size and shape of the front
rail slot 222 and the front guide slot 232 matches the size and shape of a portion of the
exterior surface of each of the front ball bearings 26/28 so that the contact between
each of the ball bearings 26/28 and the slots 222 and 232 is equally distributed over
the entire surface of each of the ball bearings 26/28, thus minimizing the friction

between these slots and ball bearings. Similarly, the rear rail slot 224 and the rear
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guide slot 234 have a common shape that is slightly less than semi-circular and is
sized to allow these slots 224 and 234 to receive the rear ball bearings 30/32 in low-
friction rolling engagement when the sliding rail block 212 is positioned within the guide
channel 226. The rear ball bearings 30/32 thus serve to separate the rear rail slot 224
and the rear guide slot 234 slightly. In an exemplary embodiment of the slide
mechanism 200 the size and shape of the rear rail slot 224 and the rear guide slot 234
matches the size and shape of a portion of the exterior surface of each of the rear ball
bearings 30/32 so that the contact between each of the ball bearings 30/32 and the
slots 224 and 234 is equally distributed over the entire surface of each of the ball
bearings 30/32, thus minimizing the friction between these slots and ball bearings.
Accordingly, once the sliding rail block 212 has been movably positioned within the
guide channel 226, and the front ball bearings 26/28 have been rollably and slidably
inserted in-between the front rail slot 222 and the front guide slot 232, and the rear ball
bearings 30/32 have been rollably and slidably inserted in-between the rear rail slot
224 and the rear guide slot 234, the sliding rail member 206 (and thus the sliding rail
assembly 204) is permitted to slide/travel in a direction that is orthogonal to both the
longitudinal axis Y5 of the sliding rail member 206 (and thus the longitudinal axis of the

sliding rail assembly 204) and the longitudinal axis Y6 of the rail guide 202.

[0072] Referring again to FIGs. 4, 16, 18, 19, 22 and 23, in an exemplary
implementation of the post-based slide mechanism 200 the difference between the
just-described widths W1 and W2 is greater than or equal to 1.0 millimeters and less
than or equal to 2.0 millimeters. The post-based sliding rail member 206 can optionally
include one or more weight-reducing apertures (not shown) that serve to further reduce
the weight of the post-based slide mechanism 200, where these apertures may be
sized to be as large as possible without negatively affecting the structural integrity of
the sliding rail member 206. Similarly, the post-based rail guide 202 can optionally
include one or more weight-reducing apertures (also not shown) that serve to yet
further reduce the weight of the slide mechanism 200, where these apertures may be
sized to be as large as possible without negatively affecting the structural integrity of
the rail guide 202. The exterior edges and corners on the slide mechanism 200 can
optionally be rounded in order to prevent injury to the golfer and yet further reduce the

weight of the slide mechanism 200.
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[0073] As exemplified in FIGs. 5, 6 and 21-24, the guide block 218 of the post-based
rail guide 202 also includes a rail travel distance limiting cavity 236 that is located on
the bottom surface 238 of the rail guide’s guide channel 226. It is noted that this rail
travel distance limiting cavity 236 represents another embodiment of the
aforementioned rail travel distance limiting feature 40. The rail travel distance limiting
cavity 236 has the aforementioned width W3, the aforementioned length L2, and a
prescribed depth D8 which is greater than the aforementioned protrusion distance. As
exemplified in FIGs. 17-20, the post-based sliding rail member 206 includes a
longitudinal aperture 240 that passes from the top of the sliding rail member 206 to the
bottom 246 thereof (which is the bottom of the sliding rail block 212), where the
longitudinal axis of this aperture 240 is aligned with the common longitudinal axis Y5 of
both the barrel-mating post 210 and the sliding rail block 212. In other words, the
aperture 240 is coaxial with both the barrel-mating post 210 and the sliding rail block
212. The aperture 240 has a prescribed radially cross-sectional shape and a
prescribed diameter D9. As exemplified in FIG. 16, the post-based slide-limiting
member 208 that is securely inserted into the aperture 240 includes an aperture-
mating post 242 (which represents another embodiment of the aforementioned post
36) and a head 244 that is rigidly disposed onto the top of the post 242. The post 242
has a radially cross-sectional shape that is the same as the radially cross-sectional
shape of the aperture 240. The post 242 also has a prescribed length L6 and the
aforementioned diameter D2 that are selected to permit the post 242 to be fully and
securely inserted downward into the aperture 240 so that the post 242 protrudes from
the bottom 246 of the sliding rail member 206 after this insertion (a portion of this
protrusion is shown in FIG. 4) and the bottom of the post 242 protrudes the protrusion

distance into the rail travel distance limiting cavity 236.

[0074] Referring again to FIGs. 16-20, in one implementation of the post-based slide
mechanism 200 the longitudinal aperture 240 can have a circular radially cross-
sectional shape and can be threaded, and the radially outer surface of the aperture-
mating post 242 can also be threaded in a manner that permits the post 242 to be
threadably connected to the aperture 240, thus allowing the secure insertion of the
post-based slide-limiting member 208 into the post-based sliding rail member 206 to be
made by threadably fully inserting the post 242 into the aperture 240. In this particular

implementation a lock-washer (not shown) can optionally be disposed onto the post
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242 before it is threadably inserted into the aperture 240; when the post 242 is
threadably fully inserted into the aperture 240 the lock-washer will become sandwiched
between the bottom of the head 244 and the top of the barrel-mating post 210. In
another implementation of the slide mechanism 200 where the aperture 240 is un-
threaded and the radially outer surface of the post 242 is un-threaded, the aperture
240 can have any one of a variety of radially cross-sectional shapes (e.g., a circle, a
square, and a hexagon, among other two-dimensional shapes) and the secure
insertion of the slide-limiting member 208 into the sliding rail member 206 can be made
by inserting the post 242 into the aperture 240 while the aforementioned strong
adhesive is used to rigidly adhere the radially outer surface of the post 242 to the radial

wall of the aperture 240.

[0075] Referring again to FIGs. 2-6 and 16-24, the ball bearing retainer feature 38 is
generally adapted to retain the front ball bearings 26/28 in-between the front rail slot
222 and the front guide slot 232, and also retain the rear ball bearings 30/32 in-
between the rear rail slot 224 and the rear guide slot 234, when the sliding rail block
212 of the post-based sliding rail member 206 is movably positioned within the guide
channel 226 of the post-based rail guide 202. It is noted that the ball bearing retainer
feature 38 can be realized in a variety of ways. By way of example but not limitation, in
the post-based sliding rail assembly 204 embodiment that is shown in FIGs. 2-4 and
16-19 the ball bearing retainer feature 38 is realized as follows. The ball bearing
retainer feature includes the aforementioned front ball bearing retainer members 110
and 114 and rear ball bearing retainer members 112 and 116. The sliding rail block
212 includes a pair of front retainer member cavities 248 and 250, and a pair of rear
retainer member cavities 252 and 254, where the longitudinal axis of each of these
cavities 248/250/252/254 lies along the aforementioned horizontal plane along which
the rail slots 222 and 224 are positioned (as shown in FIGs. 17 and 19), and each of
these cavities 248/250/252/254 has a size and shape that are adapted to allow the
post (e.q., post 164) of a given one of the retainer members 110/112/114/116 to be
fully and securely inserted into the cavity such that the head (e.g., head 166) of this
retainer member contacts the left side 256 or the right side 258 of the sliding rail block
212 (as shown in FIGs. 2-4). In one implementation of the sliding rail assembly 204
each of the cavities 248/250/252/254 can have a circular radially cross-sectional shape

and can be threaded, and the radially outer surface of the post of each of the retainer
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members 110/112/114/116 can also be threaded in a manner that permits it to be
threadably connected to a given one of the cavities 248/250/252/254. As shown in
FIGs. 3 and 4, the head of each of the retainer members 110/112/114/116 has a radial
size that is selected to allow this head to cover a prescribed portion of a given one of
the ends of a given one of the rail slots 222/224, where this portion is large enough to
prevent the ball bearings 26/28/30/32 from falling out of the slide mechanism 200 after
it has been completely assembled regardless of how the baseball bat is swung, and
small enough to allow the aforementioned transverse/lateral movement of the
assembly 204 relative to the guide 202 (e.g., the front ball bearing retainer members
110 and 114 retain the front ball bearings 26/28 in-between the front rail slot 222 and
the front guide slot 232, and the rear ball bearing retainer members 112 and 116 retain
the rear ball bearings 30/32 in-between the rear rail slot 224 and the rear guide slot
234).

[0076] As will be appreciated from FIGs. 4-6 and the functional operation of the post-
based slide mechanism 200 described in this section, and referring again to FIGs. 16-
24, after the post-based slide mechanism 200 has been completely assembled, the
length L6 of the aperture-mating post 242 of the post-based slide-limiting member 208
is selected such that the bottom of this post 242 will protrude the aforementioned
protrusion distance into the rail travel distance limiting cavity 236 on the post-based rail
guide 202. As will now be described in more detail, this cavity 236 is adapted to limit
the travel of the post-based sliding rail assembly 204 (e.g., limit the transverse/lateral
movement/motion/shift) to the maximum rail travel distance D1 by limiting the travel of
the post 242 to this distance D1. More particularly, the cavity 236 has one pair of
opposing vertical sidewalls 176 and 178 that are parallel to each other and to the
vertical sidewalls of the rail guide’s linear guide channel 226. The cavity 236 has
another pair of opposing vertical sidewalls 180 and 182 that are symmetrical to each
other, where a horizontally central portion of both of these sidewalls 180 and 182 is
orthogonal to the direction of slide/travel of the post-based sliding rail member 206,
and thus the direction of slide/travel of post 242 of the slide-limiting member 208. As
exemplified in FIGs. 5 and 6, both the width W3 and length L2 of the cavity 236 are
greater than the diameter D2 of the post 242, thus permitting the post 242 to travel
laterally (e.g., leftward and rightward from the perspective of FIGs. 2, 3, 5 and 6) within
the cavity 236. As will be appreciated from FIGs. 5 and 6, the difference between the
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length L2 and the diameter D2 defines the distance D1. When the sliding rail
assembly 204 is situated in the aforementioned coaxial position on the rail guide 202
the right side of the post 242 makes contact with the sidewall 182 as shown in FIG. 5.
When the sliding rail assembly 204 is situated in the aforementioned maximally non-
coaxial position on the rail guide 202 the left side of the post 242 makes contact with
the sidewall 180 as shown in FIG. 6. Generally speaking, the length L2 and the
diameter D2 can be selected so that the distance D1 can have any value, where this
value is selected based on the stiffness of the baseball bat, among other factors. By
way of example but not limitation, in an exemplary embodiment of the slide mechanism
200 the length L2 and the diameter D2 are selected so that the distance D1 is

approximately 3.5 millimeters.

[0077] Given the foregoing and referring again to FIGs. 5, 6 and 16, it will be
appreciated that the post-based slide mechanism 200 permits the batter to hear and
feel the transverse/lateral movement/motion/shift of the lower end of the barrel section
of the baseball bat relative to the upper end of the handle section of the bat when the
batter swings the bat in a desired manner. In other words, when the slide mechanism
200 is interposed into the bat as described herein, the slide mechanism 200 provides
the batter with the aforementioned audible and tactile feedback indicating whether or
not they have achieved a desired swing profile. For example, when the bat is swung in
a manner that makes the lower end of the bat’s barrel section transversely/laterally
move/shift leftward relative to the upper end of the bat’'s handle section such that the
post-based sliding rail assembly 204 reaches the maximally non-coaxial position on the
post-based rail guide 202 and the left side of the aperture-mating post 242 impacts the
vertical sidewall 180 of the rail travel distance limiting cavity 236, the slide mechanism
200 will generate a discernible sound (e.g., the batter will hear a “click” sound) and will
also generate a tactile sensation at the proximal end of the bat (e.g., the batter will feel
a vibration that travels from the mechanism 200 through the bat’s handle section and

into their hands).

1.3 Tennis Racket Application

[0078] The training apparatus embodiments described in this section are hereafter

simply referred to as tennis-racket-related embodiments. These tennis-racket-related
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embodiments generally relate to the field of tennis rackets and more particularly to a
tennis racket swing training apparatus that tennis players can use to improve the
mechanics of how they swing their racket (e.g., perfect their swing) and thus become

better tennis players.

[0079] Referring again to FIGs. 1-6 and 16, in the tennis-racket-embodiments
described in this section the sports-related implement 10 is a conventional tennis
racket and the object 18 is a conventional tennis ball. The distal section 12 of the
implement includes a head section of the racket that includes an oval-shaped hoop the
interior of which is “stringed” with a planar network of cord. The distal section 12 also
includes the upper portion of a handle section of the racket and a throat section of the
racket that rigidly interconnects the head section to the upper portion of the handle
section. The proximal section 14 of the implement is the lower portion of the handle
section of the racket. The slide mechanism 22 is the post-based slide mechanism 200.
The tennis-racket-related embodiments are advantageous for various reasons
including, but not limited to, the following. The tennis-racket-related embodiments can
be used with any type of tennis racket including, but not limited to, rackets made from
various types of wood, various types of light-weight metals, and various types of

composite materials.

[0080] Referring again to FIG. 16 and as will be appreciated from the more-detailed
description of the tennis-racket-related embodiments that follows, after the post-based
slide mechanism 200 has been completely assembled and inserted in-between the
upper portion of the racket’s handle section and the lower portion of the racket’'s
handle section, the forces incurred during a tennis player’'s successful use of the
tennis-racket-related embodiments (that is, during a proper/preferred swing of the
racket) will cause the aforementioned transverse/lateral movement/motion/shift of the
upper portion of the racket’s handle section (and thus the throat and head sections of
the racket that extend from this upper portion) relative to the lower portion of the
racket’'s handle section. Given the foregoing, it will be appreciated that this
movement/motion/shift is confined to a direction that is orthogonal to both the
longitudinal axis of this upper portion and the longitudinal axis of this lower portion, and
is also confined to a direction that is orthogonal to the head section’s planar network of

cord, and is limited to the aforementioned maximum rail travel distance D1. This
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movement/motion/shift may in turn cause the slide mechanism 200 to provide the
player with both audible and tactile feedback indicating whether or not they have
achieved a desired swing profile. The particular value for the distance D1 is selected
based on the stiffness of the racket, among other factors. By way of example but not
limitation, in an exemplary embodiment of the tennis racket swing training apparatus

described in this section the distance D1 is approximately 3.0 millimeters.

[0081] As exemplified in FIGs. 17-20 and referring again to FIG. 16, the upper portion
of the post-based sliding rail member 206 is adapted to permit the lower end of the
upper portion of the tennis racket' s handle section to be securely connected to the
upper portion of the sliding rail member 206 in a manner that insures the upper portion
of the racket’s handle section is coaxial with the post-based sliding rail assembly 204
regardless of how the racket is swung (e.g., the longitudinal axis of this lower end is
orthogonal to the top surface 214 of the sliding rail block 212, and the bottom surface
of the upper portion of the racket’s handle section is flush with the surface 214, when
this lower end is connected to the sliding rail member 206). It is noted that this secure
connection can be realized in a variety of ways including, but not limited to, the
different ways described in section 1.2 above. More particularly and by way of
example but not limitation, in the post-based sliding rail member 206 embodiment that
is shown in FIGs. 17-20 this adaptation is configured as follows. The barrel-mating
post 210 has a radially cross-sectional shape that is the same as the radially cross-
sectional shape of a longitudinal cavity that is formed on the lower end of the upper
portion of the racket's handle section, where the longitudinal axis of this cavity is
aligned with the longitudinal axis of the lower end of the upper portion of the racket's
handle section. The longitudinal cavity can be formed on the lower end of the upper
portion of the racket's handle section after the racket is cut and the aforementioned

longitudinal section is removed.

[0082] As exemplified in FIGs. 21-24 and referring again to FIG. 16, the lower portion
of the post-based rail guide 202 is adapted to permit the upper end of the lower portion
of the tennis racket's handle section to be securely connected to the lower portion of
the rail guide 202 in a manner that insures the lower portion of the racket’s handle
section is coaxial with the rail guide 202 regardless of how the racket is swung (e.g.,

the longitudinal axis of this upper end is orthogonal to the bottom surface 220 of the
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guide block 218, and the top surface of the lower portion of the racket's handle section
is flush with the surface 220, when this upper end is connected to the rail guide 202).
It is noted that this secure connection can be realized in a variety of ways including,
but not limited to, the different ways described in section 1.2. More particularly and by
way of example but not limitation, in the post-based sliding rail guide 202 embodiment
that is shown in FIGs. 21-24 this adaptation is configured as follows. The handle-
mating post 216 has a radially cross-sectional shape that is the same as the radially
cross-sectional shape of a longitudinal cavity that is formed on the upper end of the
lower portion of the racket's handle section, where the longitudinal axis of this cavity is
aligned with the longitudinal axis of the upper end of the lower portion of the racket's
handle section. The longitudinal cavity can be formed on the upper end of the lower
portion of the racket's handle section after the racket is cut and the aforementioned

longitudinal section is removed.

[0083] Given the foregoing and referring again to FIGs. 5, 6 and 16, it will be
appreciated that the post-based slide mechanism 200 permits the tennis player to hear
and feel the transverse/lateral movement/motion/shift of the upper portion of the tennis
racket’s handle section relative to the lower portion of the racket's handle section when
the player swings the racket in a desired manner. In other words, when the slide
mechanism 200 is interposed into the racket as described herein, the slide mechanism
200 provides the player with the aforementioned audible and tactile feedback
indicating whether or not they have achieved a desired swing profile. For example,
when the racket is swung in a manner that makes the upper portion of the racket's
handle section transversely/laterally move/shift leftward relative to the lower portion of
the racket’s handle section such that the post-based sliding rail assembly 204 reaches
the maximally non-coaxial position on the post-based rail guide 202 and the left side of
the aperture-mating post 242 impacts the vertical sidewall 180 of the rail travel
distance limiting cavity 236, the slide mechanism 200 will generate a discernible sound
(e.q., the player will hear a “click” sound) and will also generate a tactile sensation at
the proximal end of the racket (e.g., the player will feel a vibration that travels from the
mechanism 200 through the lower portion of racket’s handle section and into their
hands).

2.0 Baseball Bat Swing Training Apparatus
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[0084] The training apparatus embodiment described in this section is hereafter simply
referred to as an alternate baseball-bat-related embodiment. This alternate baseball-
bat-related embodiment generally relates to the field of baseball bats and more
particularly to an alternate embodiment of a baseball bat swing training apparatus that
batters can use to improve the mechanics of how they swing their bat and thus
become better hitters. In other words and as will be appreciated from the more
detailed description that follows, the alternate baseball-bat-related embodiment
teaches a batter to swing their bat faster, thus enabling the batter to hit a baseball that
is thrown to them harder and further more consistently. Referring again to FIG. 1, in
the alternate baseball-bat-related embodiment described in this section the sports-
related implement 10 is a conventional baseball bat, the object 18 is a conventional
baseball, the distal section 12 of the implement is a barrel section of the bat, the
proximal section 14 of the implement is a handle section of the bat. As will be
described in more detail hereafter a substitute slide mechanism is inserted within the

aforementioned gap that is formed between the barrel and handle sections of the bat.

[0085] FIG. 26 illustrates a plan view, in simplified form, of an exemplary embodiment
of the substitute slide mechanism 300 shown connected in-between the lower end of
the barrel section 312 of the baseball bat and the upper end of the handle section 314
of the bat. As exemplified in FIG. 26, the substitute slide mechanism 300 includes a
substitute sliding rail assembly 334 and a substitute rail guide 332. As will be
described in more detail hereafter, the substitute sliding rail assembly 334 is securely
connected to the lower end of the barrel section 312 in a manner that insures the
substitute sliding rail assembly 334 and this lower end are substantially coaxial
regardless of how the bat is swung. The substitute rail guide 332 is securely
connected to the upper end of the handle section 314 in a manner that insures the
substitute rail guide 332 and this upper end are substantially coaxial regardless of how
the bat is swung. The substitute sliding rail assembly 334 shown in FIG. 26 is situated
in a rightmost position on the substitute rail guide 332 such that the longitudinal axis
Y7 of the lower end of the barrel section 312 of the bat is substantially aligned with the
longitudinal axis Y8 of the upper end of the handle section 314 of the bat (e.g., these
lower and upper ends are substantially coaxial when the substitute sliding rail

assembly 334 is situated in the rightmost position). As will be appreciated from the

38



more-detailed description of the substitute slide mechanism 300 that follows, when a
batter is holding their bat in preparation to swing it (e.g., when the batter is holding
their bat with its barrel section 312 raised behind their head and above one of their
shoulders), the substitute sliding rail assembly 334 and the lower end of the barrel

section 312 of the bat will naturally move to the rightmost position.

[0086] FIG. 27 illustrates a plan view, in simplified form, of the substitute slide
mechanism 300 of FIG. 26 where the substitute sliding rail assembly 334 is situated in
a leftmost position on the substitute rail guide 332 such that the longitudinal axis Y7 of
the lower end of the barrel section 312 of the baseball bat is transversely offset a
prescribed maximum rail travel distance D10 from the longitudinal axis Y8 of the upper
end of the handle section 314 of the bat. It will be appreciated that this transverse
offset between the lower end of the barrel section 312 and the upper end of the handle
section 314 can be caused by forces incurred during a desired swing 328 of the bat.
As exemplified in FIGs. 26 and 27, after the substitute slide mechanism 300 has been
completely assembled and connected to the barrel and handle sections 312 and 314 of
the bat, the substitute slide mechanism 300 permits limited, low-friction, transverse
movement of the lower end of the barrel section 312 relative to the upper end of the
handle section 314 with substantial mechanical integrity. In other words, the substitute
sliding rail assembly 334 and the substitute rail guide 332 of the substitute slide
mechanism 300 are cooperatively configured to permit low-friction lateral movement
(e.q., a lateral shift) of the lower end of the barrel section 312 relative to the upper end
of the handle section 314 during a swinging 328 of the bat, where this lateral
movement/motion/shift is confined to a direction that is substantially orthogonal to both
the longitudinal axis Y7 of this lower end and the longitudinal axis Y8 of this upper end,
and this lateral movement/motion/shift is limited to the maximum rail travel distance
D10.

3.0 Other Embodiments

[0087] While the training apparatus has been described by specific reference to
embodiments thereof, it is understood that variations and modifications thereof can be
made without departing from the true spirit and scope of the training apparatus. By

way of example but not limitation, rather than the slide mechanism embodiments, (and
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related implementations and versions thereof) described herein being
interposed/installed/inserted into either an existing conventional golf club or an existing
conventional baseball bat or an existing conventional tennis racket as described
heretofore, alternate embodiments of the training apparatus are also possible where
the slide mechanism embodiments are directly manufactured into either a new training
golf club or a new training baseball bat or a new training tennis racket. The slide
mechanism embodiments can also be interposed/installed/inserted into any other type
of conventional sports-related implement that is swung. For example, the slide
mechanism embodiments can be interposed/installed/inserted into a hockey stick, or
other types of bats (such as a cricket bat, or the like), or other types of rackets (such as

a racquetball racket, or a paddle ball racket, or a badminton racket, or the like).

[0088] Additionally, FIG. 25 illustrates an enlarged cross-sectional view, in simplified
form, of an alternate embodiment of the slide mechanism of FIG. 2 taken along line C-
C of FIG. 2. The alternate slide mechanism embodiment 260 shown in FIG. 25 is
applicable to both the cavity-based and the post-based embodiments of the slide
mechanism described heretofore. As such, the alternate slide mechanism
embodiment 260 can be used with any of the aforementioned different types of sports-
related implements that a person swings. However, as will be appreciated from the
more detailed description of the alternate slide mechanism embodiment 260 that
follows, this particular embodiment is especially advantageous when used with a
baseball bat since it allows right-handed batters and left-handed batters to hold the bat

in the same way.

[0089] Referring again to FIGs. 5, 6 and 25, the alternate slide mechanism
embodiment 260 is the same as the slide mechanism 22 embodiments described
heretofore with the following exception. As exemplified in FIG. 25, in the alternate
slide mechanism embodiment 260 the rail travel distance limiting feature 262 on the
rail guide 264 (which corresponds to the aforementioned rail travel distance limiting
feature 40 on the rail guide 24) is shifted rightward such that it is centrally located on
the bottom surface of the rail guide's 264 guide channel (not shown). In other words,
the longitudinal axis of the rail travel distance limiting feature 262 is aligned with the
common longitudinal axis of the rail guide (e.g., the aforementioned common

longitudinal axes Y4 and Y6). Accordingly, when the aforementioned sliding rail
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assembly (not show) is situated in the aforementioned coaxial position on the rail guide
264 the aforementioned post 36/160/242 of the slide-limiting member is located in the
center of the rail travel distance limiting feature 262. When the sliding rail assembly is
situated in a rightmost position on the rail guide 264 (which can happen when the
sports-related implement is swung in a manner that makes the lower end of the
implement's distal section transversely/laterally move/shift rightward relative to the
upper end of the implement's proximal section) the right side of the post 36/160/242
makes contact with the sidewall 266 of the rail travel distance limiting feature 262.
When the sliding rail assembily is situated in a leftmost position on the rail guide 264
(which can happen when the sports-related implement is swung in a manner that
makes the lower end of the implement's distal section transversely/laterally move/shift
leftward relative to the upper end of the implement's proximal section) the left side of
the post 36/160/242 makes contact with the sidewall 268 of the rail travel distance
limiting feature 262. Given the foregoing, it will be appreciated that the rail travel
distance between the just-described coaxial and rightmost positions is one half the
aforementioned maximum rail travel distance D1 (which is 1.75 millimeters when D1 is
3.5 millimeters). Similarly, the rail travel distance between the coaxial and just-

described leftmost positions is also one half the distance D1.

[0090] Additionally, a speed sensor may be disposed onto an appropriate location on
the sports-related implement, where this speed sensor measures the speed at which
the implement is being swung. For example, in the case where the sports-related
implement is a baseball bat, the speed sensor may be disposed onto the distal end of
the bat in order to measure the bat swing speed. Depending on the particular type of
sports-related implement into which the slide mechanisms described herein are
interposed, the radial thickness of the implement in the region thereof where the gap is
formed may be increased in order to prevent breakage of the training apparatus
embodiments described herein. A non-sliding member may exist that is adapted to
replace a slide mechanism that is interposed into a given type of sports-related
implement. In other words, the non-sliding member may be used to replace the slide
mechanism and rejoin the proximal and distal section thereof such that the lower end
of the distal section is maintained in substantial coaxial alignment with the upper end of
the proximal section at all times regardless of how the implement is swung, thus

converting the implement back into its original form and functionality. A longitudinal
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void may be formed into the proximal section of the sports-related implement, where
this void travels from the distal end of the proximal section to the proximal end thereof
and allows the aforementioned discernible sound to emanate from the proximal end of
the proximal section. A longitudinal void may also be formed into the distal section of
the sports-related implement, where this void travels from the distal end of the distal
section to the proximal end thereof and allows the discernible sound to emanate from

the distal end of the distal section.

[0091] Itis noted that any or all of the aforementioned embodiments throughout the
description may be used in any combination desired to form additional hybrid
embodiments. In addition, although the subject matter has been described in
language specific to structural features and/or methodological acts, it is to be
understood that the subject matter defined in the appended claims is not necessarily
limited to the specific features or acts described above. Rather, the specific features

and acts described above are disclosed as example forms of implementing the claims.

[0092] What has been described above includes example embodiments. It is, of
course, not possible to describe every conceivable combination of components or
methodologies for purposes of describing the claimed subject matter, but one of
ordinary skill in the art may recognize that many further combinations and permutations
are possible. Accordingly, the claimed subject matter is intended to embrace all such
alterations, modifications, and variations that fall within the spirit and scope of the
appended claims. In regard to the various functions performed by the above described
components, and the like, the terms (including a reference to a “means”) used to
describe such components are intended to correspond, unless otherwise indicated, to
any component which performs the specified function of the described component
(e.q., a functional equivalent), even though not structurally equivalent to the disclosed
structure, which performs the function in the herein illustrated exemplary aspects of the
claimed subject matter.
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Wherefore, what isclaimed is:

1 A universal swing training apparatus, comprising:

a sports-related implement comprising two separate and distinct
sections spaced apart to form a gap there-between, said sections comprising a
proximal section and a distal section; and

a slide mechanism inserted within said gap and connected to the upper
end of the proximal section and the lower end of the distal section,

the slide mechanism comprising arail guide, aplurality of front ball
bearings, a plurality of rear ball bearings, and a dliding rail assembly that are
cooperatively configured to,

insure said upper end and said lower end are coaxial when the
dliding rail assembly is situated in a coaxial position on therail guide, and
permit alateral shift of said lower end relative to said upper end

during a swinging of the implement.

2. The apparatus of Claim 1, wherein,

the dliding rail assembly comprises adiding rail member,

the upper portion of the sliding rail member is adapted to permit said
lower end to be connected to said upper portion in amanner that insures said
lower end is coaxia with the dliding rail assembly regardless of how the
implement is swung, and

the lower portion of therail guide is adapted to permit said upper end to
be connected to said lower portion in amanner that insures said upper end is

coaxia with therail guide regardless of how the implement is swung.

3. The apparatus of Claim 1 or 2, wherein,

the dliding rail assembly comprises asliding rail member the lower
portion of which comprises adliding rail block,

the upper portion of the rail guide comprises a guide block the upper
portion of which comprises alinear guide channel that passes from the left side
of the guide block to the right side thereof, and

said channel is adapted to receive the combination of the dliding rail

block and the front and rear ball bearings in dliding engagement when said
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combination is dlidably inserted into said channel,
said sliding engagement permitting the sliding rail assembly to travel in
adirection that is orthogonal to both the longitudinal axis of the sliding rail

assembly and the longitudinal axis of therail guide.

4, The apparatus of Claim 3, wherein,

the dliding rail block comprises a prescribed width W1 and a pair of
opposing elongated rail slots comprising afront rail slot and arear rail slot,

said rail slots are positioned such that their longitudinal axeslie dlong a
plane that is orthogonal to the longitudinal axis of the sliding rail member,

the vertical axis of said channel is aligned with the longitudinal axis of
therail guide,

said channel comprises parallel vertical sidewalls, a pair of opposing
elongated guide slots, and a prescribed width W2 that is slightly greater than
width W1, thus allowing the sliding rail block to be movably positioned within
said channel,

said guide slots comprise afront guide slot that resides on one of the
sidewalls of said channel, and arear guide slot that resides on the other of the
sidewalls of said channdl,

said guide dlots are positioned on their respective sidewalls such that
the longitudinal axes of said guide slots lie along a plane that is orthogonal to
the longitudinal axis of therail guide,

the front rail slot and the front guide slot comprise a common shape that
isslightly less than semi-circular and is sized to allow said front rail and guide
slotsto receive the front ball bearings in low-friction rolling engagement when
the dliding rail block is positioned within said channel, and

the rear rail slot and the rear guide slot comprise a common shape that
isslightly less than semi-circular and is sized to allow said rear rail and guide
slotsto receive the rear ball bearings in low-friction rolling engagement when

the dliding rail block is positioned within said channel.

5. The apparatus of Claim 4, wherein the difference between widths W1
and W2 is greater than or equal to 1 .0 millimeters and less than or equal to 2.0

millimeters.



6. The apparatus of any preceding Claim, wherein,

the dliding rail assembly comprises a slide-limiting member comprising
apost,

the rail guide comprises arail travel distance limiting feature,

the bottom of the post protrudes a prescribed protrusion distance into
said distance limiting feature after the slide mechanism has been assembled,
and

the post and said distance limiting feature are cooperatively configured

to limit said lateral shift to a prescribed maximum rail travel distance D1 .

7. The apparatus of any preceding Claim, wherein upon said lateral shift

the dlide mechanism generates a tactile sensation and a discernible sound.

8. The apparatus of any preceding Claim, wherein,

the dliding rail assembly comprises asliding rail member the lower
portion of which comprises adliding rail block comprising afront rail slot and
arear rail dot,

the upper portion of the rail guide comprises a guide block the upper
portion of which comprises alinear guide channel comprising afront guide slot
and arear guide slot, and

the dliding rail member further comprises aball bearing retainer feature
that is adapted to retain the front ball bearings in-between the front rail slot and
the front guide slot when the sliding rail block is positioned within said channel,
and also retain the rear ball bearings in-between the rear rail slot and the rear
guide slot when the dliding rail block is positioned within said channel,

regardless of how the implement is swung.

0. The apparatus of Claim 8, wherein,

the front and rear rail slots are positioned such that their longitudinal
axes lieaong aplane that is orthogonal to the longitudinal axis of the dliding
rail member,

the ball bearing retainer feature comprises a pair of front ball bearing

retainer members and a pair of rear ball bearing retainer members,
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each of said retainer members comprises apost and ahead that is
rigidly disposed onto one end of the post,

the dliding rail block further comprises apair of front retainer member
cavitiesand apair of rear retainer member cavities,

the longitudinal axis of each of the front and rear retainer member
cavitieslies along said plane,

each of the front and rear retainer member cavities comprises asize and
shape that are adapted to allow the post of a given one of said retainer members
to be fully and securely inserted into said cavity such that the head of said
retainer member contacts either the left side or the right side of the dliding rail
block, and

the head of each of said retainer members comprisesaradia sizethat is
selected to allow said head to cover a prescribed portion of a given one of the
ends of agiven one of said rail slots, said portion being large enough to prevent
the front and rear ball bearings from falling out of the slide mechanism after it
has been assembled, said portion being small enough to allow said lateral shift.

10.  The apparatus of any preceding Claim, wherein the coaxial position
comprises arightmost position and said lateral shift occursin aleftward
direction from the rightmost position.

11.  Theapparatus of any one of Claims 1 to 9, wherein the coaxia position
comprises a central position, said lateral shift occursin aleftward direction
when the implement is swung leftward, and said |ateral shift occursin a

rightward direction when the implement is swung rightward.

12.  The apparatus of any preceding Claim, wherein the sports-related
implement isagolf club, and the lateral shift is0.65 millimeters.

13.  The apparatus of any one of Claims 1 to 11, wherein the sports-rel ated
implement is a baseball bat, and the lateral shift is 3.5 millimeters.

14.  The apparatus of any one of Claims 1 to 11, wherein the sports-related

implement is atennis racket, and the lateral shiftis 3.0 millimeters.
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