EP 3 283 183 B1

Patent Office

s et (11) EP 3 283 183 B1

(1 9) ’ e "llmlmllHH||m||‘||HHlHll‘mllHmH"HHHHHH‘"H‘mll‘
Patentamt
0 European

(12) EUROPEAN PATENT SPECIFICATION
(45) Date of publication and mention (51) IntCl.:
of the grant of the patent: A63B 59/58 (2015.01) A63B 59/50 (2015.07)
13.11.2019 Bulletin 2019/46 A63B 59/80 (27501) A63B 60/00 2°507)
A63B 102/18(201501)  A63B 102/02 (201507
(21) Application number: 16780716.3 A63B 102/32 (201501 A63B 69/36 20057
A63B 15/00 (2006.01) A63B 69/00 (200601

(2006.01)
(22) Date of filing: 14.04.2016 A63B 71/06

(86) International application number:
PCT/US2016/027469

(87) International publication number:
WO 2016/168418 (20.10.2016 Gazette 2016/42)

(54) UNIVERSAL SWING TRAINING APPARATUS
UNIVERSELLE SCHWUNGTRAININGSVORRICHTUNG
APPAREIL D’ENTRAINEMENT D’ELAN UNIVERSEL

(84) Designated Contracting States: (74) Representative: Griinecker Patent- und
AL AT BE BG CH CY CZDE DK EE ES FI FR GB Rechtsanwilte
GRHRHUIEISITLILT LULV MC MK MT NL NO PartG mbB
PL PT RO RS SE SI SK SM TR LeopoldstraRe 4

80802 Miinchen (DE)
(30) Priority: 17.04.2015 US 201514690309

10.10.2015 US 201514880224 (56) References cited:
EP-A2- 0 898 988 WO-A1-93/13834
(43) Date of publication of application: WO-A1-2010/110525 US-A-2723 125
21.02.2018 Bulletin 2018/08 US-A- 4 367 871 US-A- 5 489 100
US-A1-2006 199 678 US-A1-2014 248 969
(73) Proprietor: Best Swing One, LLC US-A1- 2014 248 970

Westlake Village, CA 91362 (US)

(72) Inventor: HOU, Wen-Sun
Westlake Village, California 91362 (US)

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 3 283 183 B1 2

Description
BACKGROUND

[0001] Many sports and recreational activities involve
a person swinging a given type of sports-related imple-
ment. 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
hita 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. Document US-A-
2014/0248969 describes a golf club swing training ap-
paratus having a spliced shaft along its length between
the butt end and the head end where a slide mechanism
is inserted.

SUMMARY

[0002] 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 sec-
tion 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
toinsure 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.

[0003] 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
buttend of the shaft and alower shaft portion thatincludes
the head end of the shaft. The slide mechanism is insert-
ed 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 coopera-
tively 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.

[0004] In yet another exemplary embodiment a base-
ball bat swing training apparatus includes a baseball bat
and a slide mechanism. The bat includes two separate
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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
toinsure that this upperend 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.

[0005] 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 coop-
eratively 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.

[0006] It should be noted that the foregoing Summary
is provided to introduce a selection of concepts, in a sim-
plified form, that are further described below in the De-
tailed Description. This Summary is not intended to iden-
tify key features or essential features of the claimed sub-
ject 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

[0007] 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 draw-
ings where:

FIG. 1 is a diagram illustrating a plan view, in sim-
plified form, of an exemplary embodiment of a con-
ventional sports-related implement and a conven-
tional object that is related to the implement, where
a person swings the implement in an attempt to hit
the object.
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FIG. 2 is a diagram illustrating a plan view, in sim-
plified form, of an exemplary embodiment of a slide
mechanism shown connected in-between the lower
end of a distal section of the sports-related imple-
ment 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.

FIG. 3 is a diagram illustrating a plan view, in sim-
plified 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.

FIG. 4is adiagramiillustrating an enlarged plan view,
in simplified form, of the slide mechanism of FIG. 2
rotated right 90 degrees.

FIG. 5 is a diagram illustrating an enlarged cross-
sectional view, in simplified form, of the slide mech-
anism of FIG. 2 taken along line C-C of FIG. 2.

FIG. 6 is a diagram illustrating an enlarged cross-
sectional view, in simplified form, of the slide mech-
anism of FIG. 3 taken along line D-D of FIG. 3.

FIG. 7 isadiagramillustrating an exploded plan view,
in simplified form, of a cavity-based embodiment of
the slide mechanism of FIG. 2; this particular em-
bodiment of the slide mechanism is hereafter simply
referred to as the cavity-based slide mechanism.

FIG. 8 is a diagram illustrating a standalone trans-
parent plan view, in simplified form, of one embodi-
ment of the cavity-based sliding rail member of the
cavity-based slide mechanism of FIG. 7.

FIG.9is adiagramillustrating atransparenttop view,
in simplified form, of the cavity-based sliding rail
member of FIG. 8.

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.

FIG. 11 is a diagram illustrating a cross-sectional
view, in simplified form, of the cavity-based sliding
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rail member of FIG. 8 taken along line E-E of FIG. 9.

FIG. 12 is a diagram illustrating a standalone trans-
parent plan view, in simplified form, of one embodi-
ment of the cavity-based rail guide of the cavity-
based slide mechanism of FIG. 7.

FIG. 13is adiagramillustrating a transparent bottom
view, in simplified form, of the cavity-based rail guide
of FIG. 12.

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.

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.

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 em-
bodiment of the slide mechanism is hereafter simply
referred to as the post-based slide mechanism.

FIG. 17 is a diagram illustrating a standalone trans-
parent 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.

FIG. 18 is a diagram illustrating a transparent top
view, in simplified form, of the post-based sliding rail
member of FIG. 17.

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.

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.

FIG. 21 is a diagram illustrating a standalone trans-
parent plan view, in simplified form, of an exemplary
embodiment of the post-based rail guide of the post-
based slide mechanism of FIG. 16.

FIG.22is a diagramillustrating a transparent bottom
view, in simplified form, of the post-based rail guide
of FIG. 21.

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.

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

FIG. 26 is a diagram illustrating a plan view, in sim-
plified form, of an exemplary embodiment of a sub-
stitute slide mechanism shown connected in-be-
tween 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.

FIG. 27 is a diagram illustrating a plan view, in sim-
plified form, of the substitute slide mechanism of FIG.
26 where the substitute sliding rail assembly is situ-
ated 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 dis-
tance from the upper end of the handle section of
the bat.

DETAILED DESCRIPTION

[0008] Inthe following description oftraining 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 un-
derstood that other embodiments can be utilized and
structural changes can be made without departing from
the scope of the training apparatus embodiments.

[0009] 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 spe-
cific terms so chosen. Furthermore, it is to be understood
that each specific term includes all its technical equiva-
lents that operate in a broadly similar manner to achieve
a similar purpose. Reference herein to "one embodi-
ment", or "another embodiment", or an "exemplary em-
bodiment", or an "alternate embodiment", or "one imple-
mentation", or "another implementation”, or an "exem-
plary 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 characteris-
tics described in connection with the embodiment or im-
plementation can be included in atleast one embodiment
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of the training apparatus. The appearances of the phras-
es "in one embodiment", "in another embodiment", "in an
exemplary embodiment”, "in an alternate embodiment”,
"in one implementation”, "in another implementation”, "in
an exemplary implementation”, "in an alternate imple-
mentation", "in one version", "in another version", "in an
exemplary version", and "in an alternate version" in var-
ious places in the specification are not necessarily all
referring to the same embodiment or implementation or
version, nor are separate or alternative embodiments/im-
plementations/versions mutually exclusive of other em-
bodiments/implementations/versions. Yet furthermore,
the order of process flow representing one or more em-
bodiments or implementations or versions of the training
apparatus does not inherently indicate any particular or-
der nor imply any limitations of the training apparatus.
[0010] Yetfurthermore, to the extent that the terms "in-
cludes," "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 addi-
tional or other elements.

1.0 Universal Swing Training Apparatus

[0011] The invention relates to a universal swing train-
ing apparatus as claimed in claim 1. The training appa-
ratus 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 embodi-
ments 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 embod-
iment of the training apparatus the sports-related imple-
ment 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 batin a man-
ner that converts it into a baseball bat swing training ap-
paratus. In yet another embodiment of the training appa-
ratus the sports-related implement is a conventional ten-
nis racket and the slide mechanism is interposed into the
tennis racket in a manner that converts it into a tennis
racket swing training apparatus.

[0012] FIG. 1 illustrates a plan view, in simplified form,
of an exemplary embodiment of a conventional sports-
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related implementthatis swung by a personin an attempt
to hit a conventional object that is related to the imple-
ment. As exemplified in FIG. 1, the sports-related imple-
ment 10 generally includes two different longitudinal sec-
tions, 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 bound-
ary 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-be-
tween. 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 trans-
versely/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 im-
plementation of the just-described training apparatus
embodiment the longitudinal section 20 of the implement
10 thatis removed has a length L1 which is selected such
that the length of the implement 10 after the slide mech-
anism has been interposed there-within is the same as
the original length of the implement 10 before it is cut.

[0013] FIG. 2illustrates 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 ex-
emplified 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 assem-
bly is securely (e.g., 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 re-
gardless 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 longitudi-
nal axis Y2 of the upper end of the proximal section 14
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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 fol-
lows, when a person is holding the implement in prepa-
ration 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 shoul-
ders, 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.

[0014] 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 pre-
scribed maximum rail travel distance D1 from the longi-
tudinal axis Y2 of the upper end of the proximal section
14 of the implement. As is described herein, this trans-
verse/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 max-
imum 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.

[0015] Referring again to FIGs. 2 and 3, as will be ap-
preciated 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-de-
scribed 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 trans-
verse/lateral movement/offset/shift occurs in a leftward
direction from the rightmost position). In an alternate em-
bodiment 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.g., the
transverse/lateral movement/offset/shift occurs in a left-
ward 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 imple-
mentis swung rightward (e.g., from a person’s left to their
right)).

[0016] FIG. 4 illustrates an enlarged plan view, in sim-
plified form, of the slide mechanism 22 of FIG. 2 rotated
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right 90 degrees. A small portion of a post 36 of the afore-
mentioned 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 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 dis-
tance limiting feature 40 are cooperatively configured to
limit the aforementioned transverse/lateral move-
ment/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.

[0017] FIG. 7 illustrates an exploded plan view, in sim-
plified 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 ap-
plicable to the situation where the sports-related imple-
ment 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 imple-
ments).

[0018] 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 mech-
anism 22/100/200 minimizes the weight of the mecha-
nism while maximizing its structural integrity (e.g., its me-
chanical strength), and provides strong mechanical re-
sistance 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 relative to the upper
end of the proximal section 14 of the implement with sub-
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stantial 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, trans-
verse/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/mo-
tion/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 move-
ment/motion/shift is limited to the maximum rail travel
distance D1.

1.1 Golf Club Application

[0019] Thetraining apparatus embodiments described
in this section are hereafter simply referred to as golf-
club-related embodiments. These golf-club-related em-
bodiments 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 tra-
jectory so that the ball is made to "bend" from right-to-
left or left-to-right in a controlled manner.

[0020] 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 imple-
ment 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 end or grip
of the shaft, and the slide mechanism 22 is the cavity-
based slide mechanism 100. The golf-club-related em-
bodiments are advantageous for various reasons includ-
ing, 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.

[0021] Referring again to FIG. 7 and as will be appre-
ciated from the more-detailed description of the golf-club-
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related embodiments that follows, after the cavity-based
slide mechanism 100 has been completely assembled
and inserted in-between the lower and upper shaft por-
tions, 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 aforemen-
tioned 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 partic-
ularly, 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 max-
imum 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/mo-
tion/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 feed-
back to the golfer that is generated when the move-
ment/motion/shift occurs lets the golfer know whether
and when this movement/motion/shift has occurred dur-
ing their swing, and also allows the golfer to modify their
swing mechanics to either produce this movement/mo-
tion/shift or prevent it in order to achieve the desired ball
trajectory shape.

[0022] Asexemplifiedin FIG. 7, the cavity-based slide
mechanism 100 includes a cavity-based rail guide 102
(which represents one embodiment of the aforemen-
tioned 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 aforemen-
tioned sliding rail member 34), a cavity-based slide-lim-
iting 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.

[0023] FIG. 8 illustrates a standalone transparent plan
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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 trans-
parent 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 sim-
plified form, of the rail guide 102 of FIG. 12. FIG. 14 il-
lustrates 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.

[0024] Asexemplifiedin 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, regardless of
how the club is swung. Itis 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 adap-
tation 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 rail
block 122 have a common longitudinal axis Y3 which is
orthogonal to the surface 124, thus insuring that the lon-
gitudinal 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.

[0025] As exemplified in FIGs. 12-15 and referring
again to FIG. 7, the lower portion of the cavity-based rail
guide 102 includes alower 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. Itis noted
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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 bot-
tom end 152 of the lower connector 128 includes a cy-
lindrical 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 aforemen-
tioned 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 conven-
tional golf club shaft the diameter of the lower end of the
upper shaft portion is typically slightly larger than the di-
ameter of the upper end of the lower shaft portion. The
upper portion of the rail guide 102 includes a guide block
132, where the top of the connector 128 is rigidly dis-
posed 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.
[0026] Generally speaking and referring againto 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 cav-
ity-based sliding rail assembly 104 are cooperatively con-
figured to permit low-friction, transverse/lateral move-
ment (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 par-
ticularly, the sliding rail block 122 of the cavity-based slid-
ing rail member 106 has a prescribed width W1 and in-
cludes 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 longi-
tudinal 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 pass-
es from the left side 146 of the guide block 132 to the
right side 148 thereof, where this channel 140 is generally
adapted toreceive 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 in-
serted 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
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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 longi-
tudinal axis Y4. The guide channel 140 also has a pre-
scribed 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 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
frontball 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
thatis 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 bear-
ings 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 as-
sembly 104) and the longitudinal axis Y4 of the rail guide
102.

[0027] 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-de-
scribed 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 in-
clude one or more weight-reducing apertures (notshown)
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that serve to further reduce the weight of the cavity-based
slide mechanism 100, where these apertures may be
sized to be as large as possible without negatively affect-
ing 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 affect-
ing the structural integrity of the rail guide 102. The ex-
terior 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.

[0028] AsexemplifiedinFIGs.5,6and 12-15,theguide
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 chan-
nel 140. It is noted that this rail travel distance limiting
aperture 154 represents one embodiment of the afore-
mentioned rail travel distance limiting feature 40. The rail
travel distance limiting aperture 154 has a prescribed
width W3 and aprescribed length L2, and inan 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 embod-
iment 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 aper-
ture 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 the aforemen-
tioned protrusion distance into the rail travel distance lim-
iting aperture 154.

[0029] ReferringagaintoFIGs.7-11,in one implemen-
tation of the cavity-based slide mechanism 100 the lon-
gitudinal 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
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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 ap-
erture 126; when the post 160 is threadably fully inserted
into the aperture 126 the lock-washer will become sand-
wiched between the bottom of the head 162 and the bot-
tom of the cylindrical cavity 120. In another implementa-
tion 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 cir-
cle, a square, and a hexagon, among other two-dimen-
sional shapes) and the secure insertion of the slide-lim-
iting 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 rig-
idly adhere the radially outer surface of the post 160 to
the radial wall of the aperture 126.

[0030] 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 bear-
ings 30/32 in-between the rear rail slot 138 and the rear
guide slot 144, when the sliding rail block 122 of the cav-
ity-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 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 con-
tacts the left side 184 or the right side 186 of the sliding
rail block 122 (as shown in FIGs. 2-4). In one implemen-
tation of the sliding rail assembly 104 each of the cavities
168/170/172/174 can have a circular radially cross-sec-
tional shape and can be threaded, and the radially outer
surface of the post of each of the retainer members
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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 aradial size thatis 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
afterithas been completely assembled regardless of how
the golf club is swung, and small enough to allow the
aforementioned transverse/lateral movement of the as-
sembly 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).

[0031] 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 aper-
ture-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 detalil, this aperture 154 is adapted to limit the travel
of the cavity-based sliding rail assembly 104 (e.g., limit
the aforementioned transverse/lateral movement/mo-
tion/shift) to the maximum rail travel distance D1 by lim-
iting 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 sym-
metrical to each other, where a horizontally central por-
tion 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 exem-
plified 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 later-
ally (e.g., 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-co-
axial position on the rail guide 102 (which in the illustrated
case is a leftmost position) the left side of the post 160
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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.

[0032] Giventhe foregoing and referring againto 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
ina desired manner. In other words, when the slide mech-
anism 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 indicat-
ing 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 trans-
versely/laterally move/shift leftward relative to the lower
end of the upper shaft portion such that the cavity-based
sliding rail assembly 104 reaches the maximally non-co-
axial position on the cavity-based rail guide 102 and the
left side of the aperture-mating post 160 impacts the ver-
tical sidewall 180 of the rail travel distance limiting aper-
ture 154, the slide mechanism 100 will generate a dis-
cernible sound (e.g., the golfer will hear a "click" sound)
and will also generate a tactile sensation at the proximal
end of the club (e.g., the golfer will feel a vibration that
travels from the mechanism 100 through the upper shaft
portion and into their hands).

[0033] 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 ad-
vantageous. 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 mech-
anism and the particular location along the shaft where
the slide mechanism is interposed. In an exemplary im-
plementation of the golf-club-related embodiments de-
scribed in this section where the golf club is a driver club
having a graphite shaft and an over length of approxi-
mately 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).
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1.2 Baseball Bat Application

[0034] The training apparatus embodiments described
in this section are hereafter simply referred to as base-
ball-bat-related embodiments. These baseball-bat-relat-
ed 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.g., 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 atbat). In other words and as will be appreciated from
the more-detailed description that 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.

[0035] Referringagainto FIGs. 1-6 and 16, in the base-
ball-bat-related embodiments described in this section
the sports-related implement 10 is a conventional base-
ball 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 sec-
tion 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 in-
cluding, 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 appre-
ciatedinthe 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 in-
creases the speed/power of the barrel section. Given the
foregoing, it will be appreciated that when the slide mech-
anism 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.
[0036] Referring again to FIG. 16 and as will be appre-
ciated from the more-detailed description of the baseball-
bat-related embodiments that follows, after the post-
based slide mechanism 200 has been completely as-
sembled 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 (thatis, during a prop-
er/preferred swing of the bat) may cause the aforemen-
tioned 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
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the batimpacting a baseball. Thus, by practicing with the
baseball-bat-related embodiments described in this sec-
tion the batter will learn how to increase their bat speed
and power.

[0037] Additionally, asis appreciated in the art of base-
ball, 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 combi-
nation 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 em-
bodiments the batter can slip the conventional weighted
donutring 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 oc-
curs will provide the batter with the sensation of hitting a
ball.

[0038] As exemplified in FIG. 16, the post-based slide
mechanism 200 includes a post-based rail guide 202
(which represents another embodiment of the aforemen-
tioned 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 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 mem-
ber 208 (which represents another embodiment of the
slide-limiting memberdescribedin section 1.0), the afore-
mentioned 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 mem-
bers 110/112/114/116 represents one embodiment of the
aforementioned ball bearing retainer feature 38).
[0039] FIG. 17 illustrates a standalone transparent
plan view, in simplified form, of an exemplary embodi-
ment of the sliding rail member 206 of the slide mecha-
nism 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-sec-
tional view, in simplified form, of the sliding rail member
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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.

[0040] 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 con-
nected to this upper portion in a manner that insures this
lower end is coaxial with the post-based sliding rail as-
sembly 204 regardless of how the batis swung. Itis 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 thatis 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 lon-
gitudinal axis of the lower end of the barrel section is
orthogonal to the surface 214, and insuring that the bot-
tom surface of the barrel section is flush with the surface
214, when this lower end is connected to the sliding rail
member 206.

[0041] Referring again to FIGs. 17-20, the barrel-mat-
ing post 210 has a radially cross-sectional shape that is
the same as the radially cross-sectional shape of a lon-
gitudinal 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 longi-
tudinal 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 afore-
mentioned longitudinal section is removed. In one imple-
mentation 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 connec-
tion 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-
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mating post 210 are formed in a counterclockwise ar-
rangement, 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 aright-handed batter. In another ver-
sion of this particular implementation the threads on the
barrel-mating post 210 are formed in a clockwise ar-
rangement, 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 im-
plementation of this particular embodiment where the ra-
dially outer surface of the barrel-mating post 210 is un-
threaded (e.g., smooth), the longitudinal cavity can have
any one of a variety of radially cross-sectional shapes
(e.g., acircle,asquare, ahexagon, and a triangle, among
other two-dimensional shapes) and the secure connec-
tion 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 em-
bodiment 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), alongitudinal 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 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.

[0042] 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 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 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
thatthe post 216 and the guide block 218 have acommon
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 sec-
tion is flush with the surface 220, when this upper end is
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connected to the rail guide 202.

[0043] ReferringagaintoFIGs. 17-20, the handle-mat-
ing post 216 has a radially cross-sectional shape that is
the same as the radially cross-sectional shape of a lon-
gitudinal 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 diam-
eter D7 that are selected to permit the post 216 to be fully
and snugly inserted downward into the longitudinal cav-
ity. In the aforementioned embodiment of the baseball
bat swing training apparatus described in this section
where the bat has a solid longitudinal interior, the longi-
tudinal cavity can be formed on the upper end of the
handle section after the batis 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 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 im-
plementation 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 particularimple-
mentation the threads on the handle-mating post 216 are
formed in a clockwise arrangement, which is advanta-
geous since it results in the connection between the up-
per end the handle section and the rail guide 202 remain-
ing tight/secure when the bat is swung by a left-handed
batter. In another implementation of this particular em-
bodiment where the radially outer surface of the handle-
mating post 216 is un-threaded (e.g., smooth), the lon-
gitudinal cavity can have any one of a variety of radially
cross-sectional shapes (e.g., a circle, a square, a hexa-
gon, and a ftriangle, 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 aforemen-
tioned strong adhesive is used to rigidly adhere the ra-
dially 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 longitu-
dinal 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
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the strong adhesive is used to rigidly adhere the radially
outer surface of the post 216 to the radial wall of the
cavity.

[0044] 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 assem-
bly 204 relative to the guide 202, where this move-
ment/shift is limited to the aforementioned 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
thatis 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 com-
bination of the sliding rail block 212 and the frontand 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 chan-
nel 226 has parallel vertical sidewalls and a pair of op-
posing 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 chan-
nel 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 engage-
ment 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
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friction between these slots and ball bearings. Similarly,
the rear rail slot 224 and the rear guide slot 234 have a
common shape thatis slightly less than semi-circular and
is sized to allow these slots 224 and 234 to receive the
rear ballbearings 30/32in 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 slid-
ing 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.

[0045] 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 option-
ally 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 affect-
ing the structural integrity of the rail guide 202. The ex-
terior 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.

[0046] AsexemplifiedinFIGs.5,6and21-24,theguide
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. Itis noted that this rail travel distance limiting cavity
236 represents another embodiment of the aforemen-
tioned rail travel distance limiting feature 40. The rail trav-
el distance limiting cavity 236 has the aforementioned
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width W3, the aforementioned length L2, and a pre-
scribed depth D8 which is greater than the aforemen-
tioned protrusion distance. As exemplified in FIGs. 17-20,
the post-based sliding rail member 206 includes a longi-
tudinal 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 longitudi-
nal 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 pre-
scribed 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 aforemen-
tioned 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 railmember 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.

[0047] Referring again to FIGs. 16-20, in one imple-
mentation 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 ra-
dially 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 al-
lowing the secure insertion of the post-based slide-limit-
ing 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 242 before it is threadably inserted into the ap-
erture 240; when the post 242 is threadably fully inserted
into the aperture 240 the lock-washer will become sand-
wiched 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 cir-
cle, a square, and a hexagon, among other two-dimen-
sional shapes) and the secure insertion of the slide-lim-
iting 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 rig-
idly adhere the radially outer surface of the post 242 to
the radial wall of the aperture 240.

[0048] Referring again to FIGs. 2-6 and 16-24, the ball
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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 posi-
tioned 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 longi-
tudinal 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.g., post 164) of a given one of the
retainer members 110/112/114/116 to be fully and se-
curely 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 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 aforemen-
tioned transverse/lateral movement of the assembly 204
relative to the guide 202 (e.g., the front ball bearing re-
tainer members 110 and 114 retain the frontball 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).

[0049] 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 aper-
ture-mating post 242 of the post-based slide-limiting
member 208 is selected such that the bottom of this post
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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 trans-
verse/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 horizon-
tally 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 direc-
tion 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 di-
ameter 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 length L2 and the diameter D2 defines the
distance D1. When the sliding rail assembly 204 is situ-
ated 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 max-
imally 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 ex-
emplary 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.

[0050] Giventhe foregoing and referring againto 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 batin 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
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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

[0051] The training apparatus embodiments described
in this section are hereafter simply referred to as tennis-
racket-related embodiments. These tennis-racket-relat-
ed 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., per-
fect their swing) and thus become better tennis players.
[0052] Referring again to FIGs. 1-6 and 16, in the ten-
nis-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 vari-
ous 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.

[0053] Referring again to FIG. 16 and as will be appre-
ciated from the more-detailed description of the tennis-
racket-related embodiments that follows, after the post-
based slide mechanism 200 has been completely as-
sembled 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 ten-
nis 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/lat-
eral 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 move-
ment/motion/shift is confined to a direction that is orthog-
onal to both the longitudinal axis of this upper portion and
the longitudinal axis of this lower portion, and is also con-
fined to a direction thatis orthogonal to the head section’s
planar network of cord, and is limited to the aforemen-
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tioned maximum rail travel distance D1. This move-
ment/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 dis-
tance D1 is selected based on the stiffness of the racket,
among other factors. By way of example butnot limitation,
in an exemplary embodiment of the tennis racket swing
training apparatus described in this section the distance
D1 is approximately 3.0 millimeters.

[0054] 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 con-
nection 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 em-
bodiment 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 cutand the aforementioned longitudinal sec-
tion is removed.

[0055] 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 secure-
ly 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 regard-
less of how the racket is swung (e.g., the longitudinal axis
of this upper end is orthogonal to the bottom surface 220
of the 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 partic-
ularly 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
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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 longitu-
dinal 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 re-
moved.

[0056] Given the foregoing and referring againto 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 inter-
posed into the racketas described herein, the slide mech-
anism 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 transverse-
ly/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-co-
axial position on the post-based rail guide 202 and the
left side of the aperture-mating post 242 impacts the ver-
tical sidewall 180 of the rail travel distance limiting cavity
236, the slide mechanism 200 will generate a discernible
sound (e.g., 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

[0057] The training apparatus embodiment described
in this section is hereafter simply referred to as an alter-
nate 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
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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 afore-
mentioned gap that is formed between the barrel and
handle sections of the bat.

[0058] FIG.26illustrates a planview, 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 ex-
emplified in FIG. 26, the substitute slide mechanism 300
includes a substitute sliding rail assembly 334 and a sub-
stitute rail guide 332. As will be described in more detail
hereafter, the substitute sliding rail assembly 334 is se-
curely 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 inamannerthatinsures 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 right-
most 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 sub-
stantially coaxialwhen the substitute sliding rail assembly
334 is situated in the rightmost position). As will be ap-
preciated from the more-detailed description of the sub-
stitute 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 shoul-
ders), 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.

[0059] FIG.27illustrates aplanview, 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 sub-
stitute slide mechanism 300 has been completely assem-
bled 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 me-
chanical integrity. In other words, the substitute sliding
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rail assembly 334 and the substitute rail guide 332 of the
substitute slide mechanism 300 are cooperatively con-
figured to permit low-friction lateral movement (e.g., 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 move-
ment/motion/shift is confined to a direction that is sub-
stantially 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

[0060] By way of example but notlimitation, rather than
the slide mechanism embodiments, (and related imple-
mentations and versions thereof) described herein being
interposed/installed/inserted into either an existing con-
ventional golf club or an existing conventional baseball
bat or an existing conventional tennis racket as described
heretofore, alternate embodiments of the training appa-
ratus are also possible where the slide mechanism em-
bodiments 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 embodi-
ments can also be interposed/installed/inserted into any
other type of conventional sports-related implement that
is swung. For example, the slide mechanism embodi-
ments can be interposed/installed/inserted into a hockey
stick, or other types of bats (such as a cricket bat, or the
like), or othertypes of rackets (such as aracquetball rack-
et, or a paddle ball racket, or a badminton racket, or the
like).

[0061] 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 em-
bodiment 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 al-
ternate 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 fol-
lows, this particular embodiment is especially advanta-
geous when used with a baseball bat since it allows right-
handed batters and left-handed batters to hold the bat in
the same way.

[0062] Referring again to FIGs. 5, 6 and 25, the alter-
nate slide mechanism embodiment 260 is the same as
the slide mechanism 22 embodiments described hereto-
fore 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
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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 afore-
mentioned common longitudinal axes Y4 and Y6). Ac-
cordingly, when the aforementioned sliding rail assembly
(not show) is situated in the aforementioned coaxial po-
sition 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 side-
wall 266 of the rail travel distance limiting feature 262.
When the sliding rail assembly 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 side-
wall 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 max-
imum rail travel distance D1 (which is 1.75 millimeters
when D1 is 3.5 millimeters). Similarly, the rail travel dis-
tance between the coaxial and just-described leftmost
positions is also one half the distance D1.

[0063] Additionally, a speed sensor may be disposed
onto an appropriate location on the sports-related imple-
ment, 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 imple-
ment 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 in-
creased in order to prevent breakage of the training ap-
paratus 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 mem-
ber 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 sub-
stantial coaxial alignment with the upper end of the prox-
imal section at all times regardless of how the implement
is swung, thus converting the implement back into its
original form and functionality. A longitudinal void may
be formed into the proximal section of the sports-related
implement, where this void travels from the distal end of
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the proximal section to the proximal end thereof and al-
lows the aforementioned discernible sound to emanate
from the proximal end of the proximal section. A longitu-
dinal 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.

[0064] Itis noted that any or all of the aforementioned
embodiments throughout the description may be used in
any combination desired to form additional hybrid em-
bodiments. In addition, although the subject matter has
beendescribed inlanguage 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 de-
scribed above. Rather, the specific features and acts de-
scribed above are disclosed as example forms of imple-
menting the claims.

[0065] What has been described above includes ex-
ample embodiments.

Claims
1. A universal swing training apparatus, comprising:

a sports-related implement comprising two sep-
arate and distinct sections spaced apart to form
a gap there-between, said sections comprising
a proximal section (14) and a distal section (12);
and

a slide mechanism (22) inserted within said gap
and connected to the upper end of the proximal
section (14) and the lower end of the distal sec-
tion(12),

the slide mechanism (22) comprising a rail guide
(24), a plurality of front ball bearings (26, 28), a
plurality of rear ball bearings, and a sliding rail
assembly that are cooperatively configured to,

insure said upper end and said lower end
are coaxial when the sliding rail assembly
is situated in a coaxial position on the rail
guide (24), and

permit a lateral shift of said lower end rela-
tive to said upper end during a swinging of
the implement;

wherein the sliding rail assembly comprises a
sliding rail member (34),

the upper portion of the sliding rail member (34)
is adapted to permit said lower end to be con-
nected to said upper portion in a manner that
insures said lower end is coaxial with the sliding
rail assembly regardless of how the implement
is swung, and

the lower portion of the rail guide (24) is adapted
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to permit said upper end to be connected to said
lower portion inamanner thatinsures said upper
end is coaxial with the rail guide (24) regardless
of how the implement is swung.

The apparatus of Claim 1, wherein,

the lower portion of the sliding rail member (34) com-
prises a sliding rail block,

the upper portion of the rail guide (24) comprises a
guide block the upper portion of which comprises a
linear 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 sliding rail block and the front and rear ball
bearings in sliding engagement when said combina-
tion is slidably inserted into said channel,

said sliding engagement permitting the sliding rail
assembly to travel in a direction that is orthogonal to
both the longitudinal axis of the sliding rail assembly
and the longitudinal axis of the rail guide (24).

The apparatus of Claim 2, wherein,

the sliding rail block comprises a prescribed width
W1 and a pair of opposing elongated rail slots com-
prising a front rail slot and a rear rail slot,

said rail slots are positioned such that their longitu-
dinal axes lie along 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 the rail guide,

said channel comprises parallel vertical sidewalls, a
pair of opposing elongated guide slots, and a pre-
scribed 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 a front guide slot that re-
sides on one of the sidewalls of said channel, and a
rear guide slot that resides on the other of the side-
walls of said channel,

said guide slots 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 the rail guide,

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

the rear rail slot and the rear guide slot comprise a
common shape that s slightly less than semi-circular
and is sized to allow said rear rail and guide slots to
receive the rear ball bearings in low-friction rolling
engagement when the sliding rail block is positioned
within said channel.

The apparatus of Claim 3, wherein the difference
between widths W1 and W2 is greater than or equal
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to 1 .0 millimeters and less than or equal to 2.0 mil-
limeters.

The apparatus of Claim 1, wherein,

the sliding rail assembly comprises a slide-limiting
member comprising a post (36),

the rail guide (24) comprises a rail travel distance
limiting feature (40),

the bottom of the post (36) protrudes a prescribed
protrusion distance into said distance limiting feature
(40) after the slide mechanism has been assembled,
and

the post (36) and said distance limiting feature (40)
are cooperatively configured to limit said lateral shift
to a prescribed maximum rail travel distance D1.

The apparatus of Claim 1, wherein upon said lateral
shift the slide mechanism generates a tactile sensa-
tion and a discernible sound.

The apparatus of Claim 1, wherein,

the lower portion of the sliding rail member (34) com-
prises a sliding rail block comprising a front rail slot
and a rear rail slot,

the upper portion of the rail guide (24) comprises a
guide block the upper portion of which comprises a
linear guide channel comprising a front guide slot
and a rear guide slot, and

the sliding rail member further comprises a ball bear-
ing retainer feature (38) that is adapted to retain the
front ball bearings (26, 28) in-between the front rail
slotand 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 sliding rail block is po-
sitioned within said channel, regardless of how the
implement is swung.

The apparatus of Claim 7, wherein,

the front and rear rail slots are positioned such that
their longitudinal axes lie along a plane that is or-
thogonal to the longitudinal axis of the sliding rail
member,

the ball bearing retainer feature (38) comprises a
pair of front ball bearing retainer members and a pair
of rear ball bearing retainer members,

each of said retainer members comprises a postand
a head that is rigidly disposed onto one end of the
post,

the sliding rail block further comprises a pair of front
retainer member cavities and a pair of rear retainer
member cavities,

the longitudinal axis of each of the front and rear
retainer member cavities lies along said plane,
each of the front and rear retainer member cavities
comprises a size 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
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that the head of said retainer member contacts either
the left side or the right side of the sliding rail block,
and

the head of each of said retainer members comprises
a radial size that is selected to allow said head to
cover a prescribed portion of a given one of the ends
of a given one of said rail slots, said portion being
large enough to prevent the front and rear ball bear-
ings from falling out of the slide mechanism after it
has been assembled, said portion being small
enough to allow said lateral shift.

The apparatus of Claim 1, wherein the coaxial posi-
tion comprises a rightmost position and said lateral
shift occurs in a leftward direction from the rightmost
position.

The apparatus of Claim 1, wherein the coaxial posi-
tion comprises a central position, said lateral shift
occurs in a leftward direction when the implement is
swung leftward, and said lateral shift occursin aright-
ward direction when the implement is swung right-
ward.

The apparatus of Claim 1, wherein the sports-related
implement is a golf club, and the lateral shift is 0.65
millimeters.

The apparatus of Claim 1, wherein the sports-related
implement is a baseball bat, and the lateral shift is
3.5 millimeters.

The apparatus of Claim 1, wherein the sports-related
implement is a tennis racket, and the lateral shift is
3.0 millimeters.

Patentanspriiche

1.

Universelle Schwunguibungsvorrichtung, mit:

einer sportbezogenen Einrichtung, die zwei se-
parate und unterschiedliche Abschnitte auf-
weist, die so beabstandet sind, dass sie dazwi-
schen einen Spalt bilden, wobei die Abschnitte
einen nahegelegenen Abschnitt (14) und einen
abgewandten Abschnitt (12) beinhalten; und
einem Schiebemechanismus (22), der in den
Spalt eingefligt und mit dem oberen Ende des
nahegelegenen Abschnitts (14) und dem unte-
ren Ende des abgewandten Abschnitts (12) ver-
bunden ist,

wobei der Schiebemechanismus (22) eine
Schienenfiihrung (24), mehrere vordere Kugel-
lager (26, 28), mehrere hintere Kugellager und
eine Gleitschienenanordnung aufweist, die ge-
meinsam ausgebildet sind zum
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Sicherstellen, dass das obere Ende und das
untere Ende gleichachsig sind, wenn die
Gleitschienenanordnung in einer gleich-
achsigen Lage auf der Fihrungsschiene
(24) liegt, und

Ermdglichen einer lateralen Verschiebung
des unteren Endes relativ zu dem oberen
Ende wahrend eines Schwungvorgangs
der Einrichtung;

wobei die Gleitschienenanordnung ein Gleit-
schienenelement (34) aufweist,

der obere Bereich des Gleitschienenelements
(34) ausgebildet ist, eine Verbindung des unte-
ren Endes mit dem oberen Bereich derart zuzu-
lassen, dass sichergestellt ist, dass das untere
Ende gleichachsig zu der Gleitschienenanord-
nung ist unabhangig davon, wie die Einrichtung
geschwungen wird, und

der untere Bereich der Schienenfiihrung (24)
ausgebildetist, eine Verbindung des oberen En-
des an dem unteren Bereich derart zuzulassen,
dass sichergestellt ist, dass das obere Ende
gleichachsig zu der Fihrungsschiene (24) ist
unabhangig davon, wie die Einrichtung ge-
schwungen wird.

Vorrichtung nach Anspruch 1, wobei

der untere Bereich des Gleitschienenelements (34)
einen Gleitschienenblock aufweist,

der obere Bereich der Schienenfiihrung (24) einen
Fihrungsblock aufweist, dessen oberer Bereich ei-
nen geradlinigen Fiihrungskanal enthalt, der von der
linken Seite des Fiihrungsblocks zu der rechten Sei-
te verlauft, und

der Kanal ausgebildet ist, die Kombination aus dem
Gleitschienenblock und dem vorderen und dem hin-
teren Kugellager, die gleitend im Eingriff sind, auf-
zunehmen, wenn die Kombination gleitend in den
Kanal eingeschoben wird,

wobei das gleitende Eingreifen ermdglicht, dass die
Gleitschienenanordnung in einer Richtung wandert,
die senkrecht sowohl zu der Langsachse der Gleit-
schienenanordnung als auch der Langsachse der
Schienenflihrung (24) ist.

Vorrichtung nach Anspruch 2, wobei

der Gleitschienenblock eine vorgegebene Breite W1
hat und zwei gegenuberliegende langliche Schie-
nenschlitze als Paar, die einen vorderen Schie-
nenschlitz und einen hinteren Schienenschlitz bein-
halten, aufweist,

die Schienenschlitze derart positioniert sind, dass
ihre Langsachsen entlang einer Ebene liegen, die
senkrecht zu der Langsachse des Gleitschienene-
lements ist,

die vertikale Achse des Kanals zu der Langsachse
der Schienenfiihrung ausgerichtet ist,
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der Kanal parallele vertikale Seitenwande, gegenu-
berliegende langliche Fiihrungsschlitze als Paar und
eine vorgegebene Breite W2 aufweist, die geringfi-
gig grofRer ist als die Breite W1, so dass der Gleit-
schienenblock beweglich in dem Kanal positionier-
bar ist,

die Flhrungsschlitze einen vorderen Fulhrungs-
schlitz, der auf einer der Seitenwande des Kanals
liegt, und einen hinteren Fiihrungsschlitz beinhalten,
der auf der anderen Seitenwand des Kanals liegt,
die Fihrungsschlitze auf ihren jeweiligen Seiten-
wanden derart angeordnet sind, dass die Langsach-
sen der Fihrungsschlitze entlang einer Ebene lie-
gen, die senkrecht zu der Langsachse der Schie-
nenfiihrung ist,

der vordere Schienenschlitz und der vordere Fuh-
rungsschlitz eine gemeinsame Form besitzen, die
geringfugig von der Halbkreisform abweicht und so
dimensioniert ist, dass der vordere Schienenschlitz
und der vordere Fuhrungsschlitz in der Lage sind,
die vorderen Kugellager mit Eingriff mitgeringer Roll-
reibung aufzunehmen, wenn der Gleitschienenblock
in dem Kanal angeordnet ist, und

der hintere Schienenschlitz und der hintere Fuh-
rungsschlitz eine gemeinsame Form haben, die von
der Halbkreisform geringfligig abweicht und so di-
mensioniertist, dass der hintere Schienenschlitzund
der hintere FUhrungsschlitz in der Lage sind, die hin-
teren Kugellager mit Eingriff mit geringer Rollreibung
aufzunehmen, wenn der Gleitschienenblock in dem
Kanal angeordnet ist.

Vorrichtung nach Anspruch 3, wobei die Differenz
zwischen den Breiten W1 und W2 gréRRer oder gleich
1,0 mm und kleiner oder gleich 2,0 mm ist.

Vorrichtung nach Anspruch 1, wobei

die Gleitschienenanordnung ein Verschiebungsbe-
grenzungselement mit einem Pfosten (36) aufweist,
die Schienenfiihrung (24) ein Schienenbewegungs-
streckenbegrenzungselement (40) aufweist,

der Boden des Pfostens (36) um eine vorgegebene
Uberstandsstrecke in das Streckenbegrenzungse-
lement (40) vorsteht, nachdem der Schiebemecha-
nismus montiert ist, und

der Pfosten (36) und das Streckenbegrenzungsele-
ment (40) zusammen ausgebildet sind, die laterale
Verschiebung auf eine vorgegebene maximale
Schienenbewegungsstrecke D1 zu begrenzen.

Vorrichtung nach Anspruch 1, wobei bei lateraler
Verschiebung der Schiebemechanismus eine Be-
rihrungsempfindung und einen wahrnehmbaren
Klang erzeugt.

Vorrichtung nach Anspruch 1, wobei
der untere Bereich des Gleitschienenelements (34)
einen Gleitschienenblock aufweist, der einen vorde-
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ren Schienenschlitz und einen hinteren Schie-
nenschlitz hat,

der obere Bereich der Schienenfiihrung (24) einen
Fihrungsblock aufweist, dessen oberer Bereich ei-
nen geradlinigen Fihrungskanal mit einem vorderen
Fihrungsschlitz und einem hinteren Fihrungs-
schlitz aufweist, und

das Gleitschienenelement ferner ein Kugellagerhal-
teelement (38) aufweist, das ausgebildet ist, die vor-
deren Kugellager (26, 28) zwischen dem vorderen
Schienenschlitz und dem vorderen Fihrungsschlitz
zu halten, wenn der Gleitschienenblock in dem Kanal
angeordnet ist, und auch die hinteren Kugellager
zwischen dem hinteren Schienenschlitz und dem
hinteren Flihrungsschlitz zu halten, wenn der Gleit-
schienenblock in dem Kanal angeordnet ist, unab-
hangig davon, wie die Einrichtung geschwungen
wird.

Vorrichtung nach Anspruch 7, wobei

der vordere Schienenschlitz und der hintere Schie-
nenschlitz so angeordnet sind, dass ihre Langsach-
sen entlang einer Ebene liegen, die senkrecht zu der
Langsachse des Gleitschienenelements ist,

das Kugellagerhalteelement (38) zwei vordere Ku-
gellagerhalteelemente als Paar und zwei hintere Ku-
gellagerhalteelemente als Paar aufweist,

jedes der Halteelemente einen Pfosten und einen
Kopfaufweist, der starr an einem Ende des Pfostens
angeordnet ist,

der Gleitschienenblock ferner zwei vordere Haltee-
lementausnehmungen als Paar und zwei hintere
Halteelementausnehmungen als Paar aufweist,

die Langsachse jeweils der vorderen und der hinte-
ren Halteelementausnehmung entlang der Ebene
liegt,

die vordere und die hintere Halteelementausneh-
mung jeweils eine Groflke und eine Form haben, die
geeignet sind zu ermdglichen, dass der Pfosten ei-
nes der Halteelemente vollstdndig und zuverlassig
in die Ausnehmung derart eingefiihrt wird, dass der
Kopfdes Halteelements mit der linken Seite oder der
rechten Seite des Gleitschienenblocks in Kontakt
tritt, und

der Kopfjedes der Halteelemente eine radiale Grofie
hat, die so auswahlbarist, dass ermdglicht wird, dass
der Kopf einen vorgegebenen Bereich eines der En-
den eines der Schienenschlitze abdeckt, wobei der
Bereich ausreichend groR ist, um zu verhindern,
dass die vorderen und hinteren Kugellager aus dem
Schiebemechanismus herausfallen, nachdem die-
ser montiert ist, wobei der Bereich ausreichend klein
ist, so dass die laterale Verschiebung mdéglich ist.

Vorrichtung nach Anspruch 1, wobei die gleichach-
sige Lage eine auBerste rechte Lage umfasst und
die laterale Verschiebung in einer nach links zeigen-
den Richtung aus der duf3ersten rechten Lage aus
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erfolgt.

Vorrichtung nach Anspruch 1, wobei die gleichach-
sige Lage eine zentrale Lage umfasst, die laterale
Verschiebung in einer nach links zeigenden Rich-
tung erfolgt, wenn die Einrichtung nach links ge-
schwungen wird, und die laterale Verschiebung in
einer nach rechts zeigenden Richtung erfolgt, wenn
die Einrichtung nach rechts geschwungen wird.

Vorrichtung nach Anspruch 1, wobei die sportbezo-
gene Einrichtung ein Golfschlager istund die laterale
Verschiebung 0,65 mm betragt.

Vorrichtung nach Anspruch 1, wobei die sportbezo-
gene Einrichtung ein Baseballschlager ist und die
laterale Verschiebung 3,5 mm betragt.

Vorrichtung nach Anspruch 1, wobei die sportbezo-
gene Einrichtung ein Tennisschlager ist und die la-
terale Verschiebung 3,0 mm betragt.

Revendications

1.

Appareil universel d’entrainement au balancement,
comprenant :

un équipement sportif comprenant deux sec-
tions séparées et distinctes espacées pour for-
mer un espace entre elles, lesdites sections
comprenant une section proximale (14) et une
section distale (12) ; et

un mécanisme coulissant (22) inséré al’intérieur
dudit espace et relié a I'extrémité supérieure de
la section proximale (14) et I'extrémité inférieure
de la section distale (12),

le mécanisme coulissant (22) comprenant un
guide rail (24), une pluralité de roulements a
billes avant (26, 28), une pluralité de roulements
a billes arriére, et un ensemble rail coulissant
qui sont configurés de maniere a pouvoir coo-
pérer pour,

assurer que ladite extrémité supérieure et
ladite extrémité inférieure sont coaxiales
lorsque I'ensemble rail coulissant est situé
dans une position coaxiale sur le guide rail
(24), et

permettre un décalage latéral de ladite ex-
trémité inférieure par rapport a ladite extré-
mité supérieure durant un balancement de
I'équipement ;

ou I'ensemble rail coulissant comprend un élé-
ment rail coulissant (34),

la partie supérieure de I'élément rail coulissant
(34) est adaptée pour permettre a ladite extré-
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mité inférieure d’étre reliée a ladite partie supé-
rieure d’'une maniere qui permet que ladite ex-
trémité inférieure soit coaxiale avec I'ensemble
rail coulissant quelle que soit la maniére selon
laquelle I'équipement est balancé, et

la partie inférieure du guide rail (24) est adaptée
pour permettre a ladite extrémité supérieure
d’étre reliée a ladite partie inférieure d’'une ma-
niere qui assure que ladite extrémité supérieure
est coaxiale avec le guide rail (24) quelle que
soit la maniere selon laquelle I'équipement est
balanceé.

Appareil selon la revendication 1, dans lequel,

la partie inférieure de I'élément rail coulissant (34)
comprend un bloc rail coulissant,

la partie supérieure du guide rail (24) comprend un
bloc guide dont la partie supérieure comprend un
canal guide linéaire qui passe depuis le coté gauche
du bloc guide vers son cété droit, et

ledit canal est adapté pour recevoir la combinaison
du bloc rail coulissant et des roulements a billes
avant et arriere en engagement coulissant lorsque
ladite combinaison est insérée de maniére a pouvoir
coulisser a I'intérieur dudit canal,

ledit engagement coulissant permettant a 'ensem-
ble rail coulissant de se déplacer dans un sens qui
est orthogonal a la fois a I'axe longitudinal de I'en-
semble rail coulissant et a I'axe longitudinal du guide
rail (24).

Appareil selon la revendication 2, dans lequel,

le blocrail coulissant comprend une largeur prescrite
W1 et une paire de fentes rails allongées opposées
comprenant une fente rail avant et une fente rail ar-
riere,

lesdites fentes rails sont positionnées de sorte que
leurs axes longitudinaux reposent le long d’un plan
qui est orthogonal a I'axe longitudinal de I'élément
rail coulissant,

I'axe vertical dudit canal est aligné sur I'axe longitu-
dinal du guide rail,

ledit canal comprend des parois latérales verticales
paralleles, une paire de fentes guides allongées op-
posées, et une largeur prescrite W2 qui est légere-
ment supérieure a la largeur W1, permettant ainsi
au bloc rail coulissant d’étre positionné de maniere
mobile a l'intérieur dudit canal,

lesdites fentes guides comprennent une fente guide
avant qui réside sur I'une des parois latérales dudit
canal, et une fente guide arriére quiréside surl’autre
des parois latérales dudit canal,

lesdites fentes guides sont positionnées sur leurs
parois latérales respectives de sorte que les axes
longitudinaux desdites fentes guides reposent le
long d’un plan qui est orthogonal a I'axe longitudinal
du guide rail,

la fente rail avant et la fente guide avant compren-
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nent une forme commune qui est légérement infé-
rieure a un demi-cercle et qui est calibrée pour per-
mettre auxdites fente rail et fente guide avant de re-
cevoir les roulements a billes avant en engagement
de roulement a faible frottement lorsque le bloc rail
coulissant est positionné a l'intérieur dudit canal, et
la fente rail arriere et la fente guide arriere compren-
nent une forme commune qui est légérement infé-
rieure aun demi-cercle et est calibrée pour permettre
auxdites fente rail et fente guide arriere de recevoir
les roulements a billes arriere en engagement de
roulement a faible frottement lorsque le bloc rail cou-
lissant est positionné a l'intérieur dudit canal.

Appareil selon la revendication 3, dans lequel la dif-
férence entre les largeurs W1 et W2 est supérieure
ou égale a 1,0 millimeétre et inférieure ou égale a 2,0
millimétres.

Appareil selon la revendication 1, dans lequel,
I'ensemble rail coulissant comprend un élément li-
mitant le coulissement comprenant un montant (36),
le guide rail (24) comprend un élément de limitation
de distance (40) de déplacement du rail,

le bas du montant (36) fait saillie sur une distance
de protubérance prescrite dans ledit élément de li-
mitation de distance (40) aprés que le mécanisme
coulissant a été assemblé, et

le montant (36) et ledit élément de limitation de dis-
tance (40) sont configurés de maniére a coopérer
pour limiter ledit décalage latéral a une distance de
déplacement de rail maximale prescrite D1.

Appareil selon la revendication 1, dans lequel lors
du décalage latéral le mécanisme coulissant génére
une sensation tactile et un son perceptible.

Appareil selon la revendication 1, dans lequel,

la partie inférieure de I'élément rail coulissant (34)
comprend un bloc rail coulissant comprenant une
fente rail avant et une fente rail arriére,

la partie supérieure du guide rail (24) comprend un
bloc guide dont la partie supérieure comprend un
canal guide linéaire comprenant une fente guide
avant et une fente guide arriere, et

I’élément rail coulissant comprend en outre un élé-
ment de retenue de roulement a billes (38) qui est
adapté pour retenir les roulements a billes avant (26,
28) entre la fente rail avant et la fente guide avant
lorsque le bloc rail coulissant est positionné a l'inté-
rieur dudit canal, et égalementretenir les roulements
a billes arriére entre la fente rail arriere et la fente
guide arriére lorsque le bloc rail coulissant est posi-
tionné a l'intérieur dudit canal, quelle que soit la ma-
niére selon laquelle I'équipement est balancé.

Appareil selon la revendication 7, dans lequel,
les fentes rails avant et arriére sont positionnées de
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sorte que leurs axes longitudinaux s’étendent le long
d’'un plan qui est orthogonal a I'axe longitudinal de
I’élément rail coulissant,

I'élément de retenue de roulement a billes (38) com-
prend une paire d’éléments de retenue de roulement
a billes avant et une paire d’éléments de retenue de
roulement a billes arriére,

chacun desdits éléments de retenue comprend un
montant et une téte qui est disposée de maniére ri-
gide sur une extrémité du montant,

le bloc rail coulissant comprend en outre une paire
de cavités d’élément de retenue avant et une paire
de cavités d’élément de retenue arriére,

I'axe longitudinal de chacune des cavités d’élément
de retenue avant et arriere repose le long dudit plan,
chacune des cavités d’élément de retenue avant et
arriere comprend une taille et une forme qui sont
adaptées pour permettre au montant de I'un desdits
éléments de retenue d’étre inséré entierement et de
maniere slre dans ladite cavité de sorte que la téte
dudit élément de retenue entre en contact soit avec
le c6té gauche soit avec le coté droit du bloc rail
coulissant, et

la téte de chacun desdits éléments de retenue com-
prend une taille radiale qui est sélectionnée pour per-
mettre a ladite téte de couvrir une partie prescrite de
'une donnée des extrémités de I'une donnée desdi-
tesfentesrails, ladite partie étant suffisamment gran-
de pour empécher les roulements a billes avant et
arriere de tomber hors du mécanisme coulissant
aprés qu’il a été assemblé, ladite partie étant suffi-
samment petite pour permettre ledit décalage laté-
ral.

Appareil selon larevendication 1, la position coaxiale
comprenant une position la plus a droite et ledit dé-
calage latéral survenantdans un sens versla gauche
depuis la position la plus a droite.

Appareil selon larevendication 1, la position coaxiale
comprenant une position centrale, ledit décalage la-
téral survenant dans un sens vers la gauche lorsque
I'équipement est balancé vers la gauche, et ledit dé-
calage latéral survenant dans un sens vers la droite
lorsque I'équipement est balancé vers la droite.

Appareil selon larevendication 1, 'équipement spor-
tif étant un club de golf, et le décalage latéral étant
de 0,65 millimétre.

Appareil selon larevendication 1, 'équipement spor-
tif étant une batte de baseball, et le décalage latéral
étant de 3,5 millimétres.

Appareil selon la revendication 1, 'équipement spor-
tif étant une raquette de tennis, et le décalage latéral
étant de 3,0 millimétres.
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