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(57) ABSTRACT

Disclosed is a jumping device for exercise including an
arc-shaped plate spring, a vertical member coupled to the
plate spring, a footrest coupled to the vertical member while
extending horizontally, a hinge lever hingably coupled to the
footrest, a hoof lever hingably coupled to the hinge lever and
fixedly mounted to the plate spring in an overlapping state,
a shoe case serving as a shoe to be worn by a user, the shoe
case being integrally coupled to the footrest while including
a shoe bottom plate, and a U-shaped strip member serving
as a connecting rod for connecting the footrest to the vertical
member, the strip member having leg portions each fixedly
mounted at a lower end thereof to an intermediate portion of
the shoe bottom plate while extending upwardly and
inclinedly toward an upper end thereof, and a connecting
portion for connecting the leg portions, and a fitting member
fixedly mounted to the connecting portion of the strip
member at the rear of the strip member, the fitting member
being fitted around the vertical member. The strip member
has a function as a connecting rod adapted to maintain the
shoe case in its horizontal state, thereby eliminating need for
a separate connecting rod. In particular, the jumping device
can be conveniently used by children without any danger of
injury because no connecting rod is used.

6 Claims, 6 Drawing Sheets
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1
JUMPING DEVICE FOR EXERCISE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a jumping device for
exercise, and more particularly to a jumping device for
exercise which includes an arc-shaped plate spring, a ver-
tical member coupled at an upper end thereof to an upper
end of the plate spring, a footrest coupled to a lower end of
the vertical member while extending horizontally, and a shoe
case mounted on the footrest while serving as a connecting
rod adapted to maintain the shoe case in its horizontal state,
thereby eliminating need for a separate connecting rod.

2. Description of the Related Art

Referring to FIG. 1a, a conventional jumping device is
illustrated. As shown in FIG. lg, the jumping device
includes an arc-shaped plate spring 1, a vertical member 14
coupled at an upper end thereof to an upper end of the plate
spring 1 by a coupling member 2, and a footrest 15 coupled
to a lower end of the vertical member 14 while extending
horizontally. A user’s foot may be placed on the footrest 15.
The jumping device also includes a hinge lever 10 hingably
coupled at an upper end thereof to a desired portion of the
footrest 15 by a roller 11, and a hoof lever § hingably
coupled at an upper end thereof to a lower end of the hinge
lever 10 by a roller 6 and fixedly mounted to the lower
portion of the plate spring 1 in an overlapping state. The
hoof lever 5 is provided at its lower end with a hoof 12
adapted to come into contact with the ground 13 during the
use of the jumping device. The roller 6 comes into contact
with one major surface of the plate spring 1. In order to
support the plate spring 1 opposite to the roller 6, a support
block 9 is mounted to the upper end of the hoof lever 5. In
FIG. 1a, the reference numeral 4 denotes a set screw for
coupling the lower end of the plate spring 1 to the lower end
of the hoof lever 5. The reference numeral 26 denotes a
cushion for absorbing impact generated during the use of the
jumping device. Also, the reference numeral 16 denotes a
connecting rod connected between the vertical member 14
and the footrest 15 and adapted to maintain the footrest 15
in perpendicular to the vertical member 14, that is, horizon-
tally. The connection of the connecting rod 16 to the footrest
15 is achieved by a fixing pin 18. The reference numeral 3
denotes a guard for the heel of the user. The reference
numeral 18' denotes a knee holder fixedly mounted to the
upper end of the vertical member 14 and adapted to hold the
knee of the user. Where the user desires to use the jumping
device, he first inserts his foot though the knee holder 18'
under the condition in which a shoe is worn on the foot, and
lays the foot on the footrest 15, as shown in FIG. 1a. When
the user presses the footrest 15, that is, applies a load to the
footrest 15 via his foot, the plate spring 1 is bent by the load,
thereby causing the footrest 15 to move downwardly. The
downward movement of the footrest 15 is carried out until
the hinge lever 10 comes into contact with the hoof lever 5,
as shown in FIG. 1. When the user raises his foot to release
the load applied to the footrest 15, the resilience of the plate
spring 1 is exerted on the footrest 15. As a result, the user can
jump by virtue of the resilience of the plate spring 1. Thus,
the jumping function of the jumping device is carried out.
Where an excessive load is applied to the footrest 185, the
angle defined between the footrest 15 and the vertical
member 14 may widen, so that the footrest 15 no longer
maintains its horizontal state. In order to prevent such a
problem, the angle between the footrest 15 and the vertical
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member 14 is maintained by the connecting rod 16.
However, the provision of the connecting rod 16 makes it
difficult or impossible for persons having a large foot size to
use the jumping device. Furthermore, a lot of time and skill
are required to assemble the connecting rod 16 between the
vertical member 14 and the footrest 15 while maintaining
the footrest 15 in its horizontal state. In addition, it is
difficult for persons having a thick calf to use the jumping
device because the knee holder 18 has a ring shape. Due to
such a ring shape of the knee holder 18, the time taken to put
on the jumping device is increased.

SUMMARY OF THE INVENTION

Therefore, the present invention has been made in view of
the above mentioned problems, and an object of the inven-
tion is to provide a jumping device for exercise which
includes a shoe case for providing a seat for a shoe worn by
the user while having a function as a connecting rod adapted
to maintain the shoe case in its horizontal state, thereby
eliminating need for a separate connecting rod.

Another object of the invention is to provide a jumping
device for exercise which includes a knee holder having a
forwardly-open structure to allow the user to wear the knee
holder irrespective of the size of his calf.

Another object of the invention is to provide a jumping
device for exercise which includes foot holding straps
configured to be adjustable in mounting position in accor-
dance with the foot size of the user, thereby allowing the
user to use the jumping device irrespective of his foot size.

Another object of the invention is to provide a jumping
device for exercise which includes a buffering hoof molded
around a hoof plate under the condition in which its molded
material fills through holes formed at the hoof plate, so that
it can be firmly attached to the hoof plate.

Another object of the invention is to provide a jumping
device for exercise which includes a plate spring having a
triple-layer structure consisting of layers each made of glass
fiber-penetrated synthetic resin, the intermediate layer of the
triple-layer structure being made of a resin layer having
glass fibers arranged in the form of an annual ring shape in
order to obtain a maximum elasticity.

In accordance with the present invention, these objects are
accomplished by providing a jumping device for exercise
comprising an arc-shaped plate spring, a vertical member
coupled at an upper end thereof to an upper end of the plate
spring, a footrest coupled to a lower end of the vertical
member while extending horizontally, a hinge lever hing-
ably coupled at an upper end thereof to a portion of the
footrest, and a hoof lever hingably coupled at an upper end
thereof to a lower end of the hinge lever and fixedly mounted
to a lower portion of the plate spring in an overlapping state,
further comprising:

a shoe case serving as a shoe to be worn by a user, the shoe
case being integrally coupled to an upper surface of the
footrest while including a shoe bottom plate, and a U-shaped
strip member serving as a connecting rod for connecting the
footrest to the vertical member;

the strip member having a pair of leg portions each fixedly
mounted at a lower end thereof to an intermediate portion of
the shoe bottom plate while extending upwardly and
inclinedly toward an upper end thereof, and a connecting
portion for connecting the leg portions; and

a fitting member fixedly mounted to the connecting por-
tion of the strip member at the rear of the strip member, the
fitting member being fitted around the vertical member.
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The jumping device may further comprise a knee holder
coupled to the upper end of the vertical member, the knee
holder comprising a frame having a forwardly-open struc-
ture to horizontally receive the knee of the user and to
support the knee at the backside of the knee, knee holding
straps mounted to a front portion of the frame and adapted
to hold the knee in the frame, and an auxiliary frame
mounted to a rear portion of the frame while being coupled
to the vertical member by a set screw.

The jumping device may further comprise foot holding
straps mounted to the shoe case by set screws, and threaded
holes formed at the shoe bottom plate and the strip member
and adapted to be selectively coupled with the set screws,
thereby adjusting respective coupling positions of the foot
holding straps in accordance with the foot size of the user.

The jumping device may further comprise a hoof plate
provided at a lower end of the hoof lever, the hoof plate
having a plurality of uniformly spaced through holes, and a
buffering hoof molded around the hoof plate under a con-
dition in which a molded material thereof fills the through
holes, whereby the buffering hoof is firmly attached to the
hoof plate.

The plate spring may comprise a first strip-shaped resin
layer formed using parallel glass fibers penetrated in a
urethane resin, a second strip-shaped resin layer formed on
the first resin layer using glass fibers arranged in the form of
annual rings and penetrated in a urethane resin, and a third
strip-shaped resin layer formed on the second resin layer
using parallel glass fibers penetrated in a urethane resin.

The jumping device may further comprise a fitting mem-
ber fixedly mounted to the connecting portion of the strip
member at the rear of the strip member, the fitting member
being fitted around the vertical member.

BRIEF DESCRIPTION OF THE DRAWINGS

The above objects, and other features and advantages of
the present invention will become more apparent after a
reading of the following detailed description when taken in
conjunction with the drawings, in which:

FIG. 1q is a side view illustrating a conventional jumping
device for exercise;

FIG. 1b is a side view illustrating a compressed state of
the jumping device shown in FIG. 1a;

FIG. 2 is a perspective view illustrating a jumping device
according to the present invention;

FIG. 3 is an enlarged perspective view illustrating a shoe
case included in the jumping device according to the present
invention;

FIG. 4 is a side view illustrating the shoe case coupled to
the jumping device according to the present invention,

FIG. 5 is a sectional view illustrating a hoof lever
included in the jumping device according to the present
invention; and

FIG. 6 is a perspective view partially illustrating a plate
spring included in the jumping device according to the
present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Now, preferred embodiments of the present invention will
be described in detail with reference to the annexed draw-
ings.

FIG. 2 is a perspective view illustrating a jumping device
according to the present invention. FIG. 3 is an enlarged
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perspective view illustrating a shoe case included in the
Jumping device according to the present invention. FIG. 4 is
a side view illustrating the shoe case coupled to the jumping
device according to the present invention. FIG. § is a
sectional view illustrating a hoof lever according to the
present invention. In FIGS. 2 to §, elements respectively
corresponding to those in FIGS. 1a and 15 are denoted by
the same reference numerals. As shown in FIG. 2, the
jumping device according to the present invention includes
an arc-shaped plate spring 1, a vertical member 14 coupled
at an upper end thereof to an upper end of the plate spring
1 by a coupling member 2, and a footrest 15 coupled to a
lower end of the vertical member 14 while extending
horizontally. The jumping device also includes a hinge lever
10 hingably coupled at an upper end thereof to a desired
portion of the footrest 15, and a hoof lever § hingably
coupled at an upper end thereof to a lower end of the hinge
lever 10 by a roller 6 and fixedly mounted to the lower
portion of the plate spring 1 in an overlapping state.

In accordance with the present invention, the jumping
device further includes a shoe case 40 serving as a shoe to
be worn by the user. The shoe case 40 is integrally coupled
to the upper surface of the footrest 15. The shoe case 40
includes a shoe bottom plate 41, and a U-shaped strip
member 42 serving as a connecting rod for connecting the
footrest 15 to the vertical member 14. The strip member 42
has a pair of leg portions fixedly mounted at their lower ends
to an intermediate portion of the shoe bottom plate 41 while
extending upwardly and inclinedly toward their upper ends,
and a connecting portion for connecting the upper ends of
the leg portions. A fitting member 43 is fixedly mounted to
the connecting portion of the strip member 42 at the rear of
the strip member 42. The fitting member 43 is fitted around
the vertical member 14. A knee holder 50 is coupled to the
upper end of the vertical member 14. The knee holder 50
includes a frame 51 having a forwardly-open structure to
horizontally receive the knee of the user and to support the
knee at the backside of the knee. The knee holder 50 also
includes knee holding straps 52 mounted to the front portion
of the frame 51 and adapted to hold the knee in the frame 51,
and an auxiliary frame 53 mounted to the rear portion of the
frame 51 while being coupled to the vertical member 14 by
a set screw 34.

Foot holding straps 46 are mounted to the shoe case 40 by
set screws 45. Threaded holes 44, which are adapted to be
selectively coupled with the set screws 485, are formed at
both the shoe bottom plate 41 and the strip member 42 in
order to adjust the coupling position of each foot holding
strap 46 in accordance with the foot size of the user.

The hoof lever § is provided at its lower end with a hoof
plate 5-3. A plurality of uniformly spaced through holes 5-4
are formed at the hoof plate 5-3. A buffering hoof 60 is
molded around the hoof plate 5-3 under the condition in
which its molded material fills the through holes 5-4. In
accordance with such a structure, the buffering hoof 60 can
be firmly attached to the hoof plate 5-3. The reference
numeral 48 denotes an opening defined through the fitting
member 43 and adapted to allow the vertical member 14 to
extend therethrough. The reference numeral 47 denotes a set
screw for coupling the fitting member 43 with the vertical
member 14. In FIG. 4, the reference numeral 49 denotes a
steel plate for reinforcing the strip member 42. In FIG. 5, the
reference numeral 5-2 denotes a roller hole for receiving the
roller 6, and the reference numeral 5-1 denotes a threaded
hole for receiving a set screw 4 adapted to couple the lower
end of the plate spring 1 to the lower end of the hoof lever
5.



US 6,840,893 B2

5

As shown in FIG. 3, another fitting member 43-1 may be
fixedly mounted to the heel portion of the shoe bottom plate
41 at the rear of the shoe bottom plate 41. The fitting
member 43-1 receives the lower end of the vertical member
14.

FIG. 6 is a perspective view partially illustrating the plate
spring 1 according to the present invention. As shown in
FIG. 6, the plate spring 1 includes a first strip-shaped resin
layer 1-1 formed using parallel glass fibers penetrated in a
urethane resin, a second strip-shaped resin layer 1-2 formed
on the first resin layer 1-1 using glass fibers arranged in the
form of annual rings and penetrated in a urethane resin, and
a third strip-shaped resin layer 1-3 formed on the second
resin layer 1-2 using parallel glass fibers penetrated in a
urethane resin.

As apparent from the above description, in accordance
with the present invention, the shoe case 40 includes the
shoe bottom plate 41, and the U-shaped strip member 42
serving as a connecting rod for connecting the footrest 15 to
the vertical member 14. The leg portions of the strip member
42 are upwardly inclined as they extend rearwardly. The
fitting member 43 is fixedly mounted to the strip member 42
at the rear of the strip member 42 so that it is fitted around
the vertical member 14 while being coupled with the vertical
member 14 by the set screw 47. In accordance with this
configuration, the footrest 15 is firmly coupled with the
vertical member 14 while being perpendicular to the vertical
member 14, without using any connecting rod. In this
regard, it is possible to achieve an easy assembling process

for the jumping device. That is, the shoe case 40 including ,

the strip member 42 can be firmly held in a horizontal state
only using the set screw 47. In particular, the jumping device
can be used irrespective of the foot size of the user because
each foot holding strap 46 can be coupled with selected ones

of the threaded holes 44 to adjust its mounting position. Of ,

course, the shoe bottom plate 41 must be coupled to the
footrest 15 using set screws.

As shown in FIG. 5, the hoof plate 5-3 of the hoof lever
5 has a plurality of uniformly spaced through holes 5-4.
Also, the buffering hoof 60 is molded around the hoof plate
5-3 under the condition in which its molded material fills the
through holes 5-4 so that it serves as rivets. In accordance
with such a structure, the buffering hoof 60 can be firmly
attached to the hoof plate 5-3 while exhibiting a superior
durability even after a prolonged use time.

Since the knee holder 50 includes the frame 51 having a
forwardly-open structure, the user can easily put on the
jumping device by horizontally inserting his knee through
the opening of the frame 51, and then coupling the knee
holding straps 52 to the front portion of the frame 51 to hold
the knee in the frame 51. Although not shown, the knee
holding straps 52 may be coupled to and separated from the
frame 51 using buckles. Accordingly, the jumping device
can be used irrespective of the knee size of the user. In
particular, the jumping device can be conveniently used by
children having diverse knee sizes.

As described above, the plate spring 1 includes the first
strip-shaped resin layer 1-1 formed using parallel glass
fibers penetrated in a urethane resin, the second strip-shaped
resin layer 1-2 formed on the first resin layer 1-1 using glass
fibers arranged in the form of annual rings and penetrated in
a urethane resin, and the third strip-shaped resin layer 1-3
formed on the second resin layer 1-2 using parallel glass
fibers penetrated in a urethane resin. By virtue of such a
structure, the plate spring 1 has improved bending
characteristics, that is, a superior elasticity and durability, so
that it can perform an excellent spring function.
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Although the preferred embodiments of the invention
have been disclosed for illustrative purposes, those skilled in
the art will appreciate that various modifications, additions
and substitutions are possible, without departing from the
scope and spirit of the invention as disclosed in the accom-
panying claims.

As apparent from the above description, the present
invention provides a jumping device for exercise which
includes a shoe case for providing a seat for a shoe worn by
the user while having a function as a connecting rod adapted
to maintain the shoe case in its horizontal state, thereby
eliminating need for a separate connecting rod. In particular,
the jumping device can be conveniently used by children
without any danger of injury because no connecting rod is
used.

Since the jumping device includes a knee holder having a
forwardly-open structure, it can allow the user to wear the
knee holder irrespective of the size of his calf. Also, it is
possible to reduce the time taken for the user to put on the
jumping device. In particular, the jumping device can be
conveniently used by children having diverse body sizes.

The jumping device includes foot holding straps config-
ured to be adjustable in mounting position in accordance
with the foot size of the user. Accordingly, the user can use
the jumping device irrespective of his foot size.

The jumping device also includes a buffering hoof molded
around a hoof plate under the condition in which its molded
material fills through holes formed at the hoof plate, so that
it can be firmly attached to the hoof plate.

The jumping device uses a plate spring having a triple-
layer structure consisting of layers each made of glass
fiber-penetrated synthetic resin. In particular, the intermedi-
ate layer of the triple-layer structure is made of a resin layer
having glass fibers arranged in the form of an annual ring
shape, so as to obtain a maximum elasticity.

What is claimed is:

1. A jumping device for exercise comprising an arc-
shaped plate spring, a vertical member coupled at an upper
end thereof to an upper end of the plate spring, a footrest
coupled to a lower end of the vertical member while
extending horizontally, a hinge lever hingably coupled at an
upper end thereof to a portion of the footrest, and a hoof
lever hingably coupled at an upper end thereof to a lower
end of the hinge lever and fixedly mounted to a lower
portion of the plate spring in an overlapping state, further
comprising;

a shoe case serving as a shoe to be worn by a user, the shoe
case being integrally coupled to an upper surface of the
footrest while including a shoe bottom plate, and a
U-shaped strip member serving as a connecting rod for
connecting the footrest to the vertical member;

the strip member having a pair of leg portions each fixedly
mounted at a lower end thereof to an intermediate
portion of the shoe bottom plate while extending
upwardly and inclinedly toward an upper end thereof,
and a connecting portion for connecting the leg por-
tions; and

a fitting member fixedly mounted to the connecting por-
tion of the strip member at the rear of the strip member,
the fitting member being fitted around the vertical
member.

2. The jumping device according to claim 1, further

comprising;

a knee holder coupled to the upper end of the vertical
member, the knee holder comprising
a frame having a forwardly-open structure to horizon-

tally receive the knee of the user and to support the
knee at the backside of the knee,
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knee holding straps mounted to a front portion of the
frame and adapted to hold the knee in the frame, and
an auxiliary frame mounted to a rear portion of the
frame while being coupled to the vertical member by
a set screw.
3. The jumping device according to claim 1, further
comprising:
foot holding straps mounted to the shoe case by set
screws; and

threaded holes formed at the shoe bottom plate and the
strip member and adapted to be selectively coupled
with the set screws, thereby adjusting respective cou-
pling positions of the foot holding straps in accordance
with the foot size of the user.

4. The jumping device according to claim 1, further

comprising:

a hoof plate provided at a lower end of the hoof lever, the
hoof plate having a plurality of uniformly spaced
through holes; and

a buffering hoof molded around the hoof plate under a
condition in which a molded material thereof fills the
through holes,

8
whereby the buffering hoof is firmly attached to the hoof
plate.
5. The jumping device according to claim 1, wherein the

_ plate spring comprises:

15

20

a first strip-shaped resin layer formed using parallel glass
fibers penetrated in a urethane resin;

a second strip-shaped resin layer formed on the first resin
layer using glass fibers arranged in the form of annual
rings and penetrated in a urethane resin; and

a third strip-shaped resin layer formed on the second resin
layer using parallel glass fibers penetrated in a urethane
resin.

6. The jumping device according to claim 1, further

comprising;

a fitting member fixedly mounted to the connecting por-
tion of the strip member at the rear of the strip member,

the fitting member being fitted around the vertical
member.
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