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(54) EXERCISE APPARATUS

(57) An exercise device with which a user can train
a sense of balance and muscles effectively, even the
user is accustomed to exercise in certain degree is pro-
vided. The exercise device comprises: a support part 2
which has a support surface 1 on which a user M can put

user’s body, and which can rock within a prescribed
range; and an external force exerting part 15 configured
to rock the support part 2 within the prescribed range by
exerting an external force on the support part 2 through
the user M whose body is supported on the support sur-
face 1.
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Description

TECHNICAL FIELD

[0001] The invention relates to a passive exercise de-
vice with which a user performs an exercise while keeping
the balance of the body.

BACKGROUND ART

[0002] In Japanese Patent Application Laid-Open No.
2007-260186, a passive type exercise device as shown
in Fig. 11, with which a user M performs an exercise while
keeping the balance of the body, has been disclosed.
This prior exercise device comprises a riding part 50 on
which a user can put the body, and a base part 51 for
supporting the riding part 50 on a floor surface. A driving
part 52 for oscillating the riding part 50 with respect to
the base part 51 is interposed between the base part 51
and the riding part 50.
[0003] The prior exercise device comprising above
configuration can cause a user M riding on the riding part
50 to perform a passive exercise, by forcibly oscillating
the riding part 50. However, the riding part 50 of the prior
exercise device moves only along the prescribed route
preliminarily set in the driving part 52. Therefore, the ef-
fect to train a sense of balance and muscles may become
descended, because the user M accustomed to exercise
in certain degree can anticipate the motion of the riding
part 50.

DISCLOSURE OF THE INVENTION

[0004] In the light of the above, it is an object of the
present invention to provide an exercise device with
which a user M can train a sense of balance and muscles
effectively, even the user M is accustomed to exercise
in certain degree.
[0005] An exercise device of the present invention to
attain the above object comprises: a support part 2 which
has a support surface 1 on which a user M can put the
user’s body, and which can rock within a prescribed
range; and an external force exerting part 15 configured
to rock the support part 2 within the prescribed range by
exerting an external force on the support part 2 through
the user M whose body is supported on the support sur-
face 1.
[0006] In the exercise device comprising above con-
figuration, the support part 2 rocks randomly, because
the support part 2 rocks by the external force transmitted
through the body of the user M. The user M is unsteadily
rocked on the support part 2, and hence the balance of
the body of the user M is made upset forcibly and ran-
domly. If the user M keeps the balance against this, a
sense of balance and muscles are trained unintentionally
and effectively. Therefore, even the user M is accus-
tomed to exercise in certain degree, the user M can train
a sense of balance and muscles effectively.

[0007] Preferably, the exercise device of the present
invention comprises a base part 20 having a base side
slide surface 21 on its upper part, said base side slide
surface 21 being in the shape of a convex curve or a
concave curve, wherein a support side slide surface 22
is formed at a lower part of the support part 2, said support
side slide surface 22 is formed in the shape of a curved
surface following the base side slide surface 21, wherein
the support part 2 is supported on the base part 20 so
that the support part 2 can rock by making the support
side slide surface 22 of the support part 2 slide with re-
spect to the base side slide surface 21 of the base part
20. It becomes then possible that the support part 2
smoothly rocks on the base part 20. Furthermore, an orbit
plane on which the support part 2 rocks can be freely
decided by setting the curved shape of the base side
slide surface 21 and the support side slide surface 22.
[0008] Preferably, the support part 2 has a roller 30,
for supporting so that it can be rocked, at a lower part of
the support part 2. It becomes then possible that the sup-
port part 2 smoothly rocks via the roller 30.
[0009] Preferably, the external force exerting part 15
comprises a footrest 3 on which a user M being on the
support surface 1 of the support part 2 can put the user’s
foot, and a footrest driving means 8 for moving the foot-
rest 3. It becomes then possible that the support part 2
rocks randomly when the footrest 3 on which the user M
puts the user’s foot is moved forcibly, and hence the bal-
ance of the body of the user M is made upset forcibly and
randomly. If the user M keeps the balance against this,
a sense of balance and muscles are trained effectively.
[0010] It is also preferred that the external force exert-
ing part 15 comprises a grip part 25 for being gripped by
a user M being on the support surface 1 of the support
part 2, and a grip part driving means 27 for moving the
grip part 25. It becomes then possible that the support
part 2 is rocked randomly when the grip part 25 gripped
by the user M is moved forcibly, and hence the balance
of the body of the user M is made upset forcibly and
randomly. If the user M keeps the balance against this,
a sense of balance and muscles are trained effectively.
[0011] In this case, preferably, there is further provided
a rod-shaped member 26 having the grip part 25, said
grip part 25 being located at one end side in the longitu-
dinal direction of the rod-shaped member 26, wherein
the grip part driving means 27 oscillates the grip part 25
located at said one end side by turning the other end side
in the longitudinal direction of the rod-shaped member
26. It becomes then possible that the grip part 25 oscil-
lates efficiently.
[0012] It is also preferred that the support part 2 com-
prises a seat 40 on which a user M can put the user’s
buttock and a footrest 3 on which the user M can put the
user’s foot, said seat 40 being provided with footrest 3.
It becomes then possible that each joint, such as hip joint,
knee joint and ankle angle, is substantially kept in certain
state while the user M keeps the balance. Therefore, it
can excite the muscle contraction of leg with maintaining
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the joint angles, whereby joint stress can be reduced.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013]

FIG. 1 is a schematic lateral view showing an overall
structure in accordance with an exercise device of
present invention.
FIG. 2 is a schematic lateral roughly showing a struc-
ture of a footrest driving means in accordance with
said exercise device.
FIG. 3 is a schematic lateral view showing an overall
structure of a modified example in accordance with
an exercise device of the present invention.
FIG. 4 is a schematic lateral view showing an overall
structure of a modified example in accordance with
an exercise device of the present invention.
FIG. 5 is a schematic lateral view showing an overall
structure of a modified example in accordance with
an exercise device of the present invention.
FIG. 6 is a schematic lateral view showing an overall
structure of a modified example in accordance with
an exercise device of the present invention.
FIG. 7 is a schematic perspective view showing an
essential structure of a modified example in accord-
ance with an exercise device of the present inven-
tion.
FIG. 8 is a schematic perspective view showing the
essential structure of another posture.
FIG. 9 is a schematic perspective view showing an
essential structure of a modified example in accord-
ance with an exercise device of the present inven-
tion.
FIG. 10 is a schematic lateral view showing said es-
sential structure.
FIG. 11 is a schematic lateral view showing an overall
structure of a prior exercise device.

BEST MODE FOR CARRYING OUT THE INVENTION

[0014] To give a detailed explanation of the present
invention, it is explained based on attached drawings.
The directions described in the explanation below, such
as front, back, right or left, are defined as seen from a
user M getting on the support surface 1.
[0015] In Fig. 1, an overall structure of an exercise de-
vice in accordance with the present invention is shown.
The exercise device of the present invention comprises
a support part 2 having a support surface 1, said support
surface 1 being configured so that a user M can put the
user’s buttock on to become a sitting posture, a footrest
3 on which the user M, whose buttock is put on the support
surface 1, can put the soles of right and left feet, and a
plate-like connection body 4 connecting the support part
2 and the footrest 3.
[0016] The support part 2 forms a seat 40 or a chair,
and has a support surface 1 on its upper part, wherein

the support surface 1 is in the shape of a concave curve.
A support post 6 is vertically arranged on a connection
body 4. A lower part of the support part 2 is turnably
supported on an upper end part of the support post 6 via
a rotation connection part 5. In the illustrated example,
the rotation connection part 5 supports the support part
2 so that the support part 2 can turn in the front-back
direction (the direction indicated by an arrow B shown in
Fig. 1) about a turn axis R as a center, wherein the axial
direction of the turn axis R is set at the right-left direction.
However, the rotation direction of the rotation connection
part 5 is not restricted to the above direction, and the
axial direction of the turn axis R may be set at another
direction. Furthermore, the rotation connection part 5
may be configured to support the support part 2 so that
the support part 2 can turn in any directions.
[0017] The footrest 3 is formed like a rest having a foot
support surface 7 on its upper part, wherein the foot sup-
port surface 7 is formed into an inclined surface. A foot-
rest driving means 8 for reciprocally driving the footrest
3 in the front-back direction (the direction indicated by an
arrow A shown in Fig. 1) is connected to a lower part of
the footrest 3.
[0018] As shown in Fig. 2, the footrest driving means
8 comprises a box 9, a motor 10 as a drive source, and
a motion transmission mechanism 11. The box 9 is fixed
on the connection body 4, and houses the motor 10 and
the motion transmission mechanism 11. The motion
transmission mechanism 11 converts a rotational motion
of the motor 10 into a front-back directional reciprocating
motion, and to transmit to the footrest 3. The motion trans-
mission mechanism 11 is a piston crank mechanism. The
motion transmission mechanism 11 has a crank arm part
12 one end side of which is eccentrically rotated by the
motor 10, a piston part 13 connected to the other end
side of the crank arm part 12, and a linear guide part 14
for guiding the moving direction of the piston part 13 into
the front-back direction. The footrest 3 is connected to
the piston part 13, which is located in the box 9, and is
reciprocally driven in the front-back direction with sliding
on a top surface of the box 9.
[0019] In order to provide a passive exercise by using
above-described exercise device, a user M first puts the
user’s buttock on the support surface 1 of the support
part 2 while the user M puts the user’s left and right soles
on the foot support surface 7 of the footrest 3, and to be
a sitting posture. Under the user M being this sitting pos-
ture, when an operation part (not shown in the figure) is
operated to rotary drive the motor 10 located in the box
9, the footrest 3 is reciprocally moved in the front-back
direction via the motion transmission mechanism 11, and
exerts an external force, which cause a reciprocating
movement in the front-back direction, on the user M
whose sole is put on the foot support surface 7. The user
M rocks the support part 2 in the front-back direction with
respect to the support pole 6 by the external force trans-
mitted through the lower part of the user’s own body.
[0020] In other words, the external force exerting part
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15, which rocks the support part 2 within a prescribed
range by exerting an external force through the user M
whose body is put on the support surface 1, consists of
the footrest 3 on which the user M being on the support
surface 1 of the support part 2 can put the user’s foot,
and the footrest driving means 8 for reciprocally moving
the footrest 3 in the front-back direction.
[0021] In the exercise device having above-described
configuration, the footrest 3 and the support part 2 exe-
cute different forms of oscillation or rock with each other.
Furthermore, the support part 2 rocks in a random pattern
because the motion is executed by the external force
transmitted through the body of the user M. Therefore,
when the feet of the user M on the footrest 3 are oscillated
forcibly, the buttock of the user M on the support part 2
is unsteadily rocked, and hence the balance of the body
of the user M is made upset forcibly and randomly. If the
user M keeps the balance against this especially around
the thigh and the trunk of the body, a sense of balance
and muscles are trained effectively.
[0022] A footrest 3 for left-foot and a footrest 3 for right-
foot may be separated, and a footrest driving means 8
for left-foot and a footrest driving means 8 for right-foot
may be separated. The footrest 3 for left-foot and the
footrest 3 for right-foot may be reciprocally moved inde-
pendently. In this case, the balance of the user M can be
made upset to a greater degree. In addition, muscles of
right or left foot can be trained intensively.
[0023] Next, various modified examples in accordance
with the exercise device of the present invention are de-
scribed in turn. In the explanation about modified exam-
ples described below, like kind elements are assigned
the same reference numerals as depicted in modified
examples, and detailed description thereof is omitted.
[0024] A modified example shown in Fig. 3 is charac-
terized in that there is provided a base part 20 for sup-
porting a support part 2 so that the support part 2 can
slide. The base part 20 is fixed to a top end part of a
support post 6. A base side slide surface 21, which is in
the shape of a convex curve, is formed at an upper part
of the base part 20. A slide part 24 is formed at a lower
part of the support part 2. A lower surface of the slide
part 24 is a support side slide surface 22, which is in the
shape of a concave cave following the base side slide
surface 21.
[0025] The support side slide surface 22, which is a
lower surface of the support part 2, slide with respect to
the base side slide surface 21, which is an upper surface
of the base part 20. Thereby, the support part 2 is sup-
ported on the base part 20 so that the support part 2 can
slide.
[0026] When the support side slide surface 22 slides
on the base side slide surface 21, the support part 2 rocks
on a orbit plane following the shape of the convex curve
of the base side slide surface 21 (the direction indicated
by an arrow B shown in Fig. 3). In addition, the base part
20 is provided with a stopper 23 for preventing the support
part 2, which is configured to rock, from dropping off.

[0027] In the above-described configuration, the orbit
plane, on which the support part 2 rocks, can be freely
decided by adequately setting the curved shape of the
base side slide surface 21 and the support side slide
surface 22. Then, it is permitted to form the base side
slide surface 21 into a concave curved shape and form
the support side slide surface 22 into a convex curved
shape following the base side slide surface 21.
[0028] A modified example shown in Fig. 4 is charac-
terized in that an external force exerting part 15 has a
grip part 25 which is in the shape of a horizontal bar and
is gripped by a user M in a sitting posture by sitting on a
support surface 1 of a support part 2, a rod-shaped mem-
ber 26 of which the grip part 25 is fixed to one end side
(upper side in the figure) in the longitudinal direction, and
a grip part driving means 27 for oscillating the grip part
25 in the front-back direction via the rod-shaped member
26. The grip part driving means 27 is a motor 28 con-
nected to the other end side (lower side in the figure) in
the longitudinal direction of the rod-shaped member 26.
The grip part driving means 27 oscillates the grip part 25,
which is fixed to a top end part of the rod-shaped member
26, in the direction indicated by an arrow A shown in Fig.
4, by turning a lower end part of the rod-shaped member
26 in the front-back direction by means of the motor 28.
[0029] In addition, the grip part 25 may be formed into
a ling-like shape for surrounding the front and each side
of the user. In this case, falling of the user M can be
prevented, and safety can be ensured.
[0030] In the modified example of Fig. 4, a footrest 3
is fixed to a connection body 4. Then, such a configuration
of connecting the support part 2 with the base part 20 so
as to slide with each other is similar to that of the modified
example of Fig. 3.
[0031] In order to provide a passive exercise by using
the exercise device shown in Fig. 4, a user M first puts
the user’s buttock on the support surface 1 of the support
part 2 and puts the right and left soles on the footrest 3
while the user M grips the grip part 25 located in front of
the user M with each or one hand, and to be a sitting
posture. Under the user M being this sitting posture, when
an operation part (not shown in the figure) is operated to
rotary drive the motor 28, the grip part 25 is reciprocally
moved in the front-back direction via the rod-shaped
member 26, and exerts an external force, which cause
a reciprocating movement in the front-back direction, on
the user M gripping the grip part 25. The user M rocks
the support part 2 in the front-back direction (the direction
indicated by an arrow B shown in Fig. 4) with respect to
the support part 20 by the external force transmitted
through the upper part of the user’s own body.
[0032] In the exercise device having above-described
configuration, the grip part 25 and the support part 2 ex-
ecute different forms of oscillation or rock with each other.
Furthermore, the support part 2 rocks in a random pattern
because the motion is executed by the external force
transmitted through the body of the user M. Therefore,
when the arm gripping the grip part 25 and the upper
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body of the user M are oscillated forcibly, the buttock of
the user M on the support part 2 is unsteadily rocked,
and hence the balance of the body is made upset forcibly
and randomly. If the user M keeps the balance against
this especially around the thigh and the trunk of the body,
a sense of balance and muscles are trained effectively.
[0033] A grip part 25 for left-hand and a grip part 25
for right-hand may be separated, and a grip part driving
means 27 for left-hand and a grip part driving means 27
for right-hand may be separated. The grip part 25 for left-
hand and the grip part 25 for right-hand may be recipro-
cally moved independently. In this case, the balance of
a user M can be made upset to a greater degree. In ad-
dition, muscles of right or left hand can be trained inten-
sively.
[0034] Furthermore, in such a configuration of taking
off the footrest 3, an exercise load especially to the trunk
of the body is increased, because a user M performs an
exercise with the user’s feet floating.
[0035] A modified example shown in Fig. 5 is charac-
terized in that a support part 2 is a footrest 3. That is, a
support surface 1, which is an upper part of the support
part 2, consists of a foot support surface 7 on which a
user M can put the user’s right and left soles. The user
M performs an exercise with standing on the support sur-
face 1. In the modified example of Fig. 5, such a config-
uration of connecting the support part 2 with a base part
20 so as to slide with each other is similar to that of the
modified example of Fig. 3. Furthermore, in the modified
example of Fig. 5, such a configuration of forming an
external force exerting part 15 by a grip part 25 and a
grip part driving means 27 is similar to that of the modified
example of Fig. 4.
[0036] In order to provide a passive exercise by using
the exercise device shown in Fig. 5, a user M first puts
the soles on the support surface 1 of the support part 2
while the user M grips the grip part 25 located in front of
the user M with each or one hand, and to be a standing
posture. Under the user M being this standing posture,
when an operation part (not shown in the figure) is oper-
ated to rotary drive a motor 28, the grip part 25 is recip-
rocally moved in the front-back direction via a rod-shaped
member 26, and exerts an external force, which causes
a reciprocating movement in the front-back direction, on
the user M gripping the grip part 25 and being in the
standing posture. The user M rocks the support part 2
as the footrest 3 in the front-back direction with respect
to the support part 20 by the external force transmitted
downward through the user’s own body.
[0037] In the exercise device having above-described
configuration, the support part 2 as the footrest 3 and the
grip part 25 execute different forms of oscillation or rock
with each other. Furthermore, the support part 2 rocks in
a random pattern because the motion is executed by the
external force transmitted through the body of the user
M who is in the standing posture. Therefore, when the
arm gripping the grip part 25 and the upper body of the
user M are oscillated forcibly, the lower body of the user

M standing on the support part 2 is unsteadily rocked,
and hence the balance of the body is made upset forcibly
and randomly. If the user M keeps the balance against
this, a sense of balance and muscles, especially around
the thigh and the trunk of the body, are trained effectively.
[0038] A modified example shown in Fig. 6 is charac-
terized in that a support part 2 as a footrest 3 is sup-
ported by a plurality of rollers 30 located at a lower part
of the support part 2, and in that a cam mechanism is
used for a grip part driving means 27 for oscillating a grip
part 25 in the front-back direction via a rod-shaped mem-
ber 26.
[0039] Rollers 30 are arranged so that they can move
in the front-back direction within a slide frame 29 fixed
on a connection body 4. Therefore, the support part 2
rocks in the front-back direction when the rollers 30 rotate
to move in the front-back direction.
[0040] The grip part driving means 27 has a rotation
connection part 31, an elastic member 32, a cam member
33, and a motor 34. The rotation connection part 31 turn-
ably supports the end part of the rod-shaped member 26
on the connection body 4, wherein said the end part of
the rod-shaped member 26 is the opposite side (lower
side in the figure) to the side connected with the grip part
25. The elastic member 32 biases the rod-shaped mem-
ber 26 toward a given direction (front direction in the fig-
ure). The cam member 33 comes into contact with the
rod-shaped member 26 from the side opposite to the
elastic member 32. The motor 34 drives the cam member
33 so as to give an eccentric rotation.
[0041] In order to provide a passive exercise by using
the exercise device shown in Fig. 6, a user M first puts
the soles on a support surface 1 of the support part 2
while the user M grips the grip part 25 located in front of
the user M with each or one hand, and to be a standing
posture. Under the user M being this standing posture,
when an operation part (not shown in the figure) is oper-
ated to rotary drive the motor 34 of the grip part driving
means 27, the cam member 33, which is eccentrically
rotated, reciprocally oscillates the rod-shaped member
26 with pressing. The grip part 25 is reciprocally moved
in the front-back direction via the rod-shaped member
26, and exerts an external force, which causes a recip-
rocating movement in the front-back direction, on the us-
er M gripping the grip part 25 and being in the standing
posture. The user M rocks the support part 2 as the foot-
rest 3 in the front-back direction (the direction indicated
by an arrow B shown in Fig. 6) via the rotation of the roller
30 by the external force transmitted downward through
the user’s own body.
[0042] A modified example shown in Fig. 7 and Fig. 8
is characterized in that a support part 2 as a footrest 3
comprises such a mechanism that right and left stepper
parts 35 move up and down accompanying the rock of
the support part 2. Other configurations are similar to
those of the modified examples of Fig. 5 etc.
[0043] In the modified example of Fig. 7 and Fig. 8, the
support part 2 as the footrest 3 is supported so that the
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support part 2 can turn in the right-left direction (the di-
rection indicated by an arrow B shown in Fig. 7) about
an turn axis R as a center, wherein the axial direction of
the turn axis R is set at front-back direction. Left sole of
a user M can be put on the left side (with respect to the
turn axis R) of the support part 2, and right sole of the
user M can be put on the right side (with respect to the
turn axis R) of the support part 2. The stepper parts 35
are located where the heels of right or left soles are put
so that the stepper parts 35 can move up and down. In
addition, a connection body 4, which is located under the
support part 2, is provided with resistance members 36.
The resistance members 36 are configured to press to
lift up the stepper part 35, when the support part 2 inclines
in the right-left direction and hence one of the stepper
parts 35 come down. Each of the resistance members
36 is located where it faces right or left stepper parts 35.
[0044] In performing a passive exercise by using the
exercise device shown in Fig. 7 and Fig.8, when the sup-
port part 2 rocks in the right-left direction by an external
force exerted by an external force exerting part 15, the
heel of right or left sole is lifted up by the stepper part 35
accompanying said rock. In other words, an exercise to
lift up the right and left heels is performed passively,
thereby exercise effect about leg region can be further
increased. Similar stepper parts 35 may be located where
the toes of right and left soles are put. In this case, the
toes of right and left soles are lifted up by the stepper
parts 35 when the support part 2 rocks in the right-left
direction.
[0045] A modified example shown in Fig. 9 and Fig. 10
is characterized in that a support part 2, which is rocked
by an external force, integrally comprises a seat 40, on
which a user M can put the user’s own buttock to become
a sitting posture, and a footrest 3, on which the user M
being in the sitting posture can put the right and left soles.
Other configurations such as an external force exerting
part 15 are similar to those of modified example of Fig. 4.
[0046] In the modified example of Fig. 9 and Fig. 10,
since the seat 40 is integrally provided with the footrest
3, each joint such as hip joint, knee joint and ankle angle,
is substantially kept in certain state while the user M
keeps the balance. Therefore, muscle contraction of leg
can be excited with maintaining joint angles, whereby
joint stress is reduced.

Claims

1. An exercise device comprising:

a support part which has a support surface on
which a user can put user’s body, and which can
rock within a prescribed range; and
an external force exerting part configured to rock
the support part within the prescribed range by
exerting an external force on the support part
through the user whose body is supported on

the support surface.

2. The exercise device as set forth in claim 1,
comprising a base part having a base side slide sur-
face on its upper part, said base side slide surface
being in the shape of a convex curve or a concave
curve,
wherein a support side slide surface is formed at a
lower part of the support part, said support side slide
surface being formed in the shape of a curved sur-
face following the base side slide surface,
wherein the support part is supported on the base
part so that the support part can rock by making the
support side slide surface of the support part slide
with respect to the base side slide surface of the
base part.

3. The exercise device as set forth in claim 1, wherein
the support part has a roller, for supporting so that
it can be rocked, at a lower part of the support part.

4. The exercise device as set forth in any one of claims
1-3, wherein
the external force exerting part comprises a footrest
on which the user being on the support surface of
the support part can put the user’s foot, and a footrest
driving means for moving the footrest.

5. The exercise device as set forth in any one of claims
1-3, wherein the external force exerting part com-
prises a grip part for being gripped by the user being
on the support surface of the support part, and a grip
part driving means for moving the grip part.

6. The exercise device as set forth in claim 5,
comprising a rod-shaped member having the grip
part, said grip part being located at one end side in
the longitudinal direction of the rod-shaped member,
wherein the grip part driving means oscillates the
grip part located at said one end side by turning the
other end side in the longitudinal direction of the rod-
shaped member.

7. The exercise device as set forth in any one of claims
1-3,5,6, wherein the support part comprises a seat
on which the user can put user’s buttock and a foot-
rest on which the user can put user’s foot, said seat
being integrally provided with the footrest.
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