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(54) PASSIVE EXERCISE MACHINE

(57)  This aims to provide passive exercise equip-
ment capable of securing constant sense of use so as to
avoid variation in depressing feel against sole-surmount-
ed parts irrespective of body type difference among us-
ers. The equipment has a seat 2 for resting a user M on
the buttocks, right and left footstools 3 for resting the right
and left soles of user M sitting on seat 2 on, and a seat
driver 5 for changing the position of seat 2 position to
change load balance added to seat 2 and footstools 3 by
user M, thereby changing the user’s own weight acting
on the legs. Each footstool 3 includes a sole-surmounted
part 4 which a sole is placed on and meanwhile can be
moved up and down, an elastic device 6 for biasing sole-
surmounted part 4 upward; and a bias adjuster 7 for ad-
justing an elastic coefficient of elastic device 6.
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Description
TECHNICAL FIELD

[0001] Theinventionrelates to passive exercise equip-
ment which, in the condition that the soles of a user are
put on footstools and the buttocks of the user are sup-
ported by a seat, drives and moves the seat, thereby
changing the weight acting on the user’s legs by own
weight.

BACKGROUND ART

[0002] In the condition that the soles of a user are put
on sole-surmounted parts of footstools and the buttocks
of the user are supported by a seat, passive exercise
equipment suggested conventionally moves the seat
through a seat driver, and also moves the sole-surmount-
ed parts up and down so as to substantially stabilize the
position relation with the seat (see Japanese Patent Ap-
plication Publication Nos. 2005-58733 and 2007-89650).
In the passive exercise equipment, it is possible to
change the weight acting onthe user’s legs by own weight
to contract and relax muscle groups in the femoral re-
gions while hardly bending and stretching the knees
which place a burden on the user. Each sole-surmounted
part of the footstools is moved up and down through a
stretch pantograph mechanism equipped with a footstool
driver. However, the pantograph mechanism has a prob-
lem of increase in production cost owing to the compli-
cated construction.

[0003] Therefore, in order to simplify a mechanism for
moving the footstool up and down and reduce the pro-
duction cost, the presentinventors hit on the idea of mak-
ing an elastic device intervene between a base part of a
footstool and a sole-surmounted part. However, a body
type differs among users, and thereby it disperses mag-
nitude of load added to each footstool by weight differ-
ence of leg and so on and results in differences in de-
pressing feel against the sole-surmounted parts. Accord-
ingly, the passive exercise equipment has a problem that
constant sense of use cannot be secured.

DISCLOSURE OF THE INVENTION

[0004] The present invention, conceived in light of the
foregoing problems, has an objective to provide passive
exercise equipment capable of securing constant sense
of use so as to avoid variation in depressing feel against
sole-surmounted parts irrespective of body type differ-
ence among users.

[0005] In order to solve the foregoing problems, the
passive exercise equipment of the present invention
comprises: a seat 2 configured to rest a user M on the
buttocks; right and left footstools 3 configured to rest the
right and left soles of the user M sitting on the seat 2 on;
and a seat driver 50 configured to change the position of
the seat 2 to change load balance added to the seat 2
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and the footstools 3 by the user M and thereby to change
the user’s own weight acting on the legs. Each footstool
3 comprises: a sole-surmounted part 4 which a sole is
placed on and meanwhile can be moved up and down;
an elastic device 6 configured to bias the sole-surmount-
ed part 4 upward; and a bias adjuster 7 configured to
adjust an elastic coefficient of the elastic device 6.
[0006] In this invention, an elastic coefficient of each
elastic device 6 for biasing a sole-surmounted part 4 up-
ward is adjusted through the bias adjuster 7 in response
to body type difference among users. (A relatively high
elastic coefficient is set for a user M having heavy legs
and so on, while a relatively low elastic coefficient is set
for a user M having light legs and so on.) Accordingly, it
is possible to secure substantially constant sense of use
irrespective of body type difference among users.
[0007] Preferably, the passive exercise equipment of
the presentinvention comprises: a body weightinput part
8 configured to input body weight of the user M; regulatory
drivers 9 configured to drive the bias adjusters 7 to adjust
elastic coefficients of the elastic devices 6, respectively;
and a controller configured to perform drive control of the
regulatory drivers 9 in response to the body weight input
though the body weight input part 8.

[0008] In this invention, the user M has only to input
own body weight through the body weight input part 8,
and the controller automatically sets an elastic coefficient
of each elastic device 6 based on the body weight. Ac-
cordingly, convenient passive exercise equipment 1 can
be secured.

[0009] Preferably, the passive exercise equipment of
the present invention comprises: a body weight detector
10 configured to detect body weight of the sitting user M;
regulatory drivers 9 configured to drive the bias adjusters
7 to adjust elastic coefficients of the elastic devices 6,
respectively; and a controller configured to perform drive
control of the regulatory drivers 9 in response to the body
weight detected though the body weight detector 10.
[0010] In this invention, if the user M sits, the body
weight detector 10 detects the user’s body weight and
the controller automatically sets an elastic coefficient of
each elastic device 6 based on the detected body weight.
Accordingly, convenient passive exercise equipment 1
can be secured.

[0011] In the passive exercise equipment of the
present invention, preferably, said elastic device 6 com-
prises a plurality of spring members 11 arranged between
said sole-surmounted part 4 and a base part 5 of said
footstool 3. Said plurality of spring members 11 compris-
es an unconnected spring member 11a having an un-
connected end 11a4 which is not connected to said base
part 5 or said sole-surmounted part 4 in a nature state.
Said bias adjuster 7 comprises a member switchable be-
tween states in which the member is connected to and
disconnected from both the unconnected end 11a, of
said unconnected spring member 11a and said base part
5 or said sole-surmounted part 4.

[0012] In this invention, each footstool 3 having a bias
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adjuster 7 can be simplified, and the production cost of
the passive exercise equipment 1 can be reduced.

BRIEF DESCRIPTION OF THE DRAWINGS
[0013]

FIG. 1A illustrates a perspective plane of a sole-sur-
mounted part of a footstool in a type of passive ex-
ercise equipment in an embodiment;

FIG. 1B is a sectional view along line A-A of FIG. 1A
FIG. 2 is a side view of the passive exercise equip-
ment;

FIG. 3is a plane view of the passive exercise equip-
ment;

FIG. 4is an exploded perspective view of the passive
exercise equipment;

FIG. 5is an exploded perspective view of a seat driv-
er in ditto;

FIG. 6 is a side view of the seat driver;

FIG. 7Aillustrates a perspective plane of a sole-sur-
mounted part of a footstool in a type of passive ex-
ercise equipment in an embodiment;

FIG. 7B is a sectional view along line B-B of FIG. 7A
FIG. 8 is a modified example having spring members
different in arrangement from ditto;

FIG. 9 is a side view of a type of passive exercise
equipment in an embodiment; and

FIG. 10 is a side view of a type of passive exercise
equipment in an embodiment.

BEST MODE FOR CARRYING OUT THE INVENTION

[0014] The present invention will be hereinafter ex-
plained based on embodiments shown in the accompa-
nying drawings.

[0015] Atype of passive exercise equipment 1 in afirst
embodiment of the present invention has an equipment
base 20 put on a fixed position such as a flooring as
shown in FIGS. a and 3, and is provided with a seat sup-
porter 21 and a handle post 30 on the equipment base
20. The seat supporter 21 is equipped with a seat 2 for
supporting buttocks of a user M on its top edge. The
handle post 30 is equipped, on its top edge, with a handle
31 which the user M can grip as need arises. A footstool
3 of which top face is used as a sole-surmounted part 4
is placed at a position between the seat supporter 21 and
the handle post 30 in the equipment base 20. Two foot-
stools 3 are laid side-by side in a right-left direction, and
the sole-surmounted parts 4 are surmounted by the right
and left soles of the user M and thereby regulating the
right and left feet placement.

[0016] The seat supporter 21 is a seat driver 50 for
oscillating the seat 2 and an elevating mechanism 60 for
moving the seat 2 and the seat driver 50 up and down
with respect to the equipment base 20. The configura-
tions of the seat driver 50 and the elevating mechanism
60 are described later.
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[0017] When a contact face 2a of the seat 2 is sur-
mounted by the buttocks and the sole-surmounted parts
4 of the footstools 3 are surmounted by the soles, the
seat driver 50 oscillates the seat 2 with a drive source to
change the position of the buttocks, thereby changing
the user’s own weight acting on the legs of the user M.
That is, when the body weight of the user M is supported
with the body weight scattered on the buttocks and legs,
the position of the buttocks is changed and thereby the
user's own weight supported by the seat 2 or the foot-
stools 3 is increased and decreased so that the weight
acting on the legs is changed.

[0018] Atthis moment, when the knees are bent by an
angle, if the percentage of the body weight supported by
the seat 2 is decreased, the loads acting on femoral re-
gions of the user M are increased like bending knees in
squat exercise. Muscle groups in the femoral regions can
be contracted. That is, when the seat 2 is oscillated
through the drive source, the muscle groups in the fem-
oral regions are repeatedly tensed and relaxed by not
active exercise of the user M but passive exercise. In
short, the muscle groups in the femoral regions can be
exercised by oscillating the seat 2 with the seat driver 50.
[0019] It is preferable that the oscillation direction
should be set so as to prevent shear force from acting
on knee joints. In case the buttocks of the user M is sup-
ported by the contact face 2a of the seat 2, when the feet
of the user M are in a natural position, the distance be-
tween the toe sides is larger than that between the heel
sides as shown in FIG. 3. The opening angle 62 between
both feet can be determined by the positions of footstool
3 surmounted by the feet. Therefore, the seat 2 is oscil-
lated in a direction along a central line through a heel and
a toe of either foot when the feet are placed on the foot-
stools 3, and thereby enabling to exercise without shear
force acted on the knee joints. That is, when the seat 2
is moved forward from a rear end position in an oscillation
range, a time period when it is moved right forward and
a time period when it is moved left forward are provided.
Thereby, the user’'s own weight can be acted on the fem-
oral regions of the right and left legs without shear force
acted on the knee joints.

[0020] Inanexample of FIG. 1, the top face of the seat
2, the contact face 2a is substantially included in a hori-
zontal plane, but it is desirable that the contact face 2a
contacted with the buttocks of the user M should slope
forward and downward in the oscillation direction of the
seat 2 because exercise for inducing contraction of the
muscle groups in the femoral regions is performed by
changing the user’s own weight acting on the legs of the
user M. That is, it is desirable that, in the front end part
of the seat 2, a region for supporting a right buttock of
the user M should slope obliquely downward in right front,
while a region for supporting a left buttock of the user M
should slope obliquely downward in left front. In such
configuration, when the seat 2 is moved forward from the
rear end position in the oscillation range, the weight act-
ing on the legs can be easily increased and the exercise
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effect can be enhanced.

[0021] An operation display device32 is located at the
central part of the handle 31 on the top edge of the handle
post 30. The operation display device32 performs oper-
ator guidance for the seat driver 50 and the elevating
mechanism 60, a rough indication about exercise vol-
ume, or the like. The user M can stabilize own upper body
by gripping the handle 31.

[0022] The configuration of the seat supporter 21 is
explained in detail. As shown in FIG. 4, the seat supporter
21 has a hollow brace 22 standing on the equipment base
20, and the bottom head of the elevating mechanism 60
is put in the brace 22. The elevating mechanism 60 has
an elevating base 61 which can slide with respect to the
brace 22 and move up and down, and the seat driver 50
is mounted on the top edge of the elevating base 61.
Therefore, the seat driver 50 as well as the seat 2 can
move with respect to the equipment base 20.

[0023] The central line of the brace 22 is a straight line,
and sloped backward with respect to a vertical direction
(i.e., sloped upward and backward). The position of the
contact face 2a of the seat 2 can be adjusted on the
straight line along the central line of the brace 22 with
respect to the vertical direction by sliding the elevating
base 61 inside the brace 22. In other words, the position
of the contact face 2a of the seat 2 is adjusted in the
vertical direction and then at the same time is adjusted
in a front-back direction and located more backward as
it is located more upward. In a configuration of the ex-
ample, the central line of the brace 22 has an angle ¢ of
about 75° with the equipment base 20.

[0024] Incidentally, the elevating base 61 is moved up
and down through an elevating driver 62 including a drive
motor 63. In addition to the drive motor 63, the elevating
driver 62 has a columnar fixed member 64 fixed to the
equipment base 20 and a movable member 65 including
a ball screw threadably mounted on the fixed member
64. The movable member 65 is adapted to project and
retreat with respect to the fixed member 64 by deceler-
ating the rotation of the drive motor 63 to rotate the mov-
able member 65. The elevating base 61 is attached to
the top edge of the movable member 65 and moves up
and down as the movable member 65 projects and re-
treats with respect to the fixed member 64.

[0025] The elevating base 61 has a pedestal 61a on
which the seatdriver 50 is mounted. A pair of guide panels
61b is provided on the undersurface of the pedestal 61a.
The top edge of the movable member 65 in the elevating
driver 62 is coupled to the undersurface side of the ped-
estal 61a. Rollers 61c are also attached on the lateral
surface of each guide panel 61b. Therollers 61c are guid-
ed by rail parts 22a provided inside the brace 22 and
thereby the elevating base 61 can move smoothly with
respect to the brace 22. In the configuration, itis provided
with a sensor for detecting the projecting and retreating
distance of the movable member 65 with respect to the
fixed member 64. The rotation of the drive motor 63 is
controlled so that a detected value of the sensor agrees
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with a target value indicated in response to an input from
the operation display device 32. However, the further ex-
planation of the configuration is omitted as it is not gist.
[0026] A tubular elevating cover 66 is attached to the
pedestal 61a of the elevating base 61. The lower part of
the elevating cover 66 overlaps with the lateral surface
of brace 22 in a range of expansion and contraction of
the elevating driver, which prevents the elevating base
61 from being exposed to the outside even if the elevating
driver 62 is expanded to be maximized. A mechanism
cover 67 formed of fabric flexible material is also attached
to the pedestal 61a of the elevating base 61. The mech-
anism cover 67 covers between the pedestal 61a and
the seat 2, and thereby prevents the seat driver 50 from
being exposed to the outside.

[0027] The seat driver 50 is explained with reference
to FIGS. 5 and 6. The seat driver 50 is a mechanism for
oscillating the seat 2 as well as the pedestal 61a of the
elevating base 61. Pivotal support plates 51a and 51b
are stood on the front and the rear of the top face of the
pedestal 61a, and the seat driver 50 is pivotally attached
to the pivotal support plates 51a and 51b at the pivots
52a and 52b. The pivots 52a and 52b are arranged in
front and behind on the same axis. The seat driver 50
rotates around the pivots 52a and 52b, and thereby the
seat 2 coupled to the seat driver 50 can oscillate in a
right-left direction (the direction indicated by the arrow N
in FIG. 4).

[0028] The seat driver 50 includes two frame plates
53a and 53b in front and behind. The frame plates 53a
and 53b are coupled through right and left of frame side
plates 54a and 54b. The lower ends of the front and rear
links 55 and 56 are pivotally attached to the frame side
plates 54a and 54b at the pivots 55a and 56a, and thereby
rotating around an axis of a right-left direction. The upper
ends of the front and rear links 55 and 56 are pivotally
attached to a support plate 57 at the pivots 55b and 56b.
The upper end of the rear link 56 is pivotally attached not
to the support plate 57 directly but to a bearing plate 57a
fixed to the support plate 57.

[0029] The moving range of the support plate 57 is
regulated so that the front end part of the support plate
57 can move on a circular arc of which center is the pivot
55a and the rear end part of the support plate 57 can
move on a circular arc of which center is the pivot 56a.
The rear link 56 is formed to have a longer size than the
front link 56, and the front and rear end parts of the sup-
port plate 57 are different in a radius of rotation from each
other. Thereby, the inclination angle of the top face of
the support plate 57 changes as the support plate 57
moves back and forth. Specifically, if the position in FIG.
6 is the rear end position of the moving range in a front-
back direction, the front end part of the support plate 57
descends relatively with respect to the rear end part as
moving forward and then the inclination angle of the top
face becomes large. Tothe contrary, when it moves back-
ward from the front end position, the front end part of the
support plate 57 ascends relatively with respect to the
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rear end part as moving forward and then the inclination
angle of the top face becomes small. That is, the seat 2
can move in a front-back direction (the direction indicated
by the arrow X in FIG. 4). Although FIG. 4 shows a rec-
tilinear movement, it actually becomes a composite dis-
placement of a rectilinear movement in the front-back
direction and a rotational movement because the incli-
nation angle in the front-back direction is changed.
[0030] The frame side plates 54a and 54b retain a mo-
tor 71 that is a drive source for oscillating the support
plate 57 with respect to the pedestal 61a. The motor 71
is vertically placed so that its output axis projects upward.
A worm 72 is couple to the output axis of the motor 71.
The frame side plates 54a and 54b support first and sec-
ond shafts 73 and 74 so that they can freely rotate, and
the first shaft 73 is provided with a worm wheel 75 en-
gaged with the worm 72. The first shaft 73 is also provided
with a gear 76 that engages with a gear 77 supplied to
the second shaft 74. Eccentric cranks 78 rotating in co-
operation with the first shaft 73 are attached to both ends
of the first shaft 73. One ends of the arm links 79 are
turnably supported by the eccentric cranks 78, respec-
tively, and the other ends are turnably supported by an
axial pin 55c projected to the right and left of the front
link 55.

[0031] In this configuration, if the motor 71 rotates and
then thefirst shaft 73 rotates, the frontlink 55 reciprocates
in a front-back direction around the pivot 55a through the
eccentric cranks 78 and the arm links 79, and the anterior
part of the support plate 57 oscillates in a front-back di-
rection (the direction indicated by the arrow X in FIG. 4)
around the pivot 55a. Because the rear link 56 rotates
around the pivot 56a, the support plate 57 moves in the
front-back direction and thereby the inclination angle of
the top face comes to change.

[0032] On the other hand, an eccentric pin 74a is pro-
jected from the one end of the second shaft 74. One end
of an eccentric rod 80 is turnably supported by the ec-
centric pin 74a, and the otherend is linked to a connecting
fitting 81 attached to the pedestal 61a so that it can os-
cillate. The eccentric pin 74a and the eccentric rod 80
may supplied to any of the right and left of the seat driver
50.

[0033] In this configuration, if the motor 71 rotates and
the second shaft 74 rotates through the first shaft 73, the
eccentric pin 74a changes in height position above the
pedestal 61a through the eccentric pin 74a and the ec-
centric rod 80, and consequently the support plate 57
oscillates from side to side (the direction designated by
the arrow N in FIG. 4) around the pivots 52a and 52b.
[0034] Incidentally, the motor 71 uses a DC brushless
motor or the like, and the drive motor 63 also uses a DC
motor. The drive motor 63 is set up in a space surrounded
with the frame plates 53a and 53b, the frame side plates
54a and 54b, the pedestal 61a and the support plate 57,
while the gears 76 and 77 are also set up in the space.
Accordingly, the seat driver 50 is compact.

[0035] The seat driver 50 basically makes the seat 2
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move downward in right front and downward in left front.
However, under suitable configuration of a gear ratio be-
tween the gears 76 and 77 and the phase difference be-
tween the eccentric crank 78 and the eccentric pin 74a,
the seat 2 can have a V-shaped movement locus (recip-
rocate twice in a front-back direction while reciprocating
once in a right-left direction). Besides, the seat 2 can
have a W-shaped movement locus (reciprocate four
times in a front-back direction while reciprocating once
in a right-left direction), an 8-shaped movement locus
(reciprocate twice in a front-back direction while recipro-
cating once in a right-left direction, in which rear end po-
sitions are biased to the right and left), or the like.
[0036] Theoperationdisplay device 32 is operated and
thereby directing the drive motor 63 and the motor 71 to
drive and stop. That is, the operation display device 32
is provided with an operating portion for directing the mo-
tor 71 to drive and stop and directing the rotation speed
of the motor 71. Thereby, exercise time and exercise
intensity can be specified.

A controller (not shown) relates the operating and dis-
playing portions of the operation display device 32 to the
operations of the motor 71 and the drive motor 63.
[0037] If the user M sitting on the seat 2 drives and
moves the seat 2 through the seat driver 50, the load
balance added to the seat 2 and the footstool 3 by the
user M is changed, and the weight acting on the legs can
be changed. Specifically, under the condition of droopy
posture that the front side of the seat 2 descends, the
barycentric position of the user M is shifted forward and
thereby increasing the loads acting on the legs including
the femoral regions of the user M by own weight. Under
the condition of inclination posture that the seat 2 inclines
to one of the right and left of the user M, the load by user’s
own weight mainly acts on the leg at the inclined side of
the seat 2. According to these combinations, the user’s
own weight acting on the legs of the user M is changed
and the muscles of the legs can be trained effectively.
[0038] In the passive exercise equipment 1, in order
to encourage contracting of muscle groups in the femoral
regions of a user M having gonalgia without pain in knee,
a bending angle 61 of knee requires keeping an appro-
priate angle. The exercise for keeping an appropriate an-
gle with respect to the bending angle of knee is exercise
such that, in squat exercise, the weight acting on femoral
regions is changed from the posture knee(s) is previously
bent at a predetermined angle. It is desirable that a knee
joint agrees with an ankle joint in a vertical direction in
order to enhance the loads acting on the femoral regions.
That is, it is presupposed that the footstool 3 continues
supporting the feet of the user M in use, which can be
handled by: suitably extending the brace 22 according
to leg length of the user M and thereby suitably setting
up the vertical position of the seat 2; and stabilizing the
position relation between the sole-surmounted parts 4
and the seat 2 which are driven and moved. Incidentally,
the vertical position of the seat 2 is set up by operation
of the operating portion for elevating the seat 2 in the
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operation display device 32.

[0039] As shown in FIG. 1, the footstool 3 is attached
to a base part 5 fixed to the equipment base 20 so that
the sole-surmounted part 4 can vertically move through
guide structure (not shown). The footstool 3 is further
provided with elastic device 6 for biasing the sole-sur-
mounted part 4 upward. If the position of the seat 2 is
moved through the seat driver 50, the load balance added
to the seat 2 and the footstool 3 by the user M is changed,
and the user M suitably depress a sole-surmounted part
4 naturally in the teeth of the bias of the elastic device 6.
Thereby, the sole-surmounted part 4 vertically moves so
as to stabilize the position relation with the seat 2. Ac-
cordingly, it is expected that the user M can train the legs
while hardly bending and stretching the knees. The elas-
tic device 6 has a function for returning the sole-sur-
mounted part 4 upward, which the user M depresses.
[0040] If the load balance added to the footstools 3 by
the user M is increased, the user M tries to support the
body by depressing the sole-surmounted parts 4. The
depressing force against the sole-surmounted parts 4
includes the weight of the legs and so on corresponding
to the body type (body weight) of the user M, and accord-
ingly changes by body type difference among users M.
The passive exercise equipment 1 is devised to secure
constant sense of use so as to avoid variation in depress-
ing feel against sole-surmounted parts irrespective of
body type difference among users.

[0041] Thatis, each footstool 3 is provided with a bias
adjuster 7 which can adjust the elastic coefficient of an
elastic device 6. The footstool 3 is formed of a plurality
of (e.g., three) spring members 11 intervened between
a sole-surmounted part 4 and the base part 5 of a foot-
stool 3. The plurality of spring members 11 include a plu-
rality of (e.g., two) unconnected spring members 11a
each of which has an unconnected end 11a4. The un-
connected end 11a, is not connected to the base part 5
or the sole-surmounted part 4 (in the embodiment, the
sole-surmounted part 5) in a free state in which no ex-
ternal force acts on it.

[0042] The bias adjuster 7 is formed of a member (a
slide member 12 to be described) switchable between
states in which the member is connected to and discon-
nected from both the unconnected ends 11a, of the un-
connected spring members 11a and the base part 5 or
the sole-surmounted part 4 (in the embodiment, both the
unconnected ends 11a, and the base part 5).

[0043] Specifically, as shown in FIG. 1, three spring
members 11 are put side by side at intervals in a front
(toe side)-back(heel side) direction and suspended on
the undersurface of the sole-surmounted part 4. All upper
ends of the spring members 11 are connected to the sole-
surmounted part 4. The lower end of the spring member
11 at the front end is connected to the base part 5. But
each length of the other spring members 11 is set so that
its own lower end is not connected to the base part 5 in
a free state. That is, these spring members 11 are the
aforementioned unconnected spring members 11a, and
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the lower ends are the aforementioned unconnected
ends 11a,.

[0044] A slide member 12 has substantially the same
thickness as the space width between the unconnected
end 11a, of an unconnected spring member 11a and the
top face of a base part 5, and is placed on the top face
of the base part 5 through rail-shaped guide parts 13 so
that it can slide in a front-back direction. The slide mem-
ber 12 is formed with an elastic operating part 14 like a
handle projecting backward from the footstool 3. The un-
connected spring members 11a can be coupled to the
sole-surmounted part 4 and the base part 5, if a user M
slides the slide member 12 forward with the elastic op-
erating part 14 and thereby makes the unconnected ends
11a, of the unconnected spring members 11a touch the
top face of the slide member 12. According to the slide
member 12, it is possible to select the number of uncon-
nected spring members 11a coupled to the sole-sur-
mounted part4 and the base part 5 by size of slide in front.
[0045] Thus, if the user M selects the number of the
spring members 11 coupled to the sole-surmounted part
4 and the base part 5 by handling the slide member 12,
the user M can adjust and set the whole elastic coefficient
of the elastic device 6. Therefore, by adjusting the elastic
coefficient of the elastic device 6 biasing the sole-sur-
mounted part 4 upward through the bias adjuster 7 in
accordance with body type difference among users M, it
is possible to secure substantially constant sense of use
irrespective of body type difference among users M. That
is, a relatively high elastic coefficient is set for a user M
having heavy legs and so on, while a relatively low elastic
coefficient is set for a user M having light legs and so on.
[0046] A type of passive exercise equipment in a sec-
ond embodiment is explained. Like kind elements are
assigned the same reference numerals as depicted in
the first embodiment, and different points from the first
embodiment are explained below.

[0047] FIG. 7 shows the second embodiment that is
another example of a footstool 3, and uses extensible
base members 15 in place of the aforementioned slide
member 12 as a member switchable between states in
which the member is connected to and disconnected
from both unconnected ends 11a; and a base part 5.
Each extensible base member 15 includes an upper wall
15a which can touch the unconnected end 11a,; of an
unconnected spring member 11a. The upper wall 15a is
placed at the top face of the base part 5 through a parallel
linkage, and can be moved up and down. The upper wall
15a is provided with an elastic operating part 14 like a
handle projecting outward from the footstool 3 in a right-
left direction. In accordance with each location of uncon-
nected spring members 11a, an upper wall 15a is pro-
vided. The second embodiment can also produce similar
results to the first embodiment.

[0048] In the first and second embodiment, the spring
members 11 constituting an elastic device 6 are arranged
in a linear fashion on a central line of a footstool 3 in a
front-back direction. However, as shown in FIG. 8, the
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spring members 11 may be arranged in a voluntary fash-
ion such as a triangular fashion in planar view. In FIG. 8,
one spring member 11 is located at the front part of the
footstool 3, and two unconnected spring members 11a
are arranged side by side in a right-left direction at the
rear part of the footstool 3. Each elastic operating part
14 of the extensible base members 15 is projected back-
ward from the footstool 3.

[0049] FIG. 9 shows a third embodiment. This embod-
iment has a body weight input part 8 configured to input
the body weight of a user M. Each bias adjuster 7 is pro-
vided with a regulatory driver 9 for adjusting the elastic
coefficient of an elastic device 6. The controller is con-
figured to perform drive control of each regulatory driver
9 in response to the body weight set through the body
weight input part 8. For example, the operation display
device 32 can include the body weight input part 8. For
example, the regulatory driver 9 may be formed of a drive
source 16 such as a motor, a solenoid or the like, and a
mechanical section 17 that drives and slides the slide
member 12 or drives and moves the extensible base
members 15 up and down. However, other configuration
can be adapted.

[0050] In this embodiment, a user M has only to input
user’'s own body weight through the body weight input
part 8, and the controller automatically sets an elastic
coefficient of each elastic device 6 under the bias adjust-
ers 7 through the regulatory drivers 9 based on the input
body weight. Therefore, it is possible to avoid trouble-
some setting of an elastic coefficient of each elastic de-
vice 6 through the bias adjusters 7 by hand operation
every in-use like the aforementioned embodiments, and
secure convenient passive exercise equipment 1.
[0051] FIG. 10 shows a fourth embodiment. This em-
bodiment has a body weight detector 10 for detecting the
body weight of a sitting user M. Each bias adjuster 7 is
provided with aregulatory driver 7 for adjusting the elastic
coefficient of an elastic device 6. The controller is con-
figured to perform drive control of each regulatory driver
9 in response to the body weight detected with the body
weight detector 10. For example, the body weight detec-
tor 10 may be formed of weight sensors 10a placed on
the seat 2 and two footstools 3. If the weight sensors 10a
detect each load from buttocks and soles of a user M,
the body weight of the user M can be detected from sum
of them.

[0052] In this embodiment, if a user M sits, the body
weight detector 10 detects the body weight of the user
M and the controller automatically sets an elastic coeffi-
cient of each elastic device 6 under the bias adjusters 7
through the regulatory drivers 9 based on the detected
body weight. Therefore, it is possible to avoid trouble-
some setting of an elastic coefficient of each elastic de-
vice 6 through the bias adjusters 7 by hand operation
every in-use like the aforementioned embodiments, and
secure convenient passive exercise equipment 1.
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Claims
1. Passive exercise equipment, comprising:

a seat configured to rest a user on the buttocks;
right and left footstools configured to rest the
right and left soles of the user sitting on the seat
on; and

a seat driver configured to change the position
of the seat to change load balance added to the
seat and the footstools by the user and thereby
to change the user’s own weight acting on the
legs,

wherein each footstool comprises:

a sole-surmounted part which a sole is
placed on and meanwhile can be moved up
and down;

an elastic device configured to bias the sole-
surmounted part upward;

and

a bias adjuster configured to adjust an elas-
tic coefficient of the elastic device.

2. The passive exercise equipment of claim 1, compris-
ing:

abody weight input part configured to input body
weight of the user;

regulatory drivers configured to drive the bias
adjusters to adjust elastic coefficients of the
elastic devices, respectively; and

a controller configured to perform drive control
of the regulatory drivers in response to the body
weight input though the body weight input part.

3. The passive exercise equipment of claim 1, compris-
ing:

a body weight detector configured to detect body
weight of the sitting user;

regulatory drivers configured to drive the bias
adjusters to adjust elastic coefficient of the elas-
tic devices, respectively; and

a controller configured to perform drive control
of the regulatory drivers in response to the body
weight detected though the body weight detec-
tor.

4. The passive exercise equipment of any one of claims
1-3, wherein said elastic device comprises a plurality
of spring members arranged between said sole-sur-
mounted part and a base part of said footstool,
said plurality of spring members comprising an un-
connected spring member having an unconnected
end which is not connected to said base part or said
sole-surmounted part in a nature state,
wherein said bias adjuster comprises a member
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switchable between states in which the member is
connected to and disconnected from both the uncon-
nected end of said unconnected spring member and
said base part or said sole-surmounted part.
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