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ABSTRACT

Swingable chairs have seats that are movable not only backward but also forward to enhance the
efficiency of deskwork or to improve posture. A conventional reaction force mechanism is utilized to
swing forward or backward from a reference position. However, returning the chair back to the
reference position may not be possible. A reference position located midway in a front-back movable
range of a seat. The chair includes a return force generation mechanism configured to generate a return
force in a direction to return the seat moved from the reference position at least in the front-back
direction to the reference position. The return force generation mechanism includes an elastic member
40 configured to increase the return force in the direction to return the seat to the reference position as
the amount of movement of the seat from the reference position increases.
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DESCRIPTION
CHAIR
TECHNICAL FIELD
[0001]

The present invention relates to a chair applicable in an office or the like.
BACKGROUND ART
[0002]

Many chairs such as chairs intended for a sitting person to maintain a
comfortable sitting posture for a long time in an office, at home, or the like have been
conventionally provided (for example, see Patent Document 1). Each of the chairs is
configured to tilt a seat or a backrest in accordance with backward tilting of a sitting
person such that a sitting person can comfortably move while doing work. Also, the
chair is configured to fix the seat or the backrest in position such that the sitting person
can take a desirable posture, and the chair is designed so that a spring reaction force can
be appropriately set.

CITATION LIST
PATENT LITERATURE
[0003]

Patent Document 1: Japanese Unexamined Patent Application Publication No.
S61-45707
SUMMARY OF THE INVENTION

PROBLEM TO BE SOLVED BY THE INVENTION
[0004]

However, some of conventionally typical chairs have been known as chairs
each provided with integral seat and backrest or chairs each provided with so-called
synchronized locking mechanism. Each of the chairs is typically configured such that an
elastic member for applying a repelling force of a backrest is utilized to return a seat
from a backward moved position to a forward normal position. Meanwhile, in recent
years, some chairs have been considered as so-called swingable chairs such that a seat
of each of the chairs is movable not only backward but also forward to enhance the
efficiency of deskwork or to improve an appropriate posture. In a case where it is

intended to realize such a chair, a conventional reaction force mechanism is utilized and
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therefore even when the seat is moved to a front end, the reaction force mechanism of a
backrest acts. Consequently, the chair swings forward or backward from a reference
position and the function to return the chair back to the reference position may not be
realized. As a result, it is desired to create some of new structures for realizing such a
function.

[0005]

The present invention is made in view of the problem above and is intended to
newly realize a chair configured such that even when being moved from a reference
position forward or backward, a seat can stop in an appropriate position or return back
to the initial reference position.

MEANS FOR SOLVING THE PROBLEM
[0006]

The present invention adopts the following means in order to achieve such an
object. In other words, a chair according to the present invention has a reference
position located midway in a front-back direction in a movable range of a seat, and the
chair includes a return force generation mechanism configured to generate a return force
in a direction to return the seat moved from the reference position at least in the front-
back direction to the reference position. The return force generation mechanism
includes an elastic member configured to increase the return force in the direction to
return the seat to the reference position as an amount of movement of the seat from the
reference position increases.

[0007]

With such a configuration, the chair is different from a conventional chair
movable only backward in that the chair according to the present invention is movable
in the opposite direction; therefore, increasing a posture changeable range. Further, at
the time of either forward or backward movement of the seat, the center of the gravity
of the seat is likely to shift downward as the seat moves. In this case, the force to shift
upward the center of gravity that has been shifted downward is needed to return the seat
to the reference position. Accordingly, the return force is set so as to increase in
accordance with the amount of either forward or backward movement of the seat from
the reference positions. With such a configuration, the seat can stop at an appropriate

position in a balanced manner, or the assist force for allowing a sitting person to change
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his/her posture can be obtained from the return force generation mechanism.
Consequently, according to the chair of the present invention, the sitting person can be
appropriately seated not only in a normal sitting posture in a state where the chair is
located at or adjacent to the reference position or in a backward tilted posture when the
seat is moved backward, but also in a forward tilted posture when the seat is moved
forward. As a result, the chair allowing the sitting person not to easily get tired even
when being seated for a long time can be realized.

[0008]

In that case, it is desirable that the reference position may be located midway in
the front-back direction in the movable range and may be defined as a position when a
person is not seated; and the seat may be stationary on that the elastic force in the front-
back direction is zero or balanced is located at the reference position.

[0009]

If the elastic force is zero, the smooth behavior of the seat located from a
position adjacent to the reference position can be effectively realized. In addition, if the
elastic force is balanced, an initial reaction force can be appropriately applied at the
time of the forward or backward movement of the seat from the reference position.
[0010]

Further, the return force generation mechanism is configured to make an elastic
biasing force variably adjustable. Therefore, even if the force required to return the
seat to the reference position increases in accordance with the increase of the physical
size of a sitting person, the return force can be adjusted in accordance with the physical
size or preference of the sitting person.

[0011]

Furthermore, even for the same sitting person, the way that the center of
gravity shifts downward at the time of the forward movement of the seat differs from
the way that the center of gravity shifts downward at the time of the backward
movement of the seat. Consequently, the force required to return the seat at the time of
the forward movement differs from the force required to return the seat at the time of
the backward movement. Therefore, if the elastic member includes an elastic member
for applying an elastic biasing force toward the reference position when the seat is

located forward of the reference position, and an elastic member for applying an elastic
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biasing force toward the reference position when the seat is located backward of the
reference position, respectively, and the elastic biasing forces are separately set, an
appropriate usage environment can be offered suitably with each of directions.

[0012]

Moreover, the chair includes a forward elastic member configured to apply an
elastic biasing force in the front-back direction of the seat only when the seat is located
forward of the reference position, and a backward elastic member configured to apply
an elastic biasing force in the front-back direction of the seat only when the seat is
located backward of the reference position. In addition, if repelling force properties of
each of the elastic members are variably adjustable, the elastic force at the time of the
forward movement of the seat and the elastic force at the time of the backward
movement of the seat can be adjusted to have different strengths from each other
without moving the reference position.

[0013]

On the other hand, if the elastic member includes a single elastic member for
applying an elastic biasing force toward the reference position when the seat is located
forward of the reference position, and a single elastic member for applying an elastic
biasing force toward the reference position when the seat is located backward of the
reference position, the number of components of the elastic member can be reduced,
and in addition, the basic function of the present invention can be simply configured.
[0014]

The mode to change repelling force properties may include a configuration
where an initial displacement of the elastic member is changed to make an elastic
biasing force variably adjustable, or a configuration where an initial position of the
elastic member is changed to change the displacement of the elastic member due to the
positional change of the seat to make repelling force properties of the elastic member
variably adjustable.

[0015]

In order to adjust the reference position with the use of the above configuration,
it is desirable that the initial displacement or the initial position of the elastic member
may be changed so as to shift the reference position.

[0016]
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Moreover, according to the present invention, more preferably, the seat is
supported by a front-back movement mechanism and a left-right movement mechanism
that are separate members, and the seat is configured to be movable in the front-back
direction and in a left-right direction. In addition, the chair includes an independent
return force generation mechanism in left-right direction.

[0017]

With such a configuration, the seat is independently movable not only in the
front-back direction and but also in the left-right direction. In addition, the independent
return force generation mechanism for left-right direction is provided. Therefore, it is
possible to realize that the seat can be smoothly moved and more various usages of the
seat can be offered.

[0018]

In this case, the return force generation mechanism for left-right direction is
configured such that the center of gravity of the seat shifts upward in accordance with
the movement of the seat from the reference position. Accordingly, since the seat is less
likely to largely or frequently move in the left-right direction compared with in the
front-back direction, an appropriate return force to return the seat to the reference
position can be obtained by the use of the return due to gravity and the structure is
simply obtained. Therefore, cost reduction can be obtained. Here, the return due to
gravity is as follows. When the seat is located at the reference position, the center of
gravity of the seat is located at the lowest position. When the seat is moved right or left,
the center of gravity is shifted upward. And an appropriate return force can be
automatically obtained regardless of the weight of a sitting person.

EFFECT OF THE INVENTION
[0019]

The present invention described above can newly provide a chair configured
such that even when being moved from a reference position forward or backward, a seat
can stop in an appropriate position or return back to the initial reference position.
BRIEF DESCRIPTION OF THE DRAWINGS
[0020]

FIG. 1 is a perspective view of a chair according to a first embodiment of the

present invention.
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FIG. 2 is a right-side view of the chair according to the first embodiment of the
present invention.

‘ FIG. 3 is a front view of the chair according to the first embodiment of the
present invention.

FIG. 4 is a right-side view illustrating a state where a seat according to the first
embodiment of the present invention is moved forward.

FIG. 5 is a drawing illustrating a return force generation mechanism according
to the first embodiment of the present invention.

FIG. 6 is a drawing illustrating a state where a return force is increased by a
change of the position of an elastic member in the first embodiment of the present
invention.

FIG. 7 is a drawing illustrating a left-right movement mechanism according to
the first embodiment of the present invention.

FIG. 8 is a perspective view of the chair according to a second embodiment of
the present invention.

FIG. 9 is a right-side view of the chair according to the second embodiment of
the present invention.

FIG. 10 is a right-side view illustrating a state where the seat according to the
second embodiment of the present invention is moved forward.

FIG. 11 is a right-side view illustrating a state where the seat according to the
second embodiment of the present invention is moved backward.

FIG. 12 is a drawing illustrating a state where the reference position of the seat
is shifted backward by a change of the position of the elastic member in the second
embodiment of the present invention.

FIG. 13 is a drawing illustrating a modified example of the present invention.

MODE FOR CARRYING OUT THE INVENTION
[0021)

Herein, a first embodiment of the present invention will be described with
reference to FIGS. 1 to 5.
[0022]

FIGS. 1 to 3 are respectively perspective, right-side, and front views of a chair

according to the first embodiment. FIG. 4 is an explanatory drawing of movement of the
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chair according to the first embodiment. The chair is configured such that a seat 2
integrally formed with a backrest 3 is rotatably supported by a leg support pole 11
protruding from a leg 1. The position of the seat 2 when no one is seated is defined as a
reference position P. The chair includes a function to move and return the seat 2 with
respect to the reference position P.

[0023]

Specifically, the leg 1 of the chair includes leg blades 1b having ends to which
casters la are respectively attached. The leg support pole 11 is attached to a center hole
of the leg blades 1b. A support base 12 adapted to support the seat 2 is rotatably
attached to an upper end of the leg support pole 11.

[0024]

The seat 2 is supported by the support base 12 to be movable forward or
backward by a front-back movement mechanism 6 and to be movable right or left by a
left-right movement mechanism 7.

[0025]

The front-back movement mechanism 6 includes a front link member 61
having a lower end pivotally supported around a left-right shaft nl by a casing 8, and a
back link member 62 having a lower end pivotally supported around a left-right shaft n2
by the casing 8. When the seat 2 is located at the reference position P, an upper end of
the front link member 61 is attached in a forward tilted posture to a bracket 21 at a front
end of the seat 2 to be pivotal around a left-right shaft n3 and an upper end of the back
link member 62 is attached in a backward tilted posture to a bracket 22 at a back end of
the seat 2 to be pivotal around a left-right shaft n4. In other words, when the seat 2 is
moved forward from the reference position P, the front link member 61 is brought into a
further forward tilted posture and the back link member 62 is brought into an upright
posture. Thus, the seat 2 is tilted forward. Meanwhile, when the seat 2 is moved
backward, the back link member 62 is brought into a further backward tilted posture and
the front link member 61 is brought into an upright posture. Thus, the seat 2 is tilted
backward.

[0026]
Also, the left-right movement mechanism 7 includes a left link member 71 and

a right link member 72. Upper ends of the respective link members 71, 72 are pivotally
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supported around front-back shafts m1, m2 by appropriate portions of the support base
12. When the seat 2 is located at the reference position P, lower ends of the respective
link members 71, 72 are pivotally attached to the casing 8 around front-back shafts m3,
m4 in a state where the link members 71, 72 are tilted with the lower ends located near
each other; thereby the casing 8 is suspended. The casing 8 includes a hollow part
opened downward, and the support base 12 is arranged in the hollow part without
interfering with the hollow part.

[0027]

That is, when the seat 2 is moved left with respect to the support base 12, the
inclination of the left link member 71 decreases to come close to a vertical posture and
the inclination of the right link member 72 increases to come close to a horizontal
posture. As a result, the casing 8 is tilted left in front view as illustrated in FIG. 7.
Meanwhile, when the seat 2 is moved right with respect to the support base 12, the
inclination of the right link member 72 decreases to come close to a vertical posture and
the inclination of the left link member 71 increases to come close to a horizontal posture.
As a result, the casing 8 moves right in front view, i.e., moves in the opposite direction
illustrated in FIG. 3.

[0028]

In other words, the seat 2 is moved forward or backward with respect to the
support base 12 via the casing 8 swingable right or left, therefore being configured to be
movable independently in each of front-back or left-right directions. As a result,
multiple behaviors or movements of the seat 2 can be realized.

[0029]

In addition, the chair includes a first return force generation mechanism 4
illustrated in FIGS. 2 and 5 and a second return force generation mechanism 5
illustrated in FIG. 3. Each of the return force generation mechanisms 4, 5 are configured
to generate a return force in a direction to return the seat moved in the front-back or left-
right direction to the reference position P, and is designed to increase the return force
for returning the seat to the reference position P as the amount of movement of the seat
from the reference position P increases.

[0030]
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The first return force generation mechanism 4 includes a cylinder 40 as an
elastic member supported through a support portion 40x by the casing 8, and rods 40al,
40a2 respectively protruding backward and forward from opposite ends of the cylinder
40. The first return force generation mechanism 4 is configured to store an elastic
repelling force when each of the rods 40al, 40a2 is retracted in the cylinder 40.
Specifically, as illustrated in FIG. SA, the rods 40al, 40a2 are respectively connected to
retainers 40b1, 40b2 in the cylinder 40. A compression spring 40c is interposed between
the retainers 40b1, 40b2. Each of the rods 40al, 40a2 is independently retractable in the
cylinder 40 while compressing the spring 40c. In addition, the cylinder 40 is fixed to the
support base 12.

[0031]

Also, contact plates 12a, 12b are provided at positions opposite to ends of
respective rods 41a, 42a. The contact plates 12a, 12b are configured to be integrally
pivotal with the backlink member 62 and the front link member 61, respectively. Thus,
the seat 2 is moved forward as illustrated from a state of FIG. 2 to a state of FIG. 4. At
this time, in accordance with a standing movement of the backlink member 62, the
contact plate 12a integral with the backlink member 62 compresses the rod 40al while
pushing the rod 40al; therefore, the front link member 61 tilts forward to separate from
the rod 40a2. Consequently, the spring 40c is compressed to store a backward return
force. When the seat 2 is moved backward, a reversed action to the above-mentioned
forward movement allows the contact plate 12b integral with the front link member 61
to compress the rod 40a2; therefore, the spring 40c is compressed to store a forward
return force. The spring 40c may be configured to have a natural length in a state
where the seat 2 is located at the reference position P. Alternatively, the spring 40c
may be initially compressed to be set in a condition that the repelling force is balanced
when the seat 2 is located at the reference position P.

[0032]

In such a case, the first return force generation mechanism 4 may be configured
by a pair of cylinders 41, 42 as elastic members as illustrated in FIG. 5B. In this case, an
elastic repelling force is stored when each of the rods 41a, 42a protruding from the
respective cylinders 41, 42 is retracted therein. The cylinders 41, 42 are arranged to be

movable with the seat 2 in the front-back direction. The cylinder 41 is configured such
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that the rod 41a protrudes backward and faces to the contact plate 12a, and the cylinder
42 is configured such that the rod 42a protrudes forward and faces to the contact plate
12b. Thus, when the seat 2 is moved forward, the rod 41a of the one cylinder 41 is
compressed as illustrated in FIG. 5B (b3) to store a backward return force. Meanwhile,
when the seat 2 is moved backward, the rod 42a of the other cylinder 42 is compressed
as illustrated in FIG. 5B (b2) to store a forward returning force. In such a case, the
repelling force may not be stored or may be balanced when the seat is located at the
reference position in FIG. 5B (bl).

[0033]

With such a configuration, the compression properties of the both cylinders 41,
42 may be changeable. In the first embodiment, a spring coefficient of the cylinder 42 to
be compressed at the time of the forward movement of the seat 2 is appropriately set to
be smaller than a spring coefficient of the cylinder 41 to be compressed at the time of
the backward movement of the seat 2.

[0034]

Further, a pair of link members 71, 72 configuring the left-right movement
mechanism 7 illustrated in FIG. 3 also serves the second return force generation
mechanism 5 configured to generate a return force in a direction to return the seat 2
moved from the reference position P in the left-right direction to the reference position
P. That is, the pair of link members 71, 72 is configured to hold an object to be
suspended in the lowest position by gravity, and the position is defined as a stable
position. Even when the object is moved from the stable position either right or left, the
center of gravity of the seat shifts upward while a movement of the tip side is inclining
downward in accordance with the amount of movement. Accordingly, a return force is
generated and a return force at the reference position P becomes zero.

[0035]

In the first embodiment, the reference position P is located midway in a front-
back movable range. However, since the chair is configured such that the seat is
integrally formed with the backrest, it is effective that for example, by application of an
appropriate stopper, a backward movable distance of the seat 2 and the backrest 3 from
the reference position P is set to be larger than a forward movable distance of the seat 2

and the backrest 3 from the reference position P.
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[0036]

Additionally, as illustrated in FIG. 6, a return force adjustment mechanism 40z
is provided in the first embodiment. The return force adjustment mechanism 40z is
configured such that an initial position of the cylinder 40 as the elastic member is
changed to change the displacement of the cylinder 40 due to the positional change of
the seat 2. The return force adjustment mechanism 40z is configured to move up/down
the support portion 40x supporting the cylinder 40. Accordingly, a distance from the
left-right shaft n1 to the contact plate 12a to be brought into contact with the rod 40al
and a distance from the left-right shaft n2 to the contact plate 12b to be brought into
contact with the rod 40a2 vary. Therefore, according to the principle of leverage, for the
same amount of movement of the seat 2, the displacement of the cylinder 40 increases
as the cylinder 40 is moved upward. Consequently, a reaction force increases. On the
other hand, the displacement of the cylinder 40 decreases as the cylinder 40 is moved
downward; therefore, a reaction force decreases.

[0037]

As described above, the chair according to the first embodiment includes the
return force generation mechanism 4 configured to generate a return force in a direction
to return the seat moved from the reference position P at least in the front-back direction
to the reference position P. The return force generation mechanism 4 includes the
cylinder 40 as the elastic member configured to increase the return force for returning
the seat to the reference position P as an amount of movement of the seat from the
reference position P increases.

[0038]

Such a chair is different from a conventional chair movable only backward in
that the chair according to the first embodiment is movable in the opposite direction, i.e.,
movable forward; therefore, increasing a posture changeable range. Further, at the time
of either forward or backward movement of the seat 2, the center of the gravity of the
seat is likely to shift downward as the seat moves. In this case, the force to shift upward
the center of gravity that has been shifted downward is needed to return the seat to the
reference position P. Accordingly, the return force is set so as to increase in accordance
with the amount of either forward or backward movement of the seat 2 from the

reference position P. With such a configuration, the seat 2 can stop at an appropriate

11
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position in a balanced manner, or the assist force for allowing a sitting person to change
his/her posture can be obtained from the return force generation mechanism 4.
Consequently, according to the chair of the present invention, the sitting person can be
appropriately seated not only in a normal sitting posture in a state where the chair is
located at or adjacent to the reference position P or in a backward tilted posture when
the seat is moved backward, but also in a forward tilted posture when the seat is moved
forward. As a result, the chair allowing the sitting person not to easily get tired even
when being seated for a long time can be realized.

[0039]

Further, the reference position P is located midway in the front-back movable
range, and is a position when a person is not seated, and the seat 2 is stationary on that
the elastic force in the front-back direction is zero or balanced at the reference position
P. Consequently, the smooth behavior of the seat located from a position adjacent to the
reference position P can be effectively realized, and in addition, at the time of the
forward or backward movement of the seat from the reference position P, an initial
reaction force can be appropriately applied.

[0040]

Further, the return force generation mechanism 4 is configured to variably
adjustable an elastic biasing force. Therefore, even if the force required to return the
seat to the reference position P increases in accordance with the increase of the physical
size of a sitting person, the return force can be adjusted by the adjustment in accordance
with the physical size or preference of the sitting person.

[0041]

Moreover, as illustrated in FIG. 5A, the cylinder 40 as a single elastic member
realizes for applying an elastic biasing force toward the reference position P when the
seat 2 is located forward of the reference position P, and a mechanism for applying an
elastic force toward the reference position P when the seat 2 is located backward of the
reference position P. Therefore, the number of components of the cylinder 40 or the like
as the elastic member can be reduced, and in addition, the basic function of the present
invention can be simply configured.

[0042]

12
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Also, as illustrated in FIG. 5B, the chair is provided with: the cylinder 41 as an
elastic member configured to apply an elastic biasing force toward the reference
position P when the seat 2 is located forward of the reference position P; and the
cylinder 42 as an elastic member configured to apply an elastic force toward the
reference position P when the seat 2 is located backward of the reference position P.
The elastic biasing forces are separately set. In such a case, even for the same sitting
person, the way that the center of gravity shifts downward at the time of the forward
movement of the seat differs from the way that the center of gravity shifts downward at
the time of the backward movement of the seat. Therefore, likewise, the force required
to return the seat at the time of the forward movement differs from the force required to
return the seat at the time of the backward movement. However, with the above-
mentioned configuration, an appropriate usage environment can be offered suitably with
each of directions.

[0043]

Additionally, in FIG. 1, a portion of supporting positions of the shafts nl to n4
is changed in the front-back direction and thereby an initial displacement of the elastic
member may be changed so that the elastic biasing force is variably adjustable.

[0044]

Further, as illustrated in FIG. 6, the initial position of the elastic member is
changed so that the displacement of the elastic member 40 due to the positional change
of the seat 2 is changed; therefore, repelling force properties of the elastic member 40
are variably adjustable. In such a case, without changing the reference position, a return
force can be changed by changing a lever ratio.

[0045]

Furthermore, as in the first embodiment, the backrest 3 is provided backward
of the seat 2, and the backrest 3 and the seat 2 are movable in conjunction with each
other in the front-back direction. In this case, the seat 2 is configured such that a
movement end inclines downward in accordance with the amount of movement.
Therefore, the chair with appropriate usability including a forward or backward tilted
posture can be realized.

[0046]

13
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Moreover, the seat 2 is movably supported in the front-back direction and the
left-right direction by the front-back movement mechanism 6 and the left-right
movement mechanism 7 that are separate mechanisms. The separate return force
generation mechanism 5 for left-right direction is also provided. Therefore, the seat 2 is
independently movable not only in the front-back direction and but also in the left-right
direction. In addition, the separate return force generation mechanism 4, 5 for left-
right direction is provided. Therefore, the seat 2 can be smoothly moved and more
various usages of the seat 2 can be offered.

[0047]

In this case, the left-right return force generation mechanism 7 is configured to
shift the center of gravity of the seat 2 upward in accordance with the movement of the
seat 2 from the reference position P. When the seat 2 is located at the reference position
P, the center of gravity of the seat is located at the lowest position. When the seat 2 is
moved right or left, the center of gravity is shifted upward. Thus, without the
application of an elastic member or the like, a return force due to gravity can be
automatically obtained. Also, the return force is appropriately suitable for the weight of
a sitting person.

[0048]
In addition, the foregoing elastic member is not limited to a spring.
Second Embodiment>
[0049]

Next, an example where an extension spring is applied to an elastic member
configuring an elastic return mechanism will be described with reference to FIGS. 8 to
12.

[0050]

The chair according to a second embodiment of the present invention is
different from the chair according to the first embodiment mainly in a front-back
movement mechanism 206 and a first elastic force return mechanism 204 for front-back
direction, and is substantially the same as the chair according to the first embodiment
regarding the left-right movement mechanism and the second return force generation
mechanism for left-right direction. Therefore, differences will be mainly described

below.
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[0051]

The front-back movement mechanism 206 includes a front link member 261
having a lower end pivotally supported around a left-right shaft s1 by a support base
212, and a guide hole t1 provided in the support base 212 and formed in an upward
recessed shape inclined downward from the front side toward the back side. With
respect to the illustrated seating part 2 located at the reference position P, an upper end
of the front link member 261 is attached in a forward tiited posture to a bracket 221 at
the front end of the seat 2 to be pivotal around a left-right shaft s3. An intermediate
position of the guide hole t1 is engaged with a left-right shaft s4 provided at the back
end of the seat 2. In other words, when the seat 2 is moved forward from the reference
position P as illustrated from a state of FIG. 9 to a state of FIG. 10, the front link
member 261 is brought into a further forward tilted posture and the left-right shaft s3 is
moved

. In addition, the left-right shaft s4 located on the back side is lifted forward
and upward along the guide hole tl. Thus, the seat 2 is tilted forward. Meanwhile,
when the seat 2 is moved backward from the reference position P as illustrated from a
state of FIG. 9 to a state of FIG. 11, the front link member 261 is brought into an
upright posture and the left-right shaft s4 located on the back side is moved backward
and downward. Thus, the seat 2 is tilted backward.

[0052]

In addition, the first return force generation mechanism 204 is configured such
that an extension spring 241 as a single elastic member realizes a mechanism for
applying an elastic biasing force toward the reference position P when the seat 2 is
located forward of the reference position P, and a mechanism for applying an elastic
force toward the reference position P when the seat 2 is located backward of the
reference position P. The spring 241 is attached between a link member 263 provided
continuously with the upper end of the link member 261 to integrally rotate with the
link member 261 around the left-right shaft s3, and a bracket 222 provided on a lower
surface of the seat 2. When the seat 2 is moved forward as illustrated from a state of
FIG. 9 to a state of FIG. 10, the spring 241 is pulled in a bent manner such that the link
member 263 and the spring 241 project upward. Therefore, the spring 241 stores a

backward return force. Meanwhile, when the seat 2 is moved backward as illustrated
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from a state of FIG. 9 to a state of FIG. 11, the spring 241 is pulled backward in a bent
manner such that the link member 263 and the spring 241 project downward.
Therefore, the spring 241 stores a forward return force. In other words, even when the
seat 2 is moved either forward or backward from the reference position P, the spring
241 is pulled. In addition, the reference position is obtained in a state where the link
member 263 and the spring 241 are linearly arranged.

[0053]

As described above, the chair according to the second embodiment includes the
return force generation mechanism 204 configured to generate a return force in a
direction to return the seat 2 moved from the reference position P at least in the front-
back direction to the reference position P. The return force generation mechanism 204
includes the spring 241 as the elastic member configured to increase the return force for
returning the seat to the reference position P as the amount of movement of the seat
from the reference position P increases. Therefore, the appropriate return force is
obtained from the return force generation mechanism 204. Consequently, a sitting
person can be appropriately seated not only in a normal sitting posture in a state where
the seat is located at or adjacent to the reference position P or in a backward tilted
posture when the seat is moved backward, but also in a forward tilted posture when the
seat is moved forward. As a result, the chair allowing a sitting person not to easily get
tired even when being seated for a long time can be realized.

[0054]

Also, in the chair according to the second embodiment, the single elastic
member 204 realizes a mechanism for applying an elastic biasing force toward the
reference position P when the seat 2 is located forward of the reference position P, and a
mechanism for applying an elastic force toward the reference position P when the seat 2
is located backward of the reference position P. Therefore, the number of components
of the elastic member can be reduced, and in addition, the basic function of the present
invention can be simply configured. Further, the extension spring is applied and thereby
a large movable range can be secured and a flexible movement can be realized.

[0055]
Furthermore, the chair according to the second embodiment includes an initial

position adjustment mechanism 40z2 configured to change an initial position of the
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spring 241 as the elastic member. The initial position adjustment mechanism 40z2 is
provided with a function to move up/down the bracket 222 supporting the spring 241
and change an attachment position of the spring 241 to the bracket 222. In accordance
with the adjustment of the attachment position of the spring, the link member 263 is
rotated together with the link member 261 from a state of FIG. 9, and the horizontal
shaft s4 located on the back side is moved backward and downward along the guide
hole t1. Therefore, the reference position P of the seat 2 shifts backward.

[0056]

Thus, the reference position is effectively adjustable with the use of the return
force adjustment mechanism 204.

[0057]

Also, an initial displacement of the elastic member may be surely changed to
change the reference position.
[0058]

Moreover, as illustrated in FIG. 13, a grip 140G is operated to project or retract
a retainer 140bl, and thereby an initial compressed state may be changed to change the
amount of an initial compression of a spring 140c of a cylinder 140. In FIG. 13, the
grip 140G and the retainer 140b1 are connected by a threaded shaft 140R having an
external thread, and the external thread of the threaded shaft 140R is screwed with an
internal thread provided on the cylinder 140. Thus, a spring reaction force according
to the amount of operation of the grip can be applied to a rod 140a2. Such a
configuration is effectively applicable to the cylinder of FIG. 5A or the like.

[0059]

Some embodiments of the present invention are described above; however,
specific configurations of respective components may not be limited only to the
foregoing embodiments. Various modifications can be made to the configurations
without departing from the scope of the present invention.

[0060]

For example, the reference position is not necessarily balanced at an
intermediate position in the front-back direction and may be obtained in such a way that
the seat is elastically pressed at a front limit position in a movable range. In this case,

the chair is configured so as not to be movable forward from the reference position.
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INDUSTRIAL APPLICABILITY
[0061]
The present invention is applicable to a chair suitably used in an office or the
like.
DESCRIPTION OF REFERENCE NUMERALS
[0062]
P: reference position
2: seat
4: first return force generation mechanism (front-back direction)
40, 41, 42: elastic member

5: second return force generation mechanism (left-right direction)

18



WE CLAIM:

1. A chair having a reference position located midway in a front-back direction in a
movable range of a seat, the chair comprising:
a return force generation mechanism configured to generate a return force in a
direction to return the seat moved from the reference position at least in the
front-back direction to the reference position,
the return force generation mechanism including an elastic member configured
to increase the return force in the direction to return the seat to the reference

position as the seat moves from the reference position increases.

2. The chair according to claim 1, wherein the reference position is located midway
in the front-back direction in the movable range when no load is applied to the
seat, and the seat is stationary and an elastic force in the front-back direction is

zero or balanced at the reference position.

3. The chair according to claim 1 or 2, wherein the return force generation

mechanism is configured to variably adjustable an elastic biasing force.

4. The chair according to any one of claims 1 to 3, wherein the elastic member
includes an elastic member for applying an elastic biasing force toward the
reference position when the seat is located forward of the reference position, and
an elastic member for applying an elastic biasing force toward the reference

position when the seat is located backward of the reference position.

5. The chair according to any one of claims 1 to 3, wherein the elastic member
includes a single elastic member for applying an elastic biasing force toward the
reference position when the seat is located forward of the reference position, and
for applying an elastic biasing force toward the reference position when the seat

is located backward of the reference position.
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6. The chair according to any one of claims 1 to 2, wherein an initial
displacement of the elastic member is changed to make an elastic biasing force

variably adjustable.

7. The chair according to any one of claims 1 to 5, wherein an initial position of the
elastic member is changed to change the displacement of the elastic member due
to the positional change of the seat to make repelling force properties of the

elastic member variably adjustable.

8. The chair according to any one of claims 1 to 5, wherein an initial
displacement or an initial position of the elastic member is changed so as to shift

the reference position.

9. The chair according to any one of claims 1 to 8, comprising a backrest located
backward of the seat, wherein the seat and the backrest are movable in
conjunction with cach other in the front-back direction, and a movement end of
the seat inclines downward in accordance with the amount of movement of the

seat.

10.  The chair according to any one of claims 1 to 9, wherein the seat is movable in a
left-right direction in addition to the front-rear direction, and is further provided
with a second return force generation mechanism for retuming the seat moved
from a second reference position in the left-right direction to the second

reference position.

11.  The chair according to claim 10, wherein the second return force generation
mechanism is configured to shift a center of gravity of the seat upward in
accordance with the movement of the seat in the left-right direction from the

second reference position.
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