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(87) Abstract: A chair (1) according to one embodiment of the
present disclosure comprises: a support base (12); and a chair body
(3) including a seat frame (120) that extends in the front-back direc-
tion and constitutes at least a portion of a seat (100), and a back frame
(123) that is provided to a back end of the seat frame (120) so as
to be rotatable around an axis line O1 along the left-right direction,
and that extends upward from the seat frame (120) and constitutes at
least a portion of a seatback (101). The support base (12) includes: a
slider that supports the seat frame (120) in front of the axis line O1 so
as to be movable in the front-back direction; and a seat back support
shaft that supports the back frame (123) below the axis line O1 so as
to be rotatable around an axis line O2 along the left-right direction.
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CHAIR

Technical Field
[0001]

The present disclosure relates to a chair.

Background Art
[0002]

For example, in Patent Document 1 below, as a reclinable chair, a configuration is
disclosed which includes a chair body in which a seat and a backrest are combined
together, and a support structure that pivotably supports the chair body. In Patent
Document 1 below, the front end portion of the seat is pivotably connected to the support
structure. The lower end portion of the backrest is pivotably connected to the support
structure. The seat and the backrest are pivotably connected to each other. In the chair
of the type shown in Patent Document 1 below, as the backrest pivots rearward relative to
the support structure, the backrest pivots relative to the seat, and the seat pivots relative
to the support structure. Thereby, the backrest of the chair is reclined such that the front

end portion of the seat moves up.

Document of Related Art
Patent Document
[0003]

[Patent Document 1] Published Japanese Translation No. 2018-533394 of the
PCT International Publication
[0003A]

Any discussion of documents, acts, materials, devices, articles or the like which
has been included in the present specification is not to be taken as an admission that any
or all of these matters form part of the prior art base or were common general knowledge

in the field relevant to the present disclosure as it existed before the priority date of each
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of the appended claims.
[0003B]

Throughout this specification the word "comprise", or variations such as
"comprises" or "comprising", will be understood to imply the inclusion of a stated
element, integer or step, or group of elements, integers or steps, but not the exclusion of

any other element, integer or step, or group of elements, integers or steps.

Summary
[0004]

However, in the above configuration in the related art, when the backrest is made
to tilt (recline) while a person seats oneself in the chair, the seated person's thighs are
pushed up by the front end portion of the seat. Therefore, the seated person may feel
that the thighs are compressed and may feel discomfort.

[0005]

An embodiment of the present disclosure is able to provide a chair that can reduce
the discomfort to be caused to the seated person.
[0006]

The present disclosure adopts the following aspects.

A chair according to an aspect of the present disclosure includes: a support
structure; and a chair body including a first member that extends in a forward-rearward
direction and forms at least part of a seat, and a second member that is provided in a rear
end of the first member to be pivotable around a first axis extending in a left-right
direction, extends upward from the first member, and forms at least part of a backrest,
wherein the support structure includes a first supporting portion that supports, in front of
the first axis, the first member movably in the forward-rearward direction, and a second
supporting portion that supports, below the first axis, the second member pivotably
around a second axis extending in the left-right direction, wherein the chair body is
configured to be pivotable between a first position and a second position, the first

position in which an angle around the first axis between the first member and the second
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member is a first angle, and the second position in which the angle around the first axis
between the first member and the second member is a second angle less than the first
angle, the second supporting portion is a shaft member extending along the second axis,
the second member includes a holder including an opening that opens in an intersecting
direction intersecting with the second axis and into which the second supporting portion
is insertable, and holding the second supporting portion such that the second supporting
portion supports the second member pivotably around the second axis, and a retainer, in
which the retainer engages with the support structure in the intersecting direction when
the chair body is in the first position to limit the second member from moving in the
intersecting direction relative to the support structure, and the retainer is separated from
the support structure when the chair body is in the second position to allow the second
member to move in the intersecting direction relative to the support structure and to
allow the second supporting portion to detach from the holder.

[0007]

According to an embodiment of this aspect, as the second member pivots around
the second axis relative to the support structure, the second member pivots around the
first axis relative to the first member, and the first member slides in the forward-rearward
direction relative to the support structure. Thereby, compared to a configuration in the
related art in which the front end portion of the seat is moved up as the backrest pivots
rearward, the movement of the first member in the up-down direction as the second
member pivots rearward can be limited. That is, the first member can be smoothly
moved in the forward-rearward direction as the second member pivots, so the discomfort
that the seated person feels when reclining can be reduced.

[0008]

In a chair according to an embodiment of the above aspect, the chair body may
include a coupling member that couples the first member and the second member
pivotably around the first axis.

According to an embodiment of this aspect, by using the coupling member that is

a different body from the first member and the second member, while the strength of the
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chair body can be secured, the pivoting amount or the like of the second member relative
to the first member can be easily adjusted.
[0009]

According to an embodiment of the above aspect, in a state where the chair body
is in the second position, when the holder and the second supporting portion are made to
approach or be separated from each other in the intersecting direction, the second
supporting portion can be attached to and detached from the holder through the opening.
On the other hand, in a state where the second supporting portion is accommodated in the
holder, when the chair body is made to be in the first position, the second supporting
portion can be limited from being separated from the holder through the opening.
Thereby, even when a configuration is used in which the first member and the second
member are combined together, the assemblability thereof can be improved.

[0010]

In a chair according to an embodiment of the above aspect, either one member of
the second member and the support structure may be detachably provided with a
restraining portion that engages with the other member of the second member and the
support structure when the chair body is in the first position to restrain the chair body
from pivoting around the first axis toward the second position.

According to an embodiment of this aspect, after the second member is attached
to the support structure, the second member can be limited from returning to the second
position. Thereby, both assemblability and reliability after assembly can be secured.
[0011]

In a chair according to an embodiment of the above aspect, the first member may
be provided with a slit including another opening that opens in the forward-rearward
direction and into which the first supporting portion is insertable, and extending in the
forward-rearward direction, and the first supporting portion may be configured to be
movable in the forward-rearward direction inside the slit.

According to an embodiment of this aspect, the second supporting portion can be

inserted into the slit through the other opening. Thereby, it is possible to improve the
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assemblability of the first member to the support structure.
[0012]
According to an embodiment of an aspect described above, it is possible to reduce

the discomfort to be caused to the seated person.

Brief Description of the Drawings
[0013]

FIG. 1 is a side view of a chair of an embodiment.

FIG. 2 is a perspective view of a chair body and a support base of the
embodiment.

FIG. 3 is a cross-sectional view taken along line III-III in FIG. 2.

FIG. 4 is a cross-sectional view taken along line IV-IV in FIG. 2.

FIG. 5 is a cross-sectional view taken along line V-V in FIG. 2.

FIG. 6 is a cross-sectional view taken along line VI-VI in FIG. 2.

FIG. 7 is a cross-sectional view taken along line VII-VII in FIG. 2.

FIG. 8 is a cross-sectional view taken along line VIII-VIII in FIG. 2.

FIG. 9 is a cross-sectional view corresponding to FIG. 8 and showing a state
where the chair body of the embodiment is in an assembly position.

FIG. 10 is a cross-sectional view corresponding to FIG. 3 and showing a state
where an advance/retraction piece is in a retracting position.

FIG. 11 is a side view showing a reclined state of a backrest in the chair of the
embodiment.

FIG. 12 is a side view of the chair showing a state where the chair body is in the

assembly position in the chair of the embodiment.

Embodiments for Carrying Out the Invention
[0014]
Next, an embodiment of the present disclosure is described based on the

drawings. In the embodiments and modifications described below, the same reference



20 Dec 2024

2020475171

10

15

20

25

sign may be attached to corresponding components, and the description thereof may be
omitted. In the following description, expressions indicating relative or absolute
arrangements such as “parallel”, “orthogonal”, “center”, and “coaxial” do not only
strictly represent such arrangements but also represent states having relative shifts with
tolerances and angles and distances to an extent that the same function can be obtained.
In this embodiment, the term “facing each other” does not include only a case where the
orthogonal directions (normal directions) to two surfaces are parallel with each other but
also include a case where the orthogonal directions intersect with each other.
[0015]

FIG. 1 is a side view of a chair 1.

As shown in FIG. 1, the chair 1 includes a support structure 2 and a chair body 3.
In the following description, directions such as forward-rearward, up-down, and left-right
directions are the same as those of a person (seated person) seating oneself in the chair 1
in the normal orientation. In this case, in the drawings, an arrow UP indicates upward,
an arrow FR indicates forward, and an arrow LH indicates leftward. In the following
description, in the chair 1, a side away from the center in the forward-rearward direction
or the left-right direction (width direction) may be referred to as the outside, and a side
toward the center may be referred to as the inside.
[0016]

<Support Structure 2>

The support structure 2 includes a leg 11 and a support base 12.

The leg 11 includes a branching leg 14 and a pedestal 15.

A caster 16 that can travel on a floor F is attached to each leg of the branching leg
14.
[0017]

The pedestal 15 is erected upward from the center of the branching leg 14. The
pedestal 15 has a gas spring 17 built-in, which is a lift mechanism for the chair 1. The
gas spring 17 has, for example, a configuration in which an inner cylinder 17a is

supported by an outer cylinder (not shown) provided inside the pedestal 15 such that the
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inner cylinder 17a can move up and down and can rotate relative to the outer cylinder.
[0018]

FIG. 2 is a perspective view of the chair body 3 and the support base 12. In FIG.
2, a tensile material 111 of the chair body 3 is omitted.

As shown in FIGS. 1 and 2, the support base 12 is fixed to the upper end portion
of the pedestal 15 (the inner cylinder 17a). As shown in FIG. 2, the support base 12
includes a casing 21, a lifting operation mechanism 22, a tilting mechanism 23, and a
tilting adjustment mechanism 24.

[0019]

The casing 21 is formed in a box shape that opens upward. The casing 21 is
integrally formed of aluminum or the like. Specifically, the casing 21 includes a case
body 31, two forward extending portions 32, and a rear case 33.

[0020]

FIG. 3 is a cross-sectional view taken along line III-III in FIG. 2.

As shown in FIG. 3, the bottom wall of the case body 31 is provided with an
insertion opening 31a penetrating through the bottom wall. The inner cylinder 17a is
attached to the casing 21 through the insertion opening 31a.

[0021]

As shown in FIG. 2, the two forward extending portions 32 extend forward from
two ends of the case body 31 in the left-right direction. The two forward extending
portions 32 extend to be inclined upward and forward in a side view. The two forward
extending portions 32 extend forward and outward in the left-right direction in a plan
view.

The rear case 33 extends rearward from the center of the case body 31 in the left-
right direction. The width of the rear case 33 in the left-right direction is less than that
of the case body 31. In the casing 21, ribs, punched portions, and the like are
appropriately provided.

[0022]

The lifting operation mechanism 22 includes a bearing 41 and an operation rod
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42.

The bearing 41 is provided in right of the insertion opening 31a inside the case
body 31.

The operation rod 42 is supported by the bearing 41 to be rotatable around an axis
in the left-right direction. An inner end portion of the operation rod 42 in the left-right
direction is linked to the inner cylinder 17a inside the case body 31. An outer end
portion of the operation rod 42 in the left-right direction penetrates through a side wall of
the case body 31 and protrudes rightward from the case body 31. A handle (not shown)
is attached to the outer end portion of the operation rod 42 in the left-right direction on
the outside of the casing 21. The lifting operation mechanism 22 operates the gas
spring 17 by performing rotational operation on the operation rod 42 through the handle.
[0023]

The tilting mechanism 23 includes a slider (a first supporting portion: refer to
FIG. 4) 51 and a backrest-supporting shaft (a second supporting portion) 52.

[0024]

FIG. 4 is a cross-sectional view taken along line IV-1V in FIG. 2. FIG.5isa
cross-sectional view taken along line V-V in FIG. 2.

As shown in FIGS. 4 and 5, the slider 51 is provided in the front end portion of
each forward extending portion 32. The slider 51 includes a connecting portion 55 and
an entry-preventing piece 56. The connecting portion 55 is formed in an I-shaped block
shape in a front view. The connecting portion 55 includes a lower wall 57, a post 58,
and an upper wall 59.

The lower wall 57 is fixed on the front end portion of the forward extending
portion 32 by a screw 60 or the like.

The post 58 extends upward from the center of the lower wall 57 in the left-right
direction.

The upper wall 59 protrudes toward two sides of the post 58 in the left-right
direction.

As shown in FIG. 5, the entry-preventing piece 56 extends forward from the
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connecting portion 55 in a cantilever manner.
[0025]

As shown in FIG. 2, the backrest-supporting shaft 52 is a shaft member that
penetrates through the rear case 33 in the left-right direction. Two ends of the backrest-
supporting shaft 52 in the left-right direction protrude from side walls of the rear case 33
to the outside of the rear case 33.

[0026]

The tilting adjustment mechanism 24 includes a bearing 61, an operation rod 62,
and a link mechanism 63.

The bearing 61 is provided in left of the insertion opening 31a inside the case
body 31.

The operation rod 62 is supported by the bearing 61 to be rotatable around an axis
in the left-right direction. An outer end portion of the operation rod 62 in the left-right
direction penetrates through a side wall of the case body 31 and protrudes leftward from
the case body 31. A handle (not shown) is attached to the outer end portion of the
operation rod 62 in the left-right direction on the outside of the casing 21.

[0027]

FIG. 6 is a cross-sectional view taken along line VI-VI in FIG. 2.

As shown in FIGS. 3 and 6, the link mechanism 63 includes a first arm 71, a
second arm 72, a guide portion 73, and an advance/retraction piece 74.

As shown in FIG. 6, the first arm 71 is fixed to the inner end portion of the
operation rod 62 in the left-right direction. The first arm 71 extends in a radial direction
(downward) of the operation rod 62 from the operation rod 62. The tip portion of the
first arm 71 is provided with a link pin 71a protruding inward in the left-right direction.
The link pin 71a moves in the forward-rearward direction around the operation rod 62 as
the operation rod 62 rotates.

[0028]
The second arm 72 is configured to be movable in the forward-rearward direction

as the link pin 71a moves in the forward-rearward direction as the operation rod 62
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rotates. The second arm 72 includes a first coupling piece 75, a connecting piece 76,
and a second coupling piece 77 (refer to FIG. 3).

The first coupling piece 75 is formed in a plate shape whose thickness direction is
the left-right direction. The lower end portion of the first coupling piece 75 is provided
with an insertion hole 75a. The insertion hole 75a is formed in an elongated hole. The
link pin 71a is inserted into the insertion hole 75a.

The connecting piece 76 extends rearward from the upper end portion of the
coupling piece 75. As shown in FIG. 2, the connecting piece 76 extends rearward in a
state of being bent in a crank shape in the left-right direction in a plan view. The rear
end portion of the connecting piece 76 is positioned behind the backrest-supporting shaft
52 inside the rear case 33.

As shown in FIG. 3, the second coupling piece 77 protrudes downward from the
rear end portion of the connecting piece 76.

[0029]

The guide portion 73 is fixed inside the rear case 33 in a state of being inserted
into a through-hole 33b provided in a rear wall 33a of the rear case 33. The guide
portion 73 includes an upper plate 78 and a lower plate 79 that face each other in the up-
down direction. A space surrounded by the upper plate 78 and the lower plate 79
configures a slide space S1. The upper plate 78 is provided with an upper slit 78a
extending in the forward-rearward direction. A position of the lower plate 79 facing the
upper slit 78a is provided with a lower slit 79a extending in the forward-rearward
direction. The second coupling piece 77 bridges an area between the upper slit 78a and
the lower slit 79a. The second coupling piece 77 is inserted into the upper slit 78a from
above the upper plate 78 and traverses the slide space S1 in the up-down direction.
[0030]

The advance/retraction piece 74 is accommodated in the slide space S1 so as to be
movable thereinside in the forward-rearward direction. The advance/retraction piece 74
is formed in a plate shape whose thickness direction is the up-down direction and

extending in the forward-rearward direction. The advance/retraction piece 74 is
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connected to the second coupling piece 77 within the slide space S1. The
advance/retraction piece 74 moves in the forward-rearward direction as the second arm
72 moves in the forward-rearward direction. The advance/retraction piece 74 moves in
the forward-rearward direction between a projecting position (refer to FIG. 3) in which it
projects rearward from the casing 21 through the through-hole 33b and a retracting
position (refer to FIG. 10) in which it retracts into the casing 21. The advance/retraction
piece 74 may be connected to the second coupling piece 77 in a state of being pushed
toward the projecting position by a pushing member such as a spring or may be directly
connected to the second coupling piece 77.

[0031]

<Chair Body 3>

As shown in FIG. 1, the chair body 3 includes a seat 100 and a backrest 101.

The seat 100 extends in the forward-rearward direction in a side view. In the
example shown in the drawings, the seat 100 is inclined downward from the rear toward
the front. The upper surface of the seat 100 configures a seat surface 100a that supports
an area of the seated person from the buttocks to the thighs thereof from below. The
seat 100 is supported by the support base 12 to be slidable with respect thereto in the
forward-rearward direction.

The backrest 101 extends upward from the rear end of the seat 100. The
backrest 101 of this embodiment has a gentle S-shape in a side view. The front surface
of the backrest 101 configures a back-supporting surface 101a that supports the waist and
back of the seated person from behind. The chair body 3 may include armrests.

[0032]

The backrest 101 is provided in the seat 100 so as to be pivotable around an axis
O1 extending in the left-right direction. The backrest 101 is connected to the support
base 12 so as to be pivotable around an axis O2 of the backrest-supporting shaft 52.

The seat 100 is provided so as to be slidably movable relative to the support base 12 in
the forward-rearward direction as the backrest 101 pivots around the axis O2 relative to

the support base 12 and the backrest 101 pivots around the axis O1 relative to the seat
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100.
[0033]

Hereinafter, the specific configuration of the chair body 3 is described.

The chair body 3 includes a shell 110 and the tensile material 111.

The shell 110 is a frame-shaped member that forms the outer shell of the chair
body 3. The shell 110 includes a seat frame 120 forming the outer shell of the seat 100,
a back frame 123 forming the outer shell of the backrest 101, and a coupling member 121
coupling the seat frame 120 and the back frame 123 together. The seat frame 120, the
coupling member 121 and the back frame 123 are each molded of a resin material or the
like.

[0034]

As shown in FIG. 2, the seat frame 120 is formed in a U-shape that opens
rearward in a plan view. Specifically, the seat frame 120 includes a front rod 130, side
rods 131, seat-engaging portions 132 (refer to FIG. 4), and spring-accommodating
portions 133 (refer to FIG. 4).

[0035]

The front rod 130 extends in the left-right direction at the front end portion of the
seat 100.

The side rods 131 extend rearward from two ends of the front rod 130 in the left-
right direction.

[0036]

FIG. 7 is a cross-sectional view taken along line VII-VII in FIG. 2.

As shown in FIG. 7, the rear end surface of each side rod 131 is provided with a
recess 131a that opens on the rear end surface. The rear end surface of the side rod 131
is formed as an inclined surface extending downward and forward.

[0037]

As shown in FIGS. 4 and 5, the seat-engaging portion 132 is supported by the

slider 51 so as to be movable in the forward-rearward direction relative to the support

base 12. The seat-engaging portions 132 are formed integrally with the front rod 130 or
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the side rods 131 at two end portions of the front rod 130 in the left-right direction. In
the following description, the configuration of the seat-engaging portion 132 is described
using one seat-engaging portion 132 as an example.

[0038]

The seat-engaging portion 132 is formed in a tubular shape extending in the
forward-rearward direction. In this embodiment, the seat-engaging portion 132 extends
to be inclined or curved slightly downward as going rearward. The seat-engaging
portion 132 is provided with a rear end opening 132a (refer to FIG. 5) that opens
rearward. A bottom wall 132b of the seat-engaging portion 132 is provided with a slit
132¢.  The slit 132c¢ extends in the forward-rearward direction. The slit 132¢ includes
a slit opening (another opening) 132e that opens on the rear end surface of the bottom
wall 132b. A position of the front rod 130 facing the seat-engaging portion 132 in the
forward-rearward direction is provided with an escape portion 135. The escape portion
135 extends in the forward-rearward direction on an extension line of the slit 132c. The
escape portion 135 opens rearward and downward.

[0039]

Inside the seat-engaging portion 132, the slider 51 is accommodated through the
rear end opening 132a and the slit opening 132e.  Specifically, in the slider 51, the upper
wall 59 is disposed inside the seat-engaging portion 132 in a state where the post 58
penetrates through the slit 132¢ in the up-down direction. Therefore, the post 58 is
configured to be movable in the forward-rearward direction in the slit 132c in a state
where the post 58 is limited from moving in the left-right direction by inner surfaces of
the slit 132c.  The upper wall 59 is configured to be movable in the forward-rearward
direction in the seat-engaging portion 132 in a state where the upper wall 59 is limited
from moving in the up-down direction by the bottom wall 132b and a top wall 132d of
the seat-engaging portion 132.

[0040]
The entry-preventing piece 56 overlaps the slit 132¢ inside the seat-engaging

portion 132 in a plan view. The entry-preventing piece 56 enters or moves away from
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the escape portion 135 as the slider 51 moves in the forward-rearward direction. The
entry-preventing piece 56 prevents fingers, articles or the like from entering the seat-
engaging portion 132 through the slit 132c.

[0041]

The spring-accommodating portion 133 is provided integrally with the seat-
engaging portion 132 above the seat-engaging portion 132. The spring-accommodating
portion 133 is formed in a tubular shape that opens rearward. The spring-
accommodating portion 133 is provided with a slide-permitting portion 133a that opens
inward in the left-right direction. The slide-permitting portion 133a is a slit extending
in the forward-rearward direction and opening on the rear end edge of the spring-
accommodating portion 133.

[0042]

As shown in FIG. 7, the coupling member 121 includes a seat-connecting portion
140, a back-connecting portion 141, and a pivot 142.

The seat-connecting portion 140 is a rod-shaped member extending in the
forward-rearward direction. The seat-connecting portion 140 is inserted into the recess
131a of the side rod 131 from behind. The seat-connecting portion 140 is fixed to the
side rod 131 by fastening screws or the like to the side rod 131 from the inside in the left-
right direction.

[0043]

The back-connecting portion 141 is formed in a rod shape extending rearward
from the rear end portion of the seat-connecting portion 140. The front end portion of
the back-connecting portion 141 overlaps the rear end portion of the seat-connecting
portion 140 in the left-right direction.

The pivot 142 is formed in a rod shape extending in the left-right direction. The
pivot 142 penetrates in the left-right direction through the overlapping portion of the rear
end portion of the seat-connecting portion 140 and the front end portion of the back-
connecting portion 141. Therefore, the seat-connecting portion 140 and the back-

connecting portion 141 are configured to be pivotable around the axis O1 of the pivot
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142.
[0044]

The back frame 123 includes lower frames 150, a body frame 151, and a support
frame 152 (refer to FIG. 2).

The lower frame 150 is coupled to the rear end of the side rod 131 through the
coupling member 121. The lower frame 150 is inclined upward as it goes rearward.
The front end surface of the lower frame 150 is provided with a recess 150a that opens
forward. The back-connecting portion 141 is inserted into the recess 150a. The back-
connecting portion 141 is fixed to the lower frame 150 by fastening screws or the like to
the lower frame 150 from the inside in the left-right direction.

[0045]

Thus, in the shell 110 of this embodiment, the seat frame 120 and the back frame
123 are combined together through the coupling members 121.  Thereby, the back frame
123 is configured to be pivotable around the axis O1 relative to the seat frame 120.
[0046]

As shown in FIG. 2, the body frame 151 is formed in a rectangular frame shape in
a front view. Specifically, the body frame 151 includes two vertical rods 155, a lower
rod 156, and an upper rod 157.

The two vertical rods 155 extend upward from the rear ends of the lower frames
150. In aside view, the vertical rod 155 extends forward as it goes upward and then
further extends rearward as it goes upward.

[0047]

The lower rod 156 bridges the lower end portions of the two vertical rods 155 in
the left-right direction.

The upper rod 157 bridges the upper end portions of the two vertical rods 155 in
the left-right direction.

[0048]
The support frame 152 bridges a space between the lower frames 150. The

support frame 152 includes two connecting frames 160 and a support base-connecting
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portion 161.

The connecting frames 160 extend inward in the left-right direction from the
lower frames 150. The connecting frame 160 extends to be curved downward as it goes
inward in the left-right direction.

[0049]

As shown in FIG. 1, the support base-connecting portion 161 connects between
the two connecting frames 160. The support base-connecting portion 161 is positioned
below the lower frame 150 in a side view. The support base-connecting portion 161 is
positioned on an inner side with respect to the two lower frames 150 in the left-right
direction as shown in FIG. 2. The support base-connecting portion 161 is formed in a
U-shape that opens forward. As shown in FIG. 3, the support base-connecting portion
161 includes a restraining wall 165 and two front protrusions 167.

The restraining wall 165 extends in the left-right direction.

The front protrusions 167 extend diagonally forward and downward from two end
portions of the restraining wall 165 in the left-right direction.

[0050]

FIG. 8 is a cross-sectional view taken along line VIII-VIII in FIG. 2.

As shown in FIG. 8, a holder 168 is formed on an inner surface of the front end
portion of the front protrusion 167. The holder 168 is a recess that opens inward in the
left-right direction at the front protrusion 167. The holder 168 holds the portion of the
backrest-supporting shaft 52 protruding from the rear case 33. Thereby, the back frame
123 is supported by the backrest-supporting shaft 52 as a fulcrum to be pivotable around
the axis O2 extending in the left-right direction. The holder 168 includes an insertion
opening (opening) 168a that opens on the front end surface of the front protrusion 167.
The backrest-supporting shaft 52 is insertable into the holder 168 through the insertion
opening 168a. The insertion opening 168a opens in a radial direction (intersecting
direction) of the axis O2 in a state where the backrest-supporting shaft 52 is
accommodated in the holder 168.

[0051]
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A portion of the inner surface of the holder 168, which faces in the
circumferential direction around the axis O2, is provided with a retainer 170. The
retainer 170 is an arc-shaped groove extending in the circumferential direction around the
axis O2. The retainer 170 opens on the inner surface of the holder 168 and opens
inward in the left-right direction at the front protrusion 167.

[0052]

Portions of two side walls of the rear case 33, which face the front protrusions
167 in the left-right direction, are provided with protrusions 173. The protrusion 173 is
accommodated in the retainer 170. The protrusion 173 advances to or retreats from the
retainer 170 according to an angle 0 (refer to FIG. 1) of the back frame 123 with respect
to the seat frame 120.

[0053]

As shown in FIG. 1, the angle 0 of the back frame 123 with respect to the seat
frame 120 is an angle between a first virtual line L1 connecting the axis O1 and the front
end of the seat frame 120 and a second virtual line L2 connecting the axis Ol and the
upper end of the back frame 123 in a side view. In this embodiment, when the angle 6
of the chair body 3 is a first angle, as shown in FIG. 8, the protrusion 173 is
accommodated in the retainer 170 (use position (first position)). In the use position, the
protrusion 173 engages with (contacts) the inner surface of the retainer 170 in a radial
direction (forward-rearward direction) of the axis O2, thereby limiting the back frame
123 from moving rearward relative to the backrest-supporting shaft 52.

[0054]

FIG. 9 is a cross-sectional view corresponding to FIG. 8 and showing a state
where the chair body 3 is in an assembly position (second position).

As shown in FIG. 9, when the angle 0 of the chair body 3 is a second angle less
than the first angle, the protrusion 173 is away from the retainer 170 (the assembly
position). In the assembly position, the entire protrusion 173 is positioned inside the
holder 168 so that the engagement (contact) with the retainer 170 is released. That is, in

the assembly position, the back frame 123 is allowed to move in a radial direction
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(rearward) of the axis O2 relative to the backrest-supporting shaft 52. As a result, the
backrest-supporting shaft 52 and the protrusion 173 are detachable from the holder 168.
It is sufficient that the entry amount of the protrusion 173 into the holder 168 at the
assembly position is greater than the entry amount of the protrusion 173 into the holder
168 at the use position.

[0055]

As shown in FIG. 6, the front surface of the restraining wall 165 is provided with
vertical grooves 180. The vertical grooves 180 extend in the up-down direction at two
end portions of the restraining wall 165 in the left-right direction. Return stoppers
(restraining portions) 181 are locked in the vertical grooves 180. In the following
description, one return stopper 181 of the return stoppers 181 locked in one vertical
groove 180 is described.

[0056]

The return stopper 181 is detachably attached to the rear wall 33a. The return
stopper 181 includes a shaft 181a, a flange 181b, and a tab 181c.

The shaft 181a is formed in a rod shape extending in the forward-rearward
direction. A position in the rear wall 33a of the rear case 33 described above, which
faces the vertical groove 180 in the forward-rearward direction, is provided with an
insertion hole 33c¢ penetrating through the rear wall 33a.  The shaft 181a penetrates the
rear wall 33a through the insertion hole 33c.  The tip portion (rear end portion) of the
shaft 181a protrudes rearward from the rear case 33. The tip portion of the shaft 181a
enters the vertical groove 180. The return stopper 181 limits the back frame 123 from
pivoting toward the assembly position by the shaft 181a engaging with (contacting) the
lower surface (surface facing upward of the inner surface) of the vertical groove 180
from above.

[0057]

The flange 181b is provided in the base end portion (front end portion) of the

shaft 181a by increasing the diameter of the shaft 181a. The flange 181b is close to or

in contact with the rear wall 33a from the front. The flange 181b is provided with a
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tapered surface extending diagonally forward and upward.

The tab 181c¢ protrudes upward from the flange 181b.
[0058]

A portion of the rear case 33 positioned in front of the return stopper 181 is
provided with a positioning bolt 185. The positioning bolt 185 is provided so as to
protrude into the rear case 33 from a bottom wall 33d of the rear case 33. The
positioning bolt 185 is disposed in front of the flange 181b and limits the return stopper
181 from moving forward relative to the rear case 33. That is, the positioning bolt 185
limits the return stopper 181 from coming off the vertical groove 180.

[0059]

As shown in FIG. 3, a portion of the restraining wall 165 positioned between the
vertical grooves 180 is provided with a tilt-regulating portion 190. The tilt-regulating
portion 190 is a recess that opens on the front and bottom surfaces of the restraining wall
165. The rear end portion of the advance/retraction piece 74 enters the tilt-regulating
portion 190 when the advance/retraction piece 74 is in the projecting position. When
the advance/retraction piece 74 is in the projecting position, the upper surface of the tilt-
regulating portion 190 contacts the advance/retraction piece 74 as the back frame 123
pivots rearward. Thereby, the pivoting range of the back frame 123 relative to the seat
frame 120 is regulated. On the other hand, as shown in FIG. 10, when the
advance/retraction piece 74 is in the retracting position, the advance/retraction piece 74
retracts from the tilt-regulating portion 190. That is, when the advance/retraction piece
74 is in the retracting position, the advance/retraction piece 74 retracts from the pivoting
locus of the back frame 123 to allow the back frame 123 to pivot. When the
advance/retraction piece 74 is in the retracting position, the back frame 123 comes into
contact with a restraining portion (not shown) provided in the casing 21 so that the
pivoting range thereof is regulated. It is sufficient that the pivoting range of the back
frame 123 when the tilt-regulating portion 190 is in the projecting position is less than
that when the tilt-regulating portion 190 is in the retracting position. That is, the back

frame 123 may be prevented from pivoting or may slightly pivot when the tilt-regulating
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portion 190 is in the projecting position.
[0060]

The tensile material 111 is fastened to the outer peripheral edge of the shell 110 to
close the opening of the shell 110 from front and above. Specifically, the tensile
material 111 is fastened along the outer peripheral edges of the seat frame 120 and the
back frame 123 together. A portion of the tensile material 111 covering the seat frame
120 forms the seat surface 100a. A portion of the tensile material 111 covering the back
frame 123 forms a back-supporting surface 100b. The tensile material 111 is formed by
combining stretchable synthetic resin fibers in a mesh shape. However, the tensile
material 111 is not limited to a mesh shape, and cloths, films or the like can be used
therefor as long as the tensile material 111 is configured to deform following the pivoting
or the like of the backrest 101 relative to the seat 100.

[0061]

As shown in FIGS. 2, 4 and 5, a pushing mechanism 200 is interposed between
the seat frame 120 and the support base 12. The pushing mechanism 200 pushes the
seat frame 120 forward. The pushing mechanism 200 includes a first pushing member
201, holding members 202, and second pushing members 203.

[0062]

The first pushing member 201 is formed of an elastically deformable wire
bridging an area between the casing 21 and the spring-accommodating portion 133.
Specifically, in the first pushing member 201, in a state where a central portion thereof is
supported by the front end portion of the case body 31, two end portions thereof in the
left-right direction extend along the inner sides of the forward extending portions 32
upward and outward in the left-right direction as it goes forward. The two end portions
of the first pushing member 201 in the left-right direction enter the spring-
accommodating portions 133 through the slide-permitting portions 133a.

[0063]
The holding member 202 is accommodated in the spring-accommodating portion

133.  The outer end portion of the first pushing member 201 in the left-right direction is
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connected to the holding member. The holding member 202 holds the first pushing
member 201 such that the first pushing member 201 is rotatable around an axis extending
in the left-right direction. The rear portion of the spring-accommodating portion 133 is
provided with a screw 205 projecting into the spring-accommodating portion 133. The
holding member 202 is sandwiched between the screw 205 and the second pushing
member 203 in the forward-rearward direction, thereby positioning the holding member
202 in the forward-rearward direction inside the spring-accommodating portion 133.
[0064]

The second pushing member 203 is, for example, a coil spring. The second
pushing member 203 is accommodated in an area inside the spring-accommodating
portion 133 positioned in front of the holding member 202. In other words, the first
pushing member 201 is positioned rearward by the length of the second pushing member
203 in the forward-rearward direction. The second pushing member 203 is interposed
between the front wall of the spring-accommodating portion 133 and the holding member
202 to push the seat frame 120 forward.

[0065]
(Method of Using Chair 1)

Next, as a method of using the chair 1 described above, the operation at reclining
the chair body 3 is described. In the following description, the state where the
advance/retraction piece 74 is in the retracting position is described as an initial state.
FIG. 11 is a side view of the chair 1 showing a reclined state of the backrest 101.

The chair 1 of this embodiment forms a link mechanism with the support base 12
(the casing 21) as a fixed link, the back frame 123 as a pivot link, and the seat frame 120
as a slide link.  Specifically, in a state where a seated person seats oneself in the chair
body 3, when the seated person leans against the backrest 101, a rearward load acts on
the chair body 3 through the backrest 101. Then, as shown in FIG. 11, the backrest 101
pivots rearward around the axis O2 relative to the support base 12. Then, the backrest
101 pivots rearward around the axis O1 relative to the seat 100. Thereby, the seat 100 is

pulled rearward as the backrest 101 pivots. At this time, since the seat 100 is
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configured to be movable in the forward-rearward direction in a state where the
movement thereof in the up-down direction is limited by the slider 51, the seat 100 slides
rearward relative to the support base 12 as the backrest 101 pivots. Also, since the seat-
engaging portion 132 extends downward as it goes rearward, the seat 100 moves
downward as it goes rearward. As a result, the backrest 101 is reclined rearward while
the entire chair body 3 moves rearward. At the time the backrest 101 is reclined, the
pushing members 201 and 203 are elastically deformed as the seat 100 moves rearward.
Thereby, the pushing force of the pushing mechanism 200 is increased.
[0066]

When the seated person straightens oneself up and the load acting on the backrest
101 is released, the seat 100 starts moving forward by the pushing force of the pushing
mechanism 200. Accordingly, the backrest 101 pivots forward around the axis O1
relative to the seat 100 and pivots forward around the axis O2 relative to the support base
12.  As aresult, the chair body 3 returns to its initial state. At this time, the pushing
force of the coil spring as the second pushing member 203 is added to the pushing force
of the first pushing member 201 made of a wire material, so the first pushing member
201 made of a wire material does not have to be elastically deformed in an excessively
large manner. The amount of movement of the seat 100 in the forward-rearward
direction is set within a predetermined range, and the first pushing member 201 is
positioned rearward by the length of the second pushing member 203 in the forward-
rearward direction, so the amount of displacement of the first pushing member 201 in the
forward-rearward direction can be reduced by the amount of elastic deformation of the
second pushing member 203 in the forward-rearward direction. Therefore, deterioration
of the first pushing member 201 over time can be limited.
[0067]

Next, the operation of the chair 1 in a state where the advance/retraction piece 74
is in the projecting position is described.

In order to move the advance/retraction piece 74 to the projecting position, the

operation rod 62 of the tilting adjustment mechanism 24 is rotated. Then, the rotational
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motion of the operation rod 62 is transmitted to the second arm 72 through the first arm
71 and thus is converted into linear motion of the second arm 72 and the
advance/retraction piece 74. Thereby, the advance/retraction piece 74 slides rearward in
the slide space S1.  As a result, the advance/retraction piece 74 projects rearward from
the casing 21 to enter the tilt-regulating portion 190. In this state, when the backrest

101 is to be reclined, the top surface of the tilt-regulating portion 190 contacts the
advance/retraction piece 74 from above, thereby limiting the backrest 101 from pivoting.
[0068]

(Method of Assembling Chair 1)

Next, as a method of assembling the chair 1, a method of attaching the chair body
3 to the support base 12 is described. FIG. 12 is a side view of the chair 1 showing a
state where the chair body 3 is in the assembly position.

First, as shown in FIG. 12, in a state where the shell 110 is in the assembly
position, the seat frame 120 and the support base 12 are connected together.

Specifically, as shown in FIG. 5, the slider 51 is inserted into the seat-engaging portion
132 through the rear end opening 132a and the slit opening 132¢ of the seat-engaging
portion 132. At this time, the post 58 of the slider 51 is made to enter the slit 132¢, and
the upper wall 59 is made to enter the seat-engaging portion 132.

[0069]

The second pushing member 203 is inserted into the spring-accommodating
portion 133 through the rear end opening of the spring-accommodating portion 133.
Then, the holding member 202 is inserted through the rear end opening of the spring-
accommodating portion 133 thereinto. At this time, the outer end portion of the first
pushing member 201 in the left-right direction enters the slide-permitting portion 133a.
Thereafter, the screw 205 is attached to the spring-accommodating portion 133, and the
tip portion of the screw 205 is made to project into the spring-accommodating portion
133. Thereby, the pushing mechanism 200 is attached into the spring-accommodating
portion 133 in a state where the initial pushing force is accumulated in both of the first

pushing member 201 and the second pushing member 203.
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With the above, the seat frame 120 is attached to the support base 12.
[0070]

Next, as shown in FIG. 9, the back frame 123 and the support base 12 are
connected together. Specifically, the backrest-supporting shaft 52 is made to enter the
holder 168 through the insertion opening 168a of the holder 168. Thereafter, the back
frame 123 is pivoted to the use position. Then, the protrusion 173 enters the retainer
170 to limit the rearward movement of the back frame 123 relative to the backrest-
supporting shaft 52.

[0071]

Next, as shown in FIG. 6, the return stopper 181 is attached to the casing 21.
Specifically, the shaft 181a of the return stopper 181 is inserted into the insertion hole
33c of the rear wall 33a, thereby causing the tip portion of the shaft 181a to protrude
from the rear wall 33a. Then, the tip portion of the shaft 181a enters the vertical groove
180 of the back frame 123. Thereby, the pivoting of the back frame 123 toward the
assembly position is limited. Thereafter, the positioning bolt 185 is attached to the
casing 21 to limit the forward movement of the return stopper 181.

[0072]

Then, the tensile material 111 is attached to the shell 110, and thus the chair body
3 is attached to the support base 12. The assembly method described above may be
performed after the tensile material 111 is attached to the shell 110.

[0073]
(Effects)

In this way, the chair 1 of this embodiment has, in a configuration in which the
seat frame 120 and the back frame 123 are assembled to be pivotable around the first axis
O1, a configuration in which the support base 12 includes the slider 51 that supports the
seat frame 120 movably in the forward-rearward direction, and the backrest-supporting
shaft 52 that supports the back frame 123 pivotably around the second axis O2.

According to this configuration, as the backrest 101 pivots around the axis O2

relative to the support base 12, the backrest 101 (the back frame 123) pivots around the
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axis O1 relative to the seat 100 (the seat frame 120), and the seat 100 slides in the
forward-rearward direction relative to the support base 12. Thereby, compared to a
configuration in the related art in which the front end portion of the seat is moved up as
the backrest pivots rearward, the movement of the seat 100 in the up-down direction as
the backrest 101 pivots rearward can be limited. That is, the seat 100 can be smoothly
moved in the forward-rearward direction as the backrest 101 pivots, so discomfort that
the seated person feels when reclining can be reduced.

[0074]

The chair 1 of this embodiment is configured to include the coupling member 121
that couples the seat frame 120 and the back frame 123 pivotably around the axis O1.

According to this configuration, by using the coupling member 121 that is a
different body from the seat frame 120 and the back frame 123, while the strength of the
chair body 3 can be secured, the pivoting amount or the like of the back frame 123
relative to the seat frame 120 can be easily adjusted.

[0075]

The chair 1 of this embodiment is configured to include the retainer 170 such that
when the chair body 3 (the shell 110) is in the use position, the retainer 170 engages with
the protrusion 173 in the opening direction of the insertion opening 168a to limit the
movement of the back frame 123 relative to the support base 12 in the radial direction of
the axis O2, and when the chair body 3 is in the assembly position, the retainer 170 is
separated from the protrusion 173 to allow the movement of the back frame 123 relative
to the support base 12 in the radial direction of the axis O2.

According to this configuration, in a state where the chair body 3 is in the
assembly position, when the holder 168 and the backrest-supporting shaft 52 are made to
approach or be separated from each other in the radial direction of the axis O2, the
backrest-supporting shaft 52 can be attached to and detached from the holder 168 through
the insertion opening 168a. On the other hand, in a state where the backrest-supporting
shaft 52 is accommodated in the holder 168, when the chair body 3 is made to be in the

use position, the backrest-supporting shaft 52 can be limited from detaching from the
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holder 168 through the insertion opening 168a. Thereby, even when a configuration is
used in which the seat 100 and the backrest 101 are combined together, the
assemblability thereof can be improved.

[0076]

The chair 1 of this embodiment is configured such that the return stopper 181 that
engages with the back frame 123 when the chair body 3 is in the use position to limit the
back frame 123 from pivoting around the axis O1 to the assembly position is detachably
attached to the support base 12.

According to this configuration, after the back frame 123 is attached to the
support base 12, the back frame 123 can be limited from returning to the assembly
position. Thereby, both assemblability and reliability after assembly can be secured.
[0077]

The chair 1 of this embodiment is configured such that the seat-engaging portion
132 includes the slit 132¢ opening rearward and extending in the forward-rearward
direction, and the slider 51 is supported inside the slit 132¢ to be movable in the forward-
rearward direction.

According to this configuration, the slider 51 can be inserted into the slit 132¢
through the rear end opening 132a of the seat-engaging portion 132. Thereby, it is
possible to improve the assemblability of the seat frame 120 to the support base 12.
[0078]

(Other Modifications)

Appropriate embodiments of the present disclosure are described above, but the
present disclosure is not limited to these embodiments. Additions, omissions,
replacements, and other changes can be made for the configuration within the scope of
the present disclosure. The present disclosure is not limited by the above description
but is limited only by the appended claims.

In the above embodiment, the configuration is described in which the seat frame
120 and the back frame 123 are pivotably coupled through the coupling member 121, but

the present disclosure is not limited to this. The coupling member may be configured to
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include only a pivot that pivotably couples the seat frame 120 and the back frame 123.
The coupling member may be configured to be bendable. The chair body 3 may be
configured without coupling members. In this case, the seat frame 120 and the back
frame 123 may be integrally formed so as to be bendable.

In the above embodiment, the configuration is described which includes the first
pushing member 201 made of a wire material and the second pushing member 203 made
of a coil spring as the pushing mechanism 200 interposed between the seat frame 120 and
the casing 21, but the present disclosure is not limited to this. The pushing mechanism
200 may be configured to include either the first pushing member 201 or the second
pushing member 203.

[0079]

In the above embodiment, the configuration is described in which the retainer 170
opens on the inner surface of the holder 168, but the present disclosure is not limited to
this. The retainer 170 may be provided at a different position from the holder 168.

In the above embodiment, the configuration is described in which the block-
shaped slider 51 is adopted as the first supporting portion, and the seat frame 120 is
provided with the slit 132c, but the present disclosure is not limited to this. It is
sufficient that the first supporting portion supports the seat frame 120 movably in the
forward-rearward direction. In this case, the first supporting portion may be a slit, and
the seat frame 120 may be provided with a slider or the like that can move inside the slit.
The first supporting portion and the seat frame 120 may be a combination of rails and
rollers or the like.

[0080]

In the above embodiment, the configuration is described in which the backrest-
supporting shaft 52 is adopted as the second supporting portion, and the back frame 123
is provided with the holder 168, but the present disclosure is not limited to this. The
back frame 123 may be provided with a shaft, and the second supporting portion may be
provided with a holder pivotably supported by the shaft.

In the above embodiment, the configuration is described in which the return
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stopper 181 is provided in the support base 12, but the present disclosure is not limited to
this. The return stopper 181 may be configured to be detachably attached to the back
frame 123 and to engage with the support base 12.

In the above embodiment, the case is described in which, in the chair body 3 (the
shell 110), the seat frame 120 forms the outer shell of the seat 100, and the back frame
123 forms the outer shell of the backrest 101. However, the outer shell of the chair
body 3 may be formed of a first member forming the outer shell of part of the seat 100
and a second member forming part of the outer shell of the backrest 101. For example,
the seat frame 120 may form the front half of the seat 100, and the back frame 123 may
form the rear half of the seat 100 and the backrest 101. In this case, it is preferable that
the seat frame 120 include the front end of the chair body 3 and form an area of 1/2 or
more of the total length of the seat 100, and the back frame 123 include the upper end of
the chair body 3.

[0081]

Within the scope of the present disclosure, the components in the above

embodiment can be appropriately replaced with well-known components, and the

modifications described above may be appropriately combined.

Description of Reference Signs
[0082]
1 chair
2 support structure
3 chair body
51 slider (first supporting portion)
52 backrest-supporting shaft (second supporting portion)
100 seat
121 coupling member
132c slit

132e slit opening (another opening)
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168 holder
168a insertion opening (opening)
170 retainer

181 return stopper (restraining portion)
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:-

1. A chair, comprising:
a support structure; and
a chair body including
a first member that extends in a forward-rearward direction and forms at
least part of a seat, and
a second member that is provided in a rear end of the first member to be
pivotable around a first axis extending in a left-right direction, extends upward from the
first member, and forms at least part of a backrest,
wherein the support structure includes
a first supporting portion that supports, in front of the first axis, the first
member movably in the forward-rearward direction, and
a second supporting portion that supports, below the first axis, the second
member pivotably around a second axis extending in the left-right direction,
wherein the chair body is configured to be pivotable between a first position and a
second position, the first position in which an angle around the first axis between the first
member and the second member is a first angle, and the second position in which the
angle around the first axis between the first member and the second member is a second
angle less than the first angle,
the second supporting portion is a shaft member extending along the second axis,
the second member includes
a holder including an opening that opens in an intersecting direction
intersecting with the second axis and into which the second supporting portion is
insertable, and holding the second supporting portion such that the second supporting
portion supports the second member pivotably around the second axis, and
a retainer, in which the retainer engages with the support structure in the
intersecting direction when the chair body is in the first position to limit the second

member from moving in the intersecting direction relative to the support structure, and
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the retainer is separated from the support structure when the chair body is in the second
position to allow the second member to move in the intersecting direction relative to the

support structure and to allow the second supporting portion to detach from the holder.

2. The chair according to claim 1, wherein the chair body includes a coupling
member that couples the first member and the second member pivotably around the first

axis.

3. The chair according to claim 1 or 2, wherein either one member of the second
member and the support structure is detachably provided with a restraining portion that
engages with the other member of the second member and the support structure when the
chair body is in the first position to restrain the chair body from pivoting around the first

axis toward the second position.

4. The chair according to any one of claims 1 to 3, wherein the first member is
provided with a slit including another opening that opens in the forward-rearward
direction and into which the first supporting portion is insertable, and extending in the
forward-rearward direction, and

the first supporting portion is configured to be movable in the forward-rearward

direction inside the slit.
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