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TITLE OF THE INVENTION

Chair
BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to a chair, and more
particulariy, it relates to a chair ;omprising a swingable
Description of the Background Art

For example, Japanese Utility Model Publication No.
2-35251 (1990) describes a chair, which is suitable for
seating an infant, provided with a seat portion which is
swihgable with respect to a base portion having a leg

portion. Briefly stated, the seat portion of this chair

‘is suspended with respect to the base through two

swingable links. The two links are arranged in parallel

with each other, whereby the seat portion swings while

- keeping its horizontal state.

On the other hand, Japanese Utility Mbdel Publication

- No. 5-6847 (1993) also described a chair for an infant

comprising a seat portion which is suspended with respect
to a base portion through two swingable links in ‘a
swingable manner. In this chair, the two ;inks are not
parallel to each other but the distance between lower ends
thereof are made longer than that between upper ends.

Upon swinging, therefore, the seat portioh rocks the
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1. :Achair, conprising: a base portion (2) having a leg portion (6,
71' a seat portion (3); and two swi ngable links (4, 5) for
suspendi ng said seat portion (3) fromsaid base portion (2) for

rendering said seat portion (3) sw ngable with respect to said base
portion (2) in a swinging direction, each

infant for alternately vertically moving its head and feet
withoﬁt keeping its horizontal state.
When the seat portions swing in the'aforementioned
manners, the two types of typical movements have
5 advantages of their own. The swinging movement of the
former seat portion keeping its horizontal state is
suitable for putting an infant to sleep immediately after
suckling it, for example, since this movement is rather
unstimulative. On the_other hand, the swinging movement
10 of the latter seat portion rocking the infant is similar
to and hence Eubstitutable for the movement of a mother
rocking her baby to sleep in her arms.
Thus, it is preferable to vary the mode of a swinging
movement for an infant with the situation.
15 SUMMARY OF THE INVENTION
Accordingly, an object of the present invention is to
provide a chair which can vary its swinging mode at need.
The present invention is directed to a chair
comprising a base portion having a leg portion, and a seat
20 portion which is suspended with respect to the base
portion through two swingable links in a swingable manner,
and in order to solve the aforementioned technical
problem, the parallelism between the two links islrendered
changeable. |

25 _ According to the present lnventlon, it is pOSSlble to
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l'i.nk. (4, 5) being substantially U shaped wwth a base which is positioned
under said seat portion (3) and two arnms which extend upwardly from said
bsse on respective opposite sides of said seat portion, said bases of

said substantially U shaped links (4, 5) bei ng spaced apart in the

sw nging direction of said seat portion (3); and said chair being

provided with neans for

parallelize the two links with each other or to make the
'_distance between lower ends of the two links longer than
that between upper ends thereof, for example, by changing
the parallelism between the two links. .
5 “ .Accerding to the present invention, therefore, it is
possible to selectively implement a sWingiﬂg mode of the
seat portion keeping its horizontal state and another
swinging mode accompanied by a rocking movement in a
single chair. Thus, if is possible to provide proper
10 modes of swinging movements for an infant in response to
its situations.

It is to be noted that the aforementioned different
modes of swinging ﬁovements can be implemented in a single
chair. Thus, it is not necessary to prepare a plurality

15 -0of chairs in response to the situations, and the modes of
the swinging movements can be selected while seating the
infant on the chair with no requirement for moving it to
another chair. .

The foregoing and other objects, features, aspects

20 and advantages of the present invention will become more
apparent from the following detailed description of the
present invention when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWiNGS'

25 Fig. 1 is a side elevational view showing the
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changi ng the spacing apart of said bases for changing the degree of

paral |l el i sm between the arnms of said Ilinks (4, 5) uniformy on each of
s@i d opposite sides - of said seat portion (3). 2. A chair according to
claiml1l wherein the base of each substantially U shaped link (4, 5) is
attached to ' :

appearance of a chair.l according to an embodiment of the
present invention;

'Fig. 2 is an enlarged view showing an essential part
of the chair 1 as vieﬁed along arrow II in Fig. 1 in a '

5 partially fragmented manner;

Fig. 3 is a partially fragmented side elevational
view illustrating a seat portion 3 in a state capable of
providing a first swinging mode which is implemented in
the chair 1 shown in Fig. 1;

10 Fig. 4 is é side elevational view illustrating links
4 and 5 in the state shown in Fig. 3;

Fig. 5 is a plan view illustrating sliders 21 and 22
in the state shown in Fig. 4;

Fig. 6 is an_enlafged side elevational view

15 illustrating a plate spring 39 and an engaging wall 40 iﬁ
thé state shown in Fig. 4}'

Fig. 7 is a partially fragmented side elevational
view illustrating the seat portion 3 in a state capable of
providing a second swinging mode which is implementéd in

20  the chair 1 shown in Fig. 1;

Fig. 8 is a side élevational view illustrating the
links 4 and 5 in the state shown in Fig. 7;

Fig. 9 is a plan view illustrating the sliders 21 and
22 in the state shown in Fig. 8;

25 Fig. 10 is an enlarged side elevational view
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i
a respective slider (21, 22) which is novable in the sw nging direction.
**LMS T |

<

'illustrating the plate spring 39 and the engaging wall 40
in the state shown in Fig. 8;
Fig. 11 is a side elevational view cérresponding to
Fig. 4, fof illustrating another embodiment of the preseﬁt
5 _invention;
Fig. 12 is a plan view corresponding to Fig. 5, for
illustrating the embodiment.shown in Fig. 11;
Fig. 13 is a side elevational view corresponding to
Fig. 8, for illustrating the embodiment shown in Fig. 11;
10 and
Fig. 14 is a plan view corresponding to Fig. 9, for
illustrating the embodiment shown in Fig. 11.
DESCRIPTION OF THE PREFERRED EMBODIMENTS
Figs. 1 to 10 are adapted to illustrate a chair 1
15 according to an embodiment of the present invention. Fig.
1 is a side elevational view showing the appearance of the
chair 1, and Fig. 2 is an enlarged view showing an
essential part of the chair 1 as viewed along arrow II in
Fig. 1 in a partially fragmented manner. Figs. 3 to 6
20 show the chair 1 in a state implementing a first swinging
mode; while Figs. 7 to 10 show the chair 1 in a state
implementing a second swinging mode.
Referring to Fig. 1, the chair 1 generally comprises
a base portion 2 and a seat portion 3. The seat portion 3

25 is swingably suspended with respect to the base portion 2

-5~
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3. Achair according toclaim 2, wherein said sliders (21, 22) are
provided with respective grooves (23, 24) for receiving said |inks (4,

5% . 4. A chair according to any one of clainms 1 to 3,

through twe swingable links 4 and 5.
The base portion 2 comprises front legs 6 and rear
legs 7_formihg a leg portion. The front and rear legs 6
and 7 cross each other and are coupled with each other by
5 '.a pivot portion 8 at the cfosspoint. Front wheels 9 and
rear wheels 10 are rotatably mounted on lower end portions
of the front and rear legs 6 and 7 respectively, so that
it is possible to move the overall chair 1 through the
front and rear wheeis 9 and 10 rolling on a floor face 11.
10 In relation te the front wheels 9, for example, a brake
mechanism (not shown) may be further provided for
selectively inhibiting their rotation.
Seat holders 12 are mounted on respective upper end
portions of the front and rear wheels 6 and 7. In more
15  concrete terms, the front and rear iegs 6 and 7 are
rotatably mounted on the seat holders 12 through pivot
portions 13 and 14 respectively. The pivot portions 14
‘are positioned on movable portions 15 which are provided
in the respective seat holders 12. The position of ;he
20 movable portions 15 can be controlled back and forth along
the chair 1, Whereby the engle between the front and reax
legs 6 and 7 can be changed for adjusting the helght of
the seat portlon 3 as the result. A mechanism for

changing the position of the movable portions 15 is not

25 directly related to the subject matter of the present
_,;//
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wherein said base portion (2) includes a wheel (9, 10) rollable on a
floor face (11). S. A chair according to any one of clains 1 to 4,
wherein said | eg portion includes a front leg (6) and arear leg (7)
crossing each other and coupl ed rotatably with each other at a crossing

poi nt thereof,

10

15

20

25

sai d seat portion (3) having -a variable height by

invention, and hence detailed description thereof is
omitted.

On the other hand, the seat portion 3 comprises a
seat 16, a backrest 17, side walls 18 uprightly provided:
on both sides.of.the seat 16, a footrest 19,'end a table
20. The backrest 17 is prefefably reclinable. Further,
the table 20 is detachable. As_elearly shown in Fig. 2,

each side wall 18 has an inverted U-shaped section, so

that the seat holder 12 is partially located in the side

wall 18. _

Both of the links 4 and 5 are formed by U-shaped
rods, as clearly shown in Fig. 2 with respect to the link
5. Upper end portions of the links 4 and 5 are rotatably
mounted oﬁ the respective seat holder 12. . Comparing Figs.
3 and 7 showing states for pro?iding different operating
modes respectively, it is understood that the distance
between lower ends of the links 4 and 5 is changeable. A
structure therefor is now described.

As shown in Figs. 4 and 5 and Figs. 8 and 9
respectively, portions cross-directionally extending along
the chair 1 for forming the lower ends of the links 4 and
5-engage with slideis 21 and 22, which are paired With
each other, respectively.' The sliders 21 and 22 are
provided with grooves 23 and 24 for'receiving the links 4

and 5 respectively. These sliders 21 and 22 are guided to
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altering the angle between said front leg (6) and said rear leg (7).
6. A chair according to claim1, wherein said neans for changing the
spaci ng apart of said bases of said links (4, 5) includes t wo
sliders (21, 22) operably guided towards and

be mdvable back and forth along the chair 1 within a
prescribed range, by guides 25 shown by pﬁe?dot chain
lines in Figs. 5 and 9. These guides 25 are provided on a
lower surface of the seat 16. The slider 22 is provided'
5 - with an operating part 26, which can engage with the
fingers of an operator. This operating part 26 is moved
‘back and forth to drive the slider 22 back and forth,
thereby symmetrically driving the other slider 21 back and
forth in association with thiS operation, as understood
10 from Figs. 4 and 5 and Figs. 8 and 9 in comparison. Such
an interlocking mechanism is now described.
Figs. 4 and 8 show a boss 27 which extends from the
lower surface of the seat 16. A pin 28 is mounted on the
boss 27, for rotatably supporting cross bars 29 and 30
15 which are arranged in an X shape respectively. Pins 31
and 32 are provided on respective end portions of the
cross bar 29,'to be received in siots 33 and 34 which are
provided in the sliders.zl and 22 respectively. On the
other hand, pins 35 and 36 are also provided on respective
20 end portions of the cross bar 30, to be received in slots
'37 and 38 which are provided in the sliders 22 and 21
respectively. When the slider 22 is ariven.back and forth
in response to the operation of the operating part 26,
. therefore, the other slider 21 is also driven back and

25 forth in a symmetrical manner throdgh the cross bars . 29
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‘aQay fromeach other, each slider being engaged with a respective base and
an interlocking mechanism (29, 30, 44, 45, 46) for symretrically driving
said two sliders (21, 22) wth each other.

‘and 30. Thus, the distance between the loﬁer ends of the
links 4 and 5 can be changéd about the pin 28.
The sliders 21 and 22 are preferably stably kept in.
end positions of the operations thereof. Therefore, plate
5 springs 39 are mounted on the slider 21, while engaging
walls 40 are formed to extend from the lower surface of
the seat 16. Figs. 6 and iO show the relation between
each spring 39 and each engaging wall 40 in an enlarged
manner. The plate spring 39 is provided with a bulge
10 portion 41, while the engaging wall 40 is provided with
two engaging cavities 42 and 43. 1In the state shown in
Figs. 3 to 6, the bulge portion 41 of each plate spring 39
engages with the engaging cavity 42 of each engaging wall
40, and is stably kept in this state. 1In the state shown
15 in Figs. ? to 10, on the other hand, the bulge portion 41
engages with the other engaging cavity 43, and is stably
kept in this state. When relatively strong force is
applied to the operating part 26 to drive the sliders 21
and 22, the bulge portidn 42 can readily disengage from
20 the engaglng cavity 42 or 43. |
Under the aforementloned structure, the state shown
in Figs. 3 to 6 is implemented as follows: Namely, this
state is implemented when the operating part 26 is pulied
back from the chair 1. Thus, the sliders 22 and 21 are

25 rearwardly and frontwardly moved respectively. The bulge
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* C. L M g - - 3- 7. A chair
according to claim 6, wherein said I nt erl ocki ng nechani sm (29, 30,
4%, 45, 46) incl udes cross bars (29, 30) rotatably supported with respect

portion 41 engages with the engaging.cavity 42, for stably
keeping this state. The distance between the lower ends
of the links 4 and 5 is maximized upon such operations of
the sliders 21 and 22 as hereinabove described, wheréby :
5 this distance is rendered longer than that between the
upper ends. Consequently, a swinging ﬁovement accompanied
by rocking is implemented as shown by solid and phantom
lines in Fig. 3. |
In order to attain the state shown in Figs..7 to 10,
10 on the other hand, the operating part 26 is pushed
frontﬁardly along the chair 1. Thus, the sliders 22 and
21 are frontwardly and rearwardly moved respectively. The
bulge portion 41 engages with the engaging cavity 43,
thereby stably keeping this state. The distance between
15 = the lower ends of the links 4 and 5 is minimizéd upon such
operations of thé.sliders 21 and 22 as hefeinabove
described, whereby this distance is rendered equal to thaf
between the upper ends for parallelizing the links 4 and
5. Consequently, the seat portion 3 swings while keeping
20  a horizontal state, as shown by solid and phantom lines in
Fig. 7.
Figs. 11 to 14 are adapted to illustrate another
embodiment of the present invention. Figs. 11, 12, 13 and
14 correspond to Figs. 4, 5, 8 and 9 respectively.

25 Referring to Figs. 11 to 14, élements corresponding to

-10-
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to said seat portion (3) and arranged in an X shape, said cross bars (29,
30) each having one end bei ng operably coupled to one said slider (21)
and the ot her end being operably coupled to the other said slider (22)
respectively. 8. A chair according to claim 7, wherein each

those shown in Figs. 4, 5, 8 and 9 are denoted by simil&r
reference numerals, to omit redundant description.
The embodiment shown in Figs. 11 to 14 is provided
with rotors 44 and coupling bars 45 and 46 in order to
5 interlock sliders 21 and 22 with each other, énd comprises
'no elements corresponding to the aforementioned cross bars
29 and 30 and the operéting part.26. The rotors 44, which
are arranged on both sides of a chair 1 respectively,-are
coupled with each other by a synchronous bar 47, and held
10 by this sYnchronous bar 47 to be rotatable with respect to
a seat portion 3. The rotors 44 are provided with ribs 48
for facilitating rotations thereof.
First ends of the coupling bars 45 and 46 are coupled
with the rotors 44 in points which are opposite to
15 diametral directions of the rotors 44 through pins 49 and
50 respectively. On the other hand, second ends of the
coupling bars 45 and 46 are rotatably coupled to sliders
21 and 22 through pins 51 and 52 respectively.
When the pins 51, 49, 50 and 52 are aligned with each
20 other as shown in Figs. 11 and 12, therefore, the sliders
21 and 22 most separate from each other to maximize the
distance between lower'ends of links 4 and 5.
Consequently, a state which is substanfially similar to
that shown in Fig. 3 is implemeﬂted so that the seat

25 portion 3 swings with a rocking movement.

-11-
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oper abl e coupling between said crossbars (29, 30) and sliders (21, 22)
.conprises a pin (31, 32, 35, 36) on an end portion of one of said
‘c¥ossbars engaged in a slot (33, 34, 37, 38) in one of said sliders.

9. A chair according to claim7 or 8, wherein one of said sliders (22)
I's provided with an operating part (26) which is engageable with an
operator's hand. _ :

When the rotors 44 are rotated by 90° from the state
shown in Figs. ;1 and 12 as shown in Figs. 13 and 14, on
thé other hand, thé slider§ 21 and 22 are moved by the
coupling bars 45 and 46 to approach to each other. Thus}

5 ‘the distance between lower ends of the links 4 and 5 is
minimized so that this distance is equal to that between
the uppér ends, thereby parallelizing the links 4 and 5
with each other. Consequently, a state which is.
sﬁbstantially identical to that shown in Fig. 7 is

10 | attained so that the seat portion 3 swings while keeping
its horizontal state.

While the present invention has been described with
reference to the embodiments shown in the drawings, some
modifications are also available with the scope of the

15 present invention.

While the parallelism between the links 4 and 5 can
be adjusted in two stage in each of the aforementioned
embodiments, the same may be adjusted in three or more
stages, or rendered continuously adjustable in a stepless

20  manner, for examéle.

While the distance between the lower ends of the
links 4 and 5 is changed in each of the aforementioned
embodiments for changing the parallelism between theltwo-

links 4 and 5, the distance between the upper ends or both

25 of the distances between the upper and lower ends may
-12-
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10. A chair according to claim®6, wherein said I nterl ocki ng mechani sm

(29, 30, 44, 45, 46) includes a rotor (44) rotatably nounted with respect

te said seat portion (3), and a respective coupling bar (45, 46)

operably coupling each of said sliders (21, 22) wth said rotor, said
coupling bars belng connected to

alternatively be changed.

Further, the parallelism between the two links 4 and
5 may be changed by a structure other than those shown in
Figs. 1 to 10 and Figs. 11 to 14. -

5 In addition, the links are not restricted to the form
of the U-shaped rods provided for the aforementioned links
4 and 5, but may be in another form so far as the same can
suspend the seat portion with respect to the base portion
in a swingable_mannér.

10 The chair is preferably pfovided with a mechanism for
selectively inhibiting a swinging movement of the seat
portion, although sﬁch a mechanism is not_particularly
described in relation to the.aforementioned embodiments.

While each of the aforementioned chairs 1 is prepared
15 for an infant, the present invention is not restricted to
such a chair for an infant but to a chair for an adult,
- for example.
While the seat portion 3 is swingable back and forth
‘'with respect to the base portion 2 in each of the

20 aforementioned embodiments, the present invention is also

advantageously applicable to a séat portion which is

 swingable from side to side.
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said rotor at dianetrically opposite |ocations thereon. -4-
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WHAT IS CLAIMED IS:

1. A chair comprising:

a base portion (2) having a leg portion (6, 7);

a seat portion (3);

two swingable links (4, 5) for suspending said seat

5 portion (3)-froﬁ said base portioﬁ (2) for rendering said

seat portion (3) swingable with respect to said base
portion (2); and

means (21, 22) for changing the parallélism between

said two links (4, 5).

2. A chair in accordanée with claim 1, wherein said
base portion (2) has a wheel (9, 10) being rollable on a

floor face (11).

3. A chair iniaccordance with claim 1, wherein said
1eg portion comprises a front leg (6) and a rear leg (7)
crossing with each other and being rotatably coupled with.
each other at a crosspoint (7), the height of said seat
5 portion (3) being rendered variable with the angle between

said front leg (6) and said rear leg (7).

4. A chair in accordance with claim 1, wherein said

parallelism change means comprises means (21, 22) for

—_—_—
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11. A chair according to claim11l, wherein said rotor (44) is provided
with arib (48) for enabling an operator to readily rotate the sane.

12. A chair to any one of clains 6 to 11, further conprising
el asti c engagi ng neans for stably maintaining said sliders in end
posi tions of Hlillll ] lllll lll!l I I"I

changing the distance between lower ends of said twe links

(4: 35).

5. A chair in accordance with claim 4, wherein said
parallelism change méans comprises two sliders (21; 22)
being guided to engage with said lower ends of said two
links (4, 5) and to be operable in directions for

5 . approaching to/separating from each other.

6. A chair in accordance with claim 5, wherein said
parallelism change means comprises an interlocking
mechanism (29, 30; 44, 45, 46) for syﬁmetrically driving

said two sliders (21, 22) with each other.

7. A chair in accordance with claim 6, wherein said
interlocking mechanism compfises crosé bars (29, 30) being
rotatably supported with respect to said seat portion (3)
respectively and arranged in an X shape, said cross bars

5 (29, 30) having first ends being operably coupled to one
said slider (21) and second ends being operably coupled to.

another said slider (22) respectiveiy.

8. A chair in accordance with claim 7, wherein one
said slider (22) is provided with an operating part (26)

being engageable with an operator’s hand.
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~operations thereof. 13. A chair according to claim 12, wherein said
el astic engagi ng neans includes a conbination of a plate spring (39) and

am engagi ng W@LL.L—_l_iLE__£i£§LJCaIIy ehgag,ng wth the same.
| R O A \l\\ |

9. A chair in accordance with claim 6, wherein said
' interlockihg mechanism comprises a rotor (44) being
rotatably mounted with respect to said seat portion (3),
and a coupling bar (45, 46) for operably coupling each .
5 _ point beinc opposite to a diametral direction of said

rotor (4) and each of said sliders (21, 22).

10. A chair in accordance with claim 9, wherein said
rotor (44) is provided with a rib (48) for enabling an

-operator to readily rotate the same.

11. A chair in accordance with claim 5, further
v comprising elastic engaging Weans (39, 40) for stably
maintaining'said sliders (21, 22) in end positions of

operations thereof.

12. A chair in accordance with claim 11, wherein
said elastic engaging means includes a combination of a
plate spring (39) and an engaging wall (40) for

elastically engaging with the same.

13. A chair in accordance with claim 1, wherein a
movement of said seat portion (3) is selected in a

direction for swinging back and forth with respect to said

base portion (2).
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5 illustratin g 39 and the engaging wall- 40 in the
e S 10 SO -5 2 e
eorrespo : .
14. A chair having a.seat portion (3) mounted for
'swinging movement relative to a base portion (2) by a
swing means (4,5)  which is adjustable to a first
condiiion in which the seat portion is maintained
5 substantially parallel to in one plane during swinging
movement and a second condition in which the seat

portion rocks during swinging movement.

- 17 -
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Firg. 4, for illustrating another enbodi ment of the present invention;

Fig. 12 is a plan view corresponding to Fig. 5 for illustrating the
enbodi ment shown in Fig. 11; Fig. 13 is a side elevational view
coarespondlng to Fig. 8 for illustrating the enbodi nent shown in Fig. 11;
an ' ﬁ

ABSTRACT OF THE DISCLOSURE
In a chair comprising a seat portion (3) which is
suspended through two swingable links (4, 5) to be |
swingable with respect to a base portion (2)-comprising a
5 leg portion (6, 7) and a seai holder (12), the distance
bétweén lower ends of the two links (4, 5) is renderxed
changeable so that the parallelism between the two links
(4, 5) can be changed thereby varying a swinging mode of
the seat portion (3). Thus, lower ends of the two links
10 (4, 5) are brought into engagement with two sliders (21,
22) which are guided to be operable in directions for |

. approaching to/separating from each other respectively.

' 
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Fig. 14 is a plan view corresponding to Fig. 9, for illustrating the
enbodi nent shown in Fig. 11. DESCRI PTION OF THE PREFERRED EMBODI MENTS
Fi'\gs. 1 to 10 are adapted to illustrate a chair 1 according to an
enbodi nent of the present invention. Fig. 1 is a side elevational view
show ng the appearance of the chair 1, and Fig. 2 is an enlarged view
showi ng an essential part of the chair 1 as viewed along arrow Il in
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Fig. 1 in a partially fragnented manner. Figs. 3 to 6 show the chair 1 in
a state inplenenting a first swnging node, while Figs. 7 to 10 show the
chair 1 in a state inplenmenting a second sw ngi ng node. Referring to
Fig. 1, the chair 1 generally conprises a base portion 2 and a seat
portion 3. The seat portion 3 is sw ngably suspended with respect to the
base portion 2 : '

s
Il

t 1

/ ] —
LT
o
N ¥
O] o— i
TH
o o
\ —/

' This Sheet Has Been RTlaced

~ [HMWRRTA




through two swingabl e
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The base.portion 2 conprises front legs 6 and rear legs 7 formng a |leg
portion. The front and rear legs 6 and 7 cross each other and are coupl ed
wirt h each other by a pivot portion 8 at the crosspoint. Front wheels 9 and
rear wheels 10 are rotatably nounted on | ower end portions of the front

and rear legs 6 and 7 respectively, so that it is possible to nove the
overall chair 1 through the front and rear wheels 9 and 10 rolling on a
floor face 11. -

FIG.4
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rotation.

mechani sm ( not

a brake

selectively inhibiting their

Seat hol ders 12 are nounted on respective upper end portions of the front

and rear wheels 6 and 7.

éand 7 are

for exanpl e,

provi ded for

In relation to the front wheels 9,

shown) may be further

| egs 6

the front and rear

concrete . terns,

In nore
rotatably mounted on the seat holders 12 through pivot

FIGS
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portions 13 and 14 respectively. The pivot portions 14 are positioned on
novabl e portions 15 which are provided in the respective seat holders 12.
The position of the novable portions 15 can be controlled back and forth
along the chair 1, whereby the angle between the front and rear legs 6
and 7 can be changed for adjusting the height of the seat portion 3 as the
. result. A nechanismfor changing the position of the novable portions 15
is not : - :

«—— 40

43

FIG.6
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dlrectly rel ated to the subject matter of the present
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I nvention, and hence detailed description thereof is omtted. On the
ot her hand, the seat portion 3 conprises a seat 16, a backrest 17, side
wal Il's 18 uprightly provided on both sides of the seat 16, a footrest 19,
and a table 20. The backrest 17 is preferably reclinable. Further, the
table 20 is detachable. As clearly showmn in Fig. 2, each side wall 18 has
-an inverted U shaped section, so :

FIG.8
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as clearly shown in

12. Conparing Figs.

=)

r ods,

aced

o wod

AN

32

FIG.9

===

\
34 |
M

This Sheet Has Been Repl

{

25

38 36

12 is partially | ocated in the side wall

Both of the links 4 and 5 are forned by U shaped

-

t hat the seat hol der
Fi.g. 2 with respect to the link 5. Upper end portions of the links 4 and 5

are rotatably - nmounted on the respective seat hol der
and 7 showi ng states for providing different operating




nodes respectively, it is understood that the distance between |ower ends
of the links 4 and 5 is changeable. A structure therefor is now described.
As shown in Figs. 4 and 5 and Figs. 8 and 9 respectively, portions
cross-directionally extending along the chair 1 for form ng the | ower ends
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provided with grooves 23 and 24 for receiving the links 4 and 5
respectively. These sliders 21 and 22 are QUIded to
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be novabl e back and forth along the chair 1 within a prescribed range, by
gui des 25 shown by one-dot chain I|ines in Figs. 5 and 9. These guides 25
ane provided on a |ower surface of the seat 16. The slider 22 is provided
with an operating part 26, which can engage with the fingers of an
operator. This operating part 26 is noved back and forth to drive the
'slider 22 back and forth,
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thereby symetrically driving the other slider 21 back and forth in
association with this operation, as understood fromFigs. 4 and 5 and
Fisgs. 8 and.9 in conparison. Such an interlocking nmechanismis now

descri bed. Figs. 4 and 8 show a boss 27 which extends fromthe ‘| ower
surface of the seat 16. A pin 28 is nmounted on the boss 27, for rotatably
“supporting cross bars 29 and 30 '
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which are arranged in an X shape respectively. Pins 31 and 32 are provided
on respective end portions of the - cross bar 29, to be received in slots 33
and 34 which are provided in the sliders 21 and 22 respectively. On the

ot her hand, pins 35 and 36 are al so provided on respective end portions of
the cross bar 30, to be received in slots 37 and 38 which are provided in

the sliders 22 and 21 respectively. Wen the slider 22 is driven back and
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The present invention relates to a chair, and more

particularly, it relates to a chair comprising a swingable

seat portion.

Description of the Background Art

For example, Japanese Utility Model Publication No.

2-35251 (1990) describes a chair, which is suitable for

seating an infant, provided with a seat portion which is

sWingable with respect to a base portion having a leg

portion. Briefly stated, the seat portion of this chair

is suspended with respect to the base through two

swingable links. The two links are arranged in parallel

with each other, whereby the seat portion swings while

keeping its horizontal state.

On the other hand, Japanese Utility Model Publication

No. 5-6847 (1993) also described a chair for an infant

comprising a seat portion which is suspended with respect

to a base portion through two swingable links in a

swingable manner. In this chair,

the two links are not

parallel to each other but the distance between lower ends

thereof are made longer than that between upper ends.

Upon swinging, therefore, the seat portion rocks the




and -30. Thus, the distance between the | ower gres—of— & s{4 and 5 can
be changed about the pin- 28. The sliderg ﬂfpaﬁaﬁgéfé$gﬂgreferably
stably kept in end positions of the operations ereof. Theréfare, .plate

springs 39 are nounted on the slider 21, whil¢g gnggg DaN 1997
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pmmate

infant for alternafely vertically moving its head and feet
without keeping its horizontal state.

When the seat portions swing in the aforementioned
manners, the two types of typical movements have
advantages of their own. The swinging movement of the
former seat portion keeping its horizontal state is
suitable for putting an infant to sleep immediately after
suckling it, for example, since this movement is rather
unstimulative. On the other hand, the swinging movement
of the létter seat portion récking the infant is similar
to and hence substitutable for the movement of a mother
rocking her baby to sleep in her arms.

Thus, it is preferable to vary the mode of a swinging
movement for an infant Qith the situation.

SUMMARY OF THE INVENTION

Accoidingly, an object of the present invention is to
provide a chair which can vary its swinging mode at need.

The present invention is directed to a chair
comprising'a base portion having a leg portion, and a seat
portion which is suspended with respect to the base
portion through two swingable links in a swingable manner,
and in order to solve the aforementioned technical
problem, the parallelism between the two links is rendered
changeable.

According to the present invention, it is possible to



wal I’s 40 are forned to extend fromthe | ower surface of the seat 16. Figs.

6. and 10 show the rel ation between each spri ' Nolagi ng wal

40 in an enlarged nanner. The plate spring 3 RE%ﬁﬁEME“E t hj a bul ge

portion 41, while the engaging wall 40 is proyi ¢ WThH 1 enpagi ng

cavities 42 and 43. In the state shown in Fi(s! %0 bu ge portion
n a} nd" cawty_ﬁlz of each

41 of each plate spring 39 engages with the
engagi ng wal | T -3 -

parallelize the two links with each other or to make the

distance between lower ends of the two links longer than

that between upper ends thereof, for example, by changing
the parallelism between the two links.

According to the present invention,  therefore, it is
possible to selectively implement a swinging mode of the
seat portion keeping its horizontal state and another
swinging mode accompanied by a rocking movement in a
single chair. Thus, it is possible to provide proper
modes of swinging movements for an infant in response to
its situations.

It is to be noted that the aforementioned different
modes of swinging movements can be implemented in a single
chair. Thus, it is not necessary to prepare a plurality
of chairs in response to the situations, and the modes of
the swinging movements can be selected while seating the
infant on the chair with no requirement for moving it to
another chair.

The foregoing and other objects, features, aspects
and advantages of thé present invention will become more
apparent from the followihg detailed description of the
present invention when taken in conjunction with the
accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a side elevational view showing the



40, 'and is stably kept in this state. In the state shown in Figs. 7 to 10,
on the other hand, the bulge portion 41 engages with the other engagi ng
cavity 43, and is stably kept in this statef ™y st rong force
is applied to the operating part 26 to driv Bﬁ@-@ﬁM@@ SHEE hnd 22, the
bul ge portion 42 can readily disengage from j|thhe engaging cayi{y 42 or 43.
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appearance of a chair 1 according to an embodiment of the
present invention;

Fig. 2 is an enlarged view showing an essential part
of the chair 1 as viewed along arrow II in Fig. 1 in a
partially fragmented manner;

Fig. 3 is a partially fragmented side elevational
view illustrating a seat portion 3 in a state capable of
providing a first swinging mode which is implemented in
the chair 1 shown in Figqg. l}

Fig. 4 is a side elevational view illustrating links
4 and 5 in the state shown in Fig. 3;

Fig. 5 is a plan view illustrating sliders 21 and 22
in the state shown in Fig. 4;

Fig. 6 is an enlarged side elevational view
illustrating a plate spring 39 and an engaging wall 40 in
the state shown in Fig. 4;

Fig. 7 is a partially fragmented side elevational
view illustrating the seat portion 3 in a state capable of
providing a second swinging mode which is implemented in
the chair 1 shown in Fig. 1;

Fig. 8 is a side elevational view illustrating the
links 4 and 5 in the state shown in Fig. 7;

Fig. 9 is a plan view illustrating the sliders 21 and
22 in the state shown in Fig. 8;

Fig. 10 is an enlarged side elevational view



_Unde“r the aforenentioned structure, the state shown in Figs. 3 to 6 is
I yipl enmented as follows: Nanely, this state is inplenmented when the

operating part 26 is pulled back fromthe chajf—i- j der's 22
and 21 are rearwardly and frontwardly noved r gsRERLACEMENT SHEET bul ge
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illustrating the.platelépring 39 and the engaglng wall 40
in the state shown in Fig. 8;

Fig. 11 is a side elevational view corresponding to
Fig. 4, for illustrating another embodiment of the present
invention;

Fig. 12 is a plan view corresponding to Fig. 5, for
illustrating the embodiment shoﬁn in Fig. 11;

Fig. 13 is a side elevational view corresponding to
Fig. 8, for illustrating the embodiment shown in Fig. 11;
and

Fig. 14 is a plan view corresponding to Fig. 9, for
illustrating the embodiment shown in Fig. 1ll.
DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figs. 1 to 10 are adapted to illustrate a chair 1
according to an embodiment of the present invention. Fig.
1 is a side elevational view showing the appearance of the
chair 1, and Fig. 2 is an enlarged view showing an
essential part of the chair 1 as viewed along.arrow II in
Fig. 1 in a partially fragmented manner. Figs. 3 to 6
show the chair 1 in a state implementing a first swingiﬁg
mode, while Figs. 7 to 10 show the chair 1 in a state
implementing a second swinging mode.

Referring to Fig. 1, the chair 1 generally comprises
a base portion 2 and a seat portion 3. The seat portion 3

is swingably suspenééd with respect to the base portion 2



-10-° portion 41 engages with the engaging cavity 42, for stably keeping
this state. The di stance between the | ower ends—of-thetipls—4 and 5 is
maxi m zed upon such operations of the sliderk REPLAGEMENT SHERETr|ei nabove
descri bed, whereby ,
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through two swingable links 4 and 5.

| The base portion 2 comprises front legs 6 and rear
legs 7 forming a leg portion. The front and rear legs 6
and 7 cross each other and are coupled with each other by
a pivot portion 8 at the crosspoint. Front wheels 9 and
rear wheels 10 are rotatably mounted on lower end portions
of the front and rear legs 6 and 7 respectively, so that
it is possible to move the overall chair 1 through the
front and rear wheels 9 and 10 rolling on a floor face 11.
In relation to the front wheels 9, for example, a brake
mechanism (not shown) may be further provided for
selectively inhibiting their rotation.

Seat holders 12 are mounted on respective upper end
portions of the front and rear wheels 6 and 7. In more
concrete terms, the front and rear legs 6 and 7 are
rotatably mounted on the seat holders 12 through pivot
portions 13 and 14 respectively. The pivot portions 14
are positioned on movable portions 15 which are provided
in the respective seat holders 12. The position of the
movable portions 15 can be controlled back and forth along
the chair 1, whereby the angle between the front and rear
legs 6 and 7 can be changed for adjusting the height of
the seat portion 3 as the result.. A mechanism for.
changing the position of the movable portions 15 is not

directly related to the subject matter of the present



this dlstance is rendered | onger than that between the upper ends.

Consequently, a sw nging novenent acconpanied X enent ed as
shown by solid and phantom lines in Fig. 3. R ARTBE e RHERT ak tai n the
state shown in Figs. 7 to 10, on the other hapdf fhe operatlﬁb art 26 is

pushed frontwardly along the chair 1. Thus, the sI3| glgjrA% %ﬁnansd
-7 - , j

invention, and hence detailed description thereof is
omitted.

On the other hand, the seat portion 3 comprises a
seat 16, a backrest 17, side walls 18 uprightly providgd
on both sides of the seat 16, a footrest 19, and a table
20. The backrest 17 is preferably reclinable. Further,
the table 20 is detachable. As clearly shown in Fig. 2,
éach side wall 18 has an inverted U-shaped section, so
that the seat holder 12 is partially located in the side
wall 18.

Both of the links 4 and 5 are formed by U-shaped
rods, as clearly shown in Fig. 2 with respect to the link
5. Upper end portions of the links 4 and 5 are rotatably
mounted on the respective seat holder 12. Comparing Figs.
3 and 7 showing states for providing different operating
modes respectively, it is understood that the distance
between lower ends of the links 4 and 5 is changeable. A
structure therefor is now described.

As shown in Figs. 4 and 5 and Figs. 8 and 9
respectively, portions cross-directionally extending along
the chair 1 for forming the lower ends of the links 4 and
5 engage with sliders 21 and 22, which are paired with
each other, respectively. The sliders 21 and 22 are
provided with grooves 23 and 24 for receiﬁing the links 4

and 5 respectively. These sliders 21 and 22" are guided to

1



21 are frontwardly and rearwardly noved respectively. The bulge portion 41

engages with the engaging cavity 43, thereby ﬁrabLT—keﬁgrﬁg—%h+ﬂ st-at e.

The di stance between the |ower ends of the |inkREZLAGEMENT SHtAThijmi zed upon

such operations of the sliders 21 and 22 as her grnabove descrlhed

whereby thi's distance is rendered equal to that be3 BN ugpdr ends for
por

parallelizing the links 4 and 5. Cbnsequently he™se qn {3 sw ngs
whi | e keepi ng 8 -

—+

be movable back and forth along the chair 1 within a
prescribed range, by guides 25 shown by one-dot chain
lines in Figs. 5 and 9. These guides 25 are provided Qn'a
lower surface of the seat '16. The slider 22 is provided
with an operating part 26, which can engége with the
fingers of an operator. This operating part 26 is moved
back and forth to drive the slider 22 back and forth,
thereby symmetrically driving the other slider 21 back -and
forth in association with this operation, as understood
from Figs. 4 and 5 and Figs. 8 and 9 in comparison. Such
an interlocking mechanism is now described.

Figs. 4 and 8 show a boss 27 which extends from the
lower surface of the seat 16. A pin 28 is mounted on the
boss 27, for rotatably supporting cross bars 29 and 30
which are arranged in an X shape respecti&ely. Pins 31
‘and 32 are provided on respective end portions of the
cross bar 29, to be received in slots 33 and 34 which are
provided in the sliders 21 and 22 respectively. On thé
other hand, pins 35 and 36 aré also provided on respective
end portions of the cross bar 30, to be received in slots
37 and 38 which are provided in the sliders 22 and 21
respectively. When the slider 22 is driven back and forth
in response to the operation of the operating part 26,
therefore, the other slider 21 is also driven back and

forth in a symmetrical manner through the cross bars 29



a horizontal state, as shown by solid and phantomlines in Fig. 7.

Figs. 11 to 14 are adapted to illustrate anot hep ' ~tlhe present
i nvention. Figs. 11, 12, 13 and 14 correspond cﬁﬁﬂLﬁ Mg ONERH and 9
respectively. Referring to Figs. 11 to 14, el epepts corresponding to
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and 30. Thus, the distance between the lower ends of the
links 4 and 5 can be changed about the pin 28.

The sliders 21 and 22 are preferably stably kept in
end positions of the operations thereof. Therefore, plate
springs 39 are mounted on the slider 21, while engaging
walls 40 are formed to extend from the lower surface of
the seat 16. Figs. 6 and 10 show the relation between
each spring 39 and each engaging wall 40 in an enlarged
manner. The plate spring 39 is provided with a bulge
portion 41, while the engaging wall 40 is provided with
two engaging cavities 42 and 43. In the state shown in
Figs. 3 to 6, the bulge portion 41 of each plate sprind 39
engages with the engaging cavity 42 of each engaging wall
40, and is stably kept in this state. In the state shown
in Figs. 7 to 10, on the other hand, the bulge portion 41
engages with the other engaging cavity 43, and is stably
kept in this state. When relatively strong force is
applied to the operating part 26 to drive the sliders 21
and 22, the bulge portion 42 can readily disengage from
the engaging cavity 42 oxr 43.

Under the aforementioned structure, the state shown
in Figs. 3 to 6 is implemented as. follows: Namely; this
state is implemented when the operating part 26 is pulled
back from the chair 1. Thus, the sliders 22 and 21 are

rearwardly and frontwardly moved respectively. The bulge



- 11 - those shown in Figs. 4, 5 8 and 9 are denoted by simlar
reference nunerals, to omt redundant descripti pfs —
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portion 41 engages with the engaging cavity 42, for stably
keeping this state. The distance between the lower ends
of the links 4 and 5 is maximized upon such operations of
the sliders 21 and 22 as hereinabove described, whereby
this distance is rendered longer than that between the
upper ends. Cbnsequently, a swinging movement accompanied
by rocking is implemented as shown by solid and phantom
lines in Fig. 3.

In order to attain the state shown in Figs. 7 to 10,
on the other hand, the operating part 26 is pushed
frontﬁardly along the chaif'l. Thus, the sliders 22 and
21 are frontwardly and rearwardly moved respectively. Tﬁe
bulge portion 41 engages with the engaging cavity 43,
thereby stably keeping this state. The distance between
the lower ends of the links 4 and 5 is minimized upon such
operations of the sliders 21 and 22 as hereinabove
described, whereby this distance is rendered equal to that
between the upper ends for parallelizipg.the links 4 and
5. Consequently, the seat portion 3 swings while keeping
a horizontal state, as shown by solid and phantom lines in
Fig. 7.

Figs. 11 to 14 are adapted to illustrate another
embodiment of.the present invention. Figs. 11, 12, 13 and
14 correspond to Figs. 4, 5, 8 and 9 respectively.

Referring to Figs. 11 to 14, elements corresponding to



The éenbodi ment shown in Figs. 11 to 14 is provided wth rotors 44 and
coupling bars 45 and 46 in order to interlock Wi th each
other, and conprises no elenents correspondin BEPhNBEMEMBd%Wfﬁt oned cross
bars 29 and 30 and the operating part 26. Thegr¢tors zaZ,~whrch | are
arranged on both sides of a chair 1 respective-y @9 W th each

ot her by a synchronous bar 47, and held by th{s HV@ﬁ ge 47 to be
rotatable with respect to - 11 -

those shown in Figs. 4, 5, 8 and 9 are denoted by similar
reference numerals, to omit redundant description.

The embodiment shown in Figs. 11 to 14 is provided
with rotors 44 and coupling bars 45 and 46 in oxder to
interlock sliders 21 and 22 with each other, and comprises
no elements corresponding to the aforementioned cross bars
29 and 30 and the operating part 26. The rotors 44, which
are arranged on both sides of a chair 1 respectively, are
coupled with each other by a synchronous bar 47, and held
by this synchronous bar 47 to be rotatable with respect to
a seat portion 3. The rotors 44 are provided with ribs 48
for facilitating rotations thereof.

First ends of the coupling bars 45 and 46 afe coupled
with the rotors 44 in-points which are opposite to
diametral directions of the rotors 44 through pins 49 and
50 respectively. On the other hand, second ends of the
coupling bars 45 and 46 are rotatably coupled té sliders
.21 and 22 through pins 51 and 52 respectively.

When the pins 51, 49, 50 and 52 are aligned with each
other as shown in Figs. 11 and 12, therefore, the sliders
21 and 22 most separate from each other to maximize the-
distance between lower ends of links 4 and 5.
Consequently, a state which is substantially similar to
that shown in Fig. 3 is implemented so that the seat

portion 3 swings with a rocking movement.



a seat portion 3. The rotors 44 are provided with ribs 48 for facilitating

rotations thereof. First ends of the coupl iRFPLACEMENTSSHERT 46 are

coupled wth the rotors 44 in points which arg ' ' haret ra

directions of the rotors 44 through pins 49 an 50_respectiyellyd On the
RETB5Y ot

coupled to sliders

second ends of the coupling bars 45 ana‘h atfabl y
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When the rotors 44 are rotated by 90° from the state
shown in Figs. 11 and 12 as shown in Figs. 13 and 14, on
the other hand, the sliders 21 and 22 are moved by the
coupling bars 45 and 46 to approach to each other. Thus,
the distance between lower ends of the links 4 and 5 is
minimized so that this distance is equal to that between
thé upper ends, thereby parallelizing the links 4 and 5
with each other. Consequently, a. state which is
substantially identical to that shown in Fig. 7 is
attained so that the seat portion 3 swings while keeping
its horizontal state.

While the present invention has been described with
reference to the embodiments shown in the drawings, some
modifications are also available with the scope of the
present invention.

" While the parallelism between the links 4 and 5 can
be adjusted in two stage in each of the aforementioned
embodiments, the same may be adjusted in three or more
stages, or rendered continuously adjustable in a stepless
manner, for examﬁle.
| While the distance between the lower ends of the
links 4 and 5 is changed in each of the aforementioned
embodiments for changing the parallelism between the two
links 4 and 5, the distance between the upper ends or both

of the distances between the upper and lower ends may



21 and 22 thr

ough pins 51 and 52 respectively. When the pins 51, 49,

50 and 52 are aligned with each other as shown in Figs. 11 and 12,

therefore, the sliders 21 and 22 nost separate rﬁgﬁﬁﬁgg% tﬁﬁﬁﬁf maxi m ze

the distance between | ower ends of |inks 4 and

state

which is substantially simlar to that shown in{Fjg. 3 is inplepepted so

t hat the seat

portion 3 swings with a rggking v et .JAN 1997

alternatively be changed.

Further, the parallelism between the two links 4 and
5 may be changed by a structure other than those shown in
Figs. 1 to 10 and Figs. 11 to 14.

In addition, the links are not restricted to the form
of the U-shaped rods provided for the aforementioned links
4 and 5, but may be in another form so far as the same can
suspend the seat portion_with'respect to the base portion
in a swingable manner.

The chair is preferably provided with a mechanism for
selectively inhibiting a swinging movement of the seat
portion, although such a mechanism is not particularly
described in relation to the. aforementioned embodiments.

While each of the aforementioned chairs 1 is prepared
for an infant, the present invention is not restricted'to
such a chair for an infant but to a chair for an adult,
for example.

While the seat portion 3 is swingable back and foxth
with respect to the base portion 2 in each of the
afdrementioned embodiments, the present invention is also
advantageously applicable to a seat portion which is

swingable from side to side.



When the rotors 44 are rotated by 90 fromthe state
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WHAT IS CLAIMED IS:

1. A chair comprising:

a base portion (2) having a leg portion (6, 7);

a seat portion (3);

two swingable links (4, 5) for suspending said seat
portion (3) from said base portion (2) for rendering said
seat portion (3) swingable with respéct to said base
portion (2); and

means (21, 22) for changing the parallelism between

said two links (4, 5).

2. A chair in accordande with claim 1, wherein said
base portion (2) has a wheel (9, 10) being rollable on a

. floor face (11).

3. A chair in accordance with claim 1, wherein said
leg portion comprises a front leg (6) and a rear leg (7)
crossing with each other and being rotatably coupled with
each other at a crosspoint (7), the height of said seat
portion (3) being rendered variable with the angle between

said front leg (6) and said rear leg (7).

4. A chair in accordance with claim 1, wherein said

parallelism change means comprises means (21, 22) for

Sheet Has Been Replaced
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shown in Figs. 11 and 12 as shown in Figs. 13 and l4 —och—the=-et-Refr hand,

the sliders 21 and 22 are noved by the coupling J%[E’PLABEMENT S8BEED jappr oach

to eaph_othe&. Thui. tﬂe d;sLance betmeen :omer engs—of—the TThKs and 5
" Cher y\lﬂﬂlﬁﬂlﬂalilﬁﬂllﬁi “'lEteaI‘.Cﬁk'ssfgﬁS 5 wi | emﬁwe quer

Cbnsequently

changing the distance between lower ends of said two links

(41 '5)'

5. A chair in accordance with claim 4, wherein said
parallelism change means éomprises two sliders (21, 22)
being guided to engage with said lower ends of said two
links (4, 5) and to be operable in directions for

approaching to/separating from each other.

6. A chair in accordance with claim 5, wherein said
parallelism change means comprises an interlocking
mechanism (29, 30; 44, 45, 46) for symmetrically driving

said two sliders (21, 22) with each other.

7. A chair in accordance with claim 6, wherein said
interlocking mechanism comprises cross bars (29, 30) being
rotatably supported with respect to said seaﬁ portion (3)
respectively and arranged in an X shape, said cross bars
(29, 30) having first ends being operably coupled to one
said slider (21) and second ends being operably coupled to.

another said slider (22) respectiveiy.

8. A chair in accordance with claim 7, wherein one
said slider (22) is provided with an operating part (26)

being engageable with an operator’s hand.

Sheet Has Been Reflaced
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substantially identical to that shown in Fig. 7-is attained so that the

seat portion 3 swings while keeping its horizontal state.
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9. A chair in accordance with claim 6, wherein said
interlocking mechanism comprises a rotor (44) being
rotatably mounted with respect to said seat portion (3),
and a coupling bar (45, 46) for operably coupling each
point being opposite to a diametral direction of said

rotor (4) and each of said sliders (21, 22).

10. A chair in accordance with claim 9, wherein said
rotor (44) is provided with a rib (48) for enabling an

operator to readily rotate the same.

11. A chair in accordance with claim 5, further
comprising elastic engaging Weans (39, 40) for stably
maintaining said sliders (21, 22) in end positions of

operations thereof.

12. A chair in accordance with claim 11, wherein
said elastic engaging means includes a combination of a
plate spring (39) and an engaging wall (40) for

elastically engaging with the same.

13. A chair in accordance with claim 1, wherein a
movement of said seat portion (3) is selected in a
direction for swinging back and forth with respect to said

base portion (2).
_ —
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be adjusted in two st age in each of the aforenentioned enbodinents, the

same may be-—adjusted-in three or nore stages, WEP[@E@@N?C' Jnuousl y

adjustable in a stepless nmanner, for exanple. I st ance
bet ween t he Lumwm;mu]m"sl“i links 4 and 5 ils changed in ea¢h|of the
af or enent i onedilke WBokAiretR sllllor changing the paral&élJMthe the two
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14. A chair having a seat portioﬁ (3) mounted for
swinging movement relative to a base portion (2) by a
swing means (4,5) which is adjustable to a first
condition 1in which the seat portion is maintained
substantially parallel to in one plane during swinging
movement and a second condition in which the seat

portion rocks during swinging movement.

' ThlS Sheet Has Been Re
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links 4 and 5, the distance between the upper ends or both of the
di.st ances between the upper and | ower ends may
-13-
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ABSTRACT OF THE DISCLOSURE

In a chair comprising a seat portion (3) which is
suspended through two swingable links (4, 5) to be
swingable with respect to a base portion (2) comprising a
leg portion (6, 7) and a seat holder (12), the distance
between lower ends of the two links (4, 5) is rendered
changeable so that the paiallelism between the two links
(4, 5) can be changed thereby varying a swinging mode of
the seat portion (3). Thus, lower ends of the two links
(4, 5) are brought into engagement with two sliders (21,
22) which are guided to be operable in directions for

approaching to/separating from each other respectively.

FIGURE 1.



al ternatively be changed. Further, the parallelismbetween the two
dinks 4 and 5 may be changed by a structure other than those shown in
Figs. 1 to 10 and Figs. 11 to 14. In additi Ahe links are not
restricted to the form of the U shaped rods proyv WLAGEMEWWEET
aforenentioned links 4 and 5, but may be in anothef—+e+mso—+ ag the

Sanhe cahn §
-1 - | 310aN 997




suépend the seat portion with respect to the base portion in a sw ngable
‘manner . The chair is preferably provided with a nmechanismfor

selectively inhibiting a swi nging novenent of t
such a mechanismis not particularly described

af orenenti oned enbodi nents. Wi | e each of]

i's prepared - -2 -

t
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he aforenenticnld_chairs 1
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for an infant, the present invention is not restricted to such a chair for
an infant but to a chair for an adult, for exanple. Wi |l e the seat
portion 3 is swi ngable back and forth wth respecjp-~to-the base portion 2
in each of the aforementioned enbodinents, the prpsRERLACAMERE | al so
advant ageously applicable to a seat portion which. ' Eﬂ si de
- 3 -

to side. .

FIG.3
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two swingable links (4, 5) for
(2) for

from said base portion

a base portion (2) having a leg portion (6,
rendering said seat portion (3) swingable with respect

and

(3)

seat portion

conpri si ng:
a seat portion (3);

A chair,

1
7)),
suspendi ng said

3 1 JAN 1997
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to said base portion (2) in a swinging direction, each link (4, 5) being
.substantially U shaped with a base whi ch is positioned under said seat
portion (3) and two arns which extend upwardly from sai d base on '
respective opposite sides of said seat portion, said bases of said
substantially U shaped links (4, 5) bei ng spaced apart in_the sw nging

direction of said seat portion (3); ~ REPLACEMENT SHEET
3 1 JAN 1997
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and said chair being provided with means for changing the spacing apart of

‘sai d bases for changing the degree of parallelismbetween the arns of said
of said seat portion

links (4, 5) uniformy on each of said opposite sides
(3). 2. A chair according to claim1l whereil éhc base—ef
. EELACEMENT SHEET
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each substantially U shaped link (4, 5) is attached to a respective slider
-(21, 22) which is novable in the sw nging direction.

- 8 - £
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FIG.8




sliders (21, 22) are

sai d

wherein
(23, 24) for receiving said |links (4, 5)

toclaim 2,

accordi ng

A chair
"provided with respective grooves

3.

- REPLACEMENT SHEET
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4. A chair according to any one of clains 1 to

3, wherein said base

FIG.10

-portion (2) includes a wheel (9, 10) rollable on a floor face (11).
A chair according to any one of clains 1 to 4, wherein said |eg portion
includes a front leg (6) and a rear leg (7)Jcr05§&55ﬂ§afgj§§3Pr and
coupled rotatably with each other at a crossin ﬁ@ e # :
- 10 - 3 1 JAN 997
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(3) having a variable height by altering the angle

said seat portion
i between said front leg (6) and said rear |leg(7). 6. A chair according
to claim1, wherein said nmeans for changing the sga heosaild
bases of said Ilinks (4, 5) includes HEPCACERENT SHEET®
| 1997
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two sliders (21, 22) operably guided towards and away from each other,

-each slider being engaged with a respective base and an interl ocking
mechani sm (29, 30, 44, 45, 46) for symretrically driving said twy_sliders
(21, 22) wth each other.

REPLACEMENT SHEET !
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- 16 - 7. A chair according to claim 6, wherein said
.interlocking nmechanism (29, 30, 44, 45, 46) incl udes

ENT GHEET
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cross bars (29, 30) rotatably supported with respect

"(3) and arranged in an X shape,

to said seat portion

said cross bars (29, 30) each having one

end bei ng operably coupled to one said slider (21) and the other_ nd
bei bl led to the oth idslid 2 ' r 8.
A Chait mccording to claim 7. wherein each | MEPCROCMENT SHEET
-4 - 31 JAN 1997
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operab’l-e—cnupu_n.g_heme.en_s;a.j_d_gmsﬁbars ( 2%_3(\) and Qliderg”(?’l, 22)
conprises aephd ’nSlﬁéETésbt 3$§30n' an_end{ porRERIAGHEMENE BIEELS d SG

| crossb)ars .engagedé‘?. 34, 37, 3B)0OiDescriptioni: pagedi..SIto daged ..o
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1. A chair, comprising:

a base portion (2) having a leg portion (6, 7);

a seat pcftion {3); and

two swingable links (4, 5) for suspending said
seat portion (3) from said base portion (2) for
rend_ering said seat portion (3) swingable with respect
to said base portion (2) in a swinging direction, each
link (4, 5) being substantially U-shaped with a base
which is positioned under said seat portibn (3) and
two arms which extend upwardly from said base on
respective opposite sides of said seat portiori, 'said
" bases of said substantially U-shaped 1links (4, 5)
being spaced apart in the swinging direction of said
seat port'ion (3);

and said chair being provided with means. for
'.changing the spacing apart of said bases"_ for changing
the degree of parallelism between th'e. arms of said

‘links (4, 5) uniformly on each of said opposite sides

of said seat portion (3).

2. A chair ‘according to claim 1 wherein the base of
each substantially. U-shaped link (4, 5) is attached to

a respective slider (21, 22) which is movable in the

swinging direction.
This Sheet Has Been Replaced




(26) mhlch I s engageable with an operator s hand. 10. A chai r ‘accordi ng
to clkaim'6, wherein said I nterl ocki ng nechanlsn1(29 30, 44, 45, 46)

includes -a rotor (44) rotatably nounted with
.port i on (3) —aﬁd—a—Fespeeu—v&_caupl ing bar (45, R )QCB\ﬂéNElSIHﬁE'Eo pling
th said rotor bei ng
comected'to NI "5 " T 2 e v
3. A chair according to claim 2, wherein said

sliders (21, 22) are provided with respective grooves

(23, 24) for receiving said links (4, S5).

4. A chair according to any one of claims 1 to 3,
wherein said base portion (2) includes a wheel (9, 10)

rollable on a floor face (11).

5. A chair according to any one of claims 1 to 4,
wherein said leg portion includes a front leg (6) and

a rear leg (7) crossing each other and coupled

rotatably with each other at a crossing point thereof,
said seat portion (3) having a variable -height by
altering the angle between said front leg (6) and said

rear leg (7).

6. A chair according to claim 1, wherein said means
for changing the spacing apért of said bases of said
links (4, 5) 1nc1udes ' |

two sliders (21, 22) operably guided towards and
away from each other, each slider being engaged with
a respective base and

an interlocking ﬁechanism (29, 30, 44, 45, 458)

for symmetrically driving said two sliders (21, 22)

with each other.
~ This Sheet Has Been Repl
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7. A chair according to claim &, wherein said
interlocking mechanism (29, 30, 44, 45, 46) includes
cross bars (29, 30) rotatably supported with respect
to said seat portion (3) and arranged in an X shape,
said cross bars (29, 30) each having one end being
-operébly coupled to one said slider (21) and the other
end being operably coupled to the other said slider

(22) respectively.

8. A chair according to claim 7, wherein each
operable coupling between said crossbars (29, 30) and
sliders (21, 22) comprises a pin (31, 32, 3s, 36) .on
an end portion of one of said crossbars engaged in a

slot (33, 34, 37, 38) in one of said sliders.

9. A chair according to claim 7 or 8, wherein one of

said sliders (22) is provided with an operating .part

(26) which is engageable with an operator’s hand.

10. A chair accofding to claim 6, wherein said
interlocking mechanism (29, 30, 44, 45, 46) includes
a rotor (44) rotatably mounted with respect to said
seat portion (3), and a respective coupling bar (45,
46) operably coupling each of said sliders (21, 22)
with said rotor, said coupling bars being connected to

said rotor at diametrically opposite locations
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is provi ded vmth n""?)i r for enabling an opera’ltgirnioesr?gdlllly rotate
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to claim11l, wherein said rot or
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thereon.

11. A chair according to claim 11, wherein said rotor

(44) is provided with a rib (48) for enabling an

operator to readily rotate the same.

12. A chair according to any one of claims 6 to 11,
further comprising elastic engaging means (39, 40) for
stably ma:.ntalnlng said sliders in end positions of

operations thereof

13. A chair according to claim 12, wherein said
elastic engaging means includes a combination of a
plate spring (39) and an engaging wall (40) for

elastically engaging with the same.

lS
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+ gi-ag means (39, 40) for stabl y mai nt ai ni ng
sai d sliders in ¢gndEPLACEMENTSSHBEET {oper ati ons t hpr eoREPLACEMENT SRS | SG
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CLAIMS:

wn

1. A chair, comprising:

a base portion (2) having a leg pgortion (§, 7);

a seat porticn (3); and

two swingable links (4, 5) for suspending said
seat portion (3) from said base portion (2) for
rendering said seat portion (3) swingable with respect

to said bass pertion (2) in a swinging direction, each

link (4, 5) keing substantially U-shaged wiill a Dasas
which 1is zsositioned undsr said s=zat perticn (3) and

bases of said substantially U-shaped 1links (4, 3)
being spaced apart in the swinging direction of said
seat porfion (3);

and said cha.ir being provided with means. for
‘changing the spacing apart of said bases for changing
the degree of parallelism between the arms of said
"links (4, 5) uniformly on each of said opposite sides |

of said seat portion (3).

2. A chair according to claim 1 wherein the base of
each substantially U-shaped link (4, 5) is attached to
‘a respective slider (21, 22) which is movable in the

swinging direction.
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3. A chair according to claim 2, wherein said

sliders (21, 22) are provided with respective grooves

(23, 24) for receiving said links (4, 35).

-

4. A chair according to any one of claims to 3,

wherein said base portion (2) includas a wheel (9, 10)

recllable on a floor face (1L1).

5. A chair according to any one ¢f claims 1 ts 4,
wherein said lag sortion includes a front lag (§) and

a2 rear leg (7) crossing each <l
retatadbly with each cther at a crossing point thereef,
having a variable -height by

said seat porticn (3)

altering the angls between said front 1

6. A chair according to claim 1, wherein said means
for changing the spacing apért of said bases of said
links (4, 5) includes

two sliders (21, 22) operably guided towards and
away from each other, each slider being engaged with
a respective base and

an interlocking mechanism (29, 30, 44, 45, 46)
for symmetrically driving said two sliders (21, 22)

with each other.
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7. A chair according to claim 6, wherein said
interlocking mechanism (2%, 30, 44, 45, 46) includes
cross bars (29, 30) rotatably supported with raspect
to said seat portien (3) and arranged in an X shape,
said cross bars (29, 30) each having one end being
operably coupled to one said slider (21) and the other
end being operably coupled to the other said slider

(22) respectively.

sliders (21, 22) comprises a pin (31, 32, 39, 38) on
an end portion cf cna of said crossbars engaged in a
7

38) in one of said sliders.

sist (33, 34, 37,

3. A chair according to claim 7 or 8, wherein one of
said sliders (22) is provided with an operating .part -

(26) which is engageable with an operator’s hand.

10. A chair accofding to claim 6, wherein said
interlocking mechanism (29, 30, 44, 4S5, 46) includes
a rotor (44) rotatably mounted with respect to said
seat portion (3), and a respective coupling bar (45,
46) operably coupling each of said sliders (21, 22)
with said rotor, said couplihg bars being connected to -

said rotor at diametrically opposite iocations'
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therson.

11. A chair according to claim 11, wherein said rotor
(44) 1is provided with a rib (48) for enabling an

operator to readily rotate the same.

12. A chair according to any one of claims § to 11,
further comprising elastic engaging means (39, 40) for
IR

stably maintaining said sliders in end positions of

operations therecr.

plate spring (39) and an engaging wall (40) fo-r



