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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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infant for alternately vertically moving its head and féet
withoﬁt 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 latter seat portion rocking the infant is similar
to and hence éubstitutable 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.

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
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
changeéble. -

According to the present inventibn, it is possible to .
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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. .

.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
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

-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
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'

Fig. 1 is a side elevational view showing the
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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 '
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;

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_enlafged side elevational view
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 implemented in

" the chair 1 éhown 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
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'illustrating the plate spring 39 and the engaging 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 preseﬁt

_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;
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
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 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

is swingably suspended with respect to the base portion 2

-5~
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through twe 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 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.
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
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
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
directly related to the subject matter of the present
_—;*;——__g_f__ﬂ,_,_
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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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be movable back and forth along the chair 1 within a
prescribed range, by guides 25 shown by pne?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

- 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
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 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

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

forth in a symmetrical manner through the cross bars 29
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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 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
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
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
the éﬁgaging cavity 42 or 43. |

ﬁnder the aforementiéned'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

rearwardly and frontwardly moved respectively. The bulge
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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, wheréby :
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,
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
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

- 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, élements corresponding to
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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

interlock sliders 21 and 22 with each other, énd 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 are 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 to 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 substanfially similar to
that shown in Fig. 3 is implemeﬂted so that the seat

portion 3 swings with a récking movement.

-11-
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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
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
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 example.

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

-12- '
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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_mannér.

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
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

aforementioned embodiments, the present invention is also

advantageously applicable to a seat portion which is

 swingable from side to side.
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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 séat
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
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

—_—_—
-14-~ This Sheet Has Been R

Hll!lll A Iill



gy

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

. 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
(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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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 .
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
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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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
substantially parallel to in one plane during swinging
movement and a second condition in which the seat

portion rocks during swinging movement.
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