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(54) Chair
(57) Disclosed is a chair (1) including a frame (6) members (12) may be interposed between the respec-

composed of right and left side frames (16, 20) parallel
with each other fixed to a lower fixing frame (7) and a flat
sheet back (4) composed of a cushion member (19) and
engaged with the above frame, the chair being arranged
such that a plurality of stairs of elastic members (9, 10,
11, 21, 22) are interposed between the right and left
side frames above the fixing frame and a degree of

tive springs. With this arrangement, when a seating sys-
tem is folded and accommodated, the chair of the
present invention is made flat and has a smaller thick-
ness as compared with a conventional chair including a
sheet back having a curved surface, thus even if the
number of stairs of the seating system is increased, a
space of a storing place and an equipment cost can be

deflection due to a load of the elastic members is reduced.
sequentially increased from the lower portion of the
sheet back toward the upper portion thereof. Coupling

FIG.2
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Description

BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to a chair, and more
specifically, to the improvement of a chair of a seating
system mainly installed in halls, gymnasiums, stadiums
and the like.

Description of the Related Art

As a conventional chair, a chair shown in FIG. 6(a)
is composed of a synthetic rubber sheet member 26
interposed between two right and left side frames 25, 25
through two coupling bars 27 at three positions on the
right and left sides. A chair shown in FIG. 6(b) is com-
posed of a hard plastic sheet member 29 interposed
between right and left side frames 28, 28 through metal
coil springs 30. Further, there are chairs including a flat
seat back (FIG. 7(a), FIG. 8(a)) and a seat back having
a curved surface so as to approximately fit to the curved
line of the backbone of a sitting person (FIG. 7(b), FIG.
8(h)).

When a load is applied to the sheet member 26 of
the chair shown in FIG. 6(a), since the deflection of the
sheet member 26 is not changed at the upper, middle
and lower portions thereof, the sheet member 26 has a
drawback that it cannot be fitted to the curved backbone
as a whole of a sitting person and further when a load is
applied to the upper portion of the sheet back, the sheet
member 26 is liable to be deformed. The deflection due
to a load of the sheet member 29 of the chair shown in
FIG. 6(b) is difficult to be changed at the upper, middie
and lower portions of the sheet member 29 and the por-
tion constituting the surface of the sheet member 29 is
not deflected, it is difficult to fit the sheet member 29 to
the curved backbone as a whole of a sitting person.

The flat seat back shown in FIG. 7(a) is advanta-
geous in that when a depth L for a seat is given, a larger
width D of a passage can be secured between a front
chair and a rear chair, whereas the flat seat back is
defective in seating comfort. On the other hand,
although the seat back having the curved surface
shown in FIG. 7(b) is excellent in seating comfort, it is
defective in that when the depth L for a seat is given, a
width d of the passage is narrowed (d < D). Further, a
chair installed in a telescopic seating system will be
examined below. FIG. 8(a) and FIG. 8(b) show a moving
floor (only a portion of it is shown) including chairs
accommodated therein, wherein although the flat sheet
back can reduce a height h of an accommodation space
as shown in FIG. 8(a), it is defective in seating comfort.
On the other hand, although the sheet back having the
curved surface is excellent is seating comfort, it is
defective in that it increases the height h of the accom-
modation space as shown in FIG. 8(b) (H > h).

10

20

25

30

35

40

45

50

55

An object of the present invention is to provide a
chair having the advantage of the flat sheet back and
the advantage of the sheet back having the curved sur-
face at the same time.

SUMMARY OF THE INVENTION

To obtain the aforesaid object, the above problems
are solved in claim 1 of the present invention by a chair
including a frame composed of right and left side frames
parallel with each other fixed to a lower fixing frame and
a flat sheet back composed of a cushion material and
engaged with the above frame, the chair being arranged
such that a plurality of stairs of elastic members are
interposed between the right and left side frames above
the fixing frame and a degree of deflection due to a load
of the elastic members is sequentially increased from
the lower portion of the sheet back toward the upper
portion thereof.

In claim 2, the chair according to claim 1 can be
arranged such that the elastic members are composed
of wave-shaped springs on a plane and the pitches of
the springs are increased at the upper portion of the
sheet back than at the lower portion thereof.

In claim 3, the chair according to claim 1 can be
arranged such that the elastic members are composed
of wave-shaped springs on a plane and the entire
lengths of the springs are increased at the upper portion
of the sheet back than at the lower portion thereof.

In claim 4, the chair according to claim 1 can be
arranged such that the elastic members are composed
of wave-shaped springs on a plane and the thicknesses
of the springs are reduced at the upper portion of the
sheet back than at the lower portion thereof.

In claim 5, the chair according to any of claims 2 to
claim 4 can be arranged such that coupling members
are interposed between the respective springs.

In claim 6, the chair according to claim 1 can be
arranged such that the elastic members are composed
of rubber sheet members.

The present invention is applicable not only to a
chair fixed on a floor but also to a chair which can be
risen up and fallen down in a telescopic seating system.

Although the number of a plurality of stairs of the
elastic members used in the present invention are not
particularly limited, a cost is increased by an increase of
the number of the stairs, thus two or three stairs are
usually preferable depending upon the size of the sheet
back, and in particular three stairs are most preferable
in balance in the size of a general-purpose sheet back.

Although the wave-shaped springs on a plane used
in the present invention are made of, for example, spring
steel, phosphor bronze or the like and have an approxi-
mately circular cross section, the spring steel is availa-
ble at the lowest cost with large durability and
convenient to use.

Although the rubber sheet members used to the
present invention are made of, for example, natural rub-
ber or synthetic rubber (SBR, NBR etc.), the synthetic
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rubber is available at the lowest cost with large durability
and convenient to use.

When a seating system is folded and accommo-
dated, the chair of the present invention is made flat and
has a smaller thickness as compared with a conven-
tional chair including a sheet back having a curved sur-
face, thus even if the number of stairs of the seating
system is increased, a space of a storing place and an
equipment cost can be reduced.

When the seating system is used by being
extended and expanded, since the sheet back of the
chair is curved so as to be fitted to the substantially
curved backbone of a sitting person, the sitting person
becomes less fatigued because good seating comfort is
obtained and the backbone is stably supported.

Since the wave-shaped springs on a plane having
various sizes and the rubber sheet members as the
elastic members can be selected in accordance with the
sheet back, the above effect can be achieved by a sim-
ple structure.

Further, since the vertical coupling members are
interposed between the respective springs, when a ver-
tical load is applied to the upper portion of the sheet
back, there can be obtained a function that the deflec-
tion of the springs is dispersed and eased.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic side elevational view of an
example of a chair of the present invention, wherein
(a) shows when the chair is vacant and (b) shows
when the chair is occupied;

FIG. 2 is a schematic perspective view of a main
portion of a sheet back used to the chair of FIG. 1;
FIG. 3 is a view schematically explaining a main
portion of another example of the sheet back used
to the chair of the present invention;

FIG. 4 are views schematically explaining main por-
tions of other examples (a), (b) and (c) of the sheet
back used to the chair of the present invention;
FIG. 5 is a view schematically explaining a main
portion of a further example of the sheet back used
to the chair of the present invention;

FIG. 6 is a view schematically explaining main por-
tions of respective examples (a), (b) of the sheet
back of a conventional chair;

FIG. 7 is a view schematically explaining the
respective examples (a), (b) of the conventional
chair; and

FIG. 8 is a view schematically explaining the
respective examples (a), (b) of the sheet back in the
state that the chairs are installed in a conventional
telescopic seating system.

DESCRIPTION OF PREFERRED EMBODIMENTS

Embodiments of the present invention will be
described with reference to the drawings.
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In FIG. 1 and FIG. 2, a chair 1 having a seat 3 and
a sheet back 4 mounted thereto is supported on a base
2. The sheet back 4 is composed of a square metal
frame 6, a foamed-urethane cushion member 19
engaged with the metal frame 6 and a thick surface cov-
ering material (covering sheet) 5 for covering the front
and back surfaces of the cushion member 19.

The frame 6 is composed of C- and inverted C-
shaped side frames 16, 16 symmetrically confronting
with each other on the right and left sides of the frame 6,
a lower end fixing frame 7 fixed to both the side frames
16, 16 at an lower end, an intermediate fixing frame 8
fixed to both the side frames 16, 16 at an intermediate
portion and an upper end fixing cap 17 attached to both
the side frames 16, 16 at an upper portion.

The side frames 16, 16 are made a little longer on a
back surface side than a front surface side and each
pair of three-stair locking pieces 13, 14, 15 are fixed at
the symmetrical positions of the side frames 16, 16 on
the back surface sides thereof at intervals from the
upper end of the side frames, each locking piece having
a vertical cylindrical shape with a cutout defined par-
tially thereto. Both the ends of wave-shaped springs 9,
10, 11, each of which is made of spring steel, has an
approximately circular cross section and is disposed on
a plane, are inserted into the respective locking pieces
13, 14, 15, so that the three-stair springs 9, 10, 11 are
stretched. In the embodiment, the springs 9, 10, 11
have the same pitch and the same entire length, the
spring 9 has the largest thickness and the thicknesses
of the springs 10 and 11 are sequentially reduced, thus
the spring 11 has the smallest thickness.

Further, coupling members 12, 12 each fixed by a
fixing ring 18 are disposed at symmetrical positions
between the springs 9, 10, 11.

An embodiment shown in FIG. 3 is arranged such
that the intermediate spring 10 among the three-stair
springs 9, 10, 11 in the embodiment of FIG. 1 and FIG.
2 is abolished and the two-stair springs 9, 11 are
stretched between each pair of locking pieces 13, 15
disposed on two stairs. Coupling rings 12, 12 each fixed
by a fixing ring 18 are disposed at symmetrical positions
between the springs 9, 11.

In the embodiment, the springs 9, 11 have the
same pitch and the same entire length, the spring 9 has
the largest thickness and the thickness of the spring 11
is made smaller than that of the spring 9.

An embodiment shown in FIG. 4 is the simplest
example arranged such that springs 9, 11 are stretched
between each pair of two-stair locking pieces 13, 15
likewise the embodiment of FIG. 3 and the coupling
members 12, 12 fixed between the springs 9, 11 in the
above embodiment are abolished.

In (a), the pitch of the spring 9 is made larger than
that of the spring 11 and the respective springs have the
same thickness and the same entire length.

In (b), the entire length of the spring 9 is made
shorter than that of the spring 11, the respective springs
have the same thickness and the same pitch and the
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spring 9 is stretched and interposed between a pair of
the locking piece 13.

In (c), the thickness of the spring 9 is made larger
than that of the spring 11 and the respective springs
have the same thickness and the same pitch.

An embodiment shown in FIG. 5 is arranged such
that a lower-stair synthetic rubber sheet member 21 and
an upper-stair synthetic rubber sheet member 22 are
interposed, in place of the springs of the embodiments
of FIG. 1 - FIG. 4, between right and left side frames 20,
20 to which an intermediate frame 8 is fixed through
each two sets of metal coupling bars 23. The material of
the upper-stair synthetic rubber sheet member 22 is
selected so that the deflection due to a load of the
upper-stair rubber 22 is made larger than that of the
lower-stair rubber sheet member 21.

With reference to FIG. 1, operation of the example
of the chair of the present invention will be described
when it is vacant (a) and when it is occupied (b).

When the chair is vacant, both the front and rear
surfaces of the sheet back 4 are kept flat and the three-
stair springs 9, 10, 11 are disposed on substantially the
same plane when no load is applied.

When the chair is occupied, the backbone of a sit-
ting person is fixed by the lower end fixing frame 7 and
the intermediate fixing frame 8 and the springs 9, 10, 11
are deflected by the load of a sitting person so as to fit
to the backbone using the backbone as a fulcrum. How-
ever, since the springs 9, 10, 11 have the same pitch
and the same entire length, the spring 9 has the largest
thickness and the thicknesses of the springs 10 and 11
are sequentially reduced and thus the spring 11 has the
smallest thickness, the spring 11 is deflected in the
greatest amount and the amounts of deflection of the
springs 10, 9 are sequentially reduced. Therefore, the
upper portion of the sheet back 4 can be curved by the
above deflection so as to be fitted to the substantially
curved backbone of the sitting person.

In the embodiments shown in FIG. 3 - FIG. 4, the
intermediate spring 10 among the three-stair springs 9,
10, 11 is abolished to use only the two-stair springs 9,
11 and an amount of deflection due to a load of the
spring 11 is made larger than that of the spring 9, in the
respective embodiments. Consequently, the upper por-
tion of the sheet back 4 can be curved by the deflection
so as to be fitted to the substantially curved backbone of
the sitting person.

Further, the coupling members 12, 12 shown in
FIG. 2 and FIG. 3 act to disperse and ease the deflec-
tion of the springs when a load is applied in a vertical
load direction X to the upper portion of the sheet back.
For example, vertical deflections Y, Y shown in FIG. 3
can be reduced approximately one half those caused
when the coupling members 12, 12 are not provided.

In the embodiment shown in FIG. 5, the upper-stair
rubber sheet member 22 at the upper portion of the
sheet back 4 is deflected by a load in an amount greater
than that of the lower-stair rubber sheet member 21
deflected by the load. Consequently, the upper portion
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of the sheet back 4 can be curved so as to be fitted to
the substantially curved backbone of the sitting person
likewise the two-stair springs of FIG. 3 - FIG. 4.

When a seating system is folded and accommo-
dated, the chair of the present invention is made flat and
has a smaller thickness as compared with a conven-
tional chair including a sheet back having a curved sur-
face, thus even if the number of stairs of the seating
system is increased, a space of a storing place and an
equipment cost can be reduced.

When the seating system is used by being
extended and expanded, since the sheet back of the
chair is curved so as to be fitted the substantially curved
backbone of a sitting person, a sitting person becomes
less fatigued because good seating comfort is obtained
and the backbone is stably supported.

Since the wave-shaped springs on a plane having
various sizes and the rubber sheet members as the
elastic members can be selected in accordance with the
sheet back, the structure of the sheet back can be sim-
plified.

Further, since the vertical coupling members are
interposed between the respective springs, when a ver-
tical load is applied to the upper portion of the sheet
back, there can be obtained an effect that the deflection
of the springs is dispersed and eased.

Claims

1. A chair (1) including a frame (6) composed of right
and left side frames (16, 20) parallel with each other
fixed to a lower fixing frame (7) and a flat sheet back
(4) composed of a cushion member (19) and
engaged with the above frame, characterized in
that a plurality of stairs of elastic members (9, 10,
11, 21, 22) are interposed between said right and
left side frames above said fixing frame and a
degree of deflection due to a load of said elastic
members is sequentially increased from the lower
portion of said sheet back toward the upper portion
thereof.

2. A chair according to claim 1, wherein said elastic
members are composed of wave-shaped springs
(9, 10, 11) on a plane and the pitches of said
springs are increased at the upper portion of said
sheet back than at the lower portion thereof.

3. A chair according to claim 1, wherein said elastic
members are composed of wave-shaped springs
(9, 10, 11) on a plane and the entire lengths of said
springs are increased at the upper portion of said
sheet back than at the lower portion thereof.

4. A chair according to claim 1, wherein said elastic
members are composed of wave-shaped springs
(9, 10, 11) on a plane and the thicknesses of said
springs are reduced at the upper portion of said
sheet back than at the lower portion thereof.
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5. A chair according to any of claims 2 to claim 4, cou-
pling members (12) are interposed between said
respective springs (9, 10, 11).

6. A chair according to claim 1, wherein said elastic 5
members are composed of rubber sheet members
(21, 22).
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