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SPECIFICATION
FOLDABLE CHAIR
FJ;ELD OF THE ART
" This invention relates generally to foldable chairs
énd, more particularlly, to a new and improved ft_::ldable chair
of the type and construction suitable for use on a movable
bleacher stand or the like. |
BACKGROUND ART
_ Various types of movable bleacher stands have been
- developed of late for installation in a multi-purpose hall
or gymnasium. A typical movable bleacher stand includes a
plurality of retractable multi-stepped stand sections, both
sides of which are supported by movable frames. When the
bleacher stand is not used, the movable support frames are
usually kept in their. retracted positions, where the
plurality of stepped stand sections are held stacked or
nested on one another in a relatively small overall
configuration, thereby clearing the floor. In order to use
the bleacher stand, the movable support frames are advanced

to stand sections into

extend the a multi-stepped
configuration. For this purpose, the chairs to be installed
on the stepped floor sections are conventionally of such
de_lsign that they tilt down and lie flat on thé floor surface
for storage when not in use. Typically, in the prior-art
bleacher stand, a plurality of support blocks are located
spaced apart‘side by side on the support base, and one or
more elongated support beams are placed transversely on

these blocks. Mounted upright on the support beams in a
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spaced-apart relationship are a plurality of support legs of

the chairs, upon the upper ends of which armrests are.

‘mounted. Seats and backrests extend or span between two

adjacent support posts. In order to store the chairs, the
support blocks together with the support beam are tilted
forward, causing the support legs, seats, backrests and
armrests to be stacked flat one upon another on the floor.

With this type of collapsible chairs, it is essential
to reduce the collapsed configuration of each chair to a
minimum for space economy. In order to meet this
requirement, it has conventionally been attempted to use
thinner support blocks and legs. However, with these chairs,
it is difficult to meet the demand, for example, of a
theater where chairs weighty and sturdy in appearance are
needed.

Moreover, in the conventional arrangement where the
support blocks, beams and legs are simply designed to be
tilted, it is necessary to employ short armrests. Otherwise,
they extend outwardly beyond the front edge of the floor
section when -the chair is collapsed flat. The short armrests
are not sufficiently comfortable to rest our arms on, while,
at the same time, they lack a weighty appearance.

These problems are not limited to the prior-art chairs
to be installed on the multi-stage, stepped movable bleacher
stand, but also are found in those chairs for use on a
single-stage, flat movable bleacher stand, which is designed
to be retracted under the stage of a hall or gymnasium for

storage.
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A Dbleacher stand of a different design has been
developéd wherein foldable chairs are mounted on a 1lift
mechanism that moves up and down between upper and lower
positions. When it is intended to use the chairs, the 1lift
mechanism remains in the upper position to hold the chairs
out on the floor, and when not in use, the mechanism is
retracted down to the lower position to keep the chairs
stored under the floor. However, with thils type of bleacher
stand, it is impossible to employ chairs weighty in
appearance and sturdy in construction since the storage
opening made in the floor must be kept at a minimum size.

It is an object of the invention to provide a new and
improved foldable chair which is capable of overcoming these
and other problems.

DISCLOSURE OF THE INVENTION

In order to achieve this object, a preferred embodiment

of the foldable chair of the present invention comprises a

support base, a pair of first link members pivotally movable

with respect to the base member, a second pair of link

‘members mounted behind and in parallel to the first 1link -

members for pivotal movement with respect to the base
member, a pair of armrests pivotally mounted to the upper
ends of the first and second link members, a seat pivotally
supported by the pair of first link members, and a backrest
pivotally supported by the pair of second link members.

When it is intended to install the foldable chair of
the invention on a single-stage, flat movable bleacher stand

or a multi-stage, stepped movable bleacher stand, the
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support base is preferably mounted on the flat floor or
floor section, while the first énd second pairs of 1link -
members are mounted for pivotal movement between an extended
position where the chair stands upright on the floor for
use, and a folded position where the chair is f_olded flat on
the floor for storage.

When it is contemplated to install the foldable chair
of the invention on a bleacher stand of the underfloor
storage type, the support base is preferably mounted on a
lift mechanism which moves between an upper position where

the chair is extended out on the floor for use, and a lower

position where the chair is retracted under the floor for

storage. The relative vertical positions of the lower pivot
point of the first link member and the lower pivot point of
the second link member are variable.

The paif of suppdrt .legs variable in width may be
formed solely by the first and second pairs of link members,
or alternatively, they may be formed by the first and second
pairs of thin link members and an intermediate member that
connects the 1link members together, thereby giving them a
weighty and sturdy appearance.

With this arrangement of the foldable chair, the first
and second link members are pivotally connected by means of
the armrest to form a dual linkage of equal or unequal
length, so that the support legs of the chair formed by the
first and second pairs of link members are variable in |
width. As the first and second link members are pivoted

forward, both the link members move closer toward the floor
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while moving closer to each other until finally they lie
flat on the floor in a telescopically nested relationship.
Thus the foldable chair of the present invention has support
legs of bulky configuration in its 'extended, for-use
position, while in its folded position, the chaii: assumes a
relatively small overall configuration .'

In the arrangement of the foldable chair where it is
mounted on a lift mechanism, either the upward movement of
the lower pivot point of the first link member, or the
downward movement of the lower pivot point of the second
link member, or the combined movement of both éauses the
armrest to be displaced upright and the first and second
link members to be brought closer together, leading to a
compact overall configuration of the folded chair. If it is
inténded to bring down the chair into a storagé spaée under
the floor by means of the 1lift mechanism after the chair has

been folded compactly in this manner, the access opening to

.the storage space can be made smaller in size. In short,

although the foldable chair of the invention has a pair of
rather bulky support legs in use, it does not reguire an
excessively large access opening leadiné to the storage
space under the ‘floor.

As explained in brief hereinabove, the fact that the
support legs of the foldable chair according to the
invention consist of the first and second link members,
which together form a dual liﬁkage, is instrumental in
achieving a bulky configuration of the support legs when the

chair is in use, while, at the same time, bringing about a
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comparatively small overalliconfiguration of the chair when
folded for storage. Thus, the foldable chair has been
provided having a weighty and luxurious appearance as well
as much improved stability.

BRIEF DESCRIPTION_ OF THE DRAWINGS

FIG. 1 a schematic view in elevati&n shbwing a
plurality of new and improved chairs according to one
preferred embodiment of the invention as installed on a
stepped bleacher stand;

FIG. 2 is a schematic view in elevation showing the
chairs of FIG. 1 stacked on one another in the retracted
storage position of the bleacher stand;

FIG. 3 is an enlarged elevational view, partly in
section, of one of the chairs shown in FIG. 1;

FIG. 4 is an enlarged elevational view similar to FIG.
3, showing the chair in its compactly folQed position;

FIG. 5 is an enlarged elevational view similar to FIG.
3, showing the chair extended and folded;

FIG. 6 is a horizontal cross-sectional view taken along
line A-A in FIG. 3;

FIG. 7 is an enlarged elevational view similar to FIG.
3,'showing a new and improved chair according to another
preferred embodiment of the invention;

FIG. 8 is an enlarged'elevational view similar to FIG.
7, showing the compactly folded chair kept in a storage
space in the floor;

FIG. 9 is a horizontal cross-sectional view similar to

FIG. 6 showing the support leg of a chair according to still
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another embodiment of the invention.
BEST MODES OF EMBODYING THE INVENTION

Now referring to FIGS. 1 to 6, one preferred embodiment
of the invention will be described in detail.

It is noted that, in the illustrated empodiment, the
presént invention hag been applied to a multi-stage, stepped
bleacher stand that is movable on the floor or otherwise
flat supporting surface. The movable multi-stage, stepped
bleacher stand 1 has a plurality of stand sections 2, and is
designed to be movable between an extended stepped position
for use as shown in FIG.1l and a retracted stacked position
for storage as shown in FIG. 2. The support frame 3 for
movably supporting each stand section 2, and the drive
mechanism 4 for driving the movable support frames 3 between

their extended and retracted positions are well-known in the

~art and, therefore, no detail description thereof is given

here.

Each stand section 2 includes a floor panel 5 and a
unit frame 6 located in the front and rear half portions,
respectively. Disposed on each unit frame 6 is a unique
chair 7 of foldable or collapsible consfruction according to
the invention. '

As shown, the foldable chair 7 comprises a supporting
base 8 fixedly attached to the unit frame 6, a pair of legs
each comprising a first link member 9 pivotally'mounted for
forward and rearward swing motion with respect to the
sﬁpport base 8 and a second link member 11 mounted behind

the first link 9 generally in parallel thereto for forward
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and rearward pivotal movement with respect to the support
base 8, an armrest 12 pivotally connected to the upper ends
of the first and second link members 9 ana 11, a seat 13
pivotally supported by the first link member 9, and a‘
backrest 14 supported by the second link member 11. '

More specifically, the first link member- 9 is in the .
form of a flat rectangulaf hollow post with one narrower
side removed for the purpose hereinbelow explained, giving
it a U-shaped horizontal cross section as shown in FIG. 6.
The first link member 9 has its lower end pivotally
connected to the support base 8 by meané of an axle or shaft
9a for to- and-fro swing motion between its generally
upright position for use and its horizontal position for
stacked storage (see FIG. 5). The second link member 11 is
in the form of a flat plate having a longitudinal rib 1llc
integrally made along its rear edge, and has its front edge
slidably inserted within the first link member 9 through its
open side. Thus, the first and second link members 9 and 1l
together form a support leg 15 of the foldable chair. As in
the case of the first link member 9, the second link member
11 also has its lower end pivotally connected to the support
base 8 by means of an axle lla.

The armrest 12 comprises a hollow box-like member with
its lower and rear sidewalls removed. Thé armrest 12 is
snugly fitted over the upper ends of the first and second
link members 9 and 11. It is also pivotally mounted at its
middle portion to the upper end of the first link member 9

by means of an axle 9b, and at its rear portion to the upper
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énd of the second link member 11 by means of an axle 11b.

The seat 13 is provided between a pair of support legs
15 and has its rear portion pivotally mounted to the first
link member 9 by means of an axle 13a, which snugly fits
into a bearing support 9¢ provided at the innel? face of the
first link member 9. The érrangement for pivotally mounting
the seat 13 is essentially similar to those of the prior-art
and, therefore, no further description is given here.
Suitable spring means (not shown) is employed to normally
force the seat 13 upwardly into a generally upright
unseating position as shown in FIG. 3. When pushed or pulled
down, the seat 13 pivots down toward its horizontal seating
position as shown in imaginary lines in FIG. 3. It should be
not_ed that the seat 13 in its upright unseating position can
be pivoted further back into a fully folded position by
pushing it backward, where the seat 13 is nested onto the
backrest 14.

The backrest 14 also extends between the pair of
supporting legs 15 and is fixedly mounted to the pair of
second link members 11.

‘The manipulation of the above described chair mechanism
is now explained with reference to the drawings.

FIGS. 1 and 3 shows the multi-stage bleacher stand 1 in
its fully extended state for use, with the first and second
link members 9 and 11 standing generally upright in parallel
to each other. In this positional condition, the support leg
15 formed by the first and second link members takes on an

extended front-to-rear configuration, which in turn gives
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individual chairs a weighty and sturdy appearance.

In order to retract the stand sections 2 of the multi-
stage bleacher stand into the storage position, the first
and second link members 9 and 11 of each chair 7 are pivoted
forward down onto the floor panel 5. During this forward
pivotal movement, the'first and second link members move

together keeping their parallel relationship with respect to

'~ each other, and when they lie flat on the floor surface 5a,

the second link member 11 is fitted deep within the first
link member 9 in a telescoping manner so that the support
leg 15 as a whole is collapsed into a compact size. It
should be noted that the support leg 15, which assumes the
weighty and sturdy configuration in use, can be folded into
a relatively small overall configuration for storage. As
cléarly shown in FIGS. 2 and 4, in the lying-flat or folded
position of the chairs 7, the backrest 14 is nested onto the
seat 13, while the support leg 15 is reduced in lateral
size, leading to a minimum possible configuration of the

whole chair. With this configuration of the chairs 7, each

.0of the movable stage sections 2 is retracted into the

stacked storage position as shown in FIG. 2, where one
folded chair 7 lies subjacent to another chair 7 in a nested
relationship. The armrest 12, which forms together with the
first and second link members 9 and 11 a differential dual
linkage, lies flush_with each link member in the folded
position of the chair as best shown in FIGS. 4 and 5.

The present invention is not limited to the above

described embodiment but may be applied with equal utility

10
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to a single stage movable bleacher stand where a plurality

of foldable chairs are installed on a movable flat floor

structure which can be retracted into a storage space

provided under the stage of a hall or gymnasium.
Alternatively, this invention is advantageously applicable
to a bleacher stand where the chairs are to -be retracted
down into a storage space or recess provided in the floo:I: as
sc_:hematically illustrated in FIGS. 7 and 8. With this
underfloor storage type bleacher stand 21, there is provided
a storage recess 23 under the floor 22. The storage recess
houses a 1lift 24 on which the chair 7 of the invention is
mounted. A drive mechanism not shown moves the chair lift 24
up and down between an uppermost position (FIG. 7) and a
lowermost position (FIG. 8). In the uppermost position, the
top face 24a of the 1lift 24 is essentially flush .with the
floor surface 22a, and the chair 7 mounted on the 1lift is
held out of the storage recess 23 for the intended us'e,
while in the lowermost position, the 1ift 24 is fully
retracted into the storage recess together with the chair.
The chair 7 itself is similar in construction to the one
explained in detail hereinabbve in connection to the
preferred embodiment of the invention and, therefore, like

or corresponding parts are designated by like reference

numerals. The chair 7 differs from. that of the previous

embodiment in that an axle lla which acts as the lower pivot
point 11k for the second link member 11 is supported by the
support base 8 via an axle drive mechanism 25. The axle

drive mechanism 25 includes a lift bracket 26 for supporting

11
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the axle lla. The bracket 26 is designed to be moved up and
down by drive means such as a screw feed x_nechanism, linkage
mechanism or hydraulic cylinder (not shown) to be housed
within the body 27.

With this arrangement, when the axle drive_ mechanism 25
is actuated while the chair 7 is in its extended position
for use as shown in FIG. 7, the lower pivot 11k of _the
second link member 11 is brought down with respect to the
lower pivot %k of the first link member 9, causing the
armrest 12 to rotate upwardly on the upper axle 1lb on one
hand, and causing the second link member 11 to be fitted
into the first link member 2 in a teiescopic relationship on

the other. As a result, the support leg 15 formed

essentially by the first and second link members collapses

into a compact configuration; At this point of manipulation,
the chair 1ift 24 is initiated into its downward movement to
bring down the whole chair 7 into the storage recess 23 in
the floor. As the chair 1lift 24 reaches iﬁs lowermost
storage position, the cover 23a is moved to close the recess
23. It should be pointed out that the' seat 13 and the
backrest 14 may be brought into nesting relationship with
one another by suitable means such as a sliding guide
mechanism or guide wheels. Also, instead of lowering the
lower pivot of the second link member with respect to the
first link member, the lower pivot of the first link member
may be brought upward with respect to the second link member
in oxder to collapsé the chair into a compact configuration.

Although, in the above modified form of the invention,

12
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only the first and second link members constitute the leg

collapsible widthwise, an additional component part may be

employed as shown in FIG. 9. The support leg 15 of FIG. 9

comprises the first and second link members 9 and 11, both
of which have a generally U-shaped horizontal c_ross—section,
and an interconnecting plate 31 engageably fitted into the
link members for relativ'e sliding movement. The first and
second link members 9 and 11 are interconnected by the plate
31 so that their relati_ve movement may effectively reduce
the overall configuration or size of the support leg 15. In
lieu of the interconnecting plate 31, resilient cloth or
accordion fold means may suitably be used to connect the
first and second link members together. Alternatively, a
space may be provided between the first and second 1link
members.

| Although the link members are explained hereinabove as
being of different length, they may have an equal length. As
for the backrest, it may suitably be designed to rotate
through a limited angle with respect to the second link
member .

While several preferréd embodiments of the invention
have been described in detail hereinabove, such description
is for illustrative purposes only, and it is to be
understood that changes and modifications may be made
without departing from the spirit or scope of the invention.
POSSIBLE APPLICATIONS IN INDUSTRY

From the foregoing description, it is seen that the

chair constructed according to the invention is particularly
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advantageous for installation on a movable bleacher stand
where it is required that the chairs have a weighty and

sturdy outer appearance in use and, at the same time, are

'capable of being reduced into a compact configuration for

storage when not in use.
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1. A foldable chair comprising a support base; a pair

CLAINMNS:

of legs each comprising a first 1link member pivotally
movable with respect to the base member and a second link
member mounted behind aﬁd in parallel to saig first link
member for pivotal movement with respect to said base
member; an armrest pivotally mounted to the upper ends of
said first and second link members; a seat pivotally
supported at each of its opposite sides by said first link
member; and a backrést pivotally supported at each of its
opposite sides by said second link member.

2. The foldable chair according to Claim .1, wherein
said support base is mounted on the floor of a bleacher
stand movable between an extended position for use and a
retracted position for storage, and said first and second
link members are pivotable between a position where said
chair stands upright for use on said floor and a position
where said chair is folded lying flat on said floor.

3. The foldable chair according to Claim 1, wherein
said support base is mounted on lifting means for moving
said chair between a poéition for use on said floor and a
position for storage under said floor, and said first and
second link members are designed so that the relative
positions of the lower pivot points of said first and second
link members can be changed. |

4. The foldable chair according to Claims 1, 2, or 3,
wherein said first and second link members form a part or

the whole of each said variable width support leg of said

15 -
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