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and particularly to 5 fol dable chairs that can be stacked one Mpua, Cay
anot her. BACKGROUND ART Conventional foldable chairs of this type, for
exanmpl e, conprise a front stand nmade of a nmetal pipe and formed into a
general Iy U-shape with a backrest provided at the upper 10 open end

thereof, a rear. stand nmade of the | as the front stand and
formed into a generally U shape, amcggg?%(gﬁal ly mounted to the front
and rear stapggpagfif dAxgErsuch a structure that as the front and rear
stands are noved to approach each other, the seat is rotated toward the 15

backrest to FIBEDANOBpARMt posture, thereby to fold the front and rear

stands and the seat .into a generally flat configuration. In a foldable
chair of the abovERaEr iBYERELOR FelakamIte ahadrsut apdspassigrlartyitent and

rear stgnds ggadfe oAIPSOLES LU d PR 838 Lhigtnupen the chair
BACKGROUND ART _ ’
Conventional foldable chairs of this type, for example,
comprise a front stand made of a metal pipe and formed into
a generally U-shape with a backrest provided at the upper
10 open end thereof, a rear stand made of the same metal pipe
as the front stand and formed into a generally U-shape, and
a seat pivotally mounted to the fiont and rear stands, and
have such a structure thét as the front and rear stands are
moved to approach each other, the seat is rotated toward the
-15 backrest to take an upright p6stufe, thereby to fold the
front and rear stands and the seat into a generally flat
configuration. |
In a foldable chair of the above structure, for
example, the outer sides of the front and rear stands are
20 connected through link members so that when the chair is
folded, the front and rear stands overlép each other at both
sides of the seat as viewed frdm the front or rear side.
Since the chair has such an arrangement that a link
member is pivotally mounted to each leg of the front and
25 rear stands to make a link mechanism of the seat and each
link member so that the chair can be folded, not only the’

number of component parts e.g. the pins to be riveted but

also the number of the manufacturing steps increase, with



folded, the front and rear stands overlap each other at both sides of the
seat as viewed fromthe front or rear side. Since the chair has such an
arrangenent that a |link nenber is pivotally nounted to each |l eg of the
front and 25 rear stands to make a |ink nechani smof the seat and each
| i nk menber so that the chair can be folded, not only the nunber of

conponent pakpgulting! fi8cPbdSe t th end inRiihdivringSeokRe nunber of the
manuf acturi ng steps Increase, with resulting increase in the

manuf act uri ng cosTheFfaeie asotiner hBrldadldaldhairhdnr whichhsthdel 1iteksi nks

are slidably grovided at the top_end of each of  the rear lLegs and has its
top end pi voRaPl §lidahlvdPrevided Ak dhe top endeoforaghcRioFhe nked¥ ont
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sides of the rear |egs, thereby decreasing the
' ends of the slide links are connected to the outer sides of
the front legs, the rear legs are placed on the outer sides
of the front legs. As a result, the seat is supported away
from the sides of the rear legs, thereby decreasing the
10 strength to support the seat. In addition, as the rear legs
are disposed outéide'the front legs, a plurality of such
.chairs arranged closely side by side require a broader
space, thereby to decrease the efficiency to utilize space.
| In order to solve these problems, a foldable chair has
15 been proposed, in Which a joint member is welded to the rear
side of each front leg and the top end of a slide link is
connected to the joint member. With the slide link using
the above joint member, as the joint member is fixed to the
rear side of each front leg, the front and rear legs overlap
20 each other as viewed from the front or rear side when the
chair is folded.

In the above arrangement, joint members should be
provided in addition to the front and rear legs and the
seat, thereby to increase the number of component parts. In

25 addition, the welding of the joint members to the front legs
must be conducted in a different working step outside the
manufacturing line in which cutting and bending of pipe

material is condudted. Therefore, the manufacturing line



10 strength to support the seat. |In addition, as the rear |legs are

di sposed outside the front legs, a plurality of such chairs arranged
closely side by side require a broader space, thereby to decrease the
efficiency to utilize space. In order to solve these problens, a foldable
chair has 15 been proposed, in which a joint nenber is welded to the

rear side of r t e a i i | ted to
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rear | egs overlap 20 each other as viewed fromthe front or rear side
when the chasteps awnd kensequentdyntriee manuiagturing ¢osht nenbers shoul d be

Pner case t nebRARHRRURE cBio rER, PAPREEER 559 “00qi (\on. the wel ding. of
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pi pe mat eri ahboee Qoroblémsl. ThHrs ezt bife theniheehviongisite provide a
foldable chair which is made of a reduced number of
component parts by a reduced number of manufacturing steps,
and which has a reduced lateral size to diminish space
10 occupation when arranged side by side in use.

To attain the above-mentioned object the invention has
the following structure. The foldable chair in accordance
with the invention comprises a front frame made of pipe
material with a béckrest provided at its top end and having

15  front legs continuously extending downward from the top end,
a rear frame made of pipe material having rear legs
continuously extending downward from its top end with a
sliding shéft whose top end is pivotally mounted to the
front frame and whose bottom end is slidably inserted into

20 the top end of each of the rear legs, and a seat having its -
both sides pivotally supported near its rear side by the
rear frame and by the ffont frame forwardly of ﬁhe position
supported by the rear frame. The chair is. characterized by
that the front frame is provided with concaves formed

25  therein above the seat in use by plastically transforming
the pipe material, that each sliding shaft is provided at
its upper end with a pivot member mounted to each concave,

and that the front and rear frames are so arranged that the



becomes conplicated, and even though the line is automated, it is difficult
to reduce the nunber of the manufacturing steps and consequently the
manufacturing cost. DI SCLOSURE OF THE | NVENTI ON 5 Thi s i nvention
has been acconplished in view of the above problens. The object of the
invention is to provide a foldable chair which is made of a reduced nunmber
‘of conponent aRakt 6f Didadh I LEME Sled WH YerftiraTBUBASEHEA NG 65 CPBat 2E vhd Ch
has a reduced lateral size to dimnish space 10 occupati on when arranged
si de by si deconrespondingt fxont tley aszowd-ewed: fromdthé) direction maent i on has
the follow ng structure._ The foldable chair in accordance with the

i nventi on coWpifRethe folgrble fhaimde Folgefe material with a backrest
provided at its t ' . » |.eg nt. | ¥, ext endi ng
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material of the front frame into a generally-flat

configuration, so that the concave occupies on both sides of
the pipe of the front frame. The concaves can easily be
formed if the front frame is made of metal pipe material.

10 In accordance with the invention, the following
functions and effects are achieved. As the front frame has .
the concaves and the pivot members of the sliding shafts are
joined to the concaves, there is no need to attach an
additional member to the front frame in order to pivotally

15 mount the rear frame. In other words, the concaves formed
integrally in the front frame by pressing and plastically
transforming the front frame make it possible to omit
additional members for pivotally mounting the sliding
shafts. In addition, as the concaves are formed in the

20 front frame, the axis of each rear leg of the rear frame is
so arranged as to be generally aligned with the axis of the
corresponding one of the front legs of the front frame as
viewed from the direction in which the chair is folded. The
rear frame can be pivotally mounted near its rear side to

25 the sides of the seat by planar fixing members and can pivot
near the sides of the seat when folded togethef with the
front frame. In accordance with the invention, the distance

between each of the frames and the seat is shprtened,



sliding shaft whose top end is pivotally nounted to the front frame and
whose bottomend is slidably inserted into 20 the top end of each of the
rear legs, and a seat having its both sides pivotally supported near its
rear side by the rear frane and by the front frame forwardly of the
position supported by the rear frane. The chair is characterized by that

the front fr 1.S.. pLovd de 1t h,concaves. for 25 . therein ahove the
seat in use _y_f#éa%ttlg%a#?vd?#ga%@})er r{&ﬂp ﬁ’?gghﬁa?%?’?é\?,a?h . ctﬁ’e
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each concave, and that the front and rear frames are so arranged that the 3
axi s of eachwiehin|Ehe iwidenerfalthe dirioptedramelh that chair Heas a rsshoreti ng

front leg as,viewed fromthe direction in which the foldable chair is
fol ded. In atREPERhCELHFt h THRAFefaket RoRlugadhty¥oREaskalss van her ned

preferaply bX&é&&é&"H&é‘%f Ji imausec,)f wtitil.ﬁ giegﬁlting improvement of
space efficiency.
As there need be no additional membe:s for pivotally
mounting the sliding shaft, the number of.component parts
can be reduced. In addition, as each concéve to which a
10 pivot member which is integrally provided at the top end of
each sliding shaft is pivotally mounted is formed by
pressiﬁg the pipe of the front frame, the concaves can be
formed by means of the process which consists of bending or
cutting and does not require a process which requires a
15 drastic change in the manufacturing line like welding,
thereby_to make the manufacturing process easy. Moreover,
if the concave is formed so as to occupy both sides of the
pipe of the front frame by transforming the rear half of the
pipe of the front frame. into a generally flat configuration,
20 the process to form the concaves consists of pressing the
. pipe of the front frame from both sides thereof alone,
thereby to make the manufacturing much easier. Likewise, if
the front frame is_made of metal pipe, the process to form
the concaves may be easy.
25 BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a perspective rear view showing a foldable
chair in accordance with a preferred embodiment of this

invention.



material of the front frame into a generally flat configuration, so that

't he concave occupies on both sides of the pipe of the front frame. The
concaves can easily be formed if the front frame is nade of netal pipe
material. 10 In accordance with the invention, the foll ow ng
functions and effects are achieved. As the front frane has the concaves and

t he pivot nenbers_po siiding shafts.are..oined to t C t here
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integrally in the front frame by pressing and plastically transformng the

front frane pe&ktionpossible to omt additional nenbers for pivotally

mounting the slidipg shafts. In addition, as the concaves are formed in the
20  front franmeFi9Wee oS A0 enlanged expdogded: RerFRaFtivaelew so
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the chair isyighdede dherddd fdniBAigRmLRe pivotally nmounted near its rear
side to 25 the sides of the seat by planar fixing nmenbers and can pivot

Figure 4 is a transverse sectional view showing the

principal portion of the mechanism in a folded position.
Figure 5 is a sectional view showing the sliding shaft
10 of the preferred embodiment.
Figure 6 is a transverse sectional view similar to
Figure 4 and showing a modification of the preferred

embodiment .

Figure 7 is an exploded perspective view similar to
15 Figure 3 and showing another preferred embodiment of the
invention.

Figure 8 is a transverse sectional view similar to
Figure 4 and showing the another preferred embodiment of the
invenﬁion.
20  BEST MODE OF EMBODYING THE INVENTION
: An embodiment of the invention will now be described
with reference to Figs. 1 throuéh 5.
Fig. 1 is a perspective rear view of a foldable chair
in accordance with a preferred embodiment of this invention
25 shown when in use. Fig. 2 is a perspective view of the
foldable chairs of Fig. 1 folded and stacked in stock. Fig.
3 is an enlarged exploded perspeétive view of the principal

portion of the mechanism of the foldable chair shown in Fig.



near the sides of the seat when folded together with the front frane. In
accordance with the invention, the di stance between each of the franes and
the seat is shortened, 4 thereby to increase the strength of the points
at which the seat is nounted. In addition, as the rear frane is di sposed
within the width of the front frame, the chair has a reduced | ateral size.

‘Ther ef ore, ay pl It r d | e |n use,
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conponent parts can be reduced. In addition, as each concave to which a 10
pi vot nenberFigi ch is amggrmria;l pricew dedl the shéding shaf ofcemsthi it ithag
shaft is pivotally, nmounted is fornmed by pressing the pipe of the front
frame, the ctheRENCIPrbPIFIAY Ay theaMechBaniEB- pr ocess whi ch consists of

bendi ng or The foldable chair 100, as shown in Fig. 1, comprises a

: front frame 1 having a pair of front legs 11 and a backrest
12 integral therewith, a rear frame 2 having a pair of rear
legs 21 each with a slide link 5 as a sliding shaft on the
top end thereof, and a seat 35 The chair is so arranged

10 that it can be folded into a generally flat configuration
with the front frame 1, the rear frame 2 and the seat 3
overlapped (as shown in Fig. 2). The front frame 1 and the
rear frame 2 are made of steel pipe having the same outer
diameter. The lower portions of the frames 1,2 are bent

15 into a generally U-shape with lower crossbars lla and 2la
arranged parallel to each other and placed on the floor.

The seat 3 comprises a seat body 31 having a seat board 31la,
a cushion material 31b on the seat board 3la and a covering
material 31c over the cushion material 31b, and a seat frame

20 32 made of steel pipe which surrounds the seat body 31 and
supports the seat board 3la. The arrangements of the seat 3
and the backrest 12 may be the same as well known in the
art.

The front frame 1 including the lower crossbar lla is

25 made of steel pipe bent into a generally U-shape and
pivotally supports the sides of the seat frame 32 which
constitute the sides of the seat 3. The backrest 12 is
fixed to the top crossbar of the front frame 1, with a



cutting and does not require a process which requires a 15 drastic
change in the manufacturing line |ike welding, thereby to nake the
manuf act uri ng process easy. Moreover, if the concave is forned so as to
occupy both sides of the pipe of the front frame by transform ng the rear
hal f of the pipe of the front frane into a generally flat configuration,

20 h f i f ' h ' f th
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in accordance with a preferred enbodi nent_ of this invention. 5 Figure 2

i s a perspecliwdllike spEFTRA tiR aptdigpifront legs 11 and the portions
5 thereof above the seat 3, as the back support rods 13.

Namely, the front legs 11 are those portions of the frame 1
of steel pipe to the top end of which the backrest 12 is
fixed, which extend below the seat 3, including the lower
crossbar 1lla. A pair of concaves 4 are formed in the front

10 frame 1 a short distance above the seat 3. A slide link 5
extends upwardly from the upper end of each of the rear legs
21 of the frame 2 has a pivot member 51 pivotally joined to
the concave 4.

Each concave 4 is formed, as shown in Fig. 3, by.

15 pressing a rear half of the front frame 1 facing the rear
frame 2 from both sides for plastic deformation. In other
words, in the preferred embodiment, the concave 4, which is
recessed in the surface of the pipe of the front frame 1, is
formed by applying a pressure to both sides of the pipe,

20 thereby to deform the portions of the pipe, whereupon a
plate—like part 4a whose thickness is approximately twice
that of the material constituting the front frame 1 is
formed in the middle of the concave 4, that is, the inner
surfaces of the front frame 1 contact each other at the

25 plate-like part 4a. The plate-like part.4a is located at
the rear side of the axis of the front frame 1. A through
hole 4b is formed parallel to the lower crossbar 1lla in the

plate-like part 4a of the concave 4 and the pivot member 51



chair of the preferred enbodinment in a folded and stacked position. Figure
3 is an enlarged expl oded perspective view 5 showi ng the principal
-portion of the nmechanismin accordance with the preferred enbodi nent.
Figure 4 is a transverse sectional view show ng the principal portion of
the nechanismin a folded position. Figure 5 is a sectional view show ng

the sliding g f hed} Fj ' :
transver se sSetT bl 0 e B (B PAeRERIikeTare 1OF £ BN pin, o
the preferred, enbodinent. Figure 7 is an expl oded perspective view simlar

to 15 Figure 3 and show ng another preferred enbodi ment of the
i nvention. Figur eTige|slide rkhimly & sthishcdisopavotadlysivined te eagure 4 and

howi th th f nmbodi t. of the, i tion. . BEST MODE
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descriBed  frame 2. The rear frame 2 is pivotally mounted near the top

end thereof to each of the opposite sides of the seat frame
32 by a fixing member 9. The rear frame 2 is so arranged as
to overlap the front leg 11 when folded. Each slide link 5
mounted to the fear frame 2 is of synthetic resin and

10 comprises a shaft 52 which is inserted into the rear frame 2
and a pivot member 51 integrally formed at the top end of
the shaft 52. In order to diminish frictional resistance,
each shaft 52 has such a configuration that a plurality of
ribs 52a are integrally formed, as shown in the section of

15 Fig. 5. The shaft 52 is contained in the rear frame 2 when
in use and extends from inside the rear frame 2 as the rear
frame 2 moves when the foldable chair 100 is folded. 1In
order to support each shaft 52 slidably and movably at the
top end of the rear frame 2, a cap member 7 is fixed to the

20 top end of the rear frame 2. A through hole 7a through
which the shaft 52 passes is provided in the center of each
cap member 7. The cap member 7 not only prevents a cut end
of the rear frame 2 from touching the pivot member 51
directly but also effectively prevents the pivof member 51

25 and the shaft 52 from Eeing damaged by burr which is made
inside the cut end of the rear frame 2 when the pipe
material of the rear frame 2 is cut. The circumference 7b

of the upper surface of each cap member 7 is chamfered



with reference to Figs. 1 through 5. Fig. 1 is a perspective rear view of a
fol dabl e chair in accordance with a preferred enbodi nent of this invention
25 shown when in use. Fig. 2 is a perspective view of the fol dable
chairs of Fig. 1 folded and stacked in stock. Fig. 3 is an enlarged

expl oded perspective view of the principal portion of the nechani smof the
fol dable chair shown .in Fug ' 4 is a transverse sectional view
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and a backrest 12 integral therewith, a rear frane 2 having a pair of rear
| egs 21 each5hihds aa dhifierdated Pivotapalritdbilg shaitsobophand oo end t her eof
and a %eat 3éy]-.r:{qr?d:|.gnj.qgai.{ ]:i><‘='\sseS Ci)a.arrtr aSr:]L e-gnrhich is integrally formed with |
the upper end of each shaft 52. The pivot part 51la has a
gap g corresponding to the thickness of the plate-like part
4a of the concaves 4. The pivot part 5la is nearly equal in
width to the outer diaﬁeter of the front frame 1, and has a
10 pivot hole 53 through which the pivot pin 6 passes
horizontally.
In the arrangement of the preferred embodiment, each
slide link 5 is mounted to the rear frame 2 by fixing the
cap member 7 to the top end of the rear leg 21 and passing
15 the shaft 52 of the slide link 5 through the through hole 7a
of the cap member 7. Then the seat 3 is pivotally supported
by the front frame 1 and the rear frame 2, and the pivot
member 51 of the slide link 5 is positioned at the concave 4
of each support rod 13 of the front frame 1. Next, the
20 pivot hole 53 of the pivot member 51 and the through hole 4b
in the plate-like part 4a of the concavew4 are brought into
coincidence with each other, and the pivot pin 6 is passed
through the pivot hole 53 and the through hole 4b. Then the
forward end of_the pivot pin 6 is riveted, thereby to
25 prevent the pivot pin 6 from being pulled away.
For mounting the slide links 5 pivotally to the front

frame 1, the concaves 4 are formed by pressing predetermined

portions of the support rods 13 of the front frame 1 and the

10



10 that it can be folded into a generally flat configuration with the
front frame 1, the rear frame 2 and the seat 3 overlapped (as shown in Fig.
2). The front frame 1 and the rear frane .2 are made of steel pipe having
the sane outer dianmeter. The | ower portions of the franes 1,2 are bent 15
into a generally U shape with | ower crossbars 1lla and 21la arranged par al | el

t h oth h tg3 Lpdy 31
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having a se ion material 31b on tHe seat 3la and a
covering mates i the dondaisss t4e southiatn thekcer ial ndlieedntb Pprewaidd r ame 20

32 made of steel pipe which surrounds the seat body 31 and supports the
seat board ;ﬁ@ﬂlqu@@} megrehansh tforothehpivekalcennaeehionac kIIes?ttl'!E!-‘ may be

th 11k the art. The front f | the |
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si des of the seat rest 12 1s flxed
front franme dhewivota part 5la of the pivot member 51, it becomes easy

to form the pivot device. 1In addition, there is no need to
transfer the pipe being machined from the cutting or bending
line onto the welding line, so that the manufacturing line
10 is simplified. The shaft 52 and the pivot member 51 which
constitute the slide link 5 are integrally formed of
synthetic resin, thereby to reduce the number of component
parts and render the manufacturing cost lower. The shaft 52
is not a cylinder in shape having generally the same outer
15 diameter as the inner diameter of the through hole 7a of the
cap member 7 but has on its outer circumferential surface a
plurality of ribs 52a so that the shaft 52 contacts the cap
material 7 on a small area and moves smoothly. Therefore
the foldable chair 100 can be folded or set for use easily.
20 In addition, as the pivot member 51 is pivotally
mounted to the plate-like parts 4a of the concave 4 located
at the rear side of the front frame 1, the rear frame 2 is
not located at the lateral sides of the front frame 1.
Namely, the pivot member 51 is, as shown in Fig. 4,
25 pivotally mounted to the rear surface of the front frame 1,
the axis of the rear frame 2 generally overlaps the axis of
the front frame 1 as viewed from the front or rear side.

Therefore the distance between the rear frame 2 and the seat

11



cushion material attached to the backrest 12 at the side of the seat 3 and
across the opposite top ends of the front franme 1. The portions bel ow the
seat 3 of the front frane 1 will be referred to as the front legs 11 and
the portions 5 t hereof above the seat 3, as the back support rods 13.
Nanely, the front legs 11 are those portions of the frane 1 of steel pipe

to the top epnd of i C he backrest 12 is,.fixed, .whi.ch extend ,bel th
seat 3, incl %é’ﬂﬁtxﬁ s&‘%séﬁ%?“l%ﬁl alnﬁ‘gﬁ?‘?' o#ﬁ?%xa s 151%§r%gsﬁo$ned
in the front HS : [ b of [
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the frane 2 tiks wedt VRtani@her The pidehabEythei feIddlslé fehpiahqee i4 Each
concave 4 is fornmed, as shown in Fig. 3, by 15 pressing a rear half of
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: a chair in which the rear frame 2 is pivotally joined to the
lateral sides of the front frame 1, thereby to improve space
efficiency. Further, when folded, the rear frame 2
generally overlaps the front frame 1, so that the foldable
10 chair 100 is smaller in width than the chair in which the
reér frame is pivotally joined to the lateral sides of the
front frame 1. 1In other words, if the foldable chair 100 is
placed, for example, on the floor with the front frame 1
underlying, the rear frame 1 is placed right above the front
15 frame 2, thereby to enable the foldable chairs 100 to be
stacked within the width of the front.frame 1. Therefore,
és compared to a chair in which the rear frame 2 is located
at the lateral sides of the front frame 1, the foldable
chairs 100 occupy a smaller space when stacked one upon
20 another and placed side by side, so that the number of the
v foldable chairs 100 which can be stacked increases, thereby
to improve space efficiency when they afe stored in stacks.
The concave 4, as shown in Fig. 6, may include a plate-
like part 104a formed by pressing a portion of the front
25 frame 1 with a little space left between the opposing inner
surfaces, although in the above—deséribed embodiment the
plate-like part 4a is formed by pressing a portion of the’

front frame 1 so that the opposing inner surfaces of the

12



- recessed in the surface of the pipe of the front frame 1, is forned by
applying a pressure to both sides of the pipe, 20 thereby to deformthe
portions of the pipe, whereupon a plate-like part 4a whose thickness is
approximately twice that of the material constituting the front frane 1 is
formed in the mddle of the concave 4, that is, the inner surfaces of the

front frame ﬁa@ﬁﬁ@f;c%ﬂé’fflgg? et BRon® fﬁaﬁeai et%éﬂé‘fctpég H'dthellle

plate-1ike part 4a | e rear side of the axis of the front

frame 1. A tin atlgis hedse Alrles tovaledhhekakkel of othdeplaverlieoglydy 1la in
the plate-like part 4a of the concave 4 and the pivot nenber 51 8 S
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near tBe topy py adjusting the thickness of the plate-like part 104a and
that of the pivot portion 15la. In accordance with the
arrangement, as the plate-like part 104a has an increased
thickness with its sectional area being not very small as
compared to the sectional area of the remaining part of the
10 front frame 1, thereby to prevent the strength of the plate-
like part 104a from aecreasing. Moreover, like the above-
mentioned embodiment, as the slide link 5 is positioned
rearward of the axis of the front frame 1, the rear frame 2
neither projects from the lateral sides of the front frame 1
15 nor has any members which project laterally. Therefore, the
points at which the seat 3 is supported can be strengthened,
space efficiency can be improved when in use, and the area
for storage can be reduced. The numeral 109 in Fig. 6
indicates a fixing meﬁber by which the seat 3 is mounted to
20 the rear frame 2.
v _ Fig. 7 and 8 show another preferred embodiment of the
invention.
This embodiment is different from the embodiment
previously described in the shape of the concave 204 and the
25 shape of the pivot member 251 of the slide link 205. In
this embodiment, the front frame 201 and the rear frame 202
are essentially the same as those of the above embodiment.

The connection between the front frame 201 and the seat 3

13



end thereof to each of the opposite sides of the seat frane 32 by a fixing
menber 9. The rear frame 2 is so arranged as to overlap the front leg 11
when fol ded. Each slide link 5 nounted to the rear frane 2 is of synthetic

resin and 10 conprises a shaft 52 which is inserted into the rear franme
2 and a pivot nenber 51 integrally formed at the top end of the shaft 52.
In order to di sh frictiopnal, resi stance, eac? shaft 52 has such a
confi gur ati off*fh&t® C?W%F%ﬁ+?%'kﬁtWQQE;Q§fhr§?€ FF@ﬁrap?yaFﬁrFE% S€at shown

in the SeCt'Bf}anfilél héfber 2 qT NGehafd ' 3sCEHb é”SE $}§%\98ar

frame 2 when use an extends tTrom1nside e rear rarre e rear

frame 2 novegeinbeonédeetivbdihérer ChatHerd¥ories hol d@dcriﬁtﬂéﬂemll)_ s&lpport
each shaft 52 slidably and novably at the top end of the rear frame 2, a

cap menber 7giyeniskoutothécarxangementsend thet fsonbafréman20L. and e ough
hol e 7§%through |ch ;gﬁ%shaft 52 passes is provided in the center of each
cap ne ' 7 not only prevents a cut end of the rear

e e ol S el S5,
burr which i forié@ by transforming only the outer side of the rear half
. of the front frame 201. The concave 204 is provided at a
portion near to the lower end of each back support rod 213
10 which is located above the seat 3 in the front frame 201.
In other words, the inner side of the front fréme 201,
namely, the side thereof facing the seat 3 retains the
tubular shape of the pipe of the front frame 201 without
being pressed while the outer lateral side thereof is
15 collapsed to form the concave 204. The concave 204 is
pfovided with a planar side 204c facing outside. 1In the
planar side 204c a through hole 204b is formed parallel to
the lower crossbar 22la and passes also through the inner
side of the front frame 201.
20 On the other hand, the pivot member 251 of the slide
: link 205 is integrally formed with the shaft 252 as in the
above embodiment and the base portion 251b of the pivot
member 251 is the same in shape as that of the above
embodiment. The pivot portion 25la of the slide link 205 is
25 in the shape of a plate having an elongated generally semi-
circular configuration and provided at the upper end of the
base portion 251b. Namely, the pivot portion 25la is

provided at a position displaced laterally outward of the

14



inside the cut end of the rear franme 2 when the pipe material of the rear
frame 2 is cut. The circunference 7b of the upper surface of each cap
menber 7 is chanfered 9 considerably and the circunference 51c of the
| ower surface of each pivot nmenber 51 facing the cap nenber 7 is also
chanfered considerably (shown in Fig. 3) Each pivot nenber 51 has a

bi f ted t 51 ' t d 5 | b 51b
ahi ch s 1 it s sk 5% R0, RREFeaR R W o BveriD4s ot
part 5la hasgige i, & Uhfdd Ve %thoo?EhEhéhéﬁKf'@Sﬁsz)f riaﬂﬁ‘e gfeh%bé& g part

4a of the concaves 4. The pivot part 5la is nearly equal 1n"w to the

outer di anetefl tie tdemf riveme 202 andatHehagia 4P the pinmit MExamedb 201Nhr ough
whi ch the pivot pin 6 passes horizontall In the arrangenment of the
preferred enfo@vankep asnerallye. asi viewelsExgunthe fronthon aean mide.2 by

f|X|ngsthe The slide link 205 is mounted pivotally by first
bringing the pivot hole 253 of the pivot portion 25la into
coincidence with the through hole 204b of the concave 204,
then inserting the pivot pin 6 into the pivot hole 253 and
the through hole 204b, and finally riveting the end of the

10 pivot pin 6 inserted therethrough. As the slide link 205 is
pivotally mounted at its top end to the'concave 204 which is
formed at the outer side of the front frame 201, it becomes
easy to insert and rivet the pivot pin. In addition, the
decrease of the sectional area at the portion where the |

15 concave 204 is formed is kept about one-fourth of that of
the front frame 1, thereby to prevent the strength of the
concave 204 from being diminished. Moreover, the shaft 252
and the pivot member 251 of the slide link 205 are
integrally formed of synthetic resin, thereby to diminish

2Q the number of component parts. Further, as the pivot

- portion 25l1a of the pivot member 25 is formed of a single
plate-like configuration, the structure of the mold for the
pivot member 251 can be simplified, thereby to lower the
manufacturing cost.

25 The invention is not limited to the above-mentioned
embodiments. For example, in each of the above-mentioned
embodiments, the slide link 5, 205 is comprised of the shaft
52, 252 and the pivot member 51, 251 integrally formed of

15



cap nenber 7 to the top end of the rear leg 21 and passing 15 t he shaft
52 of the slide Iink 5 through the through hole 7a of the cap nenber 7.
Then the seat 3 is pivotally supported by the front frame 1 and the rear
frame 2, and the pivot menber 51 of the slide link 5 is positioned at the
concave 4 of each support rod 13 of the front frane 1. Next, the 20

pi vot hole 53 of he pi v er 51 and the.throu h 4h t he
plate-like pRYeche Jocf ???eubo @ag be.camBrifed At o2 c%l‘%‘? d"éﬁi;@ iM% ach
ot her, and tﬁgmgg gt hr he v he
through hol Then ttﬂa% or war 3 of ﬁgﬂ@ %u vg'?fpl n |é; rivet ecY’t
thereby to Zhay beref andtdlhand uoipmbn fieiiben ey ge poif | ehthetiic For
nmounting the slide links 5 pivotally to the front frane 1, the concaves 4

are fornmed b?e%*%sﬁﬁd:’?ﬁfbd& &hemaaypbet psn@egalthelrsﬁmrqqus 13 of the

L{Sgta {3”?01 5% 1men s. the éh&%f gﬁnber§n5%ggéeégglgélé¥iéhe ribsiﬂéa,'

but may be a round pipe or a round rod. In this case, the
outer surface of the shaft is preferably covered with resin
having a small coefficient of friction so as to diminish the
friction between the shaft and the cap member 7.

10 The front frame 1 may be made of a single piece of
steel pipe bent into a loop, both ends of which are brought
into end-to-end contact with each other and connedted by
welding. Namely, the frame is not open at.its upper end,
but continuously arched at the part to which the backrest is

15 mounted. In this case, the backrest is preferably mounted
to the arched portion.

The component parts are not limited to those
illustrated, but there may be various modificatiohs without
" departing from the spirit or essential characteristics
20 thereof. |
- POSSIBILITY OF USE IN INDUSTRY
The foldable chairs in accordance with the invention
are suitable for arrangement in many lines or fows on the
floor in halls of every kind or gymnasiums, and easy to set
25 for extra use when necessity requires to increase the number

of seats in haste.
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to the concaves 4, so that there is_nqﬂneedmtoupfovidewadditi)Hﬂ? FhHAS BEEN
for the pivotal connection. In other words, as it is not necegsar G&R d

a plate, for exanple, 5 a semcirc Imm‘ lﬂ“ M!l qU| red position
corresponding to the pivot part 5la of it becones easy
to formthe pivot device. In addition, thére" i s"no need to transfer the

pi pe bei ng ilii#‘ﬁg,fromthe cutting or bending line onto the welding Iine,
so that the manufacfuring line 10 is sinplified. The shaft 52 and the

pi vot menber 51 wpi chaceorsdablé echdia Jdonbrildimg:5 are integrally formed of
synthetic resin, thereby to reduce the nunber of conponent parts and render

t he manuf act ar fngnt;oﬁramevmade ok pipd maB2rialneith aybackrest roxtrapded

havi ng generally the sanme_out dlaneter s the_inner dianmeter_of the
t hr ough holea§a¥BF FAe engd ?Eéhkﬂv¥n9ni naE &f % £OnE L89S FPREHRPRFLY al

surface a pl g&@gh&# f abindSar af:?&ntéﬁ % %Qﬁrt 52 contacts the cap

material 7 on area and noves sSnoo herefore the fol dable chair
100 can be fal dedroframé hade USE iasd Imate&(ial having &npadfi 6f ofeanrs the

pi vot menber 51 is pivotally nounted to the plate-like parts 4a of the
concave 4 | oéggedcontinuously extending downward from its top end with a
sliding shaft whose top end is pivotally mounted to said
front frame and whose bottom end is slidably inserted into
10 the top end of each of the rear legs; and
a seat having its lateral sides pivotally supported near its
rear side by the rear frame and by the front frame forwardly

of the position supported by the rear frame;

said chair being characterized by that the front frame is

- 15 provided with concaves formed therein above the seat in use
i; by plastically tranéforming the pipe material,
that the sliding shafts are provided at théir upper ends
with pivot members mounted to said concaves, and
that the front and rear frames are so arranged that the axis
20 . of each of the rear legs is generally aligned with that of
- the corresponding front leg as viewed from the direction in

which the foldable chair is folded.
2. The foldable chair as described in claim 1 wherein
each of the concaves is formed so as to occupy both sides of
25 the pipe material of the front frame by transforming a rear
half of thé pipe material into a generally flat
configuration.

3. The foldable chair as described in claim 2 wherein

17 This Sheet Has Been Rep




at the rear side of the front fﬂaﬂE,1 the rear frame 2 i s not Iocated at

the |ateral sides of the front frane pivot ne |s,
shown in Fig. 4, 25 pivotally mn‘ m \ ; surface W’REEN
frame 1, the axis of the rear fra y overlaps th axrs o)

front frane 1 as viewed fromthe front or rear side. Therefore the distance

i m e, 1 HES GRS TR AS, TBE OF BRER BEPERBSEBHATA ot wni ch the sea

3 is nounted to the rear frame 2. The width of the foldable chair 100 is
equal to that of the front frame 1 when in use so that the 5 wi dt h of
the foldable chair 100 can be snmaller than that of a chair in which the
rear frame 2 is pivotally joined to the lateral sides of the front franme 1,
thereby to inprove space efficiency. Further, when folded, the rear frame 2
generakly overlaps the front frame 1, so that the foldable 10 chair 100
is smaller in width than the chair i.n .which the

10

15

20

25
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rear frame is pivotally joined to the lateral sides of the front frame 1.
In other words, if the foldable chair 100 is placed, for exanple, on the
floor with the front frame 1 underlying, the rear frame 1 is placed right
above the front 15 frame 2, thereby to enable the foldable chairs 100 to
be stacked within the wwdth of the front frane 1. Therefore, as conpared to
a chair in W?gqﬁéﬂgmrear frame 2 is located at the lateral sides of the
front frame T, € 10l dabl e chairs 100 occupy a snaller space when stacked

one upon 20  angt pg1dablle PEREEE B0 cdiprSisies aSErbhet fhhfeNYMRgde 0t he
fol dabl e chairs 100 which can be stacked increases, thereby to inprove

space effici pipg mhtariadywitk athbackrest siaghrovitied ebnitsetdp esdsémdn in
Fig. 6, may | nclude a plate- %Lke part 104a fornmed by pressing a portion of
the front 258aVipgaAePeif of Lront (1eos phlc cqndinuQUsIN e BXERBABY0si ng i nner

Ut vas, o WG eL bR Pheeot tage) Po gl o ol B cplpke Pt 63

Lnner surfacpgtekibliehdding a pair of rear legs 21 continuously
exténding downward from its top end with a sliding shaft
whose top end is pivotally mounted to the front frame 1 and
whose bottom end is slidably inserted into the top end of

10 each of the rear legs 21; and a seat 3 having its lateral
sides pivotaily supported near its rear side by the rear
frame 2 and by the front frame 1 forwardly of the position
supported by the rear frame 2; and is characterized by that
the front frame 1 is pro#ided with concaves 4 formed therein

15 above the seat 3 in use by plastically transforming the pipe
material, that each sliding shaft is provided at its upper
end with a pivot member 51 mounted to the concave 4, and
that the front and rear frames 1, 2 are so arranged that the
axis of the rear leg 21 is generally aligned with that of

20 the front leg 11 as viewed from the direction in which the

. foldable chair 100 is folded.

25
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material constituting the front frame 1 contact each other. In this case,
the total thickness of the plate-like part 104a and the pivot portion 15la
of the pivot nmenber 151 is set generally equal to the outer dianeter of the
front frame 5 1 by adjusting the thickness of the plate-like part 104a
and that of the pivot portion 151a. | i/afcordance with the arrangenment, as
the plate-like part 104a has an increased thickness with its sectional area
bei ng not very snall as conpared to the sectional area of the renaining
part of the 10 front frame 1, thereby to prevent the strength of the
plate- |ike part 104a firom decreasing. Mreover, |ike the above- nentioned
enbodi nent, as the slide link 5 is positioned rearward of the axis of the
front frame 1, the rear frane 2 neither projects fromthe'lateral sides of
the front frame 1 15 nor has any nenbers which project laterally.
Therefore, the points at which the seat 3 is supported can be strengthened,
space efficiency can be inproved mhfgiin e, . and the area for storage can
be reduced. The nuneral 109 in Fig. g;. 1?5




indicates a fixing nmenber by which the seat 3 is nounted to 20 t he rear
frame 2. Fig. 7 and 8 show another preferred enbodi nent of the invention.
This enbodinment is different fromthe enbodi ment previously described in

t he shape of the concave 204 and the 25 shape of the pivot nenber 251 of
the slide link 205. In this enbodi me@f,/ the front frame 201 and the rear
frame 202 are essentially the sane as those of the above enbodi ment. The
connection between the front frane 201 and the seat 3 13 and the
connection between the rear frame 202 and the seat 3 by a fixing nenber 209
are the sanme as those of the above- nentioned enbodi nent. Therefore, no
description wll be given about the arrangenents of the front frame 201 and
the 5 rear frame 202. Unlike in the above enbodi ment, the concave 204 is

Fig. 2




formed by transformng only the outer side of the rear half of the front
frame 201. The concave 204 is provided-at a portion near to the |ower end
of each back support rod 213 10 which is | ocated above the seat 3 in the
front frame 201. In other words, the oider side of the front frane 201
nanely, the side thereof facing the seat 3 retains the tubular shape of the
pi pe of the front frame 201 wi thout being pressed while the outer |ateral
side thereof is 15 col |l apsed to formthe concave 204. The concave 204
is provided with a planar side 204c facing outside. In the planar side 204c
a through hole 204b is forned parallel to the |lower crossbar 22la and
passes al'so through the inner side of the front .frame 201. 20 On

t he other hand, the pivot nenber 251 of the slide link 205 is integrally
formed with the shaft 252 as in thl;igﬁé enbodi mrent and the base portion
251b of the pivot nenber 251 is th fn shape as that of the above
enbodi nent. The pivot portion 251a of the slide link 205 is 25 in'the
shape of a plate having an el ongated generally sem - circular configuration
and provided at the upper end of the




base portion 251b. Nanely, the pivot portion 25l1a is provided at a position
di splaced laterally outward of the 14 = axis of the shaft 252 and
corresponding to the concave 204, thereby to cause the axis of the shaft
252, nanely the axis of the rear frame 202, and the axis of the front frame
201 to overlap generally as viewed f4gifthe front or rear side. 5

The slide link-205 is nounted pivotally by first bringing the pi-vot hole
253 of the pivot portion 25la into coincidence with the through hole 204b
of the concave 204, then inserti Jghe ivot pin 6 into the pivot hole 253
and the through hol e 204b, and fTrnd@ly riveting the end of the 10 pi vot
pin 6 inserted therethrough. As the slide link 205 is pivotally nounted at
its top end to the concave 204 which is formed at the outer side of the
front frame 201, it becomes easy to inseBl and rivet the pivot pin. In
addition, the decrease of the sectionéL/Area at the portion where the
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15 concave 204 is formed is kept about one-fourth of that of the front
frame 1, thereby.to prevent the strength of the concave 204 from bei ng

di m ni shed. Moreover, the shaft 252 and the pivot nenber 251 of the slide
link 205 are integrally fornmed of synthetic resin, thereby to dimnish 20
t he nunber of component parts. Furthed§f7as the pivot portion 251a of the
pi vot nmenber 25 is forned of a single plate-like configuration, ‘the
structure of the nold for the pivot nenber 251 can be sinplified, thereby
to | ower the manufacturing cost. 25 The invention is not limted
to the above-nenti oned enbodi nents. For exanple, in each of the
above-nenti oned enbodi nents, the slide link 5 205 is conprised of the
shaft 52, 252 and the pivot nmenber 51, 251 integrally formed of 15
synthetic resin, but may be conprised of a shaft and a pivot nenber as
separate nmenbers. Nanmely, for exarrFigaéhaft
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may be of nmetal and a pivot menber nmay be of synthetic resin, or both of
them may be of netal. In the above 5 . enbodinents, the shaft 52 is an
aggregation of the ribs 52a, but may be a round pipe or a round rod. In
this case, the outer surface of the shaft is preferably covered with resin
having a small coefficient of friction s@f@# to diminish the friction

bet ween the shaft and the cap nenber 7. 10 The front frame 1 may
be made of a single piece of steel pipe bent into a | oop, both ends of

whi ch are brought into end-to-end contact with each other and connected by
wel ding. Nanely, the frane is not open at its upper end, but continuously

arched at the part to which the backrest is 15 mounted. In this case,
the backrest is preferably nounted to the arched portion. The conponent
parts are not limted to those illustrated, but there nmay be various

nodi fications w thout departing fromt Spisit or essential
characteristics 20 t her eof . PQOSSI BI 1{;- ¥ USE | N | NDUSTRY The fol dabl e

chairs in accordance wi.th the invention
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are suitable for arrangenent in many lines or rows on the floor in halls of
every kind or gymnasi uns, and easy to set 25 for extra use when
necessity requires to increase the nunber of seats in haste. 16 Cl ai ns:
1. A foldable chair conprising: a front frane made of plastically
transformabl e pipe material with a b?zﬁrest provided at its top end and 5
having a pair of front legs contfhfously extendi ng downward from said
top end, said frane pipe material having a rear half and first and second
sides; a rear frame nade of pipe nmaterial having a pair of rear |egs

conti nuously extending downward fromits top end and 10 a pair of sliding
shafts whose top ends are each pivotally nounted to said front frame and
whose bottom ends are each slidably inserted into the top end of a
respective one of

Fig. 8

31
e
31b '-\1_131c
7
3 ﬁ’ «-\_,.221a
iy
31a— i/
%
9

32

‘
| f
&\_‘/
_“

209

e

Damevam—

CIN




the rear legs; and a seat- having its |ater dITHIS SKEST pixgaean ||y rted near
' o MRRLAGRMENT SHEET

15 !E_S.-rear summmm rear fr?me a_nd bydn hfa fﬁﬁﬁm_cﬁmarr? f has ;
position supp mﬂ ,gg ranme, sal (,H“;cl.ol§> el II@IIQI ac gkrlngg@qwgnt

the,front franmd bel ng wi th concaves orvKeF @t & ab

frame seat pivots, each of said concaves being forned so 20 as to occupy
bot h si des he front frame pipe material and including said rear half of
said front franme material forned as a generally flat portion; the sliding
shafts being provided at their upper ends with pivot nenbers nmounted to
said flat portiorts, @andEdldadleoechaipdconpriingfranes being so arranged
that an | ongitudinal axis of each of the rear legs is generally aligned
with that of2t ek r Expomedi ngder ok | @iptematierifed debth chabrecksestewed

fromits fr Ogéo&{déé Sat[_ e?.(:b %%% \/\gne& at.rrfg ﬁggrlikgl g fpoalidreddf 11z:ront legs

5 continuously extending downward from said top end;
a rear frame made of plastically transformable pipe
material having a pair of rear legs continuously extending
downward from its top end with a sliding shaft whose top
end is pivotally mounted to said front frame- and whose

10 DYottom end is slidably inserted into the top end of each
of the rear legs; and
a seat having its lateral sides pivotally supported near
its rear side by the rear frame and by the front frame
forwardly of the position supported by the rear frame;

15 said chair being characterized by: that the front frame is

provided with concaves formed therein above the seat in

use, each of said concaves being formed so as to occupy
both sides of the pipe material of the front frame bv
transforming 'a rear half of the pipe material by
20 compression into a generally flat portion: that the

sliding shafts are provided at their upper ends with pivot
members mounted to sé.id flat portions: and that the front
and rear frames are so arranged that the axis of each of
the rear legs 1s generally aligned with that of the

25 corresponding front leg as viewed from the direction in
which 'the foldable chair is folded, and when the chair is
folded., the front side of the rear frame substantially
.-contac'tg' the rear side of the fropt frame.

17



REPLACENENT SHEET the front side of the rear frane substanhgﬁdc% éont att s.r
4t he rear side of- the front frame. 2 The foldable chair ENWE‘EI]’
1 wherein said rear half of t he Tt frarre is forned into shid

general ly flat portion b onpr ess he fol dabl e chair
claim1l wherein each:of sal Sﬂ as an el ongat ed pfate hawﬁaaa
théen

generally

sem -circul ar:

ims:

respective oye of said concaVes

10

15

20

25

1. A foldable chair comprising:
a front frame made of p;gggwg@jﬁ. pipe
material with a backrest provided at its top end and
having a pair of front 1legs continuously extending
downward from said top end, gaid frame pipe material
having a res and firs nd si ;
a rear frame made of pipe ma.terlial having a pair of rear
legs continuously extending downward from its top end and
a pair of sliding shaftg whose top ends are each pivotally
mounted to said front frame and whose bottom ends are each
slidably inserted into the top end of a respective one of
the rear legs; and
a seat having its lateral sides pivotally supported near
its rear side by the rear frame and by the front frame
forwardly of the positz’_.on supported by the rear frame;
said chair being characterized by: the front frame being
provided with- concaves formed therein above the front
frame seat pivots, each of said concaves being formed so
as to occupy both sides of the front frame pipe material

and inclgding_ said rear half of gaid front frame material
formed as a generally flat portion; ¢tk the sliding shafts
being provided at their upper ends with pivot members

mounted to said flat portions; and the front and rear

frames being so arranged that an longitudinal axis of each

of the rear legs is generally aligned with that of the

corresponding front leg when the foldable chair is viewed
from its front or its rear, and when the chair is folded,

17
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the front side of the rear frame substantially contacts
the rear side of the front frame.

2. The.foldable chair according to claim 1 wherein

said rear half of the front frame is formed into said

‘generally'flat portion by compression.

3. The foldable chair according to claim 1 wherein

each of said pivot members has an elongated plate having a

generally semi-circular configuration for rotating

relative to a respective one of said concaves.
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