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STRUCTURE FOR ATTACHING SPRING 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a structure for 
attaching a spring Which is entirely formed in a frame, 
having one end connected to a ?rst attaching object and 
other end connected to a second attaching object, respec 
tively. 

[0003] 2. Description of the Related Art 

[0004] Conventionally, as a method to attach a spring 
Which can accumulate reaction forces due to an elastic 
deformation so as to be able to adjust the reaction force, for 
example, an aspect of ?xing one end of a compression coil 
spring and attaching other end of the compression coil 
spring in a longitudinal direction movably is considered (for 
example, please refer to a Japanese Patent Application 
Laid-Open No. 2003-265256 (particularly, refer to FIG. 
11)). 
[0005] Thus, there are various springs other than the 
compression coil spring and among them, there is a spring, 
Which is formed in an elongated shape extending in a 
direction, is curved in a direction vertical to the longitudinal 
direction, and can accumulate the reaction forces. An object 
of the present invention is to provide means for adjusting the 
reaction force in such a spring. 

SUMMARY OF THE INVENTION 

[0006] Namely, a structure for attaching spring according 
to the present invention is an attaching structure of spring 
having one end connected to a ?rst attaching object and 
other end connected to a second attaching object, respec 
tively, and being arranged to these attaching objects in 
parallel, Wherein the one end is attached to the ?rst attaching 
object via a ?rst attaching portion and the other end is 
attached to the second attaching object via a second attach 
ing portion; and at least one of the ?rst attaching portion and 
the second attaching portion is formed so as to be able to 
change a relative angle betWeen the spring and the attaching 
faces of the ?rst attaching object or the second attaching 
object. 

[0007] According to such a structure, When the elastic 
force acting from the spring on the attaching object is made 
smaller, for example, due to an aging phenomena of the 
spring, by changing the relative angle into the side Where the 
reaction forces accumulated in the spring is made larger to 
keep the elastic force or by changing the relative angle When 
a user feels that the elastic force received by the backrest 
from the spring is too strong or too Weak, it is possible to 
adjust the reaction forces accumulated in the spring, namely, 
the elastic force acting on the backrest. 

[0008] As an aspect capable of speci?cally realiZing such 
a structure, the constitution that the second attaching portion 
comprises a shaft member for pivotally ?tting the spring to 
the second attaching object, and an adjusting member, Which 
is disposed at a position displaced into the opposite side of 
the side directed from the shaft member to the ?rst attaching 
object, for pressing the second attaching object or the spring 
may be available. 
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[0009] As a constitution capable of easily realiZing the 
constitution described in the former clause, the constitution 
that the adjusting member is a male screW member, and an 
abutting position With the ?rst attaching object, the second 
attaching object, or the spring is changed by screWing this 
male screW member backWard and forWard With respect to 
a female screW portion Which is disposed penetrating 
through the ?rst attaching object or the second attaching 
object may be considered. Employing such a constitution, 
since a head portion of the male screW Which is the adjusting 
member is exposed on the surface of the opposite side of the 
second attaching object, it is possible to adjust the abutting 
position betWeen the adjusting member and the second 
attaching object very easily. 

[0010] As a constitution capable of easily obtaining the 
advantages as described above, the constitution that the ?rst 
attaching object is an upper frame element to form an upper 
portion of a backrest of a chair, and the second attaching 
object is a loWer frame element to form a loWer portion of 
the backrest of the chair may be considered. According to 
such a constitution, it is possible to incline the upper frame 
element With respect to the loWer frame element and acting 
the reaction force on the upper frame element in association 
With tilt, and further, the reaction force given by the frame 
like spring can be adjusted. 

[0011] As other constitution preferably capable of obtain 
ing the above-described advantages, the constitution that the 
?rst attaching object is a base to support a seat of a chair and 
a backrest thereof, and the second attaching object is a back 
frame to form at least one portion of the backrest of the chair 
may be considered. According to such a constitution, acting 
the reaction force on the back frame in accordance With the 
rocking operation of the backrest, the rocking reaction force 
given by the frame-like spring can be further adjusted. 

[0012] In addition, according to a constitution that the 
springs are arranged separated at a rear face of a backrest of 
a chair, and the spring has the same shape as a back frame, 
an upper frame element, or a loWer frame element, it is 
possible to obtain the appearance such that the spring seems 
a portion of the backrest, and the appearance of the chair 
using such a spring can be arranged. 

[0013] Employing the attaching structure of the spring 
according to the present invention, When the elastic force 
acting from the spring on the attaching object is made 
smaller, for example, due to the aging phenomena of the 
spring, by changing the relative angle into the side Where the 
reaction forces accumulated in the spring is made larger to 
keep the elastic force or by changing the relative angle When 
a user feels that the elastic force received by the back from 
the spring is too strong or too Weak, it is possible to adjust 
the reaction forces accumulated in the spring, namely, the 
elastic force acting on the backrest. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] FIG. 1 is a perspective vieW shoWing a chair of an 
embodiment according to the present invention as seen from 
the front side thereof; 

[0015] FIG. 2 is a perspective vieW shoWing the chair 
according to the embodiment as seen from the back side 

thereof; 
[0016] FIG. 3 is a side vieW of the chair according to the 
embodiment; 
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[0017] FIG. 4 is a rear vieW of the chair according to the 
embodiment; 
[0018] FIG. 5 is a plan vieW of the chair according to the 
embodiment; 
[0019] FIG. 6 is a side vieW showing the synchronous 
rocking operation of the chair according to the embodiment; 

[0020] FIG. 7 is a side vieW shoWing the state that an 
upper frame element on the chair according to the embodi 
ment is displaced backward; 

[0021] FIG. 8 is a perspective vieW shoWing the deforma 
tion operation of a backrest face of the chair according to the 
embodiment; 
[0022] FIG. 9 is a plan vieW shoWing the deformation 
operation of a backrest face of the chair according to the 
embodiment; 
[0023] FIG. 10 is a side vieW enlarging the substantial 
portions of the chair according to the embodiment; 

[0024] FIG. 11 is an exploded perspective vieW of the 
substantial portions of the chair according to the embodi 
ment; 

[0025] FIG. 12 is a side vieW enlarging the substantial 
portions of the chair according to other embodiment of the 
present invention; 

[0026] FIG. 13 is a side vieW of the chair according to 
other embodiment of the present invention; 

[0027] FIG. 14 is a side vieW enlarging the substantial 
portions of the chair according to other embodiment of the 
present invention; and 

[0028] FIG. 15 is a side vieW of the chair according to 
other embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0029] An embodiment of the present invention Will be 
described beloW With reference to the draWings. 

[0030] As shoWn in FIGS. 1 to 5, the chair according to the 
present embodiment is provided With a leg 4, a base 2 
supported by the leg 4, a seat 3 arranged on the base 2, and 
a backrest 1 pivotally ?tted on the base 2 via a horizontal 
support shaft 16, and this chair can carry out the synchro 
nous rocking operation that the seat 3 and the backrest 1 are 
inclined in conjunction With each other. 

[0031] Describing in detail, leg 4 is provided With a leg 
Wing 41 mounting a plurality of casters thereon and a leg 
support pillar 42 rising approximately vertically from the 
center of the leg Wing 41 so as to be able to move up and 
doWn the leg support pillar 42 due to expansion and con 
traction of a gas spring (not illustrated) installed betWeen the 
leg Wing 41 and the leg support pillar 42. 

[0032] The base 2 is ?xed to the upper end of the leg 
support pillar 42, and it is possible to adjust the height 
positions of the seat 3 and the backrest 1 through the moving 
up and doWn operation of the leg support pillar 42. The base 
2 incorporates an elastic urging mechanism (not illustrated) 
to urge the backrest 1 turning around the horiZontal support 
shaft 16 forWard and a ?xing mechanism (not illustrated) to 
?x the rocking angle of the backrest 1 or the like. The elastic 
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urging mechanism may elastically urge a back frame 11 by 
mounting a coil spring and a gas spring. It is assumed that 
the ?xing mechanism may ?x a rocking angle, for example, 
by selectively engaging a nail to any of plural steps of 
recesses disposed to the side of the back frame 11; hoWever, 
in the case of using the gas spring in a push lock system for 
the elastic urging mechanism, an aspect to prohibit the 
expansion and contraction operation of the gas spring by 
driving a bulb of the gas spring may be possible. 

[0033] The seat 3 is con?gured so as to hold a cushion 
body 32 constituting a seat face on a seat receiver 31. The 
cushion body 32 is made as a double layered structure 
superimposing a urethane cushion material on a double 
raschel mesh, for example, made of a synthetic ?ber, the 
mesh at the loWer layer secures an appropriate elasticity 
While absorbing the shock, and the urethane cushion mate 
rial of the upper layer keeps a stability of a posture. The front 
end of the seat 3 is supported by the base 2 so as to slidably 
move in a back and front direction for the base 2, and the rear 
end of the seat 3 is attached to the loWer frame portion 13 
of the back frame 11 via a hinge (not illustrated). 

[0034] The backrest 1 is made by attaching an upholstery 
member 12 con?guring the backrest face S on the front face 
of the back frame 11. The back frame 11 is provided With the 
loWer frame portion 13 Which is turnably connected around 
the horiZontal support shaft 16 With respect to the base 2, the 
upper frame portion 14 Which is connected to the upper end 
of the loWer frame portion 13 via the hinge 17, and the 
reaction force frame portion 15 Which is a spring member 
formed in a frame shape to support this upper frame portion 
14 from behind. 

[0035] The loWer frame portion 13 is made by mutually 
connecting the right and left upper elements 131a and 13119 
separately arranged in a Width direction by a rigid lateral 
bridging material 132. The loWer frame elements 131a, 
131b, and the rigid lateral bridging material 132 are rigid 
bodies, for example, made of a metal. The loWer frame 
elements 131a and 13119 are elongated from the front end 
Where the horizontal support shaft 16 is located to the rear 
portion and curved upWard at the rear end to be made into 
approximately an L-shape as seen from the side. 

[0036] The upper frame portion 14 is made by mutually 
connecting the right and left upper frame elements 141a and 
14119 separately arranged in a Width direction by an elastic 
lateral bridging material 142. The upper frame elements 
141a and 14119 are rigid bodies, for example, made of a 
metal; hoWever, the elastic lateral bridging material 142 is an 
elastic body, for example, made of a resin. The upper frame 
elements 141a and 14119 are sloWly curved from the loWer 
end Where the hinge 17 is located and is elongated upWard 
While getting dented backWard in some degree so as to be 
made into an arch sWelled forWard again in the vicinity of its 
upper end as seen from the side. 

[0037] The reaction force frame portion 15 is made of 
reaction force frame elements 151a and 1511) Which are 
frame-like springs of the same number to support each of the 
upper frame elements 141a and 14119. 

[0038] Thus, according to the present invention, the reac 
tion force frame elements 151a and 1511) have their one ends 
and other ends connected to the loWer frame elements 131a 
and 1311) Which are the ?rst members, and the upper frame 
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elements 141a and 1411) Which are the second members, 
respectively. The reaction force frame elements 151a and 
1511) can accumulate the reaction forces due to the elastic 
deformation, and these reaction force frame elements 151a 
and 15119 are formed in a frame shape Which is elongated 
along the upper frame elements 141a and 14119 and the loWer 
frame elements 131a and 13119. 

[0039] Speci?cally, loWer ends 152a and 152b, Which are 
one ends of the reaction force frame elements 151a and 
151b, are linked With the doWnWard faces of the loWer 
attaching portions 133a and 133b, respectively; and upper 
ends 153a and 15319 are linked With the rear faces of the 
upper frame elements 141a and 141b, respectively. HoW 
ever, other ends of the reaction force frame elements 151a 
and 15119 are not prevented from being ?xed on the seat 3 
and the base 2 supporting the backrest 1. It is assumed that 
the reaction force frame elements 151a and 15119 are made 
of an elastic body made of a resin of the same quality, for 
example, as the elastic lateral bridging material 132. Accord 
ing to the present embodiment, the reaction force frame 
elements 151a and 15119 are frame-like springs made of a 
resin, Which are elongated along the loWer frame elements 
131a and 13119 and the upper frame elements 141a and 1411) 
so as to be made into approximately a L-shape as seen from 
the side. These reaction force frame elements 151a and 15119 
are molded in such a manner that the Width measurements 
are the same or slightly smaller than those of the frame 
elements 131a, 131b, 141a, and 14119 and the back and forth 
or the upper and loWer thicknesses thereof are thinner than 
those ofthe frame elements 131a, 131b, 141a, and 14119 (in 
addition, they are becoming gradually thinner as being far 
from the end to be connected to the frame elements 131a, 
131b, 141a, and 14119). Thereby, the appearance such that 
the reaction force frame elements 151a and 15119 seem a 
portion of the back frame 11 branched from the frame 
elements 131a, 131b, 141a, and 14119 is formed. 

[0040] In the periphery of the hinge 17 to pivotally ?t the 
loWer frame elements 131a and 13119 and the upper frame 
elements 141a and 14119 With each other, speci?cally, from 
the rear ends of the loWer frame elements 131a and 13119 to 
the vicinity of the upper ends thereof and in the range in the 
vicinity of the loWer ends of the upper frame elements 141a 
and 141b, a curved shape that the front face of the frame is 
sWelled forWard as seen from the side is formed. As 
described above, also in the vicinity of the upper ends of the 
upper frame elements 141a and 141b, a curved shape that 
the front face of the frame is sWelled forWard as seen from 
the side is formed. Thus, the upholstery member 12 is tensed 
so as to be bridged to the above-described region formed in 
the curved shape of the loWer frame elements 131a and 13119 
and the upper frame elements 141a and 14119. 

[0041] The upholstery member 12 is mainly made by a 
stretch upholstery fabric. The upholstery fabric is made by 
Weaving an elastic thread such as an elastomer thread or the 
like in a double raschel mesh, for example, of a synthetic 
resin and this upholstery fabric has both of strength and a 
cushion capability. The upholstery fabric has different 
appearances (color, pattern, and brilliance or the like). The 
upper side and right and left sides of the upholstery fabric 
are kept by a backup material (not illustrated) formed in a 
three-Way frame or a four-Way frame as seen from the front. 
The backup material is a thin plate made of, for example, a 
resin, and particularly, this backup material prevents the 
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right and left sides of the upholstery fabric from being ?exed 
inside to keep the upholstery fabric into the tensed state. The 
upper end of the upholstery member 12 is installed in the 
right and left upper frame elements 141a and 14119 to be 
supported, and the loWer ends are installed in the right and 
left loWer frame elements 131a and 13119 to be supported. In 
this case, the backup material practices the action of a plate 
spring and presses the upholstery fabric to be evaginated. 

[0042] Further, it is also possible to bridge a lumber 
support belt 18 at the height position corresponding to the 
Waist portion of a person Who is seated on the chair at the 
back of the upholstery member 12. Even When the person 
Who is seated on the chair leans against the backrest face S, 
the region Where the lumber support belt 18 is bridged does 
not sink backWard more than a depth corresponding to the 
length of the lumber support belt 18. 

[0043] The chair according to the present embodiment can 
perform the synchronous rocking operation that the seat 3 
and the backrest 1 are inclined in conjunction With each 
other. As shoWn in FIG. 6, according to the synchronous 
rocking operation, the backrest 1 is inclined backWard and 
forWard by entirely turning the back frame 11 around the 
horiZontal support shaft 16. At the same time, the rear end 
of the seat 3 is sWung upWard and doWnWard in conjunction 
With the back frame 11 and the front end of the seat 3 is slid 
backWard and forWard. 

[0044] On that basis, in the chair according to the present 
embodiment, the operation is possible to displace only the 
left half of the upper portion of the backrest face S backWard 
or only the right half thereof backWard folloWing the move 
ment that the person Who is seated on the chair turns his or 
her head to look back in the seat, extends his or her arm, and 
tWists his or her body. In the upper frame portion 14 
supporting the upper portion of the backrest face S moves 
backWard and forWard, the upper frame elements 141a and 
1411) move independently each other, Which are paired in 
right and left. In other Words, the upper frame element 14111 
at the left side is connected to the loWer frame element 13111 
at the left side via the hinge 17, and the upper frame element 
141!) at the right side is connected to the loWer frame 
element 131!) at the right side via the hinge 17. These upper 
frame elements 141a and 1411) can turn individually. 

[0045] As shoWn in FIG. 7, When the upper frame ele 
ments 141a and 14119 are inclined backWard around the 
hinge 17, the area Where the upholstery member 12 contacts 
the region formed in the curved shapes of the loWer frame 
elements 131a and 13119 and the upper frame elements 141a 
and 14119 gradually increased, and further, the upholstery 
fabric extends upWard and doWnWard While increasing a 
tension. In addition, the reaction force frame elements 151a 
and 15119 are deformed to extend angles and accumulate the 
reaction forces therein. Then, the reaction force frame ele 
ments 151a and 15119 elastically urge the upper elements 
141a and 14119 to the original positions, namely, forWard. 

[0046] Then, if any one of the upper frame elements 141a 
and 14119 relatively displaced in a back and front direction 
for other one of the upper frame elements 141a and 141b, as 
shoWn in FIG. 8 and FIG. 9, it is possible to change the 
shape of the backrest face S three-dimensionally. In this 
operation, the loWer frame portion 13 is not necessarily 
driven. In addition, since the loWer frame elements 131a and 
13119 to be paired left and right are rigidly connected via the 
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rigid lateral bridging material 132, these loWer frame ele 
ments 131a and 13119 constantly make a movement in a 
uni?ed manner. Therefore, the loWer portion of the backrest 
face S, namely, the portion backward from the Waist portion 
of the person Who is seated on the chair constantly keeps a 
predetermined shape. 
[0047] If one of the upper frame elements 141a and 14119 
relatively moves backWard and forWard to other one of them 
in accordance With the movement of the person Who is 
seated on the chair, a distance betWeen right and left upper 
frame elements 141a and 1411) increased. In this case, in 
order to correspond to increase of the distance betWeen these 
frame elements 141a and 141b, the elastic lateral bridging 
material 142 is elastically deformed. The elastic lateral 
bridging material 142 of the present embodiment connects 
the upper ends of the frame elements 141a and 14119 With 
each other to be assembled to make the curved shape getting 
dented backWard as seen from the ?at face. The back and 
front thickness of the elastic lateral bridging material 142 is 
gradually thinner toWard the center in the Width direction 
thereof from the opposite ends thereof connected to the 
upper frame elements 141a and 141b, so that the center 
portion is comparatively deformable than the opposite ends. 
This structure serves to prevent the load from getting 
centered on the place Where the upper frame elements 141a 
and 14119 are connected to the elastic lateral bridging mate 
rial 142. When one of the upper frame elements 141a and 
14119 relatively moved backWard and forWard against other 
one of them, the elastic lateral bridging material 142 is 
deformed so as to decrease a curvature factor and extends 
the distance betWeen the opposite ends. 

[0048] In addition, the load of the person Who is seated on 
the chair given to the backrest S may act on the upper frame 
elements 141a and 1411) via the upholstery member 12 and 
may give the load on the hinge 17 so as to incline the upper 
frame elements 141a and 14119 inWard. In order to reduce 
such a load, the elastic lateral bridging material 142 is 
assembled so that it exercises the initial elasticity so as to 
separate the upper frame elements 141a and 14119 in a Width 
direction. 

[0049] It is also possible to incline both of the upper frame 
elements 141a and 1411) via the upholstery member 12. In 
this case, for example, stretch to largely through his or her 
back becomes possible. 

[0050] Thus, the present embodiment may provide a struc 
ture for attaching spring having one end connected to a ?rst 
attaching object and other end connected to a second attach 
ing object, respectively, and arranged these attaching objects 
in parallel, Wherein one end is attached to the ?rst attaching 
object via a ?rst attaching portion and other end is attached 
to the second attaching object via a second attaching portion; 
and at least one of the ?rst attaching portion and the second 
attaching portion is formed so as to be able to change a 
relative angle betWeen the spring and the attaching faces of 
the ?rst attaching object or the second attaching object. 

[0051] Speci?cally, as shoWn in FIGS. 1 to 9, and as 
shoWn in FIG. 10 Which is a side vieW enlarging the 
substantial portions and FIG. 11 Which is the exploded 
perspective vieW of the substantial portions, respectively, the 
?rst attaching objects are the upper frame elements 141a and 
141b, the second attaching objects are the loWer frame 
elements 131a and 131b, and the springs are the reaction 
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force frame elements 151a and 15119. In addition, the ?rst 
attaching portions are the upper attaching portions 143a and 
143b, and the second attaching portions are the loWer 
attaching portions 133a and 133b, respectively. Then, these 
loWer attaching portions 133a and 13319 are provided With 
shaft members 1331a and 1331b for pivotally ?tting the 
reaction force frame elements 151a and 15119 and the loWer 
frame elements 131a and 131b, and adjusting members 
1332a and 1332b disposed at a position displaced into the 
opposite side of the side directed from the shaft members 
1331a and 1331b to the upper frame elements 141a and 
14119 for pressing the reaction force frame elements 151a 
and 15119. In addition, the adjusting members 1332a and 
1332b are male screW members according to the present 
embodiment, and by screWing backWard and forWard these 
adjusting members 1332a and 1332b With respect to female 
screW portions 131ay and 131by formed protruding through 
the loWer frame elements 131a and 131b, the abutting 
positions With the reaction force frame elements 151a and 
15119 are changed. Further, the reaction force frame elements 
151a and 15119 are formed in the shapes similar to those of 
the upper frame elements 141a and 14119 and the loWer 
frame elements 131a and 13119 to be arranged at the rear face 
side of the backrest 1, for more detail, they are arranged 
separated into the rear face sides of the upper elements 141a 
and 14119 and the rear face sides of the loWer frame elements 
131a and 13119. 

[0052] More speci?cally, the loWer ends 152a and 15219 of 
the reaction force frame elements 151a and 15119 are pro 
vided With projections 154a and 15419 projecting toWard the 
loWer frame elements 131a and 13119. On the other hand, on 
the attaching faces of the loWer frame elements 131a and 
131b, namely, on the doWnWard faces 131111 and 131191 , 
attaching concave portions 131ax and 13bx capable of 
accommodating these projections 154a and 154b, respec 
tively, are provided. Further, by inserting these shaft mem 
bers 1331a and 1331b in shaft inserting holes 131112 and 
131192 formed on these loWer frame elements and shaft 
inserting holes 154ax and 154bx formed on the reaction 
force frame elements With the these projections 154a and 
15419 accommodated in these attaching concave portions 
131ax and 131bx, the reaction force frame elements 151a 
and 15119 are pivotally ?tted to the loWer frame elements 
131a and 131b, respectively. 

[0053] On the other hand, the female screW portions 131ay 
and 131by are disposed at the opposite side of the upper 
frame elements 141a and 14119 from the attaching concave 
portions 131ax and 131bx, namely, the position Which is 
displaced to the loWer front side. 

[0054] In other Words, in the chair C according to the 
present embodiment, if the adjusting members 1332a and 
1332b are moved doWnWard With respect to the female 
screW portions 131ay and 131by, the loWer ends of these 
adjusting members 1332a and 1332b may press the loWer 
ends of the reaction frame elements 151a and 1511). Then, 
the loWer ends 152a and 15219 of the reaction force frame 
elements 151a and 1511) may turn around the shaft members 
1331a and 1331b, and a relative angle betWeen the reaction 
force frame elements 151a and 15119 and the doWnWard 
faces 131111 and 131191 of the loWer frame elements 131a 
and 13119 is changed. On the other hand, if the adjusting 
members 1332a and 1332b are moved upWard, the reaction 
force frame elements 151a and 15119 are elastically 








