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The invention relates to a chair With a seat, a base support 
and a backrest, Wherein the seat is pivotably mounted on the 
base support and the backrest is pivotably mounted on the 
seat, and a ?rst spring system is provided between the base 
support and the seat and a second spring system is provided 
between the seat and the backrest. Furthermore, means are 
provided for adjusting the spring behaviour of the tWo spring 
systems so that the pivotability of the seat in relation to the 
base support and the pivotability of the backrest in relation 
to the seat can be adapted to different requirements, espe 
cially to users of different Weights. 
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CHAIR 

[0001] The invention relates to a chair With a seat, a base 
support and a backrest. 
[0002] Many different chair designs are known in practice. 
In the so-called three-point mechanism, the seat, the base 
support and the backrest are coupled together via three 
articulation points in such a Way that a predetermined 
synchronous relationship is established betWeen the incli 
nation of the seat and the inclination of the backrest. With 
respect to the location of the pivot point, three-point mecha 
nisms of this type represent a compromise betWeen different 
ergonomic requirements, Which cannot be satis?ed indepen 
dently of one another. 
[0003] DE-B-l03 18 759 describes a tWo-point mecha 
nism in Which the seat is pivotably mounted on the base 
support With the interposition of a spring system. Further 
more, means are provided for adapting the spring behaviour 
of this spring member to different requirements. The back 
rest is connected to the seat via an articulation axis, Wherein 
synchronisation betWeen the inclination of the seat and the 
inclination of the backrest is rendered possible by means of 
a cable construction provided betWeen the base support, the 
seat and the backrest. 
[0004] A chair Which has a tWo-point mechanism is knoWn 
from DE-A-43 31 987, Wherein the seat is pivotably 
mounted on the base support and the backrest is pivotably 
mounted on the seat, and a ?rst spring system is provided 
betWeen the base support and the seat and a second spring 
system is provided betWeen the seat and the backrest. The 
special feature of this chair consists in that the pivoting axis 
of the seat is provided in the region of the user’s ankles, and 
the pivoting axis of the backrest extends at least approxi 
mately through his hip joints. In this arrangement, the 
pivoting movement of the backrest in relation to the seat is 
not mechanically coupled to the pivoting movement of the 
seat in relation to the base support. 
[0005] The object of the invention is to develop the chair 
further so that it can be adapted in a simple manner to 
different requirements, especially to users of different 
Weights. 
[0006] According to the invention, this object is achieved 
by the features of claim 1. 
[0007] The chair according to the invention substantially 
has a seat, a base support and a backrest, Wherein the seat is 
pivotably mounted on the base support and the backrest is 
pivotably mounted on the seat, and a ?rst spring system is 
provided betWeen the base support and the seat and a second 
spring system is provided betWeen the seat and the backrest, 
Wherein the pivoting movement of the backrest in relation to 
the seat is not mechanically coupled to the pivoting move 
ment of the seat in relation to the base support. 
[0008] Furthermore, means are provided for adjusting the 
spring behaviour of the tWo spring systems so that the 
pivotability of the seat in relation to the base support and the 
pivotability of the backrest in relation to the seat can be 
adapted to different requirements, especially to users of 
different Weights. 
[0009] Further developments of the invention form the 
subject-matter of the sub-claims. 
[0010] As the pivoting movement of the backrest in rela 
tion to the seat is not mechanically coupled to the pivoting 
movement of the seat in relation to the base support, the tWo 

Nov. 29, 2007 

pivoting regions of the chair can be individually adapted to 
greatly differing requirements. OWing to the elimination of 
the mechanical coupling betWeen the tWo articulations, less 
installation space is required for the chair mechanism and 
neW chair design possibilities are opened up. 
[0011] According to a preferred embodiment, the ?rst 
spring system has at least one ?rst spring member and the 
second spring system has at least one second spring member. 
Furthermore, the ?rst spring member can co-operate With a 
?rst spring mechanism and the second spring member can 
co-operate With a second spring mechanism. 
[0012] The means for adjusting the spring behaviour of the 
tWo spring systems can be formed by means for adjusting the 
spring properties of the ?rst and/or second spring member 
and/or by means for adjusting the ?rst and/or second spring 
mechanism. 
[0013] According to an especially advantageous develop 
ment, the means for adjusting the spring behaviour of the 
?rst spring system and the means for adjusting the spring 
behaviour of the second spring system are coupled together 
in such a Way that the adjustment of the spring behaviour of 
the one spring system automatically effects adjustment of 
the spring behaviour of the other spring system. In this case, 
the tWo spring systems and the means for adjusting the 
spring behaviour of the tWo spring systems can be adapted 
to one another so that, even for users of different Weights, 
substantially the same synchronous relationship betWeen the 
inclination of the seat and the inclination of the backrest is 
rendered possible. 
[0014] The means for adjusting the spring behaviour of the 
tWo spring systems can be formed eg by means for adjust 
ing the spring rate and/or the prestress of the ?rst and/or 
second spring system, Wherein the spring member and/or the 
spring mechanism of the respective spring system are 
optionally adjustable. 
[0015] In a further development of the invention, the ?rst 
spring system has a ?rst spring member and a ?rst spring 
mechanism co-operating With the spring member, and the 
means for adjusting the spring behaviour of the spring 
system are formed by means for adjusting different spring 
characteristics of the spring system, Wherein the spring 
system is formed so that the spring member is unloaded in 
the normal position of the chair, also for users of different 
Weights, and in this unloaded starting position of the spring 
member all the adjustable spring characteristics of the spring 
system have a common origin. 

[0016] In a further development of the invention, the seat 
is pivotable about a ?rst articulation axis and the backrest is 
pivotable about a second articulation axis, Wherein the tWo 
articulation axes are arranged so as to be displaceable 
relative to one another. In this Way, the depth of the seat can 
be adjusted, Whereby the seat depth can, in particular, be 
adapted to the distance betWeen the knee joint and the hip 
joint in users of different heights. 
[0017] Further developments and advantages of the inven 
tion Will be further explained hereinbeloW With the aid of the 
description and the draWings, Wherein: 
[0018] FIG. 1 shoWs a schematic side vieW of a chair in an 
upright normal position; 
[0019] FIG. 2 shoWs a side vieW of the chair in a tilted 
back position; 
[0020] FIG. 3 shoWs a schematic representation of the tWo 
spring systems according to a ?rst embodiment; 
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[0021] FIG. 4a shows a schematic representation of an 
alternative spring system in the normal position; 
[0022] FIG. 4b shoWs a schematic representation of the 
alternative spring system according to FIG. 4a in the tilted 
position; 
[0023] FIG. 5a shoWs a schematic representation of the 
tWo spring systems according to a second embodiment (in 
the upright normal position); 
[0024] FIG. 5b shoWs a schematic representation of the 
tWo spring systems according to FIG. 4 in the tilted-back 
position; 
[0025] FIG. 6 shoWs a representation of the spring char 
acteristic of the ?rst spring system according to a ?rst 
variant; 
[0026] FIG. 7 shoWs a representation of the spring char 
acteristic of the ?rst and/or second spring system according 
to a second variant; 
[0027] FIG. 8 shoWs a side vieW of a chair With seat-depth 
adjustment in a ?rst position; 
[0028] FIG. 9 shoWs a side vieW of the chair With seat 
depth adjustment in a second position. 
[0029] The chair shoWn in FIGS. 1 and 2 substantially 
comprises a seat 1, a base support 2 and a backrest 3, 
Wherein the seat is pivotably mounted on the base support 
and the backrest is pivotably mounted on the seat. A ?rst 
spring system 4 is provided betWeen the base support 2 and 
the seat 1 and a second spring system 5 is provided betWeen 
the seat 1 and the backrest 3. 
[0030] The base support 2 is conventionally mounted on a 
foot or sWivel frame 6. The seat and the backrest can in 
particular also comprise a seat support and a backrest 
support respectively. 
[0031] In order to permit the pivoting movement of the 
seat or backrest, a ?rst articulation axis 7 is provided 
betWeen the base support and the seat and a second articu 
lation axis 8 is provided betWeen the seat and the backrest. 
In this arrangement, the pivoting movement of the backrest 
3 in relation to the seat 1 is not mechanically coupled to the 
pivoting movement of the seat 1 in relation to the base 
support 2. Therefore, this is a tWo-point mechanism. 
[0032] As can be seen from FIG. 3 in particular, the ?rst 
spring system 4 comprises a ?rst spring member 4a and a 
?rst spring mechanism 4b co-operating With the spring 
member. 
[0033] In the embodiment shoWn, the spring member 4a is 
formed by a suitable foamed material Wedge, for example 
made of Celasto, While the ?rst spring mechanism 4b 
co-operating With the ?rst spring member is formed by a 
counter or thrust bearing Which is pivotable about the ?rst 
articulation axis 7. Furthermore, ?rst means 9 are provided 
for adjusting the spring behaviour of the ?rst spring system 
4 and are represented purely schematically by a double 
arroW. The ?rst spring mechanism 4b (counter or thrust 
bearing) is rotatable about the ?rst articulation axis 7 by 
these ?rst means 9 for adjusting the spring behaviour and 
thereby prestresses the ?rst spring member 4a to a greater or 
lesser extent. 
[0034] The second spring system 5 in the region of the 
second articulation axis 8 comprises a second spring mem 
ber 5a and a second spring mechanism 5b co-operating 
thereWith. In this case too, the second spring member 5a is 
formed by a foamed material Wedge, for example made of 
Celasto. The second spring mechanism 5b is formed here by 
a compression body 50 Which is adjustable by means 10 for 
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adjusting the spring behaviour of the second spring system 
5. For their part, the means 10 are represented purely 
schematically by a double arroW. 

[0035] While the adjustment of the spring behaviour of the 
?rst spring system, especially during compression of the ?rst 
spring member 4a, requires some expenditure of force, the 
compression body forming the second spring mechanism 
can be displaced in a substantially force-free manner in the 
unloaded, upright normal position of the backrest. 
[0036] It goes Without saying that the same or also differ 
ent spring systems, for example compression springs, can be 
used for the tWo articulations Within the scope of the 
invention. An alternative spring system Will be described 
hereinbeloW With reference to FIGS. 4a and 4b, Which 
spring system could also be applied to other chair mecha 
nisms, especially a three-point mechanism. The chair shoWn 
in FIGS. 4a and 4b has at least tWo parts Which are movable 
relative to one another, especially a seat 1 and a base support 
2 Which are movable relative to one another betWeen a 

normal position (FIG. 4a) and a tilted position (4b), Wherein 
a spring system 4 is provided betWeen the tWo parts and has 
a spring member 4a and a spring mechanism 4b co-operat 
ing With the spring member, and furthermore Wherein means 
are provided for adjusting different spring characteristics of 
the spring system so that the movability of the tWo parts can 
be adapted to different requirements, especially to users of 
different Weights. The spring member is formed eg by a 
suitable foamed material Wedge, for example made of 
Celasto, While the spring mechanism can have a pendulum 
rod 40, one end of Which is mounted on the base support 2 
about an articulation axis 41 and the other end of Which is 
in contact With the seat 1 via a rolling body 42. In this 
embodiment, the means for adjusting different spring char 
acteristics of the spring system are formed by a compression 
body 43 Which is adjustable in the direction of the double 
arroW 9. 

[0037] The spring system 4 is formed so that the spring 
member 4a is unloaded in the normal position of the chair, 
also for users of different Weights, and in this unloaded 
starting position of the spring member all the adjustable 
spring characteristics of the spring system have a common 
origin. By displacement of the compression body 43, in 
particular the spring characteristics a, b and c shoWn in FIG. 
7 can be adjusted in this Way. 

[0038] According to a preferred development of the chair, 
in the normal position thereof, the direction (arroW 12) in 
Which the spring mechanism is loaded by the user lies at 
right angles to the direction (arroW 13) in Which the spring 
mechanism acts on the spring member. In this normal 
position, displacement of the compression body 43 is pos 
sible Without great expenditure of force, although the seat 
can be loaded by a user. 

[0039] When the user leans back, the pendulum rod is 
de?ected about the articulation point 41 as the rolling body 
42 moves along the underside of the seat 1 in the direction 
of the ?rst articulation axis 7, Whereby the spring member 4a 
is compressed in accordance With the load (see FIG. 4b). 
[0040] In FIGS. 5a and 5b, a further embodiment is shoWn 
in the upright normal position (FIG. 5a) and the tilted-back 
position (FIG. 5b). In this case, the ?rst spring system 4 is 
formed in accordance With the spring system shoWn in 
FIGS. 4a and 4b, While the second spring system 5 corre 
sponds to the second spring system in FIG. 3. 
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[0041] For its part, the ?rst spring system 4 has a ?rst 
spring member 4a Which co-operates With a ?rst spring 
mechanism 4b having a pendulum rod 40, one end of Which 
is mounted on the base support 2 about an articulation axis 
41 and the other end of Which is in contact With the seat 1 
via a rolling body 42. In the upright normal position of the 
chair as shoWn in FIG. 4, the pendulum rod 40 is disposed 
almost perpendicularly to the seat 1. When the user leans 
back, the pendulum rod is de?ected about the articulation 
point 41 as the rolling body 42 moves along the underside 
of the seat 1 in the direction of the ?rst articulation axis 7, 
Whereby the ?rst spring member 4a is compressed in accor 
dance With the load. In order to change the spring behaviour 
of the ?rst spring system, the ?rst spring mechanism 4b is 
also provided With a compression body 43, Which is adjust 
able by schematically shoWn means 9. 
[0042] Furthermore, additional coupling means 11 can be 
provided Which couple together the means 9 for adjusting 
the spring behaviour of the ?rst spring system 4 and the 
means 10 for adjusting the spring behaviour of the second 
spring system 5 in such a Way that the adjustment of the 
spring behaviour of the one spring system automatically 
effects adjustment of the spring behaviour of the other spring 
system. These coupling means can be formed eg by a 
BoWden cable and effect simultaneous displacement of the 
compression bodies 43 and 50. 
[0043] By suitable co-ordination of the tWo spring systems 
4, 5, the spring behaviour of the tWo spring systems can be 
adapted to the desired requirement in a single operation. In 
this Way, it is ensured in particular that, even for users of 
different Weights, substantially the same synchronous rela 
tionship betWeen the inclination of the seat and the inclina 
tion of the backrest is rendered possible. 
[0044] In FIG. 3, the angle at Which the seat is inclined 
relative to the base support is designated by 0t and the angle 
at Which the backrest 3 is inclined relative to the starting 
position is designated by [3. In this case, a suitable synchro 
nous relationship of 01/6 in the range from 111.5 to 1:3.5 is 
produced. 
[0045] FIG. 6 shoWs the spring characteristic of a pro 
gressive spring member such as could be used eg for the 
?rst spring system. Different spring rates should advanta 
geously be provided for the adjustment angle 0t for users of 
different Weights. The spring member is formed eg by the 
foamed material Wedge shoWn in FIG. 3, Which can be 
prestressed from 0 to 30° by the spring mechanism 4b. 
[0046] The spring characteristic shoWn in FIG. 6 can be 
divided e.g. into three portions of equal siZe in Which an 
approximately linear spring characteristic is established, 
namely portion I for light persons, portion II for persons of 
average Weight and portion III for heavy persons. OWing to 
the progressive spring characteristic, variously high average 
spring rates are produced in the individual portions. In order 
to pass from one portion to the next and thereby change the 
average spring rate of the spring member, the foamed 
material Wedge is further prestressed by 15° each time. It 
goes Without saying that any intermediate positions can also 
be set. 

[0047] HoWever, depending upon the spring system, some 
prestress may already have to be exerted on the spring 
member for the lightest setting. It Would therefore be desir 
able if adjustment of the spring rate is rendered possible 
Without the need for special expenditure of force by pre 
stressing the spring member. This is made possible by the 
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particular con?guration of the tWo spring systems 4 and 5 
according to FIGS. 4a, 4b, 5a and 5b. By displacement of 
the compression body 43 or 50, the spring rate of the spring 
member 4a or 511 can be adjusted in a manner relatively free 
of force in that only the frictional force has to be overcome 
for displacement of the compression body. According to the 
position of the compression body in conjunction With the 
particular spring mechanism, the spring characteristics 
shoWn in FIG. 7 can be set, Wherein characteristic a is 
intended for a heavy user, characteristic b for a user of 
average Weight and characteristic c for a light user. In this 
case, the angle of inclination 0t of the seat is plotted toWards 
the right and the torque is plotted upWards. 
[0048] The independence of the pivoting movements of 
the seat and the backrest provides the possibility of arrang 
ing the tWo articulation axes 7, 8 so as to be displaceable 
relative to one another in order to permit adjustment of the 
seat depth, Which Will be further described With reference to 
FIGS. 8 and 9. 

[0049] The seat 1 comprises a ?rst seat supporting part 1a, 
a second seat supporting part 1b and a seat cushion 1c. The 
tWo seat supporting parts 111 and 1b are arranged so as to be 
displaceable relative to one another by a suitable mecha 
nism, Wherein the ?rst seat supporting part 111 is connected 
to the base support 2 via the ?rst articulation axis 7 and the 
second seat supporting part 1b is connected to the backrest 
3 via the second articulation axis 8. 

[0050] In this Way, the seat depth can be speci?cally 
adapted to the respective user by displacing the tWo seat 
supporting parts relative to one another. As the distance 
betWeen hip and knee joint can vary in length in different 
persons according to their build, optimum adjustment of the 
chair is permitted in this manner. Although it can be possible 
to ?x the seat-depth setting, it is provided in a particular 
development of the invention that the seat depth is set 
automatically When the user sits doWn. In this case, it is 
possible for a spring member to be provided betWeen the tWo 
seat supporting parts so that the seat adopts a contracted 
position in the unloaded state. 

[0051] The adjustability of the tWo spring systems permits 
optimum adaptation of the chair to the respective require 
ments. In addition, the independence of the tWo articulations 
gives rise to neW design possibilities because an additional 
connecting mechanism is not required. Furthermore, the tWo 
independent articulation points permit adjustment of the seat 
depth Without having to forego the ergonomically favour 
able adjustment of the seat and backrest in a particular 
synchronous relationship. 
[0052] In a further development (not shoWn in further 
detail) of the invention, means for blocking the ?rst and/or 
second spring system can be provided in the above described 
chairs. There is then the possibility of ?xing the rear or front 
articulation in order to obtain a simple rocker mechanism. In 
this case, the angle betWeen the backrest and the seat or 
betWeen the seat and the base support Would remain constant 
When the user leans back. One Would then have the possi 
bility of sWitching betWeen a simple rocker mechanism and 
synchronous tilting of the seat and backrest. 
[0053] The above described embodiments each have a ?rst 
and a second spring system. It is naturally also possible to 
include further joints of the body (ankle joint, neck verte 
brae, etc.) by means of additional spring systems in accor 
dance With the present principle. 
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1. A chair With a seat, a base support and a backrest, 
wherein the seat is pivotably mounted on the base support 
and the backrest is pivotably mounted on the seat, and a ?rst 
spring system is provided betWeen the base support and the 
seat and a second spring system is provided betWeen the seat 
and the backrest, 

Wherein the pivoting movement of the backrest in relation 
to the seat is not mechanically coupled to the pivoting 
movement of the seat in relation to the base support and 
Wherein means are provided for adjusting the spring 
behaviour of the tWo spring systems so that the pivot 
ability of the seat in relation to the base support and the 
pivotability of the backrest in relation to the seat can be 
adapted to di?cerent requirements, especially to users of 
di?cerent Weights. 

2. A chair according to claim 1, characterized in that the 
?rst spring system has at least one ?rst spring member and 
the second spring system has at least one second spring 
member. 

3. A chair according to claim 1, characterized in that the 
?rst spring system has at least one ?rst spring member and 
a ?rst spring mechanism co-operating With the ?rst spring 
member, and the second spring system has at least one 
second spring member and a second spring mechanism 
co-operating With the second spring member. 

4. A chair according to claim 2, characterized in that the 
means for adjusting the spring behaviour of the tWo spring 
systems are formed by means for adjusting the spring 
properties of the ?rst and/or second spring member and/or 
by means for adjusting the ?rst and/ or second spring mecha 
nism. 

5. A chair according to claim 3, characterized in that the 
means for adjusting the spring behaviour of the tWo spring 
systems are formed by means for adjusting the spring rate 
and/ or the prestress of the ?rst and/or second spring system, 
Wherein the spring member and/ or the spring mechanism of 
the respective spring system are optionally adjustable. 

6. A chair according to claim 1, characterized in that the 
means for adjusting the spring behaviour of the ?rst spring 
system and the means for adjusting the spring behaviour of 
the second spring system are coupled together in such a Way 
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that the adjustment of the spring behaviour of the one spring 
system automatically e?cects adjustment of the spring behav 
iour of the other spring system. 

7. A chair according to claim 1, characterized in that the 
tWo spring systems and the means for adjusting the spring 
behaviour of the tWo spring systems are adapted to one 
another so that, even for users of di?cerent Weights, substan 
tially the same synchronous relationship betWeen the incli 
nation of the seat and the inclination of the backrest is 
rendered possible. 

8. A chair according to claim 1, characterized in that the 
seat is pivotable about a ?rst articulation axis in the region 
of the front end of the seat and the backrest is pivotable 
about a second articulation axis in the region of the rear end 
of the seat. 

9. A chair according to claim 1, characterized in that 
means are provided for blocking the ?rst and/or second 
spring system. 

10. A chair according to claim 1, characterized in that the 
?rst spring system has a ?rst spring member and a ?rst 
spring mechanism co-operating With the spring member, and 
furthermore the means for adjusting the spring behaviour of 
the spring system are formed by means for adjusting differ 
ent spring characteristics of the spring system, Wherein the 
spring system is formed so that the spring member is 
unloaded in the normal position of the chair, also for users 
of di?cerent Weights, and in this unloaded starting position of 
the spring member all the adjustable spring characteristics of 
the spring system have a common origin. 

11. A chair according to claim 1, in that, in the normal 
position of the chair, the direction in Which the spring 
mechanism is loaded by the user lies at right angles to the 
direction in Which the spring mechanism acts on the spring 
member. 

12. A chair according to claim 1, characterized in that the 
seat is pivotable about a ?rst articulation axis and the 
backrest is pivotable about a second articulation axis, 
Wherein the tWo articulation axes are arranged so as to be 
displaceable relative to one another. 


