
WO 03/055357 PCT/NO03/00001  Mobile joint with several stable positions,
suitable for use in- furniture. Background of the invention The present
invention relates to a mobile joint with 5 several stable positions
suitable for use in furniture such  as a chair, and especially a reclining
chair. Prior art Several types of mobile joints between the seat and base
of  chairs are known from prior art, especially in office 10 chairs.
However, these chairs usually only have two extreme  stable positions, such
as a sitting position and a relaxing  position. In order to use these
chairs between the extreme  positions, the joint must usually be locked,
typically by  means of a handle or similar device. Such handles are 15
usually difficult to find or reach, as they should  preferably not be
conspicuous in relation to the appearance  of the chair. When such handles
are more accessible, they  easily get in the way of the user and are more
subject to  wear and breakage. 20 Further, there exist several different
recliners with  reclining backrest. In these chairs, the chair back may
often be reclined by leaning backwards, and pivoting joints  or rails are
used in different embodiments to enable  movement. In order to provide
resistance against this 25 movement, friction elements or springs for
example are  used. It is also common in this type of chair that the
friction elements may be locked, or that other locking  mechanisms may be
used in order to lock the chair in a  chosen position. In some chairs, the
seat is also moved as 30 a function of the movement of the back, such as
forward and  slightly upwards. A disadvantage of these chairs is that WO
03/055357 PCT/NO03/00001  



2 force must be used to move the back of the chair and/or to  lock the back
in an intermediate position. There are also chairs which may move between
several stable  positions by the use of runners, approximate to a rocking s
chair, but which also consists of straight segments that  are positioned at
an angle in relation to each other. The  user may thereby move the chair
between fixed positions by  changing his centre of gravity in relation to
the segments.  The problem with this solution is that the runners become io
large and bulky, and that it is possible to trap ones foot  under the
runners for example. Furthermore, it is difficult  to dampen the movements,
and the chair will not go back to  any particular initial position. In
order to obtain a good resting position and good blood  is circulation, it
has proven advantageous to rest ones feet  in a relatively high position,
such as at the height of the  heart. This possibility is limited in the
aforementioned  chairs. There exists therefore a need for a joint for
chairs, 20 wherein a chair seat with backrest may be tilted to more  than
two stable positions in relation to the support, in a  simple manner,
without the need for using handles or other  operating devices. The joint
should additionally be compact  and robust, and be adjustable to the user,
and should 25 preferably return to an initial position when the chair is
not in use. Brief description of the invention The object of the present
invention is to provide a joint  for a chair that solves the above problems
and satisfies  30 the shortcomings of earlier solutions. The object is
achieved by a mobile joint, as defined in the  patent claims, comprising a
mobile joint for a seating 



WO 03/055357 PCT/NO03/00001  3 construction, especially a chair, for
installation between  a seat part of the seating construction and a support
for  the same, comprising at least two joint elements which are
reciprocally limited pivoted between two extreme positions s to allow a
tilting movement of the seating construction  effected by the users weight
displacement, characterised in  that it comprises two outer joint elements
that are pivoted  connected to a middle joint element, wherein the pivoted
axles between the two outer joint elements and the middle 10 joint element
is displaced in relation to each other in the  horizontal direction,
whereby the joint may assume a stable  pivotal position between the two
extreme positions.  Description of the figures Figure 1 shows a profile of
a joint according to the  is invention used between the base and seat of a
chair. Figure 2 shows a perspective view of the joint in figure 1.  Figure
3 shows the joint in figure 1 in one position.  Figure 4 shows the joint in
figure 1 in an alternative  position. 20 Figure 5 shows the joint in figure
1 in an alternative  position. Figure 6 shows a section from the side of
the joint in  figure 2. Figure 7 shows a section from the side of the joint
in  25 figure 3. Figure 8 shows a section from the side of the joint in
figure 4. WO 03/055357 PCT/NO03/00001  4 Figure 9 shows a profile of an
alternative embodiment of a  joint according to the invention used between
a chair base  



and seat. Figure 10 shows a perspective view of the joint in figure  s 8.
Figure 11 shows a section from the side of the joint in  figure 8 in one
position. Figure 12 shows the joint in figure 10 in an alternative
position. so Figure 13 shows the joint in figure 10 in an alternative
position. Detailed description The invention will now be described in more
detail by the  examples of embodiments below, in association with the 15
figures mentioned above. The examples are meant to give a  better
understanding of the invention and thus do not limit  its scope. In the
following description the terms "foremost" and  "forward" are used for the
direction the user looks 20 towards, when he or she is sitting with their
back against  the back of the chair in a normal way, and the terms "rear"
and "backward" regard the opposite direction, unless  specifically
indicated to the contrary. Further, references to the angle of the joint
should be  25 understood as the angle between the sitting area of the
chair and the support, for example the floor. In the  indicated
embodiments, this corresponds to the angle  between the upper and lower
area of the described joint,  but this is not necessarily the case in other
embodiments  30 of the joint. WO 03/055357 PCT/NO03/00001  5  Example A As
shown in figure 1, the joint 1 according to the  invention is suited as a
binding joint between chair seat  



100 and a base 200. The base 200 often consists of a 5 vertical base rod,
which may perhaps be pivoted/rotational,  and a mainly horizontal base foot
with a dimension that  should prevent the chair from tipping over when the
base is  not fixed to the support. In this embodiment the joint 1 is
assembled as shown in  10 figure 2, namely by three joint elements 10, 20
and 30  which are joined by pivoted axles 40 and 50. Each joint  element
may be pivoted between two extreme positions in  relation to each joint
element that it is connected to.  When the joint 1 constitutes a joint
between a seat of a 15 chair 100 and a base 200 as in figure 1, or another
solid  element, the joint elements will be designated as "lower  joint
element" 10, "middle joint element" 20 and "upper  joint element" 30. In
this embodiment the lower joint element 10 is 20 principally parallel to
the support and perpendicular to  the base rod. The lower joint element 10
will be arranged  with the base 200 and is joined to the lower end of the
middle joint element 20 via a horizontal pivoted axle 40.  The middle joint
element 20 is further joined in its upper 25 end to the upper joint element
30 via a horizontal axle 50  which is arranged in parallel with the axle
40. The upper  joint element 30 will be arranged with the seat of the
chair, and is principally in parallel with the sitting area  of the chair
seat. The upper area of the upper joint 30 element 30 is thus suited as a
fastening surface for the  chair seat underside. The joint 1 may assume
three stable positions depending on  the users placement of their centre of
gravity in relation WO 03/055357 PCT/NO03/00001  6 to the axles 20 and 40,
in that the joint elements 10, 20,  



30 cooperate as mentioned above. In figure 3 the joint 1 is shown in an
initial position  wherein the user's centre of gravity 300 is localised in
5 front of both axles 40 and 50. The joint 1 then has an angle a (between
the upper area 31 of the joint and the  support, see fig. 6), which may be
any angle which is  suitable for the intended use, and in this case is for
example about 8, when the chair is to be used for sitting so up straight.
In figure 4 the joint is shown in an intermediate position,  wherein the
user's centre of gravity 300 is placed between  the two axles 40 and 50.
The joint 1 then has an angle 0,  which in this case is larger than a, for
example about 18. 15 In figure 5 the joint is shown in an extreme position
wherein the user's centre of gravity 300 is placed behind  both the axles
40 and 50. The joint then has an angle 0,  which in this case is larger
than both a and (3, for example  about 300. 20 The joint 1 is preferably
spring-loaded, but this is not  necessary. The spring-loading may strain
the joint 1  forward towards its initial position such that the chair  will
return to this position when it is not strained by the  user. Furthermore,
the spring-loading will dampen the 25 motions of joint 1 and provide smooth
transition between  the aforementioned stable positions. This leads to
comfortable movement and better security against sudden  movements by the
user who may tip the chair over. The  spring-loading may generally be
adapted to aspects such as 30 the user's weight, the weight of the chair
seat, the angle  between the sitting area and the back of the chair, as
well  as the mounting position of the chair seat in relation to  the joint.
WO 03/055357 PCT/NO03/00001  



7 The spring-loading of the axles 40 and 50 is in this  embodiment provided
by torsion springs and are equipped  with the option of adjusting the
springs, which may be  tightened or loosened to accommodate more precisely
to the s user's weight. In order to achieve the aforementioned cooperation
between  joint elements 10, 20 and 30, reference is made to figure  6,
wherein the fitting surface of the joint elements and  blocking elements
are shown. 10 In figure 6 the joint 1 is in the initial position as shown
in figure 3. In this embodiment the joint elements are  designed such that
the outer joint elements 10 and 30 have  blocking elements 11 and 32
respectively, projecting into  the middle joint element 20. 15 The
projecting blocking element 11 has an upper fitting  surface 12, optionally
equipped with a rotational stopper  13, abutting against a cooperating
upper fitting surface 21  on the inner wall of the middle joint element 20,
which  hinders the middle joint element 20 from further movement 20
forwards. Similarly, the projecting blocking element 32 has  an upper
fitting surface 33, optionally equipped with a  rotational stopper 34,
abutting against a corresponding  fitting surface 22 on the inner wall of
the middle joint  element 20, hindering the upper joint element 30 in
further 25 movement forward. The rotational stoppers serve to dampen the
impact of the  fitting surfaces on contact between these, and in reducing
bothersome sound, and may for example be made of a polymer  material. The
rotational stoppers may be fastened to any of  30 the corresponding fitting
surfaces or both. The lower joint element 10 may be equipped with parts for
a  connecting element, such as a guide 15, such that the joint  



1 may optionally be fastened to a base. Similarly, the WO 03/055357
PCT/NO03/00001  8 upper joint element 30 may be equipped with an upper
surface 31 prepared for fastening to a chair seat, for  example by
fastening bolts and/or a track arrangement. In this embodiment the axle 50
consists of an inner pivot  s element 51 and an outer pivot element 52,
reciprocal  connected by a torsion spring (not shown) in a manner that  is
known as such, fastened to the upper joint element 30  and the middle joint
element 40 respectively, or vice  versa. The spring-loading of axle 50 may
optionally be 10 adjusted by a torsion arm 53 adjusted by a screw device
(not shown) through adapted openings 54 and 37 in the  torsion arm 53 and
the upper joint element 30 respectively.  Similarly, the axle 40 consists
of an inner pivot element  41 and an outer pivot element 42, reciprocal
connected by a 15 torsion spring (not shown), fastened to the middle joint
element 20 and the lower joint element 10 respectively, or  vice versa. The
spring-load of the axle 40 may optionally  be adjusted by a torsion arm 43
that is adjusted accordingly as mentioned above. 20 The middle joint
element 20 may optionally have a  reinforcing inner wall 25 in order to
attain sufficient  rigidity and strength in the element. In figure 7, the
joint 1 is stably in an intermediate  position. In this position, the lower
joint element 10 and  25 the middle joint element 20 have the same position
in relation to each other, as in figure 4, since the user's  centre of
gravity has not passed the rear axle 40. On the  other hand, the upper
joint element 30 is tilted backwards,  such that the protruding blocking
element 32 with lower 30 fitting surface 35, possibly equipped with a
rotational  



stopper 36, abuts against a corresponding lower fitting  surface 26 on the
inner wall of the middle joint element  20, that hinders the upper joint
element 30 from further  movement backwards. WO 03/055357 PCT/NO03/00001  9
I figure 8 the joint 1 is in an extreme position. In this  position, the
upper joint element 30 and the middle joint  element 20 have the same
position in relation to each other  as in figure 5, as the user's centre of
gravity still lies 5 behind axle 50. However, the middle joint element 20
is  tilted backward so that the protruding blocking element 11,  with lower
fitting surface 14, abuts against a  corresponding lower fitting surface 23
on the inside of the  middle joint element 20, possibly equipped with a io
rotational stopper 24, that hinders the middle joint  element 20 from
further movement backward. Example B Figure 9 shows an alternative
embodiment of a joint 2  according to the invention as a connecting joint
between a  15 chair seat 100 and a base 200. The joint 2 functions
according to the same principles as the joint 1 described  above, but the
joint elements will move in different  sequence than in the joint 1
described earlier. As may be seen from figures 9 and 10, the joint 2 has a
Z- 20 form making it very compact in that the joint elements 10,  20, and
30 lie mainly directly above each other in the  vertical direction. Thus,
this joint 2 has a narrower tilt- range in the horizontal plane when
mounted on a revolving  base, than the aforementioned joint 1. 25 In figure
11, the joint 2 is in an initial position  corresponding to the joint 1 in
figures 3 and 6. The joint  2 then has an angle a, for example about 8. In
this  



embodiment, the middle joint element 20 is restricted from  further
movement forward in that its protruding blocking 30 element 11, lower
fitting surface 14, which abuts against  corresponding lower fitting
surface 23 on the inner wall of  the middle joint element 20, which is
possibly equipped  with a rotational stopper 24. Furthermore, the upper
joint  element 30 is restricted from further movement forward by WO
03/055357 PCT/NO03/00001  10 its protruding blocking element 32 with lower
fitting  surface 35 which abuts against a corresponding lower  fitting
surface 26 on the inner wall of the middle joint  element 20, which
possibly is equipped with a rotational  5 stopper 26. In figure 12 the
joint 2 is in an intermediate position,  corresponding to the joint 1 in
figures 4 and 7. The joint  2 then has an angle (3 which in this case is
greater than a,  for example about 18. In this position, the upper joint io
element 30 and the middle joint element 20 have the same  position in
relation to each other as in figure 11, as the  user's centre of gravity
has not exceeded the axle 50,  which now lies behind axle 40, in contrast
to example A. On  the contrary, the middle joint element 20 is tilted 15
backwards and thus hindered from further movement backwards  by the
protruding blocking element 11 with upper fitting  surface 12, possibly
equipped with a rotational stopper 13,  abutting against corresponding
upper fitting surface 21 on  the inner wall of the middle joint element 20.
20 I figure 13 the joint 1 is in an extreme position,  corresponding to the
joint 1 in figure 5 and 8. The joint  then has an angle 0 which in this
case is larger than a and  0, for example about 30. In this position the
lower joint  element 10 and the middle joint element 20 are in the same 



25 position in relation to each other, as in the previous  figure 12, as
the user's centre of gravity still lies  behind axle 40. The upper joint
element 30 is on the other  hand tilted backwards and hindered from further
movement  backwards by the protruding blocking element 32 with upper 30
fitting surface 33 abutting against the corresponding upper  fitting
surface 22 on the inside of the middle joint  element 20, which possibly is
equipped with a rotational  stopper 27. In the above mentioned examples A
and B the distance and  35 angle relationship between the axles 40 and 50
are WO 03/055357 PCT/NO03/00001  11 important in order to attain the
intended effect of the  joint. The most favourable version of the joint is
dependant on factors such as the design of the chair seat,  the angle of
the back and the weight of the seat, as well 5 as the weight of the user,
and possibly restrictions due to  the design of the base. Furthermore, the
angle and distance  factors are influenced by possible spring-loading and
the  hardness of the spring. In the aforementioned example B,  the
dimensions of the joints are for example typically io about 20x15x15 cm
(height x length x width) in an initial  position, thereby constituting a
very compact joint.  Furthermore, the distance between the axles (40, 50)
is for  example typically about 12 cm, with an angle of about 60  between a
line through the axles 40 and 50 and a horizontal 15 plane in an initial
position. The horizontal distance  between the axles (40, 50) may for
example be about 6-10  cm, but may vary widely in relation to the design.
The  joint may be produced in any suitable material such as a  metal, a
plastic material or a composite material, 20 preferably a metal such as
steel or aluminium.  



Alternative embodiments In the above 'mentioned embodiments A and B, the
joint  elements are constructed such that the outer joint elements  10 and
30 have blocking elements 11 and 32 respectively, 25 which extend into the
middle joint element 20, but the  opposite is of course also possible. The
middle element 20  may thus be equipped with one or more blocking elements
which either extends into one or both outer joint elements  10 and 30, with
corresponding fitting surfaces on the inner 30 walls. A blocking element
may further consist of several  extending blocking elements cooperating
with corresponding  structures in the opposite joint, something that may
provide more fitting surfaces and enable a larger contact  area. WO
03/055357 PCT/NO03/00001  12 In an alternative embodiment, the joint 1 and
2 may have  more joint elements and axles in order to have several
intermediate stable positions. Furthermore, the stable  positions may be
adapted to the intended use. In this 5 situation, the spring-loading in one
or more of the axles  may be reversed in order to attain other initial
positions  or effects, for example. In an alternative, the initial position
may for example be  the intermediate position described earlier, so that
the  10 joint may tilt forwards or backwards according to the user's
desire, which may be useful in an office chair. In  this respect, the
allowed backward deflection angle may be  greater than forward, and a
possible spring-loading may be  tighter forward than backward, or vice
versa. is In another alternative, the function of the joint may be to
enable tilting of the chair forwards in two or more stable  positions, such
as in an office chair. The seat of the 



chair 100 may then for example be mounted to the joint 1 or  2 in the
opposite direction of that which has been 20 described earlier. Further,
the joint of the present invention may be used to  obtain tilting of
furniture in direction other than  forwards or backwards, such as to the
side or a combination  thereof, in order to adapt to the possibilities of
the use 25 of the furniture. This may for example be obtained in that  the
joint may contain non-parallel axles, or by using two  or more joints
rotated in relation to each other in the  horizontal plane. Further, the
joint according to the invention may be used  30 together with any seat of
the chair or furniture with any  design. Such a chair may also be a chair
without a back of  the chair, such as a stool, or a chair wherein the user
has  a sitting position which is supported both at the knees and  the
behind. WO 03/055357 PCT/NO03/00001  13 The spring-load may possibly be
obtained by other spring  types than torsion springs, such as for example a
coil  spring, plate spring or other elastic material. The spring-loading of
the rotational axis (40, 50) is, as  5 mentioned, not necessary but gains
greater importance if  the horizontal distance between the rotational axis
(40,  50) is small. In an alternative embodiment, the rotational  axis (40,
50) may be positioned horizontally above each  other, and a difference in
spring load of the two 10 rotational axis (40, 50) will then make a stable
intermediate tilting position possible. WO 03/055357 PCT/NO03/00001  14
Claims  



1. A mobile joint (1) for a seating construction,  especially a chair, for
mounting between a seat device  (100) of a seating construction and a
support (200) for 5 this, comprising at least two joint elements (10,30)
which  are reciprocal limited pivoted between two extreme  positions in
order to allow a tilting movement of the  sitting arrangement, effected by
the users weight  displacement, so characterised in that it contains two
outer joint elements  (10, 30) which are pivoted related with a middle
joint  element (20), wherein the rotational axis (40, 50), between  the two
outer joint elements (10, 30) and the middle joint  element (20), is
displaced in relation to each other in the 15 horizontal direction, whereby
the joint (1) may take a  stable tilting position between the two extreme
positions.  2. A mobile joint (1) according to claim 1, characterised in
that the middle joint element consists of  at least two joint elements,
wherein the joint (1) may take  20 several stable tilting positions between
the two extreme positions. - 3. A mobile joint (1) according to claim 1,
characterised in that the horizontal distance between the  rotational axis
(40, 50) lies in the range of about 5-15  25 cm, preferably in the range of
about 6-10 cm. 4. A mobile joint (1) according to one of the claims 1-3,
characterised in that the tilting positions are restricted  by reciprocal
cooperating fitting surfaces (12, 21; 14, 23;  33), 22; 35, 26) between the
joints. 30 5. A mobile joint (1) according to claim 4,  characterised in
that one or both of the cooperating  fitting surfaces (12, 21; 14, 23; 33,
22; 35, 26) are  equipped with rotational stoppers (13, 24, 34, 36). WO
03/055357 PCT/NO03/00001  



15 6. A mobile joint (1) according to one of the claims 1-5,  characterised
in that at least two of the joint elements  (10, 20, 30) are spring-loaded
in relation to each other.  7. A mobile joint (1) according to claim 6, 5
characterised in that the spring-loading is obtained by a  torsion spring,
a spring coil, a plate spring or other  elastic material, preferably a
torsion spring, wherein the  spring load is preferably adjustable. 8. A
mobile joint (1) according to one of the preceding  10 claims,
characterised in that at least two joint elements (10, 20,  30) may be
locked in relation to each other. 9. A mobile joint (1) for seating
construction, especially  a chair, for mounting between a seat device (100)
of the  15 seating construction and a support (200) for the same,
comprising at least two joint elements (10,30) which are  reciprocal
restricted pivoted against the force of a  spring-load between the two
extreme positions in order to  allow tilting movement of the seating
construction effected 20 by weight displacement of the user, characterised
in that it comprises two outer joint elements  (10, 30) which are pivoted
related with a middle element  (20), wherein the rotational axis (40, 50)
between the two  outer joint elements (10, 30) and the middle joint element
25 (20) have different spring-loading in relation to each  other, whereby
the joint (1) may take a stable tilting  position between the two extreme
positions. 10. A chair comprising a seat device (100), a base (200)  and a
mobile joint (1) connecting the seat device (100)  30 with the basis (200),
characterised in that the mobile joint (1) is designed  according to one of
the preceding claims. 


