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(57) Abréegée/Abstract:

The Invention relates to a seat (1), In particular an office swivel chair comprising a foot (2) with a centre column (22) extending
upwards therefrom wherein the centre column (22) may be variable in length and/or spring mounted, a seat carrier (3) secured at
the upper end of the centre column (22), a seat top (4) pivotable around a horizontal axis (43) close to the front edge of the seat
top, connected with the seat carrier (3), and biased by a spring arrangement with an upwards directed force, and a back rest (5)
attached at at least one upwards extending lever (6) which Is articulatedly connected with the seat carrier (3) at a first link point (63)
under the seat top (4), and spaced therefrom is articulatedly connected with the underside (42) of the seat top (4) at a second link
point (64) wherelin both link points (63, 64) comprise swivelling axes In parallel with the seat top swivelling axis (43). The seat
according to the invention Is characterized in that the length (L) of the lever (6) between the first link point (63) and the second link
point (64) Is variable by displacing the first link point (63) and/or the second link point (64) In the direction of the lever (6).
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Abstract:

The invention relates to a seat (1), in particular an
office swivel chair comprising a foot (2) with a centre
column (22) extending upwards therefrom wherein the
centre column (22) may be variable in length and/or
spring mounted, a seat carrier (3) secured at the upper
end of the centre column (22), a seat top (4) pivotable
around a horizontal axis (43) close to the front edge of
the seat top, connected with the seat carrier (3), and
biased by a spring arrangement with an upwards directed
force, and a back rest (5) attached at at least one up-
wards extending lever (6) which 1s articulatedly connec-
ted with the seat carrier (3) at a first link point (63)
under the seat top (4), and spaced therefrom 1s articu-
latedly connected with the underside (42) of the seat
top (4) at a second link point (64) wherein both link

points (63, 64) comprise swivelling axes in parallel
with the seat top swivelling axis (43).

The seat according to the invention is characterized 1in

that the length (L) of the lever (6) between the first
link point (63) and the second link point (64) 1is vari-

able by displacing the first 1link point (63) and/or the

second link point (64) in the direction of the lever

(6).

(Figure for abstract: Figure 2b)
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Specification:

Seat, in particular office swivel chair

The present invention relates to a seat, in particular
an office swivel chair comprising a foot with a centre
column extending upwards therefrom wherein the centre
Column may be variable in length and/or spring mounted,
a seat carrier secured at the upper end of the centre
colum, a seat top pivotable around a horizontal axis
Close to the fron edge of the seat top, connected with
the seat carrier, and biased by a spring arrangement
with an upwards directed force, and a back rest attached
at at least one upwards extending lever which is articu-
latedly connected with the seat carrier at a first 1link
point under the seat top, and spaced therefrom is arti-
Culatedly connected with the underside of the seat top
at a second link point wherein both link points comprise

swivelling axes in parallel with the seat top swivelling
axis.

A seat of the type mentioned is known from US-PS 4 709
962. With such a seat the lever carries the back rest

and 1s linked at the seat carrier, and the seat top, and
serves for generating a coupled movement of seat top and

back rest. More specifically the coupling is comprised
therein that the back rest also pivots when the seat top

1s pivoted, however, in a different angle as the seat
top. The ratio of the pivot angles to each other is set

at a predetermined value in the range between approxi-
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mately 1 : 1,3 and 1 : 2,5 with the seats known in the
current market. With this construction of the seat in
particular it shall be attained that the user of the
seat may take his/her position between an upright posi-
tion with a raised seat top, and a straight backwards
directed back rest, and a reclined position with a seat
top lowered in the rear area, and a back rest in an
angled position, thereby avoiding the situation that
when changing the seat position the back rest will shift
at the back of the user upwards or downwards in an un-
pleasant way.

A further relevant seat is known from DE 43 12 113 C1.
This document describes a seat with the seat adjustable
in the inclination thereof and pivotable around a hori-
zontal swivelling axis in the front area, and a back
rest with an overproportional inclination in relation to
the inclination change of the seat. Therein the seat is
articulatedly connected with swivelling levers with the
one ends thereof carrying the back rest, and with the
other ends thereof rotatably supported at the bearing
support of the chair structure. The swivelling levers
are spaced from the rear end of the seat and linked
thereto, and the sections of the swivelling levers ro-
tatably supported at the bearing support, and take an
obtuse angle towards the support area in relation to the
sections of the swivelling levers adjacent to the 1link
axis of the seat. Furthermore a return spring is provi-
ded to automatically set back the seat top and the back
rest from the idle position into the working position
when the load is released. In order to adapt the seat to
a wide range of user weights it is provided with this
seat that the swivelling axis of the swivelling levers
1s displaceable in relation to the bearing support, and
that the return spring is arranged between the bearing
support and the sections of the swivelling levers rota-

tably supported at the bearing support, and that it is
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adjustable in the mounting position in relation to the
swivelling bearings variable such that the torque excer-
ted by the spring force around the swivelling axis is
variable. It is not provided that the ratio between the

swivelling angle of the seat and the swivelling angle of
the back may be varied with the seat.

From the DE 44 39 290 Al a synchronous adjusting device
for office chairs, seats and the like is known compri-
sing a seat member, a back member with a back rest
attached to a back carrier or integrated therein, and a
stationary carrier construction to which the seat member
is linked wherein the back carrier 1is connected with the
seat member and the carrier struction, and the seat
member carries out a swivelling movement when the back
inclination is enlarged. In order to keep the number of
the 1ink points, and the number of the additional con-
necting points low, and to lower the construction effort
of such a synchronous adjustment device, it is provided
that the back carrier is directly pivotally connected
with the seat member and with the carrier struction. In
an embodiment of this adjustment device with at least
one of the swivelling connections a shifting gate for
the turning axis is provided for overlapping a displa-
cing movement with a rotational movement around the
swivelling axis. Thereby influence may be taken on the
course of the synchronous movements of the seat member
and the back member with a corresponding shape of the

shifting gate. It is a disadvantage of this sychronous
adjustment device that the course of the synchronous

movements of the seat member and the back member 1s set
by the shape of the shifting gate, and may no longer be

influenced by the user of the seat. Furthermore with

this example of the seat a synchronous adjustment is
provided in such a way that when pivoting the back rest
hackwards the seat top is raised in 1its lower area, and

+that vice versa when pivoting the back rest to the front
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the seat top is lowered in the rear area. This kind of
synchronous adjustment is considered no longer to be

ergonomicly advantageous.

It is a disadvantage of all these known seats known from
prior art that because of the preset ratios between the
swivelling angles of seat top and back rest there is
always a compromise between the different requirements
Of various users which occur because of different anato-
mical conditions. The ratio of the swivelling angles of
Seat top and back rest is always preset when manufactu-
ring the seat, and afterwards may not be changed by the
user.

It 1s therefore the object to provide a seat of the type
mentioned before which avoids all the quoted disadvan-
tageous, and which in particular enables a change at
will of the ratio of the tilting angles of seat top and
back rest by the user of the seat in order to better
adapt the seat to the different requirements of comfort

and anatomical conditions of different users.

According to the invention this object is attained with
a seat of the type mentioned before which is characte-

rized in that the length of the lever between the first
link point and the second link point is variable by dis-

placing the first link point and/or the second link
point in the direction of the lever.

As the length of the lever bewtween the first and the
second link point defines the ratio of the tilting
angles of seat top and back rest in this way an advan-
tageous possibility is provided to influence the ratio
of the tilting angles. For displacing the first and/or
second link point advantageously such technical means
are used, that the displacement may be accomplished by
the user of the seat. In this way each user of the seat
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may select and set a pleasant and appropriate ratio of
the tilting angle of seat top and back rest. As a rule
it 1s sufficient to either displace the first or the
second link polnt 1in case a particularly large range of
varliation of the ratio of the tilting angles is required

it may be practical to displace both link points.

Indepéndent from the fact whether the first link point or
the second link point is displaceable, or whether both
link points are displaceable the back rest may either be
attached rigidly at the upper free end of the lever or
may be 1linked at the upper free end of the lever

swivelling around an axis which is in parallel with the

seat top swivelling axis.

In the following embodiments of the seat according to the

invention are further explained referring to a drawing.

The figures of the drawing illustrate:

Figure 1la a seat 1n a first embodiment with a first
tilting angle ratio between seat top and
back rest, in two different tilting

positions, 1n a schematic lateral view,

Figure 1b the seat of Figure 1la with a changed
tilting angle ratio 1in the same type of

1llustration as in Figure 1la,
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Figure 2a the seat in a second embodiment with a first

ling angle ratio, and

Figure 2c the seat of Figure 2a now in a third swivel-

ling angle ratio.

According to Figure la the illustrated embodiment of a
seat 1, 1in this case an office swivelling chair, compri-
ses a foot 2, a seat carrier 3 connected with the foot

2, @ seat top 4 pivotably linked to the seat carrier 3,
and a back rest 5.

The foot 2 comprises several, generally five arms 20
which carry at the outer end thereof a roller 21. The
foot 2 further comprises a centre column 22 extending
centrally upwards, and being variable in length and/or
spring mounted. The foot 2 in total is of known construc-

tion and for this reason is illustrated in dashed lines
in the drawing.

The seat carrier 3 with the one end 32 thereof is
secured to the upper end of the centre column 22 where-
in lifting the seat carrier 3 upwards from the centre
column 22 is excluded, however, a rotation of the seat

carrier 3 around the centre column 22 is still possible.

The seat carrier 3 extends upwards 1in an angle wherein
the outer end 34 thereof is connected to the seat top 4

by means of a swivelling axis 43 which extends in horji-
zontal direction in parallel with the front edge of the
seat top 4. Preferably the swivelling axis 43 is
designed as a corresponding Joint, as an alternative

the swivelling axis 43 may be materialized by the use
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of a flexible material which enables a corresponding
swivelling movement of the seat top 4 in relation to the
seat carrier 3. A spring element is provided between the
seat carrier 3 and the seat top 4 which is not illustra-
ted in the drawing and known as such. The spring element
biases the seat top 4 with an upwards directed force.
When using a flexible material a spring force may be
excerted by the material itself which must be sufficient-
ly flexible.

The back rest 5 extends upwards from the rear end of the
seat top 4 which is at the right side of the drawing
wherein no direct connection exists between the seat top
4 and the back rest 5. The back rest 5 is connected with
the remaining part of the seat 1 by means of a lever 6.
The lever 6 is connected with the seat carrier and with
the seat top 4 in two link points 63 and 64. Therein the
link point 63 is designed as a link element which is dis-
placeable and lockable in a quide 36 in the seat carrier
3. On the other hand the link point 64 is stationarily
secured at the underside 42 of the seat top 4 wherein a
displacement of the lever 6 in the longitudinal direc-
tion thereof is possible through the link point 64. The
front end 61 of the lever 6 which is the left end in the
drawing is secured against a movement in longitudinal
direction thereof in the link point 63. At the right
side of the second link point 64 the lever 6 firstly
extends backwards below the seat top 4, which is to the
right side in the drawing, and thereupon is angled up-
wards. The lever 6 at the upper end 62 thereof is con-
nected to the back rest 5 wherein in the illustrated
embodiment the back rest 5 is connected with the lever

end 62 pivotally around an axis 56.

The upper side 41 of the seat top 4 and the front side
1 of the back rest 5 are upholstered in the usual way

and provided with a cover e.g. of cloth or leather.
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In Figure la a position of the seat 1 with a raised seat
top 4 1s illustrated in straight lines in which position
the user of the seat 1 takes an upright position. By
moving his weight the user of the seat 1 may change his
position at the seat 1, and move the seat top 4 against
the force of the spring element mentioned into a posi-
tion extending in an angle backwards and downwards which
position is illustrated in dashed lines. The available
tilting range of the seat top 4 in each case is 12° in
the illustrated embodiment according to Figure 1a and
also in the further Figures of the drawing.

By connecting the back rest 5 through the lever 6 with
the seat top 4 and the seat carrier 3 on the one hand a
transfer of the force of the spring element mentioned
also to the back rest 5 is attained, and on the other
hand a coupled movement of the seat top 4 and back rest
5 1s attained which in the illustrated embodiment accor-
ding to Figure la is such that the back rest 5 covers a
tilting angle of 21° when swivelling the seat top 4 by

O

12 . The length L of the lever section 60 between the
two link points 63 and 64 governs the ratio between the
tilting angles of seat top 4 and back rest 5. In the
condition according to Figure la the 1link point 63 is
secured at the left end of the guide 36 in the seat car-
rier 3. For changing the swivelling angle ratio between
the seat top 4 and the back rest 5 the link point 63 may
be displaced in its guide 36 wherein Figure 1b now illu-
strates the condition of the seat 1 wherein the link
point 63 has been displaced to the right upper end of
the guide 36 and locked there. By this displacement of
the link point 63 the length L is changed to a smaller
dimension. This decrease of the length L has the con-
Sequence that with the same swivelling of the seat top

4 which 1is again by 12° the back rest 5 now travels

through a larger tilting angle which in the example
illustrated is 28°.
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With the seat 1 according to Figure la and Figure 1b the
swivelling angle ratio between the swivelling angles of
seat top 4 and back rest 5 may be changed between appro-
ximately 1 : 1, 75 and 1 : 2, 3 by displacing the link
point 63 from the one end of its guide 36 to the other
end. Therein the link point 63 for practical reason is
designed with such technical means that the user of the
seat 1 himself may accomplish the displacement within
the guide 36 as well as the locking in the required po-
sition. Now the user of the seat 1 may adapt it in an
optimal fashion to his comfort requirements and anatomi-
cal conditions.

The Figures 2a to 2c illustrate an embodiment of the
seat 1 wherein other than in the previous embodiments
according to Figure la and Figure 1b the second 1link

carrilier 3.

According to Figure 2a this embodiment comprises the
seat 1 which again is an office swivel chair, a known

seat carrier 3 and the free end thereof in a flexible
fashion. The back rest 5 again extends upwards behind

the seat top 4.

The back rest 5 is connected with the remaining part of
the seat 1 by a lever 6 with the lever ¢ extending below
the seat top 4 at the underside 42 thereof and being
angled upwards behind the seat top 4 and carrying the

back rest 5 at its free end 62. Also in this case a
swivelling connection is provided with an axis 56.

- 10 -
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In order to have the second 1link point 64 adjustable a
guide 46 is provided at this seat 1 at the underside 42
of the seat top 4, and along the guide 46 the second
link point 64 may be displaced and locked in the desired
position with the second 1link point 64 formed as a link
element. The lever 6 extends through the second 1link
point 64 wherein a relative movement between the lever 6
and the link point 64 remains possible in longitudinal
direction of the lever.

The front end 61 of the lever 6 is movably supported in
the first link point 63 around a horizontal axis which
is in parallel with the swivelling axis 43, however, the
front end is secured against movement in other direc-

tions.

Also with this seat 1 there is a coupled movement of
seat top 4 and the back rest 5 by the connection of the
back rest 5 through the lever 6 with the seat top 4 and
the seat carrier 3 when the seat top 4 1s lowered by the
load of a user. Again the length L of the lever part 60
between the two link points 63 and 64 governs the swivel-
ling angle ratio between the seat top 4 and the back
rest 5. In the condition illustrated in Figure 2a the
second link point 64 or the link element forming the
link point, respectively, is displaced approximately to
the stop at the back side in its guide 46 whereby the
length L approximately takes its maximal possible value.
With this position of the second link point 64 a swivel-
ling angle of 16° results for the back rest 5 with a
swivelling angle of the seat top 4 of 12°. Therein the
swivelled position of the seat top 4 and the back rest 5

1s illustrated in dashed lines in Figure 2a and also in
the following Figures.

In Filgure 2b the seat 1 of Fiqure 2a is illustrated in

an approximately middle position of the second 1link

....11...
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point 64 within its quide 46 whereby the length L takes
a middle value of the possible values for the length L.

With this adjustment of the second link point 64 in the
embodiment illustrated there results a cCoupled swivel-

ling of the back rest 5 by 18° when the seat top 4 is
swivelled by 12°.

Finally Figure 2c illustrates the seat 1 of Figure 2a

and 2b now in a third position of the second link point
64 wherein the link point is displaced to the front as

leads to the fact that when tilting the seat top 4 by
12" the back rest 5 will swivel by 22°.

As it is further illustrated in the Figures 2a to 2c

when swivelling the back rest 5 simultaneously a certain
downwards movement occurs in relation to the seat top 4

which gives the user of the seat 1 a pleasant feeling as
shifting movements of the back rest 5 1n relation to the
back of the user are avoided.

Also in the seat 1 according to Figure 2a to 2c the 1link
element forming the second 1link point 64 together with
its guide 46 is designed such that a user of the seat 1
may accomplish the displacement and locking of the link

ment or back adjustment of seats, in particular office
swivel chairs.

As the gulde 46 at the underside 42 of the seat top 4

may be designed in great length without any problems a
correspondingly large range of variation will result for

the length L and at the same time a correspondingly

- 12 -
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large range of variation for the swivelling angle ratio
between the seat top 4 and the back rest 5. In the

angle ratio may be varied between 1 - 1,3 to 1 : 1,8 by
displacing the link point 64. An even larger range of
variation is possible when the range of variation of the
length L is additionally enlarged, either by enlarging
the guides 36 and/or 46 or by use of two displaceable
link points 63 and 64.

For limiting the manufacturing effort preferably a
single lever 6 is used which for practical reasons
extends approximately centrally below the seat top 4

and behind the back rest 5. As an alternative also a
pair of levers may be used symmetrically left and right
Of the seat 1 wherein the two levers 6 may extend over

a part of the length thereof besides the seat top 4 or
directly at the edge areas thereof which may increase
the accessibility for displacing the link points 63 and
64. Furthermore the different embodiment and arrangement

Oof the lever 6 or the levers 6 may offer manifold design
possibilities for the outer appearance of the seat 1.
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CLAIMS

1. A seat particularly adapted for use with an office
swivel chair comprising a foot with a centre column
extending upwards therefrom wherein the centre column may
be variable in length or spring mounted, a seat carrier
secured at the upper end of the centre column, a seat top
pivotable around a horizontal axis close to a front edge
of the seat top, connected with the seat carrier, and
biased by a spring arrangement with an upwards directed
force, and a back rest attached at at least one upwards
extending lever which 1s articulately connected with the
seat carrier at a first link point under the seat top,
and spaced therefrom 1s articulately connected with the
underside of the séat top at a second link point wherein
both 1link points comprise swivelling axes 1in parallel
with the seat top swivelling axis, wherein the length of
the at least one lever between the first link point and
the second link point 1s variable by displacing the first
link point and/or the second link point in the direction

of the lever.

2 . The seat according to claim 1, characterized in that
the first link point i1is designed as a first link element

to be displaced, either continuously or in several steps,

placed and locked 1n a'guide in the seat carrier.

3. The seat according to c¢laim 2, wherein the second
link point is designed as a swivelling bearing secured at

the underside of the seat top.

4 . The seat according to c¢laim 2 or 3, wherein the at
leagst one lever is guided 1n the first 1link point in
relation thereof and displaceable 1in the longitudinal

direction.
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5. The seat according to c¢laim 4, wherein the at least
one lever 1s reasonably to be locked against displacement
in its 1longitudinal direction 1in the first link point,
and that the at least one lever is guided displaceably 1in

its longitudinal direction in the second link point.

6. The seat according to c¢laim 1, wherein the second
link point 1is designed as a second link element to be
displaced either continuously or 1n several steps, and

locked in a guide at the underside of the seat top.

7. The seat according to claim 6, wherein the first
link point is designed as a swivelling bearing secured at

the seat carrier.

8. The seat according to claim 6 or 7, wherein the at
least one lever 1is displaceably guided in the second link
point in relation to this link point and displaceable 1in
the longitudinal direction, and that the lever end 1is

axially non-displaceably secured in the first link point.

9. The seat according to any one of claims 1 to 8,
wherein the back rest 1s rigidly secured at the wupper

free end of the at least one lever.

10. The seat according to any one of claims 1 to 8,
wherein the back rest is linked at the upper free end of

the at least one lever pivotally around an axis 1in

parallel with the seat top swivelling axis.
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