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(54) Adjustable chair

(57) The invention relates to an adjustable chair,
which comprises:

- a chassis;
- an adjustable frame arranged on the chassis;
- a seat arranged on the frame such that the seat is

translatable and rotatable relative to the chassis;
- a seat back arranged on the frame such that the

seat back is translatable and rotatable relative to
the seat; and

- blocking means for blocking the frame in a chosen
and adjusted position;
wherein the seat is rotatable round a first rotation
zone, for instance a rotation axis, relative to the
chassis and the seat back is rotatable round a sec-
ond rotation zone, for instance a rotation axis, rela-
tive to the seat,

this such that the rotation zones between upper
body and lower body and between upper legs
and lower legs of a person sitting in the chair
correspond with said respective rotation zones
of the chair.
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Description

[0001] The invention relates to an adjustable chair
which can be used for instance for people with leg prob-
lems. People who are older and the physically disabled
may have the limitation that they have difficulty being
able to move from a sitting position to a standing posi-
tion.
[0002] Adjustable chairs are known which can be
adjusted between a sitting position and a position
wherein the user is assisted in standing up. Such known
chairs can also assume a reclining position.
[0003] The known chairs have the drawback how-
ever that clothing of the person is shifted during the
adjustment, whereby for instance an undershirt is pulled
out of the trousers. Adjustment hereby becomes
uncomfortable. Particularly in the case of people who sit
in the chair for long periods and who cannot shift posi-
tion easily, there is an additional great drawback here.
The shifted clothing causes pressure points on the body
which are painful. Decubitus can result from these pres-
sure points.
[0004] It is an object of the invention to prevent the
above stated drawbacks. This is achieved with an
adjustable chair according to the invention which com-
prises:

- a chassis;
- an adjustable frame arranged on the chassis;
- a seat arranged on the frame such that the seat is

translatable and rotatable relative to the chassis;
- a seat back arranged on the frame such that the

seat back is translatable and rotatable relative to
the seat; and

- blocking means for blocking the frame in a chosen
and adjusted position;
wherein the seat is rotatable round a first rotation
zone, for instance a rotation axis, relative to the
chassis and the seat back is rotatable round a sec-
ond rotation zone, for instance a rotation axis, rela-
tive to the seat,

this such that the rotation zones between upper
body and lower body and between upper legs
and lower legs of a person sitting in the chair
correspond with said respective rotation zones
of the chair.

[0005] Because the rotation zones of the chair cor-
respond with the rotation zones of the body, the seat
and the seat back will not shift relative to the body dur-
ing adjustment of the chair. This will prevent clothing for
instance being displaced. In addition, a comfortable
adjustable chair is hereby obtained, wherein the user
can remain seated in the chair, can adjust the chair and,
in contrast to known chairs, does not have to change
position in order once again to assume a comfortable
position in the chair.

[0006] In a preferred embodiment of the invention
the chair comprises a lower leg support arranged on the
adjustable frame such that the lower leg support is
translatable and rotatable relative to the chassis and
wherein the lower leg support is rotatable round the first
rotation zone. With this lower leg support a comfortable
position can be taken up, particularly in a reclining posi-
tion.

[0007] In a further embodiment the lower leg sup-
port comprises a base part, an extending part arranged
therein and an upholstery fabric arranged with one side
on the top part of the base part, wherein the fabric runs
over the free end of the extending part and wherein the
other end of the fabric is arranged in spring-loaded
manner on the underside of the base part. Because of
structural limitations it is not normally possible to give
the lower leg support a length such that the whole of the
lower legs is supported. In order to obviate this the
lower leg support is extensible. In order to minimize the
shear forces between the upholstery and the body, the
fabric is fixed to the upper part of the base part and
unrolls under the lower leg of the user when the lower
leg support is extended.
[0008] In a preferred embodiment of the adjustable
chair the adjustable frame comprises a rod mechanism.
More particularly the adjustable frame comprises a first
quadrangular rod mechanism or four-rod mechanism
and a second quadrangular rod mechanism or four-rod
mechanism, wherein both rod mechanisms have two
rod parts in common. Such a rod mechanism can
ensure that the rotation zones of the chair correspond
with the rotation zones of the body of the person. A rod
mechanism has the further advantage that these are
simple structural elements with which a complex move-
ment of rotation zones, seat and seat back can be
obtained making use of only one driven rod. The neces-
sity for a number of motors with a complex control is
hereby obviated.
[0009] In a preferred embodiment of the invention
the seat is arranged on a rod part of the first rod mech-
anism and the seat back is arranged on a rod part of the
second rod mechanism.
[0010] It is possible to make any chair to size for a
specific person. It is however preferred that the distance
between two pivot points of a rod be adjustable. The
adjustable chair according to the invention can hereby
be adapted to a large number of people of specific
sizes.
[0011] In order to facilitate operation, the adjustable
chair according to the invention comprises in a preferred
embodiment controllable drive means for placing the
seat back and the seat in a chosen position. In a specific
embodiment of the invention the drive means herein
comprise only one motor. It is possible to move the chair
with only this single motor. This is very advantageous
from an economic viewpoint.
[0012] In further embodiments of the adjustable
chair according to the invention, this chair can comprise
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height-adjustable armrests, the seat back can comprise
an adjustable head rest, or the seat back can comprise
an inflatable lumbar support. These specific embodi-
ments increase the sitting comfort of the chair.

[0013] In yet another embodiment of the chair
according to the invention the chair can be dismantled
into parts. Since such chairs can easily weigh about 50
kg, it is very advantageous if the chair can be disman-
tled into manageable parts so that the chair can be
readily transported.
[0014] In a further preferred embodiment of the
adjustable chair according to the invention the first
and/or the second rotation zone are virtual. This has the
advantage that the physical rotation points of the adjust-
able frame can be situated for instance under the chair,
while the rotation zones of the chair continue to corre-
spond with the rotation zones of the body of a person.
[0015] In yet another preferred embodiment of the
chair according to the invention the chair is adjustable
such that the net shear force between the seat and the
person sitting in the chair is substantially zero. The
above mentioned decubitus is a combination of shear
forces acting on pressure points on the skin and in the
skin. In a normal chair the mass of the upper body of a
person tends to press the lower body out of the chair.
Since normal chairs are provided with a covering, this
will be prevented by friction. This friction does however
cause a shear force. By now adjusting the seat and the
seat back such that the lower body tends to slide toward
the seat back, the shear force resulting from the mass of
the upper body is now eliminated. This considerably
reduces the chance of decubitus.
[0016] These and other features of the invention will
be further elucidated with reference to the annexed
drawings.

Figure 1 shows a perspective view of a chair
according to the invention;
figures 2, 3 and 4 show the chair of figure 1 in
respectively an active sitting position, a "stand-up"
position and a reclining position;
figure 5 shows a schematic outline of a second
embodiment of a lower leg support;
figure 6 shows a perspective view of a first embodi-
ment of a lower leg support;
figure 7 shows a second embodiment of the chair
with dismantled parts; and
figure 8 is a perspective view of the assembled
chair of figure 7.

[0017] Figure 1 shows a perspective view of a chair
according to the invention. The adjustable chair 1 com-
prises a chassis 2, an adjustable frame 3, which is fur-
ther elucidated hereinbelow, a seat 4 and a seat back 5.
[0018] Adjustable frame 3 comprises two rod mech-
anisms, of which the first rod mechanism is formed by
rods 6, 7, 8 and 9. With a view to the stability of the
chair, this rod mechanism takes a dual form. Rod 6 of

the first rod mechanism forms part of chassis 2. The
second rod mechanism is formed by two rod parts of
rods 8 and 9 and further rods 10 and 11. The seat is
arranged on rod 8 and seat back 5 is arranged on rod 10
of the first respectively the second rod mechanism.

[0019] The chair further comprises a motor 12 with
which both the first and the second rod mechanism can
be driven. This drive 12 also serves as blocking for
blocking the adjustable frame 3 in a desired and set
position.
[0020] Figures 2, 3, 4 show three different positions
of the chair. These positions are obtained by operating
drive 12. Figure 2 shows an active sitting position, figure
3 a "stand-up" position and figure 4 a reclining position.
The virtual rotation points V1, V2, which in this embodi-
ment takes a real form, of the adjustable chair are such
that they correspond in each position of the chair with
the rotation points of the body of a person sitting in the
chair. The virtual rotation point V1 herein corresponds
with the knee joint and virtual rotation point V2 corre-
sponds with the hip joint.
[0021] As shown inter alia in figure 2 and figure 4,
the positions of the seat and the seat back are such that
the person in the chair does not slide out of the chair.
The mutual positions of seat 4 and seat back 5 are such
that no shear forces occur between seat 4 and the lower
leg of the person.
[0022] Figure 5 shows a schematic outline of a sec-
ond embodiment of the lower leg support. This lower leg
support 17 comprises a base part 18, an extending part
19 and a fabric 20 which is arranged on the top side of
base part 18 and is arranged on the underside under
spring load of extending part 19. As extending part 19
slides out the fabric 20 will not now shift relative to the
lower leg of a person. Fabric 20 unrolls as it were under
the lower leg.
[0023] Figure 6 shows a lower leg support which
can be mounted on the chair according to figure 1 and
as shown in figures 7 and 8. This lower leg support 13
comprises a cushion 14, a rod mechanism 15 and a
drive 16.
[0024] Figure 7 shows a perspective view with dis-
mantled parts of a chair according to the invention,
which is fully upholstered. Figure 8 shows the assem-
bled embodiment of the chair according to the invention.
Armrests 22 are herein also arranged.
[0025] As can be seen in for instance figure 1, rods
11 are adjustable in length and the height of adjustable
frame 3 relative to chassis 2 is adjustable. In addition,
the positions of the rotation points are adjustable. It is
hereby possible to adapt the chair to the measurements
of the specific user.
[0026] According to a further embodiment of the
invention the chair can comprise an adjustable head
rest and a lumbar support. The rests are further adjust-
able in height as well as in mutual distance.
[0027] Because the chair, as shown in figure 7, can
be dismantled into parts and because the adjustable

3 4

5

10

15

20

25

30

35

40

45

50

55



EP 1 031 337 A1

4

frame 3 is adjustable, it is possible with a limited number
of components to provide chairs fully made to size for
the user. For this purpose the adjustable frame is first
adjusted to the measurements of the person. A choice
from a limited number of cushions for seat and seat
back is then made subject to the measurements. A par-
ticular colour can likewise be chosen here.

[0028] Although the chair can support the whole
movement of the person standing up, it is desirable from
a health viewpoint to limit the standing up setting to a
determined maximum. The person will hereby continue
to train the muscles needed for standing up. This limita-
tion can be embodied mechanically, but can likewise be
arranged in an optional control.

Claims

1. Adjustable chair, which comprises:

- a chassis;
- an adjustable frame arranged on the chassis;
- a seat arranged on the frame such that the seat

is translatable and rotatable relative to the
chassis;

- a seat back arranged on the frame such that
the seat back is translatable and rotatable rela-
tive to the seat; and

- blocking means for blocking the frame in a cho-
sen and adjusted position;
wherein the seat is rotatable round a first rota-
tion zone, for instance a rotation axis, relative
to the chassis and the seat back is rotatable
round a second rotation zone, for instance a
rotation axis, relative to the seat,

this such that the rotation zones between
upper body and lower body and between
upper legs and lower legs of a person sit-
ting in the chair correspond with said
respective rotation zones of the chair.

2. Adjustable chair as claimed in claim 1, wherein the
chair comprises a lower leg support arranged on
the adjustable frame such that the lower leg support
is translatable and rotatable relative to the chassis
and wherein the lower leg support is rotatable
round the first rotation zone.

3. Adjustable chair as claimed in claim 2, wherein the
lower leg support comprises a base part, an
extending part arranged therein and an upholstery
fabric arranged with one side on the top part of the
base part, wherein the fabric runs over the free end
of the extending part and wherein the other end of
the fabric is arranged in spring-loaded manner on
the underside of the base part.

4. Adjustable chair as claimed in claim 1, wherein the

adjustable frame comprises a rod mechanism.

5. Adjustable chair as claimed in claim 1, wherein the
adjustable frame comprises a first quadrangular rod
mechanism or four-rod mechanism and a second
quadrangular rod mechanism or four-rod mecha-
nism, wherein both rod mechanisms have two rod
parts in common.

6. Adjustable chair as claimed in claim 5, wherein the
seat is arranged on a rod part of the first rod mech-
anism and wherein the seat back is arranged on a
rod part of the second rod mechanism.

7. Adjustable chair as claimed in claim 3 or 4, wherein
the distance between two pivot points of a rod is
adjustable.

8. Adjustable chair as claimed in claim 1, which chair
comprises controllable drive means for placing the
seat back and the seat in a chosen position.

9. Adjustable chair as claimed in claim 8, wherein the
drive means comprise only one motor.

10. Adjustable chair as claimed in claim 1, wherein the
chair comprises height-adjustable armrests.

11. Adjustable chair as claimed in claim 1, wherein the
chair can be dismantled into parts.

12. Adjustable chair as claimed in claim 1, wherein the
seat back comprises a head rest.

13. Adjustable chair as claimed in claim 12, wherein the
head rest is adjustable.

14. Adjustable chair as claimed in claim 1, wherein the
seat back comprises an inflatable lumbar support.

15. Adjustable chair as claimed in claim 1, wherein the
first and/or the second rotation zone is virtual.

16. Adjustable chair as claimed in claim 1, wherein the
chair is adjustable such that the net shear force
between the seat and the person sitting in the chair
is substantially zero.
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