EP 0 793 929 A1

(19) p)

Européisches Patentamt
European Patent Office

Office européen des brevets

(12)

(43) Date of publication:
10.09.1997 Bulletin 1997/37

(21) Application number: 97200574.8

(22) Date of filing: 27.02.1997

(11) EP 0 793 929 A1

EUROPEAN PATENT APPLICATION

(51) Intcle: A47C 3/026, A47C 1/032

(84) Designated Contracting States:
ATBECHDEDKESFIFRGBGRIEITLILUMC
NL PT SE

(30) Priority: 04.03.1996 NL 1002523

(71) Applicant: Rudimec B.V.
7772 BJ Hardenberg (NL)

(72) Inventor: Middelkoop, Maarten
8011 VH Zwolle (NL)

(74) Representative: Land, Addick Adrianus Gosling
Arnold & Siedsma,
Advocaten en Octrooigemachtigden,
Sweelinckplein 1
2517 GK Den Haag (NL)

(54) Adjustable office chair

(57)  Chair, comprising:

- one or more leg parts (4,5);

- a seat part (6) which is arranged on the leg parts
(4,5) and which is tiltable both forward and back-
ward; and

- achair back part (7) which is adjustably connected
tothe seat part (6) and which is tiltable together with
this seat part (6), wherein tilting means (10-14) for
tilting at least a part of the seat part (6) together with

the chair back part (7) engage at a location under
the seat part (6) which is situated further forward
than the centre of the seat part (6) and wherein the
tilting means (10-14) comprise at least one gas
spring member (11) which is arranged in lying posi-
tion under the seat part (6) such that when the seat
part (6) and the chair back part (7) are tilted to the
rear the opposing force exerted by the gas spring
member (11) increases.
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Description

A chair in an office can be used for a number of dif-
ferent sedentary activities such as reading and writing
with a direction of view of for instance 70° relative to a
horizontal working surface, work activity using a monitor
and meetings and consultations.

Although sedentary activities are better for feet and
knees than standing activities, itis known that sedentary
activities can cause back problems. In contrast to the
standing position, there is a tendency when sitting for
particularly the lower part of the back to curve outward,
whereby the so-called lower back muscles (and the but-
tock muscles) are subjected to prolonged static load,
which can result in acidosis in these muscles and thus
to pain symptoms. These pain symptoms can result in
lack of movement whereby the body no longer provides
sufficient of the synovial fluid which serves to lubricate
the lower vertebrae and the intervertebral discs.

In contrast to the case with a hollow back, in the
case of an outward curved back the vertebrae in the low-
er part of the back are urged outward, whereby a con-
siderably higher pressure is exerted on these vertebrae
(and intervertebral discs). In addition, the blood circula-
tion in the legs can likewise be adversely affected by an
incorrect sitting posture.

The present invention has for its object to obviate
the above mentioned drawbacks and to provide an er-
gonomically optimal chair.

Accordingto afirstaspect the present invention pro-
vides a chair, comprising:

- one or more leg parts;

- a seat part which is arranged on the leg parts and
which is tiltable both forward and backward; and

- a chair back part which is adjustably connected to
the seat part and which is tiltable together with this
seat part, wherein tilting means for tilting at least a
part of the seat part together with the chair back part
engage at a location under the seat part which is
situated further forward than the centre of the seat
part and wherein the tilting means comprise at least
one gas spring member which is arranged in lying
position under the seat part such that when the seat
part and the chair back part are tilted to the rear the
opposing force exerted by the gas spring member
increases.

If, as is preferably the case, the seat together with
the chair back is tiltable between a forward angle of in-
clination in the order of magnitude of 4° relative to the
horizontal and a rearward angle of the seat part relative
to the horizontal of roughly 15° or 17°, the location of
the engagement of the tilting means prevents the legs
being pinched or the feet leaving the ground during rear-
ward tilting, or the knees colliding with the underside of
the table top (at a fixed height of the table top). It is fur-
ther prevented that the user of the chair has a tendency
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to slide forward in the forward tilted position; he/she
need therefore apply little opposing force with the legs.
For the different positions between slightly forward and
slightly further backward, the position of the chair back
part relative to the seat part preferably remains un-
changed, whereby the user will retain a hollow back in
all working positions when the pelvis is in the correct
position, whereby the above mentioned static load does
not occur. In contrast to existing chairs, the chair accord-
ing to the present invention makes use of a mechanism
such that the action of a (usually linear-action) gas
spring is converted into a progressive action, whereby
the displacement of the centre of gravity of the user is
compensated and the user is prevented from tilting fur-
ther backward than desired. It is also ensured that rear-
ward tilting to a less rearward tilted position will take
place smoothly. This in contrast to existing chairs which
generally make use of a helical spring, wherein rearward
tilting often takes place rather abruptly, which is less
than desirable from an ergonomic point of view and dan-
gerous for the user.

In preference the gas spring is lockable in continu-
ously variable position, for instance in that use is made
of a gas spring in which both liquid and oil are present
as non-compressible medium.

In a preferred embodiment of the chair according to
the present invention the tilting means comprise weight
adjusting means for adjusting the spring force of the gas
spring member in accordance with the weight of the us-
er.

According to afurther aspect the invention provides
a chair comprising:

- one or more leg parts;

- a seat part which is arranged on the leg parts and
which is tiltable both forward and backward; and

- a chair back part which is adjustably connected to
the seat part and which is tiltable together with the
seat part, wherein tilting means for tilting at least a
part of the seat part together with the chair back part
engage at a location under the seat part which is
situated further forward than the centre of the seat
part and wherein the seat part comprises two parts
which are at least slightly movable relative to each
other and wherein the separation of these two parts
is situated in the vicinity of that location where the
tilting means engage. During rearward tilting the
front part of the seat part remains substantially hor-
izontal or inclining slightly forward, while in the for-
ward tilted position the front seat part runs parallel
to the rear seat part. This further prevents the legs
colliding with the underside of a desk top or the feet
leaving the ground during rearward tilting, since the
height of the leading edge of the seat part changes
hardly or not at all during forward or rearward tilting
of the rear seat part together with the chair back
part.
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The chair according to the present invention is pref-
erably provided with arm rest parts which are coupled
fixedly to a leg part rotatable on a substantially vertical
shaft and which can be adjusted in respect of mutual
distance and/or height in accordance with the wishes of
the user and the height of the working surface so that
the arms of the user remain in position which is ergo-
nomically correct for him/her, also during tilting of the
seat and/or chair back, this being particularly important
during writing activities and work activity at a keyboard.

In a further preferred embodiment the chair accord-
ing to the present invention is provided with adjusting
means for adjusting the chair back which pivot at a dis-
tance relative to the rear edge of the seat - preferably
under the support point for the pelvis - whereby during
rearward adjustment of the chair back part the support
point on the chair back part is prevented from shifting
relative tothe (lower) back of the user, with the additional
advantage that a shirt is prevented from being pulled
upward by the chair back.

In a preferred embodiment of the chair according to
the present invention cushions of the seat and chair
back can be easily changed using snap means, which
is also advantageous from a production viewpoint, since
chairs can easily be supplied with different coloured
seats.

Control handles for the tilting movement, the adjust-
ing movement of the chair back respectively for the
height adjustment are preferably situated at natural po-
sitions and on either side of the seat so that a user, even
if he is not yet familiar with the chair, can automatically
operate the correct control lever on both sides of the
chair, which is important for instance while telephoning
or during other use of one of both hands. This means
that the control lever for the tilting movement is situated
visibly on the left and right at the front under the seat,
the height adjustment extends in the middle on both
sides of the seat and the control lever for adjusting the
chair back extends on either side close to the rear of the
seat. The weight adjusting means are preferably situat-
ed centrally under the seat part. The levers are moreo-
ver preferably operable in the same direction in which
the adjustment takes place, for instance upwards for
height adjustment. The term visual manipulative comfort
zone (VMC) is used in ergonomics for control members
arranged at correct locations.

Further advantages, features and details of the
present invention will be further elucidated on the basis
of the following description of a preferred embodiment
of the chair according to the present invention with ref-
erence to the annexed drawing, in which:

fig. 1A, 1B, 1C show respective schematic side
views of a chair according to the present invention
in rearward tilted position, in the central position and
in slightly forward tilted position;

fig. 2A-2D show respective schematic side views of
the tilting of the seat of the chair shown in fig. 1A-
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1C with respective different weight adjustments;
fig. 3 is atop view in perspective of the tilting means
of fig. 2A-2D of the chair according to the present
invention;

fig. 4 is a view in perspective of the chair according
to the present invention shown in fig. 1A-3; and
fig. 5 is a view in perspective of detail V of fig. 4.

A chair 1 (fig. 1A, 1B, 1C and 4) comprises an sup-
port frame 2 provided with a plurality of wheels 3 which
are connected via side legs 4 to a central leg 5 which is
height-adjustable using a gas spring and relative to
which a seat 6 can rotate. A chair back 7 is connected
to seat 6 via arms 8.

As shown clearly in fig. IA-IC, a pivot shaft 10 is sit-
uated at about a third the way along from the front edge
of seat 6. Fig. 1A shows the position in which seat 6 and
chair back 7 are tilted slightly rearward relative to pivot
shaft 10, wherein due to the position of pivot shaft 10 a
user is prevented, while retaining a hollow back, from
banging his knees against the underside of a work sur-
face or his/her feet leaving the floor. The position shown
in fig. 1A is used for instance during consultations and
meetings. In the position shown in fig. IB, which is for
instance suitable for work at a monitor, chair back and
seat are tilted less far to the rear than in fig. 1A, while the
user automatically retains a correct ergonomic posture
with hollow back. The position of the tilt of the seat and
chair back is determined by the desired viewing direc-
tion, i.e roughly 70° relative to the activities to be per-
formed. In the position shown in fig. 1C, which is partic-
ularly suitable for reading and writing, the user therefore
has the tendency to bend further forward. In this position
the seat is tilted forward at a small angle in order to en-
sure that the user retains a hollow back and wherein the
position of pivot shaft 10 prevents an inclination of the
seat being reached such that the user will have to pro-
vide strong opposing force to prevent him/er sliding for-
ward.

As also shown clearly infig. 1A-1C, the chair is pref-
erably provided with arm rests which are disposed fix-
edly relative to a rotatable leg part and preferably take
a form such that they abut well against a table top T
(after being set at the correct height by the user) and
which form follows the ergonomically correct position of
the elbows during rearward tilting of the seat together
with the chair back as well as during forward and rear-
ward adjusting of the chair back relative to the seat. The
arched shape follows approximately an arc of a circle
relative to pivot shaft 10, wherein a portion abutting the
table top is preferably slightly flat in order to properly
abut thereagainst. Because the arm rests do not move
together with the tilting movement, the fingers of the us-
er are also prevented from possibly being caught be-
tween table top and arm rests.

In the position of seat 6 shown in fig. 2A, which cor-
responds with the position in fig. 1A, wherein at least the
rear part of seat 6 is tilted to the rear through an angle
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of for instance about 10° to 15° or 17°, a gas spring 11
is arranged between a first pivot point 12 and a second
pivot point 13, wherein the second pivot point is ar-
ranged on a pivotable arm 14. Gas spring 11 is situated
at an acute angle o. relative to the horizontal. Arm 14 is
fixedly connected via rotatable sleeve 35 to guide arms
36 and 37 (see also fig. 3, 4 and 5) in which the respec-
tive shafts ends 30 and 31 are guided. Shaft ends 30
and 31 protrude through respective slots 32 and 33 of
component 34 which is arranged on a sleeve round pivot
shaft 10, this sleeve forming part of the seat frame.

When seat 6 (at least the rear part thereof) is
caused to move upward from the position shown in fig.
2A, for instance because the individual stands up, it is
pressed upward by gas spring 11 via arm 14 and guide
arms 36 and 37. Because in the position shown in fig.
2B shaft ends 30, 31 are situated further from the sleeve
15 than in the position shown in fig. 2A and the direction
of the force exerted by the gas spring makes a smaller
angle relative to arm 14, the moment applied to seat 6
by gas spring 11 is less in the position shown in fig. 2B
than in the position shown in fig. 2A. The angle o' in fig.
2B is moreover smaller than angle a. The progressive
action of the gas spring is however obtained mainly by
the change in lever length of guide arms 36, 37 relative
to the fixed length of arm 14. The moment on seat 6
therefore increases progressively during backward tilt-
ing of at least the rear portion of seat 6. An even upward
movement of seat part 6 thus takes place while during
the reverse movement, i.e. backward tilting, an increas-
ing opposing force is exerted.

For instance in the horizontal position of seat part
6 as shown in fig. 2C and 2D, the position of shaft ends
30, 31 (see below in respect of fig. 3) is determined by
the position of a weight adjusting screw knob 16, where-
in in the extreme position shown in fig. 2D the moment
applied by gas spring 11 is smaller during tilting and
more suitable for a light person than in the extreme po-
sition shown in fig. 2C which is more suitable for a heavy
person.

The gas spring 11 is preferably a gas spring which
is lockable in continuously variable manner in any posi-
tion, wherein use is made of non-compressible medium,
for instance a liquid, which is incorporated therein.

Fig. 3 further shows that by turning knob 16 shaft
ends or rollers 30 respectively 31 can be displaced in
the guide arms 36 and 37 which are fixedly coupled to
a rotatable sleeve 35 on which the arm 14 on which gas
spring 11 engages is also fixedly arranged.

For instance in the horizontal position of the seat,
the position of arms 36 and 37 in which the pins 30 re-
spectively 31 are guided is not changed by rotating the
turning knob 16 preferably arranged centrally under the
seat, and the position of the arm 14 is thus not changed
either via sleeve 35, and gas spring 11 is therefore not
set longer or shorter. This adjustment can therefore take
place using very little energy. This is an important ad-
vantage of the chair according to the present invention
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when compared to existing weight adjusting systems,
wherein the force of a helical spring geared to the weight
of a user must usually be adjusted, and much manual
force is required for this purpose.

In order to further decrease the resistance, one or
more rotatable shafts or other components can be pro-
vided with needle bearings (or ball bearings).

Due to the weight adjustment the change in the
length of the lever defined by arm 14 and guide arms
36, 37 is adjusted when this lever is pivoted.

Fig. 4 and 5 show a further gas spring 40 which en-
gages on a pivot shaft 41 on which arms 8 of chair back
7 are pivotally mounted. Handles 42 operate an control
mechanism 43 for gas spring 40 and are situated on ei-
ther side of seat 6 at a natural position for adjusting the
chair back 7, i.e. close to outer ends of arms 8. Handles
44 extend roughly in the middle of seat 6 on either side
thereunder for operation of a control mechanism 49 of
the gas spring (not shown) in central leg 5. Control le-
vers 45 are situated close to the front side of the seat to
bring about operation via rod 46 of control mechanisms
47 for the tilting (gas spring 11).

With control knobs 48 both arm rests 20 can be ad-
justed away from and toward each other, while in a man-
ner not further shown they are both height-adjustable
and detachable.

In & manner not shown the cushions for the seat
and the chair back are arranged in a preferred embod-
iment against a plastic shell part and the cushions can
be snapped into place thereon so that different colours
can be arranged and for instance a low or high cushion
can be arranged for the chair back. The seat cushion for
instance can also be displaced for forward and back-
ward adjustment in order to set the so-called sitting
depth, while the chair back cushion is preferably like-
wise movable for height adjustment together with the
shell onto which it is snapped in place.

The seat cushion must be embodied such that it
must be able to follow the positions shown in fig. IA-IC,
i.e. either be of soft and flexible material such that the
movements imposed by pivot shaft 10 can be followed,
or take a divided form with an internal pivotable con-
struction with extremely soft flexible material at the po-
sition of the pivot shaft.

As shown particularly clearly in fig. 4 and 5, the arms
8 extend beyond and below the rear edge of the seat,
thereby further preventing that during rearward adjust-
ment of the chair back the lower part thereof is displaced
relative to the lower part of the back of the user and the
correct ergonomic position is preserved and the user
does not acquire a tendency to curve his/her back out-
ward.

The present invention is in no way limited to the
above described preferred embodiment thereof. The
rights requested are defined by the following claims,
within the scope of which many modifications are con-
ceivable.

A non-limitative modification relates to a seat of
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which the front part is movable between a horizontal po-
sition and a slightly forward inclined position (up to about
4° relative to the horizontal), while in the above de-
scribed preferred embodiment, with an eye to cost, the
provisional starting point is a fixed, slightly forward in-
clining front seat part.

Claims
1. Chair, comprising:

- one or more leg parts;

- aseat part which is arranged on the leg parts
and which is tiltable both forward and back-
ward; and

- achairback part which is adjustably connected
to the seat part and which is tiltable together
with this seat part, wherein tilting means for tilt-
ing at least a part of the seat part together with
the chair back part engage at a location under
the seat part which is situated further forward
than the centre of the seat part and wherein the
tilting means comprise at least one gas spring
member which is arranged in lying position un-
der the seat part such that when the seat part
and the chair back part are tilted to the rear the
opposing force exerted by the gas spring mem-
ber increases.

2. Chair as claimed in claim 1, wherein the location is
situated at about one third the length of the seat
part.

3. Chair as claimed in claim 1 or 2, wherein the tilting
means comprise a gas spring extending at a rela-
tively small angle relative to the horizontal.

4. Chair as claimed in claim 3, wherein the gas spring
is lockable in continuously variable position.

5. Chair as claimed in any of the foregoing claims,
wherein the tilting means comprise weight adjusting
means for the gas spring.

6. Chair as claimed in claim 5, wherein the weight ad-
justing means are suitable for displacing a point of
engagement of the force of the gas spring member.

7. Chair as claimed in any of the foregoing claims,
wherein the seat part comprises two portions which
are at least slightly movable relative to each other.

8. Chair as claimed in any of the claims 1-7, provided
with arm rest parts coupled fixedly to a leg part ro-

tatable on the vertical shaft.

9. Chair as claimed in claim 8, wherein the tilting
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10.

11.

12.

13.

14.

15.

16.

17.

18.

means comprise weight adjusting means.

Chair as claimed in any of the claims 1-9, wherein
adjusting means for adjusting the chair back en-
gage on a pivot shaft which extends close to the
underside of the seat part at a distance from the rear
edge thereof.

Chair as claimed in any of the foregoing claims,
wherein a central leg part is height-adjustable.

Chair as claimed in any of the foregoing claims,
wherein the seat part comprises a seat cushion of
relatively soft material which is slidable for adjust-
ment in forward and backward direction.

Chair as claimed in claim 12, wherein the chair back
part comprises a chair back cushion of relatively
soft material which is slidable for height adjustment.

Chair as claimed in any of the foregoing claims,
wherein cushions for the seat part and/or the chair
back part are can be fixed releasably using snap
means.

Chair as claimed in any of the foregoing claims,
wherein the control lever for the tilting extends un-
der the seat part substantially horizontally in the vi-
cinity of the pivot shaft for this tilting.

Chair as claimed in any of the foregoing claims,
wherein a control lever for adjusting the position of
the chair back relative to the seat extends under the
seat part in the vicinity of the pivot shaft for this ad-
justment.

Chair as claimed in any of the foregoing claims,
wherein a control lever for height adjustment of the
seat part extends roughly in the middle under the
seat.

Chair as claimed in claim 16, 17 or 18, wherein
the or each control lever extends under the seat on
either side thereof.
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