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(54) Reclining chair

(57)  Theinventionrelates to a reclining chair (1) com-
prising:

- a support base (2);

- a reclining frame (7) movable arranged to the support
base (2) by a mechanism (6);

- a seat (8) arranged to the reclining frame (7); and

- a back (9) arranged to the reclining frame (7);
wherein the mechanism (6) is positioned below the seat
(8) and wherein the reclining frame (7) has a virtual re-
clining axis (18) positioned above the seat (8) and in front
of the back (9).
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Description

[0001]
prising:

The invention relates to a reclining chair com-

- asupport base;

- areclining frame movable arranged to the support
base by a mechanism;

- aseat arranged to the reclining frame; and

- aback arranged to the reclining frame.

[0002] Such arecliningchairis for example known from
WO 2008124070. In this publication a mechanism is
shown with a physical reclining axis and a spring coun-
teracting the reclining movement. The physical reclining
axis is positioned underneath the seat of the chair. The
spring is adjustable to the weight of the person sitting on
the chair, in order to bring the reclining movement in bal-
ance. However, as soon as another person sits on the
chair, the spring has to be readjusted to provide a com-
fortable reclining movement.

[0003] US 2007001499 describes a reclining lounge
chair, in which the mechanism extends upward along the
sides of the chair in order to provide a physical reclining
axis, which is positioned above the seat and in front of
the back, such that the physical reclining axis will coincide
with the center of gravity of the person sitting in the chair.
Because the mechanism has to extend along the sides
of the chair to provide the reclining axis above the seat,
the design freedom is impaired.

[0004] It is an object of the invention to reduce the
above mentioned disadvantages.

[0005] This object is achieved according to the inven-
tion with a reclining chair according to the preamble,
which is characterized in that the mechanism is posi-
tioned below the seat and in that the reclining frame has
a virtual reclining axis positioned above the seat and in
front of the back.

[0006] Because the mechanism is provided below the
seat, it will not interfere with the sides of the chair or
substantially impair the design freedom for the chair.
Having a virtual reclining axis provided by the mechanism
makes it possible to have the virtual reclining axis to be
closer to the center of gravity of a person sitting in the
chair. By bringing the reclining axis closer to the center
of gravity, the means for balancing the chair can be small-
er or even be left out.

[0007] In a preferred embodiment of reclining chair ac-
cording to the invention the virtual reclining axis has a
substantially fixed vertical distance to the support base
and is movable in a horizontal direction.

[0008] By having the virtual reclining axis at a fixed
height in respect to the support base, a predictable re-
clining movement of the chair is possible. This contrib-
utes to the comfort of the chair.

[0009] In a further preferred embodiment of the reclin-
ing chair according to the invention the virtual reclining
axis is positioned in a zone, which corresponds with the
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standard deviation of the center of gravity for persons
sitting in the reclining chair.

[0010] Having the virtual reclining axis substantially at
the same position as the center of gravity of a person,
the effort for balancing the chair is reduced. If the virtual
reclining axis is furthermore kept at a fixed height no po-
tential energy is lost by the person sitting on the chair,
while moving forward and backward, as the center of
gravity of the person will stay at the same height. This
contributes to a better comfort of the chair and eliminates
the need to readjust a spring or other balancing means
when another person sits in the chair.

[0011] In yet another preferred embodiment of the re-
clining chair according to the invention, the mechanism
comprises:

- a base with a first hinge;

- afirst rod connected with an end to the first hinge;

- asecond rod hingedly connected to the other end of
the first rod; and

- a bearing attached to the first rod at a distance of
the first hinge to slidingly support the second rod.

[0012] This mechanism according to the invention en-
sures that the second rod will rotate around a virtual axis,
as long as the rotation of the first rod is limited.

[0013] Preferably the first rod is fixed to the support
base, while the second rod is fixed to the reclining frame.
The bearing is preferably arranged near the center of
gravity of a person, when seen in vertical direction. the
bearing could be a roller bearing. Such a bearing can
take the weight of the person, while still providing a sliding
or rolling movement with low friction. A sliding bearing
could also be used if some additional friction is desired.
This additional friction could be used to make the chair
less nervous.

[0014] Another embodiment of the reclining chair ac-
cording to the invention, further comprises spring means
for urging the reclining frame to a desired position. The
reclining movement of a chair according to the invention,
does not need much energy. As a result a small imbal-
ance of an empty chair will result in tilting of the chair to
the front or to the back. For example a sweater hanging
on the back will already cause the chair to recline. To
ensure a single predetermined position of the chair, when
not in use, a small spring can be provided, which urges
the chair to the predetermined position.

[0015] In yet another preferred embodiment of the re-
clining chair according to the invention, the leading edge
of the seat is flexible to tilt downwards.

[0016] Because the reclining frame and accordingly
seat and back will rotate along the virtual reclining axis,
the leading edge of the seat will move up, when the chair
is reclined backwards. This upward movement of the
leading edge of the chair could result in an undesired
pressure to the legs of the person sitting in the chair. To
prevent this undesired pressure, the leading edge is flex-
ible, such that it is easily pushed downward, when the
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chair is reclined backward.

[0017] Preferably the support base is height adjustable
to accommodate persons of different height.

[0018] These and other features of the invention, will
be elucidated in conjunction with the accompanying
drawings.

Figure 1 shows a perspective view of an embodiment
of a reclining chair according to the invention.
Figure 2 shows a cross sectional view of the chair
along the line lI-Il as shown in figure 3.

Figure 3 shows a front view of the chair according
to figure 1 in backward reclined position.

Figure 4 shows a cross sectional view similar to fig-
ure 2 in a forward reclined position.

[0019] Figure 1 shows a reclining chair 1 according to
the invention. This reclining chair 1 has a support base
2, with five legs 3, which are each provided at the end
with wheels 4. The support base 2 furthermore has a gas
spring 5 for height adjustment.

[0020] A reclining mechanism 6 is arranged at the top
of the gas spring 5. A reclining frame 7 is also attached
to the mechanism 6, which enables the frame 7 to recline
relative to the support base 2.

[0021] Attached to the reclining frame 7 are the seat 8
and back 9. The seat 8 and back 9 are provided with
spring elements 10, 11 respectively to provide comfort
for the user. Height adjustable armrests 12 are arranged
extending along the sides of the seat 8.

[0022] Figure 2 shows a cross sectional view of the
chair 1 according to figure 1 in a backward reclined po-
sition.

[0023] The mechanism 6 has a base 13 with a first
hinge 14. This base 13 is fixedly attached to the top of
the gas spring 5 (see figure 3) and also provides a mount-
ing base for the armrests 12.

[0024] A firstrod 15 is connected to the first hinge 14.
This firstrod 15 is in turn hingedly connected to a second
rod 16, which is fixed to the reclining frame 7. The free
end of this second rod 16 is supported by a roller bearing
17, which is attached to the base 13.

[0025] The mechanism 6 provides a virtual reclining
axis 18 for the reclining frame 7. Due to the design of the
mechanism 6 the virtual axis 18 is positioned above the
seat 8 and in front of the back 9.

[0026] Furthermore, the virtual axis 18 will move along
a substantially horizontal path 19, when the frame 7 is
rotated around the virtual reclining axis 18. This is made
clear by comparing figure 2 with figure 4, which is the
same cross sectional view, but in a forward reclined po-
sition. Also the movement of the first rod 15 and second
rod 16 is made clear.

[0027] A small gas spring 20 is arranged between the
base 13 and the second rod 16 to urge the chair 1 in the
forward reclined position as shown in figure 4.

[0028] The seat 8 and back 9 is provided with seg-
ments, which are connected to the springs 10, 11 respec-
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tively. This ensures that the seat 8 and back 9 will form
optimally to the person sitting on the chair. The segments,
in particular the segment bordering the leading edge 21
of the seat 8 can easily tilt and bend downward, to com-
pensate for the upward movement of the leading edge
21, when the chair 1 is reclined backward, such that the
pressure on the legs of the person is relieved.

Claims
1. Reclining chair comprising:

- a support base;

- areclining frame movable arranged to the sup-
port base by a mechanism;

- a seat arranged to the reclining frame; and

- a back arranged to the reclining frame;
characterized in that

the mechanism is positioned below the seat and
in that the reclining frame has a virtual reclining
axis positioned above the seat and in front of
the back.

2. Reclining chair according to claim 1, wherein the vir-
tual reclining axis has a substantially fixed vertical
distance to the support base and is movable in a
horizontal direction.

3. Reclining chair according to claim 1 or 2, wherein
the virtual reclining axis is positioned in a zone, which
corresponds with the standard deviation of the center
of gravity for persons sitting in the reclining chair.

4. Reclining chair according to any of the preceding
claims, wherein the mechanism comprises:

- a base with a first hinge;

- a first rod connected with an end to the first
hinge;

- a second rod hingedly connected to the other
end of the first rod; and

- a bearing attached to the first rod at a distance
of the first hinge to slidingly support the second
rod.

5. Reclining chair according to claim 4, wherein the first
rod is fixed to the support base, while the second rod
is fixed to the reclining frame.

6. Reclining chair according to claim 4 or 5, wherein
the bearing is a roller bearing.

7. Reclining chair according to any of the preceding
claims, further comprising spring means for urging

the reclining frame to a desired position.

8. Reclining chair according to any of the preceding
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claims, wherein the leading edge of the seat is flex-
ible to tilt downwards.

Reclining chair according to any of the preceding
claims, wherein the support base is height adjusta- %
ble.
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Fig. 3

Fig. 2



EP 2 559 357 A1

11— ye! 1
/
e Qig 1}8
-ﬁ-/ Q/%':m"a
L —
T
\\12
8
w/ \./ b \21
I 10
< 15
iz Nl
20/ 13



EP 2 559 357 A1

Europiisches

Patentamt

Patert of ication Number
_o)» e EUROPEAN SEARCH REPORT Application Numb

des brevets EP ].1 ].7 7573

DOCUMENTS CONSIDERED TO BE RELEVANT

Cat Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
alegory of relevant passages to claim APPLICATION (IPC)
X WO 93/15631 A1l (NOCO STOLAR AB [SE]) 1-9 INV.

19 August 1993 (1993-08-19) A47C1/032

* page 7, line 6 - page 9, line 28; A47C1/024

figures 3,4 *

X JP 8 266370 A (TACHI S CO) 1-5,8
15 October 1996 (1996-10-15)
* abstract; figures 1-4 *

X FR 2 424 167 A2 (COMPIN ETS [FR]) 1-6,8
23 November 1979 (1979-11-23)

* page 1, line 34 - page 2, line 14;
figure 1 *

X CH 663 526 A5 (PROVENDA MARKETING AG) 1,3,7-9
31 December 1987 (1987-12-31)

* page 3, column 1, line 28 - column 2,
line 53; figures 1-3 *

X |DE 37 35 256 Al (NIKOV LJUBOMIR [DE]) 1-3,8,9
27 April 1989 (1989-04-27) TECHNICAL FIELDS
* column 2, line 47 - column 7, line 17; SEARCHED _ (PO)
figures 1-4 * A47C

The present search report has been drawn up for all claims

1
Place of search Date of completion of the search Examiner
3 The Hague 23 January 2012 Kus, Slawomir
[=
o
o CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
hd E : earlier patent document, but published on, or
§ X : particularly relevant if taken alone after the filing date
3 Y : particularly relevant if combined with another D : document cited in the application
; document of the same category L : document cited for other reasons
T A technological background e e e s
Q O : non-written disclosure & : member of the same patent family, corresponding
8 P : intermediate document document
w




EPO FORM P0459

EP 2 559 357 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 11 17 7573

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

23-01-2012
Patent document Publication Patent family Publication

cited in search report date member(s) date

W0 9315631 Al 19-08-1993 EP 0625879 Al 30-11-1994
SE 469870 B 04-10-1993
SE 9200382 A 11-08-1993
WO 9315631 Al 19-08-1993

JP 8266370 A 15-10-1996  NONE

FR 2424167 A2 23-11-1979  NONE

CH 663526 A5 31-12-1987  NONE

DE 3735256 Al 27-04-1989 DE 3735256 Al 27-04-1989
DE 8713972 Ul 26-11-1987

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82



EP 2 559 357 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

« WO 2008124070 A [0002] * US 2007001499 A [0003]

10



	bibliography
	description
	claims
	drawings
	search report

