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(54) Ergonomic Chair

(57)  An ergonomic chair (1) with a seat and a back-
rest is described. The chair according to the invention
comprises:

* a pivoting mechanism (2);

+ a substantially undeformable rear element (4) connect-
ed to the pivoting mechanism and situated at the back-
rest;

« a substantially undeformable front element (5) connect-
ed to the pivoting mechanism and situated at the seat;
+ a deformable support frame (6) connected to the sub-
stantially undeformable rear element and to the substan-
tially undeformable front element; and

« a supporting cover (8) tensioned on said support frame.

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 110 050 A1 2

Description

[0001] The present invention relates to a chair and in
particular an ergonomic chair (or armchair).

[0002] Ergonomic chairs are already known in the fur-
nishings sector, in particular in the office furnishings and
furniture sector. These chairs typically comprise a back-
rest and a seat supported by a support element generally
resting rotatably on a floor via wheels (typically castor
wheels). The known ergonomic chairs typically comprise
a synchronised pivoting mechanism which allows the
backrest and the seat to be inclined in a predetermined
manner. Generally, when the backrest is inclined at an
angle o (alpha), the seat is inclined at an angle () beta
equal to about half the angle of the backrest. In other
words, the backrest and the seat of the known ergonomic
chairs move in unison, albeit with different degrees of
pivoting.

[0003] Inthe known ergonomic chairs the seat and the
backrest are formed as two separate parts.

[0004] Althoughthese ergonomic chairs are fairly com-
fortable, especially when compared with chairs which
have a fixed backrest, the Applicant has defined the aim
of improving the comfort and therefore providing an er-
gonomic chair which is even more comfortable than the
known ergonomic chairs.

[0005] According to a first aspect, an ergonomic chair
with a seat and a backrest is provided, the chair compris-

ing:

* a pivoting mechanism;

e asubstantially undeformable rear element connect-
ed to the pivoting mechanism and situated at the
backrest;

e asubstantially undeformable front element connect-
ed to the pivoting mechanism and situated at the
seat;

e a deformable support frame connected to the sub-
stantially undeformable rear element and to the sub-
stantially undeformable front element; and

e asupporting cover tensioned on said support frame.

[0006] Preferably, said deformable support frame
comprises a pair of substantially L-shaped bars which
define the profile of the backrest and the seat of the chair.
[0007] Inoneembodiment, each of said L-shaped bars
is rigidly connected to said substantially undeformable
rear element at a section of the side which defines the
backrest and is also rigidly connected to said substan-
tially undeformable front element at a section of the side
which defines the seat, the two connecting sections hav-
ing, between them, a curved section which is not con-
strained to either one of the substantially undeformable
rear and front elements.

[0008] In one embodiment, the support frame also
comprises an upper cross-piece for connecting the top
ends of said L-shaped bars.

[0009] Preferably, each of said L-shaped bars has a
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double-strip profile which defines slots for fixing, in a ten-
sioned condition, the supporting cover.

[0010] At least one part of said deformable support
frame may be made of a plastic material, for example
nylon.

[0011] The substantially undeformable rear element

may be profitably connected rotatably to said substan-
tially undeformable front element.

[0012] Said substantially undeformable rear element
may be profitably hinged to the pivoting mechanism.
[0013] Said substantially undeformable front element
may be hinged to the pivoting mechanism.

[0014] In one preferred embodiment, the substantially
undeformable rear element and said substantially unde-
formable front element are made of aluminium or an alloy
of aluminium.

[0015] The present invention will become fully clear
from a reading of the following detailed description, pro-
vided purely by way of a non-limiting example, to be read
with reference to the accompanying sets of illustrative
drawings in which:

Figure 1 is a schematic axonometric view of an er-
gonomic chair according to an embodiment of the
invention, together with the supporting fabric;

- Figure 2 is an axonometric view of the chair accord-
ing to Figure 1, without the supporting fabric;

- Figure 3 is a side view of the chair according to
Figure 1, without the supporting fabric;

- Figure 3a is an enlarged view which shows the ro-
tational points of the undeformable structure with re-
spect to the pivoting mechanism;

- Figure 4 is a rear view of the chair according to
Figure 1, with the supporting fabric;

- Figure 5 is a rear view of the chair according to
Figure 1, without the supporting fabric;

- Figure 6 is an axonometric view of parts of the chair
according to Figure 1, showing the pivoting mecha-
nism, the substantially undeformable rear element
and the substantially undeformable front element;

- Figure 7 is an axonometric rear side view showing
the pivoting mechanism, the substantially undeform-
able rear element, the substantially undeformable
front element and the deformable support frame;

- Figure 8 shows the same components as in Figure
7, but from a different angle;

- Figures 9 and 10 show the shoulders of the deform-
able structure;

- Figure 11 is a cross-section which shows schemat-
ically the cover tensioned between two shoulders of
the deformable support frame.

[0016] The ergonomic chair according to one embod-
iment of the invention and which is shown in the various
figures is denoted overall by the reference number 1. It
comprises a conventional pivoting mechanism 2. In the
embodiment shown, the pivoting mechanism 2 is sup-
ported by a central tubular structure 3 (typically with a
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pneumatic piston for varying the height of the seat from
the ground) connected to a plurality of arms 31. Each
arm or radial element 31 terminates with a wheel 32 (typ-
ically a castor wheel). Alternatively, the chair 1 could be
supported by legs with feet without wheels or by any other
support structure.

[0017] The pivoting mechanism 2 may be of any known
type, typically a parallelogram pivoting mechanism, and
will not be described in further detail.

[0018] According to the invention (Figure 2), a sub-
stantially undeformable rear element 4 is connected to
the pivoting mechanism 2. In a preferred embodiment,
the substantially undeformable rear element 4 is con-
nected to the pivoting mechanism 2 by means of a turned
down saddle-shaped element 43.

[0019] In one embodiment, the substantially unde-
formable rear element 4 comprises a curved substantially
flattop bar 41 and two flat side profiles 42 suitably shaped
so as to define substantially the shape of the backrest.
Top bar 41 and side profiles 42 form a sort of "C" shaped
element. The two flat side profiles 42 are shaped as can
be seen more clearly in the various figures, for example
as shown in Figure 2 and in Figures 6 to 8. In the em-
bodiment which is shown in the Figures, the two side
profiles 42 are rigidly connected to the turned down sad-
dle-shaped element 43 at rotation points 46 and by
screws 43'. In this manner, the "C" shaped element and
the turned down saddle-shaped element 43 are rigidly
connected to form a rigid component. The thus created
closed profile is certainly more rigid than an open profile
would be.

[0020] Connection blocks 44 (see Figure 7) are suita-
ble for connecting the backrest (not shown in the Fig-
ures).

[0021] The two side profiles 42 are preferably rein-

forced with ribs 45 which are visible, for example, in Fig-
ure 8. In Figure 8, as well as in Figures 6 and 7, it is also
possible to see the points 46 of rotation of the substan-
tially undeformable rear element 4 and of substantially
undeformable front element 5, which will be described
more fully in the remainder of this description. Points 46
could be parts of connection blocks 44 or could be pro-
vided substantially at the end of the two side profiles 42.
[0022] For the purposes of the present description, a
"substantially undeformable element" is understood as
meaning:

- asupport element which is sufficiently rigid so as not
to suffer visible deformation under load and which is
able to support at least statically (but preferably also
dynamically) the weight and the thrust exerted on
the seat and on the backrest of a chair by a person
of about 130 Kg;

- arigid (undeformable and unextendable) rigid struc-
ture which, however, adapts to a parallelogram hing-
ing movement via hinging points.

[0023] The substantially undeformable rear element 4
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may be made of plastic, metallic or composite material,
or a combination thereof. The term "plastic material", for
the purposes of the present description, is intended to
mean primarily a material different from metal and in par-
ticular a substantially thermoplastic material with elon-
gation at break values > 50% (during tensile tests per-
formed on test pieces at 5 mm/min.) such as polycar-
bonate, polyester, polybutylene terephthalate, polypro-
pylene, polyamide and their derivatives, EPDM-rein-
forced polypropylene and any combination thereof.
[0024] In one preferred embodiment, the substantially
undeformable rear element 4 is made of steel or an alloy
thereof. In a still preferred embodiment, the substantially
undeformable rear element 4 is made of aluminium or an
alloy of aluminium. Preferably, the substantially unde-
formable rear element 4 is cast made.

[0025] The chair 1 according to the invention also com-
prises a substantially undeformable front element 5 ro-
tatably connected to the pivoting mechanism and to the
undeformable rear element at two rotational points 46
visible (as said above), for example, in Figures 3aand 7.
[0026] In one embodiment, the substantially unde-
formable front element 5 is C-shaped with a front trans-
verse bar 51 and two side flanges 52 which terminate at
the two rotational points 46. The two side flanges 52 are
preferably L-shaped or in any case are reinforced by ribs
52’ (Figure 6).

[0027] The chair 1 according to the invention also com-
prises a perimetral frame 6. The perimetral frame 6 com-
prises two shoulders 61 (righthand shoulder and left-
hand shoulder) and an upper reinforcing cross-piece 62.
Each shoulder 61 is suitably substantially L-shaped, as
shown in the various figures and in particular in Figures
9 and 10. Preferably, each shoulder 61 has a double
profile, i.e. is formed by two parallel, flat, strips 61 a, 61
b which define between them a slit partially interrupted
by partitions 61c¢ which connect the two strips 61a, 61 b.
Slots 63 for fixing a supporting fabric 8 are thus formed.
Bushes or cylinder pieces 64 are also provided at each
shoulder 61 (Fig. 9). Preferably, a central length 66 is
provided without any partition 61 c.

[0028] The shoulders 61 of the perimetral frame 6 are
fixed to the flat side profiles 42 of the substantially unde-
formable rear element 4. In particular, the abovemen-
tioned side profiles 42 comprise listels 47 (Figure 6) with
holes. In order to fix a shoulder 61 to the substantially
undeformable rear element 4 typically screws (or similar
threaded parts) are used, being inserted inside the bush-
es 64 of the shoulders 61 and inside the holes of the
listels 47. Similarly, still with reference to Figure 10, the
two side flanges 52 of the substantially undeformable
front element 5 have two listels 57 with holes. In order to
fix a shoulder 61 to the substantially undeformable front
element 5 typically screws (or similar threaded parts) are
used, being inserted inside the bushes 64 of the shoul-
ders 61 and inside the holes of the listels 57.

[0029] The listels of the substantially undeformable
front element 5 and the substantially undeformable rear
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element 4 may be formed integrally with the said ele-
ments or may be separate parts joined afterwards by
means of welding or using further threaded parts.
[0030] The shoulders 61 of the perimetral frame 6 may
be made of any material, but a material which is consid-
ered particularly suitable is nylon or a similar material
owing to its elastic properties.

[0031] The two shoulders 61 may be connected at the
top by the abovementioned upper cross-piece 62.
[0032] Forthe purposes of the present description, the
term "deformable element" is therefore understood as
meaning an element which performs the function of a
seat and a backrest of a chair, being constrained to the
hinging system of a parallelogram, and adapts to the
movement of the said parallelogram according to its con-
structional characteristics and also to the characteristics
of the seat or backrest (fabric, mesh or leather cover).
[0033] As already mentioned, the chair according to
the invention is completed by a supporting fabric 8 ten-
sioned between the two shoulders 61. The supporting
fabric may be visible (for example a mesh fabric) or may
be incorporated inside an upholstery article, i.e. could be
covered by another fabric, or aleather or imitation leather
lining without a supporting function.

[0034] As shown in Fig. 7 or in Fig. 8 three separate
zones are therefore formed: a first fixing zone (A) con-
sidered undeformable (situated in the vicinity of the seat,
where the lower parts of shoulders 61 are connected to
the substantially undeformable front element 5), a sec-
ond zone (B) which is not connected to shoulders 61 and
therefore is deformable, and a third zone (C) which is
considered undeformable (situated in the vicinity of the
backrest, where the shoulders 61 are connected to the
substantially undeformable rear element 4).

[0035] Inthis way itis possible to obtain an ergonomic
chair provided with a pivoting mechanism which causes
a synchronised movement of the backrest and the seat
in absolute terms (movement of the backrest and the seat
with respect to the ground) and in relative terms (move-
ment of the backrest and the seat relative to each other).
[0036] Asdescribed above, unlike the known solutions
in which the backrest and the seat are two single com-
ponents separate from each other, the chair according
to the invention provides a single structure with:

1. A structural, perimetral and deformable frame 6
(deformable so as to allow the abovementioned "rel-
ative deformation");

2. Asupporting fabric (where the weight of the person
is supported elastically by the fabric itself which is
tensioned between the two shoulders of the struc-
tural frame).

[0037] A kind of deformable monostructure with a
backrest zone and a seat zone formally differentiated by
a connecting radius is thus formed. Deformation of the
structure so as to allow the typical movement according
to the type of pivoting mechanism used occurs in the
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zone of the connecting radius.

[0038] The supporting fabric follows the movement of
the structure and at the same time undergoes elastic de-
formation due to the weight of the person seated. The
combination of these two deformation possibilities en-
sures a unique level of comfort.

[0039] In the chair according to the present invention,
the seat and backrest support elements are joined to-
gether by a double articulation and form a rigid and un-
extendable structure when constrained to the hinging
system of the parallelogram mechanism. Since the rota-
tional points of the parallelogram allow rotation of the
seat and the backrest at different angles, the definition
"undeformable” refers to a rigid structure which adapts
via the hinging points to the hinging of that parallelogram.
Figure 3a shows the rotational points 46, 48 and 53 of
the undeformable structure.

[0040] Reference number 53 designates the rotational
point between front transverse bar 51 and the pivoting
mechanism 2. Reference number 46 designates, as said
above, the rotational point between substantially unde-
formable rear element 4 and substantially undeformable
front element 5. Reference number 48 designates the
rotational point between the pivoting mechanism 2 and
the substantially undeformable rear element 4.

[0041] In the turned down saddle-shaped element 43
further holes 49 are provided. Such holes 49 guide an
oscillating movement as indicated by the double head
harrow. In this respect, properly shaped slots (not shown)
are provided in the pivoting mechanism 2 in correspond-
ence of holes 49. A pivot (also not shown) is inserted in
each of hole 49 and corresponding slot.

[0042] Figure 11 shows a schematic cross-sectional
view of a supporting cover 8 pre-tensioned between two
shoulders 61. A hooking member 81 for engaging with a
tooth 65 of the shoulder 61 with a double profile (61 and
62) is preferably fixed to the edges of the cover 8.

Claims

1. Achair (1) with a seat and a backrest, the chair com-
prising;

« a pivoting mechanism (2);

» a substantially undeformable rear element (4)
connected to the pivoting mechanism (2) and
situated at the backrest;

« a substantially undeformable front element (5)
connected to the pivoting mechanism (2) and
situated at the seat;

« a deformable support frame (6) connected to
the substantially undeformable rear element (6)
and to the substantially undeformable front ele-
ment (5); and

« a supporting cover (8) tensioned on said sup-
port frame.
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The chair (1) according to Claim 1, wherein said de-
formable support frame (6) comprises a pair of sub-
stantially L-shaped bars (6) which define the profile
of the backrest and the seat of the chair (1).

The chair (1) according to Claim 2, wherein each of
said L-shaped bars (61) is rigidly connected to said
substantially undeformable rear element (4) ata sec-
tion of the side which defines the backrest and is
also rigidly connected to said substantially unde-
formable front element (5) at a section of the side
which defines the seat, the two connecting sections
having, between them, a curved section which is not
constrained to either one of the substantially unde-
formable rear and front elements (4, 5).

The chair (1) according to Claim 2 or 3, wherein said
support frame (6) also comprises an upper cross-
piece (62) for connecting the top ends of said L-
shaped bars.

The chair (1) according to any one of Claims 2 to 4,
wherein each of said L-shaped bars has a double-
strip profile which defines slots for fixing, in a ten-
sioned condition, the supporting cover.

The chair (1) according to any one of the preceding
claims, wherein at least one part of said deformable
support frame (6) is made of a plastic material, for
example nylon.

The chair (1) according to any one of the preceding
claims, wherein said substantially undeformable rear
element (4) is connected rotatably (46) to said sub-
stantially undeformable front element (5).

The chair (1) according to any one of the preceding
claims, wherein said substantially undeformable rear
element (4) is hinged to the pivoting mechanism (2).

The chair (1) according to any one of the preceding
claims, wherein said substantially undeformable
front element (5) is hinged to the pivoting mechanism

@).

The chair (1) according to any one of the preceding
claims, wherein said substantially undeformable rear
element (4) and said substantially undeformable
front element (5) are made of aluminium or an alloy
of aluminium.
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