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(54) CHAIR STRUCTURE WITH AN ELASTICALLY YIELDING BACKREST

(67)  Chairstructure with elastically yielding backrest,
comprising a first substantially rigid portion (8) of said
backrest (4), constrained to a second substantially rigid
portion (6) of a seat (2) by means of a connecting element
(10), said connecting element (10) comprising a ball joint
(12, 14) and a coupling pin (16) integral with one of the
two substantially rigid portions (6, 8) to be connected
together and engaging in the other, which presents a
cavity (34) delimited by a wall (18) having a through hole
(36) crossed by said coupling pin (16), characterized in
that it comprises at least two elastic elements (20, 20’,

22, 50, 52) maintained in a state of prestress, of which
atleast afirst elastic element (20, 20’) is arranged around
said first coupling pin (16) and at least a second elastic
element (22, 50, 52) is interposed between said connect-
ing element (10) and said wall (18), the diameter of said
coupling pin (16) being smaller than the diameter of said
through hole (36) obtained in said wall (18) to an extent
suitable to allow lateral inclinations of a predetermined
entity of said pin (16) with respect to the axis of said hole
(36).
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Description

[0001] The present invention relates to a chair struc-
ture with an elastically yielding backrest.

[0002] Chairs are known comprising a support struc-
ture for a seat and a backrest, distinct from the seat and
bound to it by means of a connecting and supporting
element.

[0003] The seat can be rigidly bound to the support
structure or it can be bound to it by means of an elastic
joint, which allows the seat to oscillate in both longitudinal
and transverse directions.

[0004] In the case of constraint of the seat to the basic
structure of the chair by means of an elastic joint, if the
backrest is rigidly constrained to the seat, the elastic
yielding of the latter also entails an elastic yielding of the
backrest following stresses imparted by the user sitting
on the chair. In the case of rigid constraint of the seat to
the basic structure of the chair, the possibility of elastic
yielding of the backrest occurs only if this is bound to the
seat or to the basic structure of the chair by means of an
elastic joint.

[0005] CN 108294516 describes a chair with backrest
that can be tilted backwards with respect to the seat ex-
clusively on the longitudinal vertical plane thanks to a
connection between the two obtained by means of a
spherical joint and a connecting member distinct from
the spherical joint and wrapped in an elastic sleeve which
tends to reset the backrest in an upright condition when
the stress that had caused it to tilt ceased.

[0006] The object of the invention is to provide a chair
structure with a backrest separated from the seat and
bound to it by an elastic joint.

[0007] Another object of the invention is to provide a
chair structure, in which the backrest can be attached to
the seat regardless of whether the latter is rigidly or elas-
tically yielded to its base structure.

[0008] Another object of the invention is to provide a
chair structure in which the elastic yielding of the backrest
with respect to the seat can take place in any direction.
[0009] Another object of the invention is to provide a
chair structure, in which the elastic yielding of the back-
rest with respect to the seat can be locked and restored
on command.

[0010] Another object of the invention is to provide a
chair structure, in which the degree of elastic compliance
can be at least partially adjusted.

[0011] Another object of the invention is to provide a
chairstructure, inwhich all or atleast part of the objectives
indicated above can be achieved in a simple way with
reliable operation and with reduced costs.

[0012] All these objects and others which will result
from the following description are achieved, according to
the invention, with a chair structure with elastically yield-
ing backrest as defined in claim 1.

[0013] The present invention is further clarified here-
inafter in some of its preferred forms of practical embod-
iments reported for purely illustrative and non-limiting
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purposes with reference to the attached drawing tables,
in which:
Figure 1 shows a partially sectioned side view of a
chair structure according to the invention in
a first embodiment,

shows the same view the enlarged detail of
the connecting element between the back-
rest and the seat,

schematically shows in perspective view and
in the deactivated condition the detail of the
device for locking the movements of the
backrest with respect to the seat in the first
embodiment, and

shows the same particularly in the activated
condition,

shows in plan and in a second embodiment
adetail of the chair structure according to the
invention,

shows it according to the partial longitudinal
section VI-VI of figure 5,

schematically shows in perspective view and
in the deactivated condition the detail of the
device for locking the movements of the
backrest with respect to the seat in this sec-
ond embodiment;

shows it according to the cross section VIII-
VIII of figure 5.

Figure 2

Figure 3

Figure 4

Figure 5

Figure 6

Figure 7

Figure 8

[0014] Ascanbeseeninthefigures, the chairstructure
according to the invention comprises a seat 2 and a back-
rest 4.

[0015] More particularly, the chair structure with an
elastically yielding backrest according to the invention
comprises a first substantially rigid portion 6 of the seat
2, constrained to a second substantially rigid portion 8 of
the backrest 4 by means of a connecting element 10.
[0016] As will be described in greater detail below, the
connecting element 10 suitably comprises a front spher-
ical joint 12, 14 and a rear coupling pin 16.

[0017] The coupling pin 16 is advantageously integral
with one of the two elements 6, 10 to be connected to-
gether, and in particular to the portion 6 of the seat 2.
[0018] The chair structure also advantageously com-
prises a wall 18, which is present in the other element
10, 6, in this case the connecting element 10 and is
crossed by the pin 16.

[0019] In accordance with a first embodiment of the
presentinvention, two elastic elements 20, 22 are applied
to both sides of the wall 18 to the pin 16, kept in a state
of prestress. Both are mounted on the pin 16 and of these
the upper element 20 is interposed between an upper
bushing 24, screwed to a threaded portion of the pin 16,
and the upper surface of the wall 18, while the lower one
22 is interposed between the lower wall of the same wall
18 and a bar 26, which is embedded in the connection
element 10 and has the coupling pin 16 applied. More
particularly, the lower elastic element 22 is housed at
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least partially within a corresponding cavity obtained in
the connection element 10.

[0020] An upper padding 30 is preferably applied to
the first substantially rigid portion 6 or body of the seat
2, while another padding (not shown) is preferably ap-
plied to the second substantially rigid portion 8 of the
backrest 4.

[0021] Thebody 6 ofthe seat2 is provided with suitable
means, not forming part of the invention, for the rigid or
elastically yielding connection to a lower base structure,
not shown here, for supporting and resting on the floor.
[0022] In the rear part of the body 6 of the seat 2 there
is a block 32 for attachment of the connecting element
10 to the backrest 4. It is preferably made of aluminum
and can be fixed to the body 6 or can be made in a single
body with it. The attachment block 32 presents a first
internal cavity 34, separated from the outside by the wall
18, in which a through hole 36 is made, and is also af-
fected by a second cavity 14, having a substantially cy-
lindrical shape with a hemispherical bottom, positioned
anteriorly with respect to the cavity 34 and constituting
the female element of the ball joint.

[0023] In other words, the first substantially rigid por-
tion 6 of said seat portion 2 advantageously comprises
in its rear part the block 32, presenting the cavity 34
closed by the wall 18, in which is formed the hole 36
crossed by the coupling pin 16.

[0024] The connection element 10 between the shell
6 of the seat 2 and the shell 8 of the backrest 4 has an
essentially arched conformation, with an upper portion
38, intended to be rigidly constrained to the shell 8 of the
backrest 4 and with a lower portion 40, intended to be
constrained in an elastically yielding manner to the block
32 for attachment of the backrest 4 to the body 6 of the
seat 2.

[0025] The bar 26 is incorporated and/or embedded in
the lower portion 40 of the connection element 10, to
which, in addition to being fixed the lower end of the cou-
pling pin 16, the male element 12 of the ball joint can also
be advantageously fixed, which is housed in the cavity
14 obtained in block 32.

[0026] With particular reference to the first embodi-
ment illustrated in the attached figures 1 - 4, the coupling
pin 16 and the male element 12 are constrained to a
single bar 26 incorporated in the connection element 10.
[0027] As an alternative to what is illustrated with ref-
erence to the first embodiment, the coupling pin 16 and
the male element 12 of the ball joint 12, 14 can be fixed
to two distinct bars 26, 26’, both housed or incorporated
inthe connection element 10, as it will be better described
with reference to the second embodiment.

[0028] The diameter of the coupling pin 16 is smaller
than the diameter of the hole 36 obtained in the wall 18,
to an extent suitable for allowing a certain play within the
hole 16 itself and consequent lateral movements thereof
of a corresponding amount.

[0029] Conveniently, the spherical joint 12, 14 com-
prises a female element, consisting of the spherical cavity
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14 obtained in the substantially rigid portion 6 of the seat
2, and the male element 12, which is constrained to a
bar 26, 26’incorporated in the connection 10 and is pro-
vided with a spherical portion 12 engaged in the spherical
cavity 14.

[0030] Advantageously, both elastic elements 20, 22
are constituted by polymeric springs made of elastically
yielding plastic material. They have a preferably cylindri-
cal shape and are housed in the corresponding seats so
as to be both in a state of prestress and to exert their
elasticreaction on the block 32 on both sides of its wall 18.
[0031] Preferably, the first elastic element 20, 20’ has
a substantially cylindrical shape and presents an axial
cavity crossed by the coupling pin 16. More in detail, the
first elastic element 20, 20’ is housed at least partially
within seats having a complementary shape. Preferably,
one of these seats is formed in the internal cavity 34 of
the substantially rigid portion 6 of the seat 2, and the
other is formed in the external wall of the substantially
rigid portion 6 of the seat 2 or in the connecting element
10 or partially in both.

[0032] Advantageously, the spherical joint 12, 14 is lo-
cated in a more advanced position with respect to the
first coupling pin 16.

[0033] Conveniently at least the free end of the cou-
pling pin 16 is threaded and is engaged by a bushing 24
for axial compression of the polymer springs 20, 22.
[0034] In the condition of assembled chair structure,
the connecting element 10 is constrained to the body 6
of the seat 2 following the insertion of the coupling pin
16 in the two polymeric springs 20, 22 and in the through
hole 36 of the interposed wall 18 of the block 32, and of
its subsequent locking in this condition with the bushing
24, which engages the threaded portion of the pin 16
and, depending on the degree of screwing, more or less
compresses the polymer springs 20, 22, thus adjusting
their degree of elastic response.

[0035] Still in the assembled chair structure condition,
the male element 12 of the ball joint engages the female
element 14 of the joint itself and keeps this engagement
configuration stable.

[0036] Inuse, after the correct screwing of the bushing
24 has preloaded the two polymeric springs 20, 22 in the
desired manner, any backward thrust on the backrest 4
exerted by the user sitting on the chair determines the
backward inclination of the backrest itself with fulcrum
on the ball joint 12, 14.

[0037] Thisinclination is allowed by the elastic yielding
upon compression of the upper polymeric spring 20 and
can occur mainly on the longitudinal plane of the chair
although it can often also occur simultaneously on the
longitudinal plane and on the transverse plane and can
also have a rotational component, all being allowed from
the play provided by the difference in diameter between
the coupling pin 16 and the hole 36 obtained in the wall
18 of the attachment block 32.

[0038] Obviously, when the stress applied to the back-
rest 4 ceases, the elastic reaction of the upper polymeric
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spring 20 brings the backrest back into the rest position.
[0039] On the other hand, in the case of lateral incli-
nation of the backrest 4 with respect to the seat 2 or in
the more frequent case ofinclination of the backrest back-
wards accompanied also by a lateral inclination, this lat-
eral componentis absorbed and contrasted by the elastic
compliance in the radial direction of the two polymer
springs 20, 22.

[0040] It is also advantageously provided that the ar-
ticulation between the backrest 4 and the seat 2 can be
locked if it is desired to make the backrest 4 rigid with
respect to the seat 2.

[0041] This can be obtained by making the bushing 24
with a lateral cavity 48 which can be engaged with the
shape coupling by of an eccentric 42.

[0042] This eccentric 42 is integral with a shaft 44
mounted at the end of a lever 46 which can be rotated
by the user and extends over an arc of an amplitude
correlated to the configuration of the bushing 24, in the
sense that for a certain angular position of the eccentric
42 this engages the concave cavity 48 of the bushing 24
with shape coupling, while for a different rotational posi-
tion it is decoupled from this.

[0043] Inthe disengaged condition (fig. 3), the coupling
pin 16 is free to move axially following a backward push
of the backrest 4. However, if the user sitting on the chair
acts on the lever 46, in the sense of causing the rotation
of the shaft 44, this maneuver determines the insertion
of the eccentric 42 into the cavity 48 obtained in the bush-
ing 24 (fig. 4). Following this insertion, the axial move-
ments of the coupling pin 16, and consequently the back-
ward inclination of the back 4, are blocked. If the eccentric
42 has a concave transverse profile, that is, it is advan-
tageously configured in such a way as to embrace the
bushing also laterally itself when it engages its cavity 48,
it is capable of preventing not only the axial movements
of the coupling pin 16, but also its lateral movements
within the hole 36, and therefore of completely blocking
any movement of the backrest with respect to the seat 2.
[0044] Inaccordance with a second embodiment ofthe
present invention, illustrated in Figures 5 - 8, the chair
structure comprises at least two second elastic elements
50, 52 located in a more advanced position with respect
to the coupling pin 6 and substantially symmetrical with
respect to the longitudinal median plane of the structure
itself.

[0045] Conveniently, the elastic elements comprise at
least three polymeric springs 20’, 50, 52, of which at least
one first polymeric spring 20’ is arranged around the cou-
pling pin 16 and is equivalent to the spring 20 of the pre-
vious embodiment, while the other two second springs
50, 52 are interposed between the terminal part 40 of the
connection element 10 and the block 32 and are prefer-
ably fixed by means of screws 54 to the connection ele-
mentitself, advantageously in a symmetrical position with
respect to the male element 12 which belongs to the
spherical jointand which can alternatively be integral with
the same bar 26, to which the coupling pin 16 is also
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integral, as illustrated for example with reference to the
first embodiment, or with a different bar 26’, which in any
case is constrained to the connection element 10.
[0046] Preferably the two second polymeric springs
50, 52 are partially housed in the connecting element 10
and in part in the attachment block 32; moreover it is
preferable that the screws 54, which constrain each sec-
ond polymeric spring 50, 52 in the respective seat in the
connecting element 10, are configured to adjust the pre-
stress of the springs themselves.

[0047] Advantageously, the polymeric springs 50, 52
are arranged in proximity to the transverse plane passing
through the spherical joint 12, 14.

[0048] The operation of the chair structure according
to the invention in this second embodiment is similar to
the operation of the first embodiment as regards the lock-
ing system of the backrest joint 4 with respect to the seat
2 and the elastic reaction to the inclination of the backrest
4 backwards, but it differs from that in the way in which
the elastic reaction to the lateral inclination of the backrest
4 backwards takes place, since in this case it is essen-
tially due to the compression of one or the other second
polymeric spring 50, 52.

[0049] While for the purposes of the elastic reaction of
the lateral inclination of the backrest 4 it is appropriate
that the axes of the two springs 50, 52 and of the male
element 12 of the ball joint lie on the same transverse
plane, reasons linked to the practicality of assembly of
the structure sometimes suggest to keep the plane pass-
ing through the axes of the two second springs 50, 52 in
a slightly more advanced position, since this slightly ad-
vanced positioning does not in practice change the over-
all behavior of the structure.

Claims

1. Chair structure with elastically yielding backrest,
comprising a first substantially rigid portion (8) of said
backrest (4), constrained to a second substantially
rigid portion (6) of a seat (2) by means of a connecting
element (10), said connecting element (10) compris-
ingaballjoint (12, 14) and a coupling pin (16) integral
with one of the two substantially rigid portions (6, 8)
to be connected together and engaging in the other,
which presents a cavity (34) delimited by a wall (18)
having a through hole (36) crossed by said coupling
pin (16), characterized in that it comprises at least
two elastic elements (20, 20’, 22, 50, 52) maintained
in a state of prestress, of which at least a first elastic
element (20, 20’) is arranged around said first cou-
pling pin (16) and at least a second elastic element
(22, 50, 52) is interposed between said connecting
element (10) and said wall (18), the diameter of said
coupling pin (16) being smaller than the diameter of
said through hole (36) obtained in said wall (18) to
an extent suitable to allow lateral inclinations of a
predetermined entity of said pin (16) with respect to
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the axis of said hole (36).

Chair structure according to claim 1 characterized
in that said first elastic elements (20, 20’) and/or
said second elastic elements (22, 50, 52) are con-
stituted by polymeric springs made of elastically
yielding plastic material.

Chair structure according to one or more of the pre-
ceding claims, characterized in that said ball joint
(12, 14) is located in a more advanced position with
respect to said first coupling pin (16).

Chair structure according to one or more of the pre-
ceding claims characterized in that said spherical
joint (12, 14) comprises a female element, consisting
of a spherical cavity (14) obtained in said substan-
tially rigid portion (6) of seat (2), and a male element
(12), which is attached to a bar (26, 26’) incorporated
in said connection element (10) and is provided with
a spherical portion (12) engaged in said spherical
cavity (14).

Chair structure according to one or more of the pre-
ceding claims, characterized in that said coupling
pin (16) and said male element (12) are constrained
to a single bar (26) incorporated in said connecting
element (10).

Structure according to one or more of the preceding
claims characterized in that said first substantially
rigid portion (6) of said seat (2) has a block (32) ap-
plied in its rear part, in which said cavity (34) and the
female element (14) of said spherical joint (12, 14).

Chair structure according to one or more of the pre-
ceding claims, characterized in that said first elastic
element (20, 20’) has a substantially cylindrical
shape and presents an axial cavity crossed by said
coupling pin (16).

Chair structure according to one or more of the pre-
ceding claims, characterized in that said second
elastic element (22) has a substantially cylindrical
shape, presents an axial cavity crossed by said cou-
pling pin (16) and is housed at least partially within
seats having a complementary shape, one of said
seats being formed in the internal cavity (34) of said
substantially rigid portion (6) of said seat (2), and the
other being formed in the external wall of said sub-
stantially rigid portion (6) of said seat (2) or in said
connecting element (10) or partially in both.

Chair structure according to one or more of the pre-
ceding claims, characterized in that it comprises at
least two second elastic elements (50, 52) located
in a more advanced position with respect to said cou-
pling pin (6) and substantially symmetrical with re-
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10.

1.

12.

13.

14.

15.

spect to the longitudinal median plane of the struc-
ture itself.

Chair structure according to claim 8 characterized
in that said second elastic elements (50, 52) consist
of substantially cylindrical polymeric springs housed
partly in corresponding cavities obtained in said seat-
ing structure (2) and partly in corresponding cavities
obtained in said connection element (10), to which
said polymeric springs are fixed by means of screws
(54) passing through axial holes obtained in the body
of the springs themselves.

Chair structure according to claim 10 characterized
in that said polymeric springs (50, 52) are arranged
in proximity to the transverse plane passing through
said spherical joint (12, 14).

Chair structure according to one or more of the pre-
ceding claims, characterized in that atleast the free
end of said coupling pin (16) is threaded and is en-
gaged by an axial compression bushing (24) of said
elastic elements (20, 20’, 22) placed around said
coupling pin (16).

Chair structure according to one or more of the pre-
ceding claims, characterized in that said bushing
(24) is affected on its lateral surface by a cavity (48)
removably engageable by an eccentric element (42)
complementary thereto, bound to the first portion
substantially rigid (6) of said seat (2) to prevent axial
movements of said coupling pin (16) with respect to
said substantially rigid portion (6) of seat (2) when
engaged in said cavity (48).

Chair structure according to claim 13, characterized
in that said eccentric element (42) and said lateral
cavity (48) of said bushing (24) are configured so
that when said eccentric (42) engages said lateral
cavity (48) it embraces said bushing (24) to such an
extent as to prevent said coupling pin (16) not only
from axial movements but also from inclinations of
its axis.

Chair structure according to one or more of the pre-
ceding claims, characterized in that said eccentric
element (42) is mounted on a spindle (44) drivable
in rotation from the outside of said first substantially
rigid portion (6) of said seat cushion (2).
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