


Chair with tilting backrest.    The present invention relates to chairs of
the type comprising a base structure, a seat supported by the base
structure and a backrest having a support structure which is pivotally
mounted on the  base structure around a transverse horizontal axis and
movable between a relatively upright position and a backwardly reclined
position, and torsion spring means biasing the backrest towards its upright
position, said torsion spring means including a single torsion 



elongated element arranged along said articulation axis of the backrest
support structure and having its central portion operatively connected to
said base structure, and its ends connected to said backrest support
structure.    In recent years, there has been more and more research in
order to provide chairs characterized by a sitting posture which is
ergonomically proper and of maximum comfort even in the field of chairs to
be used in  public  places,   such  as   cinemas,  theatres, auditoriums or
meeting and conference rooms and the 



like. Naturally, the structure of a chair of this type must be necessarily
simple and of low cost. Therefore, the designers have been compelled to
seek for compromise solutions between the opposite needs which have been
mentioned above, no completely satisfactory solution being found to date.
The applicant started from considering that even a chair to be used in a
public place must be provided, in a way similar to what usually happens for
office chairs,  with  a  tilting  backrest biased elastically towards it
upright position. 



A  chair  havinG  the  features  indicated  at  the beginning of this
description is known from EP-A 0 324 546. However, in this known chair the
elongated torsion         



2       element is a conventional torsion rod of square cross- section,
which is secured at its center to a block welded to the chair seat support,
so that it cannot rotate  relative  to   this   block.  The   resulting 



arrangement is bulky, heavy and difficult to be assembled. The two
half-portions of the torsion rod which project from the central block are
not covered by any housing.    The object of the invention is that of
providing a chair of the type indicated at the beginning of the present
description which on one hand solves the above mentioned problems
satisfactorily, so as to have a particularly advantageous application in
the field of seats of chairs for public use and, on the other hand, is able
to be used advantageously even in different 



fields, such as in the field of office chairs or house chairs.    In view
of achieving the above indicated object, the invention provides a chair of.
the type indicated at the  beginning,  characterized  in  that  said  base
structure includes a tubular cross member arranged along said articulation
axis and said torsion spring means comprise a leaf spring arranged within
said tubular cross member, so that also said central portion of the leaf
spring is free to rotate within the tubular cross member around said
articulation axis, said 



tubular cross member having  at its central portion at least an  inner stop
element adapted to cooperate with said leaf spring to limit rotation of the
latter.    When the backrest is tilted backwardly, each half portion of
said leaf spring acts as a torsion  bar abutting against said stop element
at the centre of the leaf spring and connected to said backrest at the
respective end of the leaf spring. Therefore, this arrangement provides the
effects of  two  torsion bars.   



3    



respectively associated with the two sides of the backrest, with the
advantage however of having a structure extremely simple and of low costs,
as well as easy and quick to be mounted.    In  the  preferred  embodiment
of  the  present invention, the backrest support structure includes two
side arms comprising two coaxial pins rotatably mounted within the opposed
ends  of said tubular cross member, each pin and the respective end of the
tubular cross 



member being provided with stop means cooperating with each other so as to
limit the tilting angular movement of said pins with respect to the tubular
cross member between two end positions corresponding to the upright
position and the backward reclined position of the backrest respectively,
said arrangement being such that when the backrest is in its upright
position, each half portion of the leaf spring is subject to a torsion load
which tends to hold the backrest in such position.    Also in said
preferred embodiment, the tubular cross member comprises a sheet metal tube
having at its 



centre two diametrically opposed areas which are inwardly deformed, against
which the central part of the leaf spring abuts when the backrest is
reclined backwardly.  Furthermore,  said stop means interacting between the
ends of the tubular cross members and the respective pins which are
rotatably mounted within such ends, comprises for each end of the tubular
cross member. a transverse member carried by said pin and having each end
engaged within a circumferential slot formed in the wall of the tubular
cross member.    Naturally, the above described mechanism can be 



applied to chairs of many different types.    Further embodiments and
details of construction will become apparent from the following description



4      with reference to the annexed drawings, given purely by way of non
limiting example, in which:    figure 1 is a side elevational view of a
first embodiment of a chair according to the invention,    figure 2 is  a
partial bottom view and  on an 



enlarged scale of the chair of figure 1,    figure 2a is a cross sectional
view taken along line II-II of figure 2,    figure 3 is a cross sectional
partial view and on an enlarged scale taken along line III-III of figure 1,
figure 4 is a partially sectioned view taken along line IV-IV of figure 3,
figure 5 is an elevational side view of a second embodiment of the chair
according to the invention,    figures 6, 7 show a front and a plan view of
the chair of figure 5, 



figure .8 shows the chair of figure 5 in a different operative condition,
figure 9 is a partial view on an  enlarged scale and in cross section taken
along line IX-IX of figure 5,    figures 10, 11 show cross sectional views
taken along lines  X-X and XI-XI of figure 9,    figure  12 is a partial
cross sectional view taken along line XII-XII of figure 10,    figures  13,
14 are cross  sectional views taken along lines. XIII-XIII and XIV-XIV of
figure 10,    figures 15 - 17 show two chairs of the type of 



figure 5 stacked on each other, respectively in a side, front and plan
view, and    figures 18, 19 are a side view and a plan view of two chairs
arranged side by side.    With reference to figures 1, 2, numeral 1
generally designates a chair comprising a base structure 2 which supports a
seat 3 and a backrest 4. The base structure 2 comprises two bent tubular
elements 5, 6, welded to    





each other and defining respectively the two front legs 7 and the two rear
legs 8. Each of the two tubular elements 5, 6. has a general U-shaped
configuration. Element 5 has two wings which define the front legs 7 of the
chair and a central portion 9 (figure 2) which on its turn is U-bent in a
horizontal plane, on which the seat 3 is fixed. The U-shaped element 6 has
two wings which define the rear legs 8 and a central straight portion 10
welded  to element 5 at its ends 11, 



one of which is visible in figure 2. The central straight portion 10
rigidly supports in a cantilever fashion two end bushes 12 (figures 3, 4)
inside which         



there are welded the ends of a tubular cross member of sheet metal 13 which
therefore is rigidly connected to the base structure of the chair.     The
backrest 4 of the chair is  provided with a 



support structure comprising two side arms 4a each of which ends with a
cylindrical pin 14 which is rotatably mounted within the respective end of
the tubular cross member 13 with the interposition of a bush 15 of plastics
material having a low friction. Each pin 14 is crossed by a transverse
member 16 having each of its two  ends engaged within a circumferential
slot 17 formed in the respective bush 12, so that the angular tilting
movement of the backrest 4 around axis 18 of the tubular cross member 13 is
limited between two end positions respectively corresponding to a
relatively 



upright position and a backwardly reclined position of the backrest,
respectively shown with undotted line and with dotted line in figure 1. In
figure 3, reference numeral 9 designates a screw for locking the transverse
member 16, engaged within each side arm 4a of the backrest.    The spring
bias of the backrest 4 towards its upright position is obtained by spring
means comprising a leaf spring 20 arranged within the tubular cross member
13 and having its ends received within a slot 21 formed axially within pin
14 from its end surface. The 



central part of the sheet metal tubular cross member 13 has   two   areas
deformed    radially   outwardly, diametrically opposed to each other,
designated by reference numeral 22 in figure 2a, against which the central
part of leaf 20 abuts when backrest 4 is reclined backwardly. The
arrangement of each transverse member 16 in the respective circumferential
slot 17 is such that the leaf spring 20 is subjected to a load which tends
to hold the backrest 4 in its raised   





position. When the seated person leans against the backrest 4, he exerts a
thrust tending to recline the backrest backwardly, against the action of
the leaf spring 20. This leaf spring behaves as a pair of torsion bars
rigidly connected to the base structure at the centre of the leaf spring
and respectively connected to the two side arms 4a which support the
backrest 4.     As it is clearly apparent from the foregoing 



description, the chair is characterized by an extremely simple structure,
which can be manufactured at low cost, easy and quick to be mounted, while
ensuring at the same time a very good comfort and an ergonomically proper
posture.     Figures 5-14 show a further embodiment of the chair according
to the invention. In these figures, those parts which correspond to those
of the chair of figures 1-4 are indicated by the same reference numerals.
In the case of this embodiment, the base structure of the chair comprises
two side uprights 30 provided at their 



lower ends with two side feet 31 defining a generally inverted T-shaped
configuration and connected to each other at their upper ends by a cross
member 33. As visible in figures 9, 11, uprights 30 and cross member 33 are
formed by sheet metal tubes with an oval and flattened cross section. Cross
member 33 is provided with two appendages 34 projecting in a cantilever
fashion from two areas adjacent to the ends of the cross member which
support bushes 12 (similar to those illustrated with reference to figures
1-4) within which there are welded the ends of the tubular cross member 



13. The arrangement of the side arms 4a which support the backrest 4, the
leaf spring 20 inside the tubular cross member 13, and the pins 14 on arms
4a which are rotatably mounted within the ends of tubular cross        



member 13, is similar to that described with reference to figures 1-4.
In the case of the embodiment shown in figures 5- 



19, also,  the structure of the seat 3 is pivotally mounted on the
intermediate portion of the tubular cross member 13, so that the seat 3 may
be moved between a position of  normal use (figure 5) and a raised
substantially vertical position (figure 8) to make the passage easier for
people walking between two adjacent rows of chairs of the same type, in a
public place or a conference room. The operation of the chair is absolutely
similar to that described with reference to the chair of figures 1-4.
Figures 15-19 of the annexed drawings show the 



possibility of stacking a number of chairs of the same type above each
other, while occupying a minimum space, or arranging a number of chairs of
the same type in front of each other, with the seats arranged in their
raised positions.    From the foregoing description, it is clearly apparent
that the mechanism forming the subject of the present invention may be
adapted easily to various types of chairs and allows particularly the
production of chairs having on one side very good performances from the
standpoint of comfort and on the other side a 



structure which is very simple and of low cost.           



-9-                              CLAIMS     1.   Chair,  comprising  a base
structure  (2), a seat (3) supported by the base structure (2) and a
backrest (4) having a support structure (4a) which is pivotally mounted on
the base structure (2) around a transverse horizontal axis (18) and movable
between a 



relatively upright position and a backwardly reclined position, and torsion
spring means (20) biasing the backrest (4) towards its upright position,
said torsion spring means including a single torsion elongated element
arranged along said articulation axis (18) of the backrest support
structure (4a) and having its central portion operatively connected to said
base structure,  and its  ends  connected to said backrest support
structure (4a),    characterized in that said base structure (2) includes a
tubular cross member (13) arranged along 



said articulation axis  (18) and said torsion spring means comprise a leaf
spring (20) arranged within said tubular cross member (13), so that also
said central portion of the leaf spring is free to rotate within the
tubular cross member around said articulation axis, said tubular cross
member having at its central portion at least an inner stop element (22)
adapted to cooperate with said leaf spring (20) to limit rotation of the
latter.    2.   Chair according to claim 1, characterized in that said
backrest support structure (4a) includes two 



side arms (4a) comprising two coaxial pins (14) which are rotatably mounted
within the opposite ends of said tubular cross member (13) each said pin
(14) and the respective end of said tubular cross member (13) being
provided with stop means (16, 17) cooperating with each other to limit the
angular tilting movement of said pins (14) with respect to the tubular
cross member (13)     





between two end positions corresponding respectively to the upright
position and the backwardly reclined position of said backrest, said
arrangement being such that, when the backrest is in its upright position,
each half portion of said leaf spring (20) is subject to a torsion load
which tends to hold said backrest in said upright position.     3.   Chair
according to claim 2, characterized in that said stop element (22) of the
tubular cross member (13) comprises an inwardly radially deformed portion 



(22) of the wall of the tubular cross member.    4.   Chair according to
claim 3, characterized in that the tubular cross member (13) has at its
centre two inwardly radially deformed portions (22), which are
diametrically opposite to each other.    5.   Chair according to claim 3,
characterized in that said stop means limiting rotation of said pins (14)
with respect to said tubular cross member (13) comprises at least a
transverse member (16) mounted on each pin  (14)  and having at least one
end engaged within a circumferential slot (17) formed in said 



tubular cross member (13).    6    Chair according to claim 5,
characterized in that each of said pins (14) has an axial slot (21) which
extends from its end surface within which there is received the respective
end of said leaf spring (20).    




