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54y CHAIR WITH SYNCHRONIZED TILTING SEAT AND BACK

(57) Chair with a seat and back tilting 1n a synchronized way, comprising: a base structure (14) a seat support structure
(18) pivoted to the base structure (14) about a first transverse axis (22), a back support structure (20) pivoted to the
base structure (14) about a second axis (24) parallel to the first, articulation means (48) capable of synchronizing the
tilting movements of the seat and the back with each other, elastic means (32) tending to push the seat (12) and the
back (16) towards a forwardly inclined position and tending to oppose rearward tilting of the seat (12) and the back
(16), means (34, 687) to selectively stop the forward tilting travel of the seat and the back 1n a normal sitting position
and 1n a forwardly inclined position, and means (56, 68") to immobilize the seat (12) and the back (16) 1n at least one
operating position. A pair of tilting stop members (54, 56) fixed to the seat supporting structure (18) or the back
supporting structure (20) are provided and act together with corresponding immobilizing members (687, 68") which
slide independently of each other in a direction parallel to the tilting axis (24) of the said stop members (39, 56)
between a non-operating position and an operating position.
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ABSTRACT

Chair with a seat and back tilting in a synchronized
way, comprising: a base structure (14) a seat support
structure (18) pivoted to the base structure (14) about
a first transverse axis (22), a back support structure
(20) pivoted to the base structure (14) about a second
axis (24) parallel to the first, articulation means
(48) capable of synchronizing the tilting movements of
the seat and the back with each other, elastic means
(32) tending to push the seat (12) and the back (16)
towards a forwardly inclined position and tending to
oppose rearward tilting of the seat (12) and the back
(16), means (54, ©68’) to selectively stop the forward
tilting travel of the seat and the back 1n a normal
sitting position and 1in a forwardly inclined position,
and means (56, 68”) to immobilize the seat (12) and the
back (16) in at least one operating position. A pair of
tilting stop members (54, 56) fixed to the seat
supporting structure (18) or the back supporting
structure (20) are provided and act together with
corresponding immobilizing' members (68, 68”) which
slide independently of each other 1n a direction
parallel to the tilting axis (24) of the said stop
members (54, 56) between a non-operating position and

an operating position.

(Figure 8)
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Chair with synchronized tilting seat and back
TEXT OF THE DESCRIPTION

This 1invention relates to a chair with a seat and a

back which tilt in a synchronized manner.

More specifically, this inventilion relates to a chair of
the type described 1n the precharacterizing clause of
the principal c¢laim, 1n which means are provided to
selectively stop the forward tilting travel of the seat
and the back 1n a normal position and in a forwardly
inclined position and means to immobilize the seat and
the Dback to the base structure 1in at 1least one

operating operation.

The purpose of this 1invention 1s to provide a chair
with a tilting seat and back of the type specified
above 1in which the aforesaid stop and immobilization
means have a particularly simple, compact and

economical structure.

In accordance with this invention, this object 1is
accomplished by a chair having the features

constituting the subject-matter of the claims.

This invention will now be described 1in detail with
reference to the appended drawings, provided by way of

a purely non-restrictive example, in which:

- Figure 1 1s a diagrammatical side view of a chair

according to the invention,

- Figure 2 1s a perspective view of the mechanism for

tilting the seat and the back of the chair according to

the invention,




10

15

20

25

CA 02309924 2000-05-29

- Figure 3 1s a side view on an enlarged scale of the

part indicated by arrow III in Figure 1,

- Figures 4 and 5 are cross sections along the line IV-

IV in Figure 2 in two different operating positions,

- Figures 6 and 7 are cross sections along the line VI-

VI in Figure 2 in two different operating positions,

- Figure 8 1is an exploded perspective view of part of

the mechanism 1in Figure £,

- Figure 9 1s a cross section along the line IX-IX in

Figure 7/,

- Figure 10 1s a perspective view 1n partial cross
section and on an enlarged scale of the part i1ndicated

by arrow X 1n Figure B,

- Figures 11 and 12 are cross sections along the lines
XI-XI and XII-XII in Figure 10, and

- Figures 13, 14 and 15 are cross sections along the

line XIITI-XIII 1n Figure 2 in three different operating

positions.

Figure 1 illustrates a chair 10 provided with a central

support 11 which can be adjusted for height (of a type
which 1s in itself known) which bears at i1ts top a base
structure 14. Chair 10 comprises a seat 16 and a back

18 pivoted to base structure 14 about corresponding

transverse axes.

With reference to Figure 3, seat 12 and back 16 are
supported by corresponding support structures 18, 20
which are pivoted to  base structure 14 about

corresponding axes 22, 24 which are parallel to each
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other and at right angles to the plane of i1llustration

in Figure 3.

With reference to Figure 2, from the point of view of
its construction, seat supporting structure 18
comprises a pailr of longitudinal side members 26 which
are parallel to each other and connected together by
means of a rear plate 28. Two tubular members 30 are
fixed to longitudinal members 26 and extend coaxially
with tilting axis 22. As described 1n detail 1in a
simultaneous patent application by the same applicant,
a torsion bar 1ndicated by 32 in Figures 4 to 7
comprises tilting axis 22 between seat supporting
structure 18 and base structure 14. The lateral ends of
torsion bar 32 are fixed to seat supporting structure
18 while a central portion of torsion bar 32 acts
together with an adjustment device (not 1llustrated)
borne by base structure 14. As 1is described 1n detail
in the simultaneous patent application mentioned above,
torsion bar 32 opposes the rearward tilting movement of
seat supporting structure 18 and the adjustment device
enables the user to vary the elastic force which

opposes the rearward tilting movement of the seat.

With reference to Figures 2 and 8, back supporting
structure 20 comprises a frame 34 formed from one or
more shaped metal bars defining a transverse section 36
and two longitudinal sections 38. At the rear end of
frame 34 there 1s fixed a plate 40 to which 1s fixed an
L-shaped support 42 to which the back is i1ntended to be
fixed. With reference to Figure 8, base structure 14
comprises a palr of supports 44 on which transverse
section 36 of frame 34 1s mounted in a pivoting manner.
Transverse section 36 therefore defines pivot axis 24

for back supporting structure 20. Transverse section 36
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1s rotatably mounted on supporting members 44 of base

structure 14 by means of bushes 46.

Still referring to Figure 8, 1longitudinal sections 38
of frame 34 are connected to the seat supporting
structure by means of two pairs of connecting members
48. With reference to Figure 9, each pair of connecting
members 48 1s fixed to a pin 50 which 1s welded to the
corresponding longitudinal section 38 of frame 34. The
upper ends of connecting members 48 are pivoted on a
corresponding longitudinal side member 26 by means of a
pin 52. Connecting members 48 comprise means of
articulation which synchronize the tilting movements of
the seat and the back. In fact, seat supporting
structure 18 and back supporting structure 20 are not
free to tilt independently about corresponding axes 22,
24. Connecting members 48 constitute a 1link which
constrains the seat and the back to perform tilting

movements which are correlated with each other.

Still with reference to Figure 8, a pailir of stop
members 54, 56 are fixed to transverse section 36 of
the back supporting structure. Synchronized tilting
movements of the seat and back therefore cause stop
members 54, 56 to rotate about transverse axis 24. As
an alternative stop, members 54, 56 can be fixed to the
seat supporting structure. First stop member 54 1s
substantially in the shape of a lever and preferably
bears a plug 58 of deformable material at its free end.
Second stop member 56 comprises a plate having the
shape of a sector of a circle equipped with a plurality
of holes 60 which are angularly spaced apart and all

located at the same distance from pivot axis 24.

Still with reference to Figqure 8, base structure 14 has

a portion 62 which defines a longitudinal channel 64
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through which the two immobilizing members 54, 56 can
move. Channel 64 1s bounded laterally by a pair of
members 66 of upside-down U-shape 1n transverse Cross
section. Two immobilizing pins 68', 68" are supported

by U-shaped members 66 1n such a way that they can

slide in a direction parallel to tilting axis 24 of
stop members 54, 56. Immobilizing pins 68", 687 are
associated with corresponding control devices 707, 70”
inserted within members 66 of upside-down U-shaped

cross section.

With reference to Figures 10, 11 and 12, each
immobilizing pin ©68’, 68" 1is mounted so that 1t can
slide in the direction of 1its own longitudinal axis
within a cylindrical guide 74 fixed to member 66 of
upside-down U-shaped cross section. Each 1immobilizing
pin 68’, 68” has a small radial arm 74 which projects
beyond <cylindrical guide 72 through a slot which
extends in the direction in which the pin slides. Each
control device 70, 70" comprises an envelope of
plastics material 76 which 1S fixed within a
corresponding upside-down U-shaped member 1n the
vicinity of immobilizing pin 68’, 68”. Device 70
comprises a tilting body 78 which 1s rotatably mounted
within enclosure 76 about an axis 80 parallel to the
direction in which 1mmobilizing pin 68 slides. Tilting
body 78 has a hole 82 within which the end of an
operating lever 84 (Figures 3 and 8), which can be
operated manually by the | user, 1s 1nserted and
immobilized. Tilting body 78 has an arm 86 whose end
acts together with an elastic blade 88 supported by
enclosure 76. Blade 88 has a shape such as to define
two stable positions of tilting body 78. By operating
lever 84, tilting body 78 can be displaced from one of

the two stable positions to the other overcoming the

slight elastic resistance provided by blade 88. Each
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control device 70 1s equipped with a brooch spring 90
rotatably mounted about a pin 92, which 1s incorporated
with enclosure 76, extending at right angles to the
axis of rotation 80 of tilting body 78. Brooch spring
90 has a first arm 94 which engages a hole 96 provided
in the end of arm 86 and a second arm 98 having an end
100 which 1s bent 1into a U-shape, within which arm 74
of 1mmobilizing pin 68 1s engaged. In a first operating
position of control device 70, brooch spring 90 presses
pin ©8 towards a non-operating withdrawn position 1in
which the pin does not project outside overturned U-
shaped member 76. When tilting body 78 is moved to its
second operating position by rotation of operating
lever 84, brooch spring 90 elastically presses
immobilizing pin 68 1nto an 1immobilizing position in
which pin 68 projects 1into channel 64 (Figure 8) and
interferes with corresponding immobilizing member 54 or
56. The chair 1s provided with two operating levers
located one on the right hand side and one on the left
hand side for i1independent control of one or other of
control devices /07, 707 respectively associated with

immobilizing members 54 and 56.

With reference to Figures © and 7, immobilizing member
54 acts together with two end stop members 102, 104
which are fixed with respect to a structure 14. Fiqgure
© 1llustrates the position adopted by the chair in the
resting condition (that is when no one is sitting upon
it) when 1mmobilizing pin 68’ 1s in the non-operating
position. Torsion spring 32 constantly presses seat
supporting structure 18 1n the direction indicated by
arrow 106. The preloading on torsion bar 32 holds stop
member 54 1n contact against end stop member 102. The

condition 1in which stop member 54 is in contact with

end stop member 102 defines a forwardly 1inclined

position of the seat and back. This position 1S
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designed specifically to provide an ergonomic position
which facilitates work at a keyboard. When the user
places all his weight backwards, stop member 54 rotates
about axis 24 until 1t comes 1nto contact with end stop
member 104. This position defines the condition of
maximum rearward 1nclination of the seat and back.
Figure 7 illustrates the condition in which

immobilizing pin 68”7 1s 1in the working position. As

will be noted, i1mmobilizing pin 68’ defines an end-of-
travel position for stop member 54 which 1is displaced
with respect to the forwardly-inclined position defined
by contact between stop member 54 and end of travel
member 102. In the position in Figure 7 the chair is in
the normal sitting position. In the operating condition
in Figure © the seat and the back are free to tilt
between the forwardly-inclined position and the
position of maximum rearward inclination, while in the
condition in Figure 7 the seat and the back can tilt
between the normal sitting position and the position of
maximum rearward 1nclination. The user can pass from
one operating position to the other by rotating
operating 1lever 84, located for example on the left
hand side of the chair, between 1ts two limit

positions.

So that the seat and the back are free to tilt about
corresponding axes 22, 24, immobilizing pin 68” (the
one assocliated with stop member 56) must be in the non-
operating position. The operating lever, which is for
example located on the right hand side of the chair,
enables the user to set an operating condition in which
the seat and the back are free to tilt and an operating
condition 1n which the seat and the Dback are
immobilized 1n a predetermined position. When
immobilizing pin ©8” 1is 1in the operating position, 1t

1s elastically pressed against stop member  56.
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Immobilizing pin 68 1s located on the path of holes 60.
Therefore 1f the seat and the back are 1n a position
such that one of holes 60 1s precisely 1n line with
immobilizing pin 68" when the latter 1is placed in its
operating position, 1t engages the hole and holds the
seat and the back 1mmobilized 1n that position. If
instead none of holes 60 are aligned with pin 68" at
the time when 1mmobilizing pin ©68” 1s placed 1in 1its
operating position, pin 68" 1s elastically pressed
against stop member 56. As soon as one of holes 60 1is
aligned with pin 68” through the effect of forward or
rearward tilting of the seat and back, pin 68 engages
the hole as a result of the thrust from the
corresponding spring. Figures 4 and 5 illustrate two of
the possible 1mmobilizing positions. The number of
immobilizing positions 1s equal to the number of holes
60 provided in stop member 56. In the configuration in
FFigure 4 the seat and the back are 1mmobilized 1in a
position close to the position o©of normal forward
inclination, while 1n the position in Figure 5 the seat
and the back are immobilized in the position of maximum

rearward i1nclination.

Figures 13, 14 and 15 illustrate the various operating
positions of the chair according to this i1nvention. In
the condition in Figure 13, immobilizing pin 68’ 1is in
the operating position and immobilizing pin 687 1is in
the non-operating position. In this condition the seat
and the back are free to tilt between the normal
sitting position and the position of maximum rearward

inclination.

In the position in Figure 14, immobilizing pin 68" 1is
1n the operating position while immobilizing pin 68’ 1s
1n the non-operating position. In this case the seat

and the back are 1mmobilized 1n one of the wvarious
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possible immobilized positions. Finally, in the
condition 1i1llustrated in Figqure 15, both pin 68’ and
pin 68” are 1in the non-operating position. In this
condition the seat and the back are free to tillt
between the forwardly-inclined position and the

position of maximum rearward i1nclination.
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10

CLAIMS

1. Chair with a seat and back which tilt in a

synchronized manner, comprising:
- a base structure (14),

- a seat supporting structure (18) pivoted to the base

structure (1l4) about a first transverse axis (22),

~ a back supporting structure (20) pivoted to the base
structure (14) about a second axis (24) parallel to the

first,

- means of articulation (48) which are capable of
synchronizing the tilting movements of the seat and the
back,

- elastic means (32) tending to press the seat (12) and
the back (16) towards a forwardly inclined position and
tending to oppose rearward tilting of the seat (12) and
the back (16),

- means (54, 68’') for selectively stopping the forward
tilting travel of the seat and the back in a normal
sitting position and in a forwardly-inclined position,

and

- means (56, ©68”) to immobilize the seat (12) and the

back (16) in at least one operating position,

Characterized in that it comprises a pair of tilting
stop members (54, 56) fixed to the seat supporting
structure (18) or the back supporting structure (20)
and acting together with corresponding immobilizing
members (68", 68”) borne by the base structure (14)
which can slide independently of each other in a

direction parallel to the tilting axis (24) of the said
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11

stop members (54, 56) between a non-operating position

and an operating position.

2. Chailr according to Claim 1, characterized in that a
first of the said tilting stop members (54) acts
together with a pair of end stop members (102, 104)
fixed to the base structure (14) respectively defining
a forwardly-inclined position of the seat and the back
and a position of maximum rearward inclination, a first
immobilizing member (68’) acting together with the said
first stop member (54) to define an end-of-travel
position corresponding to a normal sitting position of

the seat and back.

3. Chair according to Claim 1, characterized in that a
second tilting stop member (56) has a plurality of
holes (00) located at the same distance from the
tilting axis (24) of the second stop member (56), the
salid holes (60) being located in such a way as to move
along a circular path and a second immobilizing member

(68”) being arranged so as to engage one of the said
holes (60).

4. Chair according to Claim 1, characterized in that it
comprises a palir of control devices (70’, 70”) which
can be operated manually and which are capable of
displacing the corresponding immobilizing members (68’,
68”) Dbetween an operating position in which the
immobilizing members (68’, 68”) do not interact with
the corresponding tilting stop members (54, 56) and an
operating position in which the immobilizing members
(e8’, ©68”) are pressed elastically to a position in

which they engage the corresponding tilting stop
members (54, 56).

5. Chair according to Claim 1, characterized in that

the back supporting structure (20) comprises a frame
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(34) 1including a transverse section (36) and two
longitudinal sections (38), the transverse section (36)
being pivoted to the base structure (14) about the said
pivot axis (24) and the aforesaid tilting stop members
(54, 56) being fixed to the said transverse section
(36) .

6. Chair according to Claim 4, characterized in that
each of the control devices (70’7, 70”) comprises a
tilting body (78) which can move between two operating
positions and elastic means (90) capable of displacing
the associated immobilizing member (687, 68”) between
the operating position and the non-operating position
in accordance with the angular position of the said
tilting body (78).

/. Chair according to Claim 1, characterized in that
the aforesaid elastic means comprise a torsion bar (32)
extending parallel to the pivot axis (22) of the seat

supporting structure (18).
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