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Description

The present invention relates in general to a chair
structure for continuous use by the same person for pro-
longed sessions as is the case, for example, with chairs
used in offices, laboratories, data-processing centres
and similar so-called sedentary work-stations.

It is known that constant intensive research has
been in progress for a long time by office furniture pro-
ducers into the production of chairs for the aforesaid use
having structural and functional characteristics such as
to comply with and satisfy the various requirements for
"comfortable” use thereof, these requirements arising
from users’ many and varied body sizes, from the differ-
ent sizes of the body parts of people of the same height,
from the different positions which users like to adopt on
the said chairs even though they are often incorrect, and
hence from the different "qualities” of comfort sought by
users even when they are assigned to substantially the
same jobs and tasks.

The most widely known results of the aforesaid
research are limited to a relatively wide range of ana-
tomical shapes attributed both to the seat and to the
backrest, to the shapes and sizes of the pad-
ding/squabs, when these are provided, to the adjustabil-
ity of the height of the seat and of the backrest, to
mobility on wheels which are orientable in some man-
ner, to a certain degree of springing, etc.

Moreover, it is known that the aforementioned char-
acteristics of chairs of the prior art are not exhaustive
with regard to the many and more important physical-
anatomical requirements of users such as, for example,
that of offering different load-carrying capacities for the
various regions of the body so as to ensure maximum
comfort and, in particular, to prevent undesirable exces-
sive pressure in regions characterized by the presence
of bony structures close to the skin surface and/or parts
of the nervous system and/or of the vascular system, as
well as muscular components, tendons, insertions and
connective components, or that of providing effective
transverse restraint for the vertebral column, particularly
in the lumbar portion, which restraint should naturally be
adaptable to users' different body structures.

Another important requirement which, up to now,
has not been satisfied by the chairs of the prior art is
that constituted by the need to prevent the formation of
heat traps, that is, areas of the seat in which the heat
emanating from the body is not correctly dissipated.

The problem upon which the present invention is
based is that of providing a chair particularly for so-
called sedentary work-stations, which has structural
and functional characteristics such that, as well as sat-
isfying all of the requirements set out above, it can be
adapted quickly and easily ad personam, that is, it can
be adapted to changed requirements of the same per-
son, even within the same "session”, all without in any
way hindering the user's ability to work.

This problem is solved, according to the invention,
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by a chair structure formed in accordance with the fol-
lowing claims.

The characteristics and advantages of the invention
will become clearer from the detailed description of an
embodiment of the invention given below with reference
to the appended drawings, provided by way of non-lim-
iting example, in which:

Figure 1 is a schematic front view of a chair accord-
ing to the invention,

Figure 2 is a longitudinal median section through
the seat of the chair of Figure 1,

Figure 3 is a section taken on the line I1I-11l of Figure
2,

Figure 4 is a section taken on the line IV-IV of Fig-
ure 2, on an enlarged scale,

Figure 5 is a section taken on the line V-V of Figure
2, on an enlarged scale,

Figure 6 is a section taken on the line VI-VI of Fig-
ure 2 on an enlarged scale,

Figure 7 is a schematic view of the seat of the chair
of Figure 1 from below,

Figure 8 is a view of the chair seat of Figure 1 from
above,

Figure 9 is a schematic view of the chair according
to the invention from behind,

Figure 10 is a view of a detail of Figure 9, on an
enlarged scale,

Figure 11 is a section taken on the line XI--XI of Fig-
ure 10.

With reference to the drawings mentioned above, a
chair according to the invention, generally indicated 1,
comprises a base 2 with wheels 3 which are orientable
in some manner, a telescopically-extendable pillar 4
extending from centre of the base, means not shown
since they are wholly conventional for adjusting the
height of the pillar 4, a seat, generally indicated 5, sup-
ported by the pillar 4 and rotatable relative to the base
2, and a backrest 6 supported by a curved, resiliently
yielding arm 7, with marked concavity facing towards
the seat 5 with the rear of which it is associated in the
manner which will be described further below.

The seat 5 in turn comprises a substantially box-like
frame 8 for supporting a body 9, preferably made of a
suitable resiliently-deformable material, for example
and preferably, a plastics material such as nylon. A
pad/squab 10 is associated with the body 9, to which it
is fixed in order substantially to form a single body with
regard to "movements or displacements” and/or the
deformations which the body 9 has to undergo (also lim-
ited to its parts) for the desired adjustments of the seat
of the invention, as will become clear from the following
description.

So that the rear surfaces of the user's thighs can be
fully supported on the seat of the present invention irre-
spective of the height of the seat from the ground, the
body 9 is controlled by means for adjusting its fore-and-
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aft inclination to the horizontal.

In particular, on its side which extends close to the
backrest 6, the body 9 is mounted for pivoting on pins
11, 11 carried by opposite sides 8a, 8b of the box-like
frame 8 and defining a horizontal articulation axis (with
reference to the chair 1 in its condition of use), trans-
verse the body.

A shaft 12 parallel to the articulation axis of the
body is supported for rotating by the sides 8a, 8b of the
frame 8 and two pinions 13, 13 are keyed to the shaft
12. These pinions 13, 13 are in engagement with
respective racks 14, 15 slidable in guides 16, 17 fixed to
or otherwise formed in the frame 8 and extending per-
pendicular to the shaft 12.

Respective vertical supports 18, 19 are fixed to the
front portions of the racks and a respective idle wheel
(or roller) 20, 21 is associated with the top of each sup-
port 18, 19 with its axis parallel to the articulation axis
11-11.

The wall of the body 9 facing the frame 8 defines, at
the front, two straight ramps 22, 23 inclined downwardly
towards the front of the body. Each ramp 22, 23 is
intended to be engaged by a corresponding idle wheel
20, 21 for which it constitutes essentially a straight cam
profile.

If the shaft 12 is rotated, for example, by means of
two knobs 24, 25 accessible outside the frame 8, the
racks 14 and 15 and the wheels 20, 21 fixed thereto can
be moved to and fro along the respective guides 16, 17
in the two directions towards the front and towards the
rear of the seat 5.

As a result of the engagement of the idle wheels
with the respective cam profiles 22, 23, these move-
ments bring about corresponding angular movements
of the body 9 (in one direction and in the opposite direc-
tion) about its own articulation axis 11, 11.

Naturally, a capability to vary the fore-and-aft incli-
nation of the seat to the horizontal may be achieved by
means other than those described but wholly equivalent
thereto. Thus, for example, for particular constructional
requirements or the like, the racks 14, 15 may be fixed
to the frame 8 and the pinions 13, 13 and the shaft 12 to
which they are keyed may be free to translate. The shaft
12 will again be supported for rotation by the frame 8
with the formation of slit-like slots in the opposite sides
8a, 8b of the frame to allow the shaft 12 and the pinions
13-13 associated therewith to perform the desired recti-
linear movements in opposite directions. The idle
wheels 20-21 (or rollers) in this case are fixed for recti-
linear movement with the pinions 13-13.

To prevent the backs of the knees from bearing on
the front edge of the seat and hence to avoid compres-
sion of the peripheral vessels present in this region, the
body 9 and the squab 10 are formed with an accentu-
ated transverse concavity (Figure 1) so as to achieve a
marked "wrap-around” effect with consequent consider-
able lateral restraint.

In order to be able to vary the degree of this lateral
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restraint so as to adapt it in an optimal manner to the
users' various personal requirements, the body 9 is con-
trolled by means for gradually varying its transverse
concavity.

For this purpose, the resilient deformability of a
front portion of predetermined width of the body 9,
which itself is already made of a suitable resiliently
deformable material, is accentuated by the presence of
a slot 24a extending axially throughout the width of this
portion, in which two parts 9a, 9b are thus defined (Fig-
ure 7).

A shaft 25a supported for rotation by opposite sides
8a, 8b of the frame 8 extends beneath the front portion
of the body 9. Two threaded portions 26, 27 with right-
hand and left-hand threads formed on the shaft 25a in
the region of the parts 9a, 9b of the front portion are
engaged by respective threaded sleeves (or nuts) 28,
29 (Figure 7).

A corresponding wedge 30, 31 fixed to each of the
said sleeves 28, 29 extends transversely relative to the
body 9 and has an upper active profile extending trans-
versely relative to the body; the active profile matches
and is engaged with the profile of the respective part 93,
9b of the front body portion.

If the shaft 25 is rotated (in one direction or in the
opposite direction) for example, by means of knobs 32,
33 associated therewith and accessible from outside
the frame 8, the wedges 30, 31 are moved towards one
another or apart, that is, towards and away from the
centre of the front body portion. As a result of the move-
ment of the wedges towards one another, the parts 9a,
9b of the body are gradually raised with a consequent
increase in the transverse concavity of the front portion.
When the wedges 30, 31 are moved apart, the said
parts gradually "return resiliently” to the initial position.

A U-shaped slot 34 with sides extending towards
the front of the seat is formed (Figure 8) in the central
rear region of the squab/pad 10 where, statistically, the
bony "projections” of the user's pelvis and coccyx are
supported.

The slot 34 also affects the underlying body 9 (Fig-
ure 3).

The presence of this slot 34 substantially reduces
the amount of pressure which is normally exerted on the
aforesaid bony projections when chairs of the prior art
are in use. This reduction results in a delay in the onset
of a condition of restlessness (and often discomfort)
which always arises when a fixed position is maintained
for too long.

Moreover, the presence of the slot 34 considerably
improves ventilation in a region of the body which, as is
well known, is characterized by the highest skin temper-
atures.

A further advantage of the slot 34 is of a static
nature, since the lateral portions of the user's buttocks
and thighs are "loaded", and a widened support base
characterized by reduced pressure and in particular by
an absence of excessive pressure peaks is created in
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these portions.

With reference to Figures 1, 2 and 9, the arm 7 sup-
porting the backrest 6 is preferably constituted by a
resiliently-deformable metal strip which, in accordance
with a non-limiting embodiment, comprises an arcuate
central portion 7a with marked concavity, extended by a
straight portion 7b and, at the other end, by a branched,
Y-shaped end portion forming two identical wings 7c,
7d.

The straight portion 7b (Figure 2) is engaged for
sliding in an essentially sheath-like guide 35 defined in
the frame 8 beneath the body 9 and extending longitudi-
nally relative to the seat 5. Means are provided for posi-
tioning the portion 7b adjustably along the respective
guide 35 so that the backrest 6 can be moved away from
or towards the seat 5 at will. These means are wholly
conventional and comprise, for example, one (or more)
pins 36 fixed to the straight portion 7b and a plurality of
holes 37 formed in the guide 35 and aligned along it at
a predetermined pitch.

A grip 38 is provided for moving the backrest 6
along the axis defined by the guide 35 and is fixed to the
arm 7, for example, in the region in which it branches
into the two wings 7c¢, 7d (Figure 9).

According to a further characteristic of the inven-
tion, the backrest 6 is constituted by two identical, inde-
pendent portions 39, 40 actuated independently by
identical mechanisms so that they can be adapted to
the user's back in the manner described below.

Each of the portions 39, 40 and the respective actu-
ating mechanism are mounted on a respective wing 7c,
7d of the support 7, as will become clear from the follow-
ing description relating to only one of them.

With reference to Figures 10 and 11, each wing 7¢
(7d) supports for rotation a shaft 41 to which a pinion 42
and an operating knob 43 (43a) are keyed in the front
portion and in the rear portion of the backrest 6, respec-
tively. Two identical idle gears 44, 45 supported by the
same wing 7¢ (7d) mesh with the pinion 42. The idle
gears 44, 45 have respective eccentric pins 46, 47
(crank pins) which extend from the same side and the
axes of which, in a preferred but not exclusive embodi-
ment, lie in the same horizontal plane.

The backrest portion 39, 40 in question is fixed to
the eccentric pins 46, 47 and follows all of their move-
ments (like a connecting rod).

The fact that the two portions 39, 40 of the backrest
6 can be "positioned” differently in space thus clearly
enables people with asymmetry of the vertebral column
to seek and easily find ideal support.

Again in order to optimize this support, each portion
39, 40 of the backrest 6 is constituted by two plate-like
elements 39a, 39b (Figure 11) connected to one
another by means of a universal joint 48 (or ball joint or
equivalent system), the element 39a being associated
with the eccentric pins 46, 47, and the element 39b
being intended to "cling” to the user's back.

In the chair of the invention, in addition to the basic
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advantages achieved by the presence of the U-shaped
slot formed in the pad and in the seat body, it is possible:

- to achieve movement on wheels,

- torotate the seat/backrest unit relative to the base,

- to adjust the height of the seatbackrest unit,

- to adjust the distance between the seat and the
backrest regardless of the backrest position,

- to adjust the inclination of the seat to the horizontal,

- to adjust the height of a front portion of the seat
(support for the backs of the knees),

- to adjust the degree of wrap-around/lateral restraint
of the seat, and
regardless of the position and of the "state” of the
seat

- to identify for the portions of the backrest, each
independently of the other, the most suitable spatial
arrangement for supporting the user's back, and

- to achieve better lateral restraint and support of the
user's vertebral column at the lumbar level.

The invention thus conceived may undergo varia-
tions and modifications all falling within the scope of
protection of the present invention defined by the follow-
ing claims.

Claims

1. A chair structure comprising a seat (5) and a back-
rest (6), characterized in that it comprises adjust-
ment means associated with the seat and with the
backrest for adjustably varying the orientation of the
seat and of the backrest independently of one
another according to the desired conditions of sup-
port.

2. A chair structure according to Claim 1, in which the
seat (5) comprises a frame (8) for supporting a
body (9) articulated to the frame in the region of a
side thereof extending close to the backrest (6) with
an articulation axis (11-11) transverse the body (9),
and the adjustment means comprise cam means
(20-23) between the frame and the body for moving
the body (9) angularly about the articulation axis
(11-11).

3. Achair structure according to Claim 2, in which the
cam means comprise at least one ramp (22, 23) on
the body extending transversely relative to the artic-
ulation axis, at least one ramp-follower element (20,
21) supported on the frame (8) in contact with the
respective ramp, and means for driving the ramp-
follower element relative to the frame in order to
move the ramp-follower element (20, 21) along and
in contact with the respective ramp (22, 23) so as to
bring about a consequent angular movement of the
body about the articulation axis (11-11).
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A chair structure according to Claim 3, in which
there are two ramps (22, 23) parallel to one another
and spaced apart and the ramp-follower element
comprises, for each ramp, a respective idle wheel
(20, 21) rotatable about an axis parallel to the artic-
ulation axis (11-11).

A chair structure according to Claim 3 or Claim 4, in
which the drive means comprise at least one rack-
and-pinion set (13-15) supported by the frame (8)
and having one element fixed to the frame and one
element movable relative thereto, the cam-follower
elements being supported by the movable element
of the rack-and-pinion set.

A chair structure according to Claim 5, in which
each ramp-follower element (20, 21) is supported
by a respective rack (14, 15) of the rack-and-pinion
set, the rack (14, 15) being guided for sliding on the
frame (8) along an axis substantially perpendicular
to the articulation axis (11-11) and parallel to the
corresponding ramp (22, 23).

A chair structure according to Claim 1, in which the
body (9) comprises a slot (24a) extending from an
opposite side thereof to the backrest (6) in a central
longitudinal position, the slot (24a) defining, in a
front portion of the body having transverse concav-
ity relative to the major axis of the slot, two parts
(9a, 9b) controlled by means for varying the said
concavity.

A chair structure according to Claim 7, in which the
means for varying the concavity of the front parts
(9a, 9b) of the body (9) comprise an inclined-plane
device interposed between the frame (8) and the
body (9).

A chair structure according to Claim 8, in which the
inclined-plane device comprises a pair of wedge-
shaped elements (30, 31) slidable on the frame, rel-
ative to the respective parts (9a, 9b) of the body (9),
along an axis substantially perpendicular to the
major axis of the slot (24a), the wedge-shaped ele-
ments and the body having coupling surfaces with
planes inclined in the direction of sliding.

A chair structure according to Claim 9, in which the
inclined-plane device comprises male-and-female
threaded means (26-28, 27-29) associated with the
wedge-shaped elements for bringing about rectilin-
ear movement of the wedge-shaped elements
towards and away from the slot (24a), the inclina-
tion selected for the surfaces with inclined planes
being such that the concavity of the body portion
defined by the parts (9a, 9b) is increased by a
movement of the wedge-shaped elements towards
the slot (24a).
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11.

12

13.

14.

15.

16.

A chair structure according to Claim 1, comprising,
on the body (9), a cover/squab (10) through a rear
central region of which a slot (34) extends.

A chair structure according to Claim 11, in which
the slot (34) is U-shaped with sides extending
towards the front of the seat (5).

A chair structure according to Claims 11 and 12, in
which a further slot extends through the body (9) in
a substantially superimposed arrangement with the
U-shaped slot in the cover-squab (10).

A chair structure according to Claim 1, in which the
backrest (6) comprises two identical, independent
portions (39, 40) supported by respective wings
(7c, 7d) formed by a support arm (7a) of the back-
rest (6), and the adjustment means comprise actu-
ator means for moving the portions independently
relative to one another so that the portions can be
adapted independently of one another to different
portions of the user's back.

A chair structure according to Claim 14, in which
the actuator means comprise, for each respective
portion (39,40), a pinion (42) supported for rotating
by a respective wing (7c, 7d) and in engagement
with a pair of idle gears (44, 45) supported for rota-
tion by the wing (7c, 7d), the gears having respec-
tive eccentric pins (46, 47) engaged in the
corresponding portions (39, 40) of the backrest (6).

A chair structure according to Claim 15, in which
each of the portions (39, 40) of the backrest (6)
comprises a first plate-shaped element (39a) asso-
ciated with the corresponding eccentric pins (46,
47) and a second plate-shaped element (39b) con-
nected to the first plate-shaped element (39a) by
means of a universal joint (48), the second plate-
shaped element (39b) being intended to cling to the
user's back.
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