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MOUVEMENT DE REPLIAGE

(54) FOLDING CHAIR WITH CONTINUOUSLY VARIABLE SELF-
BALANCED TILTING ACTION

(57) Chair comprising a seating unit (1) and two pairs of legs (4,6) made shidingly integral by means of couplings (2,3)
attached to seating unit (1) and designed to engage the relevant mserts (4a,4b) located 1n such first pair of legs (4),

which are made to slide 1n rel

ation to the second pair of legs (6) by further couplings (7) located 1n further inserts (4¢)

provided on such legs (4), such couplings being designed to allow substantially continuous tilt adjustment of the seat

and of the backrest relative -

0 the seat, as a result of the relevant pushing action exerted by the user, the various

positions assumed being stab.

'y balanced by the same action which has determined them.
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FOLDING CHAIR ATTH CONTINUOUSLY YARIABLE SELF-BALANCED TILTING
ACTION

ABSTRACT

Chair comprising 3 3sating unit (1) and two pairs of legs {4,6)
made :1idingly integrail by means of couplings (2,3) attached to
seating unit (1) mnd designed to engage the relavant inserts
(4a,4b) Tocatad in such first patr of legs (4), which are made to
slide in relation to tha second pair of legs (8) by further
couplings (7) locatad in further inserts (4c) provided on such
legs (4), such couplings being designed to allow substantialiy
continucus ti11t aidjustment of the seat and of the backrast
relative 1o tha saat, as a result of the relevant pushing action
axarted by the user, the various positions assumed baing staply

balancad by the same action which has determined them.
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COLDING CHAIR WITH CONTINUCUSLY VARIABLE SELF-8ALANCED TILTING

ACTION

The object of this invention is a folding chair espacialiy

intanded for offics use, designad for continuous tilt adjustment
of the seat and backrest to assume at all times stabie sattings
automatically balanced by the same action which has brought about
such adjustment.

1t 1s known that thers {s an increasing nead to altar the setting
of chair, armchair and similar seats in rejation to the various
nositions assumed by the user throughout the day.

in the offics environment particularly, following the widespread
introduction of computar and word procassing systams on desks, it
{s necassary to provide a chair enabling a ¢comfortable and
argonomically correct position to de achiaved both when writing
normally at a table or desk and when Using a computar Xeydoard,
such keyboards usually baing placed in a lowar position relative
to the desk top; it is also nacassary to provide a slight
hackward t11t t6 the so-called active rast position,

There is therefors posed the tachnical problam of developing 2

chair capable of allowing forward swivel of the seating unit as

wel) as controlled swive) of the backrest relative to the seat so
that the user mny'assumo either 4 more favoursble position for

writing and/or typing or a siight backward tilt to the rest

position,

A further aim of this invention i3 to provide a chair capable of

a1lowing substantially continucus adjustments to the satting of
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the seat and backrest as a result of the different positions assumed by the user at

various times.

The chair should moreover be of extremely compact dimensions and comprised of a
5 small number of parts capable of being easily assembled and dismantled to facilitate
routine or special maintenance tasks, and it should be capable of being folded when
not in use in order to reduce its overall dimensions and facilitate both storage in a

concealed position by the user and warehousing and transport by the manufacturer.

10 Such results are obtained from the present invention, which provides a chair
comprising:
a support including:
a first pair of elongated legs spaced from one another, said legs being
formed with respective top portions;

15 a second pair of elongated legs transverse to said first pair of legs and
formed with respective top and bottom sides, said top portions of said legs ot
the first pair extending above said top sides of said legs of said second pair;

a seat unit mounted on said support and comprising:
a seat extending generally in a horizontal plane in a normal position

20 of said seat unit and formed with a top surface and a bottom surface, said
bottom surface being operatively connected with said top sides of said second
pair of legs;

a back extending upwardly from said seat and lying generally in a
vertical plane in said normal position, said back and said seat being

23 operatively connected with and movable relative to one another;

a first pair of elongated slots each formed on a respective top portion
of said first pair of legs and extending transverse to a vertical;

a second pair of elongated slots each formed on a respective leg ot
said first pair of legs below the respective slot of said first pair of slots and

30 extending generally parallel to a vertical;
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a third pair of elongated slots each formed on the respective leg of
said first pair below the respective slot of said second pair of slots and
extending generally parallel to a vertical;

first coupling means for slidably connecting said back with said first

5 slots guiding said back rearwardly from said normal position toward a rest
position of said seat unit upon leaning back of a user;

second coupling means for slidably mounting said seat on said second
pair of slots guiding the seat upwardly toward the rest position of said seat
unit; and

10 third coupling means for slidably mounting said second pair of legs
on said third pair of slots, a front of the seat being movable angularly
downwardly from said normal position of said seat unit toward a working
position of the seat unit upon movement of said bottom sides of said second
pair of legs rearwardly and displacement of a center of gravity of the user

15 toward said front of said seat.

Further, this invention provides a chair comprising:
a support 1ncluding:
a first pair of legs spaced from one another and lying in parallel
20 planes, each of said legs being formed with a respective rear portion
extending rearwardly upwardly with respect to a vertical, and
a second pair of legs each formed with respective front portions, said
rear portions of the first pair of legs extending above said front portions of
said legs of the second pair;
25  a seat unit mounted on said support and comprising:
a seat extending generally in a horizontal plane in a normal position
of said seat unit and formed with a front operatively connected with said

front portions of said second pair of legs; and
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a back extending upwardly from said seat and lying generally 1n a
vertical plane in said normal position, said back and said seat being
operatively connected with and movable relative to one another:

a first pair of elongated slots formed on the respective rear portions
of each of said first pair of legs and extending transverse to a vertical:

a second pair of elongated slots formed on each of said legs of said
first pair below the respective slot of said first pair and extending generally
parallel to a vertical;

first coupling means for slidably mounting said back in said first pair
of slots, said back being movable outwardly toward a rest position of said
seat unit upon displacement of a centre of gravity of a user toward said rear
portion of said first pair of legs; and

second coupling means for slidably connecting said seat with said
second pair of slots, said seat being guided upwardly along said slots of said
second pair toward said rest position upon displacement of the centre of

gravity of the user.

More particularly, provision is made for such coupling facilities to be substantially

comprised of pins respectively integral with
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she Dbackrest and the seat and projacting therefrom 1n“wém '

sypstantially horizontal dirsction, at 1dast ona patr of such

nins constituting also the swivei pin of the hinge, the uppsr arm

of which nas 1ts and rotationally inteagral with tha other pailr of

ping.

Further datails will be apparsnt from the following description,

Jith reference t0 the attached drawings in which are shown:

In figure 1

a perspactiva view in obligus projection of

the chair according to the invention;

In figura 2 : a partial diagrammatic section on plane ]1-11
of figurs 1;

In figurea 3 ¢ 1 side view of the chair tn fig. |3

In figure 4a: the chair in fig. 1 t11tad forward;

in figure 4b: the chair in fig. 1 with its dackrest tiiledg
rearward)

In figure § : 1 diagrammatic side visw of the chair in fig.
| with the various movements depictad Dy
brokan lines and dottad lines for seat and
backrast ti1t respectively; .

in figura 6 : +he chair in fig. 3 mounted on whaeis:

In fiqura 7 : an alternative version of the chair in fig. 1,
ana

In figure 8 . a further altarnative varsion ¢f tha chair in

fig 1.

As shown in figure 1, tha chair according to the invention 18

substantially comprisad of a saating unit 1 consisting of a
s1abl iks member folded along a curved line lc to provide a

substantially versical backrest 1a and a subgtantially horizontal
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olane of seat 1b. Such seat 10 and hackrest la are made
rotationally intagral with cne anothar by means of a pair af

hinges 106 consisting of two arms 1004 and 100 respactively

attached to dackrest la and seat 19.

More particularly, the uppar and of each arm 100a ends in a
civeular insert containing 2 pin 2 partly protruding from the
adge of backrast la, whilst there protrudes from seat 1b the
swivel pin 3 of hinga 100.

Such pins 2 and 3 are designed to ba {nsartad in a Xnown manner
into the approprists slots 4a and 4b of 2 f4rst pair of legs 4,
lacatad obliqualy relative to saating unit !, which ars thus made
s1idingly intagral with both backrest la and seat 1bs such 1ags
y are then Joined together by a crossbar d4d to form 2
substantially H-shaped first frama,.

$1ots 4a and 4b are furthermors respectively locatad as follows:
the first 4a !s substantially inclined upward and rearward, and
the second 4b i3 substantially veartical,

The lower surfacs of the front and of seat lb 1s harsover
suppartad on a crosshar 8’ for the attachment of a further pair
af lags 6§, the assembly of which forms a substantially "inversad
U".shaped sacond frama, 1inked in a 31iding manner %0 sgat 1D by
naens of a radl Sa or simitlar mede integral with tha lower
surface of seat 1b and {n which slides crosspar &',

Legs & of such second pair are 1tkewisa 1inksd in a sliding
nanner to the first patr of legs 4 by means of pins 7 insartad in

a known manner into slots 4c which are provided in appropriais

pogitions on legs 4.

As {3 apparsnt from figures ! and 2, the chaty &3 used under
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normel  conditions has 1ts ssat 1b Jocatsd substantially

horizonta), 1ts backrest la sudstantially vertical and pins 2, 3

and 7 positioned respectively at the innadr, lower and uppsr ands
in slots 4a, 4b and 4c.

Whan the user wishas to change his position he shifts his own
centre of gravity s0 as to axert, with his own weight, a pushing
action on the front and of seat b, thus bringing about a
corrasponding action on pins 7 which slide towards the lower end
of slots 4¢, whilst swive) pina 3, constituting the nautral axis,
maintain thair position relative to the Towar end of slots dc¢-dc.
On the othar hand, should the user wish t0 agsume an active rast
sosition with tha backrest tiltsd regrward, it will be suffictant
to exert pushing action on backrest 1b which, rotating on pins 3
of hings 1d, wi1) 41t rearward to shift pins 2 from the front
and setting to the rear end setting of slot 4a and ping 3
themselves to the uppsr and satting of slot 4b.

For a better understanding, figuras 4 shows the various positions
which may be assumed by the chair, namely: normal position with
594t 10 horizonta) and backreat la vertical, indicatad by 2

cont inuaus 1ine; working position with seat lb tiltsa forward but

no change in the relative position of backrest la and ssat lb,

indicatsd by a brokan 1ine; rest position with seat lb horizontal

and backrest la tiited rearward, indicatad by a dotted line. [t
{s furthermora apparent that pins 2, 3 and 7 may be positioned,
within the relevant slots 4a, 4b, 4c, in any intevmediate satiing
batween the two end setiings, as a result of the pushing action

axert#d by ths usar:; a1l the sattings ars stable sinca thay are
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balancad by the usar’s own weight and by the position assumsd by
his centre of gravity.
The chair according ¢o the invention may also be folded afisr
use, to ba placad, for example, in a Jess conspicuous pogition or
5 in a cupboard; in order to reducs its overall dimensions ssat 1b
{s swivelled clockwise, whersupon it moves upward and causes pins
5 to s)ide within guides 5a toward backrast la, thus causing legs
6 to swivel on pins 7 and to close in @ position parallel to legs
4, wh11st'seat 15 is faldad onto tha backrast thus substantially
10 reducing the chair to a paralielepiped the thicknass of which is
substantially contained within the width of legs 4.
Figurs § shows 2 first altarnative varsion of the chair according
to the invention in which the entire jsupporting structure 1s
mountad on a ¢olumn 8 which in turn i3 mountad on a star base (9)
15 fittad with castors 1. In this case the lower ends of lags 4 and
§ are, in a known manner not described harein, made intagral with
column 8 by means of hingas 9a to enabla backrsst la and seat [D
to assums the same various positions previously described.
Figure 7 shows in turn a sscond altarnmative version of the chair
2 according to the invention in which legs 4 and & are raplaced by
a frame 104, substantially of channel sectian, with a first end
st111 hinged at 5 and a second end extanded upward and rearward
to form an arm 110, which sti11 includes slots 104a and 1040
between which s)lide pins 2 and 3. In this case also it is
25 nossible to adjust both the rake of backrast la rearward and, in
a Jimited mannar, the forward 11t of seat b by elastic

deformation around )ink 107, the movement of the pins within the

s1ots baing antiraly 3imilar to that pravicusly describad for the



10

O

oy 42 A
- 7 B "f\' :f\; ‘r' .'\ . [ -

" ’; b
L4 ~P " ‘l. a i {)
N T A N

chatr In f1g, 1, Tha c¢hair in fig, 7 may 413¢c be provided with
two flat members constituting the sidas of an armchair stiil mads
intagral with ssating unit 1 by means of ping 2, 2 gnd slots 4a,
db, ¢the oparation raquirsd for t41t adJjustment remaining
unchanged.

Figurs 8 shows a further altarnative varsion of the chair in

which backrest l1a and sedt lb form 2 one-piace shell of suitable

saction to anable backrest 1a to swivel relative to ssat lb.

In this case the chair can no longer be folded but seat adJjusting
movements can 3ti11 be carried out as shown in figurs 8.

1+ {is therefore apparent that tithe chair according 1o the
invention makas it possible to obtain different settings of the
saat and of the backrasst as a result of the diffarsant positions
assumed by the usar and that such sattings, which can De
substantially adjustad in a4 continuous manner, ars all

substantially stable bacausa theay ara balancad by the action

axorted by the actual user.

Many altarnatives may be introduced in the tschnical daveiopment
of the constructional details of the chair according 10 ihe
invent jon without tharsby daparting from the scope thersof as far
as {ts general featurss ars concarned. In particular, it will oe
possible to altar the langth and arrangement of the various siots
in order to change the extent to which the saat and backraest can
be moved from the rest pasition and/or the higher or lower
s1iding friction of the pins in the slots detsrmining the dynamic
charactaristics of movement, i.2. the greater or lesser ability

of the chair to adjust the sattings of ths seat and backrest.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A chair comprising:
a support including:

a first pair of elongated legs spaced from one another, said legs being
formed with respective top portions;

a second pair of elongated legs transverse to said first pair of legs and
formed with respective top and bottom sides, said top portions of said legs of the
first pair extending above said top sides of said legs of said second pair;

a seat unit mounted on said support and comprising:

a seat extending generally in a horizontal plane in a normal position
of said seat unit and formed with a top surface and a bottom surface, said bottom
surface being operatively connected with said top sides of said second pair of legs;

a back extending upwardly from said seat and lying generally in a
vertical plane in said normal position, said back and said seat being operatively
connected with and movable relative to one another;

a first pair of elongated slots each formed on a respective top portion
of said first pair of legs and extending transverse to a vertical;

a second pair of elongated slots each formed on a respective leg of
said first pair of legs below the respective slot of said first pair of slots and
extending generally parallel to a vertical;

a third pair of elongated slots each formed on the respective leg of
said first pair below the respective slot of said second pair of slots and extending

generally parallel to a vertical;

first coupling means for slidably connecting said back with said first
slots guiding said back rearwardly tfrom said normal position toward a rest position

of said seat unit upon leaning back of a user;
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second coupling means for slidably mounting said seat on said second

pair of slots guiding the seat upwardly toward the rest position of said seat unit; and
third coupling means for slidably mounting said second pair of legs on said

third pair of slots, a front of the seat being movable angularly downwardly from
said normal position of said seat unit toward a working position of the seat unit upon
movement of said bottom sides of said second pair of legs rearwardly and

displacement of a center of gravity of the user toward said front of said seat.

2. The chair defined in claim 1, further comprising mounting means for
coupling said seat and back flexibly with one another, said mounting means being a
pair of hinges, each of said hinges being formed with respective arms respectively

connected with said back and seat of said seat unit.

3. The chair defined in claim 1 wherein each of said first, second and third
coupling means includes respective pins extending along respective mutually parallel
pivotal horizontal axes and being received by the respective first, second and third

pairs of slots.

4. The chair defined in claim 1 wherein said top sides of the second pair of legs

are bridged by a cross bar operatively connected with said bottom surface of said

seat.

5. The chair defined in claim 1 wherein said seat unit 1s a one-piece shell made

of a flexible material.

6. The chair defined in claim 5 wherein said first and second pair of legs are
bridged by a third pair of legs spaced downwardly from the seat, so that first,
second and third pair of legs constitute a frame formed with respective channel-like

portions.
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7. The chair defined in claim 1, further comprising:
a base provided with a plurality of casters;
a vertical column extending upwardly from said base; and

hinge means for pivotally mounting said first and second pair of legs on said

base.

8. The chair defined in claim 1, further comprising guiding means mounted on
said bottom surface of the seat for sliding said top sides of said second pair of legs

therealong so that said chair can be completely folded.

9. A chair comprising:

a support including:

a first pair of legs spaced from one another and lying in parallel planes, each
of said legs being formed with a respective rear portion extending rearwardly
upwardly with respect to a vertical, and

a second pair of legs each formed with respective front portions, said rear

portions of the first pair of legs extending above said front portions of said legs of

the second pair;

a seat unit mounted on said support and comprising:

a seat extending generally in a horizontal plane in a normal position
of said seat unit and formed with a front operatively connected with said front
portions of said second pair of legs; and

a back extending upwardly from said seat and lying generally in a
vertical plane in said normal position, said back and said seat being operatively
connected with and movable relative to one another;

a first pair of elongated slots formed on the respective rear portions

of each of said first pair of legs and extending transverse to a vertical;



bt LTV S
A EEE RIS P

10

CA 02044102 1999-02-09

- 11 -

a second pair of elongated slots formed on each of said legs of said
first pair below the respective slot of said first pair and extending generally parallel
to a vertical;

first coupling means for slidably mounting said back 1n said first pair
of slots, said back being movable outwardly toward a rest position of said seat unit
upon displacement of a centre of gravity of a user toward said rear portion of said
first pair of legs; and

second coupling means for slidably connecting said seat with said
second pair of slots, said seat being guided upwardly along said slots of said second

pair toward said rest position upon displacement of the centre of gravity of the user.
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