| Chair with synchronized tilting seat and back TEXT OF THE DESCRI PTI ON
~ This invention relates to a chair with a seat and a back which tilszﬂ%ﬂgj
-synchroni zed manner. 5 More specifically, this invention relates t0"d Pr
of the type described in the precharacterizing clause of the principal
claim in which neans are provided to selectively stop the forward tilting
travel of the seat and the back in a nornmal position and in a forwardly 10
i nclined position and nmeans to i mmobilize the seat and the back to the
base structure in at |east one operating operation. The purpose of this
invention is to Ghavs delth csunehronpired g%lgihg seat and gé@ of the type
specified 15 above in which the aforesaid stop and i nmobilization neans
have a particularly sinple, reormoretTREMESCRIPIIGR! Structure. In
accordance with this inventton, thrs object rs acconplished by a chair
havi ng the features 0 constituting the subject-matter of the clains. This
i nventi on itHS ndbRYBBT48YcAiYEt ST 88t51lc %ﬁ “Pgﬁbr%négaﬁo ¥Me &ppended
drawi ngs, pramk dadidiy twaht afn a sgynaehyomored esamneti ve exanple, in which: -
Figure 1 is a diagrammuatical side view of a chair 25 according to the
i nventi en, j e il er ti i o] ani ar .gtilting
t he sea? aﬁIIFLgﬂgggkjb the Jﬁgﬁf %%§%¥%?%% %%igﬁﬁgEﬁgvgn??%%? 85 SEP 2003
3 the type described in the precharacterizing clause of

the principal c¢laim, in which means are provided to
selectively stop the forward tilting travel ¢f the seat
and the back in a normal position and in a forwardly
10 inclined position and means to immobilize the seat and
the back tco the base structure 1in at 1least one

operating operation.

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

economical structure.

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

20 constituting the subject-matter of the claims.

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

a purely non-restrictive example, in which:

- Figure 1 is a diagrammatical side view of a chair

25 according to the invention,

- Figure 2 is a perspective view of the mechanism for
tilting the seat and the back of the chair according to

the invention,



other and at right angles to the plane of illustration in Figure 3. Wth
reference to Figure 2, fromthe point of view of its construction,_seat
-supporting structure 18 5 conprises a pair of |ongitudinal side mend é ¢ P 285
which are parallel to each other and connected together by neans of a
rear plate 28. Two tubular nenbers 30 are fixed to |ongitudinal nenbers 26
and extend coaxially wth tilting axis 22. As described in detail in a 10
si mul t aneous patent application by the same applicant, a torsion bar
indicated by 32 in Figures 4 to 7 conprises tilting axis 22 between seat
supporti ng ctdigucand eattsragitbasg lesr st urkee 1Mlampecfat élubtentsoof

torsion barj3%iafs-dixed to seat supporting structure 15 18 while a central
portion of torsion bar 32 acts together wth an adjustnment device (not

i I'lustrated), bor base structure 14._ As is described in detail in the
si nul t aneo e%. ¢ c 5P &t IR i oneBFFBotBE RGME RE bhEe®298pposes
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a torsion bar indicated 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 tc seat supporting structure
15 18 while a central portion of torsion bar 32 acts
together with an adjustment device (not illustrated)
borne by base structure 14. As is described in detail
in the simultaneous patent application mentioned above,
torsion bar 32 opposes the rearward tilting movement of
20 seat supporting structure 18 and the adjustment device
enables the wuser to wvary 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
25 more shaped metal bars defining a transverse section 36
and two longitudinal sections 38. At the rear end of
frame 34 there is fixed a plate 40 to which is fixed an
L-shaped support 42 to which the back is intended to be
fixed. With reference to Figure 8, base structure 14
30 comprises a pair of supports 44 on which transverse
section 36 of frame 34 is mounted in a pivoting manner.
Transverse section 36 therefore defines pivot axis 24

for back supporting structure 20. Transverse section 36




Transverse section 36 therefore defines pivot axis 24 for back supporting
structure 20. Transverse section 36 23 SEP 2004 23 SEP 2003 4 is rQ%?%EPZ%S
nount ed on supporting nenbers 44 of base structure 14 by nmeans of busShe
46. Still referring to Figure 8, longitudinal sections 38 of frame 34 are
connected to the seat supporting 5 structure by neans of two pairs of
connecting nenbers 48. Wth reference to Figure 9, each pair of connecting
menbers 48 is fixed to a pin 50 which is welded to the corresponding

| ongi tudi nal section 38 of frame 34. The upper ends of connecting nenbers

48 are pivatedrotatablycapuaspandmgshepgrt Uy nalempede Menber BAsby neans
of a pin S%E Cq?nect% qﬁgenbers 4 gonﬁrisg means of articulation which
synchroniz? TS g VETREHT L of PUTHES s %t and the back. In fact, seat
supporting structure 18 and back supporting structure 20 are not 15 free
to tilt inddpdndenefgraboat toorFiepponds ng laxes t2@1nal4. s&onies | 8§ nenber s
48 constit ' I C co i he .se an e .perform
tilting e i, Br e B with theh g?hgr: BEbBoFeLRE,
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LI g Tossients pf hegpeal end back Wiislane caves sigp meibers 8¢,
56 can be fdotatdppridiend?b)l ceqt tsdippal t sagtsbhudBures fidnsd 34 opThenber 54
I's SUbSta@ﬂﬁggyéﬁgst%% %Q%%%é%i§b|%%%5e§@jf§eg éa%H%oted on a
10 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
15 free to tilt independently about corresponding axes 22,
24, Connecting members 48 constitute a link which
constrains the seat and the back to perform tilting

movements which are correlated with each other.

Still with reference to Figure 8, a pair of stop
20 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
25 seat supporting structure. First stop member 54 1is
substantially in the shape o0of 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
30 of holes 60 which are angularly spaced apart and all
located at the same distance from pivot axis 24.

Still with reference to Figure 8, base structure 14 has

a portion 62 which defines a longitudinal channel 64



bears a plug 58 of deformable material at its free end. Second st
56 conprises a plate having the shape of a sector of a circle equ
with a plurality 30 of holes 60 which gre angul arly spaced apart a

| ocated at the same distance from pivo

axis 24. Still with refere

Figure 8, base structure 14 has a portion 62 which defines a |ong
channel 64 2 3 SEP 2003 5 through which the two i nmobilizing nenbers 54, 56

can nove.

Channel 64 is bounded laterally by a pair of nmenbers 6

upsi de-down U-shape in transverse cross section. Two immobilizing
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cross section.

With reference to Figures 10, 11 and 12, each
immobilizing pin 687, 68”7 is mounted so that it can
slide in the direction of its own longitudinal axis
within a cylindrical guide 74 fixed to member 66 of
upside-down U-shaped cross section. Each immobilizing
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 is fixed within a
corresponding upside-down U-shaped member in the
vicinity o¢f immobilizing pin 68", 68%. Device 70
comprises a tilting body 78 which is rotatably mounted
within enclosure 76 about an axis 80 parallel to the
direction in which immobilizing 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, is inserted 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

vicinity



conprises a tilting body 78 which is rotatably nounted w thin enclosure 76
about an axis 80 parallel to the 25 direction in which innnbilizingza%ﬁpgaﬁ
slides. Tilting body 78 has a hole 82 within which the end of an

operating lever 84 (Figures 3 and 8), #hich can be operated manually by
the user, is inserted and immobilized. Tilting body 78 has an arm 86 whose
end 30 acts together with an elastic bl ade 88 supported by enclosure 76.

Bl ade 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 stabl.e posjtio t.o the other ovyercom ng the 35 slight elastic
resistanceﬁ&qﬁﬁQﬁﬂé%ﬁ}?ﬁagg §§.%§RﬁPQ%dSEPt5063 QU rPTHRYI €8 70 is
equi pped wirtdt ax dirlgocdvispréchaiSfut ratpiabdg, neubtrdisbontoapprat8d, which
I S incorpor d ] I re , tendipg at .right angles to the axis
of rotatioﬁ%gg O?M%§$F§%é g%%y ?é§e§§x5ﬁh 3br g gﬁnﬁgggaq¥3rgpearn194
whi ch engaged sa dfol 2098t peoviededf i nithengnodly &m 8Breoch aspetngd arm 98
having @n @ nal0% whi £hr | s-hegl Laliesa d 3 AT Noghb e apmy 74 of
i mobil1zing pin 68 is engaged. In a ftirst eratin posi tion of control
devi ce 70, 1Br 68¢n it ity AOMpPEsSEE B0 FHIPBB aTWa? @ shav Hom- apeeadi ng
W t hdrawn pesi tirgieH Nis Wakeh ik Pin dosmapel RARHEE WUt derRvest urned U
shaped nenb%r,76. Men tilting ody 78 is mpved to its second operating
posi tion byir SIHOPIr G Gheétdt ity +3 eRRI2ZEAL - bHBoRhTSBFF ngPeraténdsti cal | y
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68 proic?ct %i'nnté)8CQ%@JQ%'CISG%(ll;llo%u—ro%esx)at%_r}l% withdrawn position in

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

15 immebilizing pin 68 into an immobilizing position in

which pin 68 projects into channel 64 (Figure 8) and

interferes with corresponding immobilizing member 54 or

56. The chair is provided with two operating levers

located cone on the right hand side and one on the left

20 hand side for independent control of one or other of
control devices 70’, 707 respectively associated with

immobilizing members 54 and 56.

With reference to Figures 6 and 7, immobilizing member
54 acts together with two end stop members 102, 104
25 which are fixed with respect to a structure 14. Figure
6 illustrates the position adopted by the chair in the
resting condition (that is when no one is sitting upon
it) when immobilizing pin 68’ is in the non-operating
position. Torsion spring 32 constantly presses seat
30 supporting structure 18 in the direction indicated by
arrow 106. The preloading on torsion bar 32 holds stop
member 54 in contact against end stop member 102. The
condition in which stop member 54 is in contact with
end stop member 102 defines a forwardly inclined

35 position of the seat and back. This position is



interferes with corresponding i nmobilizing menber 54 or 56. The chair is
provided with two operating |levers |ocated one on the right hand Sizdi EP?UM
one on the left 20 hand side for independent control of one or other §
control devices 70", 70" respectively Associated with i rmobi i zi ng nmenbers
54 and 56. Wth reference to Figures 6 and 7, inmmobilizing nenber 54 acts
together with two end stop nenbers 102, 104 25 which are fixed with respect
to a structure 14. Figure 6 illustrates the position adopted by the chair
in the resting condition (that is when no one is sitting upon it) when

| mmobi 1§ zi ng HighkB' spécifllééﬂﬁli?‘oﬂbo?ﬁ"o%tl'dw arPOSt§b8m1 E0pSisqR 8RN I Ng 32
constantly presses seat 30 ortln% structure 18 in the direction
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whi ch i mmobilizing is in the work ﬁgb posi tion. w || be noted,
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54 whith | $r@ivel gs@lition for stop member 54 which is 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

15 1in Figure 6 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

20 maximum rearward inclination. The user can pass from
one operating position to the other by rotating
operating lever 84, located for example on the left
hand side of the chair, between its two limit

positions.

2% S0 that the seat and the back are free to tilt about
corresponding axes 22, 24, immobilizing pin 68" (the
one associated with stop member 56) must be in the non-
operating position. The operating lever, which is for
example located on the right hand side o©of the chair,

30 enables the user to set an operating condition in which
the seat and the back are free tc tilt and an operating
condition in which the seat and the back are
immobilized in a predetermined position. When
immobilizing pin 687 is in the operating position, it

35 is elastically pressed against stop member 56.



with respect to the forwardly-inclined position defined by contact between
stop nenber 54 and end of travel nenber 102. In the position in Fggfsggﬁ
the chair is in the normal sitting position. In the operating condi n E%
in Figure 6 the seat and the back are Tree to tilt between the
forwardly-inclined position and the position of maxi mum 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 20 naxi num
rearward inclination. The user can pass from one operating position to the
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8 | mobi | i 21R0 Pikk 6nks | aRASEE PP hhe EHEH hsgf' hiad e?lﬁ@ed Therefore if the
seat and the back are in a position Such that one of holes 60 is precisely

in line wi CREIPAMIDE | P?ﬁﬁﬁlﬁpm 6BLnWhER "t héS| aflaFtisaplicemreRsSPEs

10 against stop member 56. As scon as one of holes 60 is
aligned with pin 68" through the effect of forward or
rearward tilting of the seat and back, pin 6B engages
the hole as a result of the thrust from the
corresponding spring. Figures 4 and 5 illustrate two of

15 the possible immobilizing positions. The number of
immobilizing positions is equal to the number of holes
60 provided in stop member 56. In the configuration in
Figure 4 the seat and the back are immobilized in a
position c¢lose to the position of normal forward

20 inclination, while in the position in Figure 5 the seat
and the back are immobilized in the position of maximum

rearward inclination.

Figures 13, 14 and 15 illustrate the various operating
positions of the chair according to this invention. In
25 the condition in Figure 13, immobilizing pin 68’ is in
the operating position and immobilizing pin 687 is 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

30 inclinatien.

In the position in Figure 14, immobilizing pin 68" is
in the operating peosition while immobilizing pin 687 is
in the non-operating position. In this case the seat

and the back are immobilized in one of the wvarious



5 operating position, it engages the hole and holds the seat and the back
imobilized in that position. If instead none of holes 60 are ali ggeﬂ I#@E]}
pin 68" at the tine when inmobilizing.,pin 68" is placed inits 5 n
position, pin 68" is elastically pressgd 10 agai nst stop nmenber 56. As soon
as one of holes 60 is 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 fromthe corresponding spring. Figures 4 and 5
illustrate two of 15 the possible imobilizing positions. The nunber of
|nnDb|I|Z|mmgxmbleonimehﬂnﬁﬂadO bb@lﬁuﬁh%r of FiRheBy, 60 i ovicglgd in stop
menber 56. e conf#? gn in, ure Egg sea and t?@ back are
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pin 68 s ddyjdhm Qﬁ@ﬁﬁ’é:&ﬂﬂnﬁ%éh@é‘r&”ﬂnb}q{@ L1bging pin 68" is in the
non-operating position. In this condition t seat and the back are free
to tilt between the nornmal sitting position and the position of nmaxi num
rearward 30 inclination. In the position in Figure 14, inmobilizing pin
68" is in the operating position while immbilizing pin 68 is in the
non-operating position. In this case the seat and the back are i mobilized
in one of the various 9




possi bl e i mmobilized positions. Finally, inthe condition illustrated in
Figure 15, both pin 68 and pin 68" are in the non-operating pOSit%?%Ethﬁ
this condition the seat and the back are free to tilt 5 between th
forwardl y-inclined position and the pdbsition of maxi mum rearward
inclination. 23 SEP 2003 23 SEP2003 10 CLAIMS 1. Chair wth a seat and back

which tilt in a synchronized manner, conprising: - a base structure (14),
5 - a seat supporting structure (18) pivoted to the base structure (14)
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, 10 - neans of articul ati ) which are capabl e of

synchroni zing the tilting novenents seat and the back, - elastic

means (32) tending to press the seat (12) and the back (16) towards a
forwardly ilhcl iGlaiposvitlon andsesatt eadiingbtokoppbsehr eanwér dini | ®i ng of

the seat (l2nandhniheg égp)com?g§$p§%(54, 68') for selectively
ti of t

st oppi ng the forward ilting trave e seat and the back in a nornal
sitting position and in a forwardly-inclined position, 20 and - neans (56,
68") to | mpif 1IR3 tHeF&eairg 10)4)and the back (16) in at |east one
operating position,

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

structure (14) 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,

10 - 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

15 tending to oppose rearward tilting of the seat (12) and é
the back (16},

- means (54, 68’) for selectively stopping the forward

tiltiqg travel of the seat and the back in a normal

sitting position and in a forwardly-inclined position,
20 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
25 structure (18) or the back supporting structure (20)
and acting together with corresponding immobilizing
members (68’, 68"} borne by the base structure (14)
which c¢an slide independently of each other in a
direction parallel to the tilting axis (24) of the said




characterized in that it conprises a pair of tilting stop nenbers (54, 56)
fixed to the seat supporting 25 structure (18) or the back supporti Ag SEP 2003
structure (20) and acting together mn{h correspondi ng i mmobi | i zi ng

menbers (68', 68") borne by the base s Fucture (14) which can slide

I ndependently of each other in a direction parallel to the tilting axis
(24) of the said 2 3 SEP 2003 11 stop nenbers (54, 56) between a
non-operating position and an operating position. 2. Chair according to
Claim1, characterized in that a first of the said tilting stop nenbers

(54) acts %ﬁ@;gaheﬂbeﬁsthsa pP&Eg) Qie@me@t@pnaan‘@?te%aﬂg & pHMkidd xed to
the base stru turqaée respectlvelé defi ni ng orwardly-inclined
n

position of2theéé W RALBELRICBnd a position of maxi mum rearwar d
inclination, a first immobilizing nmenber (681) acting together with the
said 10 fir%i Gh@ﬁrnenberd@ﬁg)tboCdeﬁmnelancbmdacbérizadeﬁn positt izon

correspondi or. j.ttin 'o f seat back. 3. Chair
accordi ng tfo!L 15gu ?nOfl] ar a%c ledrl gz{:e(lgL 4 nitoo érg%o'bngraﬁ [ ?[t%qlﬂg éiltc(gp menber
(56) ha8 a tagtdiex ywefchlsa hpkés (®D) emdca$@€patmemiv@r§arré1@28td@éé fromthe

tilting axiss )¢ of tﬁéeba%orsckﬁ}c%f@npﬂ (§é)speEE§ve§9' %&%@3 a60)

being located in such a way as to npve al onq a circular second

i mobi | i zi iy HehfRFAlyeEr§lbReAgPast&iged oo t L hgafe @Hé 8B Ctkhe sai d
20 hol es (&Hd & pddiiiomCepriangmbm Ekarhid ehanaeheibagedal FitrRat it

conpri ses adﬁgglfngﬁgﬂéé%ngVIggs ( %in70"%gether with the said
10 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
15 holes (60) located at the same distance from the

tilting axis (24) of the second stop member (56), the

said 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
20 holes (60}.

4. Chair according to Claim 1, characterized in that it
comprises a pair of control devices (70’, 70”) which
can be operated manually and which are capable of
displacing the corresponding immobilizing members (687,

25 68”) between 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
(687, 687) are pressed elastically to a position in

30 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



can be operated manual |y and which are capable of displacing the
correspondi ng i mmbilizing nenbers (68, 25 68") between an operAtiqp;SEpzmj
position in which the imobilizing nenbers (68, 68") do not interact wth
the corresponding tilting stop nenbersld54, 56) and an operating position
in which the immbilizing menbers (681, 68") are pressed elastically to a
position in 30 which they engage the corresponding tilting stop nenbers
(54, 56). 5. Chair according to aiml, characterized in that the back
supporting structure (20) conprises a frane 23 SEP2003 12 (34) including a
transverse‘§§g;|opnéﬁgalﬁgd gmotﬁggggbgggln%%cﬁggﬁfog%6§38ﬁ¥ui transverse

section (36 pl vo ase structure (14) “$ai d
pi vot axis 1 By apetiensd(8B) i hhestopnswerses seatien 56)6)bei ng |

fixed to theesad Cbi¢@%§aeféet§505age sﬁ%@ktu@e QHQ'(a%%%%rg %gs%QdCIa'n]4

characterlzed in that the control device nprises a

tilting bodyt{%8)a%h? ct‘uséén aHﬁvé%tW%%\b‘jobé#’éiﬂﬁgSIQPpﬁl@mee’ﬁs and

el asti c5nmeaftst ( 96%) capabhg dfixdicsptacitige hedassesh b&sd maabitkicai ng
menber (68’ 8") between the operating position and the non-operating

position |% ccordance with the angul ar position of the said tilting body
(78). 15 7. Chair according to Gaim1l, characterized in that the
af oresai d dé.asfheine@arsauhipd skoa Qladsi of, bahar2)terdxteendimgtparal | el to

the pivot @ds, (22 Phel N&HSAT1 WRAYLI NG7pbr Uch i g (c]o@prises a
- tilting body (78) which can move between two operating
10 positions and elastic means (90) capable of displacing
the associated immobilizing member (68’, 68”) between
the operating position and the non-operating position
in accordance with the angular position of the said

tilting body (78).

15 7. 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).




