WLE OFFICE CHAIR Cross-Reference to Rel ated
Application: This application clains priority to
United States Provisional Patent Application Serial
No. 60/586,951, filed July-8, 2004. BACKGROUND OF .THE
I NVENTION Field of the iTwEmti on: The present
‘invention relates to an office chair, and nore
particularly to a nDOMOEmeERChaI r flame having a
nmesh fabric support. Description of the Prior Art: '
There are a variety of office and task chairs
CGroa-Raielacon RélsredMpplicatisiny of which have tilt
control nechani sms. The purpose of the design is to
pr ov ITH applicaticd diitaiprieriand Gxga SemsProasbhd @atent
arrangement for the-user that allows the user to sit
ArplitantaSefi N 5088803 1, gl MW & opsovi di ng the
necessary support and confort for the user,

regardl ess of the uses helght wei ght or other

physi cal char (0035510 MR YeENoR! fi ce or
task chair ';%%ge— [ypl carty lluumegﬂrun casters
L |xed S|.I des that rest on the floor, and has

0 a support columm supporting the

seat of the.chair nt ed to the su rt
col ur'm)l mﬁ \%‘e‘ﬁ‘ H@#@?%%%'f\’%éﬁ Rﬁ‘gﬁ’gﬁﬁlﬁo fs
a ti co housi ng, .cont al ns the vari ous
F‘Jr %Fﬁo%@n W%? ¢ FEPORdj usting the
helght of the chair, the tilt of the chair and
Deserintior ofithe PriofAWEt nents so that the user can
personalize the chair to his or her own use. The
chai rTheeeyaroz varsyy oiati¢eanid dgk ety sveiishle whitehnarest, mbrgoo!
be fixed or adjustable in a variety.of positions..
Whiikh Baviehidirconias] ensthmyisme Chenmapmse bOthe desigd Bld progidetzhe
tilt of an office chair, such control nechanisns are
@eKferadid hdaep@mainetsehiyn darfpiceient tihathe hitr MREATRIWMRE Yeer to sit
connected to the backrest and driven or activated

R VRS Bbsit®ins while © e neWlikdr@ sithBr SR EAEFGEE- B8
of any type of cons ruction, such as Teaf spring,

pser, regardiess of the user's beight, weigtt or other physical characteristics.

Generaliy, an office or task chair has a base, Typically mounted on casters or
fixed slides that rest on the floor, and has attached thersto & support colummn
supporting the seat of the chair thereon. Metmted 1o the support columm and between
‘the seat and back of the chair is & tilt control hovrsing, which contains the various
" comirols, knobs and mechanisms for adjusiing the beight of the chair, the tilt of the
chair and various other adjusitments so that the user can personalize the chair to his or
her owe use. The chair may or may not inclnde armrests, which ﬁmy also be fixed or
adjustable in 2 variety of positions. While there are many mechanisms for controliing

the tilt of an office chair, such conirol mnechanisms are generally operated by a spring



coil spring, or the like, the tilt of the chair is
generally controlled by the user's weight pressing
on the back portion of the chair. The chair is
general ly biased toward an upright condition, such

th%t??ép%%&el%‘%i%ﬁs?%éfﬁo Bird Pﬁ%&%%%&f@%?ﬁwﬁﬁ“ﬁ%%
SRSt B Spierg: peACRUPo S ot o tyday swins
' f d, the backyest of ﬁ f j th

cGg'oves g?éggiﬁghéﬁﬁef g Eest_o ten n?v S o’g%%gst us,

feel s pressure against his or her back as they
Pressgigiondns hack hertion af the cdih eFlg $pirds geanprglly hesedrtewrnd gy
that the user is being pushed fromthe chair. It is
upaighiocoprigbm satl thafthe nsehosthesiert considezable pressuredaitilt the
support, which is also adjustable according to the
baskwagiao erechiging bbsioén. t Waile theramohiveand caseenf siltwayi letopniofiied
| unbar supports avail abl e, but nost are permanently
byaddhathethe beridgtensidia s sooiae tierabd nlovek iewatd) tadackrest often
support is easily detachable fromthe chair such that

mbes G RBIhEOFRMRE abdindt Be badb OF 08S. FRhcelBRivke fbds
have such a support on the backrest. The | unbar
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chair, or can be hidden thin

'y i  wh hol st
ISPl pRE i ol BURHRE, Vo T upolstery
P, A SR 00 |0l RS2 R o
SO, Bl Sgen, of, Lhe der o b0l Lk b

the chair can accommpdate a user_of any_ height..
SUPRPTAVARIPIE, SRERPS ey s asTHY phicnshiodhapiaie ?f%?ﬁ@ﬁe e
arnrests should tilt-proportionately to the seat and
hupdeksuppert seesilyasmachdlesen thepgcpych Bahif eanhegrmowd ify
position of the chair and the user's ants remain
udeededs nopdssiretofHaye suchfE sugpdry on thhdadkatst.i Theolfmbhesupberi ¢an
shoul d provi de for adequate support for the wuser's
by\ataghdd to aithanditd fras oathed@atingf the chadn) bf dapibe hiddai mithonhe
around the chair and the user's 2 body to neke the
uptfoRiter@ 6 £:10 &h:of. tFAbk & eA ik $Biuph6lsteiihs bovided itds prafesable that
to use an uphol stery covering with a foaminterior

%l‘?-{imﬁe@?ﬁﬁfoh R aSHBRAL bdjutheRRRANLYRAY 6f thaibkie, WislBh may
a ow 1 Oor

incinde mesh fabric, from the lumbar to the pelvic region of the users body.

It is also desired that the armrests be adjustable so that the chair can accommodate a

user of any height. ile many chairs provide adjustabie armrests, the armrests

should tilt proportionately to the seat and backrest so that the user remains

comfortable at any position of the chair and the user's armns remain level to the fioor.
Finally, the fabric of the chair should provide for adeguate support for the

user's weight, as well as allowing for sufficient airflow around the chair and the user's
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increased air circulation around the user. The open
weave, or mesh, fabric nust be sufficiently taut to
confortably support he user's weight, while

confortably conformng to each user's unique body
shape. What is needed then, is a fully adjustable

bollyf toeakethe LS Ks &dbitablenid podsibldTWhile itacoaimmdatidentg uplvlstery

t he. use en the user wants to recline and  does t
DIgnE B o R e G Lmd PHCEL S PRSP R er S g for
ifRuaRaIray c@buldtiov @fduh®the bidd o ﬁ'ﬁeﬁ? \?e_aﬁcf, of iﬁeshpfagﬁeﬁhs_,t be

i nvention seek t rovide an, o ce.or t air .

SR Lo B R Ao, Whde pt Bt Dh g o
cHANBEY uAiGeoFcdi Bighpt.0 t he wi shes of the user. In

addi tjon, e iments. of th resent jnvention seek

to pr {Hé‘e%ggﬁf’d%% y adigyi ]‘g lcec?{éﬁsl‘ chaithat iperie e g
a@Bondmdd4figd o @ 13ér vithes thais@anBfio tebiheu®@loes hatthab farban

Mth the pressure the wuser-exerts on the backrest.

YRk i PEUARPRU { he present invention seek to
provide an office chair that has full adaptability
for any particul ar user . Acc to the first

din

aspect of the present”THRAEKYS W?n%here is provided a
g hai fEmbb@i_‘i’f}éhﬂ's oF ﬂﬁ 'pre_@enbﬁ;fiﬁitioﬁ s@g&i prSid@ep@i{j dreek dayask allaﬁ that is

se:.a tilt nechani smi nternedl at e sai sea

@b 3&%560131% Il oL HFELERgT 56rdine e WSia?fé)afﬂF user.
m_aj’u&iti&e &?bocﬁrﬁéﬂﬂs &aﬁeepras@gt isa@hion sgénbto pﬁﬁ(‘d&&ﬁ g E&tatsabfﬁce
tilt mechani sm connected t [ ase such that )
et dabteplings ass*’:g‘jiuﬁmé’% 8?’516 g&‘lgFRPitt 5 ‘iaﬁ‘fe’i tﬂ%‘b?’}ﬂhg‘e pressure the
WseSdxbdtd ahghd Wuckdedtt i Ng at | east one of said seat and
sai d_backrest:. and tilt limter ich i.s noyabl e .
bet WwE¥Heh eF’ﬁ?‘gPe‘%%ﬁP‘f JFseat m\’/ﬂ‘i‘F‘We?ﬁ"tpf e (o pl:y Oéf?f’ﬁ Bf’}aé'bﬂlat
@B thiltadaBasan torROS pdriiqimr aterwhi ch tilting is prevented,
said tilt l1mter havi at | east one net i

_ ma . :
oor t AEFPYIRS (b S asbertl die e By heReprpyifigd o chair
cd)ﬂqm:sing;r a Bage; Alsedt @Lg)_‘pbrt@lﬂ@ s@[ﬁ bss| £tit me&hnion dnt&fﬁfé@iﬁ!é said seat
sjtions, According.to the second aspect o e. .
' a‘gfsé@é)ﬁi& # W@Wﬁti °8P1‘33°’gﬂ & E‘T‘lii °BY é&atva?mé‘r?é?erang said tilt
meEHAPEM Sdaiilem&rBSi8sm Soraeadd 16 U Bast eethMat ol dnddasSaiddeat
chani sm connect ed

act&%l?{%seacnﬁéﬁrql%reé It t feo gai z?las & an%§ %}%&est

ripg, fexy I tipgm difing ey Suct g seaf andsaid FARaSE and g

a SR lighited dHich B Gl adblSherwa la irdt pbdition at which tilting is enabled and a
second position at which tilting is prevented, said tilt limiter having at least one magnetic
portion which facilitates movement of said tilt limiter to at least one of said first and second
positions. _

According to the second aspect of the present invention, there is provided a chair
comprising a base, a seat supported by said base, a tilt mechanism connected to said base, a
backrest connected to at least one of said seat, said base and said tilt mechanism, said tilt
mechanism moveable from a first position to at least one second position, said tilt
mechanism comprising at least one magnetic portion sized and configured to maintain said

tilt mechanism in at least one of said first position and said at least one second position.



mechani sm noveable froma first position to at | east
one second position, said tilt nechanism conprising
at | east one magnetic portion sized and configured to
maintain said tilt mechanismin at |east one of said
first position and said at | east one second position.
3 BRI EF DESCRI PTI ON OF THE DRAW NGS Varlous ot her

obj ects, featuresa ) 1eS ant
invention w || O v eadi ng t he
foll OWHIH]@JS dﬁl%ﬁ(lih_}q‘@tsl, foatuien amtualjvanmgks @fhhdlprédanﬂlﬁk%ntlon will
TR Al &Y Rafmhe o MG o pogmeithahe
(ﬂﬁwmg@wbdiﬁbﬁgwmdwaﬂweﬁbﬁﬁmﬁﬁmh@Gﬁmﬁhe i nventi on.
Fi gur he off.ice ch

chown Tt 3p 5perE ey ¥ s g ApGHEED gk S it ofhe
timentd | ce chalr shown in Flgure 1. 3a Figure 4 is a
front vie the of.fice chair shown i.n_Figure 1.

i gur BN 42 R AR PR R S hown i n
Fi gur &igure 3 Fiagigheside viav of theogtivd @iir Hownhie Fighfeilce chai r
shown in Figure 1. Figure 7 is a bottomview of the
office chair shown in Figure 1. Figure 8 is an

expl oded vi ew of an enbodi nent of the office chair
such as shown in Figure 1. Figure 9 is an isonetric
view of the housing and tilt mechanism wth the
cover renoved, for an office chair such as shown in -
Figure 1. Figure 10 is an expl oded view of an '
enbodi ment of a housing and tilt nechani smas shown
in Figure 9. Figure | 1 is a side view of an

enbodi nent of a |inkage nmechani sm by which the tilt
mechani sm and housing is attached to the seat and
backrest of an office chair such as shown in Figure
I, with the linkages shown in a fully uprlght
p05|t|on of the
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chair. Figure 12 is a side view of the sane |inkages
as shown in Figure 11, except shown in a fully
reclined position for the chair. Figures 13 through
15 are kinematic diagrans for an enbodi nent of a
paral l el arm arrangenment. which connects the tilt
e c FaETe frit pirem vicwned the ¢lfige chairshomap Bumre Lrj gure 16
is an isometric view of a preferred enbodi mnent of a
| uni¥agurs 6 pporear viow oitheeffidechai sagwn Btgras. shown in
Figure 1. Figure 17 is an isonetric view show ng an
opp@Eintre 6 44 giwpafievaot therbice stppshown i Figustnat ed i n
Figure 16. Figure 18 is an isonetric view of an
of f iTggure Nad 4 bettbrhvias of HRwiifitechiairgheen i Figlrewi ng t he
front side of a lunbar support device such as shown
i N FiGHE 83s Abexiidlied hbw of affiefboEmbDt bitheloffise Bl such as
view of an office chair such as shown in Figure 1
AW Bgua T ear side of the chair and | unmbar support
such as shown in Figures 16 and 17. Figure 20 is an

| ax. . , ) eri al
i anEEE gl SRR Y] (e b IS 1 P ER T
backr est . .Fi 21 | ' f
ot e Sl SR8 o 20,
B L e
shown.in Figure 1. Figure 23 is a partial cross

meeRepisE AR IShOVR I HETES- enbodi nent of the seat fabric
and aperipheral rimportion attached thereto. Figure

24 | Eigaregarnis ¢ side view s a8 eubpdment &g inkagtiaeghanipm by sine
23 and further show ng an over nol ded portion.
the tilt mechanism and housing is attached to the seat and backrest of an office chair
" such as shown in Figure 1, with the linkages shown in a fully upright position of the
chair.
figure 12ise side view of the same Iinkages as shown in Figure 11, except
shown in a fully reclined position for the chair.
Figures 13 through 15 are kinematic diagrams for an embodiment of a paraliel
arm arrangement which connects the tilt mechanism o the chair seat and backrast.
Figure 16 is an isometric view of a preferred embodiment of 2 humbar support
for an office chair such as shown in Figurs 1.
Figure 17 is an isomeiric view showing an opposite side of a lumbar support
illustrated in Figure 16 .
Figure 18 is an isomeiric view of an office chair such as shown in Figure 1

showing the front side of a lumbar support devics such as shown in Figures 16 and

17,



Firgure 25 is a cross sectional view show ng the over
mol'ding illustrated in Figure 24 as it m ght be
attached to the frame of either the seat or the
backrest according to an enbodi nent of the
invention. Figure 26 is a cross_sectional viey, as
shovihgure 1 &isp ipemsttc viewcal e offigechais such as gy ig,figure 1
illustrating the manner in which the over nol ding can
showirsgtat retebi of theethehiand idydar synpre sueh asiskowr it Figres e and
frame of the backrest according to the enbodi nent of
1t he invention. DETAI LED DESCRI PTI ON OF CERTAIN
EMBODI MENTS Referring now to the drawings in detail,
wherm@inire b0 karl @il @peinaew slvariag tierstructedeail a niesh inatesial which
el enents, there is shown in Figures 1-8 an enbodi nent
cbetRidd s ihalkhAr 60 8hd back®dch as an office or task
chair, according to the invention. Figures 1-7 show
the Iﬁigﬁ'ﬂe 135 dn Qcﬁﬂd?ie@@ie'wsd? R lefbBaivl BV HaFdibflid 6&t fich @B b an
in viéws in right side, left side, front, rear, top

oﬁggc}?ﬁg&?{%\%% Elel gures 2-7, respectively). As best

seen I'n oded view presented in Figure 8, the

R e S e

by parallel arm arrangenents, and wherein the tilt
Fighrt ol housing 16 is attached to a base 18 via a

vertical support _ colum 20. The,bas 8 preferabl .
conpFigges34s ppatial resp sgFtiopaldyisy P§/a‘b?5?e}?/9§1‘8g‘t 8&&‘8 R ﬁﬁ’m
| egs 22, for exanple five, which are preferably

apd apéribdralviniporiion aieebegAhereio. enabl e easi |y noving the
chair 10 around on a work surface. Alternatively,

f i x efigug J4de s pawtiet cressoarionrgw beshomoh Higbre 33md derthsr
casters. Preferably, the vertical support colum 20
shSwing bl bierasji@sitmblicds, in a manner well known in the
art, and apair of adjustable arnrests 26 are al so

pr ef grgall 5 1siaRedsy defional Revashionesd (he dferamidibgilluskated ine
adj ustabl e arnrest described in applicants United

F\%ﬁé g@ aPREES: 13 RRAdEAd O E-R0E bakitNothe 5 66&sBbdkrest
whi ch 1ssued as United States Patent No. 6,824,218

%%%g{%%@%ﬂg&%émﬁ\m&ﬁﬂgﬂs di scussed nore

Figure 26 is a cross sectional view as shown in Figure 25, except taken at &
section ilfustrating the manner in which the over molding can be attached to either the
frame of the seat or the frame of the backrest according to the embodiment of the

invention.

DETAILED DESCRIPTION OF CERTAIN EMBODIMENTS
Referring now to the drawings in detail, wherein like reference characters refer
1o like elements, there is shown in Figures 1-8 an embodiment of an adjustable chair,

such as an office or task chair, according to the invention. Figures 1-7 show the chair
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Alternatively, the chair 10 need not have arnrests
26. The seat 12 and backrest 14 can each preferably
be made froma resiliently flexible nmesh naterial.
Both the seat 12 and the backrest 14 can be rotatably
attached to the tilt control housing 16 by paralle
1040 an isomeinigeiewr(Figusol) 236 iViews infght pide, ek gide, fxont, Ie7, tgp
backrest 14 can tilt relative to the tilt mechanjsm
endhationt views (Figitrbe?-7, meperivaly)b éis bestseen indle sxpladed wew
detail hereinafter in connection with the draw ng
présergell R Figuhs 8,30 i EsgentmlifF baprisss O samn il & backiest 14
control housing 16 encloses a tilt control nmechani sm
opeRtivehilodkisdiol 416 sistf®] NAKIngUS by efliciant dangineais ard

providing the various adjustnents to the chair 10 to

wﬂé?éﬁ#%% 1ift 1 DoBsifs! 36 RMBiAhel Ps BRI E vk veticaipbiie a
co

ortable sitting position. For exanple, the tilt
t 4,0l [ gfg'?ﬁg%ﬁmﬁg [1SE1 Ml 0edardi | t
m@%%ﬂ&ﬁ%@%%&%ﬁgm ,oatl t%%iﬁ%ﬁrr@nt knac')rE)1I 38,
tit, | 41 t..hei '
erfeptng ogo £4 ohor PR B E ATl S BB P RO RSl pe 4 o

contrql mechani sm conprises . fjirst
SRR AR A R R R A Y
shaped, and which .connected to first 52 and
gligleg Hﬂgﬁmb@PY§58$W%%§HFF@ﬁ° “whi ch rotatably
connect opposite sides of the seat 12 to the tilt
contPrebrablycthe Nesisal syRReboobymn 20 5 ncightiadiugtable, 4o 57800 <
of parallel links conprise the first pair 30 _of the
welienquani in $heaiit, pat apaiedl adjustablerararege Frsalgpprelppably |
referenced in Figures 2 and 3. The seat 12 is
ineRbEEe (e drrivests REeapbe Hikd tod adjisidtde SBires desgiibedsipappiicant's
brackets 61, which can be integrally nolded on an
Ghishetiskenat apptichieserfal HoE100169t06¢, wisiah isk@:d anfiinithd Pmies
described in nore detail hereinafter. To provide a
PRES WS 6 SN AOENERbv@hbe: DG, 2004 abHigl isldistissed Motdieradier.
12, sleeves 53 and conpression bushings 55 can be
Aﬁ‘&{n!aﬁ\?egﬂﬁé'cﬁﬁkg 1 Winkdh S8 W8WSrBTests @6, i gi dly, yet
rotatabl'y, connect the parallel links 52, 54 to the
seat.-bracket 8S.7 d e BLESSlefiRentty
busﬁgﬁﬁg%ﬁﬁE%ggﬁﬁgaggécé%%§¥géggé?gebgﬁgfgﬁtenedﬁ i

figgi %ﬁésgg}a%eh%ckg If%%%ﬁ?%@ AN DI N DI R R & b1 B¥ached

to the tilt control housing 16 by parallel arm arrangements 30, 32 such that the seat 12

and/or backrest 14 can tilt relative to the tilt mechanism and/cr each other, as will be
explained in more detail hereinafter in connection with the drawing figures.

As shown best in Figures ¢ and 10, tilt conirol housing 16 encloses a tilt
conirol mechanism 335, and also includes various knobs and handies for providing the
various adjustments to the chair 10 to permit a user to customize the chair 10 to

provide a comfortable sitting position. For example, the tilt control housing 16 can



ends of the parallel Iinks 52, 54 and the seat
brackets 61, thus permtting the ends of the
parallel links 52, 54 to rotate freely relative to
the seat brackets 61. The tilt control nechani sm 35
includes a torsionally activated tilt spring 58
corgrring dnecanelgsad tithcavel wichanismy 5t atilimte adihstioent kneb 38,8 tilt
and preferably the rear-nost shaft 46, which is
leveetle pmind teet haight adinsithenOlews 4the drive shaft 46. The
second front-nost shaft 48 is referred to as the

" f ohlwasemﬂy wrbRfred 48bodidibhivAthe it ool tbdhafigihl I3¢obBrises
fromthe rearward |ocated drive shaft 46 enabl es a

firdt @6 aibd 368608 X TBlatabIDRAL, W ar¥PlefdiablPhdéxaBonat ifab&d, €

di stance between the connection poi nt of the rear

I
e By oy 2T oS0l 2 pee b ity WD bty
oo b %@?%’Eﬁtﬁe?lﬁﬁ%#%%.%%%ﬁﬂé ot

<A A S
S ST 05 48 e i

cyllndrlcal |nner reS|I|ent sprlng elenent 62. A bore

couralichinks a7 FreRl PTIGKSSS (o ReRii7aP DS Higsealiyomeld

t he. hexagonal shaped drive shaft 46, is prOV|Qed
undervidrofian tner Semear hsfseutHa. Whiwb is desaitiefl anmorsicailg

el ement 62. The hexagonal shaped drive shaft 46 is
hm@meﬁusédnﬂhn@mghaxﬂﬂamﬂgnn&ﬂifﬂxwmhdkhhnkwkmhﬁaaudaof

the drive shaft 46 rotates an inner portion of the
sleeesish mahtonspedsive Wiskinenis @& be Sz sfomgavitiederews@7ttb on

of the resilient spring elenent 62 is fixed, via

rigiit¥, 36t YoREbl, GorrRe: the Gineli@ WhRE 52, SY S £6 Ged Brackat al.i Tk
of the inner portlon creates a torsional force in the

slebRSish i borSibdsitth RhBBESY it tHAUCERYsT/QY bd egh
resistance to the til ng of the seat 12 and backrest

suﬁ%mnﬁ? fi& iéﬂlgge[ﬁ% ?bﬂdﬂl e pafgtﬁ]'nﬁse JeBEr 1Rk the -

VI ews ratethe arm

cafl ﬁ‘f%%%%oﬁﬂ%%&g ?%g Sed BRI of. Mo B8l ol B
g %ﬁ%@% Lfe 2 % BBt e PRt ek, 111 ng
o HheE et gw bSO e o

form_the aforesm
associated with one of the rotatable shafts 46, 48, and preferably the rear-most shaft

46, which is hereinafter referred to as the drive shaft 46. The second, front-most shaft
48 is referred to as the “follower™ shaft 48. Activating the tilt spring 58 from the
rearward located drive shaft 46 enables a relafively small moment arm, which is the
effective distance between the connection point of the rear pair of parallel arms to the
seat 12 and the connection to the drive shaft 46. This relatively small moment arm

enables a smaller, lower rate tilt spring 58 to be utilized, in comparison to tilt springs
7



paral I el arm arrangenents 30, 32, and which rotatably
connect both the seat 12 and the backrest 14 to the
tilt control housing 16. Preferably, the seat 12 is
attached to the tilt control housing 16 by a fust
two pairs 52, 54 of these |inks, which conprise a

in tgnventionahiilt céirobiedhetismae The il REring<S oee He & corHcatens:
front of the chair 10 and second pair of drive |inks

torsidnalyedctiviied bying compxidingla tigtdwerker cyiveiricall snriawrfiOrtbat is
housing 16 and a rearward portion of the chair 10.

dgl uddf tolal dYkisidrical @asRresiiad sping(andl k2| A Hornts
attache on opp05|te sides of the tilt contro

tshapEhSnfétdh\Re. hega,ga]aﬁgmpgdoc&neehaﬁ 16, is
seat 12 tg the t||t sprlng 58, as will be described

ifadPfoue iRl fnbebBbE G So s Th FaauRl

shape I nk 70 connects a lower mddle
ntdon . of dri
ué.na'g s 49 RBEEA B s b sl oy 0LE B tho rtve
connect ed the..rear- cke
sha’? 8 e o B R A F S P SR B SRBE !
al.so attached. The tilt spr 0 tro s .t he rate
pagtion ¢fj the FrpLlieH SPRRgFiement 6 AR v AR 1 A0 Hg 88
of each of the drive links 52 is operatlvelygﬁﬁcured
surfacs Gk rathtiqn of g IPRAT DRTPECHRSS BORITAdOTCR & BB EHiFoLIRERS
of each is pivotally nounted to the seat bracket 61.
elémelit 62 owinikh providics the oisistnee 14 fhe tifmgiof B1e spatdRand gepkost 14
are shown best in Figures 9-10, which show that the
endsReftrrinphbwitd Bighoek [ dwead 15 4haside dewyeteirikustaes Ge e
rotatably connected to the seat brackets 61, and the
pRRIRD Sk Err21peHeith B, S0 fwiAtteconnest tiscdeatd 2tto titeht domtrblOwessing
48 and drive 46 shafts that pass between opposite

6l @ Qhised t) dndGEIY YoRlerdtiingl) bositidspleteativaly. As
1%oth fhes? @?%%é1 48 and éflve 46 gﬁafts are

shSnagenal M@gs SRS e Slnk Bk kbt B andPodcia@hid 4 is

connection to th inks 52, 52 while permtting
£ | r |
a%c%&%hexag%*@tﬁ% %ﬁﬂﬁﬂm Chat S0, PP i0aitsnic
ac |vat|on of th t
ot ﬁ% 5% cf%icﬂg :géwr Ougﬁ&:t%ﬁr%s%t 18 ang

% re'6 provi the center of

e [resi nenbe . -
tﬁr@%ﬂﬁ‘ﬁ&ﬁ&ﬁ"% Bon RO I6 P he Y B 23 pphed o e
-hlljt%ggtlrcﬂ mlasrx]nc? 1 t%/ by a first two pairs 52, 54 of these links, which comprise a first

pair 54 of follower links secured toward the front of the chair 10 and second pair of
drive links 52 operatively connected between the 1ilt control housing 16 and &
rearward portion of the chair 10. Each pair of links is comprised of (paraliel) links
attached on opposite sides of the tilt control housing 16 and seat. The drive links 52
connect the seat 12 to the tilt spring 58, as will be described in more detail hereinafier.
As shown best in Figure &, a single Y-shaped link 70 connects a lower middle portion |

of the backrest 14 to the tilt control housing, and the sides of the backrest 14 are
g8



particul ar order, in the preferred enbodi nent shown,
the drive shaft 46 is nounted towards the rear of
the seat 12 and the follower shaft 48 is | ocated
towards the front of the seat 12. The foll ower shaft
t 48 freely rotates with respect to the housing and

Itﬁtglla 3 (fbe{%e&e 4 &%&@&&&ysﬁm@ Bp&tééﬁigﬁﬁoﬂﬁ]gtwhlch the

es a stop nechani sm The st op necnant sm can

dﬁggﬁﬁ%%ﬁ iilﬁoapa%ﬂeg? that is secured to and rotates
0

] wer shaft 48. The washer 77 can have a
et dBS bt sprne' Y s Ainae BTy %‘ﬁ“'d&ﬁg a&%mﬂe

nech ni.s | not tended to ac [t.contr

e Sh b o iyt B T PREFRY Ya%esmsigo Hy S Reesing
t||t control nmechanism 35, The drive shaft 46 can
1§ véhilerbr sscendamiiof gachdy pipoARY meHPisto the peagbmcked ki | ar
washer 80 with shoulders 81. However, the shoul ders
81 caditienelaigtaile of e plcanteol ipachaniste  areshews bespin Figures
menber 82 which is inserted over the drive shaft 46
Salyl wihichivebd than theesid ¢idwitathe i v §é s drivedinks B2 are
control housing 16 using a spacer 83. This stop
remmbBdoascted ta tHelsbdt bkdchye b1 Sind phadpipoiitcindcthsreb it her
rotation of the drive shaft 46 at a point at which
cotitdotei i@ ¥R folidwdr B8 abd LidivevECdhant &l pies PawedMosite sides of
reached. The drive shaft 46 is secured to, and al so

tRESS ESnrfoD hAHEHE. 1 61 Ip%aft-ﬂatgbsﬁm GhllowOUS ki ke @@gaﬁssmn

operatively engaged with the tilt sprlng mhlc IS

'ndﬁ%%ﬁ‘as I:|us rategg %%g orten ?%“&ﬂa
ﬂ”%'l‘l}egg o ﬁl eoﬁa B R Fﬁ‘l‘ 2 ﬂ“ﬂé&&@eﬁ%&ﬁm
S5t A A Sl S L

tilt control nech sm 35. The tilt s n

RREGPB) ROTT PAPTOVEG thiéh-o%ﬁ?fefé’ the rysiliegt St%ws memher §3

and backrest 14. As the drive links 52 rotate, such

as whlihoagiytiediereenal shafls 46048 e be piRshesip Jae Rowaing Iugy
is rotated thereby, which creates a torsional | oad
mwticuites ordef.tin Sipmirsfgrr&Bemiodiraeny ishepva. iee drovgishitbmt 1ssprunieg
menber 62 to rotate relative to the rigid outer

towhrda drd rear of sherseaicde 260 thashliowern shak 48 wrlechiddoowhmgs the front of
inside of the tilt control housing 16 in a manner to

e ser at.l Yaplotiveatshad g afresin rotars @dh respect to the housing and 1s

attached thereto by a rotating washer and inciudes a siop mechanism. The stop
mechanism can comprises a washer 77 that is secured to and rotates with the foliower
shaft 48. The washer 77 can have a shoulders 78 which engage & ledge 79 provided
on the inside of the tilt conirol housing 16. This stop mechanism is not intended to act
as a tilt control stop, but is provided to facilitate assembly of the tilt conirol
mechanism 35. The drive shaft 46 can also have a similar siop mechanism, using a

similar washer 80 with shouiders 81. However, the shouiders 81 can instead
9



When the force causing rotation of the drive shaft 46
is renoved, as when the user gets up out of the
chair 10, the tilt spring 58 will "unwi nd," returning
the drive links 52, and thus the seat 12 (and
backrest) to the initial upright position as the tilt
co8y ith R Segables! G105 mlephbed 82 Which isdthsestbd beer tisdrblalut 461
igures 8 and 11-12, the back est 14 is connected to
ek DB ol on UFRRAICORRSHouSRe PE nithg Wigdlertdne
m%?%iqbe }I’Héé %éﬂtaﬁ?dcg% connect the seaf 12 t OWBI% he tilt
~eontrol  housi.n , sl Kstfhrth Lehabkap y
Th?&?ﬁ@@?@ﬁmﬁglfggﬁfF?%P on?&%ﬁﬁ%ou5|n%~ ﬁg?a t he
Y; shaped.link. 7 crib QV ' I j
s, 30 Sk o PHICE Dt Rt R REREg pa bl T reed
arrangenent, 32 between the,seat 12/backrest. 14 and
© he ThE Rve BHaE G FSUST 1y 226 Hoq R HERES gl 8RE 65
of the Y 10 shaped link 70 i s pivaotably connected to
- bonsiag baendis gperayRinicngsgod with @E&E‘&P’é{l& (SRS ROSFIOER 3 ped
projection 72 enbedded in the |ower mddle gfrtion of
towinds theckar of the Tt soinirohhousing pérag dliustraiedHn rdeE B shafenile
enbedded or otherwi se set within the end 85 of the Y-
meheperh ki mincky & pobkibler Ehe ey shafl 46 atso hay estep Peghmyathat
opening in which to pivotably receive the T-shaped
enlph@ds @ Géded ProfAied Unethe mewt vihe diltreohieo] honsiegl] ¢ mdactshe one of
end of the Y- shaped link 70 using, for exanple
thE &2bE BEhSitd For A6 Ht(cBEkd! mRRhariB@N BRI The/illt gAiNgI56 controls the
associated with the end of the T-shaped projection 72
ratenfi %ﬁiohéttsﬁtﬁ?c RNDlehi"® A phél@esl 14 S B RRUHE QS 5243tate]
the T-s aped opening in thereceiver 74. in this

sus'lﬁ?{'%gen e{ ntgi‘tgfo{]%?et se&tf"th%%@.j: Y% 46 is rotated thereby, which

I'Ccle T€§re|auve to'the end 85 of the Y-shaped
e e e e
B e b e e e R e
TG ACIR R T T RN T EE
o s o SR AR S e

gets up out of the chair 10, the tilt spring 58 will “unwind,” returming the drive links

52, and thus the seat 12 (and backrest) to the initial upright position as the tilt spring
| 58 returns to the initial state.

As showr in Figures 8 and 11-12, the backvest 14 is connected to the seat 12
via & common connection point with the drive links 52 which connect the seat 12 to
" the tilt control housing 16. The backrest 14 s also rotatably commected to the tilt

contro!l housing 16 via the Y-shaped link 70 described above, which along with the
drive links 52 forms the second paraliel arm arrangement 32 between the seat

12/backrest 14 and the tilt control housing 16. The single prong end 85 of the Y-
10



The parall el arm arrangenents 30, 32 which connect
~the seat 12 and the backrest 14 to the tilt control
housing 16 thus pernmit rotation, e.g., titling, of
the sea: 12 and the bacst 14 relative to both the

tilt mechan; sm 35 and to each other. In this
manner, the degree of titling of the seat 12 can be
shised kel 76 i hotably degres ioohe bicktesthgpeb bs, farhsepleksiage T-
14. Preferably, when the parallel arm arrangenents
sh3fbd pRRecabe7] dniiddesdiiti e lowepriidiit pos ¢f ferbackssis A adirki n
. Figure, 11, the seat 12 and/or backrest 14 are both
_ 115d JeBhbd: V4 Babstdsdis ofiRswine gewihin tisd 4nd 20 ofifre Yt he
- seat 12 and backrest 14 nove back and downwards,
SIREEQRE 70 0T heSeddheer Wet@tiaveaf Takappé ti2aing if rhih OSVEtaon
at which the seat 12 and backrest 14 are generally
reb@Veths T-@iapkd blbpdid 720 kb sechinaioan Asscited tsethe beianfthe Y-
back, . placing nore wei ght agai nst the bacl sest 14,
; Dtk fatStersl 7, Wid resifidat inhmbers I8 cdnibet t o
Sh%‘l%?&ﬁ]??%sﬁgf%g po'si-ét'<i on, corresponding to the
2R0%4dd B the &ﬂ&s;tfrfﬁetmlz’g@ Prbigetog T2 % faciEhe: pivathgpethe [Tk nk
70 hel ps support the backrest 14 and al so assists the
SRACKEEHer Tl TERSLE HRnind 18ine 0Rkivel 146 @h it ame\tith
respect to the seat 1Z. Referring to Figures 13-15,
b arcg&ﬁ%t sh s P Rtaiitdo e SEFBRE gl tnbkemtes 2
an ackr

] ‘est 14 are shown using kinematic diagrans in
_g%pégﬁq 0N With the tilt control housi-ng 16. The
hc._ alr lee)tgi s shown-in a fully upright p_p_si tion in
Fi QURE 13008 aubiUchabel S 718G ePRShALORN T) Ergattny 14,
and Wt ot’h positions shown togéether in Figure 15.
eV RIROL G Rk fossh bl Por@hn §A18e HDUARL] RAshestl EaE 10
a preagent y. p?%f erredﬁgoggb%d'i ment of the parallel arm
arr angenen 32~ hayl R0uLhe 10k FBRSHQRRG afBlhpnosite
Pé"ﬁlél"g%f&%? %gg%e%éi%ﬁla%&gur B8’ 13-15, in which tilting
of the s oA RELR R KL nhing 96 GHESad Rind s88RE B d:
S}Pé'ﬁh%rr“,s:%s 8%%8%%%&@%& ein. inthe upri ght'?,s at rest

%Lt irg%ﬁ y%. -Lﬂo&%gfdggg%mgﬁ; cdesghai r 10 may be |evel.

wever, the seat 12 is actually tilted - |

sonewhat f r : o QX .3
U0BS o0 MBI ror LORnSBITP FricbonnBR REQKTRLAL e

degr ee , us, wnen view ng the chair
10w : . . 1.2, .
AP T G R B RS a Mgty

12 and the backrest 14 Teiative to both fhe tilt mechanism 35 and to ach other. In this -

manner, the deores of titling of the _éeat 12 can be varied from fhe deg;ee. of tilting of
the backrest 14. Prefersbly, when fhe paraiisl arm arangements 30, 32 are m the Tull
npright positior, as shown i Figure 11, the seat 12 and/or backrest 14 are both canted
shightly forwards. As a person sits down, the seat 12 and backrest 14 move back and
downwards, according o the wetght of the person, to 2 position at which the seat 12
and backrest 14 are generally level, or tilted slightly back. As the user leans back,

-placing mors weight against the backrest 14, the seat 12 and backest 14 will furfher
11



be counter-intuitive, it has been determ ned that
with the |ink design of the present invention, as
soon as soneone sits in the chair, the chair 10
assunmes a level or slightly rearward tilt according
to the weight of the person seated. As descri bed

ﬁlﬁﬂ% . Oaﬁ?n’l tﬁe c al r 8 ttte par al Iigl' arfng'
3 [1]
rf%g%ﬁ%?mlﬁ%’sts%éer? %; iﬁﬁhﬁl%odem recf S0 asul?rg0
roflggéf peprimoted pames wiB grope A BN té?ffeéi’miﬁ' whi ch the

backrest, 14 ushes t he of S
in driaHesle Wﬁbt%?gétwg@ﬁhﬂ% 96 it 0T b2
52 and the follower |jnks 54 are operatlvely
and daeksett & aresbewi Bing HEcmplq SRS §) coRBRrtiPR F PRl
the seat 12 rather than to the backrest 14, as is 12
coptvel towsiug A6.i Treathaizd@ds ghowntine filbeymright Resitionan Bigarer13;
according tothe invention is nore directly keyed to
fuli eeclinédgisitioh acEigmen 4 el witiaboth Posititratshien taghiben ip(Figure
of the chair 10 is controlled nore by the wei ght of
13, Bewshpmennild kaase btht eefvnceswipp ki eprelently ivesferser
agai nst the backrest 14 of the chair 10. Thus, as a
eﬁ%&iweﬁeﬁeﬁa R a@hierRAS 30, BN havidOie inieeiohy) iahd
posi tion, e backrest 14 does not press

mf% r%:%é @Bm& s 159 5DRGKNI & tiih 6F 18 §dat 1 DM bdchRNIR

rest mai ntains full cont act with user's
EE “dwel " in the recline
gﬁﬁhﬁadg ; TB *%?ﬁgt It tends to maintain its
positi.on fo ort
r et u‘\nrt‘g %ﬁ os| %Eﬁ%cg%ftegen ?’%gi;evte}h
feeling of beln eected t he chai.r The
PRkl o e T 1218 é%ﬂlﬂir R sPm R oy, 7 AR, a
"backrest_driven © Ad aII sone d .
SpORREIRH 3 SR eV S e i Ve TiRE S Pty GG g0 one
a result of the initial dovvnvvar d nmovenment of the seat
seppeddhersed tsseatia srpsralint sy shighty Tonead. WHBAUHEEaPRHE *
sits down in the chair 10. This potential energy is
be ebwds dokuitivs, it bes betn feterypnadihatagith thoiink d9siengide present
actual ly assists the user when he or she makes an
iBfefiiiort, a won gesommpnesits infthe ¢heircfraichain ) asgonesejgen or slightiy
the chair 10 is nore confortable to both sit
rearward tilt according to the weight of the person seated. As described previously, as
the user leans against the backrest 14 to further tilt the chair 10, the parallel arm
arrangements 30, 32 are designed to slightly “open up” as the chair 10 tilts back. This
is desired so as to prevent the seat 12 and backrest 14 from “closing together,” i.c., a
“olam shell” effect, in which the backrest 14 pushes on the back of the user, resulting
in an uncomfortable sensation.

Since the drive links 52 and the follower liinks 54 are operatively connected

between the filt contro] housing 16 and the seat 12 rather than to the backrest 14, asis
12



in and to arise from In conventional chairs, in
whi ch pushi ng back agai nst the backrest activates
the tilt spring, (i.e. backrest driven) the only
"assi stance” when arising fromthe chair is in the
formof the backrest pushing agai nst the person's

5 e s il e W mor
b%%seéw"té%“' R 8T Tl e B 08

unwel cone condition. The par arm arrangene
comtyollesomeses b ey WA GhitoH Ebosstt anﬁ ﬁ'a theferee grph B%ZJY e

tilt control housing 16 can be designed such that
against the barkeesti 14oftthe ¢hairah(l. Ghup@e wasH TOYss o aoruppeht ppsition
seat 12 and the tilt of the backrest 14. As the chair
1@ aivechnirigtresition, tthebadkeest Modaes opt mo¢ss sigpificantty dtherbackot
downward relative to the front portion of the seat 13
tht Dser paven tHoagistha badi@ed a4 knatrithits filaoktattvathewet hbacki cbis
the tilt of the seat 12 is a function of the user's
Wit is at"Bfell’ ihithd SoecdT tiseeiat-Osuaniattoieads to maintain its
controlled. Al so, because the weight of the user is
6PHSRS pbhsd §88he dtht Bsdrirétiuns tdVBY Wright pbsfioaVinhy

aSSISt inthe tilting of the chair 1 such that the

p{éﬁ Sfeéiﬁt: ?ﬂé’ﬁ}lgh% Enﬁe %y&smarﬁtﬂe@éz? f185 Sl i

rest a 10 in order to recline

,|c n&nqrcﬁ, %h%rthyeoa QLes Erg,,tenm on adj ustment knob 38

provi in order to Increase or decrease the
|n|t| S|on the tilt ring. 5 < madiy

he B Betet e brgpyif Bl Gﬁ"d&f‘g‘é IPGRsg o
it harder or eaS|er dependi the
Al iyl dOURVES DA G B SR Rt i Paht aﬂﬁ

the user rotates the tensioning. knob 38 to ei t her
upgr aYhen Beonihe gikcdarasia thaehatrelys 13 Roenfiplenerey s Tiapglgas the
58. As can be seen best in Figure 10, the aforesaid
tittopanm wvindssiand iepgalknessiss t8e vser Wit Shemelkesgn effort to
t ensi oni ng devi ce connected to the tilt spring 58. As
gsthigvewt bfithe beair ¥(. dlomesquentiie theeieirdRilymgoterromi@abiesto doth sit
| ocated below the tilt control housing 16 for
1€ Qithie Atienko B hlainvemivnpildhalrs, dm whive pesfinghack hgains ére.
The tensioning control device is connected to the end
pafkrast hiifvers B HiapHRg (i.c. backrsst driven) the only "assistance™ when

-

arising from the chair is in the form of the backrest pushing against the person's bacle,
which is of no aid at all in standing to an wpright position out of the chair. Rather, the
backrest pushing against a user's back, either while seaied or when arising, is an
uncomfortable and mmwelcome condition.

The paraliel arm arrangements 30, 32 connecting the seat 12 and backsest 14
fo the tilt control housing 16 can be designed such that thereis a 1.2 to 1 ratic
between the tilt of the seat 12 and the tilt of the backrest 14. As the chair 10 is tilted,

the rear poriion of the seat 12 moves downward relative to the front portion of the seat
13



whi ch extends fromthe tensioning knob 38 and is
captured within the tilt control housing 16. The end
of the threaded rod 90 cooperates with a nut 92, and
washers 94, which operatively engage the threaded
rod 90 mﬁth the outer rigid outer surface 60 of the

t 5
e, c%ﬁlptﬁb%& B0 Sl i P R 1o i
reaﬂed . 9 he n
it?ﬁls?rl %dtg? ﬁp %ﬂﬁm Eﬁgeg%“ 11250‘;%%#1 n%“s gf a‘?"lmse the
th the rigid outer surf f the tilt
W%@t obthe By 45 BHHHRETGF 93'315?% T Bﬁéﬁ?ﬁ a*&eg%ﬂg o ﬁ’dn
_of the tensioning knob for exanpl e cl ockw
titeng afdae ehaw 1A quch @ewéﬁdps%wteamp&x%ewﬁ% ores o
the nut 92 draws the cantilever arm 98 downwar ds
thebagimpsivlidtaf the chatrd Q4o prenioiregjivevenfriablyspring 58 and
t hereby increasing the tension in the spring 58,
mak iThg aforeshigneesiont adjstmenh lonotl 38 is prayidsd dn oider o jifiqrease or
spring 58, and thus also nmaking tilting of the seat
detrdaganih IaRGKfeASbn i thertidr spridg 58 i icy latjpstabeiprsloadven the tilt
Rot ating the tensioning knob 38 in the opposite

spfths 6Lt InQRderREfAks & hbdder drichdies(aepending Gpbiothe efsihnof the
the initial position, or even beyond the initial

uséxg%a NBer th BBEDYeal UM RGNS 41 BB SED PotatedHHS tHRIChAG inbb

sier to tilt the seat 12 and backrest 14

b knob 38, the

Sgtb}gl &Esprl ng gg can ek%%g%gﬁgfﬁgﬁo@gdj ust the
degr nd/ ory as t .
bac e@{}% 12 Fi rgu\?él(} lﬂ!{e Aggxg?a?slfl %"%%%%%%%}"ﬂlﬁg% 381s

backr est . Slnce e t||t SR 8 |s S onnegt ed
cqngeciestip o 1esipipg 4?31 o crieeefis B0 Selife & R e

d links. 52, th t nd. t he_back
A s ceTRIonia KOG ABET BRPIE PG BRI Sop3 HRPRE  F

either nore or |ess depending on the user s wei ght
CW@%@@WW@W@W@Wﬁh?th It is "seat

driven." , Further in regard to the t ensi oni n

adj uStatersiqningerntnbddvine inenraastediorie s edirgeief rohPo
utilizing a parallel armlinkage to rotatably connect
whith csteads fidin the tedstoningirob 68 asprs qapturadhwibic teall cogtrol
utilization of a lower rate of tilt spring 58, also
heRRRNGE The bh@of the tirbosd rg 9f cobheratewsh aminiy, and washers 94,
adj ust mrent knob 38. Specifically, because the tilt

which operatively engage the threaded rod 90 with the outer rigid outer surface 60 of
the ilt spring 58. A retaining pin 96 can insure the mut 52 is never completely
removed from the end of the threaded rod 90. In the embodiment shown, a caniilever
arm 98, which can be formed integrally with the rigid outer surface 60 of the tilt
spring 58, extends outwardly from the surface 60. Rotation of the tensioning knob 38,
for example clockwise, causes the nut 92 to be drawn toward the knob 38, and the nut
82 draws the cantilever arm 98 downwards along with it, thus rotating the filt spring

58 and thereby increasing the tension in the spring 58, making it harder to further
14



spring 58 can have |ower spring rate, the adjustnent
of the tensioning knob 38 is nuch easier, as

conpared to conventional tilt adjustnent nechani sns
wherein a heavier rate tilt spring is required, for
the sinple reason that it is easier to increase the

tenS|on on a lighter rate spring than on a_heayvie
cormpTEs: Sl S P B 5 AGPREEE BIVRE R 0o Fon A RLPacKspich4
tilt spring is typically required is that
moondifivuitosd]siawdrt Ragtingii censioningdamob Adin th oppepits figpetien
t he backrest, not the seat, which results in a
phmntigdiie mbmizg Sartoetgtn éo tho initisl Hoaitige ror @vet bepons! theinigadn
t he connection to the backrest and the connection to
séthif, thdrdbygpduciig thewensibn, ifisisaoakneit easita kd it hosed: il D amdl
just under the.seat of the chair). The significantly
bhARGET 4. rmmmgg Byl dBiGaRYBRitmbalng &BRBE,She tilt spring 58 can
neceSS|tates a |gher rate of tilt spring, because

g den® 0¥ &89 o} Biting oﬁthfelé%tlkﬁﬁﬁ'ﬁgchest
oa appl | ed at hé end of t hemonent arm and t

M ﬁlgllgm%fng glg?ﬂmmg%k(@gr é%%ﬁ&gbﬁﬂé her rggfnmSglmm0

I d £
S R G R P81 By g 2 e
T R %@%sge%@%é%asigs?ﬂ@gmw

armextendlngfromth tiJt spr . "

Ipss Eremding op tReRRsTS Heigh ‘F%e(fi‘ul E}“ﬁi’ﬁets fl}tFSt seat
control housing. Therefore, as can be understood, a
&ivgml fi cant advantage derives fromactivating the

tilt spring by the-seat of the chair instead of the
back Festhsr it grebip tertahiiomag sdiehensHbe smeligyomesent 2imm
and thus a lowerrate tilt spring. Asa conveni ence
otddteort stilizing heartlld] tarh Gukagego nusthizly eonresiitingpat Y0io the
or other indicators, that cooperate with a-marker on
foftfonlsBAsd, %Mﬂﬁﬁbﬂt&&aﬁm biwiosat mte aififspriense, aiso enhances
settings corresponding to difierentweights of users.
hB BurldB6inE M bl EBsibiBe aljRiiaitht I6RbBEN Spafaly bEbiusathe tilt
his or her weightto quickly and easily rotate The

%n{n& 58 LENSHR bR 281k QI8 AP BY 10 feh@b@nS B 3%s

rnatlvely, the Uuser can set the tension to a

Lialr
ta%d%ciarﬁ,g{, %Vgaﬁggéfga @fogggerﬁ%oﬁéi Q1S st f8GabRis WRERn o

heavier rate tilt spring is required, for the simpie reason that it is easier to increase the

tension on 2 lighter rate spring than on a heavier rate spring,

Generally, the reason that a heavier rate tilt spring is typically required is that
conventional tilting chairs attach the tilt spring to the backrest, not the seat, which
results in a longer moment arm, dus to the larger distance between the connection fo -
the backrest and the conpector to the filf spring (which 1s coﬁvenfienaﬁy positioned
just under the seat of the chair). The significantly longer moment arm in conventional

chairs necessitates a bigher rate of tilt spring, becanse the force exerted on the spring
15



wei ght, to have the seat 12 recline nore slowy,
according to the user's preference. For exanple, a
"person wei gding 175 pounds can set the knob 38 io the
175 pound setting; or can set it -to a higher or
I ower weight to make the tilting harder or easier,
respectively. Mreover; the full tilt of the seat 12
isgAwnciien pf the loetenpbebi iersgr phihe memeRsaR endiie bpethpioe| | ¢
| ever 41. Al'so operatively connected to the drive
mgghitarm6Consequenily, theltagioping piiosipmert fonanthetilicesm raialilt | v,
the tilt lever 41 can limt, or, set, the degree of
stirin trequiesdotredpondinsiy brafier fope tootate thownsioiitgloied i Arpioad
recline. The tilt lever 41 is pulled outwardly to.
-UEsmmaséhth@wtdmmmﬁmm@mﬁﬁvmﬁéfﬂwﬁﬁmﬁﬂﬁﬂﬂﬁmﬁﬁﬂmmﬁﬂﬁﬁm
Figure 10, the tilt lever 41 is-provided on, for
meﬂdhpkancbhmgﬂmﬁﬁwﬁiaunﬁkmﬁhgﬂMﬂﬁﬁﬁmﬂﬁﬁﬁlEhﬁﬂ@hﬁg
.16, as illustrated, and includes rod end 42 which is
lnpqrtcamtBebend tivian raghigs ¢ latger o mmtol heeging | Fprdferean gan be
cooperates with a tilt | ocking assenbly therein. The
utdekstook pcdirtifreasaientidsy dbdds fonpeivwtiies twillthrrngindgreteric
menber 100 (and a detent/stop 108) which facilitates
ofihy elmiribstal of the bhdkkdst, feweby ediblify ommeh shetieasengpaintandn -
(where the tilt lever-41 is pulled outwardly fromthe
fitcks b towpuRd fitgspdieE, at which tilting is permitted, to
a |l ocked position (where the tilt |lever4l pushed
i NWakglh Yorvadienct e e dstr, fhbtili$bingnshtyy s widkidys 86, lot bihey
is blocked. Pushing the tilt lever 41 inwardly
RRdakora HRScoobitte trfithta dhediedt| Ngn G Semibhivs Hivh 3wbindivate -
conprises a t||t limternmenber. 105 that bl ocks

- ERhet kil bo @Q&ﬂ@&mﬁﬁ@@ﬂﬁioﬁt@&k oviey usshad tisedBe

when actlvate by the tilt l'ever 41, The tilt hunter

bofinteheliib B 10 Selshon quickiniznd &daRy fokdnd the tils
control housi ng. 186, operatively adjacent the

1BRGABE kG TR Mo sbRRrRAL sl Blee leA@Bvel D heivifietn $0Ge . and
outer 107 bushings. The detent 108 cooperates wth

nal P1esa vk IBGH BiveErd B TD CiciikORoRSicRBS 6 tb BRikher
bel ow. The mmgnetic nember 100 is -positioned at or

PEET:, 18 nf¥ethAeatPONEiHaDmoRTsidwWlS, eafdienth thuefs rbRrohbd t
Iever 41. The detent 108 has spaced apart, opposing

1 S8m ek bSsdii9eichl O But e Rg Belhéo TeE@ies 1 75 QBumlas
aporaon 112 thereof which is
setting, or cen set it to a higher or lowser weight to make the tilting harder or eagier,

respectively. Morsover; the full 1ikt of the seat 12 can b lmited according to the
pesition of the tilt lever 41.

Also operatively connected to the drive shafr 46 is 2 tilt lever 41, When pulled

outwardly, the it iever 41 can limit, or set, the degree of Hit to which the chair 10
seat 12 and back will reciine. The Hlt lever 41 is pulied outwaz;dly 1o teleass the

Limiting dsvics.



operatively positioned between the opposing side
wwal | s. 109, 110. The side walls 109, 110 are nade
fromanmaterial which is magnetically attractive, such
that themaghetic nenber 100 will be drawn into
contact to either of the side walls 109, 110 if the
magneti ¢ nmenber 100 cones into close-proximty

t her esobestiad i gt 11 0, then fevé14 liiSprod e Rgl for iz, Yne
to |l ock the hexagonal follower shaft 48, themagnetic
ne s o 1 A1t bsnirol WivBing 11 6,5 TiPsoNbilizhd/inki0ddd Rod EHISN Wi
side wall 110 of the detent 108, which attracts the
REgHE! WitniRERR borkQPheHsiigl 8Gmd tooptHaes WL 6 lockink RssbhiBly
side wall 109. At this position, the tilt lever 41 :
ierd i VI tift tWcki¥o bRerhBIg 100 6dcHilraRR Siith l Mben G MileF BRE (@i

- of the magnetic nmenber 100 to the decent 108 not
@itdny/stols EORS while feicilitdtes| rmavemendtlof theltiltyesiendafroin uoelddge position
ensure full inward novenent, but al so creates an '
- PR DIe sk ROL-QAtd B ed bmGrandi Pirorh &.ﬁﬁmmﬂwg&g & BBrich g 15

magneti c menber 100 ‘makes ‘contact wi th t si de wall

%@&mﬁmﬁ jockddifoition BPkASHe 1R 1AL Ibglu)ﬁheﬁ%ﬁr%ly‘iﬁkﬁ %:}#‘;tﬁtr '
I

hat the tilt "l ever 41 has been noved to

PR Snlch Qime %M&fcﬁ.eﬁmiﬂ%ﬁgv& E?%&é&%&l}i é%?(ﬁl%s

41 outwardly reslilts int magnetic me

G L R G Rt e
e R e R i B i i
0 R il 1B PASE 2 BRI e TR BB 1 1
B RES b e Hhel O Cha bl . RN ol e
SP4ERaEE PRbRGEToEoditl b b Mol P o
BB b 3P PgEs et L0 S BouGnedl OE st PR
ot o0 7 ST LIS P e no oy G PGPS AP On PO GRB AP
s T Ao RSt LA PR ALY PeRERBeR 8

SR PP 205 h RS BT R B (oo 1 cre PRIy o

din.a cooperatjing .. . . : g .
hﬁ are' A& From & Poarerial Wiich is magnetically attractive, such that the magneric

Tember 100 will bt;, drawn into contact to-eiﬁ:ér of the side wails 109,110 i -thé
' magnctlc member 100 comes into closeproximity thereto. When the tilt lever 41 is
pushed mmﬂy to lock the hexagonal follower shaft 48, the magnetic member 100 is
nfo close proximify to an mner most side wall 110 of the detent 108, which attracts
the magnetic member 100 drawing if into comiact with the side wall 100, At fis
. position, fhe tilt lever 41 1s moved Tully 1:0 the locked position. The ativachon of the

| magneiic member 100 to the detent 108 not only draws the tilt lever 41 fully nward to
17



rel ati onship to each other on opposite sides of the
backrest 14 fabric 28 by the nagnets. Preferably,
si x magnets 206a-206f are included on the face of the
rear lunbar franme 204 which are matched to six
“magnet s 208a-208f on the rear side of the front
| unbar pad 202 which mates with the faze of, the
engupmivHinward meovemant, by alsRiceateian Aadibleindicatipn - apFiE: of
- the backrest 14 is "captured" between the front pad
‘whe0 the ToamietiememberlP n2lias wntachwith thetside veallpldBr This¢glick”
- Since-there is no permanent connection between the

| seivesTbandiBlyRmaity the Qer dind fHelidt Iov 4 des beed mavieé fillytb e

support 200 is vertically (and horizontally)
lodked podind. chvandysitheing i tit leyertd @uamdrilyecssits frathe of
t he backrest 14. Consequently, the | unbar support 200
4 eﬁﬁ&%&qlob)éoﬂnﬁfghﬁﬂotcﬁlsy?&ﬁu@dy' it topabiite sHeealdilngs e
In@%e desires of the user, Tromlunbar to pelvic

M brich s e‘gr%éi i URSHbABY0 26 Shdtyet FRY Tncdid
&%%fﬁgfaFﬁéhFu aﬁﬁgﬁpp rt 200 by noving the fronte

<R L R B e
oS it Pl Cant e aftnst AR el p
gt e Ry Rt s o Aot i PR Bt el

| umbar pad 202 which contacts. the user, is
fully aroeedislthe Frisgacdrosiion sy Cigh HEDEREBT® ™ot eri al , such
as a thernoplastic elastomer (TPE), gel or rubber
t hathn iosiertrpropikie &xiadded comfort nstne pass+the ackrests 1 4oprefeably
back agai nst the backrest 14 and the |unbar support
in2A8es :Batnbart suppdramembe:. Reffrdopiodfigehel $iHansado Coi ]
aback side thereof can be injection nolded. Ina -
tupivef @bt 260nhedichini ( adcbdirso khesindntioa s iHiudwagidesomprising
duronmeter than the facing surface, but is still able
a tond th@¥ar Jab 20D cBRAERE, thelsodyRe thesser, sid Srebniutober frame
chair 10 and rests his or her back against the
2 dﬁgﬂﬁgﬁéﬁc%béﬁ, efel, @3RHrR| 10 B Hthbdt pahle THES bt pad
abric 28 in order to nore confortably support the

2458 dgg%w 54 8aBinit hea hFGaLhIP&EIa202 cWefdline

¢ acRrest 14 ‘can have integral Iy nof ded
manet oLl 08, ePAI B3RS sides of the backrest 14 fabric 28 by the

magnets. Preferably, six magnets 2062-206f are mcluded on the face of the rear
lumbar frame 204 which are matched to six magnets 2082-208f on the rear side of the
front lumbar pad 202 which mates with the face of the hwmbar frame 204. In this
manner, the mesh fabric of the backrest 14 is "captured" between the front pad 202
and rear frame 204 of the lumbar support 200. Since there is no permanent
comnection between the lumbar support 200 and the backrest 14, the lumbar support
200 is vertically {and horizontally) adjustable along substantially the entire surface of

the backrest 14. Consequently, the lumbar support 200 is essentially infinitely
18



As- descri bed above, a nesh material 28 is preferably

utilized for the seat 12 and backrest 14 material. -

However, it should be understood that the backrest 14
mat eri al coul.d be formed fromany type of

appropriate, relatively thin material which would

Eer @ t the. coog}eer Et.i ngf{% net W&%&%B %Hqg

to be mmintained_in a coqQperat rel ati
desieth, tgemay oAy PateT PAISLES R %555 ﬁrrmﬁa%e
is adjusted. Preferably the seat .12 and backr est
framtpad 80D andstbel reaf frame: 2 Wopesanse af the magnehe éﬂm
fabric 28 attached thereto. Referring to Figure 20,
thetebetwesd fabric 28 preferably conprises a plurality
of different types of materials, such as
mul t Af slosrEIRtmdtS dytail in Bigete ABthe n?domriembarfpald@ﬂ% carHgt
provi de an open weave pattern for the seat 12 and
nRasikEaRl of fhiechibh Snolded plisiy iatlé isestighiteciresd o pwmdplly maich a
seatlng arrangenent for the user, such that air is

u% fopdofl |AB4a8in @ BHoc i R fiRhRéM: Fk3 OBt HikBarpae 0T
ody Eac of the “seat 12 and backrest 14 conprise

Cf%ﬁgc’gs %ﬁr Psﬁﬁ‘éi%fa@?rﬂa&‘egf B8 Yorh fiH@6Tk nt#ferial, such as a
eér ‘conve

I'ng or ot I onal plastic nolding

teChqﬁﬁf%i ﬁ@ﬁﬁ ?QE??Qﬁﬁeﬁﬁg%en |hcorpofgfgghéﬁg@
K54 PR PR 1 TRRR Y SRR nuBiket R AP focing
”“”"f"arrf‘%%ﬁ%fsw&/ e a&sﬂ”ﬁt it RIS BT ot e
weave paégd%gg ﬁlplbg}l;ld\gehg%g IS defr ned ﬁ S%ne V\hemefac

arranged in pairs with one tw sted around the othrle_mg

e tsvatib mbisite Riex.ofn thisimianngy. srdhnses fitin e iy 10 gakTsag fus or

each pick in place. In the figure, the multifil anent

yeRbackginktthy it sipbyrt 200, éifiesds eibhg with fre mesh fabric 28 m

nonofilament material 255 conprises a pair of

draaab ottt foRtbisia stimog dirarsat. | hatmok sidf pf e fiootiag @AE afhich
"over hnder" pattern which tw st between the

Somhdcisfehd BERR B4 £ BEe infebally hedidddaniafet Iuldingpaitions

significantly "stretchable" to a sufficiently taut

condi A# e b3S ovd, @ nRERMhEe P T s hrefadpp Qtitizdddor thbesat 12
body o e user.

and backrest 14 material. However, it should be understood that the backrest 14

material could be formed from any type of appropriate, relatively thin material wh_ich
would permit the cooperating magnetic members of the front pad 202 and rear frame
204 of the tumbar support 200 to be maintained in a cooperafing relationship on each
side of the material as the humbar support 200 is adjusted.

Preferably the seat 12 and backrest 14 are comprised of 2 frame baving an
ciastic mesh fabric 28 attached thereto. Referring to Figure 20, the mesh fabric 28

preferably comprises a piurality of different types of materials, such as mulfifilament
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A presently preferred enbodi nent of the construction
of the seat 12 and backrest 14 are illustrated in
Figures 8 and 21-26. As shown in Figure 8, the seat
12 generally conprises an inner frame 310 over which

Is attached an outer frame 308 wusing fasteners 314
to secure_the t

together. As shown in Fi e 2 ,
VTR e meRplamens fPers foet peo OPELHRYE Bt g Ff’&h?gmd
305 encapsulating a rimportion 300 to which_the
bariszst Habitiiccaproiads Hwerr HMIBEIRR Sealing ARBRADIH R SEs
8 and 22, the backrest 14 is simlarly forned of an
sushithat afrisie t808owaic sbexd thei chatr 48 et Bieasg s hody, cpach gf the
inner frame 311, wherein the outer frame 309 is
stat kEwidSieckestmddonforiasna 20ldod Eamkdiraigradicioamedipsinjeatiomg
a rimportion 301 to which the nesh fabric 28 has
RR8A: &t diRe Reshenfitiel phstic Meldignadnigutd, endesodbadtersmitef in
assenbly will be described in detail hereinafter,

Rl adidil, dthlPhiterhy AeeR Sihaedad Biah iddotponack rasshoda, the mesh
construction and manner of assenbly is essentially

f%;%%% Lgalact gn bhks w&at P&t@mﬁ BB HFAE @D yarASntsyeRen witle

ackrest 14 construction is not otherw se descri bed

oo R PR Bl RS RS R B e Yo

. th t 12 to. th i1 | '
CPREBOALIn? PR Tost o Pt gERR e Pl Ao |
R B0 (e GRS PR 4 BOH i O R P e

outer frame 308 is placed over the innper _fra 0,
e etk ing Y SEREVD IOgHPE RGP SR P oE R ¢
the mesh fabric 28 is engaged by an upper edge 312
figurd, e rdtiBlaneniiaen 330is VA Celeorimeg Wi eAhpmgpygilfgent
positioned down over the inner frame 310, the
neefiaef & comdriseh e pae shmbediilérperp Strimsis gemeraly welswamar d
over the upper edge of the inner frame 310, causing
HidreowESbvirabtit pafert ovhidiewimbetverrsiho medtifilement dewids edhe
degree necessary to provide support for a user

fiblid 2@t Madd B getiafitiyl Greibhebi¢"noesufficRnty Sb0cdngiioh enas
secured in position to the outer frane 308 by a

Rl h6Akd § ¥rmP buppBs F618E SodySifeit @er. MeChani cal screws or
the |1 ke, which, for exanple,

A presently preferred embodiment of the construction of the seat 12 and

backrest 14 are iliustrated in Figures 8 and 21-26. As shown in Figure §, the seat 12
generally comprises an inner frame 310 over which is atfached an cuter frame 308
using fasteners 314 to secure the two together. As shown in Figure 21, the outer
frame 308 is comprised of an overmolding 305 encapsulating a rim portion 300 to
which the mesh fabric 28 has been attached. As shown in Figures 8 and 22, the
backrest 14 is similarly formed of an outer frame 309 secured via fasteners 314 over

an inner frame 311, wherein the outer frame 309 is likewise formed of an

20



pass through pilot holes intermttently nol ded about
the inner frame 310 and tbreadingly engage screw
holes in the outer frane 308, as shown best in Figure
26. This locks the inner franme 310 and outer frane
308 together, maintaining the nesh fabric 28 in a
taut_condition. It wll be understood by thqse.
ovgempiding 306 endupsnting avm petieR S0 foThigh thegners gﬁ@wr?éﬁ% e
used to |l ock the inner 310 and outer 308 franes
bemmgseded.. For exanpl e, el ectro-bondi ng and/ or
chem cal bondi ng techni ques, well known in the art,
may bEhdiesd 2 dofstryetiof end mehmentiatsamiy wilbbe festriediim feiail
310 and outer 308 franes have planar nmating surfaces
héreinaf@Cindiit iatd Pguidetsisudrine ¢id baniaedt 14 henduotiqu adesanm@lof
Referring to Figures 21-26, the stages of

26:ORBH 6k a1 P {achiital BiHRE beaf [ REMEIEEDn. AZQACH) thetbackrest 14
seat "12 and backrest 14, respectively, are

oiéérgggg!fo%gén fﬁgpﬁ?\ﬁgéﬁ&%ﬂbé@nﬁmﬂ&%ﬁ%&y preferred

Invention. In particular, regarding
th {1 , ' b Situde
o T e TigE AR, RRal BB tHa s aas for
whi.ch, stage.the sh. fabri. S, |
SPRFER U S, i O R eeee 01 Do il SR T by

rimportiaon 300, relaxed nes. bric 28 is held in.a
0GR oG il AT e GPRTBE SN 4B o) hiparior: e Bl e
which the rimportion 300 is injected gbout the

o Flerbed pelav mgring GHSFERmms OF b PAGOAEE: e e e
of the seat 12. The rimportion_ 300 is preferably
Itade 2ofampercopiinie et pf &) ehroider topr. fen PRI cngaged
material and is injection nolded to the perinmeter of
Hylee vppsledgatin of tRBinndeanmed 167 i 48 the onter frame BAY ispporitipend
300 is selected such that the tenperature required to
dintoviitae iltefimat 3 1@tk petimeser ofifhk ayesinl fabric 2R és pulied

i njection nolding technique, is not otherw se
ARmiatChvey Be hfpéit@ce SR irhabirime 21, cRisitizaheibgh, i 28 to
tenperature does not exceed about 200C. This fornms a

Mdﬂ? bndd@p g ahetanaRBrek Reockdaly PYGVIQ suBHEt TR laiéraltting in
an e

stretchabl e nesh fabric 28. An outer

@)@([;%dri'iﬁfoe r'fhggxgﬁe? ﬁraﬁ%%'ioﬁﬁhéﬂ SeckBd Msﬁan%ihe%ﬁeg game 308

al l'y e rimportion 300, can either
tr off. or |eft i { ] t lnakscn 6 ie,
b B ety g Sl e B i fr

pass throngh pilot holes intermittently molded about the inner frame 310 and

threadingly engage screw holes in the outer frame 308, es shown best in Figure 26.
This locks the inner frame 310 and outer frame 308 together, maintaiming the mesh
fabric 28 in a taut condition. It will be understood by those skilied in the art that other
fastening means may be used to lock fhe imner 310 and outer 308 frames together.

For exampie, electro-bonding and/or chemical bonding techniques, well known in the
art, may be used. In a preferred embodiment, both ﬂ:e imner 310 and outer 308 framss

have planar mating surfaces for facilitating the connection of the two pieces.
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As shown in the figures, the outer frane 308 is
substantially rigid, and is finally constructed by
overnolding a rigid material of exceptional mass and
geonetry continuously about the perinmeter of the
mesh fabric 28 and enclosing the rimportion 300 to

not %C?q”ﬁt%ﬁél%&ﬁéﬁ%%%wﬁt%ﬁ%’ ey 08

the frame construction. Pref rabl , overnDIdlng
S{hpiaht s KRG RO i FSPer RS b RO OB RSSE TR B or

neopr ene or pol ypropyl ene, mhlch is injection nol ded
yorgeradrempomesih o Bibe invenizon, dppatiouie: eeweeihesss the

not exceed about 220C. This tenperature is sel ected
strefctmbisinibsh fapria 8P isinitaby erade intégrg vath 2@mipogion; 390, at which
- portion 300 during the overnol di ngprocess. Since the
stayethonalesh Hfricp®e R in atgendraityaielakbd omessrefchd; cand?iBorh Efcoatidch
the rimportion 300, there is no danger of damage to
tHelten §B%iBn BaW) réisxed Snesh sbrio WRas héld BEjiSAN i0plabdttin an
backrest 14 is manufactured in exactly the sane

uféf%@ﬁﬁnoﬁﬁn 4 Rathidoh Willéh tﬁ@hﬁ{% Jrh@ 0030 &hj@hcdlddsuspat 12
just described. Thus, both the seat 12 and

W&*&éﬁa&%é o IS Hed éﬁagt of 1088 {7 2R B Qortion

aving a Cross SeCtI on of nt 1 nuous peri mefer.

35@5 %%Eﬁgéﬂ%”‘i?tgﬁ?% riioBe! & olVBrdifthe M s
Iﬂ'&%%ﬂéﬁiﬁf SoEmelsh ‘!3* et BErig g, TpEphgfe ot

H%}C’)anl [ m,ent ary n be confl ur %d |n1ttE terial, and
exanpl e, the front of the seat frarre may curve

fans\ompieyed in e miecson meldingieainigia Bnot plherh %gtétoﬁé’e io the
thighs while sitting the chair. in addition,

masBiftbrie 38. Prefmaily, this ipopkrdwre, dopssnay [eEeseP ﬂ‘@tué?-%’py This
provided at the forward edge of the seat frane,

et seyrmirdeat vomd hefveden itee am ghottive 300 meueriaf amdribe stfihgble

~pad further relieves any pressure on the user's |egs
radsh tfiteic@d g anafutdr perimetat of thevmiesihfalirie 2, whichpaosssndt he
confort of the seat. Simlarly, the backrest 14 may
RN OB PELIAS 300 chi Gitticd Be brithihed off upRaifitactidating te
| oner back of the user, as well as for the upper

N fla i Biire b RARK sagarnot he

As shown in the fignres, the outer frame 308 is substantially rigid, and s

finally constructed by overmolding a rigid material of exceptional mass and geometry
coniinuously about the perimeter of the mesh fabric 28 and enclosing the rim portion
300, to create a composite outer frame assembly 308 that is not susceptible to
expansion or deformation during the frame construction. Preferably, the overmolding
material comprises glass filled or non-glass nylon or neoprene or polypropylene,
which is injection molded over the rim poriion 300 at a temperature which does not

exceed about 220°C. This temperature is selected to avoid any appreciable melting of
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users shoul ders. I n whatever shape the seat 12 and
backrest 14 are configured, the mnesh fabric 28 is
stretched froma rel axed condition prior to assenbly,
to a final i the fabric 28 is captured between the
i nner 310, 311 and stretched condition wheren outer

5 R P A0 et BB Bl o AL s e
éﬁ@gort t%@?%ﬁ%ﬁhﬁ%é&@the $%$MEB$Q§ desr n deSﬁ |bed

frames 308, 309 defining an exterior surface of the
the mgpiefabric 2he seat and the backrest, such that a
cl eaner, nore aesthetic exterior surface of the seat
and Thactates Sem Barethe backeesh th iscpawiachedip sracipy dag same
desi gns which utilize a nmesh fabric for the backrest
mametr sethyt fosip putet S7me MRS ofisbh sgsb 2 pumstidsscaibed CHu, agh fre
carrier portion which is then inserted into a
segihiundlbatlotsied comprise asktieintad inreuirime 210 B 1 1 havigemtrosnd
backrest franme nenbers, such that the two seans of
sebiiéh sihanRalcss piisderr Tbe ower fmec38; BEY of bogetht sean B and
clearly visible. This can create a | ess
hBEaIRES 14 BldwisRE 8 iddPshdh bf EotliBhid erithBied. TEhe shape of
present manner of attachnent, only a single seam

R NPTy, tsg?m%ﬂ&ﬁﬁ 3§Q8_’so %@%ﬁ@ﬁ% ybhplidikhtahy, @8 8m

|s create so only Vi sible fronrelther

Nt et A
i s%ﬂ%awe#%a%ﬁgrv‘%e\gnr bl -
311
bl SERH e RS erﬁz%zp%ﬁzm cHisT

t he i nner and outer franes be see
proovieizd it 1he Aervard edge efie AeR FEmEQD ﬂﬂ@%éh@wssbataw&ﬂ?éﬂt inner
mechani smfor the vertical colum is preferably

fimey Tlishad Rether relipps Bny Pleggresn eare siees 4 thgedes of the seat,
rearward of the tilt spring 58 there can be seen a
vihidn dreatlyrimpepyeaihk eorBRet ¢fiing brat.ti |t control housing

16. In this tubular receptacle 320 is received an

uppe Sisiaiyp thie beciteso | 4 tag be wentbiued b ys @aFavidedinbar support
col utmm 20 which generally connects the base 18 to the
51 tht lower back of the user, as well as for the upper portion of the back pear the

users shoulders. In whatever shape the seat 12 and backrest 14 are configured, the
mesh fabric 28 is stretched from a relaxed condition prior to assembly, to a final
sirefched condition wherein the fabric 28 is captured between the inner 310, 311 and
outer 308, 309 frames, and in which condition the fabric 28 is sufficiently taut to
adequately and comfor:tably support the weight of the user.

The design described above results in the exterior surface of the outer frames
308, 309 defining an exterior surface of the frame of the seat and the backrest, such

that 2 cleaner, more assthetic exterior surface of the seat and backrest frames is
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control housing 16. Adjacent the tubular receptacle
320 is provided a height adjustnent actuator 322

whi ch cooperates with the upper end of the vertical
colum 20 to activate the vertical adjustnent of the
adj ust abl e col um 20. The vertical colum 20 can be

an.adjustabl e. col.um, such.as a_conventi.onal
B%é?"ﬁ{l-eﬁlﬁ%ewﬂ%w@é@”f%%% ua o‘r:ﬁ?ig% DA and seat
pi votably pinned at a pase portion_ thereof _via apai.r
FEDPE, dpeefsd DaTien Isateached SR BEFIPP S iR Tsaed mio 2
actuator 322 overlay somewhat the tubul ar receptacle
sbegnel fered dp an extesionmuriace i &ng S5EcAnd askoet Trme MAEPORTScEich
colum 20 to effect vertical adjustnment thereof._ The
et thedwb seattjsws threennetywhich receiye the cEier Bsertipre elaghpgsible.
which is captured in the tilt control housing 16 and
IThisaae cxxhiic\ndésy sesisicalit pedihevobein extbmora dt thetporseB 2pmpe of
cause pivoting thereof to cause the vertica

At Bhily ad@igledenin 13Reh thaiutat’308f00tand emep? 108l frames
end such that the distal portion of the actuator 322

36rkMat §RidhnealG bl GREB1Y £ro6) diGbrBi®y BRlchiiP o orh Behind. As
permt the seat 12 height to be raised or |lowered. A

[&sbe §&g§nﬁ§ BR&FinS B LurE e Frdd® all! S H8Hs of the chair 10 do not
internediate the Tigid outer surface 60 of the tilt
\?ﬁ%&%@%ﬁﬁiﬂg gea&rt‘ﬁ?t?(rgﬁthg %ﬁg&ﬂ%@ ng 093%(1 YRY Bherdmes 310,

e resi can bias the

Lght. adj ust nent t I 2 | 1
e voE Ll Sy Rle 1R re b Rt e BpndBd bAR By con
col u 20 deacti vat ed, uch t.hat the height of the
v‘g?f"w“ Sea POV et"é‘ﬁ%@%“ﬁ‘éﬁm B8 *The opposite
end of the vertical adjustnent cgﬂnt rol rod is a
hand| eAsis Aervgnieml Fomchehars L/ Bment AgHFFENIPegam
thereof to nove the height adjustment actuator 322 to
avesiicabpaupo & refsrRblvgreyideh Relprmgae Figupes §1ane At JoF reapward
vertically adjustable colum 20 is enabled.

Pofthetith birng Sritherp wer ok seow e hnar gfceptadie Azt the Plé pertmob
the vertically adjustable colum 20 to be raised or

| boveingd 6. anthis tebeasiecgptackes 20anticeivedasuipst ¢nd pokten of the
resilient nenber 326 automatically biasing the
heérgbiliyadjussbreplmact (ahiol gaR2allyankndots the byse3d 8 td e tilt
where vertical adjustnent of the colum 20 is

degilol ¥aisR 16 TheRehShe RSkt Reepthes S20s pfovitied 2 height

mul ti-functional "and positionable office or task

adjustment actuator 322 which cooperates with the upper end of the verfical column

sm for the

20 to activate the vertical adjustment of the adjustable columsn 20. The vertical
colummn 20 can be an adjustable columm, such as a conventional gas operated
piston/cylinder. The actuator 322 can be pivotably pinned at a base portion thereof
via a pair of retainers 324, 325. A distal portion of the actuatior 322 overiay somewhat
the tubnlar receptacie 320 and cooperates with the upper end of the vertical column 20
to effect vertical adjustment thereof. The vertical adjustment control rod 44 has a rod

end 45 which is captured in the tilt control housing 16 and is operatively associated
24



chair 10 which can acconmodate users of varying
shapes and sizes in a variety of ways. Although
speci fic enbodi ments of the invention are shown in
the drawings and described in detail herein, it wll
be appreciated by those skilled in the art that

wi _ev‘i?e ogemjl(i. ft+ :é%%ﬁgi %@?’f@%@eﬁ\%@% it%{?geg%%g 0 tamtﬂ:he
P+ 08T ins A Bl P B B o o

and not limting to the sco of the lnventjon i ch
35 Goiien he LT HEREEE CHFRRGOI BERHEC Sab LA dagp Fbe
clains and any and all equivalents thereof. 25 ELE_,
Tapdorev e AIrhiigmm | e alsRbe REy vidop fripApediate tharigid
chair conprising: a base;, a seat supported by said
otterserfack 68 of Hettithepcing AR avrd tha vertisel el peiatir 22 Jpeprein
sai d base; a backrest connected to at | east one of
" the pdstliestendmbes 226 clrakies the teight adjusinhant agfutiomiZe ipwards @
tilt mechani sm connected to sai d base such that
pdERI6E BEWHiC ferfigal hipeitenact thy adrtieal adjtnsthbie celomini2§ deactivated,
resulting in tilting at |east one of said seat and
sR ks B8 G KERSIFtha eHiahl bbitrhn 120 Ehdrk bvhdjedted. STHE@YBMIE end of
between a first position at which tilting is enabl ed
2968 adBsREPOARORIE Phrdle WRARER 8 FirlehfOnirkal

prevented, said tilt limter having at |east one
e T S T e e
whrap e oo o AR s SRRl |
P g oGl AR BBy i o

| east one of said first and secon siti.ons, 15.3.

cqttyan 2 &0 be 1@75e€ PRiaweEd: Fdrlering Fgﬂgﬁe SSuiSin fpgesitiont
Zz%netic portion facilitates creating said __audible
TenderciR6iaoiemagatilwbipging the heighiadfusimem achggeti2igcite 2

| east one of said first and second
position where vertical adjustment of the column 20 is deactivated.

There is described herein is & multi-functional and positionable office or task
chair 10 which can accommodate nsers of varying shapes and sizes in a variety of
ways.

| Although specific embodiments of the invention are shown in the drawings
and described in detail herein, it will be appreciated by those skilled in the art that
various modifications and alternatives could be developed in light of the overall
teachings of the disclosure. Accordingly, the particular smbodiments disciosed herein
are meant o be illustrative only, and not limiting to the scope of the invention, which
is to be given the full breadth of the appended claims and any and all equivalents

thereof.
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positions. 4. The chair of any one of the preceding
clains, wherein at | east one of said seat and said
backrest further conprises a flexible nesh material.
20 S. A chair conprising a base, a seat supported by
said base, a tilt mechani smconnected to said base,
a backrest connected to at |east one of said seat,
THE &L4 ¥ DEFRAN CsHHIN VEN TIOREARB AS FOLLAWS: i1 t
mechani sm noveabl e froma first position to at | east
oneiéﬁéond position, said tilt nmechanism conprising
?m%%ﬁmﬁagnetlc portion sized and configured to
maintain said tilt mechanismin at |east one of said
f|r %@p05|t|on and said at | east one second position.
26 The chair of claimb5, further conprising a
plurality of links connected to said base, an
arggggggf ?gggbgg a first side of said base and a
second nrest connected to.a second side of said
base,  said plurality of links further conprising
fi RSl rakknEeGoREndlaid Sidotatpad alid ®be;arns  rotatably
connecting first and second sides of said seat to
said base at respective pivot points, 5 wherein said
f i mbbckaasiooesdotedso atdraemt efisaidsestt salddmst andrseid it mpghagism;
respective pivot points adjacent the first side of
the base and said second arnrest is connected to at

| eaaid il mechenisgoangcted frowid keee ek et meysmspiof a1 sgabpfiivates a tilt

sprﬁ:? CosdifH St gqgle%ft ohd & sHAS&t anf saill BEIEIBIaRd Of any one
the preceding clains, wherein the at |east one

magneti c portion is conpared of at |east one

magngt fiied peshat diveddpétvedch bt wositieh et which tihiat i3 enabled and a

nagnetlcally Q attractiyv ls.selected fromt
secefidA pitieny S tHgReds PRk wid il & %gfﬁ%‘é'n b SR porion
whibh SicDfids ino9Eman Y SREHIOEmtdies frlasesie fxat fkinmd sdeond freitions.

conprising said seat connected to said tilt

“nmechani sm wherein application of weight to said seat
2. calBeshanofatidnl lt wineesh said shrﬂ:m::n dréates ap audiblgdndicstien it is audible
fo %%atg% gsgrgotrfe ega ?u%xabﬁ aﬂopfndlczg?&%?ﬁgdﬁlgﬁfy hi Hoved to at
leali @akafasit! firsd tuad abdm,zl pomﬁomonnect ed to said base and a

link rotatably connecting said backrest to said tiIt

mechani sm such that said backrest rotates relatl

3. t o Hhaichait pf elaimed eTcimiaidrtdeasieans TR I DD gféliltat% f;rﬁ@émg said
Q ificabi&R et 0 3.11@ %ﬁ@rcﬁdsoﬁm%ﬁ t§aa't GealP6Hd 88 kaidl Girdland second

ast one of sal base, said mechani sm and sai d
posfem
4, The chair of any one of the preceding claims, wherein at least one of said seat and said

backrest further comprises a flexible mesh material,

5. A chair comprising a base, & seat supported by said base, a tilt mechanism connected fo
said base, a backrest connected to at least one of said seat, said base and said tilt mechanism, said
tilt mechanism moveable from a first position to at least one second position, said tilt mechanism
comprising at least one magnetic portion sized and configured to maintain said tilt mechanism in

at least one of said first position and said at least one second position.

26
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10. Th'e chair of claim9, wherein said backr estr 'S
rotatably connected to said seat at seat connection
poi nts of one of said first and second pairs of
parallel arms. 20 11. The chair of claim 10, wherein
said link is a Y-shaped link rotatably connected at
t A BHERRD 08 T hnRd ié@tté“@:ll(‘l base, an
6. cgﬁﬁgh§F@F&$ ogggﬁ%% gn sal d” backrest. c12 he
armresheninneced to b éimirslés% ofaidrheserand e sbeoad emesA% Cormeafed 19 a§é“zﬂ1d side of
i { t i BF‘@&QI i
sid B8, SF BERL: B Sl nh G ShoBlibg Tl ichE Dy B Bhdlel anm
rotatablya¢annesfing fiyst amiaseo@ndt dides pf ezuédfpaﬁga sichbays at EEHﬂPmT@rPWOt points,
L i-Si 1h
whr BRI S5 A Bt L SYRRRE b SRTRE SR BS facnt o
first Sl of thier et am;ll sdﬁ sefond ainotesh ek nested amt 1®a’ﬂ cghe ofgeid fesngprive pivot

abl e .on s rear side of said backrest; and
 poin S e e S PR bl o To o ve o sard

backrest as said front pad and said rear franme are
RN R %n f?&? [N &eih theGffehst BhI1BA rtion i
7 oppcgm te &%g%eaoo 5%68&1 %Ei?lrr%s‘tv by gttract ive Tor c%os on e
compiswsdvfent laast lopagnagotie apRRE icommByBer! o fotTigledaol I&agneﬂcaliy
Bidtin G RBINSk
ama&l@ﬁ‘ﬁlaplg B%%&/e:&dé 021'9%% g{a&? ?%nt o%fggaa%gé{fear fﬁ rame.
The chair of claim 13, wherein said backrest materi al

8. COMRIchSLSE dhyldn8 6k BlSrd¥BSh: aramr fudther cokprisiAf eric beat conbdeted to
claim1, further conprisin | east one. of said

said e echamAm ST LARERABR OGRS P oK APPSR o o it at

Jeast 8RS &shidlseat 88 HiddaBReb! € mesh material having a
perimeter portion thereof attached to a substantiall y

rigid outer frame portion of at |east one of said

'9.  SEHib chifloS@iythnbat e esdesdiddclsiaisdfuatitrerombrisingsagbbackiost rotatably

conaf 2B R e R B el s

that sfaidﬁﬁblb:%@ rdtREd reliEiveh isgill nf&&r[eehﬁis&bﬂne pﬁfhanﬁﬁbdfhgrsmﬂ link and at least
rel axed condition to a fin re itio

one ORGSR B R DS S AR (I ERGT AL ea.
frame portion; said outer franme portion having an

oufher hﬁg}]} afﬁn\@h ref osraggl% %Lﬁ Cdta §1§gf Ex‘ﬁﬁctgci tcflaid seat at seat

of s al when
connad:tioacphmt* dfones:a‘ selidifinst end a‘ecmdmaiwmﬂpa@ﬁ@i azgngl

11.  The chair of claim 10, wherein said link is a Y-shaped link rotatably connected at two

Jocations on said tilt mechanism and pivotably connected at one location on said backrest.

12.  The chair of claim 8, wherein at least one of said seat and backrest ave at least partially

tilted forward when the chair is in an upright position.
13.  The chair of any one of the preceding claims, further comprising:

a lumbar support comprising a front pad and a rear frame, said front pad positionable on
said front side of said backrest and said rear frame positionable on said rear side of said backrest;

and
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said inner frame portion hidden by said outer frane
~portion when attached thereto. 28 OFFICE CHAIR

Abstract A chair having a seat rotatably attached to
atilt spring portion of a tilt nmechanism such that

the tilt spring is activated by novenent of the seat.

A backrest and/or the seat can be rotatably

c onaigClivabartsopohembvable miatVeani st bagkrpstraalshidl fret pad and said rear

[rangenents. which permt th eat and backrest .t
trod, 8 WEREH G 2 Rlidn RE Tk by So45 BT br PRHRRE AR syl Bactrst by
attractine foreds betwend ddastwine slagifede tdembatpesridedioh arvaskesfesnid foht pad and

NTTRGTNINIEED W SR

novenent of the tilt JIlimter. The seat/backrest can :
b e . L | i . + i » .
L R TR PR SR Ay i

an inner frane of the seat/backrest wherein an outer

15. S Urfha@Raif claie 1 OMARTBAEthef Or M8 an outer surface of
t he seat/ backrest frame an& attachnent of the

overnol di ng causes the inner frane to stretch the
me sihleb® ofe dfistid ket aniithridibackrestfogtitefrdin 2 Hexible mesh material;

said flexible mesh material having a perimeter portion thereof attached to a substantially

rigid outer frame portion of at least one of said seat and said backrest;

said outer frame portion attachable to a mating inner frame portion of at least one of said

seat and said backrest;

said flexible mesh material stretchable from a first relaxed condition to a final stretched

condition as said outer frame portion is attached to said inner frame portion;

said outer frame portion having an outer surface which forms an outer surface of at least

one of said seat and said backrest when attached to said inner frame portion; and

said inner frame portion hidden by said outer frame portion when attached thereto. -
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