10

15

20

25

30

SEATI NG STRUCTURE AND METHODS FOR THE USE THERECF
[0001] This application clains the benefit of U S.

Provi si onal Application No. 60/898, 421, filed
January 29, 2007, the entire disclosure of which is
“@?@P’%‘Wﬁ@ncor porated herein by reference. FIREEYS28/052208

THE | NVENTI ON [ 0002] The present invention rel ates

generally to seating structures, and in particular,

to a chair having unique klnenatlcs a body

SUEEATING STRE CW@MMEWQW@& ’DHE&I@‘BE TBHEREOF

dept h, and nethods for using and/or adjusting the

Chmon | NThigd gﬂgca%ﬁ BRkhs the B 0 U.9 Peovasiondd M pitation

the seat and backrest. BACKGROUND 15[ 0003] Chairs of

t PRS0 t6RROEA7 5@|dllynma9,u2@06fth¢ gte disglosure of whiehds e
ual.ly confi t alowtlltlng of the seat and

bg'&?ﬁ‘?béys'f’ %Orﬁgtémefem g¥ TR nit tilting of the

backrest relative to the seat. Typically, however,

the seat and back are not individually adjustable,
arﬂFeIrB:(]beHEhHﬂVENG%IQN articulated during tilting.

ﬁﬁ@@ha' e T R T T N

drl eUY @airtathie ﬁhﬁ:@@mﬁa‘ﬁ%@f atRay EgpoRA hcnaf
the user. [0004] For "exanple, the seat is typically

f dnank,ohndanadplstabta seail depth, gmdzlmeﬂapdﬁ fox asing emgfomminesiing the
out a articul.ati on between vari ous .

e tighopt e G o rere bt 3 and biekrighen
user tllts rearwardly in the chair, the user 25nmay
tend to slide forward in the seat, even when tilting
r ACKIGROUNID the sane tinme, any adjustnment of the
depth of the seat, nmeasured fromthe front .| eading
eqggo310 t (Wi QFihd 696 8hcally wédqaldfﬁcels SndibRVike @t dyially
noving the entirety of "the ri unitary seat in a
f wontigired t alboy tlhm,g Qﬂdimarc@d%a@l@restta@aamt TR gmrmytﬂtmg _

S8 T Rl o 3 kR SR B B
ChRt RivIBSlyRIdRMEBR:, hAd bt @IalI9 agtlcuREd dieing @Ming.

to nove rel atlve to the backrest while at the sane

“t iSweh loleairsi theyefdre soretbinesfcanmel bsetasﬂyaadwsmdex CUSPNECY &Y

S ehus% c;z{c%ot dd%[%l tjlé/ parpétszlglaresx e, S ape In&5t § il Bgs?ure of

the user. 7 )

[0004]  For example, the .seat is typically formed asa relativé]y rigid, or
fixed component, without any articulation between various body-supporting
portions of the seat. As such, when a user tilts rearwardly in the chair, the user
may tend to slide forward in the seat, even when tilting rearwardly. At the
same time, any adjustment of the dépth of the seat, measured from the front
leading edge to the rear thereof, typically is provided by moving the entirety of
the rigid, unitary seat in a fore-aft direction, which can lead to an unsightly
gap forming at the rear of the seat and can also form a pinch point at that
location. Moreover, such chairs must provide for structuse to allow the seat to
move relative to the backrest while at the same time bearing the load of the

seat and nser. Moreover, such chairs typicaily must employ an extra support
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WO 2008/ 094865PCT/ US2008/ 052208 2 nmenber which al | ows
the seat to nove thereon, for exanple, when the seat
and/ or support menber are integrated into the |inkage
assenbly. [0005]In typical tilt chairs, a static

WnoR/es650si tion of the chair back relative R(d/¥@08/052208

seat is typically fixed whén the chair is in an
unl oaded upri ght 5position, which may not be
particularly well suited for a w de range of users.

Morember whichellbas theissatliy piosatHeyednoforesiarasle awhen the seat

relatively rigid, or _fixed conpo agai n. w t hout
an§denUEperh e BRehEE itesTalrd e (e lﬁﬂﬁﬂg? 6~°ﬁ§m 'fy t he

o 15017 R EPiel BE R, L BE AR olEbn B NN o

. abjeldtivg t@f.hetsbﬂ :M@@fcaﬁjﬁ fizéd ehehtherchair &intah anroabmkpn ght

a 10concave contour. [0006)Tilt chairs normally
enpRsiipne wmfhew ram amvtwlafl& etloniteh Fqr agade rangg Psﬁsers

SpMo” 3 aﬂh C})ag é ey %%d ah éle?tRfe 19 %angsﬁxteﬂ bi as

t he 08 and 0 CO fbalance the
r e@rmwnemt a%im a@tholﬁt amsrammuon Blaaveeﬁ vhamisyoBticised theo
ad ust the T-oad on the sprin ,. or the | oad

bi IAlStSyclbfthel@‘taﬁé)aﬁlpfimﬁgPﬁ% oy 9}5& el 3 @llgp@ge of motion,

o e P BT LSRR ok

obfcakavel ddptgdesi red setting. Mreover, the chairs Iack
any indicia for the user to determne the setting of
t HO00E) ur Tﬂﬂf dratre nofmallyeerapley wgnmréﬁmreandm IRFSEM SPFINSS,

d he b 0 7
o ssEimeRan DR ot i, OREET e B0 el BER k.
t NERMSIGUhd idBontBRak thé fewvmd ARt gt 166 udePeTRhai 1

Specifically, the restoring force or torque of the
c haecrh,anmms uisedl lpaldjuSt:t!nleé@adtqﬂeths ppringgs), eroke lavdcapabilat of
forc or to pl.ied.b he user r.ou
A R R P TR A
r &t8bhO8F § Rt or Biter RaippaEnREbelo bR el debir@ sektidst
position, 25such balance does not typically occur

' tHﬁowghmuthetdhem lack pmgindendd fon gher ey, demwbﬁz setgngof

bE PR S eraaponer Broccrannoosmest O e

s%gkregthe user mnust exert energy and/or apply an
external force to maintain the chair in a particular
| d68@7jon. Mo&over, such tilt chairs often do not provide a balanced ride

throughont the range of tilting motion of the chair. Specifically, the restoring
force or torque of the chair, and in particuiar the spring, does not match the
force or torque épplied by the user throughout the tilting range. Although the
applied force and restoring force may balance out at a particular tilt position,
such balance does not typically occur throughout the tilting/rechine range.
Moreover, such balance typicaily cannot be achieved for a variety of users
having different weights and body sizes. As such, the user must exert energy

and/or apply an external force to maintain the chair in a particular location.



SUMVARY [ 0008] The present inventions are defined by

the clains, and nothing in this section should be

read as a limtation on those clainms. Rather, by way

of general introduction and briefly stated, various

preferred enbodi nents are described that relate to a

tiltable chair having an agticul ated seat and back,

an adj ustabl e seat depth, various control nechani sms
SU}@N&&Rﬁ'nkage assenbl i es, and nethods for the use of
[Oﬂﬂghe varyQus.. &b qﬂeﬁﬁo&sog[gS@E’]ﬂxbl‘%@ %dfhg %Lidifhs! Ql?d fnbﬁlﬂg in this

spect, there 1s provid a seatrng structure

secti@D sl ibegreadh abas dindeapo vanthosa claimst Ritherk byi way af | general

mtroﬁo?lg]g Ct(f gﬂl fﬁr 5\55%?(9 g%qéues éggggtg {)?cﬁwﬁr?tﬁ ia{%:?egcfr b)gd that relate to

a tiltgs1BnRasit deving Hoh@cdlhicd tseatl 44 Bdckaars @gjeBEbIB Mehz @it various
pi vot axis spaced fromsajd first pi vot axis, wherein

contrgh mchgmisgrdand Hrkagsraspamatdissaansbpethods dot BdRsRPti fe avarious
aspe&@ngltudlnal direction; a third link pivotally
connected to said second link at a third horizontal
[0008x]vot aidicsrdspndecthe r oryt sapatt,stemnds mrov\odedaﬁl seating sdwudiure
| ongi tudi nal dir n said thi
compsRis &Py BowhkbEch iR ik PO SRt e histomBonent a
a first Bor{AoRtaNgikbizaams; alseqind Gk dlsiotallyRBGRANOBALS firs lihk bisd second
pivot. axis, and wherein sajd third link_ conprjses a
horlza@tawlzsw agESBAEH e $RId B PIVE S (eierel said sespiq kink comgises
a porfioRt %%nﬁ‘iﬂ%'lﬁlg Bngditfattai dIrQétEJﬂ SYRRPIihik BEoEAS @fnected to said
coupl ed sai d Tongitudi nal [y extending portion of
secorglalink stex tnid harironahdivat peiaspingt tioak said ppomdi pyptrase wrsaid

o M S TS B S RRSEAR, B g

compo@gitana fcurhiaeieontalavvakil spaded drons sid fitda pht axis, and wherein

supporting region in said.|longitudinal dlrectlon
said thrdy lgkncogaprisey AiROEHQY ?ﬁ?er}dé“gp}nv@[“ggn@t?qimﬁ direptdgn; ‘and a seat
havn%' ar ﬁ‘@ﬂt‘ et lppbit % k808 @behISEEPRSY lonBituARANL ex%e"i‘l'dglg portion
| vot axis between an upright position and
of sardefeﬂcb tnlpawd e ireas, bujinel sipporimgupper coupledtesad lmituldmaliy

o0 A SR AT A0 SR 91 g

rearvfardip fronegiid thigth@ppsaing régamr th ianmlongﬂ;udlmal si&eﬂ;unewhemmobald

iti.on, .and erein sa surface, of sa
third *Pgﬂﬂp‘?’%@‘?‘%ﬁ“ 3 Sﬁégmtﬁoarﬁ%latwen@éaﬁ Feqn 3{9& a%?laﬁa&ﬁ%aﬁd pivot
axis &%b&ntéﬁ'lfpﬁghﬂ pﬂ:}ﬁltioﬁ ahdl a?&ili@ie&?ﬂis’ﬂ%ﬂ wieird anﬁ) ePAfface of said
wherei n sard upper surface o sai d front egion is
rear fsgiohtaf sAidcdeitrfopms ae angle 196 greaies haph ey s PG PiakipDer
. [
surfak ot HiERM LG) WAEH AT . <0 SHA sPfie BRUAERP bherein
said upppesurfate dbwel frmﬂregmxm@osmomdjmmdimﬁposmon evhah isaie thial link

. fi.rst position. [0008b]According to.the econd

is inSShEaptiETrRRas B oVIGE8 FGEA0T YT eF G5t HKe Tont wgion s

positRABPIN £bdeBad PodMASEWRENRAN M, [irk ik ik Sdid rddikedPpo@ichl Wherein
connected to said base conponent at 3a a first

no paben gberid PR \FBfageds posigoreschygler wher sgidpar pyface s in said
nk at a second hori zont al
xmmﬁﬂ%%?&é??gh%&é?%gfﬁﬁ %&ggéd first pivot axis, wherein
[00{}&&| d sevoodidg ok ﬂmamonéeasp@;t ptheta mnpmxtdechda, septing s@ructure
dinal dir ct |nk i vot.al |
compgiiaet bt Spar g adisd i hitsonn e gk G sgmpgnent a
pi vot axis spaced from said second pivot axis in said
| ongi tudinal direction, wherein said third link is
pivotally connected to said base conponent at a
fourth horizontal pivot axis spaced fromsaid first
pi vot axis, and wherein said third |ink conprises a
portion extending in said |ongitudinal direction; a
seat having a front, thigh supporting region coupled
to said longitudinally extending portion of said
second link and a rear buttock supporting region



[ 0008e] According to the fifth aspect, there is
provi ded a nmethod of using a seating structure
conprising: providing a base conponent; a first link
pi votally connected to said base conponent at a first
hori zontal pivot axis; a second |link pivotally
connected to said first ligak at a second hori zont al
pi vot axis spaced fromsaid first pivot axis, wherein
a firss hprapogtat pivet ax5isile S@@m@rllnéié%vcﬁalb’mﬂm@iﬁdéﬂ saif first gink gt asecond
re I
hordof?ﬁg t/{ﬁ’tdﬂa(%aggagégl d&é 8%2 r’f]iaﬁlp gﬁ vé/h% i éa:gc?%%?rll(}z/ lanl% cqmprlses
a pomou aixteading is paloa gmidnmhdsmctdms eothm@l lipk \pmoteﬂ})yl &nhéct&hiodsaid

I i tudinal.direction, wherei aid third link is
sccons [k 1 7 B RTATER) PO S P B b FHO e ivel s in said
longitital NdikefidiZ mhé}lelnp k@t thard | Bnis R GbtdI0BbMREEd fior said base

pi vot axis, and wherein said third |link conprises a

comrwmtuaéﬁ feuthdhnaizantal pivead ap@wg. frqmel P firsy prvetwiipmand aflvdrem
wid B2 SRR 2o o SHCRRELTRL R oy v
a fromarddgls aq:qmdmlgl mgloamdulﬁed ansaid lmlgmuxknazllymmmnﬂmg@urmm ofnsaid

ald i tudinall t endi on of .
seco Y e e fieek SHBPLITG reaPh o Ei Bt JeRs Liigply Sitging
portiaﬁxﬁgifoﬁ.td &hl&paﬁlﬁd Wl&@élﬂ/aé’aﬁi Yedr! BitoSRI sﬁhlp bdHiBE region is spaced

portlng qton in said |longitudinal direction; and
rear‘*ﬁr BiffoRysadh itigh sHPPArtngHReiPh Nesaq loggitiinad dirpeipn; wherein said
third rhﬁi.{.@st %V&aﬁlg 11§Q!ﬁigst IREQ rL:lamSe L%tégfdtse dqmi( g})&ﬁ Sgildvlﬂitrd pivot
axl s ‘between an upright position and a recline
axis lpﬁmcetm ammprlghtbdsh@mebgl afreglimed gosamona mykeincdn Lg:pela:mface of said

80. de es bet ween .an r ace of sa
rear 18R o QIO B8 e O S Ao B < S0 pper
surfabd ONtsaieforarneploanwhal 6aill Rhirdl Hnk Nk ih SaldNresRhdd p&@dxdm%@ld a
position, and preventing an entjrety of sai

d up
backigglaxing oIoWSE POFtioR R Pl ouplshiorah ity 09?)@5?364? yeag gegion
of saﬁlas'ezgc aba ishid tllllhmfnl{ Sndhy %ﬁe‘ij bﬂfoﬁ a?hﬂ' adoaﬁlg ﬁllp] Bﬁqnember coupled

position. f ] Accor 8 to the sixt 5%
to Sﬂdﬁ@p&erlm)nmmandjwcaalbetmctod to saidgbase s:emppmyt about a fifth

. o]
o S BEREL FUD D 85 SRR

j0oos] a fiAcbrdigy it@ ahé &h1r6l aspéctaxiess i@ mBedand al bdaking structure
OJvotath connected_to sald f*rst link at ,a second
comprigingz & REHICORPORTN A [1Est Eplarivatafly GRRNSSId ¢ paid basgicpmponent at

a ﬁrs%r&onfﬁbﬁ{f&' A3 BlsEbon 8 GRARPivotdll BRI SE %l@ﬁ%@ fll;llk Qtnd second
extending in a |longitudinal direction; t hi

horizpyitglqtiegtlayissprmee émdsal@ﬁ%pﬂ’osgﬁb Ndlemiﬂmalfhiec@ndt limkrczsbmprlses
a porl8h 'e%t%ﬂ&ﬁ% ina "18%&‘1’8 %R?c‘% Loty ?f’i’k g\}n B ”c%nf?ec¥ Xto said
axis 1n

|fec erern sal
secoridhiiinldat! 4 tH(rdl Isorfrowniat @ivloy axis dpmdrf&m edld tsecopali ;ﬁiv.:baﬁg in said

.C nent . at fourth horizontal pivot axis spaced,
longiflgil ety herginy gid oy %Zhr%nef Rty nempeed fp rid base
comploh@Hf af® Flih 3Pz tRQi{dtQRis&PARE @fdﬂgsa@fh%awot axis, and wherein
| ongi tudi nal direction; and a seat haV|ng front
satd ttlﬁﬂglnkggmpﬁw iarpriieyesendinsuipl seid Ipegigiding] direction; a seat having

o t Lin .

a f[’()lllt g‘lg%l %Q%EX?%&& %&%&%?0?%&%% 10?1 él?igrhaﬁg egiteﬁsg;g tpg)rtlon (§ said
seconlddmgl and direalbuytoeix tuppditing rgien ca@upledfto sad dbrigitudhdally #tending

. wWh S r .but.tock, s ortin |on i s spaced
porticf{HsGltBig itk STRELSIE S Fi, RO SBART A 'FOgh BhPpeeioa d

| ongi tudi nal direction; pivoting said third link in a

first direction relative to said second |ink about

said third pivot axis between an upright position and

a reclined position, and thereby form ng an angl e of

greater than 180 degrees between an upper surface of

said rear region of said seat and an upper surface of

said front region when said third link is in said

reclined position; and pivoting an upper portion of a

backrest relative to said base conponent about a



[0012] A seat includes a front, thigh supporting
regi on coupled to the longitudinally extending
portion of the second |ink and a rear buttock
supporting region coupled to the longitudinally
extending portion of the third link. The rear buttock
supporting region is spacegg rearwardly fromthe thigh
5 sup ortln region in the |ongitudjnal direction.
rearvigi@ly tirfing epig f qrngh puppprtipgtregiple i sri lomeiteding) jdirgetiqne pyherein said
thlrdrlﬁ'n!k% %\(/Staf)lg i D% %ﬁ&gﬁm rlal@hv@&osldfd sregﬁ‘-dtlmk gonﬁ' gﬂtthn'd pivot
etween an u position an recl | ne
axis bcisneen anupright pgsgen asd nfradmed positien, méareir ggipper ofrfachef said

seat f | e of. gr.eat 0 de
roar FeE G w5 o Al Besrhitn B FeRRS PRI B cviepprer
surfab®Of k41l féhnt tddkon WhdnNsaid éhifdelGhd REE sR@Steélin®B position; a backrest
10[ 0013]In_a preferred enmbodi nent, a backrest has a

havingadwas ortiagrnaronvotalhy gerid 1p @ deast eee plosaishecap Feginn of said
|
seat %Irgiestagiﬁ%gg ?fr%nat% 'a? %319{) gg) ?onsgﬁﬁ g{&‘ﬂ éhgk?or@ Hbhfer! doBfted tdsaid

rest an upper
uppep (ppttioo rand quyplidly cannectbd ok sad rbpsrr compombair gbowi & Hifthhlsorizontal

rt menber eln Vot nected to.the ..

pivol s D RDRE R Ty KRRt 2P BPydtenk fr 508 wir
link Maimﬁmﬁdlﬂe'éﬁ@i Rieftetad stop nfenitee LsfeQiWstdﬁlypﬂnMﬁab&&b $intiNsaid

one enbodi ment . [0014] ] n yet, anot her enbodi ment, a
pivoighlgtmagment QF 6aid éhli“h élln& desasl Bae dIrE5ioB ot b ugphiy gf reclined
positR@eK support nember having a | ower support nember

pitvotally connected to the base conponent about a
[0008dlr st haedordimg 46 th \fmrtl'aﬁs;@cantéieranmuwmde@Lﬂop@tmg structure

nmenber , pi vot al
comiFGiher PRt o L BER AR Bk St e SEBesomeggent o
a first hefaoht pivbr &dis; Risvind dixk pivobillyl c@ﬁﬁdcte’dl’te skid Cikot €ik at a second
onent (i s cqupled.tqQ the upper suppor

horizgj T et s hucHaT g r BUYst &S, ST TPi4 HEORb iy compriscs

a poﬁ%ﬁlﬁk%[e‘hdﬂgqp%r 10AREdIRE dHPRRL; AURPO tihk PRIVRAE collB&ted to said
ust nme mechani smi s operab e between af | east

second hsk alpi dhigkhetrgniab 9iviol exis . spaded ﬁ:rplpémdsv@gp?dmwmrn said
longltlgdn?atl V& Eeﬁgé)ne \';vﬁ%rgiltn Xa%d ttﬂ Ehﬁnk %? gg\%\éﬁfgs &ﬁt%&re{i tge & "base

or’zon axl s between
comR@eniyl a Sotphaicizpasl }iwmmlmadsddérm paid fine ptvotrmh,aznd svhierein

rabl e between the | east first d secon
said g kAP FGUETY T SHOIHES meBban bRk el hepe having
a froﬁi F[l’rigﬁ WiohG! HEBH culab B SAITRARRInARkxPendBEYportion of said
port “menber pivotally coupled to the base

secorbior it Carb G RIPRGTBEASESh eIt UppBIHiglnpEending
porh&? V@-r s.dzucfjl qwlfjcP rl]ng;h tw}%%?fat %agd’] reé% f) O%Ebe Iléji?]ié '{;{%g oggg? g‘jgaced
reanﬁardﬂstﬁrom/‘ﬁu?&ﬁ@i ﬁ@p%ﬁg@gmtszﬂm 0m2R2@8nd direction; wherein said
third link is pivotable in a first direction relative to said second link about said third pivot
axis between an upright position and a reclined position, wherein an upper surface of said
rear region of said seat forms an angle of greater than 180 degrees relative to an upper
surface of said front region when said third link is in said reclined position; a backrest

having a lower portion non-pivotally coupled to at least one of said rear region of said

seat and said third link, and an upper portion, and a back support member coupled to said



and second force applying positions. An actuator is
coupled to the force- adjusting nenber and includes a
gri ppabl e nenber that is translatably noveabl e
relative to the base conponent between at |east first
and second adj ustnent positions. The force-adjusting
menber is noved between thg first 5and second force
appl ying positions as the g,rippable nmenber is_ noved
uppep @oveB ring avatilhs eonaaeied 6 sHE bash carepansht goyt ¢ ifdthshorizontal
e
pivol B34 Ghk gpsg@ngsgg%@%g t0fip ; he ?vr?ga%#cgﬁ’i@@ér@éh& 68 528 third
link mowafd Gur dickctisn, and uwl'heretimai@ v supfidre rrfeuibclr 13 miveeabbereladtise to

cio TR o Bhd 5 080 A R B o

exterld08 bbé@&ﬁwhéﬂ thé vaB@lb&Crh@ﬁhﬁlt ofdagll thivd piak tsi lﬁhnltealr the
nmoveabl e therewith in the fore-aft

[000%1] recti fb‘r’?‘“"{“@ﬂ)@ﬂ‘? HIty espesh rorels pagdndi avaphod of wingd wgting
strucfifrd lf’&%{ﬁﬁs‘ﬁ BP{JV?‘{QF%a @a&% %Qéﬂi’oapﬁﬁ 112??(1'\79@11 cHRERA to said

sur e a rum ms novea opposite
base bomponeanat asﬁxsomhzloomgpmdmal a ghcomallinkopisotalliheonnadted tnsaid

st bl e peateEhl PenEhub Sl i R AR Ko s

secofidllihRI cotPpifs@C bi prgtibmexfenbimp ok | eigitudial WireGions @l thed link
is rotatable in first and second. rotationag

pivotglly senesid tasaie econd liakK dkn isd 8prizogtakpivet axip spacpd from said
seco@\cﬂ? VOB GRR! 9&5@'15&%@1@1&} ik 8okl %@re‘irﬁ§£§ Ghir¥ §ln¥. is pivotalty

e the second rol I's rotatable in first and
connga@ebiocsaidobaat pcmadmedt ate!ciomh dorgonid @ivfol pyis Lamcnté frowr saidsfirst
plvotoa}xr‘t @P(!il g\fnérgi% es§'1 1%-%1'8 riléli(;a?r(-}%ﬁ)%lsges:% Oﬁg cgrge:%t%ncfn}% in sf';ud lo%gltudmal
direciegamnd alsedtheviag baioat, ehikh sligperiuesioh eoﬁléd&otsaxd hengiadinaltly

t he fulcrun1|s moved longitudinally. In

extengitgoRArtiee!, saidrserddink g 2reasfouEpek WQP?IEH% Eﬁsﬁtslr%alew said
10nglwl§na'ﬁ?céifkqdfnglﬂo?ﬁon $0Q 1Bt lﬁﬁ'& whBRIN8id ?éipggﬂtd&%hpp(ﬁtmg

seating structure includes | eaf spring and a 25body
l‘egIOSU]@pmaPedst%m@rdb'e filgima seid @}ght BePpogHfE mmgronng. s elonﬁltudmal

dlrecﬁgn angl?)hvo%g ; Isan19 ‘[l‘?{‘}ph&lp% b]?rgty d1§elé8 etlatisf% a &{]#1 (o ﬁrtllﬁ%bout

onvex cam sur er o
said kil pivpr ixig baiveh he dpoigiit @uepmf tmdsa rrekﬂinaai @otitisn, aand ahereby

fol | ower th a _congave cam surface. 0
forming n iR ET<a e a8 S0 JEE T TR Heh S PREACHEGpsaid rar egion
of sadHEERGRS 46 Liie UTearN 8bheregioROVRALlid Midelink is in said
anot her enbodi ment, a seatin structure i ncl udes a
reclingdppssition, and preventmg an entirety of said upper surface of said front region
from moving upwardly as said third link is pivoted info said reclined position.
[G6081] According to the sixth aspect, there is provided a method of using a
seating structure comprising: providing a base component; a first link pivotally connected
to said base component at a first horizontal pivot axis; a second link pivotally connected
to said first link at a second horizontal pivot axis spaced from said first pivot axis,
wherein said second link comprises a portion extending in a longitudinal direction; a third

link pivotally connected to said second link at a third horizontal pivot axis spaced from

said second pivot axis in said longitudinal direction, wherein said third link is pivotally



structure and a carrier noveably supported by the
support structure. The WO
2008/ 094865PCT/ ES2008/ 052208 6 carrier is noveabl e
relative to the seat support structure in opposite
first and second |ongitudinal directions. A flexible
body support nmenber includgs a first portion fixedly
coupled to the seat support structure, a second
connp@ed jcoridaspceniporsnt hle arth herizondd gt ekis spaced fpagsaid first
L L] n e f sec e
pivob it 88 RO L BB ERDI NG AL R ER g R opeitadina
d1recam;yanﬂ racsmttﬂaemglaﬁhm tthigh sw;qi)ttrr% ragioh beuptal toiseid lorgzitudinally

moved relative to at s ort structure int .
exte*fft%ﬂﬂtﬁ%ﬂé@@o%? 0 ngﬂcﬁt"ﬁ&r@a‘f BECTPRRTS 9eprfoup &d to said
longiRidg 81 re‘%@enﬁi}%%r%{‘&f sa®d ﬁﬂdq{nk”%%[n b:5d ela BQ@&*& SA¥Fdrting

an oufer surface body support menber and
regiopoipesnacech ecaryinddy e |S@d bisht meppoBNg FgEBomt s3ié npegitudinal
dlrectllgl[i 3}9%9 g&?ﬂ\{gﬁﬂ f madsﬁr%{: th‘ecﬁ{;'lg re?aﬂ?'g Qjﬂ{ Eg;ﬂ'lq ge%oﬁ)cf HM& g)%ut said
si g er tirl

van ges over o alrs and
thlrdsamﬂ lang betwego tat ps ghtl positicd iand) a cérdined pasitibrs ead thegby forming

ructures. ha backrests, seats dtilt controls
SHegrien oo b0 SedStS s m SERD S G 4 B FEicn Of said
seat B kh QPp &f sutBee SEHMid TP PRAdLC Fhby sl RS 1IR3 WAL Yeclined
relatlve to a front portlon with the rear and front
POSitisg; £pé MVOFPE i NEPPESRTtian @l faobaskregt Takativadp saigrkase epmponent
abou{ ilila?ift}@gogfb%a?eév&egﬁ ﬁlteﬂl %Qllﬁhf eEnd &tﬁ“tht RotSKEs are
S rearwardl chair. Int Y, e rear
coinqidemtdl.on provi des support for the ischlal tuber05|t|es
r butt ck r.egion of the user prev t he .u
100088 o s | RFITE G s GFFTOnSPRE: RGRES SEPRIne greigermuctre
compRalg: a B&’at%@ Ppfighl BGodWied b&€ibh ahd b wbe HBRiohicash Riving an upper
buttock support region fromthe thigh support region,

bodyzgpprat @nface.crRereh spRse éutiitaippriPeensiireasee wptedt filsposition
and MMI%GHQA{ %{&R%ﬁ RberBin% ?tdergarﬁ)%rtﬁn X 1S %fna%ttsghlgﬁ)lvotable relaﬁlve to

rearwar a resu rop anount
said Iﬁiprpra'ycb 'pmttionfast fasl ssers ditiop Setheen rrgidr @Ilg'hn eyld isgid reclined tilt

posi BBt AR R0 P SR Pt SR BTG RS B G of

great€Ngiagyl got &ng&slretahb@ td kdill Sppsr b@d}USﬂp@drttsﬁrﬂntef bf k¢ forward
user. back up and | ower torques at the given angul ar

portign Aep Saﬂ‘aﬁt?éﬂ]ltl rrailgErchnesnposiRn, s‘tlmle sgidglaewand pogdon is
mové&gEkﬁ“érﬂ @ﬁrs%' %5’5139& to Qesté&{n%l R/{Qﬁﬁht dsos'ﬁlcp%t getﬂ?tﬁsﬂ)ét\yieen said

UIC usted relative to the seat so as
UPrlgét Watdmclwértﬂt@sﬂmt @mil zevhietean friot p@ftlotnh ef cla rupp@rr body

ol S B3 SR AP i SR gl o
in saikindepddeinbh yelmivead egld fiedi pbéivien.t o the | ovver portion
of the back, for exanp Ie 30when t he us rches their

(0008 cic orF B SRR Ao FRIEI0E. B FH EErGe PRI HTGALS to 2

seatlﬁgq bhRusk rﬁélvin NE Qs hihS 4 PRNatd ?g rifol Sl SLFead pBRBK. ThHe seat is
e arched 2008/ 094865PCT U82008105220§

tiltable between at least an upright tilt position and a reclined tilt position. The rear
portion is automatically pivotable relative to the forward portion as the seat is tilted

between the upright and reclined tilt positions.



7 position. The upper portion will return

automatically to a neutral position when the biasing

force of the user is relieved. [0022] The biasing

mechani sm al so provi des advant ages. For exanpl e and

without [imtation, the actuator, and in particular

the grippable portion, fory5adjusting the return

force of the spring is translatable relative to the
[001Bhse colmpmeentbodiByenyiachach i dohpleg osihtiseat aod isttH@ble between at

ri ppabl ortion, or _any.pther visibl ortion of .
teesiaB R 1 R Moo adb ARl iTion o HiPpsk BRlufis loSer porton
and aréiiper Porfisn. tihe upBergRttidnig pRbtabRachitdiothé Rivee pHEibe between

they sit down and/or apply a force against .the | .

a neyiplpasiifon any ewgfepﬁedaa@ﬁl%{% Vit UBPSr cpertial, peiRg Piypiable
relatﬁfgj tH ,stﬁeai%l\«\%r %Hlltﬁ){’l l‘iH%%EﬁdCﬂ? Sfjth'%:(%il?ﬁ(@it}(ont &ethﬁ %El#’l{ M a preferred
b|a3|ng force to t seatlng structure, the I rst ang
embg@mentd the apper gortiseds tpivasabip aelativehe glpr lavger grortidre when the

base,conponent . al | ow for easy, relatively
rear P4 gl EP i BBl B F Ao TR ol Xt ve to the
[001bpse coRrp@bthet embBodisRht, AGeatiNg Stuclire indRidpOS bhdeadnPonent, a
}he ful crum can be easjly adjusted even 15when the .
first ligh imegpher piyofadly| cognesed ©obe YpseTrimpoRatist o Bk Bozonig givot
axis Qi hRBconl rlin‘ﬁ%ai@(ﬁgl& &lﬁaﬁ]@&gd’ tc> PR 1id £UE bddbid ?{g%ntal pivot

provi de advant ages. particul ar, the cam surfaces

axis ppaseddiom thal st quvati aes.t A porlion ybede ofecoral iliok sexteds sin a
by 20Ut the..no | .t ti range .of the seat.i .
tonslthtplon A€ BRL AL ik pbAR % 4l e BB b g v
horizoutap pivet ads AdidRbnshe lsechﬁd pix;atmlifhﬁﬂhd ldbigith?itliﬁl dciirection, and
imtation in U 'S. Application 10/738, 641 iled .
the tl‘.‘ié‘?: rbas pvotally sempiosisd ta s bi-EcomppIent ah i purdiy orizontal pivot
axis MRIcBPHBm| BE ik Ditdt axibhehe Mind lidkhBsLREIES: HbsFhRSMeRding in
of which is hereby incorporated herein by reference.
the longitudiamh digetiarces el i minate the need for a spring link
as disclosed in U S. Application 10/738,641, filed
Decenber 17, 2003. 25[0025] The enbodi nents of the
adj ust abl e seat al so provi de advantages. For exanpl e,
the depth of the seat can be adjusted w thout having
to nove the entire seat, or in other words, while
mai ntaining a rear portion of the seat in the sane
position. Such construction avoids the need for
addi ti onal support nenbers. In addition, the
adj ust nent nechani sm can be easily grasped and
30mani pul ated by the user to adjust the depth of the
seat. Moreover the curved front portion of the seat
provi des transitional support for the user's |egs
when sitting down or standing up fromthe chair. At
the sane tine, the curved portion is relatively
fl exi ble, thereby avoiding pressure points along the
t hi ghs of the user. [0026] OF course, it should be
understood that the various aspects
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di scl osed herein can be used individually or in

conbi nation, with various conbi nati ons providing

addi ti onal advantages. The present invention,

together with further objects and advantages, wll be
best understood by reference to the foll ow ng
woeueasjoedssdescri ption taken in conjunction w pbThisg08/052208
acconmpanyi ng drawi ngs. 10[ 0027] BRI EF DESCRI PTI ON OF
THE DRAW NGS [0028] FIGURE 1 is a perspective view of
one enbodi nent of a chair. [0029] FIGURE 2 is a

schiemmy i ¢ sideindam 8foa 8l '
potsﬂltl on. o [O 0301—]0 tI’—'I ﬂgg@%rgggﬁé%e %ﬂitgtgede

VI é@ng@fldmﬁi@ bitericdanepasse nbihy sf:mndlﬁxkhad ahairbugbewn i n
re 2. [0031 FI%F% f.B IS a chemati c side view
FFPé’“Hg 2GR “aug Oé‘ng"{‘ﬂlé‘ SRR PR ofthg dhied

2 bRk aDhd ﬁﬁ%ﬂ%&k@ﬁﬁpd}ﬁ% fe 199&&&{1 &Q.Eva{rglgf%?t] ,@Lﬁ%ﬁ

3Cis a schematic side view of the age-asse
f osuptphmmghr%wn ghiwrion gituBinglLidiescBionh&he thirddinku$ piwotable in a

re ed posi.tion th an er 2Qback support nenber
ity ﬁ'é?f??’%\re I3 o1 DB SR el s et

V £9
chal r hgs\;\%dn?%dé 1g:é{rlIgécdzéo\?\ﬁen :ﬁgﬁ%ﬁ},};ﬁﬁ?ﬁ@%’é%’ e aéreulon of
pobht ts¢ad forwistah ahple of ppeteriiaak] 8Oujegaset rdmjﬁ@% ah Dppd? surface

ext e d positiagn 0034] FIGURE 4A is an
&F@ﬁﬂm TREIPR Pd1en Sheiirgi |1‘éb&91%>¥ﬂ ‘1‘?1 echpedpasiiipor t

2 ' 3 Fl GURE 413 i
aﬁﬁgqﬂar ge ﬁﬁ%ﬁéh ?rlbé) ?%?éniin ag%(:k%egtt AR R §ﬁ'|5?)‘b’?‘%n§
Mepibeally covpledas ons deBoth @S tid eax mgi@ﬁ%@hﬁl s@iﬂﬁiﬁd Bhd i@n

expl oded perspective view of a tilt control
mat¥adp ns embesbinreat. thecharkrest ipgludes mmpmnon coupled to a

p I one t the Ilnkage
o S B Py Pl R SRk SRR ettty

pebameeid v thebRWcohpbitat &ﬁﬁﬁ amﬂﬁﬁ'&oﬁtﬁ@w&' %, @ich is
adj ust abl e seat depth mechani sm [0039] FI GURE 8is a

t Gpsidsnighwih gas @Hé@ﬁ’i‘% s dponst embﬁein@em support and
t h 4 | GURE
S TSR e i S B

- aase¢nbhok support member having a lower support member pivotally

connected to the base cbmponentrabout a first horizontal pivet axis and an
upper snppoﬁ member pivotally connected to the lower support member about
a second horizontal pivot axis spaced from the first pivot axis. Af least one
backrest component is coupled to the upper support member. An adjustment
mechanism is coupled between the lower support member and the upper
support member. The adjustment mechanism is operable between at least first
and second positions. ‘The upper support member 1s pivotable relative to the
lower support member about a horizontal axis between at least first and second
support positions as the adjustment mechanism is operable between the at least
first and second positions.

[0015) In another embodiment, a seating structure includes a base cofnponent
and a body support member pivotally coupled to the base component. A
spring biases the body support member toward an upright position. A force-

adjusting member engages the spring and is moveable between at least first
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[0041] FIGURE 10 is a perspective view of a tilt
control nechanism [0042] FIGURE 11 is a cut-away

perspective vi ew of a back support 10menber and | eaf

spring. [0043] FIGURE 12 is a front parti al

perspective view of the seat and tilt control _
weehsibasw [0044] FIGURE 13 is a perspectlvePé.cﬂtfgggo'g;@fms2208
a seat nenber. [0045]FIGURE 14 is a top partia
perspective view of the seat 15[ 0046] FIGURE 15 is a
bottom partial perspective view of the seat. [0047]

[od e de ERe ST AN Ol GALRIRER b o
c 0vfustib DA AAIREIIIA ol Fippalilé AREHECHEI 10 RahsivbB Of

the seat cover engaging the seat frane.

20 PosahiErayRE ta ghe Base cenpinesihetweaat ibasiirgfandsecond
ntro chan and hack sup

"5 Systleh! p G o BRCE e ke 0T B e e

CUbin@Veynd/ fop é}fpl}hﬂ§p§§@$n,s ak '[Hetg,r}g@iﬂlé RlerFBERGOEM and

back support member 1n a reclined position, witht

ba brtvsep perfirstmediserondradsimeant pesitigpesi t i on.
ew of the

FIL GURE i d 1
e HUIBE O iRl B B oM e L ort soRgwged the
1 NfcRed- &ghg@g%&l@@r&é Qibfightelis b RScRACKSHAP e FIRARS
in an extended position. [O0053]FIGURE 21 I1s a

pareimgbr is giayeatde in afay-aftidenciai ddéng daokitsinakis between-

rreerl{tigarst kst anJ S%E:(\)Arlan RJILP OI%I ptosx%gns with the actuator, and in particular
the grippable member, moveable therewith in the fore-aft d1rectlon.
[0017]  In yet another embodiment, a seating structure includes a base component
having a support surface and a fulcruim membér moveable in opposite first and
second longitudinal directions. The fulcrum includes a first roller rotatably
supported by the support surface of the base component and a second roller
contacting the first roller. The first roller is rotatable in first and second
rotational directions as the fulcrum member is moved in first and second
longitudinal directions respectively, Mliiﬁ the second roller is ietatable in first
and second rotational directions as the fulcrum member is fno{fed it the
second and first longitudinal directions respectively. In essence, the first and
second rollers rotate in the opposite directions as the fulcrum is moved
lengitudinal}y. In one embodiment, at least one leaf spring is supported by the
second rolier. e -

[0018]  Tn yet another embodiment, a seating structure includes a leaf spring and a

body support structure biased by the leaf spring. One of the leaf spring and
the body support structure has a cam with a convex cam surface, while the
other of the leaf spring and the body support structure has a cam follower with
a concave cam surface. In operation, the cam follower engages the cam with
the cam surfaces contacting one another.

[0019] In yet another embodiment, a seating structure includes a support
structure and a carmer moveably supported by the support structure. The
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30[ 00541 FIGURE 22 is a partial, side cut-away view of
the back support nenber in an internediate, nom nal
position. W) 2008/ 094865PCl M52008/ 052208 10

[0055] FIGURE 23 is a partial, side cut-away view of
the back support nenber in a rearward posi

t
WOORBBPFGEURE 24 is a front _perspective vi ewbgfm%}gsmazzos

back support nenber. [0057f FIGURE 25 is a rear

per spective view of the back support nenber.

[0058] FIGURE 26 is a partial perspective view of a

| oyerierfio frioiverbleofeldiive tcuﬂp@cat p@pgort@ﬁrumetln ©ppasig first and

of SRR R AN SR e L
%@Iﬁ@h Ragtty 5 foﬁ@@?iup?é@@ﬂﬁﬂure ]ﬂe@&ﬁﬂf}oﬂion
we

|sap spectlve view of a | ower ge
I R:Gﬂg the[cAff:2] ankll aGDRE c@Fed porios pgg;ﬂqned\bemee{l Hee first
ovver wedge conpgnent. shown in Fi 063
Fl o st dhs fuef pafton isdnp st oo h af P feom the

N iz
%Poﬁ n{r%ct%r%ggﬁ] éaﬁ%gseﬁévgﬁcglgﬁ?ﬁoﬁﬁt@gégg 55’1% tctﬁg%@grga

| I Sindhé ﬁfieanﬂ wvomf difecsionomnspeptvely.on wic pasfmeﬂg@nbodlment a

ective v ew

actuator. [0066] FI GURE 34 is arfgceo d?%upport el

of corehmeRbeUs FERRTHPVET FLRAITH !
and covers the thlrd portion of the body support member

[0020]  The various aspects and embodiments provide significant
advantages over other tilt chairs and seafing structureé, including chairs and
seating structures having backrests, seats and tilt controls. For example, in
one preferred embodiment, a rear portion of the seat automatically pivdts
rearwardly relative to a front porﬁon; Wiﬂ’l the rear and front portions opéning
up and forming an angle greater than 180 degrees relative to each other, as the
user tilts rearwardly in the chair. In this way, the rear portion provides support
for the }SChla] tuberosities or buttock region of the user and prevents the user
from shdm g forwardly on the front portion of the seat. By separating the
ischial tuberosities or buttock support reglon from the thigh support region,
the entirety of the seat support surface dbes not have to tipped or pivoted as
the user ﬁlts rearwardly. As aresult, the hip droﬁ (the amount the hip joint of
the user drops during recline) is reduced, thereby. providing for tighter package
space between the seat surface and tilt control, less energy stored in the tilt (as
required to lift the user back up), and lower torques at the given angular travel. |
[0021] In addition, the static angle of the back in an upright, neutral
prition can be eeisily and quickly adjusted relative to the seat so as to allow
the user to customize the ﬁtlof the chair for their particular body size and
shape. In addition, in one embodiment, the upper .portioh of the back can be
_ independently pivoted relative to the lower portion of the back, for example
when the user arches their back or extends their arms and shoulders

rearwardly, while simultaneously supportihg the user’s back in the arched
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[0067] FIGURE 35 is front view of a pad structure.

20[ 0068] FIGURE 35A is an enlarged view of a
connector between pads [0069] FI GURE 36 is an enl arged
partial perspective view of a back suspension
structure. [0070] FIGURE 37 is a front view %
QYN i er nenber. [0074] FIGURE 38 is a blySanyesans
of the carrier menber shown in Figure 2537. [0072]
FIGURE 39 is a side view of the chair. [0073] Fl GURE
40 is .a.cross-sectional_view of ancé&ct uat or azssenbl y.

[ oppsifionr| Thormpanporiomwilbisugp gUAMaHERY 42 2 PHER RES B

t he .act,ugt.or S : j igure 40 taken al ong
det’def t ibmg@[atsﬁffgg? %&E&!‘%&k?@fan expl oded

' pe'[@ﬂl@?t | e BiaSiNg GlechaRin Blko provits abnantagés. d'driekample and
control nechanism WD 2008/ 094865PCT/ US2008/ 052208

11 witomdimiriticuRBe aguater, And i RAEHENAT Hisr FPBRRIE PRIl of

Z 421 ngls(tglsgégu? %‘ﬁ%{) r}(gl_)%n‘g fe)% %‘ag ggﬁ&gsiﬁraﬁs?z{tcjﬂg rcl:{thQ ?{ h—f:el vARE

Spective view of the tilt

Zg RbfPbneHE Cﬂ‘ylaﬂ'b&mgstﬁ@)ﬂéhiﬂidh. dfiggréppatle poftid@/ & anky|cGRE

I's” an -expl oded perspective view of another
entvisttilaportionbf the batukion it WeridPratdpdnyityush Hidigh as to te

setting of the return force before they sit down and/or apply a force against the

. backrest. l 7 o _

| [0023F] In addition, when a leaf spring and adjﬁstable'fulcrum are used to -
apply the retim biasing fdrce to the seating structure, the first and second

- rollers used to support the spring on the base component allow for easy,
relatively frictionless movemenf of the rollers relative to the base cémponent
and spﬁng. A.s such, the p-os-iti()n' of the fulcrﬁm can be easily adjusted even
when the leaf spring is loaded. | A
[0024]  The cam surfaces formed on the spring and the body support .
structure also provide advantages. In particular, the cam surfaces provide a
balinced ride to all types of various nsers throughout the normal tilting range
of the seating structure. Ini essence, this prbvides tailored torque outputs as
disclosed fbr example and without limitation in U.S. Application 10/738,641,
filed December 17, 2003 and entitled “Tilt Chair and Methods for the Use
Thereof,” the entire disclosure of which is hereby incorporated herein by
reference. The cam surfaces eliminate the need for a spring link as disclosed
in U.S. Application 10/738,641, filed December 17, 2003.
[0025]  The embodiments of the adjustable seat also provide advantages. .
For example, the depth of the séat can be adjusted without having to move the
entire seat, Or m other words, while maintaining a rear portion of the seat in
the 's-arne position. Sucﬁcoustrucﬁon avoids the need for additional support
members. In addition, the adjustment mechanism can be easify grasped and
manipulated by the user to adjust the depth of the seat. Moreover the curved

front portion of the seat provides transitional support for the user’s legs when
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[0079] FIGURE 46 is a front, perspective view of

anot her enbodi nent of a back support nenber.

[0080] FIGURE 47 is a front perspective view of the
chair wi thout the 10fabric cover. [0081] FIGURE 48 is
a side view of the chair wi thout the fabric '
V0 pUEPHEPd, neutral, upright position. [OOSEFE%%&%&HOS
49 is a side view of the chair without the fabric
cover in a nomnal, neutral, upright position.
15[04083%FI GURE 50 is a side view of the chajr wthout
t hesitfingddven eroandingrnpairen teehgir- ﬁéﬁ%ﬁ pane ey theyprve
position, 0 | ' -S| L eW: [

W ERUISE A i i AR Bl S, abeu Rhs
POSYrtHeQRer. Wi t h 't he upper portion in an extended
position. [0085]FIGURE 52 is a side view of the chair
wi {0261 t 16 coudse it showidbe inderstongibatiticayariopieaspecss | -

PSR AP

BF M

Ot ABlnatifR Prbvalling fablitioh A G ikage@ SThd wivsent A0&itiol) GURE
54.1s a sidé view of the chair without the fabric -
c o\teygettien with furthen ohjentsland pdyantages Wik e bess prqesyiood it h -

the upper portion.in, an extend ition. .. . '
b FeloRye ot ianjeeiRisTAR SRRy PRR! by Blnction with the
Vi gus; anﬁn%ﬁ%iﬁgs@t tachment assenbly. [0089] FI GURE
56 I's partial, perspective view-of the seat.

[ 0090] FI GURE 57’ is a partial, exploded perspective
Vi §0027 2 BREEF DESCRIFTION OB IIBERNBAWINGS

[0028] TFIGURE 1 is a perspective view of one embodiment of a chair.

rrc cover 1n a

| [0029] FIGURE 2 is a schematic side view of a chair in an upﬁght
position. o | o -
[0030] FIGURE 3A is a schematic side view of the linkage assefnbly for
the chair shown in Figure 2. | " - |
[0031] FIGURE 3B isa schéniatic side view of the linkage assembly for

| thé ,chairlshoWn in Figure 2 in an“.intermedjate reclined position. '
[0032] FIGURE 3C is a schematic side view of the linkage assembly for
ti)e chair shown iﬁ Figure 2 when in a fully reclined position with an upper
back support member in a neutral position.
[0033] FIGURE 3D is a schematic side view of the linkage assembly for
the chair shown in Figure 2 when in a fully reclined position with the upper
back sﬁpport member in an extended position. '
[0034] FIGURE 4A isan enlarged, partial side view of the back support
member in a neutral position.

| [0035]  FIGURE 4B is an enlarged, partial side view of the back support

member in an extended position. ' ' '
[0036] FIGURE 5 is an exploded perspective view of a tilt control

mechanism.



10

15

20

25

30

30[ 00911 FIGURE 58 is a partial, perspective view of
the seat. [0092] FI GURE 59 is an expl oded view of the
seat shown in Figure 58. WO

2008/ 094865PCT/ US2008/ 052208 12 [0093] FI GURE 60 i s an

waxphgiebaghsvi ew of various conponents of the IBGIKEG#8/052208

assenbly. [0094] FI GURE 61 ¥s. a perspective view of

the chair. [0095] FIGURE 62 is a perspective view of
the chair without a pad 5structure or outer cover.

[ 008637F CUREURE: 6 & an exphded pavpwefive hiewali apnoshmmponents
FIG 62. [0097]FIGURE 64 is a front view of the chair
shehhei pkmgagss@oblifi t h t he pad structure. [0098] FI GURE

S5 (s, Bl BT AYARAELISIeN pB ki 8. Teh Bl GeabOCY

rt nmember’ an suppo ayer o

‘sus@gReacliing habedsabeise dephitmsohanif099] FI GURE 66

is a bottom front perspective view of the ful crum

as$e09 y. HIGHRI0S is1acorexpededpeasnesiaye ey ShEetseySURRUly

ARG LS o o o o

[0040] FIGURE 9 is an exploded perspective view of a fulcrum assembly.
[0041] FIGURE 10 is a perspective view of a tilt control mechanism.
[0042] FIGURE 11 is a cut-away perspective view of a back support
member and leaf spring.
[0043] °~ FIGURE 12 is a front partial perspective view of the seat and tilt
control mechanism. | &
[0044] FIGURE 13 is a perspective view of a seat member.
[0045] FIGURE 14 is a top partial persﬁective view of the seat.
[0046] FIGURE 15isa bottom partial perspective view of the seat.
[0047] FIGURE 16 is a side cut-away view of the seat.
[0048] = FIGURE 17isa toﬁ pefspective view of a seat cover.
[0049] © FIGURE 17A is a cross-sectional view of the seat cover engaging
the seat frame.
[0ﬁ50] - FIGURE 18 isa side cut-away view of the seat, tilt control

_ mechanism and back support member in an upright position.
[0051] FIGURE 19 is a side cut-away view of the seat, tilt control
mechanism and back support member in a reclined position, with the back
support member in a neutral position.
[0052] FIGURE 20 is a side cut-away view of the seat, tilt control
mechanism and back support member in a reclined position, with the back
support member inl an extended position.
[0053] FIGURE 21 is a partial, side cut-away view of the back support
member in a forward position.
[0054] FIGURE 22 is a partial, side cut-away view of the back support

member in an intermediate, nominal position.
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structure. [00102] FIGURE 69 is portion of an

al ternative enbodi nent of a pad structure.

[00103]FIGURE 70 is portion of an alternative :
enbodi nent of a pad 20structure. [00104]FIGURE 71 is
wanzoesibvaseged cross-sectional view of one enbd¥iTHeRze08HF2208
a connection between a padlstructure and a backrest
frame. [00105] FIGURE 72 is an enl arged

cross-sectional view a an alternative enbodi nent of a

COPGURS| | OFIQERIES s @ pRAM] Sideltt-uWey dieh of dikalsdck 88pport
franme. ]25[00106] FI éUIgaﬁn |se an eﬁjll ar ged P

cru&mbseutamma‘&ard'pewwf an alternative enbodi nent of

NSRS ERIPNER SR R

cr%%-bggctl onal view of an alternative enbodi nent of
a connection between a pad structure and a backrest
fr f087] [ OGFIGBRIEI T3URE r¥6 pespediivenicw gietlie back SUpport member.

Cross-sect] ew of_.an alternativ Oenbod
o (058D o SO B 96 hoariahbsyaerers Heb i AN orton of the
b P gﬁg IABGSPCT/ US2008/ 052208 13
8%3?&%@66 Et| sS Iﬁarged cross-sectional view
of [6039%! t GIGERIEVZY ie b exiploded view oﬁad:aewh‘wxgia :ﬂhiusltmft ween
ad structure and-a backrest frane. OO Fl. GURE

77 0060, 5 FGURERTS is sikls vagw f & Regksap ragket. 5

BN, O SR S

C h pO062F hoWIGUREFI (0 1.8idé isw bhthe lower wedge component shown in

Figure 29. . .
[00663] FIGURE 31 is a perspective view of an upper wedge component.
[0064] FIGURE 32 is a perspective view of a first portion of a wedge'
actuator. | ' |
[0065] FIGURE 33 is a side view of a second portion of a wedge actuator.
[0066] FIGURE 34 is a front perspective view of a back suspension
structure. : | | ‘

' [0067] FIGURE 35 is front view of a pad structure.
10068] FIGURE 3.5A is an enlarged view of a connector between pads.
[0069] FIGURE 36 is an enlarged partial perspective view of a back
suspension structure. '
[0070] FIGURE 37 is a front view of a cover carrier member.
[0671] FIGURE 38 is a side view of the carrier member shown in Figure

- 37. , '
[0072] FIGURE 39 is a side view of the chair.
[0073] FIGURE 40 is a cross-sectional view of an actuator assembly.
[0074] FIGURE 41 is an enlarged view of the end of the actuator assembly
shown in Figure 40 taken along detail 41. |
[0075] FIGURE 42 is an exploded perspective view of another

embodiment of a tilt control mechanism.
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the chair in a neutral position. [00112] FIGURE 79 is
an expl oded view of a fabric attachnent assenbly for
a seat. [00113]FIGURE 80 is an expl oded view of a
fabric attachnent 10assenbly for a backrest.

WoODAeuFes GURE 81 is a side view of a cover JKd/GaH§/082208

assenbly. [00115] FI GURE 821tis an opposite side view
of the cover and handl e assenbly shown in Figure 81.
[00116] FI GURE 83 i's a perspective view of the handle

shepwyel N FIGURE: 458 b -cul- 80yl gdrigeCiiEvi8é of & back support

perspective view of the cover shown in Figure 81.
[ OOt8kFuCEURE Bngs a partl al perspective view of

“RHT ST SRRSO L R

Fi ierBar®en shdlia®; drgq}BE 87 is a parti aI perspect ive

view of the upper Dbackrest assenbly. [00121] FI GURE 88
i s[(H}'TG} osﬂ@E&E @mlmvx;dmdqﬂfpﬂrmctwc\m‘é@f angfiesin i n
25Fi e 87 al.ong |ine 88-88.

em o iment o ac angle adjustment mechanism.
-{6679]  FIGURE 46 i is a front, perspective view of another embodiment of a
~ back su_ppon member. ' '
'{0030] FIGURE 47‘1 is a front perspective view of the chair wif.ho’ut the -
fabric cover. |
[0081] FIGURE 48 is a side view of the chair without the fabric cover in a
rearward, neutral, apright position.
[0ﬂ82] FIGURE 49 is a side view of the chair without the fabric cover in a
nominal, neutral, upright position. ' '
-[0083] FIGURE 50is a sidé view of the chair without the fabric cover.in a
forward, neutral, upright position. o
[0684] FIGURE 51 is a side view of the chair without the fabric cover mn a
nominal, upright position, with the upper portion in an extended position.
[0085] FIGURE 52 is a side view of the chair without the fabric cover in a
nominal, neutral, intermediate recline position.
[0086] _FIGURE 53 is a side view of the chair without the fabric cover in a
nominal, neutral, full recline position. |
[0087] FIGURE 54 is a side view of the chair without the fabric cover in a
nominal, full recline position, with the upper portion in an extended position.
[0088] ~ FIGURE 55A and B are partial cross-sectional views of a fabric
attachment assémbly.
[0089] FIGURE 56 is a partial, perspective view of the seat.
[0090] FIGURE 57 is a partial, exploded perspective view of a portion of
the seat assembly. ‘
[0091] FIGURE 581is a partial, perspective view of the seat.
{0092] FIGURE 59 is an exploded view of the seat shown in Figure 58.
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[00122] FIGURE 89 is a side view of one enbodi nent of
an upper backrest assenbly. [00123]FIGURE 90 is a

si de view of one enbodi ment of the chair.

[00124]) FIGURE 91 is a back review of the chair shown

wianobs/apesee 90. 30[ 00125] FI GURE 92 is a parti sRCTEER2008/052208

away view of a portion of 8 backrest assenmbly. WO
2008/ 094865PCT/ US2008/ 052208 14 [00126] FI GURE 93 is
an enl arged portion of Figure 92 taken along line 92.

@}BER%ﬁO R aft eSHIBEST BEW 0f WRdbus\CoRPointd dFhe

FI
connecg assenb shown in Figures 92 and 93
takakaglasﬂ:glbdty di rectl on substantially perpendi cul ar

c of Fi ure. 92. [00128] EFl GURE 95 i
i@ﬁﬁt | ﬁ@ﬁ@%@% seretBr gkt St oo
Jg@%g m apels ?ééuv@efﬁews%b\eﬁmywm@fa gage
[ rrent structure. [00130] Fl GURE 97

[ Sst&l‘ttlﬁ'ﬁloabgledcmreew of t he backrest structureS shown
oalfigeh pETG DR Gk sgervioroL e shar i LG oh &
S nﬁﬁ?’?i A Fﬁ@bﬁi‘ s A8¥nt Grew of the chair shown in FIG. 62 with the
| pad structure. _ |
[0098] FIGURE 65 is an explpded perspective view of a flexible body
support member and a load support layer of a suspended pix'ilated seat

 structure. 7
[0099]  FIGURE 66 is a bottom, front perspective view of the fulcrum
assembly. - |
[00100] FIGURE 67 is a rear perspective view of the back frame.
[00101] FIGURE 68 is portion of an altémative embodiment of a pad
struciure.

- [06102] FIGURE 69 is portion of an alternative embodiment of a pad
structure. | | 7 |
[00103] FIGURE 70 is portion of an alternative embodiment of a pad
structure.

[00104] FIGURE 71 is an enlarged cross-sectional view of one
embodiment of a connection between a pad structure and a backrest frame.
[00105] FIGURE 72 is an enlarged cross-sectional view of an alternative

- embodiment of a connection between a pad structare and a backrest frame.
[00106] - FIGURE 73 is an enlarged cross-sectional view of an alternative
erﬁbodiment of a connection between a pad structure and a backrest frame.
[00107] FIGURE 74 is an enlarged cro_ss—sectjonal view of an alternative

* embodiment of a connection between a pad structure and a backrest frame.
[00108] FIGURE 75 is an enlarged cross-sectional view of an alternative

embodiment of a connection between a pad structure and a backrest frame.
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[00132] FIGURE 99 is a cross-sectional viewof the

link shown in Figure 98 secured to a frane nenber.

15[ 00133] FIGURE 100 is a side view of a cover

attached to the chair. [00134]FIGURE 101 is a
WO 9885098888t | onal vi ew of the cover and frane RGEKER008/052208
along line 101-101 of Fi gube 100. DETAI LED

DESCRI PTI ON OF THE PRESENTLY PREFERRED 20EMBCDI MENTS
General : [00135] The ternms "l.ongitudinal" and "

"| g8} " aSFICIERE heiLinentdiged dibandebiabvietdifaaateinbive
directions 50, 52 of - the chair fromfront to back and
f r ombadident of m¢aecctioadisiracn agiag strgitwiciagd pypackipg fagiens

! v Usidel i back” .. 25" f or.wa I
T e e i e R e
' nkﬁﬁﬂﬁr%ta%m% GftsRow A & a/mau&ﬂqbdsﬁm ons and
portions of the chair as normally understood when

vi €A 1T r om FlR8IRE 78 peeside eicwfof shachair sbowr imbighre Theith
c%@}dt shoul d be . underst ood that ‘the terns
1 2 ng WA BEPEPR- ~ coupl ed, " "supported by,
mﬁﬂﬁ] at i ofg; e %fan x?fd?lﬁd Vfévft%ﬁbnérﬁfa%hment
nbers or conponent's that are joined, engaged or
abats'emﬂly fohetdwer directly or indirectly, for exanple,

2§k 6P 88 Supisel s o ab it Hie o
or agg@gb;%gpsg& re@l intervening nenber(s) can be
e

j ol ne I'ng Integrally formed, or by way of

- va[{lﬁllIS] f astEIGURE 8¢ £€de viewalf adiong dnd handieapembbnd

thout. i mtati on, nechani cal .fasten adhesi v

welWIAS] | pr ASOURE 2 5o oRposie sidk VAoV Ed hiRe
{eLrB GRS ifege, (v or Smore

[00116] FIGURE 83 1s a perspecnve view of the handle shown in Figure

81.

[00117] FIGURE 84 is a perspective view of the cover shown in Figure

81. '

[00118] FIGURE 85 is a partial perspective view of various seat depth

components. B

[00119] FiGURE 86 is a cross-sectional view of the assembly shown in

Figure 85.

[06120] FIGURE 87 is a partial perspective view of the upper backrest

assembly.

[00121] FIGURE 88 is a cross-sectional view of the Backrest shown in

Figure 87 taken along line 88-88.

[06122] FIGURE 89 is a side view of one embodiment of an upper

backrest assembly.

[006123] FIGURE 90 is a side view of one embodiment of the chair.
[00124] FIGURE 91 is a back review of the chair shown in Figure 90.

[060125] FIGURE 92 is a partial cut away view of a portion of a backrest

assembly.
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Li nkage Assenbly: [00136] Referring to the draw ngs,
FIGS. 1-6, 18-20, 42, 48-54 and 58- 60 show a

preferred enbodi nent of the chair having tilt contro
housi ng 2, 10seat 4, back support nenber 8 and back :
wa) 2008/093%65ul d be understood that the term "hdSi¥go0s052208
generally refers to any supbort nenber that supports
anot her menber, and includes, but is not Iimted to a
structure that .provides an enclosure. The seat 4 and

a l[eo¥e6] por tINGURE 93fis ihenllrpekpa@tion sLipigareto2dalty aong line

I i nkage assenbly 10, which is pivotally connected to
th82tllt control hou5|ng 2. 15 The tilt contro

MY, RN A SE3E, CAPRRA S 5 LA

u p@l&fwﬁfn&qgﬁﬁs 94 andd3 taReehlohs a@kedn@@ubstchitﬁh iaéz@endlcular
joined, for exanple by welding. [00137] The Ilnkage

asgeﬁbwytawwwﬁ&ﬁﬂd@§2a first link 18, 518 having a

I BaBhG P 8 i BhAGHSEYE SnBodBih dASp o
-t I hi()lQQPt r ol FIoAWSE 9 94 re@ﬁﬁ_ﬁsﬂe@im@ﬂ@@tof ol exﬂb(ﬁddhéﬁt of a
hori zontal pivot axis 22 he first |link 18, 518, :

, frbm&nﬁtﬁquuan be forned fron1any sui tabl e naterlm

f@#‘ibﬂhe "Rl ol ViR B RaRes e shown

uﬁ%ﬁu\(ﬂ@uﬂngq%@ct ed to a front seat frane
24 524, which fornms a second link, at a second

ho[0(]2|6111 al ZHEURE 98x$ spzﬁﬁalfwrapechvemeav abwhindawith y snap-
éendlng U shaped support or |leg 28, 528.
f Y Aevishl y a single-first l'ink is provided, and
ed t 1%5 ekfibnat YRR rihefnk H%m ﬁ\s
gﬁﬁgﬂt] éd gmggshe upst andi ng porti ons of
tth@ﬁﬂﬁbkﬁm&ﬂ%oaﬁmn&unmﬂﬁﬂln two pl anes and extend

upwardly and rearmardly fromthe pivot axis: 26. R
A (AT 5o CTURIING i side e of A RRLF e I 16 e chair.

ﬁf éi}ded 611'1 @6?%2{&0 sg anv&@%fﬁfeaéov%x‘%rﬁ'f

e can be I'ntegra ormed on one or the ot
Ortalhe:ﬁ hion®liné h@1f101 sfP%nﬂ: Xecond |inks 18, 518, 24,
"WD 2008/ 094865PCT/ US2008/ 052208 16 524. \
Alternatively, a separately fornmed axle can be used

to secure the flrst and second Ilnks I n one

e
whg Bgﬂﬁl ?ﬁ ﬁu*y o] Z@?TJ T@UEFEEﬁRE[)
al 30 secur ed betmeen the first and
Se@%ﬂ% lLinks. The end portions of the axle 32 snap

0 ?he second link, while the round ribs carry the

| o138} SOCKEHe t8¥my ‘G6REMABARI Md “lateral” as used herein are

- intended to indicate the directions 50, 52 of the chair from front to back and
from side to side, respectively. Similar]y, the terms “front”, “side”, “back”,

LI

“forwardly”, rearwardly” “apwardly” and “downwardly” as used herein are
intended to indicate the various directions and portions of the chair as
normally understood when viewed from the perspective of a user sitting in the

| chair. It should be understood that the terms “mounted,” “connected”,
“coupled,” “supported by,” and variations thereof, refer to two or more
members or components that are joined, engaged or abutted, whether directly

or indirectly, for example, by way of another component or member, and



10

15

20

25

30

formed in the second link to receive the axle,
bushing and ribs. A cover nenber 38 is di sposed and
connected over a forwardly facing portion of the seat
frame to provide an aesthetically pleasing

wappevesase. The seat franme is preferably rracfé3T6f52008/052203

glass filled nylon, although it should be understood
that it 10can be made forma variety of materials,
|nclud|ng metal, plastic; conposites, and

CORRINRAhAOME t\%‘ ef gRte HEMBAS ldrin@nehing meeitizod) cartic, Jomed
shown in FIGS. 98 and 99, a front |ink 1018 i nc| udes
a prbeingintegralissfoomedouty wayxs vaneusHasieing devdces) ingluding

ggﬁﬁ%%%kéﬁ ?ﬁﬂﬁg%gégﬁ%re g%?é meggﬁﬁ%gegh%%on tﬁdmg’

POBeSs fi@ BehtloV6d 14l Snediiberd) ORI Ay rénd e;mﬁam@” @3hd twendr
arm 1028 with an-enl ar ged end portion defining a

catete.nenber 1030. A seat frane 1040 i ncludes a

- laterally extending recess 1042 shaped to rotatably

recei ve the pivot nenber and attached bushings. The
frgmaé@Aggethg) udes a.pair of spaced apart radially
extendi ng catch nenbers 1032.  The catch nenbers 1032
ar sma@]osu t iRufiedng e l:hetdnawmemfdgﬁt bﬁolﬁ &0, %ﬂ$—§4 204 88-

f tiall th
?‘5 hays pregme oot tieu B natibe B el iling 2
@rl%cﬁ rﬁ{?t%ﬁ%&nﬁé}@wﬁq)acﬁ 6. ﬂ%hbﬂld BE a4@dtob® AL itee

aX|a ‘nove between the link and frame and with
t hanﬁn‘galwﬁrgenmny\mnrsm enjpmppsrt aredhbsphiabsupports another

, t di al . t b t | i nk
 BnmerParaid e P ot DRABN Y SETP A FEYERR o

t hg,r( Sﬂ]i[ég J{Q&E Qf'%dq{ 1oWRf 61%%@32 of thetRENRM 5@ ed by a

to rot tably recei ve the bushings
10Bfkagt Asseomiyr 150 ke Hietnig tplivond1 1yt doaneaadts shel G4 Qt,)ntml hohsang 2.

" individual depth of each socket 1024 qﬂ ﬁ si de
¢ h&heBit confrad hg\a%rag & fommsrhbask eorgpNeal ¢f the

age grsehb-

t hife FORARGuaR2 s BAfied O ApGpf BbYer 18n )Rt Backer
a 6 pvidehl e Zoified, rf@;depiaﬁtphee;nwblhmgedge of the | i nk and
mout h of the frane on each side o

20[!@/1@”9]4865%1:1%2%@/595@26@ 1&#‘]%@1@9‘] ilqlf @pg;gp%ﬁg a
g%? F]fgfl/fgllxgtrgﬂjfsl l&'f%l%%'fggg gf‘q hg@ #he)ltcgfcﬁngsfo?&ggrdf}f frol e

C Ofrbﬁtﬁﬂﬂﬁtdi &¥hé AR kehtrditdAsiap ohbise abmplm&ngaup a T2 Aodisontal
that side is elimnated and such that an_ opposite

bupivbhayis3d. dhe §izg, linkot8s SES. @4 front bk, gy fosned fem any

t he .ot h
T
| NPRL FilPIS LAGRIs Rl ARd hes £akekd &l :F]%tall}@&ﬁméﬁe@ oa
right side) is biased radially outwar

c ofromtspatricinmg24 §24 hwhishifenmsrogeondding, at & segmd karigentabn
t he frane ser hen

b S 2 PPORIBE g LRy Bshdife - 53‘3?%‘9 stpphi of g 28,

Sogpnptkhe S M el )

S nejcklié of the phppoe, 28, 528.eBy shown in FIGS. 47 and 39, the upstanding
portions of the support 528 are curved in two planes and extend upwardly and
rearwardly from the pivot axis 26. Alternatively, a pair of first links can be
provided along opposite sides of the seat. A pivot axle 32 can be integrally

formed on one or the other, or both, of the first and sécond links 18, 518, 24,



10

15

20

25

30

rotatably securing the link to the frane. As shown,
the link can be installed fromeither side, and is
therefore not left or right handed. It should be
under st ood, however, that the mechani sm could be
woonbd/guseed with a si ngl e catch nenber on t h@AIGSRO0EATE208
a single catch nenber on tHe frame, with an ‘
150pposite el ongated socket in the frane to initially
receive the link axle. It should be understood that
thssy, d&}{é&&n&@* alEp e foAnédixdd aldl b 1SELUI BB Yhel fYOE and
conponents, is not limted to the frane and |ink

f osecand halts: Iasme hobodiard.. tescdd Bed formedonhdhg Grstliglo be

ooy B SR R SHeL it
adﬂétwegﬁheff{ﬂs AR 17 &i‘ﬁé“erﬁ%hi&l@ of ﬁx%@xi%%z%\‘ﬁ@ﬁ' i@

secure any two conponents In non-r ot at ab

engrgecsadtlink] ehilewanphel Mllfselaa*ytthﬁeload)nmsgc;keabn wreseBo is
the socket or end post, or ot n rotatio

nefAsegd in @Pée%ﬁﬂinglﬁ? ERFERVE ﬂy‘fr shingeapd s o Y GYSr The
devi c t I
RSO ARl ‘-’émaf?%’é“'%%‘ﬁ%cﬁg%t fighrie

Wi tdabfthmb &y pidgide@npeatiéitallgpleasisnipiganance St ceat Sraer is
a pinto be inserted al ong the rotation axis.

 Lopeetoatrade ph glasofilindasyloms alshoyeh tisshopld beppdersiogd hat it

t f 4. 5
S SR R ey T R g 88, B, o Bponicy

apa{dcdzﬁblhziiﬁmkﬂ{e@é@ direction and form an openl ng 42
t herebet ween. The arns 40 extend rearwardly

| oﬂlyllﬁﬁlbll nalln@netber ¢robodmenty dovHa HESME z@dt98 2 Frem link

h h
-44 g 08 St o B B o AR Gl oflo ey S
g@:;o@ftérklﬁéﬁﬁﬁﬁ@ﬁjoﬁt nas z@gaﬁ: oShaBRigs 106 are axially dlsposed
/ 094865PCT/ U52008/ 052208 18 cross section

de(bm merpgasua, smuisclade aminwardy exzediparesilicnrge W28 vthgan

o Emmadrad Boftiof affnite aach piaper 1030, ikt Bule 04 1c”
vefnuuqeéo g 1AL AR RS BN Shid RIYEAIIPrebaDE i p5€bt

carrier nenber, shown i-n"FIG 17, which
S nmpmbemnnl anlaeha‘drlmsbmgFoTheeﬁanpliMﬂ ig¢lhdesfa mg-‘e!}fﬁ)@&d

© haerpaelly SoRboB FaRR MLy APEretg Pomhes 1HAERE°
; ofr}%e?f%ﬁ%ht R&fﬁh?@{@hgﬁ@ﬁgﬂ WRRfB46 tHifec? GRL sufﬁt@rﬁﬁllfy S

I'e receptacle that receive a nale
postigred Wity the duencittteparaions H30rd tizaesilivd mimsighen the link

swtable enbodi nents for formglg the fabric a]{;d
m ame arsEngegedr Sy PwEeRe Rt pHl PO ety esn the

06,
i ARLBEREBRF b 4 QAR PR P S B AR
Deyrleeaatm girblatieniadiad ndjvemlemslm\eaenfthe/\lmlcztndl franiee tielbaby

i ncor porated herein by reference he enbodi ne
s hisy#tably sequags tolindnie the frapge The AP I%’gFﬂ fasa

T e o T e

hos &6 Béo%ks To4a n@&hé Aftitioudddpthiog each socket 1024 on each side
thereof, are greater than the overall length of the link (from one post end to the -
other), or greater than the individual length of the axle and hub, with a gap
1022 formed between the edge of the link and mouth of the frame on each side

of the link. -
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15rear portion of the second link 524. [00141]In an
alternative enmbodi nent, the carrier nenber is
omtted. Instead, the fabric is provided with a
plurality of fastener conponents, such as Christmas

Wormes/ogsss ener or snap-fit fastener, that end&géis2008/052208

openings in the franes wit® a snap fit. The fabric
can al so be secured with other nechanical 20

-fasteners, by bonding, or by various conbi nations

‘entitled "Tilt Chair and Mt

theyo§99]  FONn @p&ambss anaSsehitulites dieend %.g.deft KidBof the
menber 221 is attached to an edge portion 225 of the

c ovsshingéaxdy 1020ab926calloof the way lino pepeeipandingsedkenl024 such

stapl e, bon sewi ng.,etc,., .or conpi ions thereof A

AR BT e T S AT e

t NGy shir TR 1RIPEC 1 0247cke R0 the! bRk b Bie $6REs dd BBBtheVsild (c.g.,
C

the cover wapping 25around the inner franme and
C oNghitisitly) tinbishéigoeddlonghe pivat an #9342 28 this initial insertion

[00142] Referring to FIG a frame er 321.1i.s
agHage. IR EPRQsHe F%C%wagélﬁ% ‘r‘%i&yﬁlgglf Slfiﬁ:‘g)gl&wfméﬂlﬂ
bondi . 2 i s

¢ By B 2BbirtBop S LAG fcber MR A LI the

I efr&nBeThe hiep 32 fnowves the, litk 1018rimam axikl ¢ireciien alosgrtied.

The clip 327 rel easably engages a 30ferwardly facin
f | Ho¥dopend the appssite ped Beaidlihe Biased cafeh I@%@‘?@fipgm(ftﬂ%é Side)

o QP BeaGh By e d0r7 Qi e S iy BARE oy

acfo%%lgaﬁ&uﬁhg e 10k tohee page s Ak WBdwii, @he link can be installed
[00143] Referri nq%.to FIGS. 6-8 and 57-60, a plurality
of fremgathennds, aedispbereloze et 15k or sl handedy Jt shianid b y

froman inboard e of each ' .
oo BRR6rT Braps mefRl ol BPL Ak ANGh dRmele
ancesH Ae@eet diedd iR khd ORingR: cathGnentlhi on the frame, with an
engagenent / support platforns are joined to a :

s uegmesdeclohgalsd soalsgidr thenksame Fo, iniiisly Kecgbrithfelinkgaxle. T
ti f th t. ti. f |
CritnEhrnge T PughisdeBEE b Bt o T sccue sy tgo

t h&)rﬁ‘ﬁdi'i'én@f ardn€ nb 18hieB©ahe fiimaand Eok G kdhhiras shown and
exanpl e, a nenbrane can be di sposed across.the -

opdascribedaritistiveldslsplbreandairtood that e ppdient Fruasdiripsyps

e arTRGO ) g el dR P i AR 1 g

PURrirshsfofscal be-usBiil debdt iaﬁﬂ gglg c?xggﬁfeﬁg 118U§ ESﬁ)-Iékhtaal&d

Thergegémentt foe example vhdiestbi eenfigurafongitashsorket j9s prhpost, or

15i . ted herein b 1N one. .
al PO BTN PR At 5a0 isBor e
Meidsde LPrﬁvi@anifoir G5 EtASnchis e R ARHQMiaRY %l Abie chdsart

structudre, as shown for exanple and w thout :
| i movedbieomlatine th Sich At ivad tiobha v fogrovyde am gpesgE, @91

filed 12, 006 an nti.tl ed. . SUSPENDED Pl XELATED

SWF%%E%ET m%&@s,en?‘ﬂél%gﬁf]?errg%&]iog3?“8‘3ure of which is
20[roh§!iﬂby | NEPERRAERS BIGHE-8iafid BY-606he FoRCRat friine 24, 524,
particular, as shown in FIGS. 12- 17, the suspended

pi o deadredlide hts & paiucf mbetahtidlyshdrizantel gowddn2Ht thetare
havi ng, plural ity of openings through whi t he

o o e e et SBSE i o o BPetipe S iR
engﬁs]g' 405 dnla Bl i i sifuktinal JiRR1SH S0 eoELde front
pi XI %‘Jt&g&d seg{ndgt ruct%?é@%}%rq‘?llggéru innclludgs a macr oe o
c oiithd Aae of fhayhsir.6Bach aral igdbmgifred with a guide 44, 544 or track

that opens to the front of the frame. Each arm preferably has an L-shaped
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25exanple a plurality of primary support rails,
joined to the frame, a mcro conpliance | ayer 68,
i ncluding for exanple a plurality of .spring eIenEnts
joined to-the macro conpliance |ayer, and . a
WORpRAOUSEEayer 70, including a plurality of H’CXFQIS%O“S’“SHUS
connected to the springs. 1°00145] I'n one enbodi nent,
shown in FIGS. 56 and 59, the nmacro 30conpliance
| ayer 66 is connected directly to the frane. In
PagbbLitcAdn demitl $iubsantallydiorizbetahiieize 4Ba§4ﬁrankiasvealcally
T-shaped head portion 69, which is dla % MQ
20084001B88RPAS/ 345200 shudey obfingess #.Ofd coisedpagardly from a

bet we t Wo acent I

oloh 5 des Ui Et BaTE i WP RRbkeg b Mhaop B enHRSe Y Bhasy
hol gt REmBe EpwitintFIE. 17,38ch Hags bxﬁadaeefeamé Skorkasmple,
openi ng therethrough whi ch recei ves one of the posts

7 1thp(ﬁ;ugelrsc§:ae be benfigesdd widh habmer eatshsmeghers at the ends thereof

014 Referr ain tp Fl d
R 53985 Br Sl cofaon il kPGP 2
h a&n@ocﬁﬂieﬁts Othe 86T Bradft is Bofthe@Windemgleretepack fatireceivee:
Iongltudlna1 direction 50. The arns are spaced apart

i nnmb@drmrefoamedion dtdagier semhed Hﬂ@owsgqf&wmbvdlwems

R e R R

,57& ag&ﬁt 1} sall\%;pdlom@;b%t 10796 A0 iR Maréd 8, 2004 aatie

con |gure simlar to the arnms of the front seat
f r envizledafabriqattahenchoDeviont e catics distlesuese! Wiish @é@reby

76, 576, 7 57 rdly e
an@cmﬁvr@?iéﬁ%c%n]@a‘é ﬁ@%?‘?gﬁ s{l}gﬁ of esf S
S8¢0 3heln %87§-n8\,"11n%5} Bﬁteraﬁl@f‘ﬁésglb@l@ﬂt GRCAIRROALE, iﬂad
suspende support nenber as just explained. In

pathich Capey or saoplee downwartiyookwardlthe hppomtal figngeefoonwaal the
of the seat is couple a the arns of the rear seat
frﬁﬁ%PO%ﬁépéﬂFﬁﬁaﬁﬂtf supporting region 84 is

ﬁﬁ)ﬁg Longl l%l%%&lﬂ@lln advd &ﬂﬁ&ﬁ&l@ﬁ %/thfercgme} BRmber is omitted.

pporting region 62. he enbodi nent shown
l nIrEte@ th® Gaboiads Hidyidet evithl aqﬂgsahﬁy?éf fagteneo topereais, sughtas

rather has a sli ght co profile, and then.t &rs
or CBrigpws tra@mmaswrfn%&é%’ oo b 28 PRAITaS 4 8 TS
t OW%B% E\E;Z le Ofljéﬁo%f}lép o4 eogeclnléﬁ VHE' d’tﬁ’erlrﬂléréharﬁgﬁ The

flanges |nat|on forma V-shaped

OpRBieAgrsytetondigyetby watrmms hemblrxziaons'ltha"equ dior nxprgde. s
prevent the carrier nmenber_ or oth@lg ent of ég
f athown mflflsm7%>ao%¢m%ﬁ@m§r Blisaup <3k Pagien

][ ?@:ﬁac%g%gl e.g .,?ﬁﬁlcsoz%e)ﬂi}é’ QbRnbf W M&a bbﬁ'@, sfe%ﬁl%teté,e(ﬁ’t -
combinations thereof. A Christmas tree fastener 223 is then secured through
the frame member 221 and into the seat frame, with the cover wrapping

- around the inner frame and covering the head of the fastener 223.
[00142] Referring to FIG. 80, a frame member 321 is again secured to
an edge portion of the cover with bonding, stapling, sewing efc., or
combinations thereof. The frame has a U-shaped socket in which a retainer
cliﬁ 327, e.g., tinnerman clip, is inserted. The clip 327 releasably engages a

forwardly facing flange portion of the backrest frame 302, with the fabric
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25[ 001471A pair of leaf springs 86, 586 bridge or

span the gap between the free ends of the arns 40,

540, 74, 574 of the front and rear seat franmes and
are secured, for exanple with adhesive and/or

. Woewbsa9esss 587, to the horizontal fl anges 46, P@4E52008852208

576 of each of the arnms. A%lurality of posts 589

further support the macro conpliance | ayer 66. The

| eaf springs 86 pivotally connect 30the front and

I e@fappRit arbiirdI 8 cd @ ofIBE Gafe anntic 32 Hand thigs acrass the front

virtual horizontal pivot axis 88. In an alternative

ew@bﬂﬁn@hﬂﬂKﬂhe second and third links can be WO
4865PCT/ US200 VO nnected

QU i e TR
me Feméiy sﬁﬁ%ﬂ Snssy Bswéﬁélﬂpﬁb\ﬁdialy ftdie ap ldb@&rd&)ﬁ pSof

- can edeflne as a conpliant joint allowng two

c oegob heniventaldlapige 46, 346 é&hmepp@t Elatfwmaﬁ@f:ac &aatigured
t he. 03|t f the axi or vir
en¥ibé st laigggdess BoePRad, S0t Brenghesticblsbe Mitiggms are
yis8Pgdte ﬂﬂEH@ §, QichSRained 4 Rasihad
|?&emogg\qﬁﬁﬂgé§f|§0dexstendl ng sﬁppor% nen‘eoerg&gg 590,
pomat i Inpadicalongfreal high-cegpoftingregibn #2wf tha spatiis ccmpled to
armests@f?Z re conpected to and extend upwardly from
hée auph %%’ﬁb% Tafife rear seat frame can be nade-
fr par
m : KQO ; cﬁ& g;{(glﬁgl:% que}gggrﬁlglcﬁﬁ‘ Be HEE@SS% Qgﬂr{])g; {8 8pdning
al anah Humgaé&ﬂ&#@}hﬁmppmap}aﬁeans (ﬁrrﬁnmrsm eablY 2rm,@s shown

éﬂioégérhéi imBes hevhsaion Nag L7 ol sledSembih g 20
&b'l‘ﬁ}taéhd thU %Of)ﬁ%lﬂ‘{aut}ﬁ’ NS 56h47018855023 nfl QRIS cﬁﬁlr

Four Ivot axis 96. In this way, the

' ba@ﬁ Mempﬂm;mthezusmharwﬁ” the ahtireldisehsaierod whichom hereby

pivot link 18, 518 and 15front and rear at franes

24mcwarateﬂzher@v Dy deRrase  IOTGHETaA g Smbpdimenatho. bar
- B LR 03 g 3 b

t heeruetimé ras sBovin For examblecandavittionelisitation fnrldfh Application

| eiier AT 881 e Bl 12 s and cnired G ENSED
PIXELATED SEATING STRUCTURE?”, the entire disclosure of whichis
hereby incorporated herein by reference. In particular, as shown in FIGS. 12-
17, the suspended pixilated seat structure has a frame component 64 having
plurality of openings through whick the support arms are disposed, with the
enlarged heads engaging the frame with a snap-fit. The suspended pixilated
seat structure further includes a macro compliance layer 66, including for
example a plurality of primary support rails, joined to the frame, a micro
compliance layer 68, including for eﬁamplc a plurality of spring elements,
joined to the macro--compliance layer, and a load support layer 70, including a
plurality of pixels connected to the springs.
[060145] In one embodiment, shown in FIGS. 56 and 59, the macro
compliance layer 66 is connected directly to the frame. In particuiar, each

strip 67 of the macro layer has a T-shaped head portion 69, which is disposed
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20(FIGS. 3B and 52) to a fully reclined position
(FIGS. 3C and 53). As the user tilts rearwardly, the
first link 18,518 is pivotable relative to the base
conponent, or tilt control -housing, about the axis 22

wionoes/doissst rotational direction (clockw se AGEAIS2008/052208

viewed fromthe left-hand ¥ide). At the sane tine,
the third Iink 72,- 572 or rear seat frane, pivots in
the first rotational direction 25 relative to the

s emQRd opdnite Rbwe@Pid Ofdidceantips@aimis STEE Tab eblarded dicad
pi vot axis 88, such that the angle between the upper

s uSGleaxecr@s oudr thtrd-shapaithead guien 82d belds He stémto thadarke
PR e R T T
of7g§(§s§1[§&%d B&W%e&?@ﬁcé’f@ﬁﬁmt 4wy seat is in the reclined

position, and preferably in any reclined position
r ef@0W61d| y ®efdrhieg 3faipto GIGS. e artd DRO0, lardasdat frame i
initial upright .positi

5% o e BN Bt PR e 415 H4fa e PRGN

o Dbl dieh 0, My arms are spaged apartin e lateral

t hairecli8n8?2 asdaredabituabily alpoudtwillB®e atms 86,840 of the forward
enbodi nent, the rear seat region SQA;in vots rearwardly
1gsepieframe. weth e Gies gnds aldhe Aarsdla F4ddded74 pbpatlly

_ \l;l\ﬁgé{ iu' E}{gh gﬁ]%:‘a%llrr{g 94,1: $r 4%'?(? c$dﬂr$]ugeéirs%ﬁhéﬂ8 ﬁéﬂﬁzﬁé{s If rﬁ'g;l’ fg%m seat

Seat’ Tegi o pivot's lve

t O £HhQ W inchuehdiahtal ARl vepial Aaggs 06, 376y 8,578 mpwardly
further than the front region, and fornms an angl e

graxatnsing frgersi8) 580 and ppvadly exipdtISrARERECMANKBURPRE] o

e o SRR 0L LA LN, 454D Ahd®

I 85 dyiBFpRPBEMbENasGalt oM phaheRINERHc RO teal Butatiel 200,
and dgre?%rably IS Sgbout@rl%. In this way, the rear

r eyipportidg regiornt $k obthaseynvedupled te tspams of the reargeat frame,

i schial 10tuberosities or t.t ock i.on,.of.. t he user,
st e R et s St Ry iR dd

S - bt Sioh 821 WRthe kMibbdinlchEsHeRal ih FIAS. 59
t@%%&wﬁ?ﬁ?rﬁ%gﬁégt region 62 of thfa se’aft is :
medndtéd;, thedlange §7® stran tinedr] but rdtherdase sbghtenteave prof(lg and

ivot) th h the tjlt f th hai By
Sebep apemgr eacs anmvardbpuprddip oL e 7SR pidabe

rf?{l‘ft *Spaétgigﬂ? R aggxké%w qfe ﬂ"anges SR h&5Y8 ff conéb"i‘nzftf?nﬁ

sea sur es not have to be tipped or
pi fearh @dV-akapel epersipg which viewed dronathdlside. Ahe @peesgihelps

the hip d [ d d, th b i di
o SR Ul ELBRATR o
g eSS B i e i o e

OGSt ke afafe8My, the first pivot axis 20 forned
bet ween the first |ink 2018, 518 and the tilt control
hdf8147% 2 i & prispf leahwanep$oasa bydat of wen s aapibepyssat

axis.96 formed bet ' '

£ b e o Tt 10 540,98, 57 ditng i o 18 2 Mhrdc B
pasé Eéc@fh@gfcfr@kmﬁfe" widphdHeki®e hidd/bickaftonet 58%K its tkSorizontal
forned between the forward and rearward seat franes

i rilapges 4611546l 76 A6 OF¢a.of aegoms. Sudtnralifaef nome SBRifwgher
! Isplglgpc)?r% the%eij(:rg 981?15 1et1necg 12%%19 56. The leaf springs 86 pivotally connect
the front and rear seat frames, or second and third links, at a virtual horizontal

pivot axis 88. In an alternative embodiment, the second and third links can be
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. connecte

atrélaltwatq/

25support nmenber 100 tilt rearwardly at a greater
rate and angl e than does the second |ink. In another
enbodi ment, the fourth pivot axis 96 and the third
pivot axis 88 are substantially aligned vertically

woo6s5004%8- 54) . The pivot axis 88 is aligned rdirds2e0aes22o8

pivot axis 96, or disposed2zrearwardly therefrom so
as to prevent the sensation of pressure or |ift

m d-thigh on the user. 30[00152]Referring to FIGS. 77
a ] A bx\ﬂ‘:p SRRl fRkafle With L£H@bmériber. It
cgﬁ%&gﬂyggmv%k&ﬁ 4 ?1 ]ge that al zlnglgv\g forac[gi onlrlvvareélr

t i dhoubaf bet Ihelesaﬁﬁ thmdhe WQ@G&&M%EMT dSlJSZﬁﬁlﬂiaGBJ@B@8

23 backrest. In particular, first %#f ﬂ}ﬂ‘p
r GHBBYIRG BHO GRTRPOREDES; o $1VOk FAHS P P%ﬁ*i' §Fodnig) thyt the position
co

SOMBERRIk R I BREO oty R el PR 8
hOlthWB@lt&bt\a@canpSncﬁaPs? As the user tilts forvvardly,

the first link 423 is_pivotable relatlvetot base
co9fddnt , JherranscaidEme M HBTD ﬁ@Wﬂa%l&X extppeing support

o ekl 0,50 o LR Pl L SO oP e GO o

t hgnedi®9d hidRonhdeedsi©ca @xlehd kpowzdhypiromtie sfu@bt&tt inembts.

the third link 572 such that the angle between the:
u p}:‘m regsebbizame canbe tade frogrivvornsgs.cAcinof which gen ket

i R T e s

ar{ob@mgl e ofheGERAL frdtham, B30, shkind lifle akedhcludesiarpair of
the forward tilt position. | ndeed, in one enbodi ment,

t h@mmgllyeem@tmlmgs A4, Wdpbat asepiveieBy oemepigd thke ilsentrol
f 98 | t
C HRST8 G St RaDPRCE: 4Gy i uo op RSP 96. ot il

' u p\'ir e bdsk onﬂﬁéﬁéﬂt Qnmoc‘flt Borli®f hbRak, Foht piP@Sinki18N518 and

‘the angl e between the rear upper surface and t he
f cﬁrtwaradd wp eeat Stanfeadd, Sk AR Y 21dstipe Bednuilintks odg fourdar
user reclines, or tilts forwardly. Additional Base

fent s: [00153]An adj ust abl e support col um 102,

prg[%hﬁ(ﬂbl y ﬁﬂ%?@%hbﬁ' A0 %s 3BQ W DinhtIES. 3A-HADandP4@b4l the

, 1S noun fo a rear portion of the 20housing
2 wer thherangrd@4n the ¢hopr, podt ini mrtialar theeseato fromanlgight

P%P%&féﬁe% A
| G865, A0S B Y Eied Bhich GIGISE eshualand ier

cab I s engaged by an
artiltspenitwandly 1thd fiost Hnkd 8, B1&1s pawcﬂabl@ﬁ:lqjlvvm telbase
connected to_a ful cr um assenbl in FIGS

arremPogentTARtit egRpiFol f@uaeg &&9@0%6 9%2% USRI QPR o
© X&JF&H{)E g:l{u,rk%'ﬁet Qﬁ?r? {;l{tg tﬂ%ggﬂlk F n@mrﬁl f791a% 160 me time,

0O an acCtua operatlon t he user

pusb asrd ik 1) 57 r 10 ,seaMﬁraﬁte piaveimiHeyirsmvesional didction
that engages an arm 112 and rotates the | eyver arm 1%
Ve Srcomt HipkiZd. 53Bor fRantsRit IAERAPOUGHE pivot axis

such that the angle between the upper surface 96 of the front region 62 of the
seat and the upper surface 98 of rear region 84 of the seat opens up as the user
tilts rearwardly, and forms an angle of greater than 180° when the seat is in the
reclined position, and preferably in any reclined position rearwardly of the
upright position. Indeed, in the initial upright position, the upper surface of

the front region and the upper surface of the rear region forms a slight crown,
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rotates, the armportion 114 noves the cable 106 to
actuate the support 30colum |ever, which in turn

all ows the support colum 102 to extend in response
to a gas spring contained therein, or to collapse in

woes@anaesto the WO 20081094865PCTALTS20081EIAR3008452208

wei ght of the user being a@plied to the seat-S One
sui tabl e support colunm is avail able from Samhongsa
Co. Ltd., otherwise referred to as SHS. [00154]1n an
al ik ARAANE o RARPHaARRYS, a9h @eArably HoGSI8HO IRDRe 41, the
actuator 1s configured as a joy-stick 600 rather than
a gnisklirberdt] the reafheat jregion 84 polets ragviatBy 1 hredative ¢o gi%‘ﬁi‘

portjon 602 and a base 04 havi GG

Siubawa g0s it R e s
Q?;% ' o Shod Y sichithd 1RORat S

p| VO Bfeaglb %?62 ;{}cgiléiéﬁe{“r%é@vva {t %Cr’} r??)l ane (§12

dafegimaqmws t$tfushouhatethe fmmarc,gm, pichfpems abgngalmgreatewmn

dicular to the | | 614 t
S0 ofn KR croppeats. B DR S0 CAPEPeL N G Che

u pfrc!)rg I?é ioP ﬁﬁ& tﬁQ Bp Shewdcd o Lﬁé @ar fdiortin (R fuliG r@ined
0%1 grlng 616 biasing the joy-stick
aqscisﬁio@rcaﬁ om@rrbétwm abpui Hi5C apd 2067, amd pileGaaty isTbout 195°.

spring retainer 610 includes an i. ter nal cavij tP/ ]1
A it @ deARaPHIOR 0 OB SR E TS Boorh 7 B ionid
bl e t
CahEets o uHER Rl ShELAT UL RAL Oep 2om yiding

dl HPO&URGN U fear ntle peortiilvmedrwaallcanhe yh626Ahhy sage ame,
narrow t hroat 628 and a frusto- (;onl cal

enthe mayres@m 624 tenicat GEBRIBEIA Y %W@@@?%Ey '@5 P%‘P%n 632
forﬁ%@&lgg 6?{6?91%& gl%u‘? ﬂ{e ﬂlp nggéf tﬂlz O t]@f Sé 'tng the

ti.on, e user grips or push

0 Nrehd) BcBRDsu@bort Iii@glalli frofPe ®1f0nt igigh eyppettiregipnhe eitirety of |

pi vots about an axis defined by the j unctl(i)wgetv\een
t hibe s¢nd sURPOF seTfacades mrebasAN |bs PPE@s‘i’.mBB?‘? € gpertilis

sprin et ai ner r B
g T S S i

enbRk SRR HdrweenaBe s@ft stilfgcecanti ltidt, controlg h:syelgaegy ttheed in
j oy sti cllz back to an upright, or centered position

V\,htén titteingblowdr wyques at hsgivenpaep ety pi vots the joy

A e
18, 518 and the tilt control housing 2 is positioned forwardly of the fourth
pivot axis 96 formed between the third link 72, 572 and t_he tilt control
housing 2, with the fourth pivot axis 96 positioned forwardly of the third pivot
axis 88 formed between the forward and rearward seat frames in one
embodiment (FIGS. 2-3C), such that the third link 72, and connected back
support member 100 tilt rearwardly at a greater rate and angle than does the
second link. In another embodirﬁent, the fourth pivot axis 96 and the third
pivot axis 88 are substantially aligned vertically (FIGS. 48-54). The pivot axis
88is aligﬁed with the pivot axis 96, or disposed reai‘wardly therefrom, so as to
prevent the sensation of pressure or lift mid-thigh on the user.
[00152] Referring to FIGS. 77 and 78, an alternative embodiment of the

chair is configured with a linkage that allows for a forward tilt of the seat and
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wacloosatoeses he support col um.

25and actuates the support colum |ever, which allows
the support colum to extend or coll apse. The joy
stick 600 can be pivoted in any direction about any
poi nt along the circunferential shoulder so as to

It shoul d be un®EFAYYH 52208
that the joy-stick can be ¥sed to actuate other
conmponents, and convert a pivoting/rotating novenment

~into a linear actuation, 30or back to a .

r QR IR ipUAlch g Ak ALhit Rpodiist lth ammstehd pbeion
cable. A grippable housing 690 surrounds and supports
t heiveiply ngpneetedionte seavaidjlioy 2diagthe pivabexis L6, apgda second
2008/ 094865PCT/ US2008/ 052208 25t 636.i4§2t3§2§3 gdsetrqﬂ he
erfdIRVRY $RIMISTRGLC BRI CUNBEA T By axt 8 suc

t NG 4 R[NY td BE bAeEBEPoRNL dreilt
ugfglr'w&FglO%G rg{tcea%lerri ﬁggﬁfé’%‘e "1, a base 11??) '

" prehedbituging, ihone theraxisRScnaifirkt roatioest diregtonfoonmtesd

© OB POt YrAEpm P bt i of T sne Bme. g gecond

' arlﬁnﬁ%ﬁv%@ 8L leal thd Ml 10k BED SSUPRX the £APATeaNGhe |

bases c e used to support the housing, 1ncluding
f i gper fiatagbvs stiprdrdnt exgiom6 obthd scan and b luppey sbefeesd8 of

i ncluding for exanple a base conf| Li,l’ed ith gj i des.

[ osasrgipnt®d of e SeARIEDREP AY ﬂ’ééﬁ%fr“ci?sl 9“’%?@&& angdarms #e
various- f eat o : ithe :
BTGl Rl RSELE B Gl e,

"V ahicaE Snbediicat, 3hd fiplebaivesn iclupphreutiesci inddhé appror e

detail bel ow. Adjustable Seat Depth: [00158] Referring

 t cuFpGSYS B-dwaysamaimtained ateo gugle greater BBl R0 vheHsr ina |
f t I egi 62 of . th . (f . . i- & udi
et M i P ERhion o Pt AR BRAAF T e

d Qﬁx%glb Kedti 8 thé Peab @Fﬁcﬂsﬁﬁ@@eﬂiﬂdﬁﬁe fotwasiamper siifacsesning
dep

h assenbly includes a rigid carriage nmenber 118,
718 hraninmye as thetuseraetNnesxerddisi fagvadiyport 120, 720
with a |l eadi ng edge 122, 722. In one enbodi nent, the
| eadi ng edge is configured with a plurality of steps

1241 BB oS BNEe CBmPbieaes: 207-8 and 12-17. In the

enbodi nent of FIGS. 56-59, the | eading edge:is .

| i [98KF3] An adjustable support column 102, preferably pneumatic and
shown in FIGS. 1-3D, 5 and 48-54, is mounted to a rear portion of the
housing 2 at opening 104. A top portion of the column 102, having a side-
actuated lever (not shown), extends into the housing. A cable 106 is
connected to the lever, and can be moved within a guide to actuale the lever.
An opposite end of the cable is engaged by an arm portion 114 of the lever
arm 108 pivotally connected to a fulcrum assembly, as shown in FIGS. 5 and
9. The lever is actuated by a push button 110 extending from the end of a
grippable handle 290 connected to an actuator tube. In operation, the user
pushes the button 110, which laterally moves a rod that engages an arm 112
and rotates the lever arm 108 about a vertical axis 288. As the lever 108
rotates, the arm portion 114 moves the cable 106 to actuate the support

columa lever, which in turn allows the support column 102 to extend in

response to a gas spring contained therein, or to collapse in response to the
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or extends forwardly with a generally convex
curvature. In the first enbodinent, a center step
portion 126 of the |eading edge, fornmed along the
| ateral .centerline of the carriage, extends

wiooogoedey, with a plurality of steps 128 (sHSUWIS3408/052208
two on each side) di sposed*progressively rearwardly
relative to 25the center step 126. At the outer
| ateral edges, one or nore steps 130 progressively

- novRighbsivBE dser Bbiaiappliddiotihe sdaeaOnasdrbitsuppapcolline is

carri age |s grOV|ded Wth a pair of grlfpa%%ﬁihandles
132‘/211@ ampbengsa (i b otearisereledrdlq 38 Bir-war dl y

ﬁ{ ?g@tpmrdl I AT ﬁé:iﬂb 191§nt0£hﬂtut}1€in?tﬁét5 4, Eﬁﬁl 1, the

i1
11§ ur er I es a'palr of rearwardly

exﬁﬁﬁﬁbﬂg cohfi e dBRY$1idB 400 l‘balﬁeralli@ Bfish bdadi. yThe joy
engaged with the-guide/track 44 formed on each of the

ar statkoﬁcltldlﬁé ahapror pesPoraneld2 apda l@é‘? Ph4ping8 | s

bl. I
SopirpenssiteRIasous besDbateS e inhilf coffor 608 formeq on a
| nedrfie banat sugi T‘l@é 10? 'sﬁﬁ@S(MPﬁ p@&btﬁlﬂ@ﬁ}ﬁm@ﬁﬁﬁ axidfi@ng within

terns “transl ate,’ ransl at abl e" and vari ati ons
t heplaoé §1ndetied by teostoulster.dies ol plaw sabmqlaély parpendicular to

| | |
! BT s Hﬁﬁseﬁeﬁﬂmmy st Sps BREEe
di ﬁbﬁl%% : ghﬁg sﬂéﬁvdﬁﬁcﬁtﬁ 4996 ah faaha@d 6OaReN At 2

t hat relative to another conponent can
aI s;mdge’;lﬁdﬁmngcthe _ﬂjymllckactuatdr Iumrarddmalprxghpmwm wth

the translation and raotatjaon urrln
si B182heoust hy SPERE g%%lg@r\@?vn cindesn IB%f'hﬂ cavity 618 having

oL HEPIERE B0l HESFRR YS! Yy ol 2 eRRE e

 AeddporehgaBetRntciad (diht basesdfithejoyaritie rpsefeﬂae{ya@wggdsmg

t he enbodi nrent of FIGS. 57-59, the carrlg e nsnber .
718eiend podion ima sayily €36 kst paTey Hieat 928 apdia fugiqgosical

o T AT e

pOfrbﬂnQﬁe &dd pdigoeed hlbapge lantthios ieabke dh beeratdy, dekuser
or slide nenber -734. The slide nenbers are slideable

or gtipsamgiushes s dhe endeafithe atmg 682 glithg ¢oxt suskywingh pryggs gbgut

e
gﬁé@ﬁ%ﬁg olBRREHiss tdahere nﬂmnhgmo ReRpgeshél Bt@ednle

es of the carriage nenb he covers are
prcmi walti620 offtha spriyseelameriand wid earg¢putien 63%0f thasale,

t hunb f d th
e avhicH ety Stok Picep 3 ofeREp FaB i R Aehets
a%]éa§ed@¥lﬁ@‘ﬂk§ Gl (RS 11368 pAROmA | @Jﬁlcﬁ‘iﬁm 1188 cA9622 is

f or med the cover. The carrler menber i ncl udes a
painbvaf retagitvh er & catBd goide 634 dronha ﬁrstvpasptuar t@u;n@bml position

bearing portion 761 on e co 5. .The be n
ot asHafes by %H’BP"a'EP(})J"BhEv‘érd it s PR ROt to
cu v ¥in aia& foRlabbiftr
c5%¥§uﬂ$g%g$% q§E gp?é%ﬁ?gphggﬁgﬁaﬁ% thén g

vV edityl st adonigghéd onrufmnfetﬂpua}mlobhhr Bongp tp@mtumarthe Sippert
ability to slide past Zasurfaces erente

d| ‘fﬁrl'éfr’%ﬂlt speuld s “afiefé‘l% theleyshek capde ‘}Sg‘? to actuate other
‘ 21? X tn%t? dan@é}por rre Rwrotlﬂélr&aﬁﬁ;% gl%f/%n;gﬂg?ntg ﬁq%lgggreatchﬁanon
posittaok $o @ rotaimsivatal; actibe at ﬁ‘tﬁl’(hstallmd iof thercilbld. iAngmaprable
notch 765 (FIG 60) on the front of the seat fra

wi I!Q#‘Sﬁlﬁé%f“mtfﬁ'@@taaﬁ SURRAFRSDSPrENEBRINEL pALIOY SBE- (hgezl
hori zontal flange of the frame and being | arger than
the notch to prevent 30pull-through. A plurality of
stops are provided such that the tether can be set at
different initial |engths depending on the size of

t he seat.



10

15

20

25

30

WO 2008/ 094865PCT/ US2008/ 052208 27 [001601A fl exible
body support member 138 has an upper first portion
140 slidably/transl atably connected to the seat,
e.g., the suspended body support nenber 70, for
wexangaioeseni th a plurality of fasteners, such PEI/GS198/052208
141 received in an openi ng?3143. As shown in FIG 47,
58, 59 and 65, the flexible 5nenber has rearwardly
extending strips 141 with outboard, laterally .
exdi:fmﬂlsétg:réd tdRgesndlctIhd hatsingt end smpewddng theaparsupiythat
fornmed | aterally spaced upper platforns 165 and
| arhemam@;z spardsOutsoidty ior ageest MEthE BT The | over

pI ns ar.e t .

BRSO, (RO S90S 89, BehPaR LGRS B vt
t h@asr@ss & thb@REd {ohS BORS bf uﬁeuwormauomm cofeentional
10f 'anges 139 are received under the outwardly

exmemirngthpoglt q»rmf skl indpeese wpulﬂpg@prs&r'érhaé pHiér ypport

vvhrlethe in oftion o

et PE SR i Sed! i PBushe, il fRed noiphs
Strd Srt %Gﬂmﬂlg 8nd Béd-tS1BAS yaséyrimmlﬁgiforwmnpresaga@é | oned -
‘to ansl ate or slide relative to the support |ayer

70¢on{ﬁ@0m6]yﬂmfhgld‘elsexr bl e menber further i ncl udes a

secan orti 2.15connect ed,;t AL
ﬁﬁlg’]tpm r(}g{{}]&gh?ectﬁl %F’r"lgcgﬁ f'lﬁuy? OSe daﬂ% fegjoﬁ%s
%%E kéa%tthélﬂéi:k&%@ Qnrkhe @ﬂttdoﬁﬁ& aamhtﬂp A0 Eh
Iealng ge of the flexible nenmber. Theflexrble

mevdrias centodnthigpfore dwill bichdeacnibadria marg detil belowr al | y
spaced and longitudinally extending slots 160 that-
define a plurality of .longitudinally extending strips

16&%@3taﬂ§'§eaﬁ§r—:a[ﬁﬁ” ps 141. The flexi bl e 20menber can

romvarious plastic materials such as
poloppsRIpy | efefaring o FiGS7y8.didel hinsl{hedP. Wict Iangtrafl s front

The flexi bl mh b q
el o hoteamdoneiere SR e apged pf Rraifietid to
thGlEul et @MAE ﬁ]l bk é@fﬁﬂi)rﬁmgﬁ% sSRRRpA! €

strips. and nunber of strips
C O4sk @ 8Pl ifkSuden atripid vartitfe mnmbmulﬁseﬁlﬂnha\sm&pkltelﬂw
formed 25 ontheleadlngege e .carri .
Thestensding ageort 120, 720av18hs kading gfhbf% Fagek‘e%ﬁer?ni‘alﬁ’glmeﬂ"
flexi r

he 1&d‘fng?§i§?§snc nﬁ%ﬁl}éne t n%ﬂ@gf’dlf?)goiesq 13435 Hohraadas.

adj acen I ment ngagr ng an inner

sur-Bame 10f17t-hg td aubdilitenmafbdGs. 36-5% |theleading vadoys dnear,
bottom surface of the flexible nenber, and |51 _
pafqumdaforwn@ﬂ% wqh@sger.lerzlly CANYERY CHNaBHpa ) e first

'{?ﬁoedl’i% %C%ﬁ?rtsl ‘%r# c{}ﬁ gﬂfeopﬁle ﬁ%ﬁlefgg yqélﬁrre\?/]ed In a
f Ol%t/é@il@lzf{teﬁﬁr@\bf&lesd%ﬂw wteﬂustfbmdr@r@gwmaptumny of steps
strips 162 becomni ng progressively and

2012 (b6 5PET wezebsidshdispsscd m&r%ﬁswﬂwswdlb Fg@fve to

as,the d. Th n at is
detpf’ﬁ%%/t 'g% f@%?ﬂtﬁ{)g “’fpo?d?. %r?ggglremtgfr Stt%%r}g'gt i on
of rbgl%ssﬁrély Bfova Gdrwand Fdlativeao dpdehistaaditlbs giep hThe sarriage is
cover such”as fabric could further be di sposed over

t hgrosided path a pairef g@rme@c rlrtenriles/\m shavipastiabsaaihiphsatend
porti soft e stri | l.ows
h[@,te ajBrr (?Uéb’%fd % W?ré—g) y é}a)é% S{‘Jﬁe&gj’e&a ate dﬂl% c%lage
nof‘[fs‘ fuRB&N incl@fesCPPMLE rearwardly extending shide members 134 that are
slidably engaged with the guide/track 44 formed on each of the arms of the

front seat frame. The carriage 118 is translatably moveable relative to the



[00162] A cover nmenber 56, best shown in FIG 17, is

di sposed over the entirety of the seat, including the
rear region 84 and the front region 62. The cover
menber, preferably configured as a fabric and carrier.
WoEEn4sesr aps 10around the flexi bl e nenber 187GNES/052208
covers the third curved pottion 144 of the flexible
menber. The fabric is secured on all sides to the
carrier menber including |aterally extendi ng nmenber
1600n; K& de%em ﬂhtﬂaé iaﬁgulhcﬁﬁé] WkRStich 40 (f5ie-4fQ! dhd 46ms
shown 1 n GS 17 as a pair of laterally

S p‘araﬁslateé’( h&lnslatabls” ané ghrisieds tisowé, medns (cmove ef dlSplace

nb def the f t fold, In
PR e feadn fagarfok gl firilingy D i bed foint

&‘éded‘gﬂh B AFarcB e Ti&AbAIE Be \Wh8drkkoBd that
theaggt\?éfp&h . fre g)ge 152 of the flrstefold, 0or ad
5 frm@ndatﬂhathh&aﬂsﬁtﬁbre@twmemmheﬁwmmrbyalt o bantited

or the carrier nmenber, tsghf fi fg front seat
f riglpgive f(b'iha'eS@Hi?mOQ‘RﬁP?‘H Ht k] 3“8? NRGYHIORLGPURNE

- 765%9&:%?%1@' Aed ﬁbgy%ndﬂ;hﬁotiﬂsﬁﬁﬁn&%&l}l AfRSsuBd @B 913N In
upper sur e 155 driving nenber 158, or
| dieantbodfméhen nolting 1865s sdcnredrie terdoadiamanin, the haide 44 for
driving nenber. 158 is forned by rearwardly extendi ng
ar%gﬂgﬁ*{i‘?%ﬂéﬂ‘dhe $ile memaReIH| e menmber 138. 1n anot her

0 T 0B SRR TERRSS o s

drib¥uags HEIDe oppﬁsﬁdmfmthr byd flhmeeR Sechvievingzk, opehingh

i ncl udes the bearing portion 761. The curved rlng
pdlflm(’@ﬁi theethypugh eA ertisrhidangs srstepds @Mﬁ%&] Iy, frogy 'gé

4Pl b QL Bl TS kBl RBLTLEE oFTIERSH naombe%w

the driving and

figak n{e‘i%llbérs &% sliddabl (ﬁlﬂiabﬁlalfaﬁlecrf:lahbetof d glﬁﬂe/frﬂxikdmdll Whlch
' shoul d be understood that the actual material of_ the
15 covescugrsttorhafirst Hek poseabtiaae §e4- Agagolend cepers FbS each

srirrede ferhBEnbedeblonf PErPERIRE snBuls o P BEnifend

- CaldnlopdSY tHE tRhed AR mbBE mmetsade progrideb nith MDpening in
12008/°094865PCT/ US2008/ 052208 29 nenber. 138 nove

r evlich the user eandnssesta fingeswe thumd wicler eripping apdiegvingdee
148 | first ;
S ot B SR 1 Do i 3 e

20 f% dhuBlpoRtih RASokh&Pen 1R coliérs Imgtwﬁiemrﬁnbet hRludes a pair
t et her, or portion of the cover formng the first

f aifdethérs 751 giag fartiley m@mm@m@,@ beanna[mum?ﬁlrpn the cover 745.

tiqn, the user asps t he rria
B pamap ssoregRaoh Rires guf SHemEPFHREIERE bt
P QM afb. I@isSOAY, Mn&scahl&e rbth@Yiabb& sHePRBtithl axis and
er or bullnos€, and noves the carriage nmenber to
a thlasa waﬁchlongsl fbm;h:ﬂhbj’ tlpcbs;ammg)pprdelﬂ i Bhisgbdity to slide past
correspondi of t he S& us detent
25 ot%gacqsmpwéwﬁ Foh gl it ¢l Fes ey e
' HRP6Ydn 75 frolBedWRk aGRurdli
pl urlhﬁ ty o ag%j ust nen?ﬁeg%eél ti ong %r thgq)z%lj G?ft ment
c amldogedsporibys @rstapst76d. je fathatis el i 4 woigr 64 (G
an infinite nunber o adj u tmentftgo& tions.

60) on the front of the seat one of the stops engaging a top surface
 of the horizontal flange of the frame and being larger than the notch to prevent
30 pull-throigh. A plurality of stops are provided such that the tether can be set

at different initial lengths depending on the size of the seat.
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[ 00165] As the carriage 118 is noved forwardly, for
exanple, the third portion 144 and | eadi ng edge of
the flexible nenber 138 al so nove forwardly, 15with
the length of the first fold 146 of the cover bein

welrossiiessesl. At the sanme time, the upper port?@ﬁ“@#@ggﬁﬂm

the flexible menber and cdresponding portion of the
cover lying thereover |engthens, which corresponds to
a greater overall seat depth. Conversely, as the user
rmpémﬁﬂ]h e cay fib:apR bbif sifgarasmiber 138 hes air ipper fiesrpertion
158 noves the fol ded edge 148 rearwardly and thereby

20140cslidallpiransiatablyragnecid toliee fept 6. by trspensled §odne

hi r d i 4 and | eadi e
LS s S AT P g s

S%Ee'g&pﬁ?rhntb?icﬂgg 189UARGno L D HLEE]. ki, 58) 5abh@6RANE Mexible
e odll-rrent, he rear edge of the cover or fabric is

si mpiyerdes wraedatdy ¢ehendienstripy Eewith putbordugterddiyor

other structure with 25 an extensibl or,.St,ret

C cpmedng e ad natah s et S SRR Forng A SR Apaca
t ' ' b6RSThel

e BARb s {15 APachl Jouir PRl 203 ot

a platfsimsi16Bdre Rainberd withe tekafosrd 67ewlibn veitivpl fange 169
el ongates . or retracts as fhe carria IS o -

£ oPsen sy dEaraedise oGS aumoRiige Ut PO R e
theg t : ' ' ,
ol Bt Qe ABABUE bRARIP S chdif PO LPRRient
C UgRE pREBINOIGS, Rale the mhiarbotih posieaf deptrdip 141 is\Wipported
2008/ 084865PCT1U820081052208 30 len H;ened, . byt then

dr bynhe dorerfrigfarm e Ko dhsviayithe S@E&? arevprically pupported,

o O g1og R o R e 6 P RE IR L T FpBoFpbER 1%

C cappilgHe. PrIgVifRRSleméabEetirbusnendansetarcgorfion 14he

user's thighs. In 5particular, at the regi on where
t heonptaspdtolhe camriegs bhnsdthrdird cagedgpaiop 14dKhulinose)

oA U BB RS LA o

t hge VRLKBR: SEmb&ie TRTexibib aRabet €REnflABedwith atphirpktyaile

generally aligned with the | ongitudinally extending.

t hiatpnalyofpatadeanddengitugdinalli exengding slots ¥60dhitgicEnga R%ﬁﬂy

138 o saimaialy U he SRR Y2 &8 vl 0 Gebl 41, The flexibte
member can be made from various plastic materials such as polypropylene or
polypropylene blended with KRATON. The flexible member can be
configured as a single, integrally formed member with the slots formed
therein, or as a plurality of independent, separate strips. Preferably, the widths
and number of strips corresponds to the width and number of steps 124 formed
on the leading edge 122 of the carriage. The carriage 118 is disposed behind
or beneath the flexible member, with the leading edge 122 disposed adjacent
to, and in one embodiment, engaging an inner surface of the flexible member,
or alternatively a bottom surface of the flexible member, and in particular the
strips 162. In an alternative embodiment, the leading edge of the flexible

member on the third portion thereof is generally curved in a forwardly convex

shape, with the lengths of the strips 162 becoming progressively and
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10l ateral centerline at the step 126, and at the
outernost |ateral positions at steps 130, due to the
steps 126, 130 having a greater forward extent.
[001681The cover 56 can be secured to the rear and

whroovsioogssat franmes, as wel | as the flexi b|lPETHSPBE52208

with a carrier nmenbéer 164,28shown in FIGS. 6 and 7,
whi ch engages for exanple and without limtation the
fingers 54, 80 fornmed 150n the seat franes. '

[ OREEARES Sordckenss they FloGSintBard8 4iheilthdary @lgt ©F BRlsemds

enbodi nen a cover 800 includes a rearward side wal l
podéfined bg Oz, foamandpioet pofrtiem @etm@zpoatm of thesleips Aphriykh the

806 Th f 04 ;
SO R OF ton o G 5 ST By B RBoRATRR e
W' §tH ?ﬁtsﬁnr&%b%dﬁﬂéh bR thmrh@r&mshpomgﬂ%f the . fdlows

coup o the seat franes 524, 572. A forward

. potht leadirR08lge bf tieearmgerthe Ieatling edzeofthe seadl 1sgrinplpger. €1

portion 810, formng a curved wall having bottom and

_fr%ﬁWebortlons and a channel 812 forned laterally

@ggg{]r OUghy v dHHRr 98, bekNhbid &8 FEG CIUT _Hsposed over the

le portion 816 shaped to be received in the
C h:anmay of drcseat, inehdivay e yeae xegemt¥handstha fronoregpodi2. The
818. The 25haggle furthper |ncl&£§s a.flan g E@
exEWREMSEDrR PEEGIPlY copligiad 95 2 (ENE ARG SArDEiPmger 3t
capr] ioh 148 he
o WapleREfe FRmIc i EmRAZI 3 B T el plptich 4R 40
t hfieydls nesntepeThe Gibait it feewedvarallsaleaso the camr m@er he
rigidity of the cover as shq

FIGS, 81 an An
|nlﬁléhlﬁ@c$i la&e@ﬂwﬁqn&@gmnw %ﬁeT@b%‘iﬁf eh g d&haﬁfst

e AR B GRS 06 o e ke o

| Odﬁgd'lbié@lababe they @edi¢raferhigdratin ﬂéﬁrte(lhd& Rest fold e th aedternative
portion 802 of the cover. The

20@3%@914:8@5&@@@@2@'08}19@2@68 %EOYE%%@F Ghrigetroringe

i ncl ud Iur of e
i 0 g Gufs SiRhioL o e B Ts P RANERRETANT frc
ri @i drahdRMRrd (veleda {) r l’fbrﬁieﬂ%tﬁcﬁﬁbmd epihd cpg ki hienuber, 1s o
wherein the ribs 824 are proxi mate each other, to

namchmmst,@ﬁxe ferp sert pragiet fos gxample "athr fodd St %Oéheenotch

d f h 800

SRS Ao ol et i B Enghnp L 18 b
t Odﬁ\hﬁ it 058, OF irftaerdSiahe coMRLT4S. Vardne esmbpilingdnt, the
p0|nts may be created. In addition, the cover 800

prdving searbeuhF&isdomes yetehiovaadiy e&ue@@lag érm\mmcass §f me|
nt or nslatlon

perm ttin r ive .nove

ofﬁwawa%%l trggon e sabotimhl e S fefePlan dle
Jﬁ%ﬂﬁ%&ﬂﬂﬂ&xthe seat. As shown in FIGS.

10100 and 101, the cover 1800 includes a rear cover

poit0il63] 1804A4 dabvnch ﬁ@sS’bftlﬁe drivangsingmbenis formeeddwyahe

bet weep he seat  sur e and the fra nenbers,
anePVar 143 Mhigoipelndpyihe SWHESE%TI?‘}]JA@% RFAPBE ¢ he

c gg(frtl@lg 961 B ﬁlE dhih o thPber FONEY a PoelicaBe $48 B 8 cover

Ive e rear cover portion as the depth of
t hhembat (ot Garadt nstobel), Eith heecont dolfirlGA tm&rl)n@the driving

ortion can be paqsitioned exterjar
P member and the ﬁrsrtJ fold, or lying ouﬁaoardl r_{né/ first fotlcli] It should be
understood that the actual material of the cover defining the folded edge, as
well as the length of the first and second folds, varies and shifts between the

first and second folds as the carriage member 118 and connected flexible
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150t her during the relative sliding novenent.
[00170] Referring to FIGS. 85 and 86, in an
alternative enbodi nent of the seat depth nechani sm

the cover nenber 826, for exanple a fabric ﬁEE@S%%w&ﬂﬂw

wonels@eses a | aterally extending wire 828 sec

edge portion of the fabri@ for exanple by sewing or
heat sealing the wire to the fabric, or by
20positioning the wire within a fabric‘looE% Apair .
of mbabarB8Inyovepalatde © thpscagfamear 4s sechythedoldsd epge 148, as
wire, and thereby to_the | C. course, It .
peweihsans s and rend RIS e FRmEl bl PE marn B
to,the fahrd . L tdohe 1Withi€ emBbdiBRHg fhel tB@eWior Portion
pr%%?%@éﬁ%%ﬁ%%%%@ to %ﬂg fa&ric as it is noved. A
padfith©fovee tdipiig: be fisstifoldgis pgSerablyvengldsiiest end
attached to _a respective one of the.cli 2

S. I '
shi®Qletlbe uABePrRURIY HeHEr S1RPSRG ??é’r‘a%?r‘g%'{"?ff‘ﬁg‘ cuf s
secur.ed .direc t fof SRcARR BchYs MRTkkNe
o?haélg%s &gé tger’ &Jf:oaéﬁygsé OP%BE%%ZF) PI;/JO?(? |rf med t hsglf:ewiS th for
ex £ n$ntRR ol Riosd, and afovehibe caviege membehios desired

the'tether or string are configured as_part of,the
Colpegiustindl abtiion GeHAnET FOTGEOBINE GoPLOEREy oS

 rearunrdl g UhOO, A PREALAHR SIS oh ofuivatinge

) or string 832 slidably noves
I ebf deXerrdiRe {iRotide @ ?hﬂ‘ﬂﬂ’y@f adjbstoeghpashenspethagljestmant
fol ded portion 838 of the string,. again. form a
pocni bersimply aesiR0 b3 figiessPERUNSYYS 5&?&5@ ‘%‘?ﬂ%ﬁ gf
co%({er. AnH%pEri%site end of -each string is coupled to
t nAVERRERLROSE™ B0 for exanpl e by securing a | oop of

t h@ogbsN t O\ AnBeRkKiaB4R19R idved formmedly Aos prainge 84 third
di sposed in a channel around a post 844 formed in th(%'
sppartign 344 ded leading edgreofdhe Apblegnmnbon Lo alse mqredprgrardly.

di sposed. on_a.r.e ' . r

O Bhhag leneor ey of] WS EEGLRPRGRP sRified At ihe same
POLL t BIRh<CNENIRE inieRibep ind trerespend rGbn
th{éﬁ‘é??‘??%ég%?gﬁtifpﬁ?e e and the fl exi bl g

pr of hadevdr ying prerenyeblengthghs whidheogasrpadndripeicaigrgverall

toward the flexible nber 138 i LASI

f opesb ey Femsiatngs Bave: mojgy GO qiade AgTeAN Py e
and_.spri bt OY4S re8RGardly and isd:
abgﬁ?@{hﬁ@g?ﬁs’é%’g?t&f‘%’#%f?d§ss as t he ]?l exi blrgﬁy _
e fegdasdssheeveth dfahefiantbldi46 wethosurd paséornd 4t arshicating

Rl . b BT e

;ﬁgg@%gﬁ,ﬁ?(ﬁ%‘g&d{m in FIGS. 5, 10, 21-23 and 42-45,
[001606] In an alternative embodiment, the rear edge of the cover or
fabric is simply secured to the seat frame, tilt housing or other structure with
an extensible, or stretchable tether, for example an elastic tether. For example,
the tethers in EIG. 17 can be formed as elastic members. In this embodiment,
the cover does not have a first fold. Rather, the elastic tether simply elongates
or retracts as the carriage is moved forwardly and rearwardly respectively. In
this way, the tether holds the cover against the body support member and

allows it to slide past the front, curved portion thereof when the seat depth is
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above, the housing 2 includes a | ower housing nenber

~ 16 and an upper housi ng nenber 14. A seat support

bracket 166 has a pair of forwardly extendi ng pivot
arms 168 and a rear support platform 170. The support

wrzaeske186166 i s connected to the rear seat fR&FES?P8/052208

and in particular is fastelfed 20to the platform 170,
such that the support bracket 166 forns part of the
third I'ink. The pivot arns 168 are pivotally )
coefghéied, b thdnadriivh thedabria dck odeithgseat astthe sdap depth is

pivot axis 96. Each pivot armhas a curved, or

ardgeeed. sl ot 171 formed therein, with the sl ot

haphier2 9¢ 1 &libd i L Ao 122
o gr)S O e ekl b RES, ahp MTKANL ABppell I e
f osfwhe Eritadd provitediangripd woepemsionsfoicgfor thaniseatsehighs. In

ivotally connected to the . tilt contro] housin t
Ito n@lﬁ@mr%/at the Estonaxhae 68 Sfen%ézéi Iy O%Hl”%“’gﬁﬁh the
have_ an at cuat 0 78.: t '
SRR e R T Ut feliBle et beelaMBeh rhdr diRhint
st SRIcABARRIIn kPohierto ot Weikh ek thends. t Tiicseigps 128 ldotisps

and is secured to the tilt control housing. The
brare generallyodigned withithe longthwdinaliyratg et thieps obthe 368ixi s

o1 Goivetssy: 150 TEETh Y BRI ettt BBbEhy 53
| i PiekallcBftefiMe Waihe sRIpVIZ6 Al £ thd dultérividgt 1aterdl positiea atargs
back in an upright, normal position as shown in FIG

10130, 604 @3hé\stpps 1260139 hirting p gicater Sorveol expgd. ar e

PLAOBIGH 1, 5 TR bver s tgmipe SEitod R e AR R e, s
SR, gé dih%ﬁﬂesei‘blé Iﬁéﬁlﬁw gidel @Rte rBmbed ThEGhoWREYIIGS. 6 and

engag y a-cantilevered spring 184 extending from
t hg, viisiel enyagesdet exahiyde rndiwithows lowitagion ghedzngers 54, 80 formed

.alternatively be | ocated along a side face of the

ti‘l’l’tﬂlleisﬁ%ttﬁ@ﬁ!es-The tilt limters further have a
p! @hi‘k 1ty OfRe%érﬁHg tcﬂﬁfﬁé.%@@i@&rpﬂ&nﬁtﬂv@@ﬁbwnﬁﬂg@ cover
t hereoft” tha e

t are .ectively engaged with an edge 188
onggth@cluiiéd a eantard kidhowdl pogtion $02, ki sppea flangd 804 andra

Otilti f th b 66, d k
slopsr Eopsetl e FEperaber BIH Esgoblg? Fh L pIRFBR Dot

pe otThe peperdiesr Fi & . e
Fi b8 Rl 76 bk blamihfh BaE0: ) BllsuRd RE e

t it 1ddeAfaES iskBaplcd 16 trtsea framebst524 2872a ¢t foatvard pGon
configured as a cross tube, rotatably_connected to

t h§08sefahe povse lsludes p suryed gEpPRADla pRYtPH 81, dergnag g gprved

vt ot Bt g€ fapbeliotegfod £ BRp s MR GG

WieBHRbRiE O hhikiBe 884 URhRIes 4 90rvill ¥apmabldportidd 816 shaped to
limters 180 about pivot axis 196 to the desired

polss teceimed ini thichansel, aetbx raagwandbrestrnding(shal enpost 888 afbe

;g@:@?eoégtﬁ%qlggﬁé&fqp ﬁf{r}%:e i%%ﬂ :egli,etg!ci]i%g Y&éﬂaﬂy ﬁ]\a%l(ﬂ&,l Phich is
secured to the carriage 718. The post 818 extends rearwardly through a
channel formed in and by the cover 800 and extends through an opening of the
cover s0 as to increase the rigidity of the cover as shown in FIGS. 81 and 82.
An ihtermediatc portion 822 of the cover includes an expansion or bellows
structure, which allows the forward portion 808 to move fore and aftin a

Jongitudinal direction relative to the fixed rear portion 802 of the cover. The
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[001741I n anot her enbodi ment, shown in FIGS. 39 and
42, the actuator 20790 is positioned nore rearwardly,
such that a |ever or grippable portion 731 on the
actuator is disposed adjacent the |ocation of the

woanek/isss he user when their armis rel axed 26dA/US2008/052208
“allowed to drop or hang veiltically, i.e., at a

"handfal|" position relative to the user. As shown in
FIG 39, the grippable portion is preferably
POSIhhQBEdrdcRRE WRIVHY a gfurﬁlh? of e@ficAlfribt 824 s&itlecred with

al t@r’nat ively in the 25rear 10% of the seat depth. A

| i edn@Qibp ribs 1836 avhigh ¥k #pedrtiad ribbigreetediom @ npREnum
actuator. End portions o s. 793 .of the link are
et eV PStipme e e Sop B R RE TGl HOOBRE KhAF ng

r a@hﬁ!{d fdpm hhﬁos?ﬁ‘dﬂi HBfein Wetbs @fe’EEaJe%}‘r&h ¥R
outwardly from the end portions and having opposite
enthepavet 8005 inchidinpibk wxporivagoiet htlps titnt the heceps of thepser

780. The seat brackei1 166 .i s provi ded'Soyth ﬁeﬁ[
operthaiteryg of the seatghped vaEous RIaGhPofts oiax g creafed; e

- realnRgr h{e%\ﬁ&gsggﬂbgoﬁhgst anrrﬁegyagsdqaﬁt mﬁmﬁi@%ﬁls stife

| ever portio n ugs 793 of the Iink.
2083048 6 MGV Un2QND 62241812814 bfithefemvaird portion o€ the

user rotates the actuator 790 _ by way of. gri ab

posegl, &or exampleiicarrdisyiag Derdsathy drE Yo AserobRdp ﬁ(}s-

‘o o o ti i . o .
U 01 g 8 R o g e o

f ihe kidey a5he sl Yerdon e semnsaeiadeyandnbd miwee fraina nidwabers,
tilt control housing beneath a pair of |eaf spri 1}195
202nd arfient|cexr popioMERIBAR Ipsespisl Ap [y carige oYt the Tront

i t terial, . i b
R Sk P R R RO
r exiahjudRl. FRh@Tthelisnserabargrisireah bagubidomddsotasinrly. of the

The conposite material can be a fibrous conposite, a
| avtheradusingdaaisbive siding HPEMENc Ul at e conposite. A

10s5ui tabl e asite i I3 S C: ially i I
QMG on THRTRERE LEFRPY, &3 SpoR UGG orihineRl
UNG@E ket lAEpH RREHAiGAL heRo s Shegiittk BDS) fof cxepR- 4 fbric

Uni di rect’ional Fiber Reinforced Bar Stock, and sold

unciembeth includasie FseralipomerliTe e 828 sequresdp glagRPrEpB R the

. ¢ blv i ity . : _
colbiif b RGLEY Bava Rt FAh S el bibaP. S085°
. b%os’itidﬁir% thd Rere MPRAR TR S0P X Janof datérhiy spaced iy 830
about 135,000 psi, a flex nodul us of about 5, 000,000

psarg servtediio the wWirnptnd thereby 19 the fabpisuOf 2owss, ittheuldhe of

ORISR e i
S p{ﬂhﬁ)tg oh fheliike etiow%l%& k@Biky ol theFmtiassit 1Pmovalo A yair of

wel g 30% vi n est her Hi-performance resin. The:

" shepers &isnéngs W2 hhve 4 Aist kmbattachedbiog iaypeaiing: @rad s ¢lis.

of_the rings can be_ varjed to.provide vard pus

& b pdbraspod it e Tetheto PSSt bF Rerttegl direciy to the
be | hSHghd ' 4peuBe B&Enedo
pr%‘%’i‘qgg&ﬁm q g"%ﬂ)t ba%g}n%gmagggls?i dg op?iig%s. I n. one
entheaiwithrfor exaaphe span exjerisHnag phreosavantlaltys wagshe friherpr

- long, 1.85 inchgs wi de t%nd . 225 i.nch

string are configured as part of the cover of fabric. The tstrr]llngg or tethers
extend rearwardly, through an opening 834 formed in a guide member 836.
The tether or string 832 slidably moves relative to the guide member through

the opening at a folded portion 838 of the string, again forming a portion of
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[00176] I n operation, one end 204 of the |eaf spring
202 directly biases 25the back support bracket 172,
via a laterally extending rod 218 secured to the back
support bracket, and indirectly biases the seat
waLopsesusebr acket 166 via the back support br aKEIS2908/052208
an upward direction so as #o thereby support a user
sitting in the chair. The opposite end 206 of the
spring engages a cross nenber 208, configured with
OPRRIBYS. 2loppdshticderdaificac stifg Rtupledlbsthe t€at frame 524, for

- 30di sposed in openings 216 forned 1n the springs 202.

Thexamds by senbieg 2 leopdif sirosens oot gkl 840 cadholame Arsprng

Db BanPeskos pusbpsbrioubDn gy A SPRRIT il 3pitas lee.
| S RROBL1 BY6 W W ket RpaRa on 2 arwhilily BitEndhayy tab

the springs 202 act as a sinply supported beamw th a
| 0348 omgrartsich ofithe flastieatembdrd 38 uppowerprieondbd2 theteebf

To_adjust the force applied to t back. su r th

Lo BRe hRpECta RS he e S 8@@@&6?’9‘5 é}’gdo i%}?kféal?fio %@atf]‘? flexiBle
51 oRgik sl i (Gl %«'ﬂgnh' B 5108 nldRHeE 836 tolkrasiaoul d
be&g%%@e%og%s@hgﬁ%% ring giﬁlases t he segt support
byfleiple ahierhite 188 akais pbiusing fart of Heetspring 842 elurthisiwey, the
enbodi nents, the spring can bias e back su rt. and
sestring 83pand sprme 4 maangfe’aﬁéh%ﬁ@‘@r §%€mt?ﬂ%%t@°§g&wﬂﬁﬁlbge
pi vot oY) ADES Qﬂjﬁt‘- p&ﬂ‘qﬁ{ S,
orm@%’ﬁ%ﬁrﬁ%t@%ﬁ@%‘?@%gsalglgsupp%%nhan al so the
bagniARsidHachiximbifh eiydepfh pdsaims erdthablé et movinig/sliding
shoul d be understood that ‘the springs are biasing
eakehatiye t¢ the godgt support and back support,

i ndividually and in conbination. [00177] As the

ful crum assenbly 200, including fulcrumnenber 214,

i sTNDOVRéEhaugal-wardly in the housing 2, the distance

bet ween the point of support 15at the ful crum nmenber
2100374 t he Avgbpwntin Eﬂﬁgei 1913123 agrbd3-da 584 2s gisnienedy

CoURSE B WRSAEET T Sl EERY b
MefRing2ndmba14be v afpbAmwakel 166iHas bipeir bptfrwag t o
decrease the amount of resistive force applied to the
s eatterstimgppivot 4smadk8 end 6 GeaaseppvalatEuppbi% The sepnort 172
bybriac cet 166 Esn nagc%ecp o he 1|re%p getapfral%{a 7£,ha%d'in particular is fastened
' to the platform 170, such that the support bracket 166 forms part of the third
link. The pivot arms 168 are pivotally connected to the tilt control housing at
the fourth pivot axis 96. Each pivot arm has a curved, or arcuate, slot 171
formed therein, with the slot having a generally vertical orientation.
[00172] A back support bracket 172 also includes a pair of forwardly
ex_ténding.pivot arms 174 that are pivotally connected to the tilt control
housing at the fourth pivot axis 96. The pivot arms also each have an arcaate
slot 176 (or track) that are aligned with the slots 171 in the seat bracket. A
forward stop member 178 (or guide) extends through the slots and is secured
to the tilt control housing. The brackets 166, 172 pivot about the fourth pivot

axis 96, with the stop member 178 engaging a bottom of the slots 171, 176 to
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20di st ance between the ful crum nmenber 214 and the
support nenber 218. Since the |leaf springs 202 are
sinply supported at each end, rather being clanped to
the housing 2, the pivot rod 218 or both, bending
wioDesaessear e not i ntroduced at the ends of tRETEH2HGH52208
When, cl anped, the properti®s of the spring, and the
anmount of the clanping, can effect the |oading and
associ ated 25stresses. Mreover, by providing a - _
Si FRkthS KRR S GoLRR dr Milling &ff the SACaR] Ik iben neighxatbrmal
and the curvature of the spring is allowed to

* unpladiteneasabowhén BEat0l engt h changes. [00178] Because

he. | eaf ' 02..are dj d_in the housi '
"8, DA PG R R b SR 2
f op ekt aBodt laivdtak withepiotbmber3 GG il Enies Baviy e

I
conpact at | ower cost in an aesthetically pleasing
waplurditty ebindexing thaente 382 sdleativelyrengagstl bylaccasilevergd sprmg

be | ust ed easi and si . . -

S GHER bo st RS s aae D She e ng drigs 6% AuAtvgl be
thgchidl %&ig&%ﬁg%@ Of ROG Yidifek MTh @t NRkSdsTGrior hRv a5 e
the resistfve torce is determ ned by the beam | ength,

r aplnedicy bisiepsyl 86 festadedaigrleadiog sgel thereof that are selectively
adj ust nent does not require a progressively | arger
acengagebwith gp sdeekds ap the Fitcon @3%18%1 %n ‘E‘H‘v iy = rear

t Of.8d ri j ' .

[ 8 DB R A1 bl B3O R PRASHRLTLERE A% arc

t hBm$iBd by ehel (Sv@aosition ed the tiblimitea 18@ 2athad e tit control
concave cam surface 222. FIG_ 11 shows .the Sﬁgkg}?fﬂlén

t weousirer o r Biet pivetaklopaiiop X ithq ok Bmitersd 8L Ay cawto

Dot PR BRI, st Rhhca SR con

SeR@ArRd e irtic saibaIEHciaaE £panetiugdwith slotid 2pwiththe lugs
with, for exanple and without limtation, rivets or
ot being nervieaail éatorfesponsieg Jots A9h o5 itectdlt ligters 188y Whep

PRt e ety G B an R T80 bl BEEGF 76 10 e

- camsiRh howBsn, At favideging sRNEXm (AR E UB0 a6@s3RG. 184

an altefnative enbodi ment, shown in FIGS. 42 and 43,
a empapaidngarthd Saaus gwalablespasiions efithe il lpngasg r od

AR SR S g g
t2'1'g b ish %Qiﬁ\ﬁﬁédjthbfre b af i ik HAVE levEObr SHppHSIE portidht 731

I'des along the cam220 with the two cam surfaces
22an th226nake 7s dispused adjagnetheHoatine pf the hed ofihe usdsavhen

cam fol |l qwer slides re dl | on IQ]? cam surface. .,
2 oerr g dnreied aad Al 8 e % e Rt g oo ol aRgfan
as &?Lfmﬁr RHviMd e dsdr! Als sBBWh MY FRGI028R gripPilie adioh e
ef PECt of 1 nereasi ng _ _ o
preferably positioned rearwardly of the rear of the seat or aliernatively in the
rear 10% of the seat depth. A link 791, generally Y-shaped, is connected to
the actuator. End wportions or lugs 793 of the link are rotatably connected to a
lever portion 795 extending radially from the actuator, with arms 797
diverging outwardly from the end portions and having opposite end portions
rotatably connected to the tilt limiters 780. The seat bracket 166 is provided
with an opening 799, configured as a pair of slots, in the rear portion of the

platform 170 that accommodate the lever portion 795 and lugs 793 of the link.
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the spring force applied by the spring, which
corresponds to an increased torque as the angle of
recline increases. In this way, the spring, fulcrum
and cam in conbination, provide a balanced ride to

wohmesesss [ 00180] I n particul ar, a bal anced HA(@d52¢08/052208

achi eved for all of the us&s. 25Typically, the
greatest inbalance will be for a Iight user at the
full recline position and for a heavy user in the

- oIngpetladeds thie iveér. rolates nisdcuior i ey st ayaef grippable pertius.éﬁl,

Wl neqessarij@& need to initiall adgust Eﬁg ful cr_uH1
mewbish petatheilield 9% apd grdydotaag dhedit imjrers 1P e f Aggire
recli.ne angle; but that thereafter, the ride will be
suB%?%%%ially bal anced t hroughout the defined tilt

r afu@e 7%y t houks B shokhein FIGBUS [amdt4-of, atifileruinihsernbly 200

. As such, the chair provides_a uni

. ( ique WO - . L
2038neeaBgIrcaadse dogilogand h%iréyeaﬁ@b & pir @f lephsprings

g e L S e S R
Ot fasy 1R GRR) iaurbOQMAIhic Sl s trorindansdt oo

that, "i n one enbodi ment, the applied torque and :
r essichhiyaterinlg gecheasestes] wphld dlwawierkh dha oapestite septeiad an

[ . di ngl he bal A
ocbs RBRGHE comPoies anup it poife BEBRgbAR Efpedln

“apQlilaptt éayncpgsife éﬁﬁ%ﬂ SorhMErcRPNavEBROM bm TRIFDGT Pladtica, Inc.

certain | ocation. Various aﬁggﬁts of the sPrings and
t i of Mopwbaen Coloradorundes de npacificationdenination st GReY-443 |

Lol b oS3 R b

in & . ; y B0ESx bak kSIS iRekigiédidgal
: topg?@iqgﬁq:;ﬁgfgﬁ%égx?oﬁgﬁ and 449%he ?%Ilcrulmr N

aswithtal gtas2 0ontamichffabibutrGS anst #lamihase densite of 968 fhs./ias’. The

f adj yst j mber . incl b sing 228,
b athUB bR FETEy bBFOUEES AR RS SRk FF o
Cf?ﬁb@,@o@ ﬁs%; a3 ulfiteRasR dTABSHII0IB 28N BseCoimf dogipositk

a palr of laterally spaced cavities 234 open at
botnktetiabbarapn helg chiotnaeatheperideons Fisecibiad ithsmspnginother

R L BT g S SE oA 0

P oésttﬁéi’rl]li—?igrf&%dhcé’fesin(? et salhd) @lzk YRR GREka RS HnB S and
242, and one each of a longitudinally and laterally.

or inarekieHofyba spriress ears b@ #ajedAd provideedrous springtebrraklenstics.
extending rollers 248, 250 is disposed i.n _each

& ol 2dtitiop, e sprias cingh e Ralied im0y U shapgs fo

- CoORt e liﬂl.l(g}% t&mafedc? 9hd Aaé oﬂﬁorfsiu PG et CRCcR Epring

t housi ng, 2 the upper roller 248 in each palr
exiseppsoxihavly I Heinshesflang 15 iackss sddpand 2Yninghes thick.

LA T2 oo o 1 B2 s g e

bogt 98 wpﬂ)gﬁ%r&ﬁ(e@lﬁ? UaSSRRRMIyNSehRink 780 2P secured to the
back support bracket, and indirectly biases thé seat support bracket 166 via the
back support bracket in an upward direction so as to thereby support a user
sitting in the chair. The opposite end 206 of the spring engages a cross
member 208, configured with openings 212 and a pair of locator tabs 210
disposed in openings 216 formed in the springs 202. Thé cross member is

disposed laterally across a front portion of the housing, while an intermediate
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[ 00183] A driven bevel gear 256, disposed in the
longitudinally oriented 25gear recess 244 in the base
housi ng, is threadably engaged with a |ongitudinally
extending | ead screw 258 non-rotatably secured to a

‘woroesooeiss t he 'tilt housing, for exanple with PATUSAM§ES2208

having a button that faces’the housing and snaps into
an opening forned in the housing. The | ead screw 258

extends through the |ongitudinally extending openings
2480rtibn bihE SpriN@RREpposRa b?mlﬁia R0hearmerahe? 824 akethis way,

di sposed between the bevel gear and a rear surface of
t hthespamgsMi2lacat: Shplyrepperted bsawsyifya ad iwpared t o

2ovrveiasat rrossabe baany: 5 Sl Pe e perlitsa s,

A 19%&%8@&{ B\ ReDRS FesNAY FilAHm 5s<HaH1) 200 eslinatn a
-fol T owe

264 or guide, shown as two posts in FIG 66,
whioapinsdinal eérectivrawithia die IR86ing o Arsbaulidbetundeniopd dt g1

the tilt h ing. [00184] A | [ | ' [
pessioaguases Desa e yeneahebh el e i en®
beyiglnfRe cn%%ﬁi}gneﬁb‘? &%rs;kl)mﬁﬁ% BSVisihs @8 BacklBpbis ahdikdab Qipport

;
integrally configure th, or otherw se connected
t othreughiatioemeredem@mOsuth sip wsthc Wrotarerolsp duit prosilige of

et UOhE REBDNG BB S GBS SN DA ek
i n%&‘ﬁ,gﬁd 'Il?&l%’ é&e@%b%&ﬂnen&?’ﬁ sBHEd bR anda§Bod @14F1he Gprings
228, and T urther

I ncludes a pair of longitudinally

s paedihsiiapeln bfgs s Guptrivat andacio supgort Hedivebully enéw

258 between the housi ng conmponents. [00185] A drive

pi preRingilx 272 is disposed in a gear recess 274

fo i n the b ' 298! ROARGBIchRE mieHIbeF 214, is
ge'z;drﬁg%. ThfgS %"gltf@(%ﬁgg%s?&%lg en’gagil_lng?y r%esheé3 with
t hgovell Rarwealy iR T holisiag 2nthe dieatica betwrow Herppi 30 support
1500nfi%ured with a laterally extendigiﬁxa enigg 276,

or ath¢ fulgrpennegber; 24and dipyppart grymber 28 18 dedRaFd. so7g to
An _end of .t he.shaf | 50858 he spring.
coﬁ?rfeﬁﬁ?%ddng!}f tlrﬁcrl]e?rag‘% P%Sf&lﬁggﬁ%%e %ﬁ%g%%gﬂi ngs 2885,rmg
SucBniciaty, 18 Rldrom Mémbdre14 baf be movat feswirdly idrthe/kousing 2
gear. The shaft and drive gear are di sposed betﬁﬁi¥£t

" t hto deateapaibdapoBntRIueTisiyciose appiiedre thepsal SURRRTS

23 ich, is also i ' j

2a 506t o aluR ToORL A R AML e RaBABmh AR RS
e s, AREELtRB&Y Be filBrubRcpbbotid@dtthofuppbEhenthendts.o,
a lever arm 108 is pivotally secured between the

upfiece thedeafispengeii2aare simpls supgortethel cach pid, sithgs being

2 S0 B 2 5o D b Pl o

eXfrtdeL M d HMeUnal of e spiihd EWHEA ElampBeE, the properties of the
spring, and the amount of the clamping, can effect the loading and associated
stresses. Moreover, by providing a simply supported spring, tolerances can be
relaxed and the curvature of the spring is allowed to undulate as the beam
length changes. _
[60178] lBecause the leaf springs 202 are disposed in the housing 2 in a
side—by~side arrangement, and are preferably formed as flat bars, the housing
can be made more compact at lower cost in an aesthetically pleasing way.

Moreover, the resistive force of the spring can be adjusted easily and simply
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~25internediate housing is configured with a cable
~ housing stop 286, such that a cable can be secured to

an opposite end of the |lever. [00186] Alternatively,
in the enbodi nent of FIGS.. 40, 41 and 44, the cable

wbodsieamss at ed by the pivoting action of thePCT/US2008/052208

joy-stick, thereby avoidimg the need for the |ever
arm As shown in FIG 44, a retainer clip 281

rotatably 30engages a circunferential groove forned

on.t ft ' t i . . e
o BBk dus Bl el s B00, Wb the hoysing 2. Since
i NhefrRaiattcdiodsicngined b the teamjeddy, rathemtban by pr event
the shaft fromnoving laterally relative to t

he, .
f yirestigpsings e spiing. theystiustnent dopehol (eabie ApRRerpssLyely larger

rotates the actuat ' IS Sh Wi ObdrPpapl e
neaﬁ@lélﬁoﬁgg e%sﬁ%)ﬁﬁ)l%ﬁlpég%rca (ayr/wleh%éen%: ér%gg g?(fﬁls 294,
mmoﬁ{présgiohupﬁm%[ otates the drive gear 272. The drive
gear rotates the idler gear 270, which rotates the -
b

d0817%ecar ReBmampitFIGS. anad &l the end BHAT ke SpEng 1992

parallel .to,axis . The ' 0t

P abRlited ot A by bk SRRy Affurabe2 10 ALES1 Wi
29 spMHieGh thb iERSaR bYasRRGREIESNS. TEhd @Btkusfateiy faimBedaomthn
noves the entire fulcrumassenbly 200 in first or

s eppadsusfaposf the sprangy i Thedlapesan bedtegrally farmed g5 pEE ] Bfs

52 t. of a infpni nb i .
3Bty spoer ey seiEis B Bty e B R CaERR
Moya%ilRYBRRatddd, $ivedRE o8 RE MBEhaRithLIa BRI, aghssives NS, or

so as to nove the force adjusting nenber (fulcrum
assgroinpjnatien teeroff The backrppast braeket d75and pippariigyar the

ositions. It should be ers t.hat
D80 23808 confiantnecy i st TG o iR D chfErdbuphace
15x% R ah fidRidve S heRf shadh 4s FIENU2RRAG UB] Lfpaditcam
force applying positions respectively. [00188]As the

adbllawearis difdied2 96thithe ragi2ABauelf fhctipming as de gamdedergy| (9r
200 noved in_one of the

didreier) dshavinges cp Q?FfZ!?é-sfé\F { d‘{sgﬁ‘@%&g@%‘gi}’} LA

{IA0SL A BPlatvaPYEA S ot Abhy fhelcAm{A20 wilt the BAYEAO
surfaces 222, 226, 227 contacting each other, such that the cam follower slides
rearwardly along the cam surface 222, which drives more deflection into the
spring as compared with a flat spring surface. This has the effect of increasing
the spring force applied by the spring, which corresponds to an increased
torque as the angle of recline increases. In this way, the spring, fulcrum and
cam, in combination, provide é balanced ride to the user.
[60180] In particular, a balanced ride is achieved for all of the users.
Typically, the greatest imbalance will be for a light nser at the full recline
position and for a heavy user in the forward position. It must be understood
that the user will necessarily need to initially adjust the fulcrum member to
achieve a balanced ride at any particular recline angle, but that thereafter, the
ride will be substantially balanced throughoﬁt the defined tilt range without

further adjusiments of the ﬁlmm. As such, the chair provides a unigue
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20ful crum assenbly. In this way, the operator is
provided with visual indicia about the relative
biasing force that will be applied by the springs 202
sinmply by viewing the position of the actuator 278

wa9@sneisstt i ve to the tilt housing 2. In one PCT/US2008/052208

embodi ment, a scale or otRér indexing indicia (e.g.,
text "heavy", "medium" or "light" or colors (green

for light to read for heavy)), is provided 25on the
houELhagl fide thatrdvoRss thd ghet hevimperasdjustithe EHageg foageni ng

the predeterm ned setting of. the force ap i
el anErorc0 EREle AR rasng SPUSB e G & PREH STEF ng,

a provi.ded wi ealo] j : IHR Gy STt
0L s B Boery RSl h O, ool B RS
diigghoasdrekiori¥Bior§le a@ siopgloadabeidi sppisddvbendiatance. he
shaft, with the upper housi n% of the ful crum assem hy
extantiingly.3be batencgdyide s alsn 5“}%\&@1 f iy Fep gt?)‘b?ﬁ

a0 brisd pppica iR P vper LRy SRR ae B i =07

”ﬁ@%ﬁﬂh.s Wafiis zla;t,bms bethy S{ﬁﬁhgs/! aib /ﬁmﬂmmm ogiersLiEh
as torsion col springs tension/ conpresst on Spr.in
etemboRunentxthasp aredisaesedde0xagpls Ay withowh ﬂ%&“ﬁ%‘? ‘%ZUS

cohr S2:7RH AR S SHAE bhEy RERAL Rereip by reference
t *Iﬁoﬁzgusi NitetRrifll QVEINS. 3, 9, 1820, 40 andtddring fulerhe
user o

the setting of the force applying nenber
bedssemebly 200 mind fudjrumhethaepe fefered4p ata Ipgeadeding member,

00190] Ref [ t | GS. 1-4B. .18-38, -
ORIt s o M TGS s 2s S aParhoeP
L Honsii05h e ¢ 12 bald o l028 upaRITguRIaAite paiebRakedly

ové; pivota \

to a _ 'y connected to the base tilt .
hasstaagaaitiet B34 ppenctt bashi the 8 aaddodomupirert. dihghese housing

menber 294 pivotally cqnnect t he | ower s :
reHsancigeL CoRtTRLY JoFaRA AFoeRY £ and e any RIS, 240
r radly,.f ' | SFagld 242, and
e Mty B, B o Sl e e .
UPRRIcaShpPOIhgitidihalysanl 12erall9 Aricted germgtcesn2dds 3dkr st

BT aerinebtadnecoldTs S AaD UROH MaRbEr Bodhe
APRRER ISR A S iF Rl B ochles R Hieopora8mBeain

ane 302 is fixe

‘Cofp@Ed 6tht Roddne:, Sehile the apper rdllealebiin aach pair extdyyds above

thereof The upper portion of the backr eﬁst_ iaijI exi blq%
r ethasinface 208 sideiporian g gike basn mogbeedeiinng theravifl, s

suppoft nenber .pivot.s - ' tiodbufce of

5 BB T EP BB {hﬁtr,%ﬁgﬁgé “t%%éa?“ B%?t%%g’n%f the

fr R shSndiipvtiakl2p2connected to a lower portion. In

t he e?r%odi r%ér?i)t gf 2-4B, a | ower back suppaort . 33212 i S

coientslled t o dnvendxvehgrar dvalisposedsip Sia Jangiaylinally opigated

seat frang and . s segcured to,th f or

ba89eF BSESs 24 1% ey pos bsn‘h{ﬁgg?bggg{fgag@ Wih o
longitudinally extending lead screw 258 non-rotatably secured to a front of the
tilt housing, for example with a flange having a button that faces the housing
and snaps into an opening formed in the housing. The lead screw 258 extends
through the longitudinally extending openings 242. A thrust washer 260 and

bearing 262 are disposed between the bevel gear and a rear surface of the rear

wall 240 of the base housing 228 so as to allow the bevel gear to easily rotate



i0

15

20

25

30

25for exanple at the |unbar region. The upper support
menber 294, together with the backrest 300 and frane
302, can be easily renoved or disconnected from

support nenber 172 in a knock-down configuration for

wehiopgaomeys [ 00191] The adj ust ment nechani sm 2FETYE2008/4052208

oper abl e between a plurali#y of positions, including
for exanple and without limtation a first and second
30position, and is infinitely adjustable. The upper
Suppsit theTeabefew2 9A bosiopi of dhicelizise howsigtis umﬁgmrd;ch'eit]l awer
support nenber 172 about the hari zoé§ f :
20681'0@% @@‘Smm@szw e%lz‘msmﬂ b3 et lﬂes in a rack

Eﬁﬁgo"lg]ggngt?. ti&%'oﬂr}’e gilsfll C support positions

nmechanism is“operated. In various

entmﬂsmpnt S Auahefauppﬁémsm@@wﬁevayegmezﬁs(@gdgmg[yupmes

body support surface of the back) - pi vot abl e

r elwathitheedrientbesel gone?S6s IBsskive ey é?ar(Zéﬁ ds @ﬂlhéweFegraﬂy
bod f th Kk
TR T T

' poé}%}ﬁdsﬁé‘ sidk Bf @R c19RR0 HEB Ak SnediREhMRRR 2308 BB apsSor

tabl e between about 1 degree and 15 degrees,
rme:masmsha: hd:yleyg@es ke 368 boweenthd dejemasdiagbousig 230, 830

f oRuEe b gz?gab' Rl icites & e S Tpg il D Sled

d
u pgﬁégé@é{%qg g%at i os e E‘ fehd 458w 258 BERRARENRLSIARE an

and secured in a bottom
pocdmponeats. t he spine menber. In one enbodi mrent, a tab

310 engages the spine to event tatl on of t
or HROU8RT T o oA fivae Psu%eeaggf%’é tspzedp a@ﬁ%tfe%f‘éﬁgg‘bfmed

fo
O A e o e
eXé@&@irIgﬂy hbHeaRgBIhSilerwchd 2 70p hi: Ingmltédfatmhmglrtgf%{) is

pi vot axis 296. The fl g@(ﬁes are p| votally conne

t ocarigupsokite  pertly BrsRUBE ORSPISY ] Brochalfapenige. R/ot
314, |
b SppRAY i AT AR 4T AR AR SATRRL SR g BBt Bear arc

@(ﬁ'lf%ﬁ.lrell?@ﬂh Afn$ DUgHapel easfopangs ZBDﬁsUCB that rotation of the
Oconfigured with a | ower vvedge surface 318. A cover

nesiwétrrom the ddeegaaed Thoshafiant @Hige 8¢5 gL %@%%B%W@?ﬁ e

el Y55 2Pt Ble EREPI ind B WG & o sopigured

Whh/?tﬁ aldeaVRbSss 1282 and h Qterdlh e)ft@ﬁdiﬁ%shaft opbeinp284.K8%
308. Angracme shaft 324 is }?ot at ab mounted in the

| omentidredsbogg, m/mewng]:oém@t 8DBIGH: Stané 9ot teyert am Ko t

Bzglvgtafly %gcnu?edc' be%ween t%e upper and intermediate housings and is

pivotable around a vertical axis 288. An end portion of the arm 112 is aligned
with the axis of the actuator shaft extending through the drive gear. The
intermediate housing is configured with a cable housing stop 286, such that a
cable can be secured o an opposite end of the lever.

[00186] Alternatively, in the embodiment of FIGS. 40, 41 and 44, the
cable is translated by the pivoting action of the joy-stick, thereby avoiding the
need for the lever arm. As shown in FIG. 44, a retainer clip 281 rotatably

engages a circumferential groove formed on the shaft 278, with the clip
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25are configured with D shaped cross-sections, with a
noveabl e col |l ar 330 di sposed over the ends to secure
the actuator to the shaft. The collar 330 can be
translated in a lateral direction 52 to rel ease or

whbaeis/obdses ends of the shafts. [00194] I n an alRCAGABHR208

enbodi ment, shown in FIG #5, the | ower housing
conmponent 916 includes a resilient flexible tab
menber 918 having 30catch portion. The-housing
COSRABRB thEikredisRHousidg Wathidwap fipgoastto pravekethe shafh
one orf nore tabs or hooks, for exanple with a snap

f i fromThevinglataralisreiativiv hedBIEOBMBESPLIY1US2008/ 052208 .

42 fléxes upwardly as t I :
N e U T e L R
u n%ﬁé/pabf&%n&%& ROUEARRE 2 ERGADE SxiBiding SUHRBY, eviidtain trn
groove 920, or undercut, fornmed in the shaft. The end
pordratesth® Afveogear A82 s Wht trivegdas rotelgs hieddienzaes ¢7& yape

- i , h | . i
et bl 400 B0 BB B PR bR 335 2201 <334
0Ny g et c1Shat SePefatesTthe E@ﬁ!@ezﬁ &k abing allBsGidaAlLy

t hrough an opening in the housing conponent 916, wth
a haedlidPkio?94, ndicdhthidadaly agiangs the leaddorea 258y ndirpeves

{1 PereneiGplcri ATORDREWS e aretg SR e ey oda! forc-

fo i tfaor - | R@&Pkvin
T o 2 g g B e ROl R 2 g ing
shpbditi@Rr Fooexaaiplé e aspniongan bhinbeedsbelpeern famtandcecendn
934 of the spring extends re?rvvar dly. such th% it
enadiBERCpROSTioRS 5,25 ladRovsrihe fqrpeaustiay Soember (Ryjorym

cart BRbY bR AR aEREOnd RO RN Bfions, B OEMRE,

a Gadesflostembahe 930atod 378290 2hdfulerpmeXi deedipéinitelyadjustable

332 .is disposed over the shaft 324 ?nd inELudes.a

s| st angipfigigeraabes D6 adingaraHPATHNS AndiForeea posians
confi%gi%eld as an acne plate threadably engaged with
t hESB t¥324. The drive nenber 338 can be forned .

i NfopaBs] | Y Wi ihe hbRatop RES, 290 dgetnahdirl the fulanneassembly
separate part, but is considered &g{t of the we

i dge
meAMkmoved vianhef thenfrsndesseondripegivdpial duesiinns [t ivator

wedge nenber 16 g Laur i i

el Bpads i s Eaf A ot BT Be
ang & ARCRsdoiy Watges WRyTIIRS Speaqer i praavidbdiwittpaistdl dndiin,
forces the upper wedge nenber up relative to the .

| omlsnut thedglatinebissing ferce Bt Wil be appbigd by thepengs 202 simply

t | ates i lateral di i - e| at |
| Rt e PefigRof iR a6hh{iE ach B9 3G B e ArhBuddif2
258] LR GRbddvBeR PeA B Y her i@ xURABAICHREGS tdx$ “hdaxet to

the upper support nenber, and the |ower wedge nenber
i s“medinsl’ar Shght” povdats|(ereem fardight wrrerdfor Hpavad isgiovided

The er wed nber, 332 has. an_upper rfi

¢ niap S Rps e Rt B e gy oo P ARhe P PRy,
30 4P PRI IR 86 der dRIBEdispRdd bidpuhd it €
reﬁ%?@%gﬂ?gﬁﬁﬁza o%kg sﬂ&gort néﬁber 17§&§bout axi s

29Bowegs andibe prediled vetfbeosgiudinglbraxedingtat in AdichHbN
' shha% 27]88tiravglsf: %qgrmeasu%lel%? as discloseid in FIG. 61, a cover can disposed
beneath the shaft, with the upper housing of the fulcrum assembly extending

upwardly through a longitudinal opening formed in the cover.
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woLpmvEsehbr acket .

spring 342 is disposed between a stop 344 fornmed on
t he upper support WD 2008/ 094865PCT/ US2008/ - 052208
43 menber, and in particular the bracket 308, and a
stop nmenber 346 extending upwardly fromthe back
The spring 342 biases the EppdE2008/052208
support nenber away from t#e back support bracket, or
| ower support nenber (clockwi se as shown in HG 18).
In essence the spring 342 biases the 5bracket 308
gms!; t he [UQREATd sUiddasedfithit e Miedgemsenibam GhGiso be
96] n operation, the user rotates the actuator
326$edamh otherppringss sichrasorgion el @P@%é‘i’%ﬂ%"%ﬁssmn

et ol o e bahien Bh o35EOP bR A h AR br fhGiShlsfhng, or

o B@ﬁﬁ&%sx&@&n&ﬁﬁ SPSI0 cmalbeaﬁovameratme dgghe
\égag?&%}%zfgfdglég?a As shown in Fl GS. 21-23 (and
10568ysinEtogpmaiids) yismacl endspﬁé@rto aecwses effho pattinmal th% force
positioned respectiyvel a for neutra
upPPR} nggg}ﬁﬂfgﬁoreéoﬁgﬁflw CUREALY 'lg upri ght 7
position and a rearward, neutral, upright position
relative to the | ower back support 172. In
paBaclaadtar , - t he gap between the back support 294 and

A R
gx%?ﬂbreF GICH!BH l%%hgjﬁgbﬁ'n‘i’é?nﬂefr QYR zedhI@E btk support

earward ngl e between t he body facing
s ubfake rO8med 1d a*bevs,qmotaﬁwcctmectcxbwhep base tidf hoyping @ethe

340 of the back being adj ust
~ Supvess 36 end gopret ﬁwoﬁég?ﬂ?lé‘%gﬁ" BRAbly P sa e

back | Ar
bg ?(W%éﬁ%g?{nf%gé?r aﬁomc? esir eg{aﬂé {34 48 298 sﬁaﬂ&d A dl%e

tting. Preferably
aciyat Gk pBBaxis 061 Agudidimdnt methemisp0298 issatyiled hﬁwbgr the

348, ext ends |ateral ly out dl.y adjacen S
poﬂQWQjﬁiﬂéﬂPNiéum‘t me%befﬁ ém? f‘éwqf{aﬁ‘e?f@&’ﬁgqﬁﬁﬁomc’“em
H) Har n? % ee ebrb[dngélbtcag A ediﬂ\é ol oﬁnécﬁﬁrto ?Heqﬁ)per

I's read

aC Qﬁﬁﬁrﬁh&nﬁé} 294 4sfkers @ahcﬁdclb fegﬁdleofalmbackrdsmdﬂmcment A
way, the initial upright settlng( of the backre ,? :
behqurqmttm 304 of gheoimrael 30 2isdPedceprecirdde theyep 2

di f t back d hSve
Pl RaH e BREF b ok RERERSE BR L U‘%ﬁ@ﬁ?ﬁ‘g’?’”]ﬁ%&ﬁ
| ndepRNGeApoRfiorPth¥reef, ab iR dﬁpeles"@pmﬁﬂnmaﬂpmombmm s

of the backrest relative to the seat, but rather is a
st akis@96i tinaojplsmativet embnslny@mhﬂle pERCTPOFLRRI the E# PR i

d adj ' t
0 phvorigenfeidala ey oty T A LI S e
?ﬁ?‘a% uﬁf)p&ﬁ Bes! &Qohﬁ@ctéd‘tb%ﬂ%ﬁteﬂﬂﬁlﬂv&dr&ly 305 tdar Gﬁthb @eat

osi tion.
20@&&1&9#1865%{%&&0@%@522@1@ or backrest, at a lower portion thereof,

for example at the lumbar region. The upper support member 294, together

with the backrest 300 and frame 302, can be easily removed or disconnected
from support member 172 ina knock-down configuration for shipping.
[00191] The adjustment mechanism 298 is operable between a plurality
of positions, including for example and without limitation a first and second
position, and is infinitely adjustable. The upper support member 294 is

pivotable relative to the lower support member 172 about the horizontal axis
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wedkendeds posi ti on,

44 [00197]-1n addition, the backrest is provided with
a nechanismthat allows an upper portion 354 of the
back to pivot or flex relative to a | ower portion 304
of the back between a neutral position and an

as shown in FIGS. 3D, 15 BSHEIS308/052208
The ability of the upper p8rtion to pivot 5 relative
to the lower portion is independent of the tilt
position of the back. The upper portion 354 is

Pi Yo BdlvBerl Lhdtespdhdiny ﬁlhﬁ;ﬁk;oamaﬁ@gnppc@gpomwﬁs hhhe
tilting of the l'ower portionis [imted or

r estjnsampdnechanismyanpiratchhbnvarioss pnbedimpnte. tROUBRAENt

of the seat, frame 72 or, bracket. 16 ich. iks-fli. /
o B aeper R oSty S Ree Wfthe Bacd i itiid
S of%tfve %6 MRAEFer shfi?or%’ RiRATbe QRO B lid0d bFBY sippoRisuhetfahe
or

exed to an extended position even when the seat
f r avi) airoub 1 @ dkgreesi fomatforvesdmest pegition Bra ErAASIBOHhen

the position or L.ght of the user, bal anc t-h at

& oot n Pkl sRESHR R bs P RERa Ry R RRI  R

bi A%D Y abdiee bl f@dégrcéshﬁloﬁiﬁdsﬁﬂﬁy bEQRID NS 5 a¥eal aadd
above, the rear tilting of the seat bracket 166 is
1515 dégred, dnd preferabbsatiquo h0 dégredsdetwden the ferwadmpgiondr
stop -nenber 178 relative to the tilt control ~housing
2. TRBYA@RatPOEIORS shown in FIGS. 18 and 19, the seat

| Sydoiibgyed 1 B 2 §AR hb@Berd I6aNd a
re({ﬂ:'l%%]d po?ﬁﬁﬁ%ﬁgﬂ %(Alﬁgélg@rﬁﬁibﬁgﬁﬂ I tm I ﬁ?ﬁ%er 180, or

t hiraciteg 30 nBpdsedfind becusddop ateitbarpoitiié ofithe $penet mpmbdér. In
the slot 170, prevents further, recline of the é&ab. K
At orergmedqdifpestty b 3Aengases thesPuiedp PEEH P AU RIINC fracket
str r r _ TR i ; T
poll—reﬁ%wﬁ tég% sé%gt %ngz%&(@t;cn %ﬁpper dglgtg 338{5’6%‘:&% 94’6 -
regy glaye hehbdér ithett@adkbeinbindes a peir ¢fi forwandly ehendiag k
frame 302 and the seat_bracket 166. @é he_-user
bi Hansss Shd withgeenipsy deTupoRiba PIohaxis &l g8t Hpor t

or a5 bR, LR s APROAREL 12 i P SO oc s

whggf) act of the | ower back support 172 as shown in
FIGS. 5 and 20. In this way, a single biasing
asH@ABRly (t Helgyerhonsing sempasnt HPST seruEdde asHRPYbat

Kk [ I il ' i
S R e e
br aGlRhrel ARitPA vy RRABE sABte 3181 AGolienanbe 320 Gnscusied
of the chair, with the seat being ;l;gfmrted by the

t i tetthe laver bpusi@Dconpatesp witribe 030 arBlowenheusiiglefning a
enbodi nent he upper, rtio be .pi Vot ed. :
F ePaeILrERY 327 i TS Bt bRt Sl iR En g1
! O%@m fhk Black 308N A HRREY shakBRA e rotRAbd mbentk@id the
Sea

racket, between about 2 and 10, and desi ragﬁltfy
ablowter Bougut) Mdgfinmerals SR of thetdotaiva shafh3dd andragme [shafbp26

R AE B 85w RS ont Ml RSP,

( f’%@%‘ Br&ishd Eishd YA USRI 1 68 Sha#t! Peldolihr 330 can
be translated in a lateral direction 52 to release or lock the ends of the shafts.
[00194] In an alternative embodiment, shown in FIG. 45, the lower
housing component 916 includes a resilient flexible tab member 918 having
catch poﬁion. The housing component can be secured to the support bracket

with one or more tabs or hooks, for example with a snap fit. The tab member



adjustnment - fromforward to nomnal to rearward

(i ndependent of tilt range); and (3) thoracic
adjustrment - neutral v. extended (independent of tilt
range and back angl e adjustnent). The back preferably
Wmmosogsst range of about 4 to 22, and nor e RMEEI2eI8/0§2208
about 18. It should be und®r stood that the back is
10infinitely adjustable throughout the tilt range and

- “back ‘angl e adjustnment, and is not linmited to the
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~th HES IDRS iu}ﬂ;éeﬁalﬁé ks 8¢ hf 34 i€ atbrediBougl 2R Bbéing Hethe

flit range incl'udes an infinite nunber of .
i nievarbdust gcongeinemiamnpid Sictcaish snenatier heaages a precusdarenigl

L S e LS R L R S8 MR Al
i Ifgni?ﬁﬁed Mﬂlfgr]%‘%zgragg‘&ogs@@éﬁ&ﬂ%& asnOleel@haPoss section,

15 Inite nu nom nal positions between the

f onndehapsta marthgr eassvsactinoetmablsy 2 saviiet 92droml thy acrndighaft
user can nove the t horgci C reg[if on thr.o%i%&@.
coftg-ntitsemiehigt iSopsisd ithioBEL A% ORSHTER P4 cpgponcat
ox o Ccularl ‘ C o

¢ e FP A D3 2R 0P RAL L of MR R hcI6Ar husing
[ 062aR)HRef. eX tdrtign byrifg 38 ha? 4-{26 doSd; nBiéd 46d 932ientBging an
and as nentioned 20previously, the upper support

e PN foreed iaaspletfarp ofahalonyes Rewsing sognestRlr ) pair of

o PBRa SR hGe Rhl ARl peluBR LT g C o RS ben

SPEfEporfolPh3y & thé ¥pritfy dxe@idl r@twirdlissudbthaei eagubes hermop
the arnms for engagenment with a carrier nmenber or
ot bwface of & flimgy. 942 eatendingdoivenrdly drom dig|upperstipp@t member.

| i |, .fib ' . Le,
o R B BRSBTS R e RS
Capehper®gie of various materials, such as Capron

8233G - 33% A ass Filled Nylon. 6. [00201] The ends 358
of [AA8Skar s A eppei wotlgd Inpmbercii2dsl disposep peer thoshndr 24 and

iRt Sol PSR eheddf 88 kB GRE SR JoBhateh s
Pl agtdife %Igﬁtn?ﬂea%g%a@gﬁ ¥R PRLBET 8bE. Tmlﬁhmhaaber 338

30for exanple a [imtation a nylon
matar beallormal integrajlyonith tleapparmeedge mrember pods. a sepangigaet,

t oD I FrsKer g GBSOy D BT SEBON el HiStper
2 ﬁeﬁe rh{:}ﬁ?érg 318330 9fe &HBTRICA “mHthpéﬁﬁg Welfe
ot her nechani ca

asteners, withthe first cross
mesirEiced3I80 334 thiagilide cilongl dayh stheced fHree theawedys nserolsss
nmenber 368 of the frane. As sho%‘vn in FIGS. 34, 39 and
46apegt, anchin pagfisulas; forges dhegiprep wedas Rebsr Rrelatyg orbe
fo ' .
or Kk 3eOhelb AR, dibt: WRRke AbfibonPhithRl d Pl
eNBigehioR B2 relasvestb avloiwer W@, 16 Zhamhitboihdesstqudithatdh an
fl anges extend rearwardly from

T 1t he c({;%ss menber 366.
Thaltarativg embpdinaat the wense Mafesis ix6¢ to/be HBRFE SPRPEY oss
Segbl f Atr1af B Ty daBleG AR tatéral
or Tl sl SRRARHAE il el Bl Byl R e
f r aR@1i3R 2 The LijRinedge tldmbeh3820eis an nppiranrfarB40 that bears
against an interior surface of the bracket 308 and causes the upper support
member 294 to rotate relative to the lower support member 172 about axis 296
as the wedge members are forced apart. As shown in FIG. 18, a compression

spring 342 is disposed between a stop 344 formed on the upper support
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10be directly secured to the cross nmenber 366 or
ot her conponent of the franme 302. Second and third
cross menbers 370,372 are further |ongitudinally
(vertically) spaced between the first cross nenber

Warmhsosssst om portion 304 or cross nember, WHCTHSRA8/052208

fixedly secured to the seat3 frame, as expl ai ned
previously. The first and second cross nenbers 366,

370, and the third and 15 bottom cross nenbers 372,

37 fcaiter,aag ih penndatiebmuickd 368 cadtarsedpl ipehioar 346 dxtending

connector nmenber 376, 378. Likew se, tgg second and
t hipwardholsem mbrsk sumprt bracket. aFae PEIA e ¢ BESH PHURPCT

ir of laterally d
P blapan b st SRBRRE BpaCRRBE BackR O portipeiace
[ OQRAHEA KRS 20 khova frf FIEG. 38Y. Ulsitensense the sprirey/@#2shiases the

rotatabl e about an 20internmediate fulcrum _are
cobrsckd 308 aphestithewnper grrfage of thetedeamepbetdfed as

7 BHSHE verid ogr i Poler By e bR 824 400 |n S ar

ot Oa_tgﬁﬁpﬁilléjﬁol{ibﬁm PRARESiS a firefor ¥R katichaf dik&tion, which

series of longitudinal-|evers 382 extends . _

( vemtsecthk [shaft $260umrotate fridrthercly mosestbaiidye memberd38 and
thoracic region, with the,first. crpss nenbert.

or SyPeIRiRg DSt St 7o GRS SOVEHE PG 23 hnd
rokgtg | ' ' 54 iidhddrelgeiivelpRoAlt
angg%ﬁg é%?ﬁg%h%%r%ﬂgﬁ%ngszgr%gggﬁenber}iA‘sé@ond

s eféregrd) hetenl arpsighBgosaidne A demingd, eenlirdlyuririgbhpesiiin aad
of each of the first series of levers, with the first
o BT, D BT B U YO s Bk S L7, d
as ‘ £Sedt N
oo BUCRYE T B e R a R B e IR NS b Sk
SefiafR @brdcRmabs wi8énse: tierstek lsappraik pivofedoearwactly ertbe
of the second series of |evers 384, a(Sin.mﬁth tpe

s edevitpd spFiEisposition dfpswards peyping| Wgreﬂf\‘r@% » with the angle

2008/ 094865PCT/ / ' j

as DRHGRT B ARG (it ey PEEPe Har oAl BBl HERlsSLAREs40

Fi palHeYbaclabdipuadihstaide] as tief whdpeanga@881833d stde past each
| aterally fromeach end of each of the third EFries

of othen.dhdsunyier backrrupeerk2d4 15y ekiclatat i 1he Hrer hackomember

con72 G EensE S, BRI dhaaffbSRe bod YR itPne
SC gﬁg b REmb&r 348, 6ABRRAMEAITY Quararilydididcetialsideqdrtioh of

pldrality of the pads are connected to forma unitary
pathesent ot eamvardly slwreofhanddn peicujaediesmRer A ady b a

FIG 34, a first series of l.evers.394 _ .

| aear 2 porionaf cren Rt EH R HeRbER Tusgg eancd in
Wt @Rir0W Bfis WweE theinitthl LA sekiba 0f &l backres chiele afjusted
each of the first series of |evers. A second series

of to d@omewents dBgenisssovitiedifferenbback sedpisdl each of

the first series.of |gvers il.e.a [ '

| opertareb RS aiadhiTS S Me B B fr febiERestis
segRfRfefRhl G99 bf HRUGSNARAyndAR: hinglensaf GRtbARRIEES
and the third Series of |evers are each confi gured

Wi t&iaﬁveﬂpd&e B8 butt raﬂheisaﬂja@ﬁttqdjglstr@aylér As such, the forward,
LR g;i[‘%:a%{ﬁ’rg %g&'ﬁtﬁrfeﬁn R 1P lrd PRSI AR rEE B R

chair, for example from the upright position through the intermediate tikt

position to the full tilt position.
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150f relatively rigid arnms 402 extending

| ongitudinally upwardly fromthe bottom cross nenber
304, with an outer |eg being longer than an inner |eg
of each of the first series of |levers. A second

WOSoIsN94%s5 | evers 404 is secured to each end F&T/LS3R/052208

of the first series of lev¥rs, while a third series
of levers 406 is secured only to the ends of the

outer second series of |evers. The inner 20second

sefioa87pnd tlhedditiondhs badkeest &fprpeded with panasharrism that

fi dwth. 90 at th f the | .
0B e nmSTLpeOn BES ahidl A TIRET Seb e edp § e

\rllﬁh%rgi%ﬁ 36? 0f G WLAl bRl ndi@\E pSsitio 4d M@KknB& position

r's of series, can be used to support the back of
t has 488 in FHIES BIRf 16 amd e fithe cbiien of hhopperiportiin@ pBupt

-provi des various 25adyvant ages. 206] For. ex lLe,,in
D Tatieds FIPYE: RTRORIS AP SRR T Resition of G bag

AN fipd PolloRiSa 9 ot B PR T TR ohoR Belh dhch tRTe

omtted thi's enbodi nent, the arns 900
ar glitfngrorest lascepaapaisdimitaindd restrastodufor exanplafiben thes

pivotally coupled to the spine 902 w a, shaft. o
axpivogbls rBoesest obthpiseas frage 2 gdsackat ]tp#;?r ‘r"’hlfg lfbﬁ%fﬁﬁ% gs

antsted (5 ERGHss bokh BAGH e 36 Gl g SR eone
-Capbiiof Glndg/"beﬁzivd@lg 6PB4,Q948 6 BCIENIZRiBIASRADShetBihe agmt

menber 912, which is coupled to the |lever frame 95

st framewr brackgrs axtapiirancg; fos exapple whep thegrasifion apyweight of

coyrse, it should be . ft..

cotica ebatasip B S5t Sugf 18 hiB ol PRl e fg buiiie
Qogiasﬁg%@fo&e%@gpdngyer frame structure 950), and
rotatable relative to the others thereof. In

Safi1oBbn, tAeexpizifed daveshe st limg of tha seaibTackerdds isn

 of the thre . haf 1 434 -
, ?2%@8‘@9@&?%&%&%%%@ 118]?[%{ L@a?rﬁsﬁo e'ImrirIe%161 elggrdﬁtrllveatﬁy

eV et dierol BMRIng 7. a6} eXbinpRl B $hoWaln FIGS 13emdny| @e seat
structure 900 are allowed to pivot relative to the

s pisnélted0Raraianily fromeampipright posiEorDOE. redined pAgEo whestin the
P 3B St LI ROy or e
A L e
pi theRTackrorsoetelnrdaswamdipsd sttt @abveor pivot the upper portion 354
of the back and upper back support 294 rearwardly relative to the lower
portion of the back frame 302 and the seat-bracket 166. As the user biases the
upper portion 354, tl;e lower ba-ck-support 172 pivots away from an
engagement with the seat i)racket 166 against the force of the springs 202,
which act of the lower back support 172 as shown in FIGS. 5 and 20. In this
way, a single biasing assembly (the pair of leaf spﬁngs) biases the seat and
back during normal use of the chair, and biases only the upper portion of the
back by way of the bracket 172 and support 294 during the extension use of
the chaif, with the seat being supported by the tilt limiter 180 or stop member

178. In various embodiments, the upper portion can be pivoted relative to the
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secure the ends 914 of the antis to the cross-nenber
952, with the arns pivotally bearing on the cross
menber. Alternatively, as shown in FIG -89, the ends
of the arnms 926 can be configured with the cross

WEEWDE94®28, which 15 is pivotally secured tPGT{UF008/052208

ends of the lever arns 982 In one enbodi ment, shown
in FIG 89, the spine includes slots 920, which
recei ve I'ug menbers 922 extending forwardly fromthe
anidverr psttianc biuthe uppra spppot hatiye enifye géanh hracked, behwean abont
about the pivot axis 906, The cover 930, when

di §pi‘f5deﬂ) oﬂf‘é‘rdoe?‘ﬁ%)f%%qq“é “structure, forms a rear hood
negmﬁ@m The WRR&H L Y Bk GaPlidd [OVE106f dafRimQeasE 05t
an ood is allowed to rotate about the pivot axis,.

t hetosiby: (??])ﬁft marrgfengfnrr? upﬁghtpbmiugl? bxn;rmeiliﬁmre@myo 61l t he
user as the user tjilts rearwar in the chair.

[ otng Esab e rerbincyBious AR bY 2l hilerfd Wikanse
ang ;lEHens_ imal P rea9ard @icpendert of Hdrange):;
388@'0%%@535@?’fgé)g%dégé%mj%%, O 0a ggs e
ar end(Pfieradit ydjoanfengunadrabi t dxtended Ghdepentiect ofgdt range

ection. The central_ portion of the second Cross --. ,o.
o ARpacks Apgicad e s el areably b H0lbrangs PF aRpup° o

ribse 408 LAAk L5y GB8 1kher kRsuid PO @l dertdddlthsse Blcktihe
cr 658 *Menber 370, making it nore resistant to

t Wirfiniitly aipstiblethtaighowlthy ik xéngn didibacibangle ijpseeihi, ahd
this way, the upper regions of the b%ck, def i r}gd.
beisis Himited 1o Ficibreg pendaus inaadar cagho Farframple: fhgdilt range
cros : : .

L FR g O LA R St

st kdaling seudtharnah be agenanin limssl nddber of such positions as
2008/ 094865PCT1US20081052208_49 npenber 370.. At tgee
safefinadray, the epceliihe dit ligichebeNGenBHBYK a5gls 1agludpes an
prowvi e - R wer eof
e TRl G Pl e BBl e KRS e e

Cr Agswiamder pa3ifrbns. TRmalg thenser ddPmavecthe eloadciosefipn

: rig;d, t her eby mai nt ai nig& arelatively rigid. |ower

r ediroughor canaupseRAgeR! poaidions fiem theprafral g&Xisaded positions,
exten heir C ' ' ; tion 354
RIS i L AT g R o

UPRRZOPP! t i ORefbei@lo FIGHERE2@ 341 87, 46 and b uind b mehtidired
cross nenber. At the sane tine, each of the

i npifeviosislyl theappersupport mpmber 294 ingludese spiner306 ssisading o

th t of th i .

BT R0 3P B0k A i SPa e Bp i ray
UPB&waRRY aih@ Gp@ dly (FoihliBe $paer A pRikdlicg 6f @6 or tadx 357
exanpl e at | evers 406, does not flex or rotate,

t hexteld/frpmabé ainargfof prgegsupioyith 3 earrienTReiKOF OBSEKOVEHAE
| "r eqi f th . At th '

i T RS A TR I e L TR RS S

di SLACSr REhUB@Er i DuOVBIlichf MESrislE e kpiad dardbmbdicof

upper cross nenber 366, thereby providi

n
i nvaniovs dnaerials wpgoastCapgon B3I umBa% Giéﬁiﬁﬂgeddﬂylph 8.
Hs FJOZ&]]leaC’Fhe ends 358 of the arms are pivotally secured to upper corners

364 of the frame member 302 about a borizontal pivot axis 360. The frame

302 can be made of various plastic, metal or composite materials, including
for example and without limitation a nylon material, or a nylon, elastomeric

material. An upper thoracic region 362 of the spine is fixedly secured to a first
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[ 00208] Referring to FIGS. 35 and 35A, the pad
structure 416 is integrally formed with a plurality
of pads 392 corresponding to the nunber of nodes 390
formed at the ends of the |ever structures. A series
2ediotssare fornmed between the individual F&dEUSeeps/052208
al l ow each pad to flex ind¥pendently 20with the
correspondi ng | ever node, while maintaining sone
connectivity between the pads and nodes. - In one

- enbesk MBRber FEG tiakkns fsepaniedithkang oeather siedanical

thereof from another pad by a pair of el ongaécg]{;l slots
or fagtengrs, witlgthe divet oress msamhes being dongitadimalbpsracedramatop

th i 0,..422. Th ' f 8l L Ski
ai poBembE s i TEps, Se ARl B TIBSCARb da Sbigkbu' ©
m gdlRiSkEfon 482 id nfiguRacii Paghigsdi Naldey 3681that are

| ateral | y extendi ng set extends across the entirety
of sechedjtol Hetdrons nirathee 366 paldln congediermembrasoS ofn enge

7S L BRSO GP3 L I bk

e XﬁS&%@%%@ﬁﬁms&tmd RS Sed DB bérRtalyaS of Wehape in
juncti-on between pads and forns part of the outer

sl tross dentiendj Heormnnewors365icantbe fommeddnispially or suparataly friom
form caonnectors 42 hat . 30r lLe figure 8 . .

L PR gEo!  eping Pad Sihranh S0 e LIS viss G Frofigis region can
co 366 or othy t of the fi

S OREREAY shadd %é@%‘o’%’f%*é%%%f 50’ [ 00206] AL an e
appenXSorBhdant dhird eioss nefmtiee3 702372 tredather dongitndinally he
portion overlying the second cros r 370, t.he

menb
patyesialli} sppecd heawesnithe 55t FRSRTISTIPeHAN RaPaHRATHER 304 or
: g%rgg;sgﬁlla%:%bé}c GRRh i% ﬂgecggg 1 ff tolRe %‘ﬁ%ﬁm@%@ §x1t§%ﬁtn§di‘d' ng

y across est, w our centrally
| opRvRAsIpadBe Fpa\ied tdrend cass nmbeha66] 37 sid ihethintartdo

two centrally |l ocated pads below. In this transitio

ar bettora closwveembeis 3d2. 314 arg cagh) qongested Witha genteaty decafe

and the upper | | Y. ngli it i it

e R T R
eXBR)) B7Pdre d¥infedibBwlih WhirRA thtsialty sface@confbetbt inembérs 380
decorative openlngz‘can be formed 1 n each pad. For

exspapedsidewayisdvom the cenieginegd trpbagkdrags. al t ernati ve

10 { tur h o] -

ot tBOTE61” Anfaed Sofufiir st & 5391 aahEabowan,
of ifafRdRatrulctum! AY cgslcdid Be ErafRClieire Aldralsfobaed as
shown in FIG 46, a rubber gromet 440 is di sposed

beshoreninddGh. Paas pardofdbe Srmespiyl side Haae MBowesiort he

| o di t.. t ' 15
F obiftnf SOTBEERG: oTiBt e Ko Re Tttt
fog le, A ks@seliby S lofB hidich] Rvless 382@xRAds eftical $efrym the

the Iever armcan be nmade froma two-shot nold
pr fises®ss inembthierthethbodicwegion, with shepfirst aps merahes 366n

be nmade b f a two-shat or three-shot pr. .
* LoprHintons Grenal resistagee i 8 ¥R S FOREPRONE ] RCand

r ef ehhd BPedi®nfhfdut 44 axi@ defined by the first cross member. A second
series of levers 384 extends laterally from each end of each of the first series
of levers, with the first series of levers each providing torsional resistance as
the each of the second series of levers rotates in opposite first and second

~ directions. A third series of levers 386 extends laterally from each end of the

second series of levers 384, again with the second series of levers providing



20conpliant material 395 is nolded (but not bonded)
onto the back side of the nolded | evers and through

an opening 393 in the node 390. The pad structure is

t hen nol ded and bonded to the resilient material 395.
wiozosp@ssssi on, the pad 392 flexes rel ative t@CTHSIH8EE208
390 by way of the resilient” materi al .

[00212] Referring to FIG 72, a two-shot process

i ncludes form ng a 25socket 397 in the-

I efirdibiRil bdsE:eiRb hadich BRtRIthiad s3RS of kveﬁsbta@QQFﬁmMmd
on the back side of the pad is engaged w

sofriueth sbyeswdyevets 3feqtemids latqr@lénzﬁ_rsqnméﬁlwnq crfgea@fbofﬁh@hlrd

73, another t hot oces

o STEAPE A atB] StmEl PPl AR, ch B0 pach of

rmfh%r !fyﬁ'th ands bPlederk [ figh@dd a0k nbikg \Aﬁ&%&&&hﬂ?ﬁlﬁlﬁ]@ﬁﬁbn
the post is deforned, for exanple by 30way of

5 hemnfgueddap be comrzcted i et indevidied pphdA tdprelits of tsipafieare
gﬁﬁ%&g&kg oh;%?zﬁglll S%Cga sg%:ture suot\n?nr m%ét 34rat ing wth
@%&9%4865Fi@éﬂrl%%@&ﬁi@@%rs’i%exﬁé%%?l&]aﬂ@%kﬂeﬁ@ to

I nst ead using a resilient/conpliant
rralaearalbgl froinhiee @mtrabtanuedtingendsbgys 380, cfadh apjouer deg being

| ?Z]%gg;:rr ar{ gna%mgr(e)lég] oggaf‘:l@& ﬁ'tanp rs] s%:%xg? txlg\téelésn gA %t[;cotng ser?es of
10 pafe‘zéx% @rls sebWed g&%&ﬂ%ﬁ% Qp%?ﬁh'?ﬂ RSt é@nﬁm 18@4)s, wfhile a
- tap ere provi ust o-coni cal 5such t hat

t h@m@ps@ﬂbsnﬁ leeert 3086 seamed drdy to ﬂmatn@ Qfethfs«mttl‘rsemmwenes
can rotate relative to the

posf leV@‘S a%&i Fhelienes seeend %’ﬂé%é‘ﬁi e #H%’ ﬁﬁ&ﬁs ‘Pfj""feﬁ%ar p6ah

Are ceive the. deforned
hedd™an df%lrﬂ{ng%%%ggh%ﬁl}r@?gtﬂé[)](%oi%lS] Referring to
HG00264] @ PashalB7 2 festsemaoriearsviidxyentis malryefrdlﬁ,aqmr

~ 392. The post can be fornmed forma conplian
15 r eef felagivelyrrigid pinag 402m@n65r§tlorés&vélﬁa§y flﬁ%r&mwfﬂané*efc ket

forned in n
b 2 Grleih SRS b 204 o Slfer Feotl oflads ManSAGH R tog of
PeLdrhtdriOnifsOdefits @ﬂe@érs pAeEdHiGetEs dfllevepnstd ik ed:catdd\/te
to the socket. An end portion of the post 371 can be

deéazhread of £anh céxlmﬁmsesebays h%lawrﬁ,gwhlleoa t})eré gereesoh & vpr 06

structur to ”heeng

1s secure nly to t € outer second series of levers. The inner

20 second series and the third series of levers are each configured with a node
390 at the end of the lever.
[00205] Of course, it should be understood that various configurations
of levers, with Qarying numbers of series, can be used o support the back of
the user. The preferred embodiment shown in FIG. 34 provides various

25 advantagcé. _
[00206] For example, in one alternative embodiment shown in FIGS.
87-91, 96 and 97, portions of the cross-members and side frame members are
omitied. In this embodiment, the arms 900 are formed as a separate antler
structure, which is pivotally coupled to the spine 902 with a shaft or axle 904

30 about a pivot axis 906. A pair of bushings 908, 910 supports the shaft in each

of the spine and antler structure. The ends of the shaft 904 are captured in a
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[00216] Referring to FIG 76, the pad structure is
provided with a support nodul e having an exterior
spheri cal shaped support surface 363 and a through
opening 365 with a tapered or frusto-conical shape.

woheod/@yes or node 392 is provided with a poSRCTAGR008/45R208

a circunferential or annul# support rim 20367 having
a tapered or. rounded shoul der that slides relative to
the exterior surface 363 of the nodule. The exterior
S u(!af%a}ﬁ&lﬁrg%lé NGniches SHPRA (8thd 18 ertin@UIRD shakare3 iy

per rotation or pivoting of the pad relative to

t hexahglewith Beirefdcmsivst B cpase, iBgoulddedufiensived thaythe

e e 0 a1 s hSSEAT L Bt o
2 5&3@{}&(}}41@ ﬁfu’ctdré 9% SRRt MIEFeihiR b ﬁﬂ%ﬁﬁéréjﬁereof In

surface o e pad structure A carrier nmenber 444 is
s eglditash, e shhft cpebé pdearedlto da@efonfled ihany of/tbe tapelmembers,
ed with a ribbed peripheral 446

TSRS St e el Fogod T s drerheg A8 A o

t he CP \ﬁ%: ]é%éﬁﬂg%%ﬂﬁlﬁge gg%ﬂﬁh e LRIGA USRIV MRSWed to

a cover having a primary
Welkl aﬁmbe ko thd &pins 982 abiciedhd pivaraxid M6t iThewads 914 of the
conponent 449, for exanple by StltChI@g E§ t he seam
di anster eumy énmr\mta}ly e FoHTIoREIIBBE S §OEEen

0 48
Pt R T R Q%ggfgggﬂﬁﬁgm
PerLakoRal as%ﬁg@n@;i Fihe dor-aad®7. wWhpinl9d6 opsertwés dnap fitted to

the seat. 1002181Referring to FIGS. 91-94, where the
whiekhteghs tndscidraf thfouss e qﬁ@%-laﬁpbfgﬁéé Wigtpig arms

nber he fab
TERRELTy bt 0 PR AUBBSHN R PR

edge d{@g Bf' B8 a%ﬁ@ﬁ cdn® cOHE S8 S\Ilthﬁﬁéjcﬁﬁsﬁﬂ@hwr@’lﬁ szch
st epped down fromthe remai nder of the pad structure.

Anisghitcagihnestred tto ﬁp: @gs0f hedensaraes 983- thend epbadiment,

t d t 1 d
i - Bqbe Bups Mohioar SpBeRH St hEsRE Rk 8o
a”ﬁzﬁ erthifigfdrith Rty DR tf.@Qﬁtné% sGARuRGnE YIVORET caesuinthe

e stri for ‘exanpl e by 10bondi ng, stitching,
sndps 99 abbhethe peohaxis 866. Ths tere P30, vden donbicd aveiohs

thereof The end..of th ver or e 390 incl udes
orsigronterliyds rEdions R, TP ROT Treg

DR Frfinddasl Hﬂ@éecﬁto&@iﬁ@&boﬁ@ﬂk'p%t 4003ndrepyred
along a si ereof, With the ranp progressively
t r eotfoisning td tiepositivh of thertiody of fhetuser asirwet tilts reaesdly

or_void 1004 is positioned on the other side of 15the

charfherh $¥on1the ranp. A catch portion 1006 of

S hﬁ}é‘z?g[; or 1%%@'@%@{1’8&%8!‘?1 3 Q%Bﬁé%ﬁh &eﬁﬁ@rs%@ &ks

or prn i1nc sata red head
POB66, B0, 13724 37813800374, B2, BSUAPRS, 588 rﬁ%t 3961.398) 400,402

in an opening of the fabric strip 996, and a pair
‘enfOd. 486, WArue arclprablyicondsure 2’1@@43 s d&fobsi)éf@&aﬂu ﬁlﬁ

opeERGPoEP SRR EL Ao FRRAr 8 s QoL BRGRed 2

i nﬁl'ukgﬁﬁ oBriPOA0PManigadtaskthd 1paibhal erffnas of the cross member
370, making it more resistant to twisting about a laterally extending axis
thereof. In this way, the upper regions of the back, defined between the third
cross member 370 and the top cross member 368 tend to rotate or twist about

“the third cross member, which has less torsional stiffness than the second cross
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catch, which engages the catch 1006 of the lever with
a snap-fit engagenent. During installation, the
bottom head 1116 slides along the ranp 1002 with the
shaft of the fastener bending as the head is biased

-~ wiooos/ahgssr ecess 1004 forned opposite ther eofPOIAES2908/052208

the head 1116 slides past 4he catch, with the head

‘then 25snappi ng back .into engagenent with the catch

portion. In this way, the fabric strip 996 and fabric

ar Rea®etdAd AwQhé henddiint fthe cafialcdnneainguhkiriser 378 alsdi ng
an aesthetically pleasing and flexible edge. Tlge Patg
st pigvides @ vooe! hinge pleas thefwesads kigreobwhem aps goyrjed to the

recei ved an d_or; post ri 0

| reptasma T o Pabr 340 b RnBas A0z HprnRNEy
pofi%i!d?ﬁheﬂeja i eaRaRactkRRRERUNG tdWer esptbrosf thobdckrest. As
porti on, ich engages a bottomor rear surface of

t heichashert theosareatenihdairiback by rasgingtheupenpaiop 354 of the

sandwi ches the pad struct 90 WO .

o ogaassee B Sudersabad 4 wmpliarion engsfy bend or

befMRE b ehel tiH cfoss idehibe 98t @B dambiiink] cack bf tetndigidual

950. The opening 994 in the pad structure can be )

el lemgratcen twist glrotatedd réspoate thdzssmovameentiptibe upesand proyide

vertical), as shown in,F . 94 and 9 so to allao

¥ e biliestmpnnegnion B AsERs bE: iz bERr EdtieS S pBiigf Y54,
Ink hbwerS it bisi 408, dR8 B0 rhidie! G

g@#éghgmﬁilts %%gﬁ%gg?PEPﬁgﬁﬁﬁé paas domhot eite%d to

 t hihertlg @rofidibl Grm\sepdrt fopsit: lsweubitchard sdcod gegivreokthdes

and top thereof, s alts i)o IJor.ovi de, some addi ti gnal 1
(1 e &y e gamR s is TPt BROB Rt 2T SAES Propttihally ©
T Off e SXMIRE t%ﬁt‘ewég{l ?r%etslgﬁelf ABEd febér 2 288 thelpbAHE6H. mériber _

addrtion, 0 not carry through laterall

al 36 thdnebyhabtidmgahtetrhedipa dustorito tther lamibet region odithe user’s
| east the center four 10 pads of the first two rows,
orbacsngi t udi nal | y between the four pads of the center

co . Su OB ASAAT e Al SRudnteUagfis | S
pr@&?@%‘d ot bk 16 B O ind 358 e fA0 Sk e is
t higudp @5eEmédwan hiphiralhigsotpady3Paserkivadingitd the number of
reference to preferred enbodirnents, those skilled in

% heodgs 139wgqrme_ﬁ ft&&gﬁpé%oﬁthalevmsaﬁlgﬁﬁ%% Afyicpal gt n
ek e e e

Re Invention. IS 1 nten
t h@ith ceaRichhrdaioaiv@hodesetiilphiianitieg seagarodecctaity

illustrative rather than [imting and_that, it isﬁé;!]e

aphrawdenithe padsand nodes. U i carbodistpal. vasiupadds srnaFdet along

}NEI Cﬁﬁfdéﬁbérg%ef?%ﬁ %@é]tg%rd;i%gil b(rjylea a?re(gse?cgl.%gteﬁ fslo‘sh(ﬁ‘ slits 418, and
two pairs of spaced apart sets of three slits 420, 422. The pair of elongated
slits are disposed between the three slits in each set. The middle slit 422 in
each longitudinaily and laterally extending set extends across the entirety of
the junction between pads and forms part of the middle slit in adjacent sets of
the three slits. In addition, the outer slits 420 of the laterally extending sets
extend across the entirety of the junction between pads and fo_rms part of the
outer slits in adjacent sets of the three slits. The slits form connectors 426 that

resemble figure 8 structures, with the top and the bottom of the “8” connected

to the pad.
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~ upper sur

1. A seating structure conprising: a base conponent; 5
a first link pivotally connected to said base
conponent at a first horizontal pivot axis; a second
link pivotally connected to said first link at a

weeomneddsor i zont al pi vot axis spaced from saiP§T{USpes/052208

pi vot axis, wherein said s¥ond |ink conprises a
portion extending in a longitudinal direction; 10a
third link pivotally connected to said second |ink at
a fgo2o9) hor i gonmt aordximed naidipsis pAtepall somis| k. sheond
pi vot axis in said |ongitudinal direction, wherein.

~ sapertiphioverlyingiheisscqmdesessimpgmies 3hb dheppd GUsRIFGIransiions

Fr B teienEpl B bl AL ok Rlo BEARgpBifims

i BlerQIOMRIrbE 88 BackRSsE, Maih foxE eittaligldchied hdk above the cross

| ongi tudi nal direction; and 15a seat having a front
t hingmbsupspsiticning todyb eantedlydpeaied ppds helgw. In this transition

e 4 rrisie SO S ant TRy P aRE B Rkl
| opghidigd BRlid YoIR X6 Belb Blks AR Wil thefthis@hildihblitd 34 inok

wherein said rear buttock supporti nag region is spaced
r eaxtomtiog intd thertveei phdtstringire upibitienah geqostiivePPRHDSHsag be

| Ctudi di e SOuher b _ _ _ >
ot o e Eich padt FRLeTRIER VORI RF R (U oy Merbive
Eggz&&i“&mckdréﬂ%:é PRYtn. SE E G EF!SiSMp\é Qlripd 66 $ chBicseaacan

lont position and a reclined position, whereln an
uppats. surface of said rear region of said seat forns

an angle of greater than 180 degrgees .relatjv 0 .an
upHO2IQLr f ac rg siggiof ep i E@Qﬁg\m&ﬂ? ?&kﬁ%@ﬁ1 f‘abe“
|| ohPinl G2 26.% AB6LY P340 15 UpodtheVien@hh Sl #d a
ace ‘of ‘sai ront region is 25positioned in
a tork@pomiiag hodeB98huinhskiver. thhione einbodimiest, ihe padistucture is
upri ght position, and \{w reig _saia uaper' ded
sufareied by taishot meldiprpesgs-orith he pad farmstetyd;afivgt molde
ce i 0 . T . b .L d
;OGRS RS Rt bitbloan b Bhdl Sohid ot me
supifores. I8 opesémbetindnts hhead ahdframaah bppede byuw ok

‘is in said second position relative to said first

posya-Fl or fmee-shot process.
[00211] For example, in a three-shot process, and referring to FIG. 71, a

compliant material 395 is molded (but not bonded) onto the back side of the
molded levers and through an opening 393 in the node 390. The pad structure
is then molded and bonded to the resilient material 395. In operation, the pad
392 flexes relative to the node 390 by way of the resilient material. |
[00212] Referring to FIG. 72, a two-shot process includes forming a
socket 397 in the resilient/compliant material 395. A post 399 formed on the
back side of the pad is engaged With the socket by way of snap-fit. |
[00213} Referring to FIG. 73, another two-shot process includes forming
an elongated post 381 that extends through the éompliant material and to &
front side of the pad 392. The end 383 of the post is deformed, for example by
way of heat stake, 50 as to secure the pad to the resilient material, which also

forms an outer post mating with an opening in the pad.
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2. The seating structure of claim1 wherein said angle
bet ween sai d upper surfaces of said rear region and
said front region of said seat is approxi mately 180"
degrees when said third link is in said upright
wpQsdsioomas 353. The seating structure of cl ai RCI/US2008/052208
further conprising a backrdst having a | ower portion
non-pi votally coupled to at | east one of said rear
region of said seat and said third link.. 55 4.The
CGBhat ol Kekdififis of Fiel. 9l e dF Ridly SRLiffcARGKIAiRAL
further conprises” an upper portion, ‘and further.
canRedisl g pad basdue uppovidedwritien gameplyahhiperrsisd mtation or
upper portion and pivotal l conne?ted %f ai d pase
canpehienf tpagrelatiye o hP9SBL Bhins) eVST este- A pacuchlar ghe

The seating stguct I ' | & a
R S N e L
NOERERE tHRfopsahg id aidet oh iEkdrém skiisd thd pagitcad rotaetrélative to
6. The seatin% Structure of claim5 wherein said stop
nehbpeste Agagd 383 af thetnost ig aggnidgiormgd [q seeyredipopad to the

pi vot abl e novenent, .of, saj ' ' i ' |
iRk R o 1§ eiPlotitelf g BghaiRadoid ot
WhelRishrfa@l d second and third links are pivotally
connected with a living hinge, wherein said |iving
hi[8g215ef i n&sfesnglta FiG. d5p pott 374 pxiends rgaryapdly, from the

PR Wl govcan e RO APk ol Rlief, The

] Qoat é‘:&mﬁﬁitﬁoﬁéﬁ $5ocke3BRepRed ld K fover fode BIR, $RRIHeNY
C

structure o aim1l wherein said third horizontal
axdoskéthav@pagiperaheadrustarcorica shapstl sseinelry permithing rotation

o Ao B o RS R

SUBS RNk kY, f}ﬂ?éﬁnﬁﬁé by h@itin%[‘%cure the pad structure to the
frame 302, S |
[00216] " Referring to FIG. 76, the pad structure is provided with a
support nddule having an exterior spherical shaped support surface 363 and a
through opening 365 with a tapered or frusto-conical shape. The lever or node
392 is provided with a post 361 and a circumferential or annular support rim
367 having a tapered or rounded shoulder that slides relative to the exteribr
surface 363 of the nodule. The exterior surface 363 and the shape of the
through hole 365 permit rotation or pivoting of the pad relative to the lever.
The end of the post 361 is deformed to secure the pad to-the frame 302.
[00217] Referring to FIGS. 1 and 37-38, an outer cover 442, such as a
fabric layer, is disposed over the body side surface of the pad structure. A
carrier member 444 is secured to the peripheral edge of the cover and is
engaged with a ribbed peripheral edge 446 of the frame and the arms 357 of
the back support to secure the cover tb the back. In an alternative
embodiment, shown in FIGS. 55A and 55B, a cover having a primary web
member 447 is secored to an elastic web cornponeht 449, for example by

‘ stitching with the seam directed inwardly away from the body-facing surface.
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2511. A seating structure conprising: a base

conmponent ; a first link pivotally connected to
sai d base conponent at a first horizontal pivot axis;
a second link pivotally connected to said first |ink

wetom/osaseond horizontal pivot 30axis spaced PEBRSEIAF/PF2208

first pivot axis, wherein 53ai d second |ink conprises
a portion extending in a |ongitudinal direction;
athird link pivotally connected to said second |ink -

atTiR bd EfnidRbhZetiahumihOhn 8ddeSpostaces] thit@nysgs the

seco_nd pivot axis in said longitudinal direction,
wheripherabaigd of Hier fiarhé, nbelher pi Vst bakck gr B6sgdict ed to

390D oo SRt ol R g3t SRRt Giges noy

Sal,de LAY Lifle Fr'axgﬂé SO SRSEaBriP B ihiOM LUt e g phd stiincte
| ongi t udi na Irection; 56 a seat having a
}‘ r&m_tandg@eg ll?rlaﬁmr%ﬂr fin particelgi, an edgagiraen ¥ efdhe outermost
ongi t udi ng ext endi portion of id second |ink
A SR ERIS DSRPBELIBLPOPLTh PR AT CEaB SHLges A
it !:EJ 9965% tsgﬂﬁ‘f’é(f‘l% tROFbki0 Br SliteS@iver 930, Kkhidh Wisps
erein salrd rear buttock supporting region is spaced
r eaGwRY b yerfprapthisdidbstaniedbe portipodispogdbetyicon therstda el
5l ongi t udi nal direction; égerei n said thi rgl [ink i %
pinﬁétsgufterq- i fabrg eandre EPPIGRCHE 5%‘?'9 8lripotag grefuple by
ceco . . . . . )
P G e A U

URR&Eos UTfes@ oTfthsRivel oreatic B8@inotudef arsapiedingaatchfimehs
an angle of greater than 180 degrees rel atiV(:1 to. a

;Jribﬁmtfwmha egfortien of the oRenpS dPbincliden? BamE PRTtieg 1002
| 1.S 1N - it "
RGP A PR b RC S Apl bR EC R AT Ral e

| eRgiler BPMeRhasRi A reeR5 of @8 a004fs weitidnabat thanthes sidd of
third Iink, and-an upper portion, and a back support

et ehanwolqsbmdhe tnami A caigheprtisnriOPe AT sheyldst vdpamed

T R e

gloﬁr%? Pg{%ﬁ% 33 Rah@ivAe] £ RPERL mokith Hmahhétgipsinropehiug ef
the fabric strip 996, and a pair of enlarged annular portions 1112 that are
disposed in an ﬁpper, substantially cylindrical portion of the dpenin g formed
in the lever node. The pin further includes a bottom head 1116 portion, or
catch, which engages the catch 1006 of the lever with a snap-fit engagement.

| During installation, the Bottom head 1116 slides along the ramp 1002 with the

shaft of the fastener bending as the head is biased into the recess 1004 formed
opposite thereof until the head 1116 slides past the catch, with the head then
snapping back into engagement with the caich portion. In this way, the fabric
strip 996 and fabric are secured to the whiffle stracture, while providing an |
aesthetically pleasing and flexible edge. The pad structure 990 includes an
opening 994 shaped to received an end or post portion of the node. The node
includes an anmular shoulder 1120 having a catch portion 1122 disposed

around the end or post portion, which engages a bottom or rear surface of the

pad structure. When installed, the pin 1008 sandwiches the pad structure 990
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a base conmponent; a first link pivotally connected to
sai d base conponent at a first horizontal 20pivot
axis; a second link pivotally connected to said first
link at a second horizontal pivot axis spaced from

weadook/foitgest pi vot axis, wherein said second IHGTKIS2008/052208

conprises a portion extendd¥ng in a |ongitudinal
direction; a third link pivotally connected to said

'second link at a third horizontal pivot 25axis spaced

f 1 910 SR NREARL ALY Blbrid%irs 998 SdivhiffRNgbued 959 The
direction, wherein said third link is pivotally
c orpreiigd®4tio thegiad sbastercamborsémgagt oasibed inrat least one

ror o e = s _
G G s B0 S e O T e L Bla? o
exh6RM ﬂ&i?vkéh e iptg?]k il WahRal wiiffe Glrk@le 9%0S eRhddition,

having a front, I gh supporting region coupled to

s aastthbwn g F1Gli9%a tieysi801 184 tdefiding gheopads ido mooéxieml td the edge
second link and a rea b%o Kk sagﬁ)no%‘ti nlg region .
cotfheavarel) pad Yruchig Alona TS a8s FAHFEES 5B AT foorodde

- sal g Safifbnkd :g%git ' éar %?%ff@(grﬂoﬁ 6P¢he BHA Eﬂ;:_fdgf]é}lﬁp ekdrhpe

region 1s sp romsaid thi
S Uphat thefgbliegtipn aieratiactied. Toadditioditiadlitdde pottdaoy through
.wWherein said third link is pivotable in a f

o eaivoHonEha b e oS el SUBERbeou Tk |Gl Sentprfour
B e e
I e@hter eginihs oduch il tiedatvef Qicra arn tengliés povigied atithr
7additional rigidity.
[00219] Although the present invention has been described with
reference to prefeﬁed embodimei]ts', those skilled in the art will recognize that
changes may be made in form and detail without departing from the spirit and
scope of the invention. As such, it is intended that the foregoing detailed
d'escripti‘()n be regarded as illustrative rather than limiting and that it is the

appended claims, including all equivalents thereof, which are intended to

. define the scope of the invention.
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than 180 degrees relative to an upper surface of said
front region when said third link is in said reclined
poSition; a backrest having a | ower portion
non-pivotally coupled to gt |east one of said

rear region of said seat %hd said third link, and an
upper portion, and a back support Snmenber coupled to

sai d ug‘ portion and pivotally connected to said -
Whadpel ﬁgﬁhent about a fifth horizontal pivot axis;

and a stop menber positioned to limt the pivotabie
[ink in said first
1. d| r g tgtegclomggéﬁ% stop nenber is adjustably
novaetimlsecd)rnpdnﬁlrﬁt said pivotable novenent of said .
i 1 bRkl Rbheblohsd sl bagtdonpodnt at @ikt adrizbyalof

I eci positions. 13. A seating structure

'pimbﬁml sing: a base conponent; a first link pivotally

connectech ll'ni% ﬁé\ﬂa@b QARSctSORBeAER: ik ata deiorst horizontal pivot
hori zont al ivot axis; a.sec
axisoThReRd Tedn ?%d g’é RIvVOE B A EfSikS ‘i? aogé%n%nﬁjo'%?éz%% g
eﬂ%dﬂﬁbuﬂékﬁg&ﬁ@@ﬁﬂmﬁﬁdmm said first pivot axis, wherein
said co
o RPNl GRS AR R ¥ i

| afodpacsd f6h baid sexodd ssot(m@ i Baik !oagittaiirtahfﬁ!fﬁ@ﬂ% whg i sgfd

tr&%r t;? %il()){ atly cgﬁlpeaﬁ? %go 559 %%&Aﬁp%ﬁﬁﬂ%@a FHLNiﬁthoﬂiﬁnﬁal bﬁot _

Irectiron,  wherein said thjr
ax;ss;mcmbtrah bgid Grshpiea s, ans vawren Bald dird B%B?‘i‘éﬁﬂse%? p% 5

extgnl{{qgf] Qgﬁ%gﬂjgﬁ\l\l\}ne}e\g{% axd s spaced fromsaid first

axl s

dthird
bor t3 o bainaaironh ik SR T ORVdPREd AR R

 esi&din a&}%‘(ﬁ’dﬁ%ﬁ’ Said EQBhd KA@M BEROIbEH mpn}er cgicocapiedic
to s

ongi t udi nal | % [N t %@5}9
R B I e L e
sGBRING Fedidh is spaced rearward}y from. said thigh supporting region m said
longitbzdinai direction;
wherein said third link is pivotable in a first direction refative to said second

“fink about said third pivot axis between an upright position and a reclined position,

wherein an upper surface of said rear region of said seat fofms an angtle of gieater

than 180 degrees relafive 10 an upper surface of satci front region when said third fink

" is in said reciined position, and wherein said upper surface of said front region is

pusmoned in & first posrhon when said third link is m said upright posttion, and
wherein said upper surface of said front regeon is positioned in a second

pos:t;on when said third link is in said reciined position, wherein no nortion of said

upper surfdce is positioned higher when said apper sirface is in said second posettor

relative to said first pQSitton.

.2 The seating structure of claim 1 wherein said angle between said upper

surfaces of said rear region and said front region of said seat is approximately 180

degrees when said third fink is in said upright position.

3. The seating structure of ciaim 1 further cormprising a backrest having a lower

partion non-pivotally coupled to at least one of said rear region of said seat and said -

third link.
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said |l ongitudinally extending portion of said third
link, wherein said rear buttock supporting region is
spaced rearwardly from said thigh supporting region
in said |ongitudinal direg&ion; wherein said third
link is pivotable in a first direction relative to
sai d second 30l'i nk about said third pivot axis
bet |41 Linned: Rey &és%
“wher ﬁeg a3 ng egﬁ?@it%“@? sai f%ﬁ? fegion of sa
u;:speaporfsm By mrthamgerisng gbest @PPQ%@W&%@OW*@%@ “ppe{
&l atd v ?vdﬁ%ﬂy] léPcBgE o S bAL%oRbosRt Qoofuf L1¥n HoR8d 4 pivot

en s I's 1n sald reclined position; a

_amackrest haV|ng a lower portion non-pivotally coupled .

to at |east one of said 35rear region of said seat
and said third link, and an ugdper,, gbrt't?on egﬁ)n at gg
5.suppBIetseAEFEHCEB FBN &Sl CPIRSSBE 2 SEPETeeRRg!on
tonthﬁtﬁlﬁ@ W90 AReSh&H of SsiGRird libia gaid dinpdireetidn. about a
Ifth horizontal pivot axis; and 58 a stop nenber

p03|t| oned to limt the pivotable novenent of said .
6.t hi rohd gea’mg dtustaiechf bizins 6 wiiersircsaidsiop manibeteagaten seiditidrd

T e e e e S i
between a neutral position and an extended position

tegs%a{?ﬁg\ﬁh% &l & IRy ¢ WRRteiPEaid &ddnd QH third Elnﬁg afeS

e seating structure of claim
pwteiheamnmh@ with sling ek WEEBHGRE e BRBIORS ﬁrﬂﬂle%%ﬁ ‘éi““fd

p&&la{i{g dsl Tt GPPRStIn€Ss @ track and the other of said

support nmenber and said third link conprises a
gui de, wherein said guide noves in said track as said

g bac ki ipaahd stABAIRES! cRiitd Gtvhai@h 8dill thend iongeaiothptidsisradeaf

- link between said n?ej_lé{ﬁg and 10extended positions.
&

SHIG JoiREY A {MShE dHeF of claim13 further .
conprising at | east one spring biasing said back

95001 11 1t Ol sidiec! i ned
%posi ??lgfgq %etgjcglr%% rcl?aé h \«gﬂoe;rg? .ls.%lﬂlfh r% geﬁgoﬁ%l Sid i€
posmoned rearwardly of said fourth horizontal axis.

10. . The seating structure of claim 1 wherein said third and fourth horizontal axes

are substantially vertically aligned.

11. A seating structure comprising:

a base component;

a first link pivotally connected to said base component at a first horizontal
pivot axis: |

a second link pivotally connected to said first link at a second horizontal pivot
axis spaced from said first pivot axis, wherein said second fink comprises g portion
extending in a longitudinal direction;

a third link pivotally connected to said second link at a third honzantai pwot
axis spaced from said second pivot axis in said longitudinal _dtrechon, wherein said
tﬁird link is pivotally connected to said base component at a fourth horizontal pivot
axis spaced from Vsaid first pivot axis, and wherein said third link comprises a portion

extending in said longitudinal direc;t_%on;
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16. The seating structure of claim 15 wherein said
spring engages sai d back support menber. 17. The

'~ seating structure of claim15 wherein said spring

conprises a |leaf spring. 20 18. A nethod of using a
seating structure conprisrng: providing a base
conponent; a first link pivotally connected to said

cecaral TS piyar Ay EBNAE Bk e il kngh

to said first Flnﬁ-dgie
' eerfivg @odioh of saitbsecahd mk\a@ﬂ aaﬁ$r§>t’§%@éﬁpcﬁ"i‘®ﬁ%‘% goyd! _

%&Y)ﬁé%ﬁx %@t é(%gg gbgﬁ 395\‘%&1%6(9&[‘@1%(' Wifeif @FR rrégﬁ@att@;k

| ongi t ud i nal direction:

suppbrtio teigivk 1qmpag¢féﬁela®ﬁf868h?ﬁ‘é'ﬁt5é’€ thigh LRPEFIRBEgRg 9 ??ﬁ% at

_mﬁ%kQE§QMQ&& zont-al pivot aX|s spaced fron1sa|d

Ivot axis in said |tu naI aglrectlo

shorgierrs st Eo i FavPIhE ‘“% ff/“ R eeSEes

ilrﬁaébgutgéfﬁi%rm g%@beﬁfaeraafﬁ Q;?rtghfpdstmbn 2005 adclipdd/msisitigi s
spaced fromsaid first pivot axi

WeeTRIR @NIUPPR SEGRARST S S8iE e b & ﬁai %g\s%%rngl'e%f g%'afér
thlaQ ng &é&é@&éiameﬂe ahiupper sariteat swéfromtawzwgwi@ﬁrf gasshinird link -

hi g port rg gglon coupled to said

SWbﬁﬁéﬁﬁ %ﬂgpﬁ§0 '2ndi ng portion of said second |ink
and fbdcRAst mmgcmkwmp@nmpn@wp’@@{ eples i pidepst pnayg said
rq%?ﬁ%ngn% gel), (ig at Qﬂjj %é/!d itk %Eﬁ 309 2P Opfd: QBB shdilathatibbupbort

n sal rear

ttock supportin on is
- repherbupled towaiditigpef PEHEBIGPARY ﬁofg{)?ﬁiﬁs e ?%g gi on

compz%%hpaéogpagflfth%rl%ta!‘Qtvﬁ?&&d QRercRid HSh and fifth pivot axes

are commdentat

12. A seating structure cemprising:

a base component;

a first fink pivotally connected to said base component ata m'st horizontai
pivot aXIS

a second link pivotally connected to said first link at a second horizontal pivot

axis spaced from said first pivot axis, wherem sa:d second link compﬂses a pcmon

extending ina !ongltudmai direction;

a third link pivofaiiy connected io said second fink at a third horizonta! pivot
axis spaced from said second pivot axis in said longitudinal direction, wherein said
third Tink is pavotally connected to said base component at a fourth horizontal pivet
axis spaced from said first pivot axis, and wherein said third fink comprises a portion
extending in said longitudinal direction;

a seat having a front, thigh supporting regmn coupled to said jongitudinatly
extending pomon,of said second fink and a rear buttock supporting region coupled to
said longitudinally extending portion of said third link, wherein said rear buttock

supporting region is sbaced rearwardly from said thigh supporting region in said

longitudinal direction;

whersin said third link is pivotabie in a first direction relatwe o said second
fink about said third pivot axis between an upright pesition and a reclined position, _

wherein an upper surface of said rear region-of said seat forms an angle of greater
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pivoting said third link in a first direction
relative to said second |ink about said third pivot
axi s between an upright position and a reclined
posi tion, and thereby forn?ng an angl e of greater
than 180 degrees between ¥ upper surface of said
rear reglon of said seat and an upper surface of said
front 58k aid third link
th?rbﬁoq'?@@ 6%?“"?2%6%@?% %Jﬁgégﬁiﬁanmgrdgﬁregﬁ? irety of said
15&ﬂﬁ@he&@éﬁamﬁmmt said front region from noving

upwar.d %re%ﬁﬂa% ﬁ!rq d gy lb&h!)ﬁ R le\ﬁ)tzﬂ!y\bgﬁgﬁéﬁ ok @aﬁaahél of said

reclal

met ho
rebrmtibieof seftbseat pnSHH (B AT AR P REPOR ] Stk Sopport

mgr%@r fgﬁ%d B s\éﬁt L'(prﬁlr ShrilcRWRE pReElY eindftediolbaiaiasst
| east one of sal d rear region of 10said

_Wﬂemﬁﬂoﬁﬁlfﬁhﬁ’ﬁﬁi@i@ PYH @IS A The nethod of claim 18

fur thet, GemBEd ssendai v &t the pawtatfenesvepentdf end dfrddal @
backrest. relative to, said base &aid
S TSR s WS Sp R T e B ARk e
pidBa M B Gdrierf af €hid {hird thiiosaid st difection & auwr@@sfﬁﬁfém@d
rearwardly of said fourth horizontal axis. 22. The
PIECRDA of claim 18 wherein said third and fourth.
hori zontal .axes are substantially vertically aligned.
0 Msj.ng a seating structure
1%()”513%3@%”@%5?\%% grfﬂﬁg & base conponent:; a first |ink
pi vot bdseyonppmastit ed to sai d base conponent at a first

hori A LSed R2Rid3R6S Bempdnek: 2k iat hbrzpntal
conngeﬁr?it ﬁ]‘ktpg{bsg&? |r§t link at a second hori zont al

'pimf\a@ls axis spaced fromsaid first pivot axis, wherein

sai d, §é’cg>ﬁ£‘ fid ;ba&ﬂfa:&%ﬂmelcﬁzeso &ipst inbat 2xd¢cend htvrgointa! niwot
| ongttudi nal _directjon A

xfonsed Eameg i P obean PR s SRS KRRt Y
eﬁbs\/d?:ﬁg il @ﬁﬁpﬁﬁﬁdﬁt’éﬁﬂm said second pivot axis in said.
plo\r/]g% gngrg *&B%%glr te cg)ta}l?c‘dd ’{%%E %bébn%&‘higa@‘qhm ﬁ(gizb["ltﬂlf)l\ﬂos

0 sai d base conponent at a .
aki9 Bpddad lﬁﬁfnl saizrdeabndpivad gxia ki sgtdggmf@@nﬁrdgﬁqhga,l whefsin sgid

trﬁrg lgisi 8%)’("!0%'%“& MRESLY %b%ﬁabbzﬁéﬂﬁ b Jﬁéur@ﬂm&m@s@w&t

I
ags spaed e sa fggt?m\iyﬁngzsa Itaﬁqi yﬁg@{ﬁ‘&&&*ﬂﬁr%ﬁ PQ@PF&%‘S a' poxﬁsog
SBHRLEH R Sitldinat direction;

a seat having & front, thigh suppomng region coupled to said jongitudinatly
extending portion of said second link and a rear buttock supporiing region coupied to

" said longitudinally extendmg portion of said third iink, wherein said rear buttock -

supporting req'idﬁ is spaced rearwardly from said thigh supporting region in said

jongitudinal direction; : _
wherein said third link is pwotable in a first direction relative to said second

Jink about said third pivot axis between an upright position and a reclined position,

wherain an upper surface of said rear region of said seat forms an angle of greater
than 180 degrees relative to an upper surface of said front region when said third {ink
is in said reclined position,; -

a backrest having a lower portion non-pivotally coupled to at ieasi:_ one of said
rear region of said seat and said third link, and an upper portipn, and a back suppprt
member coupled to said upper porfion and pivetally connected to said base

component about a fifth horizontal pivot axis; and
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: relat Ve

| ongi tudi nally extending portion of said second |ink
and a rear buttock supporting 35region coupled to
said longitudinally extending portion of said third
link, wherein said rear buttock supporting region is
spaced reanivardly fromsaid thigh supporting region
in said |longitudinal direction; 60 pi voti ng

222% SiPR hi réjm%!:e!r lc(zs; Jheetg l’wﬁaﬁﬁw givbﬁﬁbngﬁeh@ht&ﬁ bafe tHird lisiaind

pi vot axi s
' samcﬁmtgihecapoanﬂM@ﬁreaihw(ébﬁfé@ﬁ’ﬁ?étd“?iagqrﬁ RSPt %i%@%?ﬁ%g’eby

sahi Fg H% a@&t%?glﬁﬁh AbrihRfbied: akib BBIWESR acahe@re& pssifzatanden
an ace of said rear re q dol allnglteaeat and
emmde:pp@itwsmnﬁ@é‘@ rifotabl HoyesRt of 9%5% gﬁ S5 A third

link is in 5said reclined position; and pi voting an

-' Mg g E—S’Eﬁﬁ gg;t}nlggglﬁﬁ%rg of ?igﬁﬂ i@&ﬁqrélg lﬁﬁ; Fky g t%tcﬁ @Lﬁohmmr

anph@leahify 1§\ﬂlcdmf)ﬁuﬁstahr&m dnd fnktotnepplasid Wégu;moé member and
coi nci dent al. C
saichifiy 114 Cﬁ%@’]pi’[?% % g%cbe fwﬁgiglnhs%% (ﬂ{ﬁe hQlehrehid chég aid

I'vota novenment of 10said
béoh kiishoktintdenien piats dsléfuese saiqi fradtintopetwes sarevifakdied of |
% al g124 wherein said I|n1t|ng the pivotable nmovenent
FeAPEYNTrd 1ink conprises engaging said third Iink
with a stop nenber. 1526. The nmet hod of claim 25
fur tﬂ%fseg%%&m&g!é@of E!a){*@tif% ﬁ&h&rboblﬁﬁ@hg bﬁ@dﬁst pos sgria
sal

thir [ sai '
biaging saithback SEPRASTMERPY %@P@\E@?ﬁrdg‘”{ﬁgﬁ@rsﬁﬁd F%%' ﬁ ?Oé’ﬁlo%od _
i@ p03|t| on when'the -pi vot-abl e novenent of -
S%ﬂ}j@ﬁqﬁ n|nk is limted. 2027.A seating structure
conprising: a.seat conprising a forward portion and a
16 €ar TROJhIYstea0ke Sfalimgs anstsppeid Hwidy esgagpepaid back

.surface, wherei-n said seat is bitabl e between at

sv@agmegweﬁpr| ght tilt position and a reclined tilt
posi tion, wherein said rear portion is automatically

1?.i Vo‘h%bsleeatirﬁgeétr%tc J V€ ol hird E\S%hta%r ry‘@ii@jsprmg comprises a leaf spr:ng

18. A method of using a seating structure comprising:

providing a base component; |
- afirst link pivotally connected fo said base component at a first hori_zonfcai

- pivot axis;

a second fink plvotaliy connected to said first link at & second horizontal pivot
axis épaced from said first pivot axis, wherein said second link comprises a portion
extending in a longitudinal direction; ' o

a third link pivotally corinected to said second Emk at a third horizontal pivot
axis spaced from said second pivot axis in said iongitudinal direction, wherein said
third link is pivotally connected to said base component at a fourth horizontal pivot

axis spaced from said first pivot axis, and wherein said third link comprises a port_ion

~ extending in said jongitudinal direction; and

2 seat having a front, thigh supporting region coupled to said iongitudinally
eﬁending portion of said second Iiﬁk and a rear buttock supporting region coupied to
said longitudinally extending portion of said third link, wherein said rear buttock
supporting region is spaced rearwardly from said thigh supporting region in said

longitudinal direction; and
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20

25

25portion as said seat is tilted between said upright
and said reclined tilt positions, wherein said upper
body support surface of said rear portion forms an
angl e of greater than 180 degrees relative to said
upper body support surface® of said forward portion
when said seat is in said reclined position, wherein
said forward ortlon

posiPipH w3 %’Ma ﬁl?%gsgg eab&ﬁﬁve thQ %eé&'nﬁ%t? about said
thikdl bil GhxB Qb%@rﬁlaﬁ apihu pssitghenda dacsrmdd:os@m ianethergyt
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said rear portion and said forward portlon of said
‘'seat is approximately 180 degre i.d .seat e
19 (The MABRCREIRT 1§ T bR IeGH oo ERvotg Sad RaEE B Res

’ Pl Jtﬁn{;l %tié% & Ip%oﬁb@é FAcRresf tHiblBETo o st dnsiof geid rdaa tHgioss

ower portion nen-pivotally coupled to said

-‘Sﬁ*@ﬁafﬁfdﬁﬁ‘%fﬁir%’f*"ksal d seat. 30. The seating structure

of claim29 wherein said backrest further conprises

an upper. gortg P%agQ@gE}J{o ﬁé:f&&ﬁ@ﬁqb%h%ﬂp@p@%}ﬁﬁsac{ |

2&upp portion and

 bakeet ralatiye foeadeste dorhgoranizhod adi froptal PV BXiSThe

seating structure of claim30 further conprising at
| -east one spring b|a3|ng sai d back support nenbe

28N Upie rgthodogsiaim 6 A whe @ salHBirsRaEe 1y age i RastiPee f

22.  The method of claim 18 wherein said third and fourth horizontal axes are

substantialiy vertically aligned.

23. A method of using a seating structure comprising:

prowdmg a base component;

a first link pwotaﬂy connected o said base component at & first horizontai
pivot axis; _ E ,

a second link pivotally connected to said first link at a second horizontal pivot
axis spaced from séid first pi#oi axis, wherein said second link comprises a portion
extending in 3 longitudinal direction;

a third link pivotally connected to said second link-at a third horizontal pivot
axis spaced from said second pivot axis in said iongitudinal direction, wherein said
third fink is nivotally connecied to said base component at a fourth horizontal pivot
axis spaced from said first pivot axis, and wherein sald third ink compﬁses a portion
exiending in said longitudinal direction;

and a seat having a front, thigh supporting region coupled to said_
longitudinally extending portion of said second fink and a rear buitock supporting
region coupled to said longitudinally extending portion of said third link, wherein said

rear buttock supporting region is spaced rearwardly from said thigh supporting regicn

in said longitudinal direction,
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pivoting said third imk in a first direction retative to said second iink about said
third pivot axis between an uprtght posmon and 3 reclined position, and thereby

forming an angle of greater than 180 degrees befween an upper surface of said rear

ragion of said seat and an upper surface of said front reg!on when said third finkis in

said reclined position; and
plvoting an upper portion of a packrest relative {o said base component about

 afifth horizontal pivot axis, wherein said fourth and fifth pivol axes are coincidental,

24, The ﬁ%ethod of claim 23 further comprising fimiting the pivotable m'ovement of

said third link in said first direction.

25.  Themethod of cfa(m 24 wherem said limiting the pivotable movement of said

thsrd link compr:ses engagmg said third link w;th a s%op member.

26. - The method of claim 25 further comprising pivoting an upper back portion
rélative to said third link about said fifth horizontal pivot axis between a neutral

position and an extended pos;tton when the pivotab}e movement of said third link is

fimited.-

27.  Asealing s‘(ructure comprising:
a seat comprising & forward portion and a rear portion each having an upper

- body suppott surface, wherein said seat is tzltahie petween at least an upright tilt

posmﬂn and a reclined tilt position,
wherain said rear portion is automatically prvo’cable relative to said forward

portion as said seat is tijted betwaen said upright and said reclined filt positions,
wherein said upper body support surface of said rear portion forms an angle
of greater than 180 degrees relative o said upper body support surface of said
forwarg portion when said seat is in said reclined position,
wherein said forward portion is moveabte from a first position to a second
position as sald seat is tilted between said upright and said rechned iilt positions, and
wherein no portion of said upper body support surface of said forward portion
is positioned higher when said forward portion is in said second position relative to

said first position.

28. The seating structure of claim 27 wherein said angle between said upper

body support surfaces of said rear portion: and said forward portion of said seaf is

approximately 180 degrees when said seat is in the upright tilt position.
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28. The seating siruciure of claim 27 further comprising a backrest having a lower

poriion non-pivotally coupled to said rear portion of said seat.

30.  Thé seating structure of claim 28 wherein said backrest further comptises an

' upper portion, and further comprising a back support member coupled fo said upper

portion and pivotally connected to a base component.

31. The seating structure of claim 30 further comprising at least one spring

biasing said back support member to an upright position.

32.  The seating structure of claim 31 wherein‘said’ spring comprises a leaf spring.



