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

we@e@siosisenal Application No. 60/898, 421, fil edPOBHO8ZNNg/052208

29, 2007, the entire disclosure of which is hereby

i ncorporated herein by reference. FIELD OF THE

| NVENTI ON [ 0002] The present invention relates

ge§ A@IN%STI&?@‘I‘UHE Rﬂﬁ%m gk”rﬁir USEUTAEREOF

air Vi ng uni que KinematicCs, ody supporting

?sz ﬁ?lg EEP ?fgl%ﬁag)ggljsglb% e %ﬁ@s ﬁh% & \élﬁlpnalngppllcatlon
a0 BEIS08 421 PR abu g YT, B el AR Bl dr S

th@tebyhnhdbrp@afédlfmaﬁfbyqe@r@me the like are usual I y
configured to allow tilting of the seat and backrest

as a unit, or to permt tilting of the backrest
r LVe f pi cally, however, the seat and
b?&g}@ré ﬁmﬁg‘m%y adj ustabl e, and are not
Eﬂb duahlley @%édt Seti6h rd Eggnérh lil&%ﬁtl%gﬁucﬁﬁ@ 5V ahd in
ore Soneti mes cannot e“easl ed or
C paittietiazad aknhatrhﬁw&%aimqnce Kige@atiey atbedy Repprtihg sedt and

S|ze sha e and/ or sired posture of the user. [0004]
Fbacke ﬂaﬁpn edjustablesssat dapsh.tapdinaethpgs fooupiwg and/on adjusting the

ati.v r .fixed co Wi t ho
it i bion Ditche BiniliFr 5n€ SEBRE Shpsorts 1 oResbns
of the seat. As such, when a user tilts rearwardly in
the chair, the user nmay tend to slide forward in the
SBACKGROUNIBN tilting rearwardly. At the sane tine,
any adj ustment of the depth of the seat, measured from

gtﬁ) O”tljl ddf'?ﬂe S&Q?}@%Qal seﬁ(?ﬁ‘%fﬁ%@rﬁﬁ)fthe l'il}’eoér%'shédly

u Bd)ﬁf@g'lﬂedi ﬁﬁ:illdvﬂ uﬁufgcxsf&h@fséat d.hdl Badkred as wnﬁhoﬁt@rpdrmﬂdlmn g
to an unsightly gap forn1’gnft the rear of the seat

anﬂtlmdmclanestcreia@wmt@tlm seeh hypieallyahowhwar, thesaatiand back are

app e LR aTAE oGl RardalaF Lo fipe.
Akl En A MRere B s@ﬁﬁﬁhﬁgcﬁdﬁ%t bogski fad Reed&us ﬁ‘)glgzed by

user. Noreover, suc alrs typica y must  enp

eXferaestoppeoinmdasys thelphaivuldr lsipessHape afid/at dédredposture of

t hereon, for exanple, when the seat
the user.

[0004] For example, the seat is typically formed as a relatively 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 depth 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 structure to allow the seat to
move relative to the backrest while at the same time bearing the load of the

seat and user. Moreover, such chairs typically must employ an extra support
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and/ or support nmenber are integrated into the |inkage
assenbly. [0005] In typical tilt chairs, a static

war@alogeseposi tion of the chair back rel ative tBCT/H82008/052208

seat is typically fixed wheh the chair is in an

unl oaded upright position, which may not be
particularly well suited for a w de range of users.
Mpg e‘?rwhiﬁlli‘ GIORE thel sSal HRhGR tk1¥ret)ﬁ,r fE)E gxﬁ'ﬁ%l%, HALAtHevEhY
rigrd, or Tixed conponent, agaln W thout any

amhi/odk@poenmbeibeeaR iNepiatidsinpothcilkagohissemdlypack. As
such, the chair back does not allow the user a full

r $0lof Indypisal til chairdistagicfapgulax pagitien phiheabhiribagk of
the user to stretch aor arch thejr back .in a concave .

c ST o e sOBIS Iy e SRR F YT Biipragmioaded Uprigh
. S : , . : :

CREPLSELL ) 6 e QPR 0 P e
aMiorearcds, theviackl iytypivdlly doreudrdser leitiasBeri gil cor fxagdwar d
tilting of the user. The nmechanisns used to adjust the
| 6aprPeRCthagadpwithgpisany asticylpiéon belftyeerm patipus poytions eftthe

' i cal | L d. , .
R oS buctl Y SR Re  STeton pE st B Bpke s motion
Obk QRIS FTRARRIA (e ABHIRY B i HPR] diRfktPGtdr N heir back in a

reover, the chairs any indicia for the user
deberaveeeniohe setting of the return force of the
spring before the user sits or applies a load to the
bl st . Tiltighenp npapaby employ fempressioncingiar densiQresprigs,

PRV DB ORTET  LEAIP Hp b el A%
r %ﬁ&zﬁf&l? dnd &Y ESinerbAIAh Qi Ge Pearivafd ﬁﬁﬁ'ﬁrof tRNgsek NThe
particul ar the spring, does not match the force or

t ereghanispp biselkoldjush ehelisad oh kiteospging (), drithe 1oddtdapability of
range. . Al t hough the applied force and restoring force
e PaINgL0 ety Bisally arecqsmpligated, and/pr requige sauliiplg, exegesive

P PRGSO 8.5 e St ERUBEPA b sving.
t WRbre@vdrythe 2RRRS 140R _aﬁﬁ MBM&dof BE uBeB de MRl the %&ﬁt%ﬁ é)f

having different weights and body sizes. As such,

ugerrermus forex ©f theespeing\beford Ao usep pitsyoraappdix$ e lowdll tofthe ce
to maintain the chair in a particular |ocation. SUWARY
[ BRRKSEStThe present inventions are defined by the

¢ hﬁ}d’ﬁ ! %gre%ggxt}isﬂ&l hﬂ chairs often do not provide a balanced ride

throughout the range of tilting motion of the chair. Specifically, the restoring
force or torque of the chair, and in particular the spring, does not match the
force or torque applied 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/recline range.
Moreover, such balance typically 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.
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whei08P4865t at ed,

this section should be read as a limtation on those
clains. Rather, by way of general introduction and
vari ous preferred enbodi nent SPEr/ES2008/052208
described that relate to a ¥iltable chair having an
articul ated seat and back, an adjustable seat depth,
various control nechanisns and |inkage assenblies, and

n&m&ggthe use of the various aspects. [0009] For
e without Iimtation, in one aspect, the

o] red~enbodi nents..r te t 1,09 Str re .
AR 2 LB ATN b BeRe TR AL O n

P ik k&@tion KRBuIIBRLreh® ad b lihARLBn BRUMNERTIAIns! TaSHer BY way of
upright tilt position and a reclined tilt position.

Tlgenerebintrpdudticpmandsradlystatd, calioys prefatrabtrebodinenisvase
to the forward portion as the seat is tjlted between

t Hesaubed gt relate toadiliahlgichaiy havipgan agigulatqdgisaignd backnan
' t i ] ; d i .
¢ PRSPE s Sool ipiofs SQHRY iechiniSih ol Bpic b npiics, and

a mie@KddsTeflthei Ust oP &Rl Faridis adpeetsback includes a | ower
portion and an upper portion. The upper portion is

pil809b| eForadxatipleeartdowitheut! lonxatiqne irt ommaspectwtherpreferred
neutral position and an extended position, with the |
uSPBPdpR Blate&e AgeRINgaasiuEs haying pveatywith 4 Eommgg portion

p | | . . ..
" hd 2 PR AT Pl LIS hesbisBE B el A Rprtife BEKiion
Pia @b abdimel @llEpdsiteort OTHd R at PWEOn ROAkbRRLIIBPivB@ble relative
rearward tilting, or tilt position, of the |ower

pow thediorward|pontioreak the @6t} tilted hetotehe theaspyeght andireclined tilt
seat.ing structure includes a base conponent, a first
IPHR‘“H&Srrber pivotal ly connected to the base conponent

a ir rj 3 pi j S Ew

oTORel, | Vhn RCoRRR Ao h Ktk REoBpRAT, B REPHR i tSble
heeiweAtadleali ahOdpraphit SiliGRARRE dndeietinged dilk pbsi@by.0The back
axis. A portion of the second |ink extends in a

| omdidasdilawker pontieotand an uppehpordon ke uppesi postien isypivotable
connected. to the secng | i nk at third harizont al

o P Bvextoi e Lopuerdpriemsfctwen daBBivel RaoUish abd; a0 Sxiended

! ?ngif)ﬁ,d\k/ﬂﬁlthedlﬁeﬂé)%?gbﬁf&n 36tabl¥ fefitive ¥ tHeSower portion
pivotally connectetl to the "base conponent at a obiFt h
haidepoident opiheatlt positorspbihe batk.om 4 prefdrrddsdmipidimint, the

axis. The third link also includes a portion extending
i Hpp¢regportion is pivotable relative to the lower portion when the rearward

tilting, or tilt position, of the lower portion is limited.

[0011] In another aspect, a seating structure includes a base component, a
first link member pivotally connected to the base component at a first
horizontal pivot axis and a second link pivotally connected to the first link at a
second horizontal pivot axis spaced from the first pivot axis. A portion of the
second link extends in a longitudinal direction. A third link is pivotally
connected to the second link at a third horizontal pivot axis spaced from the
second pivot axis in the longitudinal direction, and the third link is pivotally
connected to the base component at a fourth horizontal pivot axis spaced from
the first pivot axis. The third link also includes a portion extending in the

longitudinal direction.
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| ongi tudi nal direction.[0012] A seat includes a front,
t hi gh supporting region coupled to the longitudinally

we@a08/09i86%8) porti on of the second |ink and a reBCT/US2008/052208

butt ock supporting region cbupled to the
| ongi tudi nally extending portion of the third Iink.
The rear buttock supporting region is spaced

rd'x Fﬁtgﬂ%lhﬁ&ﬁﬁjoﬂ% Eﬁ’éﬁéﬂ Pﬂ%t&g‘%rp&d Ted 3Ghe

udlna I rection. S pivotable in

a léngﬁmuuﬁnyeﬁtdnamgr[ﬁhﬁbh ve tHecset:dsr&i sgic aitla Fdap buabekut
the third pivot axis between an upright position and a
r SeppaTEDE pREON Fepledyy the pengiadinally extsndingeporaen 0f dgithind

é"“g T 45 Byflotip b é%@i&b&?ﬁ% e drosh Tk BFh
L gggdg—ter rdgidil BelighdifiRir g Alrbassh, PAR bkl i OB Blaniin a

I ower pOTtI on

n@ingti dicaoh yelmmaodoeﬂe sexond éinkrabbod the diird piwot &65 be@Genan
of the seat and the third link. In one enbodi nent, the
b aiprekispositingl andesreghnethpesitigior Ap @np@rowpfaé@l of thegearegion of

oA [ ananeltitt hriten Do a0 HBBRE IR e T ol BPREk surface

f 'oHHE: ﬁ‘@ﬁt'r@%@ﬁ S hel! MO thiAIisk isl s reb An&PpaiEisient al
wth the f pivot axis 1 n one enbodinent. [0014]

| 1p0GA3] anktherefertjdesibodimsn@tibacksitrhas ailower psm'hdﬁlﬁSna
base conponent and a back support nenber havi ng

| pistalbiuepiiad toemssr berhyef the |r9aré@gmé@f the seat ftrﬁiethb shjed

C BR Y S B SBO ok, the backbscetiis oBluhRhr P S8l o
SURROEppBRTAEHLAD Wit (e BRAOAPBATHERBLAeitl HOb1aRY

spaced mthe first pivot | east™ one

backneestd toahpbasertonippnenigboata ﬁﬁhtlimelzumabpwsumpmmmch 1s

menber. An adj ustnment nechanismis coupl ed between the

| sxaeidsnbanth the fyath pivat Wélmw&m%w@m nember. The
era

7 iR T IR EAARLSIbER, RS BBl mgﬁde%%ﬁb%%%%eonem
I %ncﬂ’h‘b@&l@?&ﬁ)o?ﬁhé%b&%dv@ng QM&%F pSt BR$Her

about a horizontal axis between at |east first and

s ecmmedtesiup ple basp@sntponast deut &b &rsdprigomainpi voteaxtiamdsan

i s operable between the at |east first and second

pYBP¢i SYRBO pm@r PriPtalhbenwecisd e the lowes gippoRgnember about

St Gl ord z%ﬁ af 81%& %{1@ ?85068%"&1? BRI irst pivot axis. At 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 is 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 aspect, a seating structure includes a base component
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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and a body support nenber pivotally coupled to the
base conponent. A spring biases the body support

woreosBep4ssdWar d an upri ght position. A forceadj PGI/URP08/052208

menber engages the spring and is noveabl e bet ween at
| east firstand second force applying positions. An
actuator is coupled to the forceadjusting nenber and

i %h%g&ﬁldafolgd'ei eﬁ)%ﬁkih§p3§fr8§§. Aﬂaétuht%r'isr@cﬁ@h@t@ttha/force-

noveabl e relatrve to the base conponent between at
| esglfutstihg mstmisen dnd @edadk saogripgtablenhembear thaois srandlaebly
force-adjusting nmenber is noved between the first and

s deoyfablegeladive i thei hage poaponeh betyeep pblegst fsbandesecond

menber is noved b en the f.irst and.secon

R DStmeR PORERe: The T etEplid s RE iR B At wepn e s
S indREcdrkl t%%fdp%Wiﬁg p8sitiénd £ahe $AbpAe AR S moved
force-adjusting rrenber is configured as a fulcrum
méebecen thb érdtund secondexdipestmest positembl e in a fore-aft
direction_along a | ongitudi nal axis_between at | east

f i[PQ16]angIns@reriabadimepty therypsing ip ganfigyredh ag # teah spring #id the

[ ticul t. ' nb I
C AersahoRRhs oo ar o B PR LR CTBARE s B3 T fugrom
anpéhisér idBRFEAble #n & eaeldFOdisddtiontatdi 4 RALHGERaPaEAB&Ween
conponent having a support surface and a ful crum

matrteast sy aabiceond fdppos poetidns; stithahe astestonchnd in particular
| ongi tudi nal directions, The fulcrumincludes a first

r dh¢ gﬂpp%%%mmbyr,m\ﬁabkéaewigﬁe thefpentt drtiare 01;]
t t
TB0PA%e, FERIRRBLE RRdel s BERER RS B R pohen

andvRREOAPpbAsatthe@Ad dil&ehi MembesmbeatidiCopPBs i PR and
is noved in first and second | ongi tudi nal directions

r esqact longitydinalttiiteetione Bechoumahéledes sfirsotatealvbatably
first and second rotational djrections as the fulcrum
néﬁﬁ%qrtqdﬂbm@séapwt pitace &f Sifabash gOmpPRENt agd giscerndsller

d ic%ﬁ‘&ghﬁ’% ﬁeffﬁ%&%?ﬂe}."?hé/ first Eol?eﬁ?flﬁﬁ?bltegﬁ ficdi Rk B
secon r ers rotate 1n the opposite I rections as
t hetafivhalrdirdciiondmMAE fllongh Hedibeald ovddindist and second

enbodi nent, at |east one leaf spring is supported by
t Rengiadorad direttians re§peougily .| whijethesacandaollesisaotaiable n first

L R N
t REcdranahst lBg%i@lﬂﬂnﬁll}ﬁreke?gﬂs r%%iﬁlrvély? thIfé légsIeHEé% thefirsfand

camw th a convéx cam surface,
second rollers rotate in the opposite directions as the fulcrum is moved

longitudinally. In one embodiment, at least one leaf spring is supported by the
second roller.

[0018] In yet another aspect, 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 aspect, a seating structure includes a support

structure and a carrier moveably supported by the support structure. The
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wWaAagssss | n oper ati on,

other of the leaf spring and the body support
structure has a camfollower wth a concave cam
the cam fol | ower engageeT/URB®08/052208
camw th the cam surfaces contacti ng one anot her.

[0019] In yet another aspect, a seating structure
includes a support structure and a carrier noveably

S . r .

aRRR B ER ARG e S M S EE Y Byt an
oppasgidtiengituditial dndcsnond fleibld bodli ipbodini@tbdrandudd a

fl exi bl e body support nenber includes a first portion

f ifieichoytien fipedy coupled éo Beseatswpport struethre gigeeondgportion
second ,por.ti on.coup|ed.to the carrier,..and thir
cpoREd B G Fo8R f ikEusa B op mesiioned Derivied Hheoi
PALl 's?cﬂﬁld pirGorshiTHd (R tp'oﬁﬂ)d 3 G |t§w51‘31“@1'ddav@d§ﬂfrom the
away from'the support structure as the carrier

meuggbrt sthadtireas tlge ¢drdesisatovedpplrive $d theGeatrsappart kirecture
first and second directions respectively. In one

prther firstanchissandraiections eeppeetivabyrb By onesprafesisd cabogdiment, a
Re By o b iy SR FEBREL s BT
TRRd ¥8Ydo ¥R AFRGRIGoPOHE FRAY kg@rzirttsm%w de

significant advantages over 0ot It chairs and
s¢0020]9 sThacirinBispedecindiémbodih@ntspravide sgaifidagt
structures having backrests, seats and tilt controls.
Fadvaragasiover ek chaies and wativgrboastiment incladingzghairs and

ti f th t t ti |1y .pivot dly .
R B R R S A
PRhk g?é’férré’cpgﬁb&ﬁrﬂé‘ﬁt,aar}‘éaxf bR 9f e RAGARoHAGR] rpi%}@n
180 degrees relative to each other, as the user ‘tilts

r esarwardly yelativd toea rbmsti portidm wikth thewasr, anidHfeornt @artigysrdpening
provi des support for the ischial tuberosities or
bupPtasd forige 3a apgleigreateisiban 480 dsgregerialivere cadepther, @fthe

sl i di forwardl.y on .t he front portion of .the seat. B
SO I RIS AR oS B e B b8 Be P
r ¢&i (8 idch@iMuideeodidd st bRBBRIO Fdgibe6f B8 uséMhd§REVdn®d the Rser

t he seat support surface does not have to tipped or
pifsont gading forwardisen the ost padionat theyseadsB y sepasating, the he
hip drop (the ampunt the hip joint of the user drops

d PR UHhegesitics oributipgly supaert egiondsym the, gl spppgregion,

ti Sl

I 30 AOR GRS EE LR 187) YRR e

I g higep Bl edrivhidl$.hA&s Usedulh @khipltop GAE alnBURH the BIFjHRR of

at the given angul ar travel.
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
position can be easily and quickly adjusted relative to the seat so as to allow
the user to customize the fit of the chair for their particular body size and
shape. In addition, in one embodiment, the upper portion 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 supporting the user’s back in the arched
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[0021] In addition, the static angle of the back in an
upright, neutral position can be easily and quickly

wadjoastses rel ati ve to the seat so as to al | ow POIEUSRES/052208

to custom ze the fit of the’chair for their particular
body size and shape. In addition, in one enbodi nent,
t he upper portion of the back can be i ndependently

pi F j I b £ or
PSR, TTHeHpiEpdBoh AN LIRS pRERERN o 4 MEATRGOR
t hetan the basmigdfosdeaflthensericrliongdl y, while

si mul t aneously supporting the user's back in the

arl00&posThe biasingieealngpism e pioyidesiadvantegagr dior example and
L. ically t t [ . it t bi [

P RRRE bt B S5 B SBB 1 Fhad e B

ﬁﬂ%ﬂhg lﬂ’:@l!eﬁﬁn RERYF AR %gi;ﬁgrig agﬁsiatagerreﬁﬁa@m e dACE

ut“lrmtation, the ator, and in particular
t engonppalByevipatig e pobition ad jthesgdipygbldygortieh, Wrrank @it
of the spring is translatable relative to the base
c ohpblsdertionByf ik aglugtprs the upeysis proyidast with¥isyel indiai as to the

portion,..or an t her .visible portion of the _actuat.or,
? Relir8dy Rt Bieaderire Mk v mitlef el ® % plaiRte the
selabkfagr of the return force before they sit down

and/ or apply a force against the backrest. [0023] In
ad@o23]on, Innddelitien, veeeh aslpafi spging rasid adjusedbédofuéerfi are wsed to
are used to apply the return biasing force to the
séRplyrie setpichiasing ferse tq theseatingistaictyadhe dirstand spewd
to suppori, the spring on t ase_ conpaone al.l ow for

e 3o B o PO A TRl B PR e ERERBr Al b b o

r gbREVMS i dIEsRASRSATBLRTbUERFeRRTE Rithe AisSiifiponent
the position of the fulcrumcan be easily adjuste

evad sphiey Aksudlealie pemitiorgof the fdadenl carj BO2E]ly Bdmsealimven
surfaces forned on the spring and the body support
sthsauthe leahpRingisdosded- advant ages. In particul ar, the

C rf S _praovide bal anced ri.de to .all types of

VAR SRS BB RV Gl MRS RURE ab pRipo AR S

t Rgus@nd 199 pRividiCidiaRtagtd) BSReRGRar, tHY QunPSRFICEE provide a

tail ored torque outputs as disclosed for exanple and

wibataooed Hderia @t iypas phvadidas ubgplthioaghan tiOAGAE&)] Gdting range

filed Decenber 17, 2003 and entitled "Tilt Chair and
HsicatRg siryrdungs dn eheRebfthis Provdesipilpred dpraur GUIRUE 5%

W st £SERDId BRPHRROAU S nSh U &Y 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 seat can be adjusted without having to move the
entire seat, or in other words, while maintaining a rear portion of the seat in
the same position. Such construction avoids the need for additional support
members. In addition, the adjustment mechanism can be easily 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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reference. The cam surfaces elimnate the need for a
spring link as disclosed in U S. Application

wQaUo3e886x11, fil ed Decenber 17, 2003. [0025] TPET/US2008/052208

enbodi nents of the adjustalfe seat al so provide
advant ages. For exanple, the depth of the seat can be
adj usted w thout having to nove the entire seat, or in

Otslﬂﬁflg ﬁ@t Sr smidln%o e Dindhe %ﬂ%ﬁ%tﬁﬁ@ Karh® [ifﬂle?l‘fheq,fulr\t(rjf,fsh‘E

seat e sane 1tron. construction avo

t herieed rélativelg diekinaahersby positingerbange pdintsadistig the thighs
t he adj ustnment nechani sm can be easily grasped and
meeditlsgf-ed by the user to adjust the depth of the

oiBrele OF iflrsti it i i phd e ool Bk bR iou et
WRRRSAEl ihe&iuﬂeé(wb@ﬁs GAKRENY R i O5mhbidgd ,%lih viﬁ%?&ghe

sane tine, the curve portlon Is relative Yy flex

t embixyatiane pehviding addsional qavantagesal Dhregpreteat ihiegtion,of
the user. [0026] O course, it should be understood

t Hagethareviiinfurthgs obispsand advantpgesewilhbe besi upderstoed byed

i ndi vi dual . . o v ! . '
a1t Rt Botha RIRLAH gt SRt ietion with the
pfa%.%&ﬂf)adggﬁ/geg}w_tal\x?ﬁggét ogether with further objects and

advant ag best understood by reference to
the followi ng detail ed description taken in

cgop2rict i BRIME DESE€E RIPTIONOFTTHE HDRAFWINGR27]

BRI EF DESCRI PTI ON OF THE DRAWNGS [0028] FIGURE 1 is a
pdf82Rct | FKGWREW isfa pengpeetibodiewesftonefensbodivaent. of [aGhah]
FIGQJRE 2 is a schematic side view of a chair in_an
upPett pBGYRER ispoehepatyt sxdiiriewnol & chaispgmpright si de
vip%\g\{ﬁ% the |inkage assenbly for the chair shown in
Fi‘gure 2. [0031] FIGURE 3B is a schematic side view of

t feo3gnkagR; IRESIIa {Pembhe sklBdidw ShMinkAe & hGei®iyfor
in an internedi ate reclined position. [0032% FI GURE 3C

i shaclsuhdwonini io Bgae 2vi ew of the |inkage assenbly for

tg cfiai r_shown in Figure 2 when. in a fully reclined
p Godtlon RHGYRESRijsgechemalic sidppirt ohbirtmkagnasgembly for

NG Lidlir AR ih%gure 2 in an intermediate reclined position.
[0032] FIGURE 3C is a schematic side view of the linkage assembly for
the chair shown in 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 support member in an extended position.
[0034] FIGURE 4A is an 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.
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WO 2008/094863 y reclined position with the upper

[0033] FIGURE 3D is a schematic side view of the
I i nkage assenbly for the chair shown in Figure 2 when

support nenber in an extended position. [0034] FlI GURE
4A is an enlarged, partial side view of the back
support nenber in a neutral position. [0035] FIGURE 4B

I qoem]enl IOBRE O & dd @Jplédeqq)evép%wl&@‘ v&azeofb«a%uwﬂﬁl%ﬂems
menber in an extended position. FIGURE 5 1 s an

e@thﬂhdkmrassmﬂtlyve view of a t| It control
mechani sm &OOI&;E FIGURE 6 is an expl oded persgect ive
vil803%k vEIGY Etﬁrﬁp@f&m §X1aipd@41@er|sm¢klagélea*s§ thig[sgat

[0038 erspective view
o uphar BTiits fp B R A A RS Lo e sear dept b
Q039 S MEIGORER 1st %%pﬁ)dhé @rsg&ﬁlv@‘wﬁé@%?%e seat sulg)pon
per spective view of e seat ort and seat
n@mkiaslaatsdnpﬁhmmchanmﬁslgwmwlgpmm FIGURE 9 is an

expl oded &ﬁ&%ﬁl ve view of a fulcrum assenbly

[ d6949] jssanexpladed derspeetivg Waw st aéﬂlqrmm assembly.

004 | GURE
odBUAEL . TEECORES T s Pt e T & i B it
sqoo4s [ PRIBREH QSBECU%%V\)Z s E&We \Q@&/tdf%lback support
perspective view of the se dtilt control
manéabérsand 1p40pdihg FI GURE 13 i s a perspective view of a
seat nmenber. [0045] FIGURE 14 is a top parti al
pd P84t i FEGUREN D a fsentpartial pprpad]iveriaurE thessepsand tilt
bot t m artial perspective view of the seat. [0047]
FIC@H% %6 l?a§1 Mside cut - away view of the seat. [0048]

FI %Bﬁ 17 ||REt cover.
(JCHET P R R REGLY Fick) (T ot flofBel, COVe

sq804%joveFIEeUBEI g attbp paral pérspeative [V OF thel s€hiRE 18

! S[0(6)1468]i deFfCl}JItJi{%V\ia is\éli beovt\{o(r)rf patlr?igl Se??ge’ctizlcia lvitewcgfnttlnra (s)tlaat.
[0047] FIGURE 16 is a side cut-away view of the seat.
[0048] FIGURE 17 is a top perspective view of a seat cover.
[0049] FIGURE 17A is a cross-sectional view of the seat cover engaging
the seat frame.
[0050] FIGURE 18 is a 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 in 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.

bRC R US2008/052208
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WO hesoemby tilt control

mechani sm and back support nenber in an upright
position. [0051] FIGURE 19 is a side cut-away view of
mechani sm and back suppOF/US2008/052208
menber in a reclined positilon, with the back support
menber in a neutral position. [0052] FIGURE 20 is a
side cut-away view of the seat, tilt control nechani sm
a ck t AN cly it 1 |
FHQ0paCic EKPORE TGl ifle LECMAEACRRT R Rk pbbin
[ GReRberih @UREward pbsitian.partial , side cut-away vi ew of
the back support nenber in a forward position. [0054]
FIl605H 22FI£UBEp%ritsiaafrc,)msﬁedsge@tme\émpf\vh@b\ac&fsuph@’t back
sg_ggo‘;t menber in an internediate, non nal

pdSyPPYn. [0055] FIGURE 23 is a partial, side cut-away

Vi f ot : [
oo PROBEI2H RO nSREGLe Wy or BEDAR Shpport mermber
of[00$8] baBFIGERBIY it arfRiid perdpBOtdve] view GfREowSr pértidn lof die

perspective view of the back support nenber. [0058]
FluppREp@son of thedeckisappgemspdet.i ve vi ew of a | ower

R N A U ST A
e 6l SO0 Sy Pl

PEO6PHCt | FESURBWR D adekobiivaradgafaashnenartige téRpalent.
FIGURE 30 is a side view of the | ower wedge conponent

sHO02]i n EIGURE 30is a[sidx6BEwRIf GuREWET wWeslga cpmpspat tsheen in
vi.ew of __an upper wedge conponent. [0064] FIGURE 32 is
a fie¥egect i ve view of a first portion of a wedge

VIR FIAORED I SRt Rl B e e AR

f To064]Per BREBUREVA i¥ iag¥rPecivdddiel STUSMSNSrEbn HF b Wddgee.

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.

10067] FIGURE 35 is front view of a pad structure.

[0068] FIGURE 35A 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 1s a front view of a cover carrier member.

[0071] 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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[0067] FIGURE 35 is front view of a pad structure.
[0068] FIGURE 35A is an enlarged view of a connector

whedsoenecpads. [ 0069] FI GURE 36 is an enl ar gedP@HDS1088/052208

perspective view of a back 1suspensi on structure.
[0070] FIGURE 37 is a front view of a cover carrier
nmenber . [0071] FI GQURE 38 is a side view of the carrier

”‘16@% S h EA 06‘8117 %%var\é Ep%%éé&t 5| %%f 3%ake s@pp%'rl.d €

view
Cfrﬁérﬁb@&ﬁ]ﬂll@;{f&bnngew of an actuat or assenbly [ 0074]
FIGURE 4 1 is an enlarged view of the end of the
adﬂﬁ’lﬂ]or Els@éRﬁJ A ishaquentialiexploded pempeatiakeievalob g tilt control
det ai | 0075] FIGLZ{ 42 is an expl oded perspective
vﬂB‘WhBF”S &indigysitent of a tilt control

' - tive
Vi e‘\;’vﬁc} L E@sﬁ?psio%r{t% gﬁ@%‘ga ?el%ﬁg&f\ré:ﬁ 38??%%9@{0077]
Fle@;b%ﬂnﬁémlcﬁ?aa)anh@hglaladﬁrsphadedeqhamsmect ive view of
the tilt control nechanismshown in Figure 42. [0078]
FIIBFH 45FIGURE 4xisladdud, praspactee view off angtlsk embpotiment of a

3;(% gl nent of back angl e adj ust nent mechani sm
[ OB ]Suﬁﬂoﬁjﬂ -is a front, perspective view of

r[?fﬂa 47 TQUR fr 1s%ffr&ht BfsHe THRRALY a1r \Lfﬁgﬁg]the

ont perspective view o air
wifhthititovtelne fabric cover. [0081] FI GURE 48 is a side
view of the chair without the fabric cover in a
r e[QO&Hr d, FKéUREa48 is apadegriewpd she ¢haw withogzhe fabdorRBveDin a
e Vview the chair without the fabric cover

| ﬁe%rWﬁB ingyjral, HB’H%‘P%OS“{%H ght position. [0083] FlGURE
300& 12 SF oW Qf i dievie %f&hé%ﬁzﬁ%hh&ﬁqhé AMdrcCover in a

i9
ver in orwardl neutral, upright position.
nominal, neutral, upright position.

[0083] FIGURE 50 is a side view of the chair without the fabric cover in a
forward, neutral, upright position.

[0084] FIGURE 51 is a side view of the chair without the fabric cover in 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 1s 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 assembly.

[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 58 is 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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[0084] FIGURE 51 is a side view of the chair w thout
the fabric cover in a nomnal, upright position, wth

wWo bh@supgses portion in an extended position. [OP8BS2008/052208

FIGURE 52 is a side view ofl2the chair w thout the
fabric cover in a nomnal, neutral, internediate
recline position. [0086] FIGURE 53 is a side view of

nd B " IR KB hBRIde RV FL gl PRBRRRYS of e,

Silfgkayé eWembly.he chair w thout the fabric cover in a
nomnal, full recline position, with the upper portion
i 1089 ]ext EHdEB Eplsista pemspef 0088 WwRHEURENBEA and B are

RIETE G T FLEh

VisﬁWc fre Blh&n&e@&ver.[ 0090] FIGURE 57 is a partial,
expl oded perspective view of a portion of the seat

aqe098) v. FIGORE] 63s QU Va8widT tie Gt dhdhwn inETIGPELL i Ve
view of the seat. [0092] FIGURE 59 is an expl oded vi ew
of(009H seBIGYRbVoH isra fForg ey 68tHeGhBB]shewBUREIG062 withrthe
expl.oded vi ew of various conponents of the |inkage
ad¥dpPPGiurg.0094] FIGURE 6 1 is a perspective view of

t air £l ' ' '
QOS5 ¢ FIGVRECS & ioRéd prsPedtile BEF b Y Beklifrbody

[ GABFdrt Eie%Eaﬁ@all(&adasu'pgéﬁ_laWe?Wf gkudpeadahgikilatchevat i n
FI 62. [0097] FIGURE 64 is a front view of the chair
shtmpturey FIG 62 with the pad structure. [0098] FlI GURE
65 | s an ed perspective view of a.flexible body
sﬁﬂﬁfiﬁ}lt nﬁﬁgﬁ%% bodiem. dignh BEisPEclyE Vi ohthe fulsEed
pi %An‘?ﬁl?d seat structure. [0099] FIGURE 66 is a

b om-front perspective view of the ful crum
ageendv]y. [ FAEUHE 67 GURRea pelsPedtivetadw BEfHRARCK ifteney | €W

of the back frane.
[00101] FIGURE 68 is portion of an alternative embodiment of a pad

—

structure.

[00102] FIGURE 69 is portion of an alternative embodiment of a pad
structure.

[00103] FIGURE 70 is portion of an alternative embodiment of a pad
structure.

[00104] FIGURE 71 1s 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 structure and a backrest frame.
[00106] FIGURE 73 is an enlarged cross-sectional view of an alternative
embodiment of a connection between a pad structure and a backrest frame.
[00107] FIGURE 74 is an enlarged cross-sectional 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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[00101] FIGURE 68 is portion of an alternative
enbodi nent of a pad structure. [00102] FIGURE 69 is

w@erosiopsseDf an al ternative enbodi nent of a padPCT/US2008/052208

structure. [00103] FIGURE 78 is portion of an
alternative enbodi nent of a pad structure. [00104]
FIGURE 7 1 is an enlarged cross-sectional view of one

THORAICL, PGPS PRARBILESS e UGl frtlive
Creastsodimehi sMadonvit@wntBer@Berdd p&d Raldie aaaRAAcKkR BT frathe.2

connection between a pad structure and a backrest
f rl@AE10][ 001 JIGURIGURES 7 Sideyiean oban altgedtive embodiment of a

cross-secti.onal view of .an _.alternative. enbodi nent of a
C SHAE TSR (kb iy SHondn & PraTe B BaSHIoR backr est

fr [001 LS PR .
HBTRL Y} FIGURE S f ick Siff of MR Shown i Figyre 77 with
Can®ekdit ina haie @bsiiopad structure and a backrest

frame. [00108] FIGURE 75 is an enl arged

crl@8t1Hect i JAGIURE @ inan expledadeyinutaf\adabndaitiaisrent of a
connectiqn between a pad structure and a backrest

f rAsrRmblYyA09$e% GURE 76 is an enl arged cross-secti onal

Vi an ' [
pdBULET) 2" ATCRRED Car BRAOUTE LN ot GRCRERRBR | )
Flacbdjibly foit #backsésle view of an alternative enbodi nent
of a chair with a forward tilt shown in a forward tilt

pd8011dn. [ GOGURE 8FissuUREe ¥&wW of aceyatand bendlefasteimbly.
chaj hown _i ' e 77 with the chair. .in a neutral
p@bhﬁn. [dﬁ%&%‘g 768 fEEonRoSitE Sl V&P P e oy P dopangle
f%@%n‘fblﬁ%ﬁ@&ﬁﬁ'@ﬁ%gu?é‘é?"b' y for a seat. [00113] FIGURE
3 .

I's an exploded view of a fabric attachment assenbly

f qoordjackr e9GURIOB3 1 Fﬁ{s&éﬁ’s_ze&iélw b hR HahdR Wby iR Figure
cover and handl e assenbly. [00115] FIGURE 82 is an
offdesite side view of the cover and handl e assenbly

S '}8}91‘ 1’]n F %Eﬁﬂ?& 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.

[00119] FIGURE 86 is a cross-sectional view of the assembly shown in
Figure 85.

[00120] 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.

[00122] FIGURE 89 is a side view of one embodiment of an upper
backrest assembly.

[00123] 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.
[00125] FIGURE 92 is a partial cut away view of a portion of a backrest

assembly.
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WO 2@8/02f863 he cover shown in Figure 81.

[00116] FIGURE 83 is a perspective view of the handl e
shown in Figure 81. [00117] FIGURE 84 is a perspective
[ 00118] PEI/CRIRASR/052208
85 is a partial perspectivd4view of various seat depth
conmponents. [00119] FIGURE 86 is a cross-sectional
view of the assenbly shown in Figure 85. [00120]

Flrgb 6187 | [ ' Vi :
PP 0 FAT ST Op BB SRR e I E1LHPABRg line
cra@ss-sectional view of the backrest shown in Figure

87 taken al on i ne 88-88. [00_122}( FIGURE 89 is a side
vilBMBH one Fég?&%lﬁ Ré4ng a erosgrediiopal vipwciites comesonpssgmbly

| RSl Fetrboramd & B bnk £ Urglig! SibFaTRly Fefbenfisutar

Chalfe &AWRYIOT Fig gk, 90. [00125] FIGURE 92 is a
partial cut away view of a portion of a backrest

aq6erds]y. [ OFIZRIREPSilRn Aferhaiarensddumngacbiibé padsinafture.
Figure 92 taken along line 92. [00127] FIGURE 94 is a
clB8R2Yect i JAGURE 80194 raan peispemivetvoew & spgrbinhodinsnh of a

i[th]iE%ur?s 2 and 93 taken along a direction
sUBSEER AR S per pendi cul ar to the cut away of Figure

9 128] ' i '
FALER!2D] KL OHEES DR g0 B et tRke o
pen Fant O6anditskwnalomnigneedthodi ment of a backr est

‘structure. [00130] FIGURE 97 is an enl arged view of

t HBObHdkr estFIGURE 08 iea prrsiahperspectiye vievoel ahnk wathensnap-

along l.ine 97. [00131] FIGURE 98 is a parti al
péﬁﬁt@bf) §8V’\9F'ew of alink with a snapfit

[00132] FIGURE 99 is a cross-sectional view of the link shown in
Figure 98 secured to a frame member.

[00133] FIGURE 100 is a side view of a cover attached to the chair.
[00134] FIGURE 101 is a cross-sectional view of the cover and frame
taken along line 101-101 of Figure 100.

DETAILED DESCRIPTION OF THE PRESENTLY PREFERRED
EMBODIMENTS

General:

[00135] The terms “longitudinal” and “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. Similarly, the terms “front”, “side”, “back”,
“forwardly”, “rearwardly”, “upwardly” 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
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rotati on device. [00132] FIGURE 99 is a
cross-sectional view of the Iink showm in Figure 98

waewaesei o a frane nenber. [00133] FlI GURE 100PCHUS2008/052208

side view of a cover attach&d to the chair. [00134]
FIGURE 101 is a cross-sectional view of the cover and
frame taken along |line 101-101 of Figure 100. DETAILED

G Y P o) ca b joned

" atiesiad intagally dnled| 61 by aag of narendedstening deviced, éndliiding
directions 50, 52 of the chair fromfront to back and
f HonexingRle apd siideut hmdtaaen, im@qh;amca faptengrs yadhpﬁée&, ayeleing,

"f ront,. i de",  "bac "fo e ear war

« SRRt e gt i TEE i mhuralif RS tlo or

I nh&ded to indicate the various directions and
portions of the chair as normally understood when
viewed fromthe perspective of a user sitting in the
chalr It should be underst ood that the terns

» dekagsdAssembhtinect ed”, "coupl ed,” "supported by, " and

IREIAOTS ISR Rt M8 BT ‘{9235554 dnd 58-
WS ShB nglre?&{'é&’er%odlﬂl‘éh{ &Gthé ¥haif RAViRX ﬁff@oﬁtm{)ﬂ%&é’f}%ﬁf

anot her conponent or nenber, andfurther that

orseart, dadke sdppost, membens emdlbfmkrﬁg hehdudd bs undamstood that the
joined by being integrally fornmed, or by way of
v deiny ul@.ows eaenerglly é@ﬁe@e@ anmepm gIOSF th@k BURPIOELS apgther

W|tho 0 f ast ener adhesi ves,
SRy, ol b St TR o TR Puo PEER R

t QnBlosilel el sb¥t 4 E'Eﬁﬁi‘ﬁ)v@} offion P2 6f th'e'b'ﬁgl@&% sﬁﬁé l¥y a

[00136] Referring to the draw ngs, GS.

42inkdge astembly BB-wHith shmvotallp betfn&fcteeldo elﬁeb@lﬂ icartndl hmfusmg 2.

the chair having tilt control housing 2, seat 4, back

s Jm@drlt copsreh dpugng ddonae & base qompoment of the linkapsrassasahly.

TS B 00! RSB Sh S 08 3418 WWer bracke
16, which are joined, for example by welding.
[00137] The linkage assembly 10 includes a first link 18, 518 having a
first end pivotally connected to a pair lugs 20, extending forwardly from a
front portion of the tilt control housing or base component, at a first horizontal
pivot axis 22. The first link 18, 518, or front link, can be formed from any
suitable material, including metal or a plastic, such as a 30-33% GF nylon.
The first link extends upwardly and has a second end pivotally connected to a
front seat frame 24, 524, which forms a second link, at a second horizontal
pivot axis 26 formed on a downwardly extending U-shaped support or leg 28,
528. Preferably, only a single first link is provided, and is secured to the
middle of the support 28, 528. As shown in FIGS. 47 and 59, 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 second links 18, 518, 24,
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menber, and includes, but is not [imted to a
structure that provides an enclosure. The seat 4 and a

wo ow8/094365 t i on 12 of the back are supported byP@r/US2008/052208

| i nkage assenbly 10, whichl1ps pivotally connected to
the tilt control housing 2. The tilt control housing 2
forrrs a base corrponent of the |inkage assenbly. The

tisls SRR PSRl AR REE o REARKEL £ ana

ower ol ne or exa

\A@b&iﬂag;nl{sp 94 3¢ efHB@din!léik,&ﬁ@ aill%sﬁri’@ lfrrnded dongib lﬂ'ﬁlﬁﬁlnﬁ,
first link 18, 518 having a first end pivotally

covinele irethdes agplyaliry d)fugan @ips ehat edd ialmpgfaorushimg gp s‘emlrcd
a_front ortlon of the tilt control housing or
c@ﬁbmsf@rf e figst agd ppgand liks; ifaﬁteaﬂ PRIt omesaxiqnwmto

the §ec0{15] EP ?él ﬁie ﬁ{m r1%F E H}l% lo%cil A sgckeqr mIaéj('tefssr 6Ns

er a

S lf@ﬁn&ﬁm&hé” @ec%ﬁ%’lﬁﬁ toY@ive fﬁ@ %xfe' bdhing Md . €A ‘ééver

upwardly and has a second end pivotal |y connected to a
f muambbey 3t is dispoeed2thd ddected bedr f rwardly faeognpbriiomkf the
at a second horjzontal pivot axis 26 fornmed on a

déﬁﬁm P RRVidsangsthederlyleasingrnpeagpcs. ehhospat fage is
OB 0201 MR AUAPL TG ok g Bl BETbodhl

s Bﬁfme infhde1f6Pn adridfybfaRatetifNg, BRG] PRIstit Qraﬁnpzfsnes

the support 528 are 'curved in two planes and ext end
uramdlcdmjmralm@ns tderewdr dly fromthe p| vot axis 26.

é tively, a pair of first |links_can be provided
all ‘h{} pposilk @nethgeembedimeat, shawn imFpY a8 apd ¥, afrond dink

b%Oi?Er?&{l&Jslagpalr%f@geﬁ o rﬂ%)@gl]?ﬁO g%%nﬁ%%el l’faa%ry (91?&/ rdl}Q Erom

secon

Aopbiirt id&| of théfrd AL Rlﬂélrf&mqnggq@z@ﬁe aRRIIY ok
secure the first and second |i nks n one enbodi nent,

t loa thx pest8 2nid sndlodevadinovardlye xtandatg tesibient avm t028 with an

includes a plurality of round ribs that ride aloq%
bgBRrerg el REHER é@ﬁ%gmmrﬁ@nwrrl&%an%se@é barg 1040k s .

Tli]e(i%&ﬁ]e% aolrol{er%l éc'xt r{dﬁ%gﬁe a%(s ar * h?qec%f’tol rgagat he SIVCgF BIVOI

e rou

I @5cafiser 3 d lafalRUMRGhinGs t mﬁe ﬁ%ﬁﬁ%m'lﬂé‘lu&& ar@ﬁlebf@%a&é@
axl e, bushing and ribs. A cover nenber 38 is disposed

ampart oxhialty edendieg caich onamivatt Y032 cTingegpdr iembesf1032ere
seat, frape to provide an aesthetically pleasing
appatipaet @chﬁh@t %Pé’ﬁf“ff PulgeWals b?‘tﬁ berpf Wwé&tawalkﬂ ass

fi Ia 11gr?éjd \Q/}Itll?h oﬁer catc port10n§ Ifﬁfd of tl%g rgsrﬁd St Sah%g gvhtenrl] ?he lmk

and frame are engaged, so as to prevent relative axial movement between the
link and frame and with the engagement between the posts and socket
preventing relative radial movement between the link and frame, thereby
rotatably securing the link to the frame. The end of the recess is formed as a
socket 1024 shaped to rotatably receive the bushings 1020. The overall length
of the recess 1042, or the individual depth of 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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can be made forma variety of materials, including
nmetal, plastic, conposites, and conbi nations thereof.

wQ 0@3884863 N anot her enbodi nent, shown in Fl GS. POBUSIUA8/052208

99, a front link 1018 includes a pair of axles or
posts 1020 extending laterally outwardly from opposite
sides of the front Iink. A pair of bushings 1026 are

ax| dis the ' [ r
i R U S L R S e b R
Pukhiap/alRf 10200 Y026 SIALE theBaPRk0 4 03QespOndidgisofked 1824 such
1040 includes a laterally extending recess 1042 shaped

t chatohagab1922 e thav eide heclphinatedramdisach thatlambppesiied
bushi.ngs. The fr 1040, i ncludes. a pair of spaced
ag’gﬁl@mgéakaf 929, 103 g dhemoEf e rcessimde O et €
. . aF. i ti at ite. .
WL AT 20 EnPPTohb QMo 1 ARE T B R
OYtaBE, ARSIbsROChchMFerdbt?d 030 (&.5€ righiilié)aR biREMFadidIBN
the link and frame are engaged, sO as to prevent
r euavardly bk a abrrespoedmigtcabudt memhbert HB2I (eigk, reghdl side pome theend

with the engagenent between _the posts and socket .
prieamsat Thiguses teni evesdhe Hnk ABLR Homn 2Hak diEssHop long; ks

a ne her eby. r t secuyrin he | 3

P 16y P8 eieBl SLAEIRE EEUShRH oo 1B e oo

1QRbesShaPaR dafthiAEAbaL] 032" GLBk YRt hdMapd e pheeQhereby

The overall length of the recess 1042, or the
i moliatabthusdcudeptlie Ik eabh ok eAs ditvh, die dctansbedmstalled
thereof, are greater than the overall |ength of the

| ifFaen eRES R én‘?)b%‘f‘e@ﬁ%ret“@; teheorgigti mpndegt Tgsholdpe  han
1 53Rt B R, e BB BT ool Wl e

t RgrchmadmBb&braRe Ningk iafe aQfindl®atth RentteP b8 Me frime, with an

operation, an assenbler slides one end (e.g. left
siogpysitfelomgatdsuisivkeighak¢ &a®20 initigiRGregtive dlie litkeaxlay It

O RSO S H sF By o
CRBPL B AL P2 0 RS RBEN

aldegip@ddallod@uil Aby bE udddrsiodQadht (Y rebiliefit drfl 4ddbr bushing
i nsertion stage, an oEposite catch nmenber 1030 (e.g.,

r icginbe stgnplly donmegswtth thediink ¢ympartonsir i addigjona the arm and

f ?fétrc Sp%(r)t?(gnisnc n%%tu%(?d s s%?:telrre alnc))fst\zvo(c%' 'o’nerrltis Irl] g n%)}x-drgeata%Te
engagement, for example where the configuration of the socket or end post, or
other non-rotation members, are configured to prevent such rotation. The
device provides for two components to be non-axially and non-radially
moveable relative to each other without having to provide an opening or
access for a pin to be inserted along the rotation axis.
[00140] Referring to FIGS. 6-8 and 57-60, the front seat frame 24, 524,
or second link, has a pair of substantially horizontal arms 40, 540 that are
spaced apart in the lateral direction and form an opening 42 therebetween.
The arms 40 extend rearwardly in the longitudinal direction 50 from the front

to the rear of the chair. Each arm is configured 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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frame. The user then noves the link 1018 in an axia
direction along axis 1034 toward the opposite end

wa@raosloo4she bi ased catch menber 1030 (right si deQT/Fbi0d8652208

past the catch nmenber 103218n the franme and snaps into
pl ace, thereby rotatably securing the link to the

frame. As shown, the link can be installed fromeither
Si [ - Lef: I ghtsch .

2 K LA S S5l Bl FORE LSRR g iy

C QiieHtcle 28 UBISUS dAWIGMliey &f fiieps SALIFY XRMAQIPWARIIY TRom a
link and a single catch nenber on the frame, with an
opposf the velticad fitegk svtkretadapted heanahane fatwid ¥ by sy pf a

B A Bl S S
COPREDS £y B85 0 LIy i TS RSBt

UfshesriaOehthiith b Rarried o btiRh toddroaipdhert. HHSHepg can
be integrally formed with the |ink conmponent. In

addibodonents.tbe seanfmant is domiedpwith ademalcancdpiaclesddt regeive a
t.S | - 1.0t at ab| .
5o odh e BB o e A R cmpogimen
S ?8¢<ﬁ)'fm9{egdt%@ Fa12Shnd Qrrilt Hﬁ(ﬁ s%?fng%é}ff'tg B é {tructiitt Care
I gur n. The I ce

con to prevent such rotati

pra¢ictes it OrS.tAplkaipe NNt 6/706,406, filkd-Mxicals, 20@hsahd
non-radi al | y noveable relative to each other w thout
hauiided tToabprooAdtarhnaant Bsivierigthe enarecdiscioguae obwpich 18 bergby
inserted al.on he rotation axis. [0014 Ref i.khg.to
eGSR pYaslerene: £ Ui crapodimpitpwaan TA55 o td
<600 ok, . s :

PO gl BE 4P RS AL b AT RN onC e 1P an

dittieCiap&d o2 Bbpt o o AWaridE W d 42e hbreronbd flaren 54 kevard the
arnms 40 extend rearwardly in the |ongitudinal
direasortoon 80theseeandHenkf ¥%ht to the rear of the chair.

CRRRIT,. ST, o T 5
DAL B SR RS GG A s

V@Hrisaahd tyeeofab@néest snhpiigdadiéher S8t enapd opalingsyin@he frames
fingers 54, 554 extend upwardly froma top of the
vevyith @ snapfitaniie fabdc arrealag hp seanredwith@enr mechapicplc 56

b [ nber , .in FlI G . Whi
ot esh by hoRiey ST VRGeS oo e g R ey
C@H(ﬁ\k/ﬂ?ﬂ BIG VI, R RaROmeRbef 20F 1k ARIRES & & edgBPoRiAS225 of

t her eo
the cover, e.g., fabric or textile material, with a staple, bond, sewing etc., or

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 etc., or
combinations thereof. The frame has a U-shaped socket in which a retainer
clip 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



10

15

20

25

30

wo ooosoosses th a fenal e receptacl e that

for engagenent with a carrier or other cover
conponent. In other enbodi nents, the seat frane is

portion formed on the carriler nenber. Various suitable
enbodi nents for formng the fabric and carrier, and
securing themto a support structure, are disclosed in

gﬁa%@tﬂg lta.r'éelgltd 00 b ofie %}9% G QEmbEL k?ﬂarmafh%‘ a&-osgﬁlgdfront

FabrTc Attachnent Device," the ent

dio$ eheosddr grueturahi ch i s hereby incorporated herei n by
reference. In the enbodi nrent shown in FIGS. 59 and 60,

t H@0¥43nge FederringriodlGiSnedrandpit-60. pleralinasf a sl i ght
d t | |

C SRk e S, RS, AR R 8 T e AR edeelor

p%ﬁéﬂ RS Anudl @ ggngl“ ' ﬂhlﬁe éﬁ)i)ort[ﬁgﬂo s, arfegh confi igured

alternative e dlrren rrier rrber is om

| natteatenlhtped habd p@rtio‘ia G0, 660 dFtle whidyement/suppott plat@drms are
fastener conponents, such as Christmas tree fastener
ofoisadf 4 buspradaddhrdy, suppext I@i@%ﬂjewb{férﬂeﬁgss q portiea of the
frames with ﬁ_gflt The fabric ca 0 be secu egl
woedh: Je RetienBernpen e StEnfidk rigSpBaar it 6 S ggubied to
% '%&qﬂ?fﬁﬂ{g&pgahﬁereof For exanple as shown in
FI

rame nmenber 221 is attached to an edge

PPO0I4A) 225 Fok ekfr@pleoy @femigags carf Bdikosed at@xs ihe®pening
material, with a staple, bond, sewing etc., or

c@n@ basngaged witle theouppart platfosmems fingers onzstle aen, BEBoWs

SHeRRREN WSt HRTEaEoy e JDEBAY Hed Hiacone [hagp3”

14 ﬂ%ﬁ%g &Py epulgl%ahﬁﬁ N@Q@O@/ﬁ)l 3??50: AFLED @ﬁtlt"}?e%?"Tllt Chair

Referring to F rame menb
agad Makody fod tlieDU@enTBﬂ@ef ’Dﬂfetdnm’e Gisciobare @tﬁv\&ﬁch/\ist}i&reby
bondi ng, stapling, sewing etc., or conbinations
t hRgospratetihergin hracfesenca. In Qn%lé@n@t@wb@dmm & a
retain

et S uibpduafiberdh SAORARER Sp oBinghded ARFRlsd Sea

fkapa8rdas Sh R &ir éx%lﬁn Ragld \%ﬁhoﬁtrlﬁﬁi@atﬁﬁzin Wkt J&ﬁ%ﬁ@atlon
fabri cw appi ng around the edge of the frame ne

afSdrialn€o. Hd43%891 Hded Myt leOOGanql)adtlﬁetd SUSKFENDED
[00143] Referrl to FIGS. 6-8 and 57-60, aplurallty

oiP PTRHGEUBE”, tisengisg disclotsaaf sihjch is
lilgre v 1ncor19(9r%{e% her&% b?/ reference. In particular, as shown in FIGS. 12-
17, the suspended pixilated seat structure has a frame component 64 having
plurality of openings through which 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 example 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.
[00145] In one embodiment, shown in FIGS. 56 and 59, the macro
compliance layer 66 is connected directly to the frame. In particular, each

strip 67 of the macro layer has a T-shaped head portion 69, which is disposed

recei ve BCTYHBZ008/052208
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each horizontal flange 46, 546. The support platforns
are each configured with an enl arged head portion 60,

WG eds/0348e5 engagenent / support platfornms are joi PEUSZHO&052208

suspended body support neni3er, which defines a portion
of the seat. In particular, a front, thigh-supporting
region 62 of the seat is coupled to the arns of the

P U Sy 50 DAL R SLpRreRl o TRIGHADE O,
s@ﬁp@menﬁk 3 éraheT-siapbd RERT Fortidn @88 RoRIsthe ﬁﬁp&h efrige.
exanple in U S Appllcatlon No. 10/738, 641 iled
Ddderised 69 2lsodme3an opebingsherdthagugh whichubteieestaneof Mg posts
2334/0183%2% Al an .entitle%;(5 Tilt Chair and Methods

Roptioped beivsen geiaceRiptms S8y e di scl osure of which

p8FIPY | REALDALALERH BIEIT GO alPELERNE ar L Bifre 72,

tive e the suspen 'ody suppor

msrm EWhich f6ANd & ifEHNIRhad aPAssIne@d 7a] 3B atefllise fdrwardly
structure as shown for exanpl e and without limtation

i mn th:eSongpm(;naiameofnogéﬁl dlhe Noms ark/ sp3c;Baphrt ihithebitdvaly
\ Pl XELAT

é%neé%’%%@%nq R uhepialli Sesdanen e 2 ah S0 riehsyrvard
RIS S0, 54 5 el

Shbb‘t@ﬁlgr Thaasma 74! STPaeERABeRY sGAilAavitRdasUsfahé FvnPleat
openi ngs through which the support arns are di sposed,

wifitamet, hed erdhatededizoetd ané ngaigahartdee 761 Sitte 78) 3718 wpwardly
snap-fit._ The susi?)nded pi xi | ated seat structure
 grendingifingersil @ﬁéﬁw“@awwe%mé@a eaggégere@t/support

| QRSB 8 SRR PRI L LAt QeI TRt 314008 e

,amcr

680dy B MBmbeF a@@mp@alaewl 1 Prdiélai0h r&RT biebck-

el enent's, joined to the macro conpliance layer, and a
I sa@mwg) oagion 84 ef theGseai nsccbupllledgo thepdrons aif theyreaf seat freis,
connected to the springs., 0145] I n one enbodi nent,

s Mérre the boftegk- SS@%{HHg Sﬂzgw@ @ lm@fs%ﬂ @@&ﬁvqha#&érqaa\y@wly
o UETISE Bt 4 s LR
P T SRS T
eteartdgero ve slopémdd’wsha:mléyjtdmd tlpmhldrlzmntamﬁkzingmﬁt(stdmed the
StfrrOInP p(t;r%otn%ef ther third link 524. The flanges 548 and 578 in combination
form a V-shaped opening when viewed from the side. The opening helps
prevent the carrier member or other component of the fabric, from
experiencing excessive tension as the rear seat frame 572 pivots relative to the
front seat frame 524.
[00147] A pair of leaf springs 86, 586 bridge or span the gap between
the free ends of the arms 40, 540, 74, 574 of the front and rear seat frames and
are secured, for example with adhesive and/or fasteners 587, to the horizontal
flanges 46, 546, 76, 576 of each of the arms. A plurality of posts 589 further
support the macro compliance layer 66. 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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wWa@ajoaoesss ar s 558.

The head 69 al so has an opening therethrough which
recei ves one of the posts 71 positioned between
[00146] Referring agai n t oPEI/GR008/052208
6-8 and 57-60, a rear seat 2lranme 72, 572, which forns
athird link, has a pair of arns 74, 574 extending
forwardly in the longitudinal direction 50. The arns

SBRRERERERL e s Ralf i b S AR VD, BBl 1
f ehovild besmderstodnBat the bhvot Bgisfdag ®e@fifedhs 4 b@m?ﬁzﬂ’ﬁ %éliﬂt
540, 74, 574 substantially abutting. The arns 74, 574

anBowog iwguewdpaients tarpive reladiva teachfothereard dat thegasition
fr rﬂs angafinludehrizotal and vertical flanges 76,
5 28 oA Gebial olairal) BaY EhimeRgT MoteaIer s rangiolayouis
ugw&hxhg&@%gﬁngﬁgagenem/support menbers 82, 582

[

and posts 71 are configured to support a
s{epet8ied bathy reatizeat frafe ibes pais of dstvnexplla ieﬁt%ddin? I’suﬁport
particul ar,_a rear, buttocksupporting region 84 of the
s azmbess 80,400 gosibondibalangrsachf sidhef thedramge ah phiranie,
where t but t ock-suppor.ting region 84 is spaced

L BBestsalB Al ey s R g R g T Bath ggnbers.
r ggi j i . 60,

t Reeqfunga gt P BERRAL FRAS nRs i, el nichRaRBEa
cdiftever atefial, €or eﬁ&fad];ildfﬂ asd-fifled sylon andapasingawnwar dl 'y

toward the horizontal ange 576 toward the front .
poRQL4dh of (lhe reariseat frami 782572, hhitd lmlgedsosngluderda paigof

r Pty Sieadiner et R0 fibanae so iby et fo Bgpontro
nﬁH@ﬁﬁ%Qr oPM@@ o ?W&R?ﬁta Bﬁlrthhl%rifztaﬁél F}i’vof 58996 1n this

exper i enti ng excessi ve tension as ear seat frane

5%2ypihi¢Pase E@hponene 2f or dild eoxﬁtmmousﬁgg frbn@pieoAtk 18, 518 and
[00147] A pair of |eaf springs 86, 586 bridge or span

t Frongaipd teat oragifratries 26 é%f,@ﬁd Tflefimeethgfoer links & 400urzhar
5g4kof the front and rear seat frames and are secured,

f P&l e wi th adhesive and/or fasteners 587, to the

Q?Fn%l%@r al ) ﬁp&%ﬁoxﬁ%d%g\eg&go@ﬁ P‘?{SS?f’»‘ﬁtBl?fan{l Eg-54, the

plurality of post rther support
Masdrailea st aadig €n igy/eaid Gnd Tihpartiealhr Herdemy $rofiban upright

pivotally connect the front and rear seat franes, or

seedHan SRy and 48R4 thapugh an interalediate recbine apsition
(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
component, or tilt control housing, about the axis 22 in a first rotational
direction (clockwise when viewed from the left-hand side). At the same time,
the third link 72, 572 or rear seat frame, pivots in the first r(_)tational direction
relative to the second link 24, 524 or front seat frame about the pivot axis 88,
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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pivot axis 88. In an alternative enbodi nent, the
second and third |inks can bepivotally connected at a

whasod/opisedt axis, for exanple with a pivot nmenber/US1008/052208

shoul d be understood that t©2he pivot axis can be
defined as a conpliant joint allow ng two conponents
to pi vot reI ative to each other, and that the position

Ofyit! %@Fe‘rlﬂﬁaln PI0°Vhid 4&h bgﬁ%oﬁh@g‘@e AfonOVE

over t ge of pivoting betwe he two conponents.

[ @ﬁubéaim&h ethe @edr ssatgionaBdepihas rearpardly diR° dewivetodirgund
ext endi ng support nenbers 90, 590, positioned al ong
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| ass-fi nyl on and~al um num
r ¢80°. Shﬁ\tarfduarafmb?)alm&ﬁé’, theanglhibetvdenrke up;bescsurfacﬂ ofttas
a pair of forwardly extending lugs 94, 594 that are
pifm@t Elgign aushthe apper susfacyof thq feagEsEiqioin the fildlygehnedor

PRegHRe ”%Z”gf%%%%?aegooﬁrl—%g ] 20574 pRIRE pBputos°.

hey &g gﬁa%bt‘h@ %ar%%@h 84! dhd Seat F&l@&%ufe)f)&'ﬂ tfox"J\HE’ idchEH
seat franes 24, 524, 72, 572 define the four Iinks of

a tib@uesi thesrorl Hlmdoag ecgip ) Ofl B2]uskn aap praviensrthe asw fasn bkding

shown in FIGS. 3A-3D and _48-54, the user tilts

r Eeixadly iy thmsqaha.s bR asser tilgsgarviarg by i the phagir. tﬁétf@éétne time,
ition t hr ough

48-5
LR Bion oM e & bt T PRSIy shlls o
oBHMaMOﬁ epl 1!)1089 tlﬁ’f‘%ﬁgﬁbtﬁﬂhé b lt%gé’@ tﬁ@ @hﬁ?’) B§§§p§r5'@ng the

user tilts rearwardly, the first
preanf iathiel suppattirygoh dranh éhebiasm, tmgl'pmmpnrt regiont thetentirety of
control housing, about the axis 22 in a first

r E1CaCRbHIIPOH spéf’éw Bees(at bakasle tprad arindvied A Big uspitilts
geftrwlgla(p g i's %%2:§ul¢ fhd 11111% dsrgg?st rtedlqgedf F]l{%?ff‘ h}')SrtE)gl(fn%gdfoJllga er

Sea

dph&& b@ﬁadeqie@&eéfﬁht: @eétfk@rﬁs@@mUit Icmﬁre?ﬂles@e%lergjr;1 sfor&@nin

seat frame about the pivot axis 88, such that
attgaltdt atideesr tohgues ppére guer acgil@&arafel.t he front regi on
the seat_ and the_ upper surface 98 of rear region

8&0%511 he s&5sfeBbnh&hefirsh g1vop axiy2hformed ketpgan {he fafist link
f‘g§1 §nf§ egl?g @8 L EroP ho®if 25 §¢ pddEthetdB AR S1e $57H

pivot axis 96 formed between the third link 72, 572 and the 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 embodiment, the fourth pivot axis 96 and the third
pivot axis 88 are substantially aligned vertically (FIGS. 48-54). The pivot axis
88 is aligned with the pivot axis 96, or disposed rearwardly 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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reclined position, and preferably in any reclined
position rearwardly of the upright position. Indeed,

WO poosloessssi ti al upright position, the upper suP€HUS2008/052208

the front region and the upgper surface of the rear
region forms a slight crown,with an angle greater than
180, and desirably about 183. In one enbodi ment, the

I 63L& 34n fcgfbr 814rsph?(19h 1 hfsak i%ﬁ( d ﬁilsta&.id/ oﬁign
P 71 BT porti

ground as the seat noves fromt upright positi

t pvotallyl sonnected i@ thepesotd ik SMad tthetph\&)tfakﬁ% afdh second
region 62 pivots only 3 relative to ground, such that

t hed pevatallyegpnoactpd voths tnishfpumgi@trant randdheAs theniser tilts
and ter than, 180.
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e rear fonint recline position can
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about 195. In this way, the rear region 84 of the seat
phiok 534 pivupradativeftorthe third lswh 572 suchiibatabe angle berween the
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range of the chair. By separating the rear, ischia

s ippar embedjinent, thoanglt betwesntthe uppey Isusfaiq:qw and égivpper
the entjrety of the seat suppo t surf es not have
t ShrgRset 8p1,5é§~ois BHPBHRY al@ntaRg le ggter apé%g Arhetherp a
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prOV| pac ge space ween
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tilt, and lower torques at the given angular travel.

[ Oomsqq mpredsethg biser, recheest pr glis farwerdluxi s 20 f or ned
between the first link 18, 518 and the tilt contro
housing 21s positioned forwardly of the fourth pivot

Oiaf BL Negn the third link 72, 572 and the
d?ngoﬁtgogﬁﬁ ?ng g with the fourth pivot axis 96

pp[mlsspned mra@isﬂéme dp;idﬂﬁcdlﬁmhdﬂﬂl peferably Hn8Bmha¢ ardl
between the forward and rearward seat franmes in one
esisodn elGS. A3, 5 an@géd$-54s isonownigd tQ hecar portepn ofrtke 72,

oSS b PR R e TS SR LSS S

{ ﬁceta{&g? ?csfer B QHS VRN extdnldS 18 thd Ho&ixifg‘?tA his 196 i¢nd
connected to the lever, and can be moved within a guide to actuate 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
column 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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WQERosomKs s 96,

pi vot axis 88 are substantially aligned vertically

(FIGS. 48-54). The pivot axis 88 is aligned with the
or di sposed rearwardly therefrpOT/USHO&B52208
to prevent the sensation oR4pressure or lift md-thigh
on the user. [00152] Referring to FIGS. 77 and 78, an
al ternative enbodi nent of the chair is configured with

a vhdipiagend hat veldeoplit@to alefseaeﬂfc"cb,% §dliableoa‘uﬁbaﬁ cORAn is

andbackrest. In particular, first link
r epasatie omBamhengsiai(at Leddotherwise refpiredtedd SHS.
connected to the second Iink 524 at the Iﬁl vot axi s

26,
arﬂﬁmas‘gecondn@Héltﬁif\?&t’ﬁpwoéﬁ?ﬁi’éé{h@&mﬂa {8 #9ppd 41, the

h 423. I f

el aftotufeb S { B clatEhabid dNp sl dikioy
C%ﬂ'@l@ﬂf%‘lﬁdes Qh abhldr p%@ﬂsdrﬁbn 6029hd 9 badDE8Y hiVifg 8xi s 423
in afirst rotational direction (counter cl ockw se

weaou mifeemdh] fshoudehe0d gibt edpageds si aiejularAuppbie 688 fermed on a
time, the second |ink 524 pivots relative to the third
| |SHRH5173231§9%¢11Q hblre jovestigh §08 ippivakable abaut ampakxis dying yathin

et £ Bierghe o Baie SubdRn s i eiputar o
t e }&gftu&hhlt &if G148 Hntr ofAhd J}pgtffﬂ( e?@? lsGc1ffs o eiatble

greater than 180 when the sea isin or war

pdsint B 0prigidesition, showne irtFl® A0 enin a¢thaea@gkxaobe¢/mhen
t he upper surface 96 and the upper surface 98 is
alspays 6 k@ braswigribel jaat-stigk a@ﬂgqt@r igiard the upaight pegtion.

o0BRL o TyeRabne ruamer 670 Bt an i Bh ety Slitayine
DL URAR AP0 G HRRBE 55 856 ATALINE AEIBE S BRSFec

surface openi p even e as the user reclines

t iehd poftivnvédddonneAddicd trertake BRgR j6p BREK) pRiferably0By Bi3posing
An adj ust abl e support colum 102, preferably pneumatic
aiee @himﬁlpn iFp GaYity 62fDhaving A azrgwihroat 62&@u<ﬂutaéd15tcbcqncal

h
SRRl Son 300 T g SRV hStE s BIKEE G2t ok
( 7Qfm & )porﬁ G%kg §lo'n§ttl?e %ﬁgthh&qﬁé Beble ALf rlgtljlaxg hd Sser

connecte to t vVer, an be noved w

ggrige ot pushet vatiee ¢mEof tﬁva[’m 602 dFpiRORytstickndhieh pivigs about
cable is en‘gaged by an armportion 114 of the lever

aemaxBglepingd byithe/junotierebetawgen theashoylder 0A6 asé drenpulars

oagiest ol e sPeRE ity THOMALIAS B cpIpEEsoed betfcen the
end wall 620 of the spring retainer and the enlarged portion 632 of the cable,
which urges the joy stick back to an upright, or centered position when
released by the user. As the user pivots the joy stick 600, the cable 622 is
moved relative to a cable guide 634 from a first position to second position
and actuates the support column lever, which allows the support column to
extend or collapse. The joy stick 600 can be pivoted in any direction about
any point along the circumferential shoulder so as to actuate the support
column. It should be understood that the joy-stick can be used to actuate other
components, and convert a pivoting/rotating movement into a linear actuation,
or back to a rotating/pivoting action at the distal end of the cable. A grippable

housing 690 surrounds and supports the spring retainer and joy stick. A bezel
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gri ppabl e handl e 290 connected to an actuator tube. In
operation, the user pushes the button 110, which

wo 20081024865 noves a rod that engages an arm 112PErusS2008/052208

rotates the | ever arm 108 &bout a vertical axis 288.

As the lever 108 rotates, the armportion 114 noves

the cable 106 to actuate the support colum | ever,

W36 s §cddubddrd tRd LRYST the RoRsRPOAHd 1S piRIohB 2hd i€ ¥h@ Mat
in response to a gas spring contained therein, or to

c othd aps 602 exterdypanwardly forhweoedsdiytthefusérhe user bei ng
ap&lied to the seat. One suitable support colum is
alf13 e f Rehsrgasatohlsal @based6, prstaiablyiadeverasmehase vith

R G A T
] Qandibt Glin&Gh &Rt byadkilt me%rdox%ﬁ‘ld%%ﬁghndmﬁ diR s}bb&'ﬁ

i ncludes an arm or post portion 602 and a base 60
havlunghsandibasesnfaarbentsediko supportdbe h606ng hatluémgdges teight
annul ar support 608 forned on_a spring retainer 610.
THEPRAY clpmak apdpon-golhing basas, mchibng foferamplesa baseng

Wi _t hi l.ane. 612 defined by the shoulder, i.e., a
o chifl Sud

a1y perpendi cular to the | ongitudinal

a{@)@lS@?Af t hevalk MethalfRidPYerRtdlfKdestABed, MWe S4AdHS festures of
nmoveabl e from an upright position, showmn in FIG 40,

t theaarnaedtsiaheskapabe backrest\want hhatik ponmgl BiGniliyasliong withe
joy-stick actuataor toward the_upright position.

[ yareuy copfrolssthereherey wilhba descabed im Ejoseidetad heloyt-er nal
cavity 618 having an end wall 620 engagi ng the spring
616. A cable 622 includes an enlarged end portion 624

cmﬁ@ﬁ&gg%ﬁméﬁhbase of the joy stick, preferably by
di sposing the end portion in a cavity 626 having a

n§00ISR] t hr oRef@ A8z anlIGS f T-8s12-17 anid Sal 6% hiapled gdnifrthevirpnt
630.. An_enl arged sprinhg engagi nhg portion 632 is spaced
f FesipR A2 OB ssat dosrafbngipdingl Measuremeth cyt be pdjusted to

C I e [ i ar. es. o e

o b Spe oRe A CPly Gy W o TEhe ) B S RaC Rt
ahdembinikides defdidestrye tented 1981 I8 mﬁgg Matéffy
shoul der 606 and the annul ar support 608 of the spring

r ex@ndiag . sufiipat $20,i 729 Witls a ilsadimgpd gesk22d 722t Ieene ¢rthbodinstnt,
wal | 620 of the spring retai ner _and the enl arged .

pHie leading 89261 conbgpie vith apfwality Qi steps Hd4ja yhayn exFIGS.

oSk yAP SR L S S BB WD BB M

cebbefdZforwardly with a generally convex curvature. In the first
embodiment, a center step portion 126 of the leading edge, formed along the
lateral centerline of the carriage, extends forwardly, with a plurality of steps
128 (shown as two on each side) disposed progressively rearwardly relative to
the center step 126. At the outer lateral edges, one or more steps 130
progressively move forward relative to the rearwardmost step. The carriage is
provided with a pair of grippable handles 132, shown as tabs, which extend
laterally outwardly and/or upwardly from each side of the seat. The carriage
118 further includes a pair of rearwardly extending slide 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
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w@ odoatomsbever ,

noved relative to a cable guide 634 froma first
position to second position and actuates the support
whi ch al l ows the support col unmP€DUS2008/052208
extend or collapse. The jogéstick 600 can be pivoted
in any direction about any point along the
circunferential shoulder so as to actuate the support

C@ldhiear Flan A0 forlgdalmsi aRcddhcso 13: 4 y~1qte| t@ﬁnsca”

be used to actuate otlhier conponents, nver

piwandlang/ rotaaslnnyletomd varnhtion theof,i mﬂmrs t@ﬁtd:lfatdr @lrsplazce
back to a rotating/pivoting action at the distal end
oflange pasl (leneapogRophiapard eigo s vyl @g@lr@@nmmmgmam point

" P BRuhate P et R Bl ol BOE teaMgBA R o
akBfipohdift thatliSuradied hah 1S ﬁbme‘?% ?RSB@rﬂ%n %bwlretared

ccess by the user. [0 Referfing to
badativel 6, thpr safrer cipponant, wm the mahﬂaeomﬁmrmmdreo&umﬁg
nounted to the bottom of the support colum_ 102 in a
wérﬂnie@w sHegnRsaivelyandis hoth sirailigneeusly and sheeessivgly. In

ers hat her su coI ms. and base
o e GubROEE oG 1R RS BHERE. AR HoHF bR ror
h%h%?en&ﬂ%&h%h&%d@%ﬁm@@g non-rolling bases,
i nctudi ng for exanple a base configured with glides.

[ QBUI3D] W t lin tHeeenathwaiimehied iG585, the dedagd mehbet TiES
vari ous features of the arnrests t he seat, the
batokr%ta natiefiapposite ¢ir@batang) fl w&m@havmgoargommg

t f d d
oBraprUBPRlS & e unt! st PRRG ISR PR Ry
goﬁlo%f the 8nd fgnge’ard seQir&Pio 4 G@cﬁ SgidR rﬁémf)cﬂ@ﬁr He
region 62 of the seat (fore-aft |ongitudinal
melkdaimembots)are ahﬂerableaoi] toiskaatlo rabtiver totadhguide/anekt V44, which
depth (front to back |ength) of the seat. The seat

d@p&eﬁur@ééeﬂw fjrst hek greeat Frapiei2d. o pRir &4 endreersss 743 gach

v, a laterally exten su rt 120 70vv|th
& TRANR IR s BASH R YR L e SUBRE by n( 1RO o
| ﬁﬁﬁg&%f%’eg@arhﬁg&ﬁ{éfﬂb%r?ﬂe %\'}é?s BreMrb (Al WitP4n PR in
as shown in GS. 7-8 and 12-1 I n the enbodi nment
oﬁvhﬁﬂﬁﬁe us&-a8, 1nste|n€a hipgeti mghtﬂdg éntbsfot gnpping and mevienthe
forwardly with generaj |y convex curvature. In the
fpmagerﬂﬁadreﬁem abgC garmtes ngpwptm%ﬁn@enerearbtrerelauve

| 'teo‘r’la(ij hi¥d pgrq% 74f9q‘ropreﬁgd 81'1 (t)rpegcover The carrier member includes a pair
of tethers 751 that further wrap around a bearing portion 761 on the cover 745.
The bearing portion is preferably curved and oriented with a curve about a
vertical axis. In this way, the carrier can be rotated about a horizontal axis and
then a vertical axis formed by the bearing portion. This ability to slide past
surfaces oriented in different planes or about different axes is facilitated by the
user of a tether. The end of the tether 751 is formed with a plurality of
enlarged portions or stops 763. The tether is inserted into a notch 765 (FIG.
60) on the front of the seat frame, with one of the stops engaging a top surface
of the horizontal flange of the frame and being larger than the notch to prevent
pull-through. 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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| ateral centerline of the carriage, extends forwardly,
wth a plurality of steps 128 (shown as two on each

W@ 2@s)p9mssposed progressively rearwardly rel at POBEUSZH08/052208

the center step 126. At thé7outer |ateral edges, one
or nore steps 130 progressively nove forward rel ative
to the rearwardnost step. The carriage is provided

Wi pair .
wpGIee " RN ERE) o M 130SH T AP heon

eddn sﬁdﬁiﬂy@xfantlh@bs}e@dnnealae t6 aferseag e. 51 JiBe E&Hpteh@éd body

includes a pair of rearwardly extendi ng slide nenbers

13upparamember 40, ionbkamplegeitfed phiralitytaf éagtj@nede suetnaktabg 141

fornmed on each of t e ar of . t eat

Tl’if‘eceé‘éf‘ﬂrl?é‘é‘é)l’f&’é‘gu éi‘t"a‘B‘l "ﬂ&m%\r? ga{ ﬂV’eﬂ‘%"éble
t

e ST aﬁ% il o

argtendingddn@es 139 8iae afe, rebE2EE it @pem(ge fermet EPlaQé‘Iﬁlly spaced
along a path (linear or non-line e.g., curved or

c uppel pladam)s) 165 and latesalpospaced oveangl diforms di6dt Ekpalowdr
e TR A SO LRl a1
¢ %mﬁﬁﬁ%up‘?@ﬂ?l&l f?(ﬂg k?l?e bkalgd %ﬁgh\r/tg g?‘)&{ﬁ!}tfg‘m&The

conmpone ranslatt on occurring

S !ﬂﬁhFésaImté lrdceivedaiRIe s theedutwaridy xteRdihB portions of adjacent
si mul't aneously and successively. I n one enbodi nent, a

bugpémglatf@ens 5 sduledle tmin bedyspatiof ofthe strip dHe 1sgwpqi>erted

44 for eng;g%rrent ith the slide rrerrb$ [00159] In
t B thedsovsr méattorpy 163 da thiywvayg the #epg & Hre;gf@rtﬁ%q%lbfeﬁuppq@ed

| ‘P)ﬁl %198%111&&?{0 wis) Oa‘%889§'1'u§]e re a{tfv%wﬁ?l{ %@Eo %p_cach

er et tlcal

f | %méeXt empl,g fle&Y@é ereYnHe"r @ﬁ?tl‘ié?f@nélﬂd‘lé@aef ScBRd bb@iﬂmqf42
the end flange and is secured to a track or slide

mephmacted3d. thd bariage dE8,mentve tisirdcwved pdesinl dabullnose)
transl atable relatjive to a guide/track 744, which is
s@eéﬂﬂeae betvsen fherfértst mdysecgnd parions apdforgyng a leading edge of
ﬁ@)ﬁg{e %rﬁée IL]Q qr?erﬁl')e?%% pJ) %ﬁﬁ?lurahty Pf

ers gage e openi ng

tmﬁeﬁaﬁyrs Q4 N 1tudT1’(h¢lyCé3(Y@fd$ng3§1§tsFlr60\thﬂQﬁfWeta'])léi@hty
opening in which the user can insert a finger or 'thumb

| of tonigandgallp pxmgdmlgd;trmpwlﬁz?gast\hdl eastripad4l nEhbexible
fabric carrier 737 wraps around and js noveabl e
r S1eaRbey £an ge padg %P’?‘i’l%‘n‘ﬁ PlaY1G PrigEals SHCR ALPRlyprOpyleng or

¢ %BI}J.p%p)}méndeﬁ%llﬂg RRATEN. "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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of tethers 751 that further wap around a bearing
portion 761 on the cover 745. The bearing portion is

w@e@Beombi y curved and oriented with a curve abOIUSH08/052208

vertical axis. In this way28the carrier can be rotated
about a horizontal axis and then a vertical axis
formed by the bearing portion. This ability to slide

G Rl P P ol R B elnfbos DR R ARV PR i
Thiefifedibpthd foewhIitst pdidibni 6r thitPREioM dMtha sAps k2] With the

of enlarged portions or stops 763. The tether is

i madenstadingt thatea emver buches fabiiGeodad furshentteadispased owér the
the.seat frane, . wth one of_ the stops engagj a.to

o GiP3c N P FIRITHBIN ST ey foRHEEMSEL BRGNS GhibesHaps follows
bey 0 =
e A S T e S R S
cabntex.set at different initial |engths depending on

the size of the seat.[00160] A flexible body support
miODE2]1138 Hasoven mampear 56; best shown iRlG41, is disposed over the

SR SSES! 5 FRBRESk e A Mt et o5 o e
DL oA B b R

t heodrdake Hegibiembmbe 38 AivBEeEiihy teixd emeied pofiidd PRI of the
141 with outboard, laterally extending flanges 139

t Hlexitde mendwei Yhe fabmicap eetunegbon all mslds by theaneierimgmber
spaced upper platfqrns 165 a laterall ace owe
pll%fﬁ?ﬂg‘i“ﬁgf‘i@ﬁg eﬂ?é‘gif‘@v%?mgﬂaf‘%or LSk ﬁ;@fe& &ﬂfﬂ%%éé‘oér“
W b 1G%,, Wit i

i o008l LRI TB e 0 Rk 008 Ay

URIRRIosed abbw, Me chiGerf hambescahIRiiAE ehd ARefolad In af alternbgve
outwardly extendi ng portions of adjacent upper

pleatbodiment.1 &8 firsitfoldais dnBnediby a lpodjorpelr the dabrisf extengling

[ 41 i. d b f 63
PSR ARRELRLAR, BB 5 AT o e
2 608 oF s QuURETHM e i SrhBeutfer A i

| aAthotes taths R dedd Graime) forlddmptn Wit tagddtiG 4] &eto the notch
carriage 118, with a third curved portion 144

( 666 lap explpingd above nEhlE Hest fdd dics Alongiangppansiréase A6 of a

e obes |3 P boRih Ge FavEHE; dhose coient he

DU |0 S0 PRAR Aok or
flexible member 138. In another embodiment, the driving member can be
formed by the carriage member.
[00163] As shown in FIG. 57, the driving member is formed by the
cover 745, which includes the bearing portion 761. The curved bearing
portion 761 of the driving member forms a folded edge 148 in the cover
member (or carrier member), with a second fold 150 underlying the driving
member and the first fold, or lying outboard of the first fold. 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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of longitudinally extending strips 162 as well as
strips 141. The fl exi ble nmenber can be made from

wo ar0BosePpl asti c materials such as pol ypropyl ePer/082008/052208

pol ypr opyl ene bl ended wi t h2KRATON. The fl exi bl e nenber
can be configured as a single, integrally forned
menber with the slots forned therein, or as a

pllﬁ%rﬁ!)értm%ovm nﬁfg@@me seifRFAl AsShbh, lqﬁe fdthEd & {gebm as

the w dths and nu strips corresponds to t

wivelhasethe firstring ise@dndsoRizsl 462850, ardréelimed Hyhde Ineaekialgorming
edﬁ?e 122 of the carriage. The carriage 118 is disposed
edeeqinddelis af any pre Hmsx |Ib |tles gEwpadnengj the tether, or portion

l e ng edge 122 .di gee d in one
oih i ek %@Hﬁ%ﬂﬁfb‘p BORRE iR BTGP i o b ¢
00f44) Of V
RLOREH e A SPoAgRh, t.ﬁh’ﬁa%r%%é’ﬁ‘fﬁ% EHABCRAb IRy e, the
aaadlee 1 B2tthy eowri¥dd] oretht fronbpottieadifnige sigsuchfastthe flexible
flexible nmenber on the third portion thereof is

g SHEPAL nyn&)@r Oébullhwsa, angrmavesithe earass membse to adesiradhe

Iy Rar g FE e SorERE B A R L G eH farious
| eREUNRCORARG Ieéklﬁgﬁa@lﬁﬂ% féa?ur‘é?%érpﬁéj fcmheﬁnﬁ"n J&rd@qﬁéj Hﬁﬁtage

portion, or third porti the strips 162, wth the
undé sedtdruhag proaide a phovatity sﬁmipumdtthsltmmpmﬂ tie ad_]ustmen[
further be disposed over the strips. In an enbodi nent
wwén be seply gpigsted iy SECtt $9 e nspvidp an dpfinifpsnyrabargifs

adi.n e of the carriage, the |eading edge of
g'uggg tpg 1§8ﬁ I'inear, or convex. [00162] A cover

56, beshe sheiBe 198 i Hovdd forlvardly Sep §)@;§n191\é eﬂhettﬂl‘?d

entlregy of the seat, including the rear region 8
t ipertionoid4 arelgieading EdgeT bfethe dleriblermehder 198 alse rmb&eyforwardly,
configured as a fabric and carrier nmenber, waps

ar"@ﬂh edength peihedirst fokdhidg ofithg CQM%F Q%%ﬁl@rtf:nédt Ait e same
ortion_ 14 f r. The

Yok Bl Ghper ROt 18lpre RS gLy BaPpPE s iPSndifE hoflion

| ¢ ki ver ﬁﬂﬁflﬂkéd&eﬁ%ﬁ?ﬂ]@h@%ﬂl@ﬁ'Q&rres%)@?ids MF%I%Q&?Bverall

further includes a firs 146, shown in

aneht Hépts CGorpatrselyohs Hetisenmoyesihacadidgeti8rsarwaedly, the

di scl osed above, the carrier menber can define the

f idrige mpegnlper 158 r%fweameewm sdge dAB seprwmardly apd gharehys t

adr ety A RN oL TRRTcLg 8 B POl PSR p580ne

12850bf thBg1ekib1S nef®ef aredhotddRarwardly, with a corresponding seat
depth being reduced.
[00166] 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 FIG. 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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WO c@m®948bDr exanple with a rod 154,

end of the tethers (whether fornmed by the fabric or
the carrier nmenber, is anchored to the front seat

as expl ained above. The fiB8t fold Iies along an upper
surface 156 of a driving nmenber 158, or inboard of the
cover 745. In one enbodi nent, the driving nmenber 158

I f’fexfg‘?l'iéﬁ%d bt tn@raawsdhe/fa%’fc%dk REdATHE Rt hi ﬂféssthf ddpeis

flexi bl e menber I n anot her enbodi nent, th
drshmtﬂ@drrenber can be for rred by the carri age rrenber
00163] As shown in FIG the driving

f&? by t Hdedlsxile suips 1\% dpng Wéqhda%és,tepn%i kﬁé@mgﬁ@}ge 122
p%f ‘iﬁeocnarr;rggl% g;rcbvfexdecsuz{ \% fdbsﬁl e&xs%&pfgmf T theqi r s thl

orns a

”%%la(rozit tHé‘Eéfgu% whHBRRE );tepéi\"ll@a@ f'é%ﬁ&ﬂﬂ]ofstoﬂegrvla'}@ly, the
under|ying the driving nenber and the first fold,

| ybrrgspontlbgastdp162 dfethe iflexibld olechbet hrestilowed abgreater amount
understood that the actual material of the cover

def d ﬁﬂ?@loﬂlﬂﬁ f?%ﬁ’loaﬁ,f‘dtoéhaé’ﬁl%‘)fv@? MS§{s Th@elsae@gtlﬁS@fldtsms

A A A A I
C@Hﬁ%ﬁs@ﬂl {HeSrd b1 MRIHRRT 13885 %Y@rlgﬂh}aﬁdﬁp%rt%@ ald¥ ? heat

frame. AS such, the fol ded edge 14 as wel
f ilatetal egrdediae tand]efsqﬁ;dkz&:éﬁd aflthe ousarmodicthiend qboblylohh at steps

material form ng the edge and folds at any one tine.
| A30rdug terthosepehio, 13Adayiegfegreatsy qumafd @ﬁeraf t he

orm the fi st fo ref er
naliFsBLe: T Thesiende S ipkePineh 3n el RL¥onyscapframgs, s
CaJelll RGRe MEXBR méBer, Svith a cdigr hRRPeL $64.3Rowhhif F?GSGS and
745, or the front portion of the seat such as the
f Tewhidheengaggsdior exanle fand without Hos@rior st fingees 54,189 formed
carriage nmenber to a desired | ongitudinal position
denithe srgt frapshr espondi ng depth of the seat. Various

DB on o arine REFIG: § CHE ] A ERL0F BB, a cover

PROY liflGudesh! eaAYdrl ¥ideiwARpAIBLIBOL, Qpﬁ'[%ﬁe'rﬂﬁﬁ ge 804 hilfa
adj ust nent can be smpyarrested b riction so as to

pl@vérddangd 8067 This uppeifidree 364 1adpm4ﬂédrmwm1e Boﬁjehdérhbody
[00165] As the carriage 118 is noved forwardly
eﬁwrbmember T fpﬂe’ﬁﬁéﬁiﬁlﬁ & bonding ey w%ﬁamgerédlgé hcl;f: whide

f ltheexllopwle? ﬂg}?ge ] coug’lsed ?o e sear Ear];lgsr g\ﬁ{ %|7¥ A forward portion
808 of the cover includes a curved grippable portion 810, forming a curved
wall having bottom and front portions, and a channel 812 formed laterally
therethrough. A handle 814 includes a curved grippable portion 816 shaped to
be received in the channel, and a rearwardly extending shaft or post 818. The
handle further includes a flange 820 extending laterally inwardly, which 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 so as to increase the rigidity of the cover as shown in FIGS. 81 and 82.
An intermediate portion 822 of the cover includes an expansion or bellows
structure, which allows the forward portion 808 to move fore and aft in a

longitudinal direction relative to the fixed rear portion 802 of the cover. The

or to the POI/UR03$E52208
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with the length of the first fold 146 of the cover
bei ng shortened. At the sanme tine, the upper portion

wa2@sod4sohe fl exi bl e nenber and correspondi ng POF/USIN8/052208

of the cover lying thereoveét | engthens, which
corresponds to a greater overall seat depth.
Conversely, as the user noves the carriage 118

rlggﬁéﬁ@iéﬂ stru fd“r@ nﬁj%x';d’eﬁ é":m; fify JOGrIY Fihs 828 c%ﬁh‘ﬂ&%} Gz?tﬁe

rearmar y an y 1'ncreases the | engt e

f icosiiectioh @bt 826 aehichellohi the veaidal Abs Afoad ffoheagimgnum
edge of the flexible nenber are noved rearwardly, with
a sed [depdppnsitiang wheesin ghepils §%4 arg pr@dm@mjeacp o0EEHP a n
an alternat| e enbadi ne t he cover

o PR e I APS ol Slbaseini e (RS beepicad sqva Vack PiHer.
"U$81cAe 00 WS SHAYEESiYh in R B SR Ecc @Dt e e

stretch e tet or ~exanpt e an I C tet or

exatel ifteriohef thetdagy, Svhiere Vdrisus pinchgpdile rrfa@rbéﬁﬂezasd. In
el astic nenbers. In this enbodi nent, the cover does
n@ﬂdﬂﬁl@vetha chreri00f prowideRam Heique pshesicoand cdosue@ hrelmle still

F GFREH S B aPYPl T Spae GBS oK RPETqig) the
tEg%t 5 DR ARl Ser 60 §RHTe AGANDFInd N DAY SHPROFHGS.

er an to~s past the front curve

PA00iafd 10hahe abverIB00tiRdudsaal redegiver pshnIIS0dnBat, cléues off
then draws the fabric back under the seat as the seat

d éhpst 11d¢ssofdhe paas heldveep ol 822] swf@efaméih%loevesmnpsmmbers

| th the ste d 122
R Rt Cpyesoadl B REY e fog s arbieem b g frant
UgEhersd Elgbrgﬂﬁh?% Elelﬁ’c?\?et toGHe Plar c@xtertdpl&?u&f%etﬂg dOHE' & thd§eat

steps 1 are rmed nost rearwar

c iy adjeped dEigerahé frioat dibZaoportibe chn 8% ipblidonehbecriadeof the
al |l oned a &eat er anmount of deflection in response to
tﬁ&lewéugng extelaéwwbdmgm@\@@leﬁeps 128 and strips are

SRR Y PRsMIERe YO Bl Ol ik b At SR Rnt of
138 des %ﬁn{eicﬂ o BUROEL AnBLODS, Outﬁ%)r % 2kabric

center at the step 126, and at t nost

| adedritadr, inokides o hgerally sxepding dre 828 sdcarddne edpepértibatof the
130 havi ng a greater forward extent. [00168] The cover
5 éabgien fasexgmp l@dsemng 8 hﬁféa‘é?almhﬁ rw;m togbafabiricapely

1%281t1gﬁ]8&3h% ?{?rg]; th glfelﬁréc P% ‘A palr of ﬁaterglrly space(qn(s: 1ps $830

are secured to the wire, and thereby to the fabric. Of course, it should be
understood that the clips can be secured directly to the fabric without the wire,
although the wire provides stability to the fabric as it is moved. A pair of
tethers or strings 832 have a first end attached to a respective one of the clips.
It should be understood that the tether or string can be secured directly to the
cover, for example by bonding or sewing, or can be integrally formed
therewith for example as an extension of the cover. In this way, the tether or
string are configured as part of the cover or fabric. The strings or tethers
extend rearwardly, through an opening 834 formed in a gunide 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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wRedosiopdsny to FI GS. 81- 84,

7, which engages for exanple and without |imtation
the fingers 54, 80 fornmed on the seat franes. [00169]

enbodi nent, a cover 800 incékudes a rearward side wal
portion 802, an upper flange 804 and a | ower fl ange

806. The upper flange 804 is coupled to the suspended

b pPak, 7 K i '
e T e A
t exhinplesgadectiriagre $odp2df, th® Zﬂimg/tofadfdﬁﬁ 8d0parthe GamB0A opring
the cover includes a curved grippable portion 810,

f M%lh@lsaos(@drm ac¢horndl armmdwg)%bgflp‘bfﬁrmd if therpring guide,

I | ate
P RULPH 2baint e RIRA'S e diSiTeden & el oy sxiending e

|
2‘3?2‘;?%@%? &*emxt g ﬁlgﬁ’iw%ﬁfo@%ﬁ%s’;?o%&?&fﬂﬁ@@ﬁ%aﬁ“*
f ql}khﬁhmd’d@huﬂ@l‘ie @vd taiad tﬁ@ﬁnﬁﬁﬁeﬁfﬂ(b g frahensd the flexible

inwardly, which is secured to the carriage 718. The
poramigr preleadsibic spag Wangiyg thergwdhmambradifetovfasd thed

ofeR e BT L35 King A bienea Lot AL IO S42olh Hiowey. the
CQYfie 5 8%@%% F'MEIn%ntaﬁl ﬂle%%rsg% Meﬁ%fﬁ%‘fi 'tl?etﬁemble

portio he cover 1 ncludes an expansi on

behdratvds 138 ra el &ibehhémber ik avsel h!@refa@ﬂ\mr&t\p@éﬁ ﬂh@ n
808 to nove fore and aft in a longitudinal direction

r ehigtiwe and maxémhinkssdt depsih ppoinonowWitB X wther mwvirg/gdiding
ansion structure includes a plurality of

vé?f’ﬁ‘geafo'#’filggl 4§04 connected with connection ribs 826,

which allow the vertical ribs to nove froma m nimum

seat depth position, wherein the ribs 824 are

prok M&shanieach ot her, to a maxi num seat depth

position, wherein the ribs are spaced from each ot her.

Tlﬁ@)l&d\}er 8@0,shpwalindila§- 5.hd, @)kp?é@do@ fiand as msinpioned
h to.th t f th
el BN i ndst Ao s ineagm By Te 8 Sroenty
ghél anerﬁH%? 140 §ea§ %p‘&h"a{rh&&% 186 i g%ﬁ? of‘i-‘c?r%?dly ¢

sure e st permiting ar

rrexenemg ;ﬁVottai“m@ 168th@a redr support placeed 170! fIlh@F!;uﬁf)oﬁ he
seat, for exanple when adjusting the depth of t
s brackelAbb6si sanngotedrip@S: repd Sead fthnk0A2, and fiepativelar 188ﬁaaened

G R N R X

| BHR" The %%t%ﬁﬂ?%é‘ 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
extending 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 arcuate
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

in an alternative PCT/US2008/052208
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and a front cover portion 1808 that is secured to the
carriage, with the front cover portion sliding

WO edoap4ses t o t he rear cover portion as the depetr/os200$res52208

seat is adjusted. Either tl3 front or rear portion can
be positioned exteriorly of the other during the
relative sliding novenent. [00170] Referring to FIGS.

EflIﬁE gle%ﬂwérrd OOt & tﬂﬁh ?tm%@bfc%(% ah Ggrni%@gh%rmal

dept ani e COVG menber or ex

f@meQnmE@b@WnlnFHBuﬂbs a laterally extending wire 828
secured to edge portion of the fabric, for exanple by

sé®@hlor h e"apals @ﬁtlltrhgmtfﬁ & 180,/ 780t ase phiotalstsecered e t}gyseat

p%{%ﬁﬁ% fhoid a&?ﬁ%g&? th 6oy o2, o PR e 8
der s?r (ﬁ’g){de%] elfn@tiﬁh“seleglv 9% d'bg a(sj&‘ﬁﬂie@efé% spring

e clips can Irectly t

t f184featvhtiﬁ1g\/ﬁrd§rh0hlé sdabBraokéte, Thzl 1hﬂ@d@@ détestswan @lternatively be
provides stability to the fabric as It is noved. A
pématesir alpeg Réids fage @ftthf: ngdna@q Hehediltlimitesst fugther have a

ve on

‘Hﬁﬁ@r%f[ Gan BRI Al ind CfiefintyBRtnl Bk ety
%e'd Vv iti? ah Q& &fﬁﬁe{)n t}i‘eqr @&?%@hlggg}{%bﬁpﬁﬁﬁﬁ ?rthe rear

or can e I nt egra erew t

emmig 6f (8 sait eAdken$66) ranﬂfcohﬁkfbtémb/zﬁk support biakwal72, hiee
tether or string are conflgured as part of the cover

oﬂlrmaﬂdrbsctheph‘eotsltpqsngm afrthe glthisaitere 8@ ralativeatowhe tityontrol
th 834 f nbe
TRESEE Ao 1 PSR AL ga O E 4y oro 80 1 Ebeasd by g
t I&@ttugqugg n@&?ﬁg{uﬁ d%%&i%ﬁ ttﬁﬁe %ﬁﬂéﬂ? caltme%técdotb ‘iiﬁéjseat
1 oNn

por e string, again a portion

Ofpk&ike€ OVIRS acthitoPPRPEIChRleS A paifof @@g‘sh;vﬁm Elloﬂsgl 925 wathURE Afhs
to the seat frane 524, for exanple by securing a | oop

ofbeingecosnedtedyia eoreeshoeding 4ot drethertdimemiterssi®0i nfheu 2

¢ Relategh Tegestitord S et dhea i Hithises Tebaih pit g 196 %o the
f

T oSO LR L1808

Pebirkpondihg (bR efious BYailae pesitibofthe Ttﬂltﬂnhib&s ends of
the string 832 to the franme and the fl exi bl e nenber

pl@01y4ds t hdn apotheerhbfodimgnhghowir imbl@s Fhearset2, 886actuator

of OB fcpesitonsg TH08. rea A g sy DAL v G pPae PaHGn 751

> Bh'tﬂg?éﬂ%opﬁ' ALsPa hGc SRR 10828od S the BRAPOr MBAWLr Whé:
their arm is relaxed and allowed to drop or hang vertically, 1.e., at a “handfall”
position relative to the user. As shown in FIG. 39, the grippable portion is
preferably positioned rearwardly of the rear of the seat or alternatively in the
rear 10% of the seat depth. A link 791, generally Y-shaped, is connected to
the actuator. End portions 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.



menber 138 as the flexible nenber is noved fore and

aft between the m ni num and nmaxi num seat depth
w@oEBodsrs W th the tether noving/sliding rel aP¢TES1008/052208

the guide. Tilt Mechani sm 3400171] As shown in FIGS.

5, 10, 21-23 and 42-45, and as nentioned above, the

housing 2 includes a | ower housing nenber 16 and an

um@% eRBHR] A8 uiE BBeskfle 26uaRRY96 %g gt f?ﬁ;@%ﬁlte éﬂﬁ@%n 731,

has pair of forwardly extending and a
r evdticls pivooy the Pilnk (790 rand 1R&ebyl hratesi fheailt limitaskKz80 tdGaddsited
connected to the rear seat frame 72, and in particular
i POPEORened to the platform 170, such that the support

e ar OB IS, BanE S2eHe ST By 200
5 h ‘?éjﬁfo"\}ga % B idseRlctqH iR 'ch‘Ptfrolaf?Su&n% ®en&il i pRiroHliedTsPlings

has a curved, or arcuate, slot fornmed therel n,
wi20R. tThe 1sdfaprihgs/am prefegaibhematit yf ¥ ecinposite matednl atichods. a
[00172] A back support bracket 172 also includes a
paﬁhergiaSSfa@dwapm {nagee, ahhpugh mswﬂldéaen@dmr@osiﬁb@t hes

P st s BRIRRT S gt o0 vEPRe Thr coBEuR b e
a‘b‘é‘é@ﬁtﬁ‘mﬁi &Sm%gs@te( Q[anhh%ﬂ)cohﬁ%ht@&ea higmae W neﬂ’bsitE‘eA

slots 171 in the seat bracket. A forward stop
10 17Z8itdhde compdse spxingnsisomhreeciglly avetlabledtem &ddoss Plastics, Inc.
secured to the tilt control housing._ The brackets 166,
s RO D

N&m&sea%@efadpn@dﬁbmetsneeﬁmo ignggon Gf

omof ;1 he, sl.ot
H%“?%? R ke REPRZLA7 B SRR Yopd VEdeR % fadefme
S PUWERATOFEK THE Iﬂfbr%@ﬁd/éﬁbtx rﬁﬁhwar PRFHbI9Ns aﬁld%emal
in FIG 10. [00173] pair of tilt limters 180, 78
avetlpa glasaddntersed labemt &&% tahé admminater denkity oﬁlﬁbaﬂbsa/m The
pivot axis with a p The tilt Jimters have

15 atprorelirebly for 2itfrabkeegh BLREN 432690 7eh adkemyapgiins of about
e seatob%sr aca%ptdll@\é%r& i hr ) % %/f eﬁl gﬂsdel &% &)rn%%sne

exl ng

a!rﬁaﬁérﬂa’:mjab’ eduyhéqF clipfipdte q]eqbr@mn@ aas&eaté@wehc&eéw eAfhdthér
l[imter. The ti l[imters further have a plurality of

Stseib@ld @ik meddalectnglaéﬁbe@éasn gO0ed2fe byrweeight 3(1% atinydr e
g%ﬁnvl%l(g engcegieegm\t/\/l }ﬂt he %gyee ds?qee(lﬁgtgr Huctkrl]l%sst length) and

20 matenal of the springs can be varied to provide various spring characteristics.
In addition, the spring can be compression molded in various curved shapes to
provide unique tilt balance and ride options. In one embodiment, each spring
is approximately 9.25 inches long, 1.85 inches wide and .225 inches thick.
[00176] In operation, one end 204 of the leaf spring 202 directly biases

25 the back support bracket 172, via a laterally extending rod 218 secured to the
back support bracket, and indirectly biases the 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

30 disposed in openings 216 formed in the springs 202. The cross member is

disposed laterally across a front portion of the housing, while an intermediate
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tilting of the seat bracket 166, and connected back
support bracket 172, are limted by the pivotal

w@omspers of the tilt limters 180 relative toPCTES1008/052208

control housing 2. The pivaéfal |ocation of the tilt
limters 180 is controlled by an actuator 190,
configured as a cross tube, rotatably connected to the
S . . ' i R . S
wiepcl BEEE ple , GRbURADy ARTplRE ARG 219! Tn Bis Wi

Cahé §FRRRP0RGICEALE Smbd sgipokiea beamtwith Sldadrifpaed Wen
rotated, the actuator 190 pivots the tilt limters 180
abogrmedigietthasupported ends theeeodle doradibspdwiforegrapplied 1o thhe

i ndexi ng mechani sm (dete 180 and L 184

QR Sk 5 st TResey B TplsE arerny 20 S Bt of

h $ L . - . M
LIRS R AR e SN0 TR e
Pepiihs BRRES thIseatsappRbilay duldibidkadupport.eandrth@rin

gri ppable portion 731 on the actuator Is disposed
adiltametive embofligecats, dhe spiringreanthaasdhe backhsuppedandiseat support
thﬁi r grm is relaxed and all owed.to dro[? gl[l ha\g{ﬂ

v &RiopgR A commonselemgpt, sualasawia ppivoj gaaibes ihgtarnytelle o

t Q%nHét:?g thogkf‘rré%\éﬁ bPcdl &rect§bik e%z#t@tﬁﬁ@r?arﬂpﬁlts e back

is preferably positioned rearwardly o rear of the

S %&p%cﬁf. Bl 481 sfahéséeaimbddimeéine, it slesuld B8anderttoed Sieathe springs
depth. A link 791, generally Y-shaped, is connected to

t taee bigsingteaeh ofhg sparsuppers and backgsipport, inflividiallyiand iar e

r ot i’_:}_ﬁxbl. connected to a lever portion 795 extendi ng

r AP om t he actuator, with arns 797 di verging

OypeRrA! Y Tk tfl‘i’lcﬁ?ﬁ’ a&%ﬁib'l'efﬂéﬂ QH&u{i‘iﬁgif%i‘llgFJt?ﬂ Plfér'?nﬁﬁe‘% 214, is

end portions rotatably connected to ters

7 3o vellrearseadlyin aeiedusip, ithe gisamvtelbetwatih theapoi s upgort
799, configured as a pair of slots, in the rear

pa# thedilespmirhempera2 Idang the suppest memberdksiadecrensed) s ay to
portion 795 and | u 793 of t.he link.In o tion, the
CSore ey et Msdptie srabionyy (B foar ot AAESkPE sphins

0F 11 . . % " .
SR M O ol Mo M uin 2

[ @0 ddatasbahdasbustsiwssibtiveHoess. applie® tathd sé2-séppom bracket
ful crumassenbly 200 is noveably installed in the tilt

cdfrantl backsinpgriuncket A72 bpanareasing bafbeaprengis, aohe

T RS LS EESAY RS SR 18

aldi RRUAE 1dak sHisy 20206 YERY SRt badf ORY, rather being
clamped to the housing 2, the pivot rod 218 or both, bending moments are not
introduced at the ends of the spring. When clamped, 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.
[00178] Because 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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resilient materials such as steel would al so work. The
conposite material can be a fibrous conposite, a

wo a0v8/02486¢3] conposite or a particul ate conposi t BCT/BS2008/052208

suitabl e conposite spring 38 comercially avail abl e
from Gordon Pl astics, Inc. of Montrose, Col orado under
t he specification desi gnation of GP68-UD

Ul I
CRySERL) BpSlnaTeS A SRR R 508 30 e

'Tﬁ{erﬂe?,(ls@% fo@é@fs@fe@éﬂhﬂndd%wmb%mqémgmadath@t tHandyal ass

content of about 68% and | am nate density of .068

| psestressing thEhpnbgrthp aéJRJetrnmllt siod:na@taequlmpnogmgswekyﬂarger
about,lB? 000 é flex g s of, about 5, q% 000
pé?t“a‘é% C&ff ‘tslt)‘iﬁf Iysassagipte gb‘&ﬂ%m% SPr9RLS A

erl al bar can help elimnate the
e SPRASOh Splfe

ens as ated with creep. Another suitable

SpeOIT9] i S URlefdﬂhﬁ%ﬁi FIG8 5 AddoEr, ghésisd Z04 ofe ByriMgisght
30% vi nyl esther |-perforrrance resin. The shape, size

(woufigured wiithlenews 220 bagnp p cancaveeagy $uafaco222hEIGpl i shygsvs
e S35 W SR R et o
pg resﬁff' 1‘?{ %‘iﬂk Qﬁcné nTﬁ@?%@%ﬁn bt aﬁp"i‘&%?edté% POy e

€ an e optlon

e@mﬁig ml ar@8toplighid dnd cdRRERXd Bthe lsprifs 2@hi figR&Smple
| ong, 5p| ncﬁ’rebs ngde and . 225 inches Its‘hl ck. [00176]p

| an«bp/ethaui lomijtaidere reth ozraxth@fmmli@nlcehfastspﬁcrs;@ihzmes etc., or
di t | bi t. b 172,

| aRE PO ipaias Bieaaly Tk BUSGE G G o e R the
SP(P(P?I% %r i % @Eﬂv %ﬂiﬁ?ﬁwe}[ hﬂﬁ\%ﬁ tarb%n§@)€£am Isurface

suppor bac suppo

URRES th sh AlesGhhor EfbREment, shewe Y FES®R dndat3)§8Eparate cam
sitting in the chair. The opposite end 206 of the

S ;ﬁcullqvgeremgmgw wiibrtbe soh@2hhuselDii@ctioming iag theenwiallower (or
e LI e T
”E&Pq‘?&er égr Qﬂﬁé\%ﬁéféj il@tr?cfe?laiéﬁ gﬁé 055 Dol qu,r ldaftd of

€an in |ateport|on o

S RlirfA@s 232 52269927 ednthytiddench Wilsdr UsicheRtiehic @4 folldwdrhiliges
way, the springs 202 act as a si rrply supported beam

wirtanwardiy aléng mlpmcram durifacteeX22e mhathedrl\tm nswrp defle@stbnantisthe
thereof. To a e farce [ he

ls_ém‘b% S cqippar ?As,}éﬁ“ SPHAS S‘f‘@f r 1%1 %:Sethﬁ FQb Gg ipgreasing
| [e@ing BRAILUALIRY il LAGET BRicH oRelddS (1 fchéhsed

€ un
torque as the angle of recline increases. In this way, the spring, fulcrum and

cam, in combination, provide a balanced ride to the user.

[00180] In particular, a balanced ride is achieved for all of the users.
Typically, the greatest imbalance will be for a light user 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 throughout the defined tilt range without

further adjustments of the fulcrum. As such, the chair provides a unique
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spring biases the seat support by way of the back
support, and that in alternative enbodi nents, the

W@ prosfgsean bi as the back support and seat SuppOCF/US2008/052208

t hrough a common el ement, sich as with a pivot nenber
that pivotally connects those nenbers, or can directly
bi as the seat support and al so the back support. In

aﬁ%la%ed RES thaPTRAEL tHRsSr haamg%mah jubGhE BERIBLBRL t hat
e of

t he springs ar I asl ng each seat support and
baleerslippon the dngtd of rdukihd in ahidh |tlneyc\omfai toatérahe ch6iN177]
As the fulcrumassenbly 200, including fulcrum nmenber
21001813 oy dishosld hewrsleystped thas 1nens eAjodimandhe apphed
di st ance, bet we the poi.nt .0 he ful.

iR 554 BRI RS B e o PR gPlied it UEAIEE
a%éc@rcﬁ élgeﬁg %%h@&i Mdé B&l 8135 8e Eﬁlﬁlgﬁ%ﬁ% té’x@ﬂt (Bhfecﬁil PEX)hed

the rear of the spring. Conversely,

f dbree lbmngmpbhed Byt shecuser bethetody stpporamdinper a d deetain

housing 2 to decrease the anmobunt of resistive force
é@ﬁa{t@e Variope aspesgts of thenrings aad kil maghgnisAy op akgmative

R BB B AN AL ML PR g faR s
S PRBOKD. PHAAGI83336A 1 Svhics it Réreb$ ﬂ{coﬁﬁﬁrhﬂéﬂ $eri? b hﬁ”erence
sinply supported at each end, rather being clanped

t i@01820si ng Referting toFIGS. 5,84 1218), 40, dloard 440ﬂnﬂcful¢glm
nonents are not introduced at the ends of the spring.
wassemily AP and flerupr obarvisegeterredia as p fprgg adiysidng ﬁ@mber

of. th n_eff t t he
2 B es g B GuBERa8 o 68 Bmpli o 1R 0 doR A prer
S %BGQB% 84> %2' Mehe BRE ROAGREE 228 AR ﬁFéd"’Wﬁga ?Qﬂl off lI‘aﬁ%erally
curvattire of the spring is allowed o undul ate as the
bepaveleaditios 284 0pasat Hdik hedbp Bad huaemttherebé a{fheslpxarse Ihgﬁsmg
202 are disposed in the houslglg% 21in si de- by-s

alsaripdngena C@ﬁ@llarl@camdeq%w apg rff%'(él aa@, rery sallp 3138 240

: Suuot ok e o bn BERF OF g OTBALY sdiced DREpEORA, mfd
Ahe %a(‘g{/ arll‘?)ggfa?%(?lgg n‘\g%ﬁi ﬁ?er@l‘i‘ﬂ' ?ﬁfﬁgd astirbdes ngﬁﬁh 246. A

sinmply ving the crum asse

Wiphitiofi lztth;allp exendihgdoll&Sisr2d8, 23kisrdisgiostd inecakhcadity. sThe
det erm ned the beam | ength, rather than by

p ﬂ@S‘ter@QQﬁ %’gﬁv intpack savlﬁsg234 Kén ﬁaptagtt Wih th%ﬂfw 23dtor support

r egl_ ace ofathg kS r1negS: S\’A'/ﬁﬁ% the lu%{) toller 248 in each pair extends above
the surface of a side portion 254 of the base member defining the cavity, such
that the curved surface of the roller is in contact with a bottom surface of a
corresponding spring 202.

[00183] A driven bevel gear 256, disposed in the longitudinally oriented
gear recess 244 in the base housing, is threadably engaged with a
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
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actuation force as is typically associated with
torsion springs and bars and conpressi on springs.

WO 0@%/es6Ref erring to FIGS. 5 and 11, the end POHUSL008/052208

the spring is configured w38h a cam 220 having a
concave cam surface 222. FIG 11 shows the spring in
two different biasing positions. The camsurface is

f QbBBOHE TeAALCHRPER b?}t'troh%f?th@fbawﬁmﬁﬁ{ o 8Qonfl; Q@re& FMHCAN
be integrally formed as part of the spring,

s dpHoatie264 aonfidgshewn andve poste ot EXG.t6H, twmclssnrdengx a track
vvlth for exarrgl e and without limtation, rivets or
206rforpedhirihe Bpttemafdhetl hoagingsi ves, etc., or any

?ﬂ‘%}ﬂf | on & BEGS) o DR NRSE bRARRL B Arket, lY Bt
f QlikiPWRIdrR2f bR Cg%gr 956 O’Pﬁ@&n?@ﬂé\%‘}' %Sﬁ%sagﬁgtﬂe? llﬂEgrally

alternati ve enbodi nent, own I n

s epafigired e, oo biteywise iconmoudd dan idlétgeah270 ddpas‘b& on an
itself functioning as the camfoll|ower (or _driver),
arvPPhsita sige of Babexdrgeas eTpointermediarehonseng 230,830 traps or

AR, e vel S8 2PH0 Je5 e Rrechiibe it ridtind fipvsife 30,830
3l (i basg Bk 228, SREAAALOREINGEY T Badr BloraNifATY spaced

Whipehingds Y@ shateuigoirf the téddardwi 288 béwevesh the g
conpared with a flat spring surface. This has the
efcbapONeAts. ncreasi ng the spring force applied by the

RO 5" oFA AEEF PREST R 2284 sprier o & g e A Tormed
oot Wi BLA AR e o DRTRSTE iRy 272

bahg mgiﬁ%flyfrh@etk witahe RlletdapL7@ ThointérmeduBehdusing 230 is
Typi cal the greatest inbalance will be for a |ight

u §@nf;amrfed Iyt aélaterﬂléy: Pktendipg Openiog g&ﬁdmfhalf @pehg@/ %han ser

|
¢ REDREE gt i4n fld e Sl 28 Lrad e irhe zeprare
| SOFFUTMISIE 1 PEBUP oy AL ATER 0, S8 M Wi o

r isHeft mhdes tl& @Imsgeaﬁt 11‘&4: kiyafba@l dedvirdoda baldibsused bbeveen the
defined tilt range wi thout further adjustnents of the

f antermediatadogsins 230 aed dheavppep hovdingd3a, winicly tredlsd eondigured

D) HCHSFEEDS ABRBGP HICHY ERienging DB PPPUBE AR A

\M?lll&ﬁo}lg@%mmn e eﬂﬁ)%ﬁlrhé}ﬁ o‘flﬁGg. S and 9, a lever arm 108 is
pivotally secured between the 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 to 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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[00181] It should be understood that, in one
enbodi nent, the applied torque and restoring torque

ware@ssd4spd y | oads bei ng applied over a di st ancECT/US2008/052208

Accordingly, the bal anced BPde can al so be thought of
in ternms of an applied force being applied by the user
to the body support nenber at a certain |ocation.

U0 O LTS A5 s b

exXfaem Ingovamgl 1ard rh by el ati vendotthd fdorunnads&mnblyb.  No.
2004/ 0183350A1, which is hereby incorporated herein by
r d081&Hce. [loopsmfiorethe us¢rgtates the eguamr 238 (amfipgredsgith a

4 1.and 44 the cru ssenpl y.200 and cr i
outtiaiapsansabg 2ol a3 up S8t Al ibighin wrm

| N614d8Re BriD8gEarIYS T RRA; %sﬁprdtﬁE§flﬁqgleP%§arW§{Nﬂ&h
230, 830, and~an upper housihg 232, 832. ThHe base
hausite3gh@ Bével ge a8 qhoued lakrally @xeadingikid 202gpahllal to axis
spaced cavities 234 open at both the top and bottom

t R88e dfhe bewel gras 86% pafsten thedheyel gene 286 about aclengitadinsglly

I ted 236 d f t d | ; 40

¢ G 294 RS HireadsR artgey e fealiorsty 38 rud fpves
. i . i i aali

SRAE BN 3uceibly 306 iPAR: B G20l ofpd R JondlHIdIA dore-

| aifg idadebtio®82000@in8 S f aQhfigitSn@ABer cfyPedeserdiifgbDiect dpplying
each cavity. The lower roller 250 in each cavity 234
i pasiiiopenFecexampls therretdaterorandsaneyedshgbpent figst andigrsond

he. h i ng, . whil h |1 248 | [
o CLEERAE IR o5 a5 ol T (hEiedsToE eSS LG, e
bag n‘iﬁ???étw@@ﬁ ﬁﬂit RHd E&%nﬁ%fc%@g@%é Wadnst BesHodid 6
ace’o ol | t t

sur the r er 1s 1n con a bottom

S windageoodf that the aEiasiee A8 AP 0sadi faErad 214[003Blitely adjustable
driven bevel gear 256, disposed in the longitudinally
ortp @ndrldnitperimbes ©f gdjusyaent posiHenpaykfohenRNphyng ipgsitions

t hreadabl.y engaged with a | ongitudinally extending
Iergﬂjegweé% 258 non-rotatably secured to a front of the

tithh18¥qusi NQys hPMhc ﬁ&%@bs, z»'dﬂaégtgféd%a%@ﬁﬂm% &sembly

button 't hat faces the housing snaps I nto an

o201 mgw efdan e off thet gt Malisicogd lohigiudmatidisations, Ab8actuator
extends through the | ongitudinally extendi ng openi ng;
249 simmliapeqisly Wanshaably gooveableelative tp the 2ilihaisHigsysibh

DELULER abdbfatS v h88hy A oBerh® s SRR vik0S ih&la
about the relative biasing force that will be applied by the springs 202 simply
by viewing the position of the actuator 278, 290 relative to the tilt housing 2.
In one embodiment, a scale or other indexing indicia (e.g., text “heavy”,
“medium” or “light” or colors (green for light to read for heavy)), is provided
on the housing to further aid the operator in ascertaining the predetermined
setting of the force applying member. A cover can be disposed around the
housing, and be provided with a longitudinally extending slot in which the
shaft 278 travels. Alternatively, as disclosed 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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wal | 240 of the base housing 228 so as to allow the
bevel gear to easily rotateabout the |ead screw. A

wheisomses t he base housing is configured w thP@r/us2008/052208

foll ower 264 or guide, showh as two posts in FIG 66,
which slides in a track 266 forned in the bottom of

the tilt housing. [00184] A laterally oriented drive

b ear ' i [ I

g iPBAc B EAOBO LA oD R Jygbincing BecRliYALaR K lbe
I nised wadhl otherplings)rsach W toisio coid kpréigd tessiG0onapiession O,
an idler gear 270 di sposed on an opposite side of the
bepangy ekt . Fohexanmleraneasituater 46608 oRgINZBM, OfgROriomping; or
encases .t he beyel gears. 256, .268 between the .
ALl e RS AP R 3i5 T AT, SR, S e N &y e to the
Z%SQQ% @w&keg visp&l iHelfcato@ t@ﬁieru(i@xf %ﬁ B gagﬁg P&l fhree
spaced-openi ngs 2/0 that surround the |ea crew 258
beippbaig tiembenbsforg(or eviplen et wer [s3@BE] A drive pinion
gear 272 is disposed in a gear recess 274 forned in

the i nternedi ate housi ng above the idler gear 270. The
dr'vE$%§ar 272 engagi ngly meshes with the idler gear
270°¢ i nternediate housing 230 is configured with a

| qb6igd) v ©H&ndingdo #RERI NAR? {8-35002 Aigh U5 3AERIHA% sippdtt
supports an actuator shaft 278. "An end of the shaft

2 iermbet ihdladel lower ggiportanembent 1) corfigwed s thetbaok support
D- shaped ends/openi ngs 280, such that rotation of the
sHungkef mferredtodheverpvetalp spnneries torag basgiit pusing ajdlag

B BB LTS 2 Pie) B bEr 29 Lo obf Roifestedictle o
9884vef ﬁﬁ)ggit rk&hb& Mot 4 %ﬂ@é@?i%&%&%ﬁ@%ﬁ%{ Itearward]fy

openi ng As nenti one In the e ment o

Flftdm tife pindt &kis 96. AveidjauaedtGiedhanisnv298isIcpupled beedten the
bet ween the upper and internedi ate housings and is
pilowendrideupnes sipost membeisdi72a294  AgRastamedaekigsirqompenent

0 A She T e inER R it AOE S S el he upmee

SOBETE e 84 SHE 8 ORI RSB oo,
anowppestibe 30401 die frdige BOY & fixdd d&hlec®tie ieadehvhiyic 72

in the enbodi nent of FIGS. 40, 4 1 and 44, the cable

i alangaheslanedse thorepheThe vppdr pgriaen oighe backrps 15 Boxibleirelative

t Qg rtheebl%wae}/ Si()rqio?lqhérgce)f, as the upper support member pivots about the
axis 296. In an alternative embodiment, the upper portion of the frame is
pivotally connected to a lower portion. In the embodiment of 2-4B, a lower
back support 303 is connected to and extends upwardly from a rear of the seat
frame and is secured to the back frame, 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 in a 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 Jower support member 172 about the horizontal axis
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need for the lever arm As shown in FIG 44, a
retainer clip 281 rotatably engages a circunferenti al

w@e@sweisbdr ned on the shaft 278, with the cli proyagiong052208

the internedi ate housing wi4th a snap fit so as to
prevent the shaft fromnoving laterally relative to
the ful crum assenbly. [00187] In operation, the user

r t : [ | - O l e
B RNy QRO Ring PRARR I SAHE Rapit Boidi R0
whidfiiRtrhént tnbchatiioingt epertated. dnivdagogeanbddidenibhehedippee
gear rotates the idler gear 270, which rotates the
beVpporyERMbEe AndMBUIPPSL g@d}é&lmppy suxtaenhelf the bask)ds poptable

D3I Sl B B DB e RS P8 B e
24 ckMHotD 10 BE bih LRSRAAdsh oéig%gcﬂfe%%ﬁ%oéﬂd

noves the entite fulcrumassenbly 2 in first or

S @ositidn O i othet embodigndnty] itheahpriet areadfer )s atljustatile batsvesd
to one of a infinite nunber of predeterm ned force
apbPyi hdegsespnd bhdegresy mora dptieblhketyeen abaut Sdegrass and

ed between fir and cond adj ust t.POSiiions so
S oS oo, B B S AR TR (R B R0 End
asrgﬁm}df)msq?)bgﬁgﬂs_fi rst and second force applying
positions. I't should be understood that the actuator

276019290 andheulppersuppdd membdrifclnddsed spimdinasibabBe6 hod a
an infinite nunber of adjustnent positions and force
apprckehdPSdispescd mad seapedt i 4/botjom pouiga)f the spipe member. In
actuator 278, 290 j.s rotat and the fulcrum as I

2 o8e RbPRdathED 1D @hftsile S iy TR R G ket
dirgla6d R e shing. GhE WAREt tah Y ME@RRE’%{%%’ with the spine, or
transl atabl y  noveabl e relative to the Tilt housing

wiak b stperateuheanbim ddedrhdket idchudeliapawanf fotweed ypaxanidirg
is provided with visual .indicia about the relative

bifkeseesd Fow b operingil¢iinipg thegpy pleaxinde. nEhesthingsy are02
si_mpl vi, by viewi.ng .t he positi of .t act uat.or .278, .

> aBrayonis it B9 s aeR RhesE Prabkes 172 A BB E A R s
aszjgal e or other indexing indicia (e.g., text "heavy",
“mediumt or "light" or colors (green for light to read
f §001983avy) ) A lssvephousidg dompohdre 36 usseagredaofasuppat ai d
the operator in ascertaini n%(t he predeterm ned setti ngis

¢X

ofplatfsms Hh7cen dspragk sepnesriacket A72.0Fbe hewsing eompaisss 84

RSP0 P 5, KA s 20 e
to the lower housing component, with the cover and lower housing defining a
passageway 322 for a rotatable actuator shaft 326, which travels in a slot 319
formed in the bracket 308. An acme shaft 324 is rotatably mounted in the
lower housing. Mating ends 328 of the actuator shaft 326 and acme shaft 326
are configured with D-shaped cross-sections, with a moveable collar 330
disposed over the ends to secure the actuator to the shaft. The collar 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 portion. 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
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shaft 278 travels. Alternatively, as disclosed in FIG
61, a cover can disposed beneath the shaft, with the

W p@sn4selisi ng of the ful crum assenbly ext endi PQI/US2008/052208

upwardly through a |ongitudinal opening fornmed in the
cover.[00189] It should be understood that the biasing
mechani sm can al so be used with other springs, such as

L gl ﬁé&e§:Pf%\k/aﬁ1W AO@S shePShA I iGIGRRIRA aﬁ%&aﬂlﬂgin B -
For exanple, amm actuator acting on an arm of a torsion
s powaghowBingagahpisient ingil fid eclometbed BPg4p8s h OlitlirAfesential
spring, can be noved relative to the housing to

presoe eI, or vuddreytnfiregd on theshatie The end ppriiandd 22eefi the ghaft

0t e Sl RBY Wohd R S ioDs by chiasto b brasy gestion,
1- , = , 45;
e bived G mAmAdfed ot ARl 2URRPL 24 BB cme shaft

b32e. Jhepome shafékidkeraf @rdugl dnpzhingdn t Naisald somponent
connected to the base tilt housing at the pivot axis

o@1anwiths hepd 828 ofi geoheftengiring 28 4n¢ wabltofithe/ 1oy hevsiag
to the | ower support r apout. a hori zon i vot.
L SotboBette it iAo ShDATAN G5 4 Br CRundisa oay 3328 Skipg an

agj usi [ ' I

A ERACPR St b B R ol ithdraf, | R ¥l of
bagtler B o4t BEHIge I Qlofdatyhalipoptién 8MRAPIRA WIS @bent
frame 302, is connected to the upper support nenber
2%ad pojtanehid of theopring exterdyi roarvafrdlysech ek itengages the top
conponent. _A |l ower portion 304 of the frame 302 is

f iSREAFS,O eI g QeXEroky fipen the URPEYPROY gamber.

IR BAEEFR) be POToARBERIPALLAPLELY RN EM Ly

UpREahb&wasort nmenber pivots about the axis 296. In an
alternative enbodi nent, the upper portion of the frane

i 4091954t al | YArceppee stedde menzber ddR is giopased wver the shaft 324 and
enbqdi nent of 2-4B, | ower, back support 3Q3_is
c&Fﬂ%%%sgosﬁ?t&réﬁakeé%gﬁagagfﬂma}aWﬂfl? Giraber a3, GnfignEsd as
seat ' r . f .0

pamiac e TRe iSad bl BRAEEE A GOSAETH TR Clpembey 38
t Ren by fhaiedia@gely Wikt S4pROfleniRADLAS 2 te part,
toggt her _va tlh tghe ybackrhef?ﬁggo a%g frane 30?2, &?glr? %g
edui isyconsidered padrofdhe wedgemembyef inogithet ppbedimentrb€he upper

! gng lok\irv]grc\!v(é g%v}nn’]er(r:lggrfs |3qg,r§§2| z?rg cggﬁglic’rg(li exﬁtlhno%posing wedge

surfaces 318, 334 that slide along each other and force the wedge members

apart, and in particular, forces the upper wedge member up relative to the
lower wedge member as the upper wedge member translates in a lateral
direction 52 relative to the lower wedge. It should be understood that in an
alternative embodiment, the upper wedge is fixed to the upper support
member, and the lower wedge member is translatably moveable in the lateral
direction. The upper wedge member 332 has an upper surface 340 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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[00191] The adj ustnent nechanism 298 i s operable
between a plurality of positions, including for

wex@spdseand without limtation a first and sePCRUS2008/052208

position, and is infinitelw3adjustable. The upper
support nenber 294 is pivotable relative to the | ower
support nenber 172 about the horizontal axis296

DShURBE, Ind B FREBAANHR SR 308, kid AlsiSH Bbibe 3RGinding

positions as the adjustnment mechani sm'is operat ed.

v arpweidlyendom chenterck Suppdre brgher Theppoing 342 wbmses (hengbpan
upper body support surface of the back) is pivotable
r SURPPI Eneper prvay digar thehask sepnesthbracketaprdoyer Siporthody

7 PPt B EEE R bV E o B LD 2 v RPRRG 2 s e
OUREAEIDOLLIR e ubR SHIRS! TRERRHL bl 4RI €

bet ween about 1 degree and 15 degre nore desirably
be00£%6] abouh opeeigh eths ustrdotabesdhg hetastor 326] gndah paaivujar
about 10 degrees between the forwardnost and )

r cegliRnallecRation 348 theseof, noofioppr ssend pyationad geetion, which
menber .j ngl a spine nber 306 and,a bracket 8
crapsdhe S B G -2 T CERBY sinpa ik iverealet T s
meRhRe ' ta; 3 e [

to pr ee{}%%?p&gﬁf?gg%%og t ﬁgzg?tg%?gt ;A%eﬁ%gg)i% \%ngtlggf %E@B'@nd
S@ona9 anhagptiecksier back Hgpber29eds Eaiiﬁgmaﬂ feypastivélytina
spine, or as a seﬁarate menber. The bracket includes a
pdPrwastl, nentah uprigheReséten, agomiaigseutsd upgighh popton Agd a

def i ni h [ I S. .The fl ' I
carBer el RESEO-Tiggieh b dP EontiuRod? i

of oi . .
S paR Rl ko Bpfvecn UG B App PS4 U THO S ERTRP I et
S Upee br halcdk 468 IvidensT&i@h&batki SuPpeR IPPIveR rédvardly to the
configured with a | ower wedge surface 318. A cover

melebised Bright posidien (fuwewsl, nhminad we reanyerh) nyite drepmnsdnt |
S35ty ost o PTL FEBIE UG A0 el e BT et 0S40
DA SRR TR By U BBl L PSR R
endiser3d8 wppert lhﬁk%ﬁﬂptﬁﬁ 294 sl dted 28 aavnishoabetoedrdiatk d@nber

are configured with D shaped cross-sections, wth a

ndva4dp laslesistd spttirgz OPreferably, the actuator 326, configured with the
grippable member 348, extends laterally outwardly adjacent a side portion of
the seat, or rearwardly thereof, and in particular adjacent or rearwardly of a
rear side portion of the seat, such that it is readily accessible to a user seated in
the chair. In this way, the initial upright setting of the backrest can be adjusted
to accommodate different users with different back and spinal
postures/curvatures. This adjustment of the initial angle of the backrest is
independent of any of the kinematic/dynamic movements of the backrest
relative to the seat, but rather is a static fit adjustment. As such, the forward,
nominal or rearward adjustment is then held throughout the tilt range of the

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

position to the full tilt position.
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wa@l2o0sm9486h 52 to rel ease or

di sposed over the ends to secure the actuator to the
shaft. The collar 330 can be translated in a | ateral

shafts. [00194] In an alterhati ve enbodi ment, shown in
FIG 45, the | ower housi ng conponent 916 includes a
resilient flexible tab nenber 918 having catch

Pqobi®n. Th eln%%lﬁi:dﬂg tHe BRSNS p?&fid&ﬁwﬁﬁ GQUh&ThahRnd &t
support bracket with one or nore tabs or hooks, for

exalvplseanwapiper posioaB3S#idf theTbackitalpive wb Eef tdativetoeslower
upwar dl X as the shaft 324 is inserted through an
owitiog 304 of the haskbetwes £ neytrabpRsiiiamnd aix ¢xtended pesition,

n ' tial. 920 .
o RSP ClS SIS BB SR EaF o nmmig
t hglagilatd tHeJoher ﬁ@r@oi’i’iﬁ thd@pdiRiénBHARE ﬁlt‘“p"o@ﬁ%h%? ¢hd Babk.
such as a hexagohal cross section, and 'engages a

makhengpper peioaedSHiio piviotabie cblimyveato soe loster padicnrwhdrethe
acme shaft 926. The acne shaft is_inserted through an
opEHR& gt the lpwer pertion aylinites or s3sirained, fopexamplervdica theog

AR PSR 245k hoblel 1, LSt by
doifachdd @9He fREEr DDA IR 1O BmARd ORE S Yin2BRcd O Eﬂ%gfef‘

a platformof the | ower housing conponent. A pair

t glostiGdl thay e gtiedihlyle en flaged emmredxaagiet @ositiah tevem when theodeat
the spring, while a bent end portion 934 of the spring
exttamgier pragketdy petresiiained, hak example, whge the ppsitiogpr weight of

syrface.of a flan 942 .extendi ng f.orwardly.fromt
e e e e G e SH R e RS
befiaise arIerRlof thys2Hgagi ng it with a catch nember
935. [00195] An upper wedge nenber 332 is di sposed
0(80198je shaid exgRainahabavecthedesr t#Htiag of thersestdokeltet 266 is
enga]géed with a drive nenber. 338, configured as an acne

pllEpiEed by thepasitipnaf dhgyal limites 18R or storrmember 1781glagive (e

33 an he med integral |y w u
w8t cERef i CFESaP e % Bhovn BLHGS B AR, prgeat
P tilted rdab®ardBH B8BTS ght PoSitibh €6 a SRl PBQtion, Mierein the
upper and | ower wedge nenbers 316, 332 are configured
witilhlnagpo 30 @r wedgeagemémod shS48p nB3dbetr 138 iis tHedep af dreg
each ot her and force the wedge nenbers apart, and in

patatild( prevents further rerding i dhe sgabi gt hiniyaetugs theeysgrGaparch

t gy 0B, LOUPL, WRRAS URIREL, 8818\ MBPSh oV RIS IRIRESn 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, the lower back support 172 pivots away from an
engagement with the seat bracket 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 springs) 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 chair, 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

| ock the ends of tPE&T/US2008/052208
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direction 52 relative to the | ower wedge. It should be
understood that in an alternative enbodi nent, the

waipwse9dgetige is fixed to the upper support menmPEer/USz0gl052208

t he | ower wedge nmenber is #Whansl atably noveable in the
| ateral direction. The upper wedge nenber 332 has an
upper surface 340 that bears against an interior

S q{)év@f:?or@ibnt HehP ﬁlgﬁ&estu ppOR r&BGV CRUAE Sedt BEack PP ﬁétween about

support nmenber 294 to rotate relative to the | ower
sdﬁpndﬂOﬁemﬂehmtiﬂyabmuKPaX|s 296 as the wedge nenbers
are forced apart. As shown in a_conpression

spPPEWI342 ila esseapedbel bk wééhreﬁ I%Vteéspofmusmewérangﬁno
t h ot%)nogi) t%llf?zpnoret ﬁ%nbreur %gpg) a etrln%g y rgF nefg) t(ﬁte
ba@&ufel{@m bé aRestek al varm@ p%@lrubﬁgb;aé%n%ﬁﬁaz ©h %aél@ﬁﬁgle

support nenber away from the support bracket,
| oviprstisergpofromniermand to aboskalits ecanyash@vdepemdcnt Gf tift 8an ge);

In essence the spring 342 bhiases the bracket 308
ag”&Flré} thopreiq pjBytment + Aeradsv. @ht@nq\%h@%d%m oénb range

g%@ﬁ%@& Lﬂ%lg %g}[@&h&ﬁ) ’hli]eebéjc?{ {)?&b“?&égc?sté Hﬁ r FaBbut 4° to

ar a gri

t eP effd, moRe dsfrabl§labet mecmoﬁmt&tumadto&i tmpﬂhb ®Ack is
whi ch causes the shaft 326 to rotate and t her eby noves

t hefigitdly admmbbrthmhanﬁhaMn@ ol baspengleedjestment end
33%2 p(l) F{g{t%&q}le@rgﬁ %g\é\gﬁh{] }(is':tlggg)rl egc}bgéq) (and 20" the4 t%lt 6rlanrgjge
 §RARGL a?fﬁlrﬁﬁnit? bor X‘Piﬁxgeﬁ?]'éﬁfﬁé l%l:l’lnéjg(gs Olt%htsr Ay Wghgﬂe

a nom na neu position

NevAtimd strudpirt ¢hi b @frbitb@[h 4 Bhmatel Waniber bhsuchPositiopaak
support 172. In particular, the gap between the back

s u}gﬁocd bpdx seps aftihe HtinitrofLikeveise she backamglaincludes an
ket 16 d t he back t
” B b R e e ipng et Wy e S o
d t d
n‘i’gﬁr%l'drHB %@1&1 £ %’maﬁ% de LbG C%ggl{mﬁ' blﬁé gﬁ?z{& IH% iGpdy

aC|ng sur seat an

s uhfoagk a&éﬁumﬁmtsheng:ra@ﬂ@dmiom fiodh thetrzbtral to/ésitetnhed pesigens,
surfaces 318, 334 slide past each other, the upper
baericalgshowhet seal ipiressragnedrby] the bipp Olféllttlhélt¢rom1er back

i DR Sl N R TR i e B B

SRR LSt A S i

palptvlaﬁdly atongi cedtlin@of thedavkr Al paildf adms 356 extend laterally
outwardly and upwardly from the spine. A plurality of teeth or tabs 357
extend from the arms for engagement with a carrier member or other covering.
The spine is preferably made of aluminum, steel, fiberglass, composites,
plastic, or some other rigid but resilient material. The spine can be made of
various materials, such as Capron 8233G — 33% Glass Filled Nylon 6.
[00201] The ends 358 of the arms are pivotally secured to upper corners
364 of the frame member 302 about a horizontal 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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rear side portion of the seat, such that it is readily
accessible to a user seated in the chair. In this way,

wo b@sionisss al upright setting of the backrest CBOT/D82008/052208

adj usted to acconmpdate di #berent users with different
back and spinal postures/curvatures. This adjustnent
of the initial angle of the backrest is independent of

oRmdMiGer'd68TahL FrAf¥ Weﬁarﬁ@fé%p§(§e\9fortt) ];*i’ﬁé“cﬁﬁl‘ﬁéél

re ative to the seat, but rat is a static

adhdsiersith e firscdross member bidiigllongindinally sppacee fironas top
adj ustnment is then held throughout the tilt range of

 eoomamer 68 oftiect Aohe B34 s 4&148 the
th t t ti
| et fon e onde et LishitoRdhes o farse phEstalate
grga’ug B el Inaﬁﬂ;@}rys%rwmgtcoﬁhéc AfbAERET TRBRLI ON

to pivot or l'ex relative to a | ower

pQEﬁBo@ﬂn@rﬁ%@S‘ho&xﬁﬁnﬂHC}S b2tane 67, apaieuf flanges @stchid eearamactly
an extended position, as shown in FIGS. 3D, 15 and 54.
THeprabhd dross membeie36fppEe Benges Sormed ggansrallydy or M/ﬁlape in

oSBT SRt PSRl A B P
r %'n%ﬂé@tﬂ&th@?gz'n?%& aRQ FahR B! rlkéxbg ttplz md}gagfr?%&?can

| ower porti on ed or restral ne or exanp

witelitebey Bécredaidl e B4 MRMibeR 366 b€ ofRAtompaeht 62 tHef frame
bracket 166, which is fixedly attached to the | ower

pS0Ri Sacaekand birdionossenembers 33037 2rase fndhes longherduaplgr
DTN SVatT e e e dushorpTaNiger A3 aRBioT BoRop 304 or
r ‘%f'&srs%éh‘?tgeal &zﬂ[ch%f&ﬂ?&lgeg@ﬁgdi fﬁe%&?t' é‘ afkx féﬁln‘éht of

t he use ances such that does pi vot

I @aEMBigl .Y TRE kgl ahd s&@nllicasdsigerhbets BGG 3700fnd R third and
springs. [00198] As expl ai ned above, the rear tilti ng

ofbotthm @em mpmbertseX7 21864 ars elaclmmrmstcw wittea pegialiydacaséd
the tilt jt .St mb 78 rel at t

t ﬁgme%qtffr TRER n%?ﬁmi Sﬂgpﬁr&?@%nge @?&éﬂ%ﬁr&i {hgréa%{a%%?mm?lhers
Fhi- r&g{x&egc’tec¥ Bfn %e;%‘ir dfﬁet%}dlléresﬁﬁtaée%acro‘{‘{ﬂ dby mfeFrl%'E}s%Bo

u rlg%t position reclin ere n

t lsgiceﬂlsfﬂdm{ys ¥ théfcehfé@hl&fmﬁé BREK frahe! he st op member
in the top of the slot 170, prevents further

r $603024 of th eumeat of vahiffid stsuqtums:,thdeverx rgatable abant an

arch thei or stretch re rvvardl SO a

oﬂntﬁ{rggﬁat@ﬁgﬁ UHB’effre [58\’? pé rame or are 1ntegrsl ﬁ)rme
shown in FIGS. 96 as part of the frame without side frame members or
portions of cross members extending to the side frame members. For
example, a first series of longitudinal levers 382 extends (vertically) from the
first cross member in the thoracic region, with the first cross member 366
providing some torsional resistance as the levers rotate in opposite first and
second directions about an axis 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
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of the back and upper back support 294 rearwardly
relative to the |l ower portion of the back franme 302

war@shiseseat bracket 166. As the user biases POBPUSIP#052208

portion 354, the | ower bacK7support 172 pivots away
froman engagenent with the seat bracket 166 agai nst
the force of the springs 202, which act of the |ower
b@&%io%ﬁf’i%@{sfanlg 2s @&h%”f%@tﬂ%@ FehiESof f%v@f%qol%%s 'Ffi‘?aﬁi}', a
way, a single biasing assenbly (the pair of [ea

s pourdgsoridsiodsesrd 388 aaidsdadraipciromwatingndof ¢ueh of siee third
the chair, and biases only the upper portion of the
baetiessf lgwsrs vfith the siynaéisionalnglagingskinp Peeh erxbA9 ok ¢agh of
the extensi.on use of the.chajr, with the seat bei :

s U lRrBaREg phEver it ComTiaurat asaodsy vty iyt pgation
I EoMﬁ%tH@H? BQ’EQ&%&F&H? anifi@ vHRAEpad? OA QA1 GT (REpads are
pi vot relative Lo thel over portion, ‘or the uppgr
Sppdcted @l fatmwaini@ant pel sarturb) shoket in FI€t 8&en about 2

and 10, and deerabI£ about 6. [OQlQQLWIn essence, the
bd0R203ds t hiRederriagao E1Gf 34 aj first sasies Of krvges 399 axéandsn:

tilt - f -ight th i.nt diate .
+ Shpray e P genvral FoRngBnemib i Sl 1 PGt P Beine
p@(?fitgsek B Vinfle olﬁé %f Al %ﬁflé ﬁrs(t%é:ri&la&fhe@é?gl g sec%Pd series of

adj tment - r or war to nomnal to rearwar

(iiendepsgsinntcatd té bdchrendgdeactaoflthe Jjrst secieaof levers, while a
ag%ustnent - neutral v. extended (independent of tilt
r

ghseried obdeieradY i sadjred pniyrio)the grds Afdbkoyersesond beries
ek PRRBPls BB sRa i vRMRESUES 18
' @Btﬁ‘%h@ Wiﬂag:l HS38Y Partehs g;mpm% i&he tilt range and
bac adj and |

ngl e ust ment, s not limted to the three

PPE02049ns | iFshRE, b Girsteadts offlevere 400Rkendé Rgerkily frofmPag&ir
i ncludes an infinite nunber of intermediate recline

pof ralaovedy rigid dronsgh)2t exéensieng longitedinaldy upwarsiynfrpm the
arrested in a Li .Led.nunber of %uch Bositions as
dEPHABE B PHE j%ﬁé%s WO 4rnites leg being pager handgyjnagr leg of
t Q&clf e‘i‘{g&' LribGf HOSS. %”se'cgfu‘l M dgli'é”%% 404 ig%@éﬂr@&‘lo
positions etween the torwardnost an r ear war dnost

peadH NGt eath BAtHeYfirst §igic D€ levedy) wiilée thiy@ sty cqéers 406
regi on through a continuous range of positions from

t isesequredranly toothexndhobdie pusiriseeml, sepas of everar The wiren
e R S Rl 02 Sh chidl] T e
aRg( B IR M ever.
[00205] Of course, it should be understood that various configurations
of levers, with varying numbers of series, can be used to support the back of
the user. The preferred embodiment shown in FIG. 34 provides various
advantages.
[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
omitted. 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
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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previously, the upper support nenber 294 includes a
spi ne 306 extending upwardly along a centerline of the

whawk/094&6pai r of arns 356 extend | aterally outer/ub3008/052208

and upwardly fromthe spindg8 A plurality of teeth or
tabs 357 extend fromthe arnms for engagenent with a
carrier nenber or other covering. The spine is

i _ . .
DS HALY 9T PLATIAYD A kN fr
mak &hpRr witl A @aiiferedan Mdeconaste itGhovidbeaingersedodthad the
such as Capron 8233G - 33% d ass Filled Nylon 6.

[ Gb2fo 904 Theddiedupkd tofany leé therthrceamembpgry ¢ipand 90% eotiers §00
to er. corners 3 of the frame nmenber 302 ahout a

G TS8R et stora 9P s otpbleTElaRae Sohe aferp ditale I
.Ofad%fﬁir hOo#R sRhAhA Be sOk& Pl ﬁﬁﬂﬁfé lih ﬁn%f BleiRles embers,

i ncl'udihg for exanple and W Phout i tatl on a nﬁlon

Mak € Maft ah b2 inlekaily felrasd enent 6f tattkfce @hemb¥is. URPATY
thoracic region 362 of the spine is fixedly secured to
a eventstherlowss framadbsiruckes 950 andéhe anites strignrecsiMngt elloved to

PO TR gﬁ%@%&%u&%ﬁﬂﬁ@ sl s it e
30738 AR 5E PRRRUR] e A8 A PRoss SRerfE 32 SRR btlfeen

oraci c region I'S Ccon red

Wiahd lit&la%'du%arﬂly frbangesardfexididlingér] satioh of tHeQutheard
cross nenber 366 with a connector nmenber 365. In one
edyedi Mhtas shews hoRHGS PFUED7.62 pam@169r scaewas snapffitted to

TREARY Do BIA RSB FoumGimbgr IRAGL fecrBss
SEIh A, bobhe B s nlime S AR RS YEhROL A 501
3@ erdskF\ths Simd 9% ¢dnHecn€ighRdl With GRCcrdS WémB&t928, which

secured to the cross nenber 366 or ot her conponent of
t epivotatly sgored Sedwrmndand theleva aamo 982 mbrbes embIdimedy 2

are furt ongi t udi nal | verticall. spaced bet ween
t AROYR .I%F?@f%%ﬁm%fncg%s Sl m%%ﬁ% BN Jezgmgpnbers
C Y .

0285 IR D SRR i bR Salig o
CkR4B 902 Ab&lt ShSplot 8319 906N T ht ReverI0dwass dRpbiearsver s
menbers 372, 374 are each connected with a centrally

| end¢retructmedoros amearthood 3TEnbed7 §he uppewheracic paation of the
menbers 370, 372 are, connect ed

BB gt 5 Sl 1fOLgS et A paCt o sTERY 5 380
conforming to the position of the body of the user as the user tilts rearwardly
in the chatir.

[00207] Each of the cross members, connecting members and levers
366, 370, 372, 378, 380, 376, 382, 384, 386, 388, 394, 396, 398, 400, 402,
404, 406, 982 are preferably configured with a U-shaped cross section. The
central portion of the second cross member 370 is further configured with a
plurality of ribs 408 that increase the torsional stiffness 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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spaced sideways fromthe centerline of the back framne.
[ 00202] A nunber of whiffle structures, or |evers

WO eaoaadsh® about an internediate ful crum are POUPEm™AS/052208

to the frane, or are integrally forned as shown in
FIGS. 96 as part of the frame wi thout side frame
menbers or portions of cross nmenbers extending to the

Sintlnthdr 8. TRTREESne fifle, B6AIRIEL co%nééti@t méﬁbéxemoils

| ongi tudi nal 1evers 382" extends (verti fromthe

f iptetidey ©sistuakbhinge alongtthe tw enmherebégnhem 1t w dolapledao the

first cross nenber 366 providi 9 sone torsional )

r émsgm@leera}&tané thegiess mestbgr 374. nwa@mbleés 402 aye rejadvely

seco i yections.about an.axi s h first

b E iR Pl BkE OF et B hdPackhd” As

| §E<§{ AHed, tflfl 9§@r%§&l?1d§ 'E}Q:llolga,cﬁ%r}oﬂ{tmghﬁe fip e? oftfdn 54 &fthe
| ever's, first series of ers provi di ng

t bask, mmalplvcgﬁigahaba& appoheddadie uppet b(&mseccmﬂ ts bendor

of levers rotates in opposite first and second

dW@@tﬂh@HétheAhtrﬂﬁFQfSé@m@g ot th@aﬁﬂéﬂ%ﬂ@%@?@h@éﬂ&lnmwduﬂ

t eral rome h end of second es of vers
3 el %aée/ Wl%l Qr rotafe inJgspanse [ g e égovgfnqnz\gé user an provide
PLRAHcBY E&ﬁéﬂr%? khd 8213 HARE CARhEREP r@hited Hﬁpér:]ioh‘ijon 354,

series of vers rotates. Finally, a fourth series of
| etwelosveB PBriint 30 $orl extaarpdd hylefero A6 ades avdflef oe@edie, of
the third series of levers with the sanme torsional

r hreaebyoproniding Bxarsuppert Sguhefoverdrckend pecralgagion of the
series, of |ever.s | onfl

d
Bt nidhe SHE Lifne, e BMoE et B9 o7 Eftes Brtrfihatly to
| el yikAHA b&aden thPloWedkidsY niRintdcP87934$ t}ﬁrlﬁalpgpé‘z'%§§ﬁl%ﬁlber

to forma unitary pad structure, shown in
[ B680BEreRefpesvitding iherinkfateFhippart id tietlusbar @gicf of thy asa’s
394 extends laterally fromthe central connecting

Affers 380, with an outer |eg being Ionger than an

SE@E%% S, [ Bef %?1%395?‘5@3%%%0@3@&%?@8 S RUEASS of

eﬁﬁg%r%fl tf&‘?nefd With agﬁﬁﬂaﬁﬁr 4d8'%92 %orr‘é@ﬁdnt&ﬁ% tb rt‘l'xéf ﬁ‘umber of

series of levers 398 is se ured only to ends
t hede 39 fosiaed adihsendesf ik & ey atractda®s. Al hies of erots are
second series and the third series of |evers are each

cé@ﬁne@meéwew the 1adivihial poty taalleweeagh gadfo Hereindapendently

SORR c5Rabtin sk Bl S bl R b0

extendhiBe pARMHNMUHIRR! IVonduabHidheht, @0H BRI is separated along
each side thereof from another pad by a pair of elongated slots or 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 longitudinally 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 forms 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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bott om cross nmenber 304, with an outer |eg being
| onger than an inner leg of each of the first series

wokoBeYSsS. A second series of |evers 404 i s sSPCTYURZNOS/Q52208

each end of each of the fis8t series of |evers, while
athird series of levers 406 is secured only to the
ends of the outer second series of |evers. The inner

serl e h
oL et B eprhd8ai o PO BPURpalRHFLarRLE, R
[ @206 owdrlying tiesecoid slosundnider BT0lehs pabstridi@t transitions
various configurations of |evers, with varying nunbers

offreya sixepads @awndmgdg@ﬁaltyoacmmbﬁl bagksest hareighbpadsrestending

BTG R hA sty A GO SEGaBEIoHaH Pad e ths fross
O bt IO LAY it 14 BEbTBy. B B 88iion

d 97, portions of the cross ne and si e frame

nemé:ze adowes oater thiedlslitl 430tibintade shodirremd thetuppeptapsaldpO
are fornmed as a separate antler structure, which is

pueetmnémgyslt; ouspliddntodworsditsshiZa avithohe shirchmaddlp kit 434 not

| bushi
o saterdit BlEG 19wl el efikhire; Mgl ocRng HaER gan be
anbiféd Stdadh EHH EFof Q)@an%lg Sis Shol i BISS 16820 Faid 65, alternative

captured 1 n acap nenber 912, which 1s coupled to the

| padrstriictans D66hevn.uht BIG, 68 Srshapaspipe 66 cbngecp adjacet
screws. O course, it should be understood that the
stpafls: 904 coul d be coupled to any of the three nenbers

902, | 00
SRR 51 iR Poas Rl o Sapbbad B TS Wiich saRe Y. K Best
a@ﬂb\tvh%‘ IG h@6 Shabbe lTrgg'}Bnﬁ?etagﬁ by &gﬁé&dlﬂé%eéncgagﬁgaﬂl Bnd a

anyo hree me or the shart can

i rabﬁgg;ajnkimgf wdEE390ast theevef. Inhénet diilsrlinen®) eiespadl strudiire is
event, the lever franme structure 950 and the antl er
s fprmeed pea 900 shelemald pneess: withithepad formed \andtayivesanolded

902 ut th t 906. The.ends 9
¢ Rebe Ran” Bt Fielterity coB o rmatt 5 Hpgeshol old
”?)?@c‘%"ss Blorht SR dItheRRL Mﬁcgﬂd%g fHANEER BeYmQe rggaqu ¥f a
om upwar dl'y extending en ortion of the outboar
| ewershoO&2threzsshoh pratesn FIGS 96 and 97. A pin 916 or

screw is snap fitted to secure the ends 914 of the
al®®211d t he For exampleniset thygz shajiprereshand refsupaiotG. y1,

P%gapggntgrgatteplgl 595 %Sm&?lg:? ((abrut nA{ lt)o rd%%} I()I\llt%l e bga( ssl(rfé) g@the
molded levers and through an opening 393 in the node 390. The pad structure
1s then molded and bonded to the resilient material 39S. 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 compliant material and to a
front side of the pad 392. The end 383 of the post is deformed, for example by
way of heat stake, so 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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the ends of the arnms 926 can be configured with the
cross nenber 928, which is pivotally secured to the

weras/ 09863 he | ever arns 982. I n one enbodi nent PCHOS2MNS/052208

in FIG 89, the spine incldtles slots 920, which

receive lug nmenbers 922 extending forwardly fromthe

antler structure and pivotally engagi ng the shaft 904
he piyvot axis 6 'I.'h C r..930 dis ed

ol o h R B GG 1 P ALY ronl B LRl

Theatdtp ethe PAQsAGEGrdIR PrbABe @ titheg domsdthanht @aﬂu@ ?8@tibs® or

allowed to rotate about the pivot axis, thereby

c pivfotingiafighd pad teéatpegd tipost 381 dvhide boay nodle.t heparsarlashe

the user tilts rearwardly in the chair. [00207] Each
othrpngh epening A5 ethe paddh pstadiy nrevded S"I‘fﬁ'rﬁjffF%Q@P@lcal

Sg‘gCh %égthe??éémnédglarg %n tilggrong géie gg Zﬁe ca’n a%é retaive to

caf paur R oHdtIB3thS PSR edagdiR ASfoPREd t&tbcume Eﬁ&‘td e
portion of the second cross nmenber 370 is furt

c pasti ureedssis tforneedainuhe pad yo ricerve bise d€iBrimdrbheadramddans a
the torsional stiffness of the cross nenber 370,
ﬂh&“ﬁpewore resistant to tw sting about a laterally

oIS D2k ReFrabPRLGRIG, FEa Pr e RS o
3p8d 392l trhe ban;aﬁrbe&*énﬁ@dtt&fn SESpIRIA, rtegheﬁttlﬂht%r@t The

tw st about the third cross menber, which has Iess

t postieateaids girobgne ssckendn3 tfdstenesiemahe:ilewensmwﬂie witBitBe

At the sane tine, the central connecting nenber 378
abegkephaxingadapered o fiastoronisal shapag cepRemBeaNEing rotation

oREPFRln BEUE st b3y R8BS padkel nBa bR REa Y the pa 371

r ghifibé ¥&loYmEd GbflexdhigiE meﬁﬁhgtté's&’sd?g te pl stlukcdted Yo the
rigid | onwer region of the backrest. As such, when t

usmmeed2ends t heir back by rotating the upper porti on

354 of the back, and g(gvoh ng the back support 294,
t HO218ber p&equﬁﬁgtt‘éﬁ 1% threprd %}FUCI“H?:H Broatflﬁdtwm@

! St Chatte BRIRE b ilerbf SoRElTE SelFe sfiboR BhiahE d63 gna
t igonmY S]!fi@(;{‘ﬁ% 365 W@ a‘%%ﬁére@'@)q fﬁfsﬂ)%tﬂﬁcaq shajeaMmiRdever or node

support he user's back the user rotates upper
p892 isgpro8iiéd withea poste361 pmdtal corcu&ﬁé;;enﬁairoremaukak gupgdort rim
| evers 406, does not flex or rotate, thereby providing

f B Trhavippartepared of rundedshoudderihatriidssrslagiverte gheopxtemor

t gurface 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 to the back. In an alternative
embodiment, shown in FIGS. 55A and 55B, a cover having a primary web
member 447 is secured to an elastic web component 449, for example by

stitching with the seam directed inwardly away from the body-facing surface.



10

15

20

25

30

user. At the sane tinme, the |unbar regi on bends or
rotates proportionally to the di stance between the

WO oM8/09485Dss nenber 374 and the upper cross nePUEUSBE$052208

t hereby providing internedisate support to the | unbar
region of the user's back. [00208] Referring to FIGS.
35 and 35A, the pad structure 416 is integrally forned

1B LY 488 PN SCARIONIST B o f i e
sq)@,ﬁphmgeﬁbf&ﬁé friameOhethef sn BiechdcRIorask fat Wween t he
i ndi vi dual pads to al [ ow each pad to flex

i He@&Sd dent IRefeniring to hidGEoP t-O4pwhdicrthe niféle strodre dixsl not

G i SR T s
e@gb aﬁ ‘iiee\/err ?1% 0656 cifi%e bin Qg‘&i é)%rtlgn 992 es%ué%rénd)st

eIonga ed’s s or ai'rs o

P@ﬂ sre@tife i@fstdpped ﬁoﬁvh lﬂfcﬁn 2 rendbdidder b ﬂleﬁﬁidrst@lf:ture An
ongated slits are disposed between the three slits

i attachoherd strip 99feisrsedaed tsthetfabde or outencdver 930, which wraps
R i A B S
{ PadRuRAhle. fhd ABARLATHE fidr sbllyeBI e rin FhPe By

ree slits.

I abadiak) smemhg Nshiapgosethsr ﬁlébl@diﬁlcal@zis@éiﬁrst e comMbinagbys Of
the junction between pads and forns part of the outer

s theareofi hedindodithe kaesonfiodenid® incladesan openimther cHannel
Rl A s e et
U RGnRAdb é)g 91%13 tﬁérﬁe s Q)férg@i)??é}% Hgve%m% ngg’r%d[he

structure, e secC

ceensr @ﬁﬂ‘@%har&?e@ Atfegeqaas! v%ld 1017 B %o&nltlaﬂ@d bih EHESothér¥Me of
six pads extending laterally across the backrest to

ei@ﬂhapadsfr@mtbmmmm Aalaamerbdryoradﬂ%ef $ledm¢5kf0emtd

et 7 bGP OB EhaOa: v FGRET DV o1 B aPddppgpered
bﬁée%ﬁ’\b(gtlgntlli'lﬁ gfx é’lr’{ﬂl'efg?a gthlu \gg:ﬂ)f{ﬁ%ﬁe r{é}yenﬂlg of

eXicefaBiio gtrip) 996, afid & giairtofleﬂléi’géd/%rﬁﬂdrtp%n‘ﬂé’i% 11\mtmatta?@
third mddle slit 434 not exfendi ng into the | ower pad

stliisposedria anAget, |submantcbéb/my@ndnealwmmg&thc apellueg formed
h h
f Or%qgl . egc g‘an: Q}%gﬂmg%(nacl es a %tt%)mol\{\gd ﬂlG 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 catch portion. In this way, the fabric
strip 996 and fabric are secured to the whiffle structure, 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 annular 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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pad structures are shown. In FIG 68, S-shape strips
661 connect adjacent pads. [00210] A rear side of each

w@awsiosssps ovi ded with a socket 438. As best shpOIUS2008/052208

FIG 46, a rubber grommet 440 is di sposed between each
pad and a correspondi ng node 390 of the |lever. In one
enbodi nent, the pad structure is fornmed by a two-shot

oGO 1 e S g o

f bpeniag 990155 et padithcpir® e&s Be clongael oF sib@th AEBAS one
the pad and frame can be nade by way of a two-shot or

t Hifeeli@hGte. prastiedly as[shown in FEGH. ¥k anthP soitp aow relative

t hree-shot process, and r rring.to FIG 7 ..
caionditvei B paT ssBebr bR afithEstigira Sinidmadgitios.

t . Si f . r

oporr A UEERE 5 OV R AERAHE LR BRE b HoP BEEnAD e cdec
mof dedverd]l pahdatuie aldig thesides and topathereos|so39%e ptdvide

operation, the pad 392 flexes relative to the node 390
byomaypdéitionplgigidyy 1o thetedgaperticn of thepad strudrartee Fori exgmple
Fl 72, t wo-.shot proce i ncl.udes fqrm ng a socket

ohere i EbriSipr singRT A e SY8 RofeRehroueh
3 j i |

¢ Rl TRfhaille bR e b flond G s R nid | ERPRRT <t Kb
Fpédls of3he Ginattiverrotvaoordbagitytindbsisetiveen thdeduf padsiofghan

el ongat ed post 381 that extends through the conpliant
neres ealumpg sush shat thelowsy gecralfaremehepend igp@vidpdeviging

t.he is defornmed, for exanple by way of

38% .9f post

hé qllg{l%l&gf % as to secure the pad to the resilient
2197 . WAIGRuSH BR SREE | L dedBi hth

gﬁ;opeﬁi ng 1 n tlhlg]llpa .[oozi@?“%gég‘???%g (%egarllzlll)égiigw%

i refereack of prafeirreg eanbeBinknwnthbsosiilledin theattewilladecogige that

pad structure is provided with a geonetry that permts

r elanges maybegpads infgrafand Watagauitheyt sepyreing droan grestpindigand

of .the.lever node.,ln patrt.icular, the through i Ng

sereRor et 45 BufCHis it drntifoRing ERA

f eketipri6 R BE $@dar@dicdy ilIDatati RS atiRe tHanQirhBink 3h8 That isthe

front side so the pad can rotate relative to the post.

Anaprende@8Rimns, intledipgsil] equiadaits tiebedady whithtane seended to he

pad.to the post. Arecess is formed in the pad to

r defdne e sepeaditbe HENHERd and form a
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flush surface. [00215] Referring to FIG 75, a post
371 extends rearwardly fromthe pad 392. The post can

post extends through a sockeét 373 fornmed in the |ever
node 392, with the socket having a tapered or
frusto-coni cal shaped geonetry permtting rotation or
pi i e post relative to the socket. An end
pyf?%tégglgl t‘%g post 371 can be deforned, for exanple
by heating, to secure the pad structure to the frane
302. [00216] Referring to FIG 76, the pad structure
i 4. pr oA skadingistricreseppprsingodul e havi ng an exteri or
spheri cal%aéshﬁd support surface 363 and a through
openi nd eé"tapered or frusto-conical shape.
The le

2 ci iy RS PCRAR HAREREL G tild BaBRSmpitnCie

t dparteaizontal pivodedisshoul der that slides relative to
the exterior surface 363 of the nodule. The exterior
sur f ac@ sgendakirk pivetalygeanedted Hesaihfisudmkinopscand

he
PEoERon R §0 PPacki ¥t Pl B VoG, witin S8 et
thﬁk%ﬁléﬁ‘@& h oﬁfo%r@(té% {n@%ﬁéltuﬁﬁﬁpﬁﬁécﬁgnt o FIGS. 1

, an outer cover 44 uch as a fabric |ayer,
i s di spabed lmkqjivdthlld;y bathecsidde ssidrseace] lifk atreethprddorizontal
structure. carrier menber 444 is secured to the
p@w% ﬁéwépa%e@gféomfsawce@%woams |ns saf W@dwai Hirgction,

d dt
L R din B BT 1Ak 1S RYBEI0 S RhetPE «f FETBafriRe AT
b‘f@l!fﬁh h&lﬂﬂl[ﬁlﬂl%t%§§ é{ﬁc&f'ﬁ@fﬂ B first %M\t\'ﬁxﬂ narﬁ \%l‘eﬁ%d

and 55B, a cover having a primary we
s dland Bok tomarises| sdriion wetendorgpa et loddi®ydifiad rdnexaaml and
by stitching with the seam directed i nwardl from

t he bo@;ﬁcmamvw %&pﬂ%é@ghﬁ@mngm%ewp tm turn

r I
eﬁéneffﬁffq%%i R al8n bF Sl SRR L ERLBUER
[ @Rgdin®R dg@dsxf tcﬁlq;lé@tocslaﬁﬁlon%ﬁu%all%ﬁfeﬁdh@%)o‘fﬁkbrf M §éud
structure does not have any side frame nenbers,
f dird bnk,swharsinesad acmteatkt smlpphmmgadg@nnu spaged r@@@mihyd
f 950. | t | a t 992 of
t ?Ig)ﬁﬁléa]?nfgg tsupportlrrl]g FrJeagrlorll ?nusalcli longltus %?dggcrtlolnon ©
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.

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 link 1s in said upright position.

resilient nmateri aPCT/URI08/052208
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pad structure is stepped down fromthe renai nder of
the pad structure. An attachnent strip 996 is secured

wWao eoogloesbnbri c or outer cover 930, whi ch w apsPEr/us2vds/052208

the strip and includes an édge portion di sposed
between the strip and pad structure. The fabric can be
further secured to the strip, for exanple by bondi ng,

ski t chivhg, - B C ' Mo
carbi ndne sea Bl O LE el AR fimp AThE A Bh e Ghaying o
| Ml &tgdREtiem n@xﬁl@mdwlpémgjwmh 18RE6RS B RiDFear 3¥on of said
portion of the opening 994 includes a ranped portion
1061 ahdisaddhiadl bink. a si de thereof, with the ranp
progressively traversing toward the center of the
channel . A recess or void 1004 is positioned on the
ofher s L

a1 oniauding s ticEtP T el hiah T Baa s By, o
Oﬁoﬁlbﬁsésf‘tfmﬁﬁier périfons hed Alrthk0 08m@fisipi a badk lsupigst Member
tapered head portion 1114 mating with a tapered nouth

1 coupledtavesdd ppperrpasiiem pdy pybtallyeconaeetpd tassaid pasgaempprgnt
a gaiggﬁg ﬁnLar d .annul.ar portions 1112 that are
d PR Ay th Rotigp %d@y?tgﬁ%stantially cylindrica

portion of the opening fornmed in the | ever node. The
pin further includes a bottom head 1116 portion, or
cat ch, Thbisehirgngagease ofielagatdchhdétsaid fdung dne\fefth pivohaxes
a snap-fit engagenent. During installation, the bottom
haeegcoincidenpl des al ong the ranp 1002 with the shaft of
the fastener bending as the head is biased into the
recess 1004 formed opposite thereof until the head
1316 shihdesariasdrdchife 68tk AMulhet &Sinp&ars hRRP member
snappi ng back 7 nt o engagenent wth the ca%ch ortion.

| potitiosedrmylimit iee piabtable siovepe®9d saicthfrddinkdn aaid first
secured to the whiffle structure, while providing an
adbe¢Ean. cal |y pl easing and flexible edge. The pad
structure 990 includes an opening 994 shaped to
recei ved an end or post portion of the node. The node
i ncl udgpe @E‘atﬁ%{ﬂﬂhﬁfuré Rl WilePinhayd f8p et Rngages
portion 1122 di sposed around the end or post portion,
Whaid hthied §ak) €3 limibibe tpovotabsle neave nent 6bsed dfird livek masid first
structure. Wen installed, the pin 1008 sandw ches the
pdHe&9Nict ure 990and cover 930 between the fabric
strip 996 and whiffle structure 950. The openi ng 994
in the pad structure can be elongated or slotted in at
| gast gme séiétfr%csfth@fhré Of Blaim\BWhdrem said &6p BRPNBer i)
FIGS. 94 and 95, so to allowrelative

adjustably moveable to limit said pivotable movement of said third link in said

first direction at a plurality of reclined positions.

9. The seating structure of claim 6 wherein said back support member is
pivotable relative to said third link about said fifth horizontal pivot axis
between a neutral position and an extended position when the pivotable

movement of said third link is limited.

10.  The seating structure of claim 9 wherein one of said back support

member and said third link comprises a track and the other of said back
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notion between the pad structure 990 and whiffle
structure 950. In addition, as shown in FIG 95, the

W@ LiBHIMBER4 defining the pads do not extend toPCTESHAge52208

of the overall pad structusé along the sides and top
thereof, so as to provide sone additional rigidity to
the edge portion of the pad structure, for exanple

ef.: t fhe

2Rt RrkPLAC b iRt En ol MRttt
ofmdviee ipedld slatkias sHi@ bhekt M@fpﬁn&heﬂm@sﬁwm@ gelagid & saidthird
pads of the first two rows, or |ongitudinally between

t hakfbslweepasaid rutiahand exierdedqsisitians, such that t he
Iomer sacral area thereof is provided with additiona
rigidity. [00219] Although the present invention has
bgen d I :
o e Sk lep BF PRERERePLERFR at leas one spring
t badsimpaiescksappdie niemteeriand kaidthiad dinkl €tomh kaidiredlet
departing fromthe spirit and scope of the invention.
APOsitien (0 paid UBright RAsHEM- t hat the foregoi ng detail ed
description be regarded as illustrative rather than
limting and that it is the appended clains, including
alib eqyi [ [ fd
(e Soame et ACRERT clalh oy R in FAERRR, eyl
seatk suppsttrraenhbeére conpri si ng: a base conponent; a
first Iink menber pivotally connected to said base
conmponent at a first horizontal pivot axis a second

li,gk piyatall ect dto flrst at

sd3on e Pt SRRRRE b iabR o1 ko i O Betsgg 2 teaf
PkN@hg.axis, wherein said second |ink conprises a

porti on extend| ng in a longitudinal direction; a third
link pivotally connected to said second link at a
th| rd horizontal pivot axis spaced from sal d secon

p. 1ot dREseatmestiugure RhFlaimil yaperainesaid sesand m%mqqlmks are
o BBt P T, SRRSF LB 2R s s

fﬂﬁfﬂﬁﬂbﬁaﬁs aSh vRtuaPbivdxhgis. and wherein said third

link conprises a portion extending in said
| ongi t udi nal direction; and

15.  The seating structure of claim 14 wherein said living hinge comprises a

leaf spring joining said first and second links.

16. A seating structure comprising:
a base component;
a back support member comprising:
a lower support member pivotally connected to said base
component about a first horizontal pivot axis;
an upper support member pivotally connected to said lower
support member about a second horizontal pivot axis spaced from said first
pivot axis;
at least one backrest component coupled to said upper support

member; and
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a seat having a front, thigh supporting region coupled
to said longitudinally extending portion of said

w@e@sngishs nk and a rear buttock supporting regPOIUS2008/052208

coupled to said longitudindfly extending portion of
said third Iink, wherein said rear buttock supporting
region is spaced rearwardly fromsaid thigh supporting
region in s

third Iink ?g%gl‘fég?%tﬁ’géc?ﬁhlémf RpledfbrnbAPEAY Towid dppor
t enegabett and caiddippensuppoauhesBed whtdial sgith\wdjusaxert mechanism
bet ween an upright position and a reclined position,
whepRrdrabla betyyssarat &aask fé@éareﬁ sesand ppeHeNT. eicsein shidHipar

seat forns. an. angl e, of er an 180 d
” ftbnart BeTRis TEp b PapBiSE L bt By FPaitE g abomania
S LG nldorZohtal ixib %eﬂ\%eﬁ%'t ijeaﬁleﬁ:rlst RefsRead "srhtgibrt PositldIR as
seating structure aim 1l wherein said angle
behidediussaent mgmhanisalisfopeeblobervatd saidat leasigiathfianand
said front region of said seat is approximtely 180
dé@‘i@éé’%’@ﬁssal d third link is in said upright
position.3. The seating structure of claim1 further
conprising a backrest having a |ower portion
nqn- pi Y@kakih échHféhf‘rg of Elafth 1'63\9§éreﬁrk%1@ﬁpp%§'s%ﬂ&@ﬁlember
region of said seat and said third |ink
s eéapivogibkt relative ne safl loved suppostimeraber teaw ek nbabokit esleast 1
further conprlses an upper portion, and further .
AP sieargesn betaern [P dmeshRRsitiTuil e WardaIast Dpyiden.
portl on and pivotally connected to said base conmponent
about a fifth horizontal pivot axis. 5. The seating
stiguct ume sedrify sultte WhelghN 6SAhdeinqdid jadttheht kbhanism
pi vot axes are coincidental. 6. The seatlng structure
ofompaisera firftwddge covplepto said gowerssupportendyaberpodiat seooret]
to limt the pi vot abl e novenent of dthlrdllnkln
sayedes crerledifq wad PBRET SUPPath EegRber fﬁ‘gf? étsr aed speengdiwedges

¢ ‘hgt ﬂg%o%t‘henm %ng{ ﬂgﬁt gﬁ%e\?:ro&ﬂe ﬁ?e?%?%géfg%?q %aha Fifkt and
I |sé%nkiﬂm§%b@uffhée%treéipf&‘§ﬂy Aibvedble THRALISERS 4t cBhidruf Fid§t@nd

of clai wherein said stop nmenber is
second directions such that said first and second wedges move toward and

away from each other respectively so as to thereby pivot said upper support

member relative to said lower support member about said second pivot axis.

19.  The seating structure of claim 18 further comprising a screw threadably
engaging at least one of said first and second wedge members so as to
reciprocally move said at least one of said first and second wedge members in

said first and second directions.

20.  The seating structure of claim 16 wherein said adjustment mechanism
comprises an actuator positioned to be accessible to an operator seated in the

seating structure.
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adj ustably noveable to |limt said pivotable novenent
of said third link in said first direction at a

w@bwsabissy of reclined positions. 9. The seatiPQI/US2008/052208

structure of claim6 whereiS® said back support nenber
Is pivotable relative to said third |ink about said
fifth horizontal pivot axis between a neutral position

and_ an TextsensiadsRRelrk b RSN WAGR 4t AbhRoMRVERRRLd

of said third1ink is limted. 10. The seating

stadjacentraereaf ofcd sant@uplrbroghase anmpohergai d back support
menber and said third link conprises a track and the
ot her of said backsupport menber and said third link

e T R N R

track as sal nenber p
sahid dpperf ﬁlﬂfii;ﬂkn&ﬁbma;vﬁéh@ rERMVE 3 sAltovpet s%'ﬁg&‘i' member.

posi tions. . The seating Structure of claim
further conprising at | east one spring biasing said
bagk supgor,t menber and said third |ink fromsaid

r éol i netSHHEE SITBHUICCUBPRS NG i ght position. 12. The

seati n%b%‘sé%'&%ﬁ%rﬁenﬁf claim 11 wherein said spring

engages sai K'Support menber. 13. The seating

struct ud9kuspacit MetbeVPRICBIIY GRIpIEISBIshidthaSe BBmbSfsht A

| eaf spring. 14. The seating structure of claim1l

wher ei 1 spring biasingrrdidabetiyt huppdrtimerkberdowanpi amuight position;

connected with a living hinge, wherein sajd Iivi )
hi nge @dPIcHiadIustpg mem eaa%%{lg s34 spyag.said W%Fafr‘ﬁgﬁt%t

2B iR AEREL AR B AEORE e
f ipbsitioand second |inks. 16. A seating structure

conprising: a base conponent; a back support nenber
conpr i ghagtuawr covpled s pgid fercaedivering meothgr hyd compesingd

to sai.d base conppnent about a first horjzontal pivot .

aSreDatle PO tha Tl RTHY miaeake Telrlint 1 14 b rommoentgsaid

Sgt@ph¥Bbrtion translatably moveable between at least first and second
adjustment positions, wherein said force adjusting member is moved between
said first and second force applying positions as said grippable portion is

translated between said first and second adjustment positions.

24.  The seating structure of claim 23 wherein said grippable portion is
further rotatable as said grippable portion is translated between said first and

second adjustment positions.

25.  The seating structure of claim 23 wherein said spring comprises a leaf
spring extending in a longitudinal direction, and wherein said first and second

adjustment positions are spaced apart in said longitudinal direction.

26.  The seating structure of claim 25 wherein said force adjusting member

comprises a fulcrum supporting said leaf spring.



10

15

20

25

30

support nenber about a second horizontal pivot axis
spaced fromsaid first pivot axis; at |east one

wha@koesss conponent coupl ed to said upper suppPC€T/US2008/052208

menber; andan adj ustnent nmé2hani sm coupl ed bet ween
said | ower support nenber and said upper support
menber, wherein said adjustnent nmechanismis operable
bebweerat , PN i
ol el b O 2 AT P RpIHRigh
s ansVeld dnarfosugpicaft direstiverbeatvoett sd figst aad eerbndadjmant @l
axi s between at |east first and second support
p®eFHIPBHS as sai d adj ust ment mechani smis operable
between said at |east said first and second positions.
17. The seating structure of claim16 wherein said
upger URRALhE sFRERR! cdpidiy@t abl e rel ative to said

| ower support nenber between about at |east 1 and 15
degr eea Hast weraporent;or war dnost position and a

rearwar dnost position. 18. The seating structure of

cl ai m 2PN SHRPOTt BigmberBivVeRllyeoupleddn sAddiese epppPREaty

first c . said lo S rt a
second Theag e dFRubE bRl roRl ey UBR Ry AR
S@ngﬁw&m@ﬁd second wedges having conplinentary,
mating first and second wedge surfaces, said first and
second adedgen suenilzar esoveablymuppait¢d/byreaié dbseecargpateny and
to each other in first and secopnd directions such that
sghepang 831d ghlsagi s iepf iBHBS S AHbIRCTRBIREBDEHRONGRYE 1 dm
CRG. S RELCloRRERE | Mo FRaPkid BerRER EPKaRIAQLardAcflond
Upper  support nerrer PEral T VE T 0 eard 1 ower Suppor
mﬁﬂ'@ﬁj‘m@bgﬁbnéai d second pivot axis. 19. The seating
structure of claim18 further conprising a screw

t hr eadablaytuetogaguplgd & sdié fglcrusmendfommpiising iargsippablg portion

R e TP D0 R ol eSSt e o
S%gvefehraﬂea?pﬁﬁstsgrﬁpﬁ 0%5@%&&% 0380 sTkl%e?e‘?ﬁ‘%iﬁ%lcrum is
structure of claim1l erer n san adrjlustment

meedvadibsiw¢earald S8 samseeohd fllofunPpsditiby B dalidetspable
accessible to an operator seated in the seatin

smengheniempyed fwvese said Agstsandseeandeadyiistaent paspoons.
wherein said actuator is disposed
29.  The seating structure of claim 28 wherein said grippable portion is

rotatable about an axis extending in a lateral direction substantially

perpendicular to said longitudinal axis.

30.  The seating structure of claim 29 further comprising a longitudinally
extending screw non-rotatably fixed to said base component, wherein said
fulcrum further comprises a driven gear threadably engaging said screw, and

wherein said actuator comprises a drive gear meshing with said driven gear.

31. A seating structure comprising:

a base component having a support surface;
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adj acent a rear of a seat coupled to base conponent.
22. The seating structure of claim 16 further

W@ eospiop4sbhig a spring biasing said upper supporPCHER1PE$/052208

rearwardly relative to sai @0l ower support nenber. 23.

A seating structure conprising: a base conponent; a
body support nenber pivotally coupled to said base
conmponefulcrémSREhB& rﬁb@e‘h’b[égmscﬁi#)@s@@ﬁbét PRI Faﬂmal
toward an upright position; orce adjusting ne
engeegiions, said dulspm kgmpsising af firscwllad fatstablyguppoted by Sald
transl at abl y noveabl e between at |east fijrst and

s BRI Feiacs ol spidyhasg corpReRens ARd 2 secoadiraerorontasitipesaid

t Cﬁr§tal‘|0§ftlf %h%?filﬂ%lﬁsﬁrspl% lg}i ﬁ{ata%néjm xﬁ{lp (rlndc' %ec n§ rottatdonal

é porti on trans nmovea
S Qilfécﬁ@r%eas%@mmmn mémbék 9 rn'l(Néﬂtih €aiBqTrkt /A second
transl atably noveabl e between at |east first and
sdomgltjldard;l detoems rpspectvansandwiegreinrsaghiedofidralter is rotatable
ust.i nmenber js npved between said first and
{3 id fghand sg&a}fiﬁ 1058k dirgcsieas a%saé%?l&cw BlsaMce is moved

agﬁ tsiuﬁr%eé dt Jnﬁrfﬁjsﬂtoﬁgltg(ﬁ Bﬁﬁ%oﬁ@hfre&%g clive g gecond

Justne posi tions Str ure of
cl ai m 23 ]sabediRl 1BafSspridg 80 |18/ P §dcond irSlidrur t her
rotatable as said grippable portion is translated
betvveen said first and second adjustnent positions.

eatlng structure. of clajm 23 wherei aid
éﬁr ng ﬁﬁ?ﬁ%ﬁéwwrs&? @w-%&u@h?reqﬂﬂlwn%ago y support
"}H&hﬁ &%hb 35 4t 19 ox?é”féaf’“éi]ﬁ{g' n said first and
secon jUSt p05| Ions a paced apart in said
| ongi t udi nal dlrectlon 26. The seating structure of

claim 25 wherein said force adjusting nenber conprises
a 3Bul criissaippostruiciyye Qépkmméelfwl@qmnrsgldzfnlcmmeccmmseﬂg

> Soltg0B dEring Gl SRet A4 o and ot or ERRLarnEipaid first
Firpfdr gl &s&%ﬁs’m@% faceaﬁbh%nghgd opéh b&t&ﬁ%u@gld

structur conprisin ase conp
second roller is exposed to sa1d at least one leaf spring through said open top,

wherein at least a portion of said second roller protrudes through said open

top.

34. A seating structure comprising:

a leaf spring; and

a body support structure biased by said leaf spring;

wherein one of said leaf spring and said body support structure has a
cam with a concave cam surface, and the other of said leaf spring and said
body support structure has a cam follower with a convex cam surface, wherein

said cam follower engages said cam.

35.  The seating structure of claim 34 wherein said body support structure is

pivotally connected to a base component.
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W@ appov4sesrenber toward an upright position;

a body support nenber pivotally coupled to said base
conponent; at |east one | eaf spring biasing said body

menber noveably supported 6y sai d base conponent and
engagi ng said at |east one |eaf spring, said ful crum
menber noveable in a fore-aft direction along a

| @Bg' t g @@Atu%xétﬁlcﬁﬁé VEERIABS5vARStin! s'af(isﬁod@lrqu)g&Q Qrfcture
ful crum positions; an actuator coupled to“salid fulcrum
ardmasgsrd sippgrtangnbgrfabh ®agdorti on noveabl e therewi th
in said fore-aft direction, said grippable portion
m)veabl e betvveen at | east fi rst and second adj ust ment
salg fuI I S. NV etmeen

iti

PRt MG setl iR e bl b TS TR ShP R afifutie s
n@g{@@gd tSa BRMCShPLtaaeen sali d first and second
adj ust ment positions. 29. The seating structure of
claim 28 wherein said grlppable portion is rotatable
about an axis extending nalateral direction

sdBst adibr spatipeeusBre PEclaER 3¢ ovheasig spishigm | dilmsecaszn said
ge%gpr?ngig&f éa&qoch%rfglg(sx%r 1|s 9 sg%% en@ &id Egﬁ); gﬁ{port structure.

ngit udi nal ng screw
non-rotatably fixed to sald base conponent, wherein
said fulcrumfurther conprises a driven gear
t BPeaddbk yeatimgegiuegrs af dase Bdwheaeid sakieoreiof sgi cam and said
actugﬁor conprises a drive gear. neshing with s

dFfdallgwerare dispogedsine figgy Ssqerqfé@@rléafcm%& ) rt%sr
b%ﬁ@gﬁ%vea@}um%&ﬂ&& ggglﬂg h seg ﬁ&@gﬁsaﬁ%leﬁf YWWhing

I'n Oppos con

| oppdsitd@hidNirstliifne Gl he@in, safPfulbribhl BEMBECIS MR diidRE11§ spaced
first roller rotatably supported by said support

s frofrasaed ohe shiald bamend sardanaenfollamir alamgednugthoif Isaid leaf
contacting said first roller, wherein said first
réP%& is rotatable in first and second rotationa
directions as said ful crumnenber is noved in said
first and second | ongitudinal directions respectively,

and. whaheiséatiig strus®e® bflclairh B8 wheseih Ghial falir@mi ddngises a
first and second rotational directions as said ful crum

mentyed siageangdging seish sgcemtide obsatd dgaf springngi t udi nal
di rections respectively; and

41. A seating structure comprising:

a support structure;

a carriage moveably supported by said support structure, wherein said
carriage is moveable relative to said support structure in opposite first and
second longitudinal directions; and

a flexible body support member having a first portion coupled to said
support structure, a second portion coupled to said carrier, and a third curved
portion positioned between said first and second portions, wherein said third
portion is moveable toward and away from said support structure as said
carriage is moved relative to said support structure in said first and second

directions respectively.

a Pai/us2008/052208
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at | east one |l eaf spring supported by said second
roller. 32. The seating structure of claim3 1 further

w@oimpd4sbhig a body support menber bi ased by saPdI/as2008/052208

| east one | eaf spring. 33. 6The seating structure of
claim3 1 wherein said ful crumconprises a housing
defining a cavity open at a top and bottomt hereof,

rei ki fd I - j [
LB} SRR kOl SURGERLI AR RURROKLnly
I ehdvebleselrKpe seshid ougRirdstaictureast one | eaf spring
t hrough said open top, wherein at |east a portion of
said second roller protrudes through said open top.

3 i i sing: a.leaf spring:
> Hoay e L oF SRRt Bid tiafRl Rty
WashsIed 19884 Qfhippt Snl@@k witd hiN8astbBle SRIOMBPRBYr. Support

structure has a camwith a concave cam surface, and
the other of said |leaf spring and said body support

structure has a camfollower wth a convex cam
sdff acdhevifiing firuchirg of slaimdil whaseinsaiblbrsly syapert sxgmber

35, Th L t t f claim 34 wh [ d .
o BPPEepb Pt BT RRR IPEmBry NI e b PRA fugrure i
bas@ple i 8 R&Und Hody Shgpcieatchiber, ShidUedstiil REosd BbAY sipport
wherein said body Support structure conprises a

s nppobdrs defmdoeg af pastan lpacdia se3t7 wheten sadtfirstpostioniof saie first
of claim 35 wherejn sajid body suppart structure is

c APy PRt memRekisLouPledde s2id segpndihody SERpQrhgrember.
structure of claim34 wherein said camis disposed on
said |l eaf spring and said camfollower is disposed on

sakd bauhy seMBROStFuchirt U EIA 413Brthd SR RINH cSich Wi

of claim 34 wherein said one of said cam and said cam

f disposel ovaer en dugwesddcaoot said bodyt suppolie nofmisatiadd lcewdring said
spr.ing, and further conprising a ful crum nenber
eﬁg&ggwoa%é@émd&sagp MER¥T-| eaf spring opposite
said first side, wherein said ful crumnmenber is

| ongitudinally spaced fromsaid one of said cam and

sabd camefeddmptrucalredgcRihasgiferah sai@ dbveemdember

comprises a first fold anchored to said support structure.

47.  The seating structure of claim 46 wherein said cover member
comprises a second fold connected to said first fold along a folded edge
engaged by a driving member, wherein said driving member is formed by one
or both of said body support member and said carriage, wherein said folded
edge is moveable in said first and second directions as said carriage is moved

in said first and second direction respectively.

48.  The seating structure of claim 47 wherein said first fold comprises at

least one tether.
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spring. 40. The seating structure of claim 39 wherein
said ful crumconprises a curved surface engagi ng said

waewsighsss de of said | eaf spring. 41. A seati npCT/US2008/052208

structure conprising: a support structure; a carriage
noveabl y supported by said support structure, wherein
said carriage is noveable relative to said support
syuct iR LRIMPRARYE of blafth 44Nha &AM ﬁ@%gg&& Aimber
directions; and a flexi ble body support nb havi ng
a hhs a plurplvytofdongiondiadly dxeensiingislsty piefiningst plucdity of a
second portion coupled to said carrier, and a third

c lenaddpwllyicfenging $9iBhed bet ween said first and
second portions, wherein said third portion is
noveabl e toward and away from said support structure

agpsal Q"h‘é%éitirﬁggsﬁladcﬁ]r%‘f @Fﬁiﬁﬂb%}ﬁéfgmta@ 1684 SheSHRART Plurality

structure in said first and second directions

r of plott hasel diffént ingthshat ianlpasitone otheref ebid @laaltydofislots.
wherein said carriage is translatably noveabl e
relative to said support structure. 43. The seating

struct . cl aj [ ei id C ' [ .
S b8Pyl SRR LR RS 06 e a

| eagfin edidfRed BRI sfid plUraRtySETatlifi) whefei M feling
claimi4 wherein said body support nenber conprises a
f iedge cdropigses gleralityneideps fandedvatarelly asrabdsasdifpading edge,
structure is coypled to.a second body support nber, .
< aith 3tlpast Semgob g RETRIHY L SIEDD SPRESHRIBES0 dBd gﬁgw with

saih # Bl sleppepe i gt
S e PnP e A8k MRERLC, °7s coupi ed to said”

second body support nenber. 45. The seating structure
of claim4 1 further conprising a cover nenber
diSgposddsaativg samctoret @mpsiigice of sai d body support

nmenber and covering said third portion of said bady .
suppor £ SREASEIPIISHE 2 %W%C{%WIH@ 24 A feqr ROSIQH: VEIeLF I SAY

R A S e
Spbsicibh) wh&tinCladd fBad portidalishiofatidalBopiebtabReRItive to said
forward portion as said seat is tilted between said upright and said reclined tilt
positions; and
a back coupled to said seat and tiltable between at least an upright tilt
position and a reclined tilt position, said back comprising a lower portion and
an upper portion, wherein said upper portion is pivotable relative to said lower
portion between a neutral position and an extended position, wherein said

upper portion is pivotable relative to said lower portion independent of said tilt

position of said back.

53.  The seating structure of claim 52 further comprising a tilt limiter
adapted to limit said tilt position of said lower portion of said back, wherein
said upper portion is pivotable relative to said lower portion between said
neutral position and said extended position when said tilt position of said

lower portion is limited by said tilt limiter.
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conprises a second fold connected to said first fold
al ong a fol ded edge engaged by a driving nenber,

wob@sed4s6sai d driving nmenber is formed by one PCT/DS1008/052208

of said body support nenbem4and said carriage, wherein
said folded edge is noveable in said first and second
directions as said carriage is noved in said first and
second direction respectively. 48. The seating

structure of claim47 wherein said first fold

cOodpri sde saatirigaﬁslctlma of thiillnéﬁ wiBereihhe lsasnb 'pngion of said back
structure of cl ai erein said body sup

rré?rB‘élPStH‘é]é’ gupledrie Ian@ 91V@|tahl%r?é¢tt\@dpﬁm syate mf@rﬁan Ag angle

sl ni l i f I |t endin

S tb%{\ﬁee% f%ﬁ r?rf:ilijc gof ts%figc ua?lg%o %lgasm%%% V\#Illon of r§91d

atbabl@ &Sddj @ﬂeﬂ)l@f)et%eﬂ aPlelzlgtad fifsy uptigift! pokRionamda second upright
fer ent] | ength than at | east one other of said

pﬁmmﬁ%nty of slots. 51. The seating structure of claim
49 wherein said carriage conprises a |l eading edge
di sposed adj acent said plurality of strips, wherein

saizd | 0 f steps

r ored T HeBRd IR RAE Syl Bt thtan T PR

| east RGHEdRIg aSl@dsQ cBnpbadit! ¥ fitst ik PREMBA P RSRIGN Ediidcled to
and aligned wth at |east sone of said plurality of

stsaudpizase B@mp@negeat & ﬁgst diorivental @veioanss;iasiepgnd bnls pivotally

aascie i B ok o recaii bOBvialanvon Bisnsg from said
erétgh%ttdx!lst BRRGA 480 0 AR, LikhiOS LA n o

I'n said rear portion 1s aut prvota

r gbtitudénal dirs@ich; hahivalidk dtal cifnesel to sadtkedond link at a
tilted between said upri ght said reclined tilt

pdlsird hemznntalmivet amacspa@@@o@csaxdﬁegan@ ps@aamamj said
Rl Bl S kb BB B0
P@hld DmAinfl} 4RRK h%]%hrﬁﬂ vl &Lis k@ac%&'ﬁ%n&‘ Bhé 'hrst rPwot

porti on plvotab ere atIV to sal I ower port

bekiseaml whaeit sad tpablitk compiigks arpoetideactending $i ta@n
wherei n sai d upper Eortlon IS pivotable relative to
s dongifudingt dpi@f#ttqno And Aded darimgta spntsHiigh supportpsiegiosn

coupal 8’ to sa1<lf longitudinally extending portion of said second link and a rear
buttock 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 region in said longitudinal direction;
and

pivoting said third link in a first direction relative to said second link
about said third pivot axis between an upright position and a reclined position,
and thereby forming an angle 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.
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53. The seating structure of claim52 further
conprising atilt limter adapted to limt said tilt

w@oaBod4sns of said | ower portion of said back, MMEUS2008/052208

sai d upper portion is pivotadble relative to said | owner
portion between said neutral position and said

ext ended position when said tilt position of said

| aer Akih&Rod Sf Lialth tss FuRberSPhdeinl dald fnlvmlﬁgegaléﬁdeH&
seating structure of claim52 wherein at | east
p@biripoiseOpivetngla bavedr postiaw pfis badkrystcoupleé tb htdeasm @ne of said
pivotable relative to said seat, wherein an angle
bétdeegiop ofiyaif seatrgpdsaidthiddings sai d seat and said at

| east said portion of said back is adjustable between
at least a first upright position and a second upri ght
PGTi ti qhe MAhodoMBEIRYS5 Firthsd d@)%@sﬁ%al%lk/%%‘* H}?;Sér' rp%rtlon
conpri sing: providing a base comnmponen rs

meisad backrestatlayive omsmd besk compaiedt fdase acﬁfﬂﬂmtmhtaehpn@t
first horizontal pivot axis; a second |ink pivotally
ctiected to said first link at a second hori zont al

pi vot axis spaced fromsaid first pivot axis, wherein
sai d second link conprises a portion extending in a

| 389i t tgheRAdthed bEEiRB7 veheréin'sdid follth BhY BFd!divot axes are
connected to said second |link at a third horizontal
piconrcideniat. spaced from said second pivot axis in said

| ongi tudi nal direction, wherein said third link is
pivotally connected to said base conponent at a fourth

hagi zo I ' ir i vot
5947 ThA b AR SRR CHADBR L3be BltPlc
exierdiendof &id alifll g audfinadirdétigct i on; and a seat

having a front, thigh supporting region coupled to
said longitudinally extendi ng portion of said second

l'i_nk tr t

<80 | ORGTREThal FgTERD SUVHG Bl P HEGH: BHPERLpYTen
li tg

| Pl IES B 30l LSl IR RURRRCL NI BORES,
said longitudinal direction; and pivoting said third
link inafirst direction relative to said second |ink

abbut Jaeanathc of i 00 ersemassingayivems sl upper back
o e g st ird Fok B3k e LB BB R b pareen

a neutral position and an extended position when the plvotable movement of

said third link is limited.

62. A method of adjusting the position of a back on a seating structure
comprising:

providing a base component;

providing a back support member comprising:
a lower support member pivotally connected to said base component about a
first horizontal pivot axis; an upper support member pivotally connected to
said lower support member about a second horizontal pivot axis spaced from
said first pivot axis; and at least one backrest component coupled to said upper

support member;
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surface of said rear region of said seat and an upper
surface of said front region when said third link is

WO poos@ap436F ecl i ned position.56. The net hod of cPEi/IsH58/052208

further wherein said pivotiehg said third Iink
conprises pivoting a |lower portion of a backrest
coupled to at |east one of said rear region of said
seat apchcigbdaldth dﬂ diHort MémbINRIARERG Gaillio WAl
furt he?5 com%ri Si nIf Iblk\;th&Iﬂng rgn upper porzfulao% o@@?‘g
bagdailes taboed said ha@rizontd akid fhas e fosngaiphe positionto asddohtlh
hori zontal pivot axis. 58. The nethod of claim57
wprshtpasiian; fedirt h and fifth pivot axes are
coincidental .. 59.. The method of .claim58 further
conpr | SPRYAIR i SRl hren Sa EortAaE et b iarymember
t ek Gt hh P Kxdefhat 8bided ééffﬁikd%?rrael%kf.on- 60. The nethod of
claimb9 wherein saia’limting the pivotabl e novenent
of said third Iink conprises engaging said third Iink
with a stop nenber. 6 1. The nethod of claim&60
f @3t hed he apgihod pheaim 03 whesein spid iy $94LRPNSH SRR
rel ati ve said.-third |ink about said.fift.h.
n sl i Rl oy AR ke Etplrsasolitine frghyredee
a@p\?‘lb@ RAeMd _Rﬁﬁér_tshﬁﬁoﬂvﬁ%_ Hel 8103k \Yc8bh EwBBNERIPledb said
said third link is' Timted. 62. "A nethod of adjusting
t hppgosppodmenfibea. back on a seating structure
conprising: providing a base conponent; providing a
back support nenber conprising: a |ower support nenber
pizyot alyl Q [ [o40) nent. a t
P oot oSN Tl ing Bt AP A RCRA BN b Sgpcture
picyﬁbﬁgilng; connected to said | ower support nenber about
a second horizontal pivot axis spaced fromsaid first
pi vot arividingndeating gasture gonipaisingestase compommit; a body
coupl ed to said upper support nenber;pivoting said .
uBPROTSMBEOF PiveRfcoppled €6 said pasesabansak 2 sprippbasing
r [ | ' X | . | ght

oo BoddRort AEMERAIERR i np SRR oyl Sliudihy

member engaging said spring; an actuator coupled to said force adjusting

member and comprising a grippable portion translatably moveable relative to
said base component; and

gripping said grippable member and translating said grippable member
relative to said base component between at least first and second adjustment
positions; and

moving said force adjusting member between first and second force
applying positions as said grippable member is translated between said first

and second adjustment positions.

65.  The method of claim 64 wherein said translating said grippable
member relative to said base component comprises moving said grippable

member in a fore-aft direction relative to said base component.
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mai nt ai ni ng said second upright position of said upper
support nenber free of any external forces applied by

W@ 20080948653. The net hod of claim 62 wherei n saPdI/US2008/052208

pi voting said upper support®7nenber relative to said

| ower support nenber conprises sliding a first wedge
coupled to said | ower support nenber along a second
wegdge q(Pl'él%éiﬂod 8f Siai 68 W%Eelﬁ 4RiaQ Plng%BRghsesﬁﬁ}eaPSpnng
nmet hod of determning a force app ylng tting of

saatl isaid fetcewdjustiag ooengbver somris¢y ofuladung a seating
structure conprising a base conponent; a body support
menber pivotally coupled to said base conponent; a

ing bi asi ld bo e rd an
% i ght %0%%5%‘ Jugtlfl%%e gﬁé’ﬁ%i? gg%ﬁ%%“@ eng ugrleng
S@bfhpsiRinighd; an actuator coupl ed to said force
adj usting nenber and conprising a grippable portion
transl| arabingrhesabbmpordnhavieg acuppord sindae; e Gulpoment ;

and gripping said grippable nmenper and translating .
s &PEPgsIng S eroferirtataply) suppoited by said é“%’bs%gﬁ‘fﬁQ%éﬂ

DSLNE IRl At o L1do5h (B1 BEGRASL S YPLTBAL: aga o spring

poSi orce
beh dfty sald @r@gn@ﬁgpﬁd force applying positions as
said grippable nmenber is translated between said first

and se @Imvuingsqldl $ulomm rq}aisiet tosasl ba8s compenant ithoppasite first

cl ai m 64 wher.ein id translating said grippable
méht sgcong)l ‘é‘iglﬁ}’éh‘%ai%&rﬁ?tép‘ﬁase conmponent conpri ses

1oL 183880 BRIy Py AR S
CIf@licFand epktRE & Mosed B RT fiRY af® Ao sngduliRRf dEedtions

and said force adjusting nenber conprises a fulcrum
6Tespactiveihaddof adj usting the biasing force on a

ComponEHBTRA I aFcomaasT: o ik acnd Sopu el directions
CQUBY) FhR8LA plekfiRf 1 BbUEL iof QAIRBhY aFHRRRTS Attt ai

suppor t sur ace o
directions respectively.

68. A method of biasing a seating structure comprising:

providing a leaf spring and a body support structure, wherein one of
said leaf spring and said body support structure has a cam with a concave cam
surface, and the other of said leaf spring and said body support structure has a
cam follower with a convex cam surface;

biasing said body support structure with said leaf spring; and

engaging said cam with said cam follower.

69. A method of adjusting the depth of a seat comprising:
providing a support structure; a carriage moveably supported by said
support structure; and a flexible body support member having a first portion

fixedly coupled relative to said support structure, a second portion coupled to
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base conponent and a second roller contacting said
first roller; and a spring supported by said second

WO eioB®p486:0vi Ng said fulcrumrel ative to sai d PEBEES2008/052208

conmponent in opposite firsw8and second | ongitudi nal
directions; rotating said first roller in first and
second rotational directions as said fulcrum nenber is

MRYRCC A ferS @hdla tHifBéurdddlp é&i%ﬁfat% s1tidned byme@ﬁlsal@ilffr@@iddons
respectively, and rotating said second roller in said

f isestndgpudtisessond rot ati onal directions as said ful crum
menber is noved in said second and first |ongitudinal

di r ect BMENg é%lﬁ gatriage relatigglo seichEARRoH HrChIra oRposite first
seghlsg% ?tlo 6%1%%@&1&# ngy Pr oviding a |l eaf spring
0

structure, wherein one of said |eaf
spring rﬁé\fing §th tlﬁ@djiéoﬁkbﬂ RN sl ChiGlage @O\kﬂﬁﬁ add Ca@’é}r\ﬂdrﬂ said

a concave camsurface, and the other of said | ea

spoppyt simtteiiad sbxddymsagaps movst relative ® daaksuppoestructure in
follower wth a convex camsurface; biasing said body
sup rtst%r{drqgg%f}élr%tmsg%pgcqv&gy spring; and engagi ng
said camwi th said camfollower. 69. A nethod of

adj usting the depth of a seat conpri si ng providing a

SUPPOT tThethéthbd bEclain 68 fhHIRG L OMPLR 1RROA ESbr BYember
sai d support structure; and a flexib e body support

mehdpesecendr ag oata‘rlsmsfacqurSLaICbbpdy supgibst manipdredd covening/eid
tglgsq?l d support, structure, a_.seco ortjon coupled
t

d
aore'&fqu Said body sUPPoHT MEmgy BaeTE $21 Vs &EMBShed
b%i’%ﬁ?ﬁessf‘hfst S8 Fixe AR fe‘af}‘élaﬁ’i%% ?r UC?@%‘H ARt 9nd a

carrrage re Ive 1O Sal suppor

oppasidteld ¢onsitcidth sad Ging fbngordd felasd édlgreeéhtgbgmsby and
moving said third portion with said carriage toward

ardajlvmgalylembglmvemmin §@u|dpbmngmembteu rsformed by dnear bothgpé
d lative.to s support structure in said

¢ RpdBod st meriier add Fd SARBEE Vel y 70, The

met hod n’igvncr‘% &l Si8ed Midd @l saf AR hitd S82oRd QitbAidAd a8 said

cover
carriage is moved in said first and second direction respectively.

71. A method of using a seating structure comprising:

providing a seat comprising a forward portion and a rear portion, and
a back coupled to said seat, said back comprising a lower portion and an upper
portion;

tilting said seat between at least an upright tilt position and a reclined
tilt position, and automatically pivoting said rear portion relative to said
forward portion as said seat is tilted between said upright and said reclined tilt
positions;

tilting said back between at least an upright tilt position and a reclined
tilt position simultaneously with said seat; and

pivoting said upper portion relative to said lower portion between a
neutral position and an extended position independent of said tilt position of

said back.
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di sposed over an outer surface of said body support
menber and covering said third portion of said body

WG appov4sesrenber; wherein said cover nmenber conpCT/EER0&052208

first fold fixedly coupledépel ative to said support
structure and a second fold connected to said first
fold along a fol ded edge engaged by a driving nenber,
wherein said driving nenber is fornmed by one or both
of said body support nenber and said carriage; and
NoAZ. ng Bl idethold dédlagddd furthsadaanprisisg limitthgsed pdsition of
directions as said_carriage is nmoved in said first and

seashiewer pationgf spidshaskt vheneip sapd pivatipg sHE #PBEr RASTIAY a

seat i.ng, structure co i.Si ng:._.Aravi di ng..a_seat .

ORI e R e OBl bleB safl wit R smia snignage
bassitionRhffist OpSatifg SAatuppedpdHiba edatR el sard 188/cR portion
| ower portion and an upper portion; tilting said Seat
betvhemeraidatilt pesision af saigdowért pdriibn iplomited by s@ddil@limiter.
reclined tilt position, and automatically pivoting
said rear portion relative to said forward portion as
sald s ' Iy | . sal | gh Sai ¢ -
>0, e hpbl b BB 3% St O PSR Tt i,

| eRgdstdly bhipléio dnid givoableteRAvaislsaid 5&€ ) dndedrthéd t
position sinultaneously with said seat; and pivoting

s aiothpurispey adpastinigem angleatdtween bodyafadingowefacgsaftshidrseat and
bet ween a neytral pasitjon and an extended position,

i riahal depshiaid porianeplispid bask Detwesh ahfeaskd firs deRehtposio

n%hﬁ%dse%ncflll@ﬁgﬂégpgitiw.” her conprising limting a tilt

position O ower portion of said back, wherein
said pivoting said upper portion relative to said

| ower portion between said neutral position and said
exite nd el spigtsiruptucoopmpyeBgpi vot i ng sai d upper

portion relative.to said éomer portion when said tilt
posi t i Grie8t CUBPLIRGAEP WY PPidion;anda repn RAJURY each hpving gn
i 7 o claai m 72, '
polPpbEbody;stppdif TR Whein Sa P 1€ AT BefBh o GRSt ar?

piupeilchblile positiah iaMe atreclarddilsg@itiond Mhefdii b41@rear portion is
conprising adjusting an angle between body facing
s @fomatisaly pevitable eelativit@ said forward portion as said seat 1s tilted

between said upright and said reclined tilt positions, wherein said upper body
support surface of said rear portion forms an angle of greater than 180 degrees
relative to said upper body support surface of said front portion when said seat

1s in said reclined position.

75. A furniture component comprising:

an actuated member;

an actuator pivotable about any axis lying within a plane from a neutral
position to an actuated position;

a spring biasing said actuator toward said neutral position;

a cable connecting said actuator and said actuated member, wherein
said cable is moved from a first position to a second position as said actuator

is pivoted from said neutral position to said actuated position.
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said at |east said portion of said back between at
| east a first upright position and a second upri ght

w@omsi4srs 74. A seating structure conpri Sing: PET/S82N8/052208

conprising a forward porti gh and a rear portion each
havi ng an upper body support surface, wherein said

seat is tillable between at | east an upright tilt
position and a reclined tilt position, wherein said

rear portion is automatically pivotable relative to

saltd f dFhwafiuchipoe tompomnt ©Acklie §atwheseinishidest tupedvepeiprises a
said upright and said reclined tilt positions, wherein
sdP¥sppBaViBs apripuple pertiqw angcabase perian. said bagrpertion

i Palh AP PLuBBRhSibhs MBul Bl UEPRERDln Sl ok

when said seat is in said reclined position. 75. A

furni ture conponent conprising: an actuated nenber; an
actluat drhepfuvmotuad cempdioant of olpira b svheyéingaidi balsé podiopl las @
froma neutral position to an actuated posjtion; a

s HicHgreaus sgodldrieneaging asy anpyias PATon of sAkt fupRprt member.
position; a cable connecting said actuator and said
actuated nenber, wherein said cable is noved froma
firgst PR fubfiiiré ompSRHOBflcIafg 76 ivirés saidl springtisldisposed in
is pivoted fromsaid neutral position to said actuated
pogidtsuppoi @eres. f ur ni ture conponent of claim 75
wherei n said actuator conprises a joy-stick having a

gri ppabl e portion and a base portion, said base

p t1 0 | . . . ]

B ot A1 e HorRRRh QR 1Bk SN A hefiBr
CeupPRREY aéxtehsiblnsdfporhesiginn. sai d base portion has a
circunferential shoul der engagi ng an annul ar portion

of said support nenber. 78. The furniture conponent of

cliaim76 wherein said slg)r.i.n ] is disposed in said
s&@portAﬁ%aﬁlﬂgrs.tm%.re‘ﬁ% H9P*#i t ure conmponent of claim

ext onor i IR SFARHER LD, AORL IaaRafbon repion.

Covht¢iflanBEast a portion of said front thigh-supporting region comprises a
flexible body support member comprising a plurality of longitudinally
extending, and laterally spaced apart strips, wherein each of said strips has a
front curved portion curved at least partially about a horizontal axis, wherein

said curved portions of said strips are independently moveable in a vertical

direction relative to each other.

81.  The seating structure of claim 80 wherein at least some of said plurality

of strips have different lengths.

82.  The seating structure of claim 80 wherein the forwardmost surfaces of
said plurality of strips define a leading edge of said front thigh-support region,

wherein said leading edge is non-linear.
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a rear buttock supporting region and a front
t hi gh-support region, wherein at |east a portion of

wa@ adod/op486eint t hi gh- supporting regi on conpri ses BCT/US2008/052208

fl exi bl e body support nmenbé&t conprising a plurality of
| ongi tudinally extending, and laterally spaced apart
strips, wherein each of said strips has a front curved
{io t . j .
%, ot Sk BERE CRAE SRy REbfd i
I ntigpsedievdrisyidemipabl e in a vertical direction
relative to each other. 81. The seating structure of
clain180 wherein at | east sone of said plurality of
|ps di fferent qugths 82. The seating

Auct éﬂﬁwggpgpwpgﬁ> &F8%n the forwardnost surfaces

of sai q(g:ln%ﬁg ditey of strips define a |eading edge of
said front I'gh-'support region, wherein said | eading

edge i sanngpet bavkastru8Bue dhvapssiag apgirsifranat uxending wpaiandly
80 further conpr|3|ng a cover material disposed over
sand Oslfwrélsy rgm sajfl eeagel syne twheeein saldumper rsqlqwsgrucalre is
centr ack sﬂ})r uct

ST TR e e A T e
sai d ceidcRlsusRir&rucihie trpg\»daalﬁa&&ﬂéenea o B8 iggﬁltera%ﬁw e

is pivotally connected sal'd central spine about a

f iseedndimrizootal akis and pivosallyasinnsetpp oo thesidsiof edoh of said
pivotally connected to said spine about a second

héFms abewia third hosAenBi 4Xdt-al | y connected to the ends of
each of said arns about a third horizontal axis. 85.
The seating structure of claim84 wherein said first

ang. seqeRdeid ARRNAE oA XRSM BYSY KRNI sald ﬁl%fsandT&%ond
seating structure of claim84 wherein said back

s Unop@ontakaxes araicaaxcbnpri ses a plurality of |evers and
a pad structure connected to said |evers. 87. A
connector conprising: a first conponent conprising a

sqgket ﬁl@%eﬁn{%)srtﬁ}cuﬁgto? P1aRR sk Hreid saf a%ﬂ 58858)1*9&%0 ure

conpri si resilient arm
comprises a plurality of levers and a pad structure connected to said levers.

87. A connector comprising:

a first component comprising a socket and a first catch portion;

a second component comprising a post and a resilient arm having a
second catch portion, wherein said post is shaped to be received in said socket,
said second component moveable along an axis relative to said first
component from a first position wherein said resilient arm is biased such that
said second catch portion is in a non-engaged position to a second position
wherein said second catch portion is in an engaged position relative to said

first catch portion.

88.  The connector of claim 87 wherein said first component is rotatable
relative to said second component about said axis when said second catch

portion is in said engaged position.



second catch portion, wherein said post is shaped to

be received in said socket, said second conponent
wowsakises al ong an axis relative to said firstPCT/US2008/052208

conmponent froma first posi’2ion wherein said resilient

armis biased such that said second catch portion is

in a non-engaged position to a second position wherein

sagd segpNdnaedieoPQhin 87 wherdif sAl fﬁﬂg;%gr%_xllﬁxﬁe{%is hbRn

relative to said first catch portion
canoeabbrcamheatbdionbd sedoadeompeact addngsdaidcanip ohentaids
rotatable relative to said second conponent about said
axseeonghachspeTHOR éciiriadidceearedpesiiioh is in sai d engaged
position.89. The connector of claim 87 wherein said
first conponent is nonnoveably connected to said
second conponent al ong said axis when said second
catch portion is in said engaged position.



