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ApplicsivarSeris INp oo ¥/ 53PS I dgdorly 8.0100¢he user, regardl ess
of the user's height, weight or other physical
characteristics. Cenerally, an office or task chair

has a base, tyBACKGROUND!GE THE ENVENEION fixed
slides that rest on the floor, and has attached

Ftiaﬁ.ro?ft@% fveliaprt colum supporting the seat of the
; i . Mounted to the support columm and
et n the seat .and ir ol Il
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Dascription f the P e. The chair may or nmay not
include arnrests, which may also be fixed or
adj ustheb e avatetyaifioffioe fl tphshhiroaailabigionghe arket,anany of
many mechani sns for controlling
which have tilt control mechanisms. The purpose of the design is to provide a
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comfortable and ergonomic seating arrangement for the user that allows the user to sit
in a variety of positions while providing the necessary support and comfort for the
user, regardless of the user's height, weight or other physical characteristics.
Generally, an office or task chair has a base, typically mounted on casters or
fixed slides that rest on the floor, and has attached thereto a support column
supporting the seat of the chair thereon. Mounted to the support column and between
the seat and back of the chair is a tilt control housing, which contains the various
controls, knobs and mechanisms for adjusting the height of the chair, the tilt of the
chair and various other adjustments so that the user can personalize the chair to his or
her own use. The chair may or may not include armrests, which may also be fixed or
adjustable in a variety of positions. While there are many mechanisms for controlling

the tilt of an office chair, such control mechanisms are generally operated by a spring



the tilt of an office chair, such control nechanisns
are generally operated by a springthat is operatively
weoeectsed to the backrest and driven or acti veCEUS1995/024213
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avai l abl e, but nost are permanent|y attached to the
podsaiine agEnsifhis ediey backas theiisglineinghe Fhais, gergaally giving the
det achable fromthe chair such that it can be renoved
fedlinghBat Useuisesl desinpaiusheb from thochwmne such a support on
the backrest. The |unbar support can be attached to
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hi dden wi thin the uphol stery of the chair. However,
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body. It is also desired that the arnrests be .
Tatpersanes issesity detaghabledrom thechair suehivabl Semderepaypd Hthe
any height. Wiile nmany chairs provide adjustable

wendees het ddsire tahavesstisa simportnt the bagkresbo ke Byhas syppogt can
the seat and backrest so that the user renmains
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upholstery of the chair. However, when no upholstery is provided it is preferable that

the lumbar support have an infinite adjustment on the face of the fabric, which may

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

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

user of any height. While many chairs provide adjustable armrests, the armrests

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

comfortable at any position of the chair and the user's arms remain level to the floor.
Finally, the fabric of the chair should provide for adequate support for the

user's weight, as well as allowing for sufficient airflow around the chair and the user's
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Finally, the fabric of the chair should provide for
adequat e support for the user's weight, as well as
w@bdooma43g7 f or sufficient airflow around the chedCT/uszuds/024213
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SSi . ile it j A US
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n_open weave fabric can.allow fpr increased air
U oT SRS hAdo o fof St HERTE e gptnusive
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fabgigsen allow f@rsleﬁregsed,@ilrgmqﬂa%ﬁn PEOURd theisen bl e RAERNERY
to each user's uni que body shape. Wiat is needed then,
miesh,&abrid ystdejsufficiitly tadtfto cembortablssuppbribe usdriatwaight, while
nore acconmodating to the user when the user wants to
c6BEriaBB @tbriRes 1o Wikh bdr'sRiduebedy Eipeuser back into
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pres . t; j ' '
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adj ustable office chajr that reclines as a function of
therisenackiptosn WHEMRASHION, gt her than with the pressure
the user exerts on the backrest. It is a still further
obj edttis derefhee qarabsent of thesesenionversioprtoprayidesan offipe ertask
chair that has full adaptability for any particul ar
chigiethat BRdstabRESERI B el mbHEc AN dNEEnMarraccardingtth ¢hie
obj ects, features and advantages of the present

vj'gl-}éﬁ%ﬂlférhsw.” becone readily apparent by reading the
flo ow ng description in conjunction with the

dr 2w DOS oYl ¢ bR Hice chair that
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rgcrl]i%lesr asa'g &%Egér{' gf t%g W%Pgh? gP&l%lursrgr? %atl?efr tltla%ewftﬁ] %%q}rles%]fe the user
exerts on the backrest.

It is a still further object of the present invention to provide an office chair that

has full adaptability for any particular user.

BRIEF DESCRIPTION OF THE DRAWINGS

Various other objects, features and advantages of the present invention will
become readily apparent by reading the following description in conjunction with the
drawings, which are shown by way of example only, wherein:

Figure 1 is an isometric view of an office chair according to an embodiment of
the invention.

Figure 2 is a left side view of the office chair shown in Figure 1.

Figure 3 is a right side view of the office chair shown in Figure 1.
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Figure 2 is a left side view of the office chair shown

in Figure 1. Figure 3 is a right side view of the
wo@Rdosoesschai r shown in Figure 1.Figure 4 is a PEDOS2005/024213
view of the office chair shown in Figure 1. Figure 5
IS apsear,Vvie f . f [ ;o igure 1.
Fi gulﬁlgg %‘I}ISS aaﬁl(frgg l%vFgﬁv@‘fo" Iﬁ?‘%e&(%?fs?%‘zﬂgﬁgligkﬁsﬁoam in
Figure 1. Figure .7 is_a battgm.vi of ffice
chat Pl A errnd o oppg B BMh e b ued®yi ew
of an enbodi ment of the office chair,such as shown in
Fi guFigute 6 s ajigp @iy pEthgefh irshews inbyegie b he housi ng
and tilt nechanism wth the cover renoved, for an
of f i Brzuedaisra saitim wewsifahnoffice Ehajushown infigured. 10 i s
an expl oded vi ew of an enbodi nent of a housing and
tilt FRehan arex@foded 9w dfenFéngudément ofitlguofficd thdissush as
side view of an enbodi ment of a |inkage mechani sm by

L.eh pibgetii | t nechani sm and housing is attached to

e seat and backrest of an office chair such as shown

in Figure,1, with the.lin i : ;
upri SAEESE wsimeterit BHARESuEREH b gRchdfiont with the
vi ew of the sane_|inkages as,shown_in Figure 11,

ceves spnoeioiey anpihces ghajr u{';'}é@q ﬁihﬁ@’(ﬂllﬁ&ﬂr?gn for the
chair. Figures 13 through 15 are kinematic diagr

for &ieveerbOd ancexplasied yigyuetan embodimentof 3AGEHES ?n&hnﬁ ch
connects the tilt mechanismto the chair seat and
nRBKIiGA bs stdvaulneFighrei9s an i sonetric view of a
preferred enbodi nent of a |unbar support for an office

chai VF@HE 1 &Sa SROWMRW T ol etibodindent b @ lihkagkinéchanidm by which
i sonmetT1c view showi ng an opposite side of a |unbar

the tF (r)nretcheimlisln!il 2hd ﬁ‘&%ﬂlg 0 afth @l % th8 seat and backrest of an office chair

S

such as shown in Figure 1, with the linkages shown in a fully upright position of the
chair.

Figure 12 is a side view of the same linkages as shown in Figure 11, except
shown in a fully reclined position for the chair.

Figures 13 through 15 are kinematic diagrams for an embodiment of a parallel
arm arrangement which connects the tilt mechanism to the chair seat and backrest.

Figure 16 is an isometric view of a preferred embodiment of a lumbar support
for an office chair such as shown in Figure 1.

Figure 17 is an isometric view showing an opposite side of a lumbar support
illustrated in Figure 16 .

Figure 18 is an isometric view of an office chair such as shown in Figure 1

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

17.



Figure 18 is an isonetric view of an office chair such
as shown in Figure 1 show ng the front side of a

wo eovbar4s3upport devi ce such as shown i n Fi gur eBCT/E6SHNE024213
17.Figure 19 is a isomstric view of an office chair

such F@ﬁezw 1'55]111@11%%&}' 5 SPGB Yh §L§‘zﬁras hﬁ?\gﬁljﬁ{ Fi

chair thar Su po suc as shown res 16

and 17. Figur 0 ed sh Wi

SagE s s of e dRmas SRverh oSt O‘M?W%&aesflérand
the chair set and backrest Figure 2 1 is an expl oded

1¥i ew of an enbodi ment of a chair seat such as for an

of fice chair shown in Figure 1. Figure 22 is an

expl Bijpre 20 svuncinlagehviewebowolg thastofdtireof ¢ maish matertal adich
shown in Figure 1. Figure 23 is a partial cross

cHERS ARG ¥ B¢/ chiir 8t agiBackresent of the seat fabric and

a peri pheral rimportion attached thereto. Figure 24

| S BFRAL bRl £T APhdRE 0 H SUOREmSNN dhiir Sedl diich &¥or an
er s ow ng an over nolded portion. Figure 25

cro S sec |on vi ew showi ng the over nol di ng
Oﬁqef?f"lrﬁ G rh aire 24 as it mght be attached to

the frame of elthr the seat. or the.bac rest acc
to afiSEeYisaR<Pidet yie f %h%‘iﬁ‘{?ﬁt ol Shoif hich a5 $5bm in

cross sectional view as shown in Figure 25, except
Hgkeh. at a section illustrating the manner in which

the over nolding can be attached to either the frane

of t W%Lﬁre a8 104 partiel drosnectifnat Yiewhdak eedodaoed olthegeatdabric
the enbodi nent of the invention. DETAI LED DESCRI PTI ON

aftk a%@%ﬂrﬁ r@/%%dmaned thereto.

Figure 24 is a partial cross section view as shown in Figure 23 and further
showing an over molded portion.

Figure 25 is a cross sectional view showing the over molding illustrated in
Figure 24 as it might be attached to the frame of either the seat or the backrest
according to an embodiment of the invention.

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

invention.

DETAILED DESCRIPTION OF CERTAIN EMBODIMENTS

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

such as an office or task chair, according to the invention. Figures 1-7 show the chair
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Referring now to the drawings in detail, wherein |ike
reference characters refer to like elenents, there is

W@ haen145m7 Fi gures 1-8 an enbodi ment of an adj UBCHDE®05/024213
chair, such as an office or task chair, according to
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presented in Figure, 8 the chair 10 gener al |
esseped inelSgaresis o chpir A dcEeBeielly EEDTSeS GeR 4 pclrest 14

nounted to a tilt control housing 16 by parallel arm
opermtinge mouhted taadilivdoatre] wushig 16itytpacdlel poh atvergemegisi gnd
Is attached to a base 18 via a vertical support colum

v@@relﬂ— th% thesRitrbBhiuseier i latachetns b dase 18 vih divatticalysupport
radi ally outward extendi ng | egs 22 , for exanple five,

oglt gﬁ%@ r"ﬁlancf 8L % péfé’r Bidesy }%)lﬁra@@y?'&ﬂaalaﬁﬁ} ohﬁzvard

e easi |ng t c a| r around on a work
rf t

el ?‘V el ?blﬁ”}%{’“a&? Yt s 24 to
t | t | 20 h tabl e

enln eIV IR g o [DRERE O aaVﬁ' g ‘ShSgefisbe dpFe

arnrests 26 are al so preferabl |ncI uded. The arnrests
ghi@ec@ot hewn) keyttepraddedinslspéobeasiesst described in
applicant's United States patent application Seri al
No. TQéfé@81y) @ik vertitat bupposiethnas 2Qisi Heéght S jmsteblePat emanner
No. 6, 824,218 on Novenber 30, 2004, which is discussed

okl iR itRAdH, %d aRlalrtRafusBleYarmidi® X6kt blsd PreteraBlynot
ave arnrests he seat 12 and backrest 14 can each

ly b '
it ot Lo iesy bl St 0
t at abl tt dt th il
Csmted St B! 2PP aren g Mo 10539 PR 1R RE g nfll spates
and/ or backr est 14 can tilt relative to th tl|é )
Raterh Moi 6,324,343 on Neaembert 12004 avhigh 1s dieussep arh Bgrejnafter.

nore detail hereinafter in connection with the draw ng

Altguatbely, A oo rfeed hot lmvEiagurests 26. and 10, tilt
control housing 16 encloses a tilt

The seat 12 and backrest 14 can each preferably be made from a resiliently
flexible mesh material. Both the seat 12 and the backrest 14 can be rotatably attached
to the tilt control housing 16 by parallel arm arrangements 30, 32 such that the seat 12
and/or backrest 14 can tilt relative to the tilt mechanism and/or each other, as will be
explained in more detail hereinafter in connection with the drawing figures.

As shown best in Figures 9 and 10, tilt control housing 16 encloses a tilt
control mechanism 35, and also includes various knobs and handles for providing the

various adjustments to the chair 10 to permit a user to customize the chair 10 to

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



control nechani sm 35, and al so includes various knobs
and handl es for providing the various adjustnents to

w0 b@eoh#ErT 10 to permit a user to custom ze thRCTOS1005/024213
10 to provide a confortable sitting position. For

c@ﬁ‘n tfe e{laﬁeﬁ' gco‘ﬁ%f hbhARHSE NG tillﬁra @éﬁﬁiéhﬁ&lob 8, atilt

osed control nmechani sm’35, ti rate
8. yer 41, and a seat hei ght
1%@#*%&%@&?6?3@&¢§ jus pr%géﬁyly preferred enbodi ment
of the tilt control anls ri.ses_fi.rst
and deprsrrmntlyprofered %P%ﬁgﬁa?q dhe mcﬁicgﬁ“&ﬁ%“ﬁ‘?%‘ﬁ@ﬁébﬁ%ﬁpﬂses

hexagonal shaped, and which are connected to first 52
fiast 46 si0d somdnd 43 paiatablasthafia meiishereiprefrigblahcsnzensl ghapsiypnd
connect opposite sides of the seat 12 to the tilt
whiii 4re konrretrdnd simst SThes eedond St paizs afyshraltet dinkls Hhichabiagbly
of parallel |links conprise the first pair 30 of the

c@)fﬁﬁcp@ﬁ o§1t<9§1d&3(§f9£hé §dat 27 10 BE HANGAHEIhSchafism3 2These first 52 and
referenced in Figures 2 and 3. The seat 12 is

S T e
f
RSBl e TS T g gt

secure en ement of the parallel |inks to t he seé
theoparalicd & @4%@%@@@@%%%%%1@@%@@@ on an

utilized along with screws 57 to rigidly, yet
undéraidabof yn imenfremt of te spatrid), whichlis déswsrib@] insnoregletdile
seat brackets 6 1. The sl eeves 53 and conpressi on

hBHMHARESTS BroR@id ¥ dectReengededvdmt bitht pafailel ligdatte teckeat 12,
sufficiently while preventing any bindi ng which may

%Ugség a}ﬁ Cf%?tﬁagésgggl:b‘ﬂglﬁ %if‘fca%%tﬁlfze& BenPif dofws 57”%3

ets 61, thus permtting the

en of the rall el

v tigoBhistoss g bl 34 SOput fRfolifd ¥y
mechani sm 35 includes a torsionally acti d t||t
slasvenY} B REEBeSSIDANSINEHO PRI the H%IGWBPZ?%E? Heltpngd s
46, 48, and preferably the rear-nost shaft 46, which
sisffi chentlyi wizifetpevanging enje bindingaxhielhmag otheswish geeur hstwepndhe
second, front-nost shaft 48 is referred to as the
enliobf m@ar'allslhm 54854 Aad fhe atdt beackéte 61 j thhs pamiittipg5ige ends of

fromthe
the parallel links 52, 54 to rotate freely relative to the seat brackets 61.

The tilt control mechanism 35 includes a torsionally activated tilt spring 58
associated with one of the rotatable shafts 46, 48, and preferably the rear-most shaft
46, which is hereinafter referred to as the drive shaft 46. The second, front-most shaft
48 is referred to as the “follower” shaft 48. Activating the tilt spring 58 from the
rearward located drive shaft 46 enables a relatively small moment arm, which is the
effective distance between the connection point of the rear pair of parallel arms to the

seat 12 and the connection to the drive shaft 46. This relatively small moment arm

enables a smaller, lower rate tilt spring 58 to be utilized, in comparison to tilt springs
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rearward | ocated drive shaft 46 enables a relatively
small nmonent arm which is the effective distance
whedrseets7t he connection point of the rear pai rP@Cf/US2005/024213
parallel arnms to the seat 12 and the connection to the
1rijédn\é/?nt§(ﬂﬁi ﬁlt%?]l'ntrc;lit}ﬁ{thﬁﬁglﬁg.' Y& M1t §?i’?xll%581@dﬁecgga Edr¥entional
enabl'es a smaller, S

ower rate til ring 58 to be
utili.zed,. in conparison.to t.id.t ri i N, CORV [
qtpiopabistivbied SSTRa B er e o PR AL SRR E B AR
conventional torsionally activated spring conprj inqsa
adhegedy eyt Breds Ja ¢ pdindsigal iapgriretidery 6Py ?1em§n%@e‘$§8{e 4,
e.g., glued, to a cylindrical inner resilient sprin _
pedfemblythabihg ahdraganabshapp temetchithe/heragonad skapied daiye aatt 46, is

shape to match the hexagonal shaped drive shaft 46, is

pRSVA¥daBebuizh tRu@Rtd: BE tHeanie resiliertt bpringwlamentes2i I Theritexagonal
spring el enent 62. The hexagonal shaped drive shaft 46

sf.tnﬂaéag glﬁ@@ §ﬁe§hg(? {s%i%@séd%t%ﬁ s BdreSaicduch pk rétcH 6fQRe Bfive

~drive _ rotates an inner portion of the
SHEA) Sy SRR TR e B G A oy R

attachnent to the rigid outer.surf.ac 0, rotation, of
ppFion ol ies repbieRt BHing kot oL 1% el Yaafadigiock & Gl Slter
resilient spring elenent 62, which provides the .
sm:fsctem()arm@tiqmoﬁtge inniet portign efeaten & tersppaliforogrin thegeribigaiispring
14. Referring now to Figures 11 and 12, the side views
cldhedn€ 6D, Wwhikh ptovixies thdresipaned toehe tltimgaf thersgenians t@okrest 14.
32 which connect the seat 12 to the tilt control

hous ifigerlifig nb tb Widures Al £RII 2 Y didipwad@rdinillugtrate the
| onered (reclined) positions, respectively. As shown

pigrgaé]:ep%gqe% i %8151@{#5 %H%?%Hf%h chhugd .’se%]t' 1|2ttg@196 @it cddtol housing

ckréest 14 1's acconplished by a plurality
of . paral l.el . ]Jinks, 52 4. and,70...which .f t .
B P Ui i o S (Rrp B0 SN h R vty As
rotatably connect both _the seat 12 and the ggéigesi 14
shown e thebd andovsiops pthebiigiray tiligng oithe ssah be gn Sbigis
12 is attached to the tilt control housing 16 by a .
adcbomplished bpaipheali® of aratiel like$@, §4.rakd 70ywihich feranibeiabuesaid

a first pair 54 of follower |inks secured toward the
dabdRt a9 afeiiefRaisr30,82,aRd wirdontht gy comfectdtl el sealki2 and

52 operatively connected between the tilt control
HOYSPGt 18« P ti% control housing 16. Preferably, the seat 12 is attached to the
tilt control housing 16 by a first two pairs 52, 54 of these links, which comprise a first
pair 54 of follower links secured toward the front of the chair 10 and second pair of
drive links 52 operatively connected between the tilt control housing 16 and a
rearward portion of the chair 10. Each pair of links is comprised of (parallel) links
attached on opposite sides of the tilt control housing 16 and seat. The drive links 52
connect the seat 12 to the tilt spring 58, as will be described in more detail hereinafter.

As shown best in Figure 8, a single Y-shaped link 70 connects a lower middle portion

of the backrest 14 to the tilt control housing, and the sides of the backrest 14 are
8



rearward portion of the chair 10. Each pair of |inks
is conprised of (parallel) links attached on opposite
wGr@ems14s77the tilt control housing 16 and seatPCT82005/024213
drive links 52 connect the seat 12 to the tilt spring
' J | €6 8k &hinAEpGhIRAMIRER the
rOi“?a%lﬂ%&#%e%‘ft%ﬁﬂee%%m@‘ds§wg% ki

ure a single Y-shap ink 70

conpects a | pwer, middle portion of the backrest 14 to
d‘f‘?ﬁee“%slfz ?trSﬁSPé‘Fta?Ti? sing, and the sides of the

backrest 14 arerotatably connect to the rear-nost

seat The sitlepring 5§ centy Cd%ﬂ‘l)‘/?éﬁﬁ Og Bftﬁ’? %}ft S%{}e ﬁngﬂg t@ﬂ?r\%t 14.
links 52 are also attached. The tilt spring 58 )
Omeehd of sachid theadrivedinksisPts epferatinelyssegered 2o thertilt eqpérol housing
backrest 14. One end of each of the drive links 52 is

16 RaiRthe &lc¥nd esdisRsch & pitdally mbuntedte te shatisackgt 46

whil e the second end of each is pivotally nmounted to

the %g@hir@%ﬁ&éﬁﬁis cﬁ%}ée A it Aalchaiataisbarohdwiehdsi intFigures

contr ani sm are shown best in Figures 9-10,

9%"5' W 7 e 4 Ef@sﬁ@?%ﬁﬁg “’OEEOS"VS% & 5&\9 ?%‘f PRl aee
61, '
relaahiecrosaedti! ©16e 15 PBRER b A GPIVE G S STATPL Fhat

pass between opposite sides of the tilt control .
chunesteddo & follpwbredhind,drivetdé shalis thet Pasnbetwesn grReSipe sidss of

46 shafts are hexagonal -shaped rods, which facilitates
tige tilt Gbreirat BovEng | @nPteferbtile bbihrtks f@RWeS A8 ahd deve 46 shafts are
permtting rotation thereof within the tilt control

h?)@é{:g%?-@gsh]aﬁed Has, WERaRNRhtes hApRILddhbastnIb dlid liMls 52| SDwhile
acilitates activation of the tilt spring 58, as it

p%%ﬁﬁti@g%é#ﬁ{oﬁqgergmﬂ e APESHRE h%égfr{é e OTh R SUGbn A Bieaped

eresilient spring ne 62. Al though thé

hexago hafts 46, 48 .cou at.t ed. -
e een 3 ARA M et et Bt e ft PHHESRCE i alddSith the

enbodi nent shown, the drive shaft 46 i.s nounted
heswganelLbarh 64 pEcin st EEh hEheniEp OB TEHRe R SPHBREE DR

48 is located towards the front of the seat 12. The .

f ol | ouleltoughali¢ hexBgdmak eiafis 461 48 ewldbe Rttached bxthehgugipgin any

housing and is attached thereto by a rotating washer
ARl RG-SR the fle@produpibadinent sHoven,shogrive shaft 46 is mounted
towards the rear of the seat 12 and the follower shaft 48 is located towards the front of
the seat 12. The follower shaft 48 freely rotates with respect to the housing and is
attached thereto by a rotating washer and includes a stop mechanism. The stop
mechanism can comprises a washer 77 that is secured to and rotates with the follower
shaft 48. The washer 77 can have a shoulders 78 which engage a ledge 79 provided
on the inside of the tilt control housing 16. This stop mechanism is not intended to act
as a tilt control stop, but is provided to facilitate assembly of the tilt control

mechanism 35. The drive shaft 46 can also have a similar stop mechanism, using a

similar washer 80 with shoulders 81. However, the shoulders 81 can instead
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mechani sm can conprises a washer 77 that is secured to

and rotates with the foll ower shaft 48. The washer 77
w@avehasse7 a shoul ders 78 which engage a | edge FOI/US2005/024213

provided on the inside of the tilt control housing 16.

cg(gd ?atém JE%%E%{H S%B h3mBet 8 c? Wwhieh qiﬁiilsér@bda&/ter e (ﬁw%'shzift 46

rol stop, I's provi ded to facilitate assenb
Lt b SR B G et
TOMGURIR BT il eSO BER Gk PTG e drive

stop nmenber 82 which is inserted over the drive shaft
sHt 4Get 4 oivedtavliich fidistiaviebor the tilthecchaigemats hapdeqr regched.
control housing 16 using a spacer 83. This stop

mec h e Sfive Shart A6/t setuirad &, asd alpo pissedthiduphk theftilr dongol
rotation of the drive shaft 46 at a point at which

. hgﬁﬂélh%'i 6 ANEls erattlt&@lyténkﬁgeﬁ%ﬂﬁﬂ% $i sPAnS AShieE ¥ pdsRAMBE.

rrve sh 467i s "secured to, and al so passes

t%% g%ﬁ‘e\/rg?rf é]a é% S%n%ol?ﬁhilﬂg &Jf allg ?lllisgrra?eﬁgln' o\j\rﬂer tﬂ shorten the
positioned towards t ea | t. con

thige G £ G oF Prasdie ol BeirVasteR A6 50 eS ﬁc?hperﬁeilﬁalsm that
moment arm as nmuch as possible. The drive shaft 46

eafzagss haedgs psodfecher heinsids efithe tik sanigeldhoysingd§end acts as one of
provided on the inside of the tilt control housing 16
thslopss b limsts poe theftilt dumtret mpshanim B5.nThestilt Spring Hecaritols the
control nechanism 35. The tilt spring 58 controls the

rﬁt"étaﬁd AauR BN ofahe bdak 12 ahd batkrsedd. AR tlandhivedinks 63 trotate,
. As the drive links 52 rotate, such as when a

ﬁﬁﬁ 35 @hecﬂ :\%ﬁer@ﬂm LS rSfiateat the G éh%ftsﬁqg totded 'tl?erélﬁl %ﬁﬂ

creat es a torS| ‘onal on the til

r 58 b [ he.resjdi ent s Iy
Fheopda 98 e S B 13 e %T’é@‘f"é’%%f 62
60, which |s secured to the . inside of the tilt Qtro
th seteierglatipe forfha rigiskoier qybingsd 7 3¢ OQr Whichds $
t hereof. When the force causing rotation of the dr| ve
indidé of 6 tiltscontnibveringd$ inkermnnaetogsaerals prevapt r@t%loatthereof
the chair 10, the tilt spring 58 will "unw nd,
Wabnhel fBfe lchssitl otfioni ofkise &rde shafl 46 h:u&ntdved,maﬂheimhe user

(and backrest) to the initial upright position as the
ée'té ﬁp SRIFRE chair 10, the tilt spring 58 will “unwind,” returning the drive links
52, and thus the seat 12 (and backrest) to the initial upright position as the tilt spring
58 returns to the initial state.

As shown in Figures 8 and 11-12, the backrest 14 is connected to the seat 12
via a common connection point with the drive links 52 which connect the seat 12 to
the tilt control housing 16. The backrest 14 is also rotatably connected to the tilt
control housing 16 via the Y-shaped link 70 described above, which along with the

drive links 52 forms the second parallel arm arrangement 32 between the seat

12/backrest 14 and the tilt control housing 16. The single prong end 85 of the Y-
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58 returns to the initial state. As shown in Figures 8
and 11-12, the backrest 14 is connected to the seat 12
WO e@6a14soTmoN connection point with the drive PCTIKS2082024213

whi ch connect the seat 12 to the tilt control housing

stiped TG PVl b0 e LRSS R T Eh Rl 7-

descri bed above i.ch .al.ong w the dri.ye |i .
Shraﬁ? fojaonds grresii an 15 SRPr Ao hetfinf R B papRER Bvhicn

the seat 12/ backrest 14 and the tilt control housi
capperafsevig miceivpr Ghembefded ot ecEEe S Wg@i@%@ieﬁg lé?) I@?ﬁ? Y-

pi votably connected to the backrest, such as, for
steyedriihie70.uShegcaivisHapachaye ojTedapehomkningiveteiel ta pivetakly

| ower m ddle portion of the backrest 14 which

1t BI9R it -8Bapéi ipfbjBctioRCRl. Viie rédkivenbaibeskenreddh hehseskof the Y-
set within'the end 85 of the Yshaped link 70. The

sHaBEELNE 7o Zéing,%r Bavey18 flienbRPRdaRPREBS: hemBérs 78 ch®be
prvotably receive the T-shaped projection 72. The

recej ver,.can b C d._i 1 f.: >
a%SPTTfEt";dVIH’g%ﬁ g iR gt LoPickfign 220 BhitdE piaREeme T
nenbers 78 can be associated with the e f,the

STRDeR aisatep? e Tothaped PRI b EBV B bt PriiSdrenpRe the
Tshaped nenber 72 in the T-shaped opening in the

backeest V4 cagivol sufficienslywetatize fo theend 88 jof &etg\’*fhar@érliqéﬁ s the
sufficiently relative to the end 85 of the Y-shaped
bhdkidst TP ti@ks. t he backrest 14 tilts. The opposite, dual
pronged end 87 of the Y-shaped link 70 is rotatably

at t agRedyAlsitbWiaPRioRESd & & §faRE YREhedBiilt 7015 10fatd
tilt conP‘?(%)SIl ’hous?llnggla Each prong g?cpt he dual atdohe

d. : . _
T iy
ontro ousi n , i . )

S B S4B P A A R s

paral | el arm arrangenents 30, 32 whjch connect the
ssleatf aT@aranept ph@loma% Kirecialf comirol Boysing %ﬁcalswb%‘%sﬂf&ﬁ sorews 80, or
housing 16 thus permt rotation, e.g., titling, of the
ofie@tfasteners which provide a rotatable connection.

The parallel arm arrangements 30, 32 which connect the seat 12 and the
backrest 14 to the tilt control housing 16 thus permit rotation, e.g., titling, of the seat
12 and the backrest 14 relative to both the tilt mechanism 35 and to each other. In this
manner, the degree of titling of the seat 12 can be varied from the degree of tilting of
the backrest 14. Preferably, when the parallel arm arrangements 30, 32 are in the full
upright position, as shown in Figure 11, the seat 12 and/or backrest 14 are both canted
slightly forwards. As a person sits down, the seat 12 and backrest 14 move back and
downwards, according to the weight of the person, to a position at which the seat 12
and backrest 14 are generally level, or tilted slightly back. As the user leans back,

placing more weight against the backrest 14, the seat 12 and backrest 14 will further
11



12 and the backrest 14 relative to both the tilt

mechani sm 35 and to each other. In this manner, the
waelegsoersof titling of the seat 12 can be vari eRCT/D8005/024213

t he degree of tiIting of the backrest 14. Preferably,

u}'i‘?{? ? fﬁl:l}?nﬁ’%{ Ssltfoln, &5rasp Sﬂ(ﬁﬂ #ﬁsrﬁ@n i1RRtrAE@id PighRel2.

position, as s |gure 11, the seat

T?llgpfagt% clih Séﬁ Eg §131£Aj)o rtﬁggadc%rm? ??%édj%lg &%&s the gackrest 14 to

backrest 14 nove back and downwards, _according to the
reqling it a gentrohled pranservith gSeqt S3 heisg# 12t whi ch tg he seat

12 and backrest 14 are generally level, or tilte

sl i glﬂelfe;rribgim(Figm@sﬂB|d5ug@rpat9é1&hgnlﬁa5@k54ap‘fﬁb¢m§ lwisﬂ@ seat 12
wei ght agai nst the backrest 14, the seat 12 and

aRdBidkesst 14 4revdhbivnfusiniotkémdnidtic daagramf, ol dopnectiomewith the tilt
position, correspondlng to the position illustrated in

Eﬁtgﬂrh%uglﬁ 18_ h ]ing@ﬂ?fi shb®Wk i § iR} Wsright! Jn ffnf'fﬁgure 13,a

rest ? assi sts the backres
A ms%gﬁ?ﬂﬁ” L8 S Sy i
In 52, 54, Y-sh
1§4D£§@ogmm§?%@%%?ﬂa+a%@%8. reiand 1%3%3%%&2%#%5

with the tilt control housing 16. The chair IS
egfhodiment obthe petajleLarm yranegments 38n33 having e él@@m%is and
fully reclined position in Figure 14, and with both
apgies, tpreseated o Rigutasd St Hein Whicﬁitijﬁjnngaoﬂiﬁe sk 2 o haskresh hd
testing of the invention resulted in a presently

o'e&?ré?r[a gekieaRoahaEal dakribéiehdéinal | el arm arrangenents
0, 32 having the dinensions, and angles, presented in

E e B2 T of Pt sior bl Mt g enGFad kg SEIN
%fa%ﬂh%«!‘%#gP he; o s'baﬁagz S?ted %e@%"éfeazb a%d 3@18623%16 t
sthted éereont the seadf geerghy ettaslnghtlm fpt‘@fél A@thwgh thisrapieays to

Al though this appears to be counter-intuitive, it has
Heagun@e iR 6 athdsiiatn dbtehninbetHat with desligndesfent dféhe present

resent
irrzvention, as soon as someone sits in the chair, the chair 10 assumes a level or slightly
rearward tilt according to the weight of the person seated. As described previously, as
the user leans against the backrest 14 to further tilt the chair 10, the parallel arm
arrangements 30, 32 are designed to slightly “open up” as the chair 10 tilts back. This
is desired so as to prevent the seat 12 and backrest 14 from “closing together,” i.e., a
“clam shell” effect, in which the backrest 14 pushes on the back of the user, resulting
in an uncomfortable sensation.

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

between the tilt control housing 16 and the seat 12 rather than to the backrest 14, as is
12



i nvention, as soon as soneone sits in the chair, the
chair 10 assunes a level or slightly rearward tilt

wa@ewendisnyg to the wei ght of the person seat ed. P@BUS2005/024213
descri bed previously, as the user |eans against the

tl%ac%lﬁ(lglﬂon%f"dets%n; H}%B&ﬁélfto'f kile Jéilaf;r 18)%E6rdilrl%' tp Rﬁkﬁnﬁéftﬁw‘n' i®ore

arm arrangene are designed to-slightly "open

up" . as the chair 10 .tilts back.. . Thi.s. is. .desjr . .
ottty fo fav gt st bR VR 12 i pieG| Sf3fi Mo s
together," i.e., a "clamshell" effect, in whigh Hpe
cpatelledgnore byhe weighbef theuses gad less by He feg@rapph@aw therrger
in an unconfortabl e sensation. Since the drive |inks
ag@instrible bavkrdsol4 ofithe chaink@ Thuspea uprrmadvies & §n eprighé pesidon
between the tilt control housing 16 and the seat 12

o B edclibfanpokRiohBe backeest 38 dbds napréss sipaifivanteon iertack of
design, the recline of the chair 10 according to the

fhd P e tﬂo%%lgﬁ{eeoa%reaqw MaikBURKuT Rohta6: WiBl 6det's BAACaH this
t . That

on the sea is, the tilt of the chair 10 is

controll ed ,none. by th Fght . : :
TRetet 58 488l idtsy-FRESHESkEE 1b R fRd haafinfin i
of the chair 10. Thus, as a user noves to, upr i ght
BOBSPR for SROHACHOf 66 Tkien st PURS 1 Aergiellpesifont fus
does not press significantly on the back of the user. .
peventin g thedbelingefivainkreiested momdhaehairid). filerebyothe ghair tilt is
with user's back. In this way, there is a "dwell" in
"séue drieel"irathenthah Meackieai drivid."such that it tends to

mai ntain its position for a short period of tine as

the US&fitisRYy! dend & df?k)l@lﬂhl dReBd i ik Sfdred iR We tilt spring 58 as
preventfﬁg tzé feelﬁﬁg of bei ng eﬁ%@ted fromthe chair

atlr%%LH‘Er 5@}% Er}{tialtd%grrn%gdﬁl.ho{/%&h%}tito? g}]es‘aﬁ%?t;l Zjéa'ué’&fbdy ﬂh@tm:?ghft of the

rest sone degree ©

potential ener is stored.in the ti|t .spring.5
e G one sF fotain BoShbly P ablehiahkfdtRidRedgs e

caused by the weight of the user when H% or.she sits
tilospinigrd Stumevindsd and potuatin pssissothe Nesrayhepdis Qg yhy wakes an effort to

released (as the tilt spring 58 unwinds), and actually
e 8p stisofithe chesrel0. vibasequenty, thh ehain k@ is raerespmbpriablgtogth sit

up out of the chair 10. Consequently, the chair 10 is
HRHE t& e Frdnabirecdn9emivingl SHairs, in which pushing back against the
backrest activates the tilt spring, (i.e. backrest driven) the only "assistance” when
arising from the chair is in the form of the backrest pushing against the person's back,
which is of no aid at all in standing to an upright position out of the chair. Rather, the
backrest pushing against a user's back, either while seated or when arising, is an
uncomfortable and unwelcome condition.

The parallel arm arrangements 30, 32 connecting the seat 12 and backrest 14

to the tilt control housing 16 can be designed such that there is a 1.2 to 1 ratio
between the tilt of the seat 12 and the tilt of the backrest 14. As the chair 10 is tilted,

the rear portion of the seat 12 moves downward relative to the front portion of the seat
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in and to arise from In conventional chairs, in which
pushi ng back agai nst the backrest activates the tilt

w3711 . e. backrest driven) the only "assi BCHOS®05/024213
when arising fromthe chair is in the formof the

| R9i1RGA e i | 83 al fincti
1 SRR e L AR RRRLE Blortlh, RERECRE R ool 171 o anction
t of the chair. Rather the backrest pushin '
b uirs etk edit g ot Ss AREROENpfifC PRI IRLAR the
an_unconfortabl e and unmeICﬁge congitLon. The garalhﬁl
waieht af tha veerrie mhet gusesibe 8h hata flhdherRds & gugyity aSsIfh 4 the
backrest 14 to the tilt control housing 16 can be
tiHimgj of thecichmircl®, sindtthatitbe wser doegs nbt haveto exer mispbsiasttigbfygce on
the tilt of the seat 12 and the tilt of the backrest
thbbaclAgstt o fah@thiaifl (0 inSoréiérltd estline bemfetblyporti on of the
seat 12 noves downward relative to the front portion

of thee %ﬁﬁ‘&%?d tefid16n b} BstRRAE knb® 33AS krdvidddsin Batds to increase or
ew tn.

t her ince the'tilt of the seat 12 is a function

of the user''s wei ght . . | i: r :
dfgris S PRt Fenffonditicne bt Spldd bs, 2., W APBRACRIorAR il

i's what_ causes the.seat 12 to tilt, .there i,S a .qgr.avi
spiing 3 Ivoriigo prake vl of Fsidpendind Sofn i i
user does not have to exert a substantial force ont hﬁn
ke foregiserito tf thelseat dRand backresh 1 the pser sotates thefgnsioning knob
confortably. The aforesaid tension adjustnment knob 38

38 %o pitieerigteehse or dedterse the temiorears thedilt speingd8se t he

initial tension on the tilt spring 58, i.e., adjust

the prel.add s6th bdaeint FiklireI0! the@fdSsaid fotaisle tensionimeikaob B8 is
har der or easier (depending upon the weight of the

c#ﬁlgerczedftf} ratrto sgcﬁ%gg {1%1&:' dohnédi& S8AR¢ it 4 sdagkEiRn thdhe

user e tensioning knobp3 to either
j ncrease or decre t he Sjon.,qn.. t i 4
oo B S B Pes oep ey B Tut bl s
rotatabl e tensioning knob 38 i's connected to a
conysniem mgualavaipulaidemibercabby BetSe- ti 1t spring 58. As
shown in the figures, the tensioning knob 38 is
| ocat teesianing trentitol Heviewistcpwhectedis threntiefaghreaded rod 90
conveni ent manual mani pul ation thereof by the user.
which extends from the tensioning knob 38 and is captured within the tilt control
housing 16. The end of the threaded rod 90 cooperates with a nut 92, and washers 94,
which operatively engage the threaded rod 90 with the outer rigid outer surface 60 of
the tilt spring 58. A retaining pin 96 can insure the nut 92 is never completely
removed from the end of the threaded rod 90. In the embodiment shown, a cantilever
arm 98, which can be formed integrally with the rigid outer surface 60 of the tilt
spring 58, extends outwardly from the surface 60. Rotation of the tensioning knob 38,
for example clockwise, causes the nut 92 to be drawn toward the knob 38, and the nut

92 draws the cantilever arm 98 downwards along with it, thus rotating the tilt spring

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



The tensioning control device is connected to the end

of a threaded rod 90 which extends fromthe tensioning
whewb/08687and is captured within the tilt contrpCT/US2005/024213

housi ng 16. The end of the threaded rod 90 cooperates

g .ngﬁesé”‘thtréttﬁt s&)ﬁmég g’/&stgr § élg %%%w‘énﬂﬁﬁg OPGE 3ddt 1 8la¥d backrest 14

t he outer rigid outer

surfagce 60 f t he

rRedh Gl ang oW, Retating RicERcHing SpaC iR Spfise Bsstion
the end of the threaded rod 90, In, the enb e
peioiarhe loarine PBareta o 41, Al Rasitio %@V@p&%@ the nitial
integrally with the rigid outer surface 60 of the tilt
setping,therdBy resutiagdie twosivarthitsmakingittaasiestortiltibe st 12 and
Rot ati on of the tensioning knob 38, for exanple
batlaedtwits & ccolitede, Hyheljusting &2 ttmsidrangl kaotn3 8, ehvestild spirirg 58 can
knob 38, and the nut 92 draws the cantilever arm 98

t t
b@%‘?&%\%ﬁ&ﬁer > ggst‘%é Begrbo, ahdVUS edsOl FHitilfte Bl bédt 112 908 bikrest

increasing the tension 1n the sprrng

@Fﬂp Aaﬁ%frr] [ deBa koonf ML &Q&’r&? n%é thelt p??ph'lét 58 is alf%

SO I |ng ng o) seat

and backrest 14 re d| we a
comRect S S 1A BT z8 shaft Fedrng erﬁggzﬁ ieyish o2 e sea
permts the tilt spring 58 to return to _the ini
13osnd the backsest d ¢ drcavsy Bnglcanmectediq thyiseaidiy wiptilt @Hlé‘rréwe or
reducing the tension, thus making it easier to tilt
ledelepalingléh ﬁ:eahsélaokﬂfiglstton]the seat chr thisnganner, e tltijialseatng
the tensioning knob 38, the tilt spring 58 can be
J8hensioned to adjust the degree and/ or ease, of
t||t|ng of the seat 12 and backrest 14 portion when a

user Plu 05386449 tﬂgﬂ&s@&ﬁ% gdiéstrréhtn shlfiet inomeRParhg

58 is SO co%nec({)1 fo sea the drive shaft 46

connections,. to the ks .52

emRBa oS oe Al B R o8 ForalePR ORRte M ffh o he

12, wll tilt either nore or_|ess de i ng.

tgeeqrr Pringi \ghlph sheblereutdization ofp bopes fﬂﬁ%ﬂﬂ@‘t I%’t%ége iafsf’ epances
"seat driven." Further in regard to the tensioning

thdjfurstioning of thedersiadin@adjnsiment krab 38y Spatifically, beeswse the tilt

utilizing a parallel armlinkage to rotatably connect

dphifig S8 @hn havd 10weNspring rate, the adjustment of the tensioning knob 38 is

much easier, as compared to conventional tilt adjustment mechanisms wherein a
heavier rate tilt spring is required, for the simple reason that it is easier to increase the
tension on a lighter rate spring than on a heavier rate spring.

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

chairs necessitates a higher rate of tilt spring, because the force exerted on the spring
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torsion spring, which enables utilization of a | ower

rate of tilt spring 58, al so enhances the functioning
w@Roobketstensi oni ng adj ust ment knob 38. Speci f i BEl/U§2005/024213

because the tilt spring 58 can have | ower spring rate,

istaqﬁn&wn%%tﬂ%el%gd gépeﬁcga%t E}%rb?lﬁ%@'tﬂanglﬁ@ﬁ a?t? dnd tHéJFeﬁgth of the

easli er, as conp to conventi onal adj ust nent

nmechani s wher ei.n heavi er r et SpLi j -
BT 8, Conspasenays e e cpgieisfingl iy R b Mk rate i
increase the tension on a lighter rate s rin% thﬁ? o) ad
spaingaeqives C@m@ogélmgng.fe@r#@Fcﬁl tp yotaterthe tepsiepnEngb topreloa
heavier rate tilt spring is typically required is that
theapriemt Onaaday té taduogthe iaghes faeq @thwcﬁ’@ rotatg the sensipgingoknob
t he backrest, not the seat, which results in a | onger
woBRIEStto Ak 1dHger éatildver drar gaendinsframdke tikspeen Hbwever, a
connection to the backrest and the connection to the
lofl}g!g; craﬁ?ﬁkl&gar&"%“r%ﬁife LR Alticen@él H()uﬁiﬁ?.l trheyeeste) d4shn be

e seat of the chair). The significantly | onger

nt,armin con [ . ' } ot :

RGBS Aot Bt o i s? OB ek SRR e L i by s
on the springis function,of the |oad,applied at th

obiba cBeir TRisA oS Ao PG o EREeh eyt o and
arm Consequently, the tensioning adjustnent for such

thas hilgenratedilespringt spring requires correspondingly
greater force to rotate the tensioning knob to prel oad
t he 2@ dogverMase\farytht asergthedidt Housinginglydrave oraglkings 40, or other
required to rotate the tensioning knob woul d be to use

i 0018 & hat<RBhérh@USith AfAviex Ue B itndtehsioning kot B8 to indicate
spring. However, a longer cantilever armcan require a
Larger t. : ' o &f a the

iR sobibks o SREPGRind QUL DRSO Sors T2E Hbr B e
activating the tilt spri,ng b e i .

Wl St forrEistee St vt et AR pfl o405 1R the tn
shorter nonent armand thus a | ower ra{e tilt spring.

tousicaingmpbribdn dee TRPFORTINE e AEnATD: SSRGSy e
have marki ngs 40, or other indicators, that cooperate

tenistcn ta arfihice welight, torhavéthetseatdi2areling mareiquiplly; or to a higher
i ndicate different settings corresponding to different

WEkhb$a0é tHesets]2 rétithelaere stoawly eordine to the user’s preference.

For example, a person weighing 175 pounds can set the knob 38 to the 175 pound
setting, or can set it to a higher or lower weight to make the tilting harder or easier,
respectively. Moreover, the full tilt of the seat 12 can be limited according to the
position of the tilt lever 41.

Also operatively connected to the drive shaft 46 is a tilt lever 41. When pulled
outwardly, the tilt lever 41 can limit, or set, the degree of tilt to which the chair 10
seat 12 and back will recline. The tilt lever 41 is pulled outwardly to release the

limiting device.
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wei ght setting approximting his or her weight to
quickly and easily rotate the tilt tensioning knob 38

WO eoobloetsappropri ate setting. Alternatively, theCTUBES2005/024213
can set the tension to a lighter weight, to have the

seat A%%egt%ﬁéw&ﬁp%ﬁr q8i @k kixo 1o R 44 G ot}icgﬁ%h fb%ﬂzﬁh;i)le, the

to have the sea ecline nore slowy, according

pref er.ence. .Eor .ex [
iepae 3 Tha B BarrEaEoe e briby TR pnERBRE BNt Whlen i
setting, or can set it to a higher or |9
camiwed it el rpnival brusing: [ and bopperplss pitea W%?ﬁmg assembly
Moreover, the full tilt of the seat 12 can be limted
fimpginr Theglitlockingeaspersblyi 164 cobparstes witht magnetic membep] @(and a
operatively connected to the drive shaft 46 is a tilt
dét@ﬂtﬁsﬁoﬁl ds) Whenfaeiithtedmouemartdif yhe tilhkever 41t frbm\aaeledselposition
can limt, or set, the degree of tilt to which the

(\ﬁﬂ%& ihelflt Fe%@f 4118 lp%l'lgd BaskardW Hont @ iliRusihBa 65,1k whiiMting is

IS pu 'ed ou rdly to rel ease the I|n1t|ng

st VI
PREHSEE P BAOFREN PEHET Bt M fudhi pfiod ardi 0
control housin s .illuystrated, cl ude
R DT N R T ER T
housi ng 16 and cooperates with a tilt |ocking asse n‘%i
thehtalt Wicking Fissentily 104, 0 th gompasers tijt liniterapesplsr 408 dhafibiagks
a magnetic nenber 100 (and a detent/stop 106) which
rdtagon of tht dexapousinshapedadllower ghinfit48Ivehearactvated by thedilt lever 41.
rel ease position (where the tilt lever 4 1 is pulled

TR M@ héRmertins 15 hd18 ik porstidiOwikih, theédilt whited) houdihg 0,
is permtted, to a | ocked position (where the tilt

O{Rgll)é 1Hel§> ?1% | %g?ﬁéjm%%&zi& éfnl%éi‘tlgo taH@dﬁbﬁttlolg {A8r ﬂ(@arﬂtouter

i s ushi n e til ever

RIS, LRk e R ??ai%’é?%g%etfc‘*é? b0 s

rotation of the hexagonal shaped foll oper shaft

debraibed belovat B mgencHe manber | 8@ trpogitipnedrpforineps a ﬁhﬁﬂ pytion
menber 105 is held in position within the tilt control
dfthuksiod@nd 82 ofertdt ieved 41. dbljeadstant 10hbasrpgerst dpertnepnssing side
100 and detent 108, by inner 106 and outer

walls 109, 110 and the magnetic member 100 has a portion 112 thereof which is
operatively positioned between the opposing side walls 109, 110. The side walls 109,
110 are made from a material which is magnetically attractive, such that the magnetic
member 100 will be drawn into contact to either of the side walls 109, 110 if the
magnetic member 100 comes into close proximity thereto. When the tilt lever 41 is
pushed inwardly to lock the hexagonal follower shaft 43, the magnetic member 100 is
into close proximity to an inner most side wall 110 of the detent 108, which attracts
the magnetic member 100 drawing it into contact with the side wall 109. At this
position, the tilt lever 41 is moved fully to the locked position. The attraction of the

magnetic member 100 to the detent 108 not only draws the tilt lever 41 fully inward to
17



107 bushings. The detent 108 cooperates with the

af oresaid magnetic menber 100 as described bel ow. The
wore@ael4se7 menber 100 is positioned at or near BCTUS108§/024213

portion of the rod end 42 of the tilt lever 4 1. The

ef%he}%’v @Hdrllglﬁrghlﬁé\ée n? ot AR n@ Elteatfg gﬁ’ ﬁﬁ&lﬂ& Rbdgioel Esa LIS|2

e e portion
her eof whi.ch i atj vel ione
iasbt%ge. ngaggnfrla eleﬁ;@aer 200, eslcfétaeg‘ﬁ%ﬁ e dség‘?/\)g Al 165 oSf"g 196K
are made from a naterlal which is eti cal
seavesrta@ilibly, nosifi the ysax thehibe Hldaet it ﬁéﬂ?ﬁé’r mﬁywlv to the
drawn into contact to either of the side walls 109,
lotk&d pésitidte Cmpreselys drmrimgthe tddecardoutwiardlycicodts in the
proximty thereto. Wen the tilt lever 4 1 is pushed
map¥@h¥mb& 100dsniiReinieyagofakintiot foappositwdd wdlB 110 bEthe
magneti ¢ nenber 100 is into close proximty to an

détte{;kefOSnRrﬁi Sﬁlé%@/lé@adréws’lﬁg tictohEn ik t100 intd @Bnta¥i €l the side

acts erragnelcrre er 100 drawmng it into

ct with th 9.
B T e B e
T e attraction of the nagnetic nenber
pestient A @@\f?@?or&%ﬂtyﬂd‘f@s&@wﬂﬁ%@WF femRsE £ 100 e 'ﬁ’ﬁls}‘&‘i wail 110
i nward toensure full inward novenent, but al so creates
aB0 ceaattisbheaudile delidks myhi¢h idicatgs thet thejdilt leypret] hagandeed Been
magneti ¢ nenber 100 nakes contact with the side wall

£8Pmovéi ® theldl@ked pasiticesattwhiciditing ys pevtitted. t he user
that the tilt lever 4 1 has been noved fully to the

' ock ﬁiﬂ' R%f kd ¢1%Orde GONMRIES Bbvforioant (ier the bhdkirést 11 @ yeuTerfibly

out war esul ts In the magnetic menber 100 coni ng

i nt ose Pr OXI

lwfc&a ARGyl REBARIAE 19nies HEAD, dhhiiarhl ofa
into contact id

Iegbar SURROTE 709 %rmﬁwi@cwi@%’am@ﬁ’m HOR S, RS Soppsine
rel ease position. As above, contact between thie

arfeqyn durnbarrped 867 farontstng the beryaf thgusery %ie areap b fiame
the audi ble "click" which indicates that the tilt

Joawesurdd By hagnitivdeerbdrseng.f mbgnetsrtythe lembarnady dhe fvatipad
p03|t|on at which tilting is permtted. In order to

! eylg ?ﬁarfﬁ%ineaziﬂ%e gaudable, il froferatdgheldtife cbaysatint 14
relationship to each other on opposite sides of the backrest 14 fabric 28 by the
magnets. Preferably, six magnets 206a-206f are included on the face of the rear
lumbar frame 204 which are matched to six magnets 208a-208f on the rear side of the
front lumbar pad 202 which mates with the face of the lumbar frame 204. In this
manner, the mesh fabric of the backrest 14 is "captured” between the front pad 202
and rear frame 204 of the lumbar support 200. Since there is no permanent
connection between the lumbar support 200 and the backrest 14, the lumbar support

200 is vertically (and horizontally) adjustable along substantially the entire surface of

the backrest 14. Consequently, the lumbar support 200 is essentially infinitely
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i ncludes a | unbar support nenber. Referring to Figures

16-19, an enbodi ment of a |umbar support 200 for a
waimm_lacs_m according to the invention is ill ustPEr/Es2005024213

conprising a front |unbar pad 202 for contacting the
a@ﬁgéfblgfacéd?gin%gﬁ%he ROes FiAsel, YRR Tunh bR pelQft seppett. el

Tﬁ rr?gnetl C j ers, e.g., magnets, to the |unbar pad.

ne ont pad 202.and rear,.

d%ﬁ]]r&d,p EPEST AR FeRGGMOYe %ra%délgsrt ﬂ{éﬁ%&%gr éﬁ:@ﬁgﬂ ?b@%ﬂ?léuvt‘?nog the

operatin ons
each ot her on oppgsit he b est

e si f ac 14. fabr,i c
fropt pagl A03eanddbgeces frampe 204 Wgﬁ%lf,%“é‘it’%a}}%?g‘?é{’%m? icfjaghment
are included on the face of the rear |unbar frane 204
thehdbetweene nmat ched to si x magnets 208a-208f on the rear
side of the front |unbar pad 202 which mates with the
f ace Agfshowe ih tHobadethit arBig2@4.8, the frdut Jumisarped 202 ban bresh
fabric of the backrest 14 is "captured" between the

n%ﬁﬁbn@&ﬁofaﬁ' ARIoRRE pidsBfRNg @Aslcg‘hﬂwardeun@%én&al@ma&h a

hO.|Since there i's no permanent connection between
t he .SUp . ; r
ugegwgﬁﬁil%%%gr#sﬂ&é%%%%r%‘*(e‘aﬁﬁe A
adj ust abl e al ong. suhstantially. the entiyt urfac f
i Rl Vg s ameeRTanie t amerer o R S os o
is essentially infinitelyadjustable accordjng to the .
thpsmpplestio¢lastpmerd&E), gol @mqbb% ghat isgnofg| %l%&ﬁ BaEr regtng
desired, the user may readily nove or adjust the
hislorther baukppainst e Gatkresto¢iand theHembaswpppr 000 Botinle fasing
rear frame 204 will follow because of the magnetic
sRifhRUTIRMroftiRESoe tane ebaclisids theyeof cam boimgection aidldddn In a
Figure 18, the front |unbar pad 202 can be

PE%F%%? %U&ﬁgleﬂ{ e ¥aRE tiae ‘Blaé'@in%ﬁgr Rlramkics thaﬁlmﬁe n%tgirng surface,

curved to generally match a users

i an. faci f i - :
&Eﬁbﬁﬂ:ﬂa@&o%‘f&%ﬁ%‘%m%%ﬁﬁr,aé&t@e b M oy B bl D or
made of a nore confortab ial, . .
henbrlEm st e 1T BRRSRL {OPp TG ob W gBoRed) figpic pg in
nore pleasing to a user resti % his or her back )
oa@;a::c]m mr(])m ]Ez@nffoatak}yess,lppqrhtlﬁn@elt e|hagh side §f fisdrant pad202 which
Both the facing

contacts the backrest 14 can have integrally molded magnet holding portions.

As described above, a mesh material 28 is preferably utilized for the seat 12
and backrest 14 material. However, it should be understood that the backrest 14
material could be formed from any type of appropriate, relatively thin material Which
would permit the cooperating magnetic members of the front pad 202 and rear frame
204 of the lumbar support 200 to be maintained in a cooperating relationship on each
side of the material as the lumbar support 200 is adjusted.

Preferably the seat 12 and backrest 14 are comprised of a frame having an
elastic mesh fabric 28 attached thereto. Referring to Figure 20, the mesh fabric 28

preferably comprises a plurality of different types of materials, such as multifilament
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surface of the front pad 202 and aback side thereof
can be injection nolded. In a preferred enbodi nent,
W b@oatsk7 si de has a hi gher duroneter than theP¢HUBI995/024213

surface, but is still able to flex. In this nmanner, as
e
AW SBTAe BoR R0 809 LD 1 b 2

th e sh fabric 28 in nor.e conf
beﬂgﬁ%ﬁ? oafoviesa i R ﬂ%ﬁlefsg%twe% FrfRTnal ROy vser
whi ch contacts {he backrest 14 can ve
suehl thatpinadistto FBPAEgLRYiths Eh?érl e eeﬁqrggeg g@fé ofghe
mesh nmaterial 28 is preferabl tilized for the seat,
séf 1anradd backcest ¢ compniag @miokded \peerf,erabkv forraed by ingection
understood that the backrest 14 material could be
mhiB @r bileFt@REntiyRe phktieppldpy feairdquasgheddsuritbod Hehdimfter in
mat eri al which would permt the cooperating nagnetic

rﬁ@'%@l’éﬁ Wih Wﬁ‘?chf th@ MesP &fhridAds BES ih€@PofatATEA L wal thieeesh

mbar support to be maintained |n a cooperatlng

i R 9@%879%@%?%5@{02@% TBREH B Al St

and ackrest 14 are co rls of a ne

e é’&rﬁeﬂé}"BfﬁB-‘/tﬁ@? SHP AR ¢ o
F| gure 20, the nesh fabri c 28 preferably conprises a
cphvengibhalylerst wenvefnaktem: A Jage aveave inulefipedipsonesyibgre adjacent
mul tifilamentyarn and nonofil anent fibers that provide
vadip Giper (e amenphitaents) drerrhgedsie ppird Yithroge haiskadesountiahe
This can provide a nore confortabl e seating

FAhdr HRGRIB Pl OF fillfif} ¥hi8effestikeelly IodRing@th pisk fifl flacé. Oln the
C|Fculate%ahout tﬁg chair 10 and thg user's body. Each

r«lﬁzﬁe 1’?‘18 %@%Pﬁ?ﬁeﬁg @Eﬁw&iﬁ' GEHREd %ﬁll@t@ﬁ&ﬁﬁilament

pre era ectlon nol di ng or other
conventional .plasti.c ues

rﬂ@?%*ﬁ 2P CERPRRES fohal fnaqm‘% ‘ﬂé%n?fﬁ‘e %ﬁﬁ % ic
has been i ncor por at ed. As shown, t abric
Honepuralo varunsiserpatiesy whishiwist FWisecnthemma s Sys The
i nterwoven with nonofilanment el astonmeric material
fbr$p2s thiks peadp énsigmifibantlyy' strgchdbée"yta asufficientiydavtenndiganso as
| eno weave pattern. A leno weave is defined as one
tohpesedeslfing §ipport for the body of the user.

A presently preferred embodiment of the construction of the seat 12 and
backrest 14 are illustrated in Figures 8 and 21-26. As shown in Figure 8, the seat 12
generally comprises an inner frame 310 over which is attached an outer frame 308
using fasteners 314 to secure the two together. As shown in Figure 21, the outer
frame 308 is comprised of an overmolding 305 encapsulating a rim portion 300 to
which the mesh fabric 28 has been attached. As shown in Figures 8 and 22, the

backrest 14 is similarly formed of an outer frame 309 secured via fasteners 314 over

an inner frame 311, wherein the outer frame 309 is likewise formed of an
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warp fibers (i.e., nonofilaments) are arranged in

pairs wwth one twi sted around the other between picks
w@boobioldsthg yarn, effectively |ocking each pi CRCT/IIS2005/024213

place. In the figure, the nultifilanent yarn 250 is

o rtigal ori i@ RB i IR I8 1
1‘% # eé’sca Sutiaet gvmlfllﬂr%g gﬁﬁﬁﬁ&i 1strgncf“rgﬁgen(gra a;
vvoven | a hori zont al "over/under" pattern which tw st
ghedt he nultifilanent strands. The fabric 28 thus

nade Is significantly "stretchable” to a suffi nt |
t aut Thosedt % 2 opnstrpctien ans! HARRT egasaembhymf%hh?&%?ﬂ%e %téﬂ
body of the user. A presently preferred enbodi nent of

hérbimaften sid itdd fodre wiletstroddeaithetckrest aedostraetiopsangmganner of
illustrated in Figures 8 and 21-26. As shown in Figure

astembliAis SERhtiAR idemesabid e CINDL comssruation. nAesuchy Brbaddrost 14
over ‘which is attached an outer frame 308 using

cé}as hERS S ngﬂcﬁthtaﬁv@ee@éé SbddB dbin HeRGRttRer . As shown in

e outer rane 308 is conprlsed of an

\% |e£ ﬁﬁl? %ﬁl@: 3 05132@ 15 3 %llg%thlg t%%f;]éoa {11 gﬁ]d &‘gﬂldﬁé)areas for

in Figures 8 and 22, the backr

sqaoFing hesealah? (oUbe flticaial hegyng I8 Fé‘a 0‘6‘165%?'51&13% é%/%re%.’[%?ly
over an inner frane 3 11, wherein the outer frane 309
niagle fnitkgral with fermesh fabrians describediahnyeams is aangwer thef Wil be
arimportion 301 to which the mesh fabric 28 has been
nidré fgRaibscriied ek, AR thrausdrrfranid 308 iapticedovrthoinner frame
assenbly wll be described in detail hereinafter, and

318, ihS rhnREsiHMELISthAQT dohkatbréiberytRels) 88 ekl fabric 28 is engaged

construction and manner of assenbly is essentially

bk%ﬁ %tplgérf}aldgégli hF’&h%‘?ﬁ#er FonRo9t F NS teYhter ABnRHRIR is gbﬁtloned

cons 1on'1s not otherw se described in
detail herein

depp e thg inneg %ﬁé&? t 8@5“?’?1@ G g ég%br%" i 5 gﬁ?ﬂpng

the seat 12 to the tilt control hou3| ng The
dowawerdoer the ypper edastsityhamae framedit |°a‘%§11%31thﬁ H?é?shgéhﬁlc 2810
fabric, as described above, and in a manner that wl|
Heeome tensioned to a desired degree necessary to provide support for a user sitting in

the chair 10. The inner frame 310 is then secured in position to the outer frame 308
by a plurality of fasteners, such as mechanical screws or the like, which, for example,
pass through pilot holes intermittently molded about the inner frame 310 and
threadingly engage screw holes in the outer frame 308, as shown best in Figure 26.
This locks the inner frame 310 and outer frame 308 together, maintaining the mesh
fabric 28 in a taut condition. It will be understood by those skilled in the art that other
fastening means may be used to lock the inner 310 and outer 308 frames together.

For example, electro-bonding and/or chemical bonding techniques, well known in the
art, may be used. In a preferred embodiment, both the inner 310 and outer 308 frames

have planar mating surfaces for facilitating the connection of the two pieces.
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nore fully described below As the outer franme 308 is
pl aced over the inner franme 310, in a manner simlar

wo eoobloats7of an enbroi dery hoop, the nesh fabri PCRBS1085/024213
engaged by an upper edge 312 of the inner frame 310 .

As t I'I\&ffér}ghg E%Igllrgﬁ{gt@ %z%é e spc%%é bt QREHu RS W@éutémaznées 308,

i nner perinmeter of the nmesh fabric

[ |1e 0 rd quer the. .upper e f j: r

3p ahtbests, aaLRretie restee BT frs 8% B, lGruAE R
tensioned to a _desired degree necessary to proyid

pEespRiby prefesred smbodimant of thednystiPRe ﬁtmli;ulﬁr@? SRFEng ﬁﬁé?aﬁ the
frame 310 is then secured in position to the outer .
sfretahabl@H8stbfabeic AB iy mitially oddefintsgesh siith, a rm@lortzan 300, at which
mechani cal screws or the like, which, for exanple,

sfa%s $hd MEUEbriP2$ Bitin AQlefsrallnieixad] drantstrytchal, dentlitibruTo attach
the inner frame 310 and threadi ngly engage screw hol es

tﬁ#f;ﬂﬁg@% $60, AR MAB % SORWIdRSjid 4hdHb plics] %gan

the I nner frame 310 and outer frane

R e T R
e S SLe LA TS B2t B

exanpl e, el ectro-bondi ng and/ or chem cal bondin% ) .
308 ahpictruady mede f & nopmiysster elpstoarear or pelypropyleae gatqrigl gnd is
preferred enbodi nent, both the inner 310 and outer 308
ihjeatimembRi¢é topiha parimest ofithesneshdatese 2% r THeavaterialdbr thy rim
the connection of the two pieces.Referring to Figures

poriAP300) 88188180 Qe That G hipd i@ Redfirell fie melitiie mbteaiak; and
308, 309 of the seat 12 and backrest 14, respectively,

t {1%% i llﬁg%{ iﬁg}%xeel‘tiinii]ec%ﬁ ﬂ{o‘iiélilﬁg ’rcﬁcﬂﬂi?iug,r@ A6 thdtwiNeleSiri& e to the

e 1 nvent articular, regarding

the seat, the.stretchable nesh,fabrjc 28 i,s iRpiti-al
ISR S R (B PRGOS e S0beR ikl ROL LR
the mesh fabric 28 is in a generally rel axed, or

formss # peratraent hosd BFHYESA themam PortRn’ ¢ atexiah 39 h Srstohgble
rel axed mesh fabric 28 is held in a jig and is pl aced
heshafabriin} & cAn ontenpéritnetgr oftbhinresh fabrigti8¢ whichenagyi extend
portion 300 is injected about the periphery of the
dxesthallyabrthe rigBpdrtion 580, des kit bs idmpenedfoff drdef dmbct Haring the

The ri'm portion
final manufacture of the outer frame 308.

As shown in the figures, the outer frame 308 is substantially rigid, and is
finally constructed by overmolding a rigid material of exceptional mass and geometry
continuously about the perimeter of the mesh fabric 28 and enclosing the rim portion
300, to create a composite outer frame assembly 308 that is not susceptible to
expansion or deformation during the frame construction. Preferably, the overmolding
material comprises glass filled or non-glass nylon or neoprene or polypropylene,

which is injection molded over the rim portion 300 at a temperature which does not

exceed about 220°C. This temperature is selected to avoid any appreciable melting of
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300 is preferably nmade of a copol yester el astonmer or

pol ypropyl ene material and is injection nolded to the
w@eeosietser of the nmesh fabric 28. The mat eri al PEDUS100%024213

rimportion 300 is selected such that the tenperature

requir t | e k il
e oo R e Bt pro PSR SaE o PR oes not
destructive to e fabrigc 2 Preferab t hi

g B2 bR e E B Posafs00 Ot S bepll dmase t
per manent bond between the rim portion 300 nmateri al
therraeshifabrde 2&t chabl e mesh fabric 28. An outer perineter

of the nmesh fabric 28, which may extend externall)}/l of
t he Mhenopter fiame 380 0f thedrackiesthldis pranvfachmediingixpctly the same
intact during the final manufacture of the outer franme

ma8Ber AthToMMAe bitet hamki308 e the sehiel 20astjast desaived 3WBus, both the
substantially rigid, and is finally constructed by

s §5 104 BhilFed 14 0t gfﬁ@é ShiclraBhn&®AR 370134 1 ABGAg akebss

geonetry conti nuously about the perineter of the nesh

fabri¢c 28.and encl gsi t rd [ t
serRp g ser@tln Pefm il el dia bR AE: fbgtihn b S8 A
suscepti bl e to expansi on or. deformation durin e
R RRIRE O MECIES WS ST O SPISp T CONBMSVR PHOPBIERg TS shape of
material conprises glass filled or non-gl ass, nyl on or
tieinpersy®, 311 pul guiercidPl 20feframps ars preferahlyconmbimapArpetd can
over the rimportion 300 at a tenperature which does
baebnExae®th thb dnectdAGRIdingprocesetvpmmyabntoer. i Borsehmptep the front
to avoi d any appreciable nelting ofthe rim portion 300

og Wid Jagk frlife it wﬁﬂe%%v@fdlg @S rovideid@ed EEnfovan My werigthighs
oes not touch the nesh fabric 28 beyond the rim

01 L8 Ak S 9 ind@l SATROR 71 8 ol dacr e
P8l R Bl 51 FdiBoln 3 £ ARGk, RITRIAT, B foopromERly
manuf act ured i ac t sane manner as.that fo :
PRAOBLHGHS FPuHE SBBObIE Y oAy DoD A e Brohat PR nver
Thus, both the seat 12 and backrest 14 geon'pr I.Se .a
feanas CEis nad futher refipygswny Presswe oG SRy s Jeeg PbUS cdge pf By scat,
of continuous perineter. The outer franes 308, 309 of
vidtihgtehy fapiovddhancmfort of the seat.

Similarly, the backrest 14 may be contoured so as to provide lumbar support
for the lower back of the user, as well as for the upper portion of the back near the
users shoulders. In whatever shape the seat 12 and backrest 14 are configured, the
mesh fabric 28 is stretched from a relaxed condition prior to assembly, to a final
stretched condition wherein the fabric 28 is captured between the inner 310, 311 and
outer 308, 309 frames, and in which condition the fabric 28 is sufficiently taut to
adequately and comfortably support the weight of the user.

The design described above results in the exterior surface of the outer frames

308, 309 defining an exterior surface of the frame of the seat and the backrest, such

that a cleaner, more aesthetic exterior surface of the seat and backrest frames is
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t he backrest 14 |ikew se have a cross section of

conti nuous perineter. The shape of the inner 310, 311
wanweoutser 308, 309 franes are preferably PCT/US2005/024213

conplinmentary, and can be configured in the injection
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frame. This pad further relieves any pressure on the
thes ¢lxe tsvol segs af thelvbambipewhbith réssivedhe Carvipy iapertprasaielegrly visible.
i mproves the confort of the seat. Simlarly, the
Thacdaneséatd 4 ledmyestieticsint appealthgscharsexteviopr bivthe prdsemtinganner of
support for the | ower back of the user, as well as for

a@tg@-‘rﬁ’egl@ﬁfnlyé’ bR etth Hehifechakdonters0s, BE9 tsEiser 310, 311 frames
shoul de

rs.” I n whatever shape the seat 12 and backr est
.14 ar i e -ahri | ind. A
if gl PP LGy VTR AR bllowng Shadd SrtdilBebing, As
stretched condition wherei.n the fabri,c 28 is.cantured
BB b A e B, S oR AR p ISR s 4T Pl o not
and in which condition the fabric_28 is sufficiently
reeat anyovisiblaeamdiepesndhe ewebiremet J0% dppand therrnerdiagiss 310,
of the user. The design described above results in the
31} givingra desmenemoothet hgpeatanes. Onlyrfiean Sgghotovanddfack ivieyy can
an exterior surface of the frame of the seat and the

thagikp18 Sbam BYEFech filad inferGind DR fraffies ®e aest heti ¢ exteri or
surface of the seat and backrest franes isachieved. In

Sone &J;ﬁ?icgn $ib@0Sn WHHChatt 1, Zfeidht H'IEﬁlBtnfle%@ flebhdrim Fdi€he

backre nd seat supports, the nesh portion is
attached to a cartrier rti i ' [
reat SPTeman Bt ey ot A st Bl S Py 07 R Blrwand
seat and_ backrest frame nenpers, suc t the two
Sl ing 5 PRI i & FIORE BregRatin o0 (re gl BRteol
inserts are clearly visible. This can create _a |ess
lwesingdbi dmtHistuhplaetcepigele AP is teseived ay vpnenendeorfpr eEthe
manner of attachnent, only a single seam between the
Rl @y 3QfhstaBRLoitn ROmdichIbieraBy tandactsrthebase 18 to the tilt
control housing 16. Adjacent the tubular receptacle 320 is provided a height
adjustment actuator 322 which cooperates with the upper end of the vertical column
20 to activate the vertical adjustment of the adjustable column 20. The vertical
column 20 can be an adjustable column, such as a conventional gas operated
piston/cylinder. The actuator 322 can be pivotably pinned at a base portion thereof
via a pair of retainers 324, 325. A distal portion of the actuator 322 overlay somewhat
the tubular receptacle 320 and cooperates with the upper end of the vertical column 20

to effect vertical adjustment thereof. The vertical adjustment control rod 44 has a rod

end 45 which is captured in the tilt control housing 16 and is operatively associated
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Is created, which is also only visible fromeither

bel ow the chair or from behind. As can be seen in the
waele@wiongg7f i gures, the top, front and side vi ewBCDIS1008024213

chair 10 do not reveal any visible seam between the
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rdidedree lowerete Asesitient therhbir 326 et else he peovaRd intermedateithe rigid
control housing 16. In this tubular receptacle 320 is
oliRF QirtRE 600 HRNEE s I30nditheveficdl hdjuemidnt bty 322, wherein
adj ust abl e col utm 20 whi ch generally connects the base

" teSelifledtMerhbdr 326 %ah g%% MR 9dikGm AP READE 35 wards a

ubul ar receptacle i's pfovided a hei ght adjustnent
p{?ﬁ 'glsét?\hlig %/ex\é\ih(g!fic '&sgrggl%ecg)%glgets\fevwg{ag a(gjﬁgtal\%/ig g?fl’ugg‘{% (?Jactivated,

adj ust nrent. of the adjustable_colu 20.. Th ertical
seqhl tharthe beighofiihe xrtiselj ol boaset 9d1g%tfﬁ L1 opposite end of

conventional gas operated piston/cylinder. The

thzectentatab pdjBRtenhcotitr] pidistadiahgle sprii@uedior gapamanysbr t i on
thereof via a pair of retainers 324, 325. A distal

nid@ipul Afonaherbbftoanswathe heightZzdpnsanémycator B8R to 4 beeond position
tubul ar receptacle 320 and cooperates with the upper

il etile Aflsth&Rlor a0 witaR alifisebleaelunveno iscalabled.
adj ustment thereof. The vertical adjustnment contro

h : . - :
ety OR0uef B HOSRILAOAR HE Skl Rul
o e et S b AEE Bhob FR e
t he pinned end such that the distal portion of the
naernben 836 agpmagicallywbinsng thedeight pdipsimet aaiyalen 323 hack to a

colum 20 to pernmit the seat 12 height to be raised or
positien etherevartieil hiljpstmentobithe cRGNAis deantivhedpr ovi ded
internediate the rigid outer surface 60 of the tilt

Spri ngheRSis ABSLHHBE h¥Ri is @ahulddin@ioneindawsitishasle 32e or task

wher ei n
chair 10 which can accommodate users of varying shapes and sizes in a variety of
ways.

Although specific embodiments of the invention are shown in the drawings
and described in detail herein, it will be appreciated by those skilled in the art that
various modifications and alternatives could be developed in light of the overall
teachings of the disclosure. Accordingly, the particular embodiments disclosed herein
are meant to be illustrative only, and not limiting to the scope of the invention, which

is to be given the full breadth of the appended claims and any and all equivalents

thereof.
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the resilient nenber 326 can bias the height

adj ustment actuator 322 towards a position at which
waoeobiocsl7 adj ust nent of the vertical adjustabl BCUR200%1024213

20 deactivated, such that the height of the vertica

E@ l nﬂ12ogcannot be adj usted. The opposite end of the
ustnment control rod is a handl e configured
for ea manua| ulation th of .t
Lhel g TARROUPTERE SRebtAuH S o il ptgéﬁi%chamsm
_wherein vertical_ ad] ustnent of the ve t|c Y :
indetmediateiaid st andhsapbbass, abackresticonpreipd foaflgast ape ofidigat
movenent of the handle permts the verti cal I y
aibi§ailh tik il eeh oo saidlt mechanisma hswug o tilti sprieg.edid thlhmechanism
rel easing the handle results in the resilient nenber
ceRcRE P s&ald ¥ rahagite petnliembebbit ofidhid stateelttive to said tilt
act uat or 322 back to a position where verti cal

oSN erOh ol dVenalt IRl 980 Lt Al grind FRGRinkSn

ererni1s a multi-functional and
.posi ti onabl e offlc o ok k .ch 10 which can
t E@&ﬁ#@ﬂé?@‘ﬁ§@9§e% léiﬁggéﬁapes and sizes in a
vari ety of ways. Although speci fic enbodi nents of the
i nvention are shown in the drawi ngs and described in
detail herein, it will be appreciated by those skilled
2i n t fbe ahair ohclainy & firthes comprising at leas said septaptetabhagonpeged
coul d be developed in light of the overall teachings
t®faid AR nitich&lios bye, pléatior el linkk ywhdréia applitationlofiweight to said
enbodi nents di scl osed herein are neant to be

i: t IS B 16ME 0RELY saldiﬁl@rzﬂﬁy of TifRsttb Bgtiviage $alibtiB epyieg wftilt at
e I nvention, whi is to be given the full breadth

of the ende s d any and all equivalents
l?aﬁte?neeo()f %ﬁsteglagd%}ag melg%& 1. Achair conprising a
base, a seat supported by said base, a tilt nechanism

internedi ate said seat and sai d base, a backrest

connected to at |east one of said ?ﬁat g@&_sald % d
3mechdieshyir of¢lging 2whepeie saif PhralY of Hgksivrthes camprisgy Lirst an
said tilt mechani sm _ .
second pairs of parallel arms rotatably connecting opposite sides of said seat to said

tilt mechanism such that said seat rotates about said tilt mechanism in a first path
defined by said first and second pairs of parallel arms, and wherein at least one of said
first and second pairs of parallel arms are connected to said tilt spring such that said

tilt spring is activated responsive to movement of said seat.

4. The chair of claim 3 further comprising said backrest rotatably connected to
said seat and a third link rotatably connecting said backrest to said tilt mechanism
such that said backrest rotates relative to said tilt mechanism in a second path, said
second path defined by said third link and the connection of said backrest to said seat,

and wherein tilting of said seat and said backrest occurs independently as defined by
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connected to said seat in a manner to permt novenent
of said seat relative to said tilt nechanism wherein
worpweetsy7 of said seat activates said tilt sprP@muUS2005/024213
resulting in tilting at | east one of said seat and
[ [ . The chair of claim1 further
S%@rfég%t?ﬁ??%‘:%g{lp?é%st said seat rotatably connected to
said tilt nechanismby a plurality of Iinks, wherein
application of weight to said seat causes at | east one
of said plurality of links to actijvate said til .
Sspri Age clair of clain 4 whigeein s bepkreshisgotagably a%wgfgéao said seat
backrest. 3. The chair of claim2 wherein said
atpdeat @dninbytionf points kSofe it sawh firsbandrsecers! ains of paratielsamsnd
pairs of parallel arns rotatably connecting opposite
sides of said seat to said tilt nechani sm such that
said seat rotates about said tilt nechanismin a first

ePat hreleff nede Hxin%'g ofdifi $did anA IBRCRAYY -BRiped ik rotatably

paral el arns, an erein at |east one of said first

and cond pairs of pa
odiogteEit P BEr it SRR R Rl of{ AyGEBRERbEtul at one
activated responsive to novenent of said seat. 4. The
logatipp onpaid bagkt®: f urt her conprising sai d backr est
rotatably connected to said seat and a third |ink
rotatably connecting said backrest to said tilt
mechani sm such that said backrest rotates relative to
7sai d Tthelchaif®f Haim 8 whereia asleaode phsdid sebputl bakoastiangdilied
defined by said third |link and the connection of said
DR i Stly0n 28 3hitia PRI tIMAGH R Ko Aryl tiltiAE 0PEaié 8éat and
fgeatagﬁ%mﬁgP%ﬂggckrest %@%ursq{ndepeggent y as defined
]bﬁsa%d first and second paths. 5. The chair of claim4
P81 n said backrest is rotatably connected to said
seat at seat connection points of one of said first
and second pairs of parallel arns. 6. The chair of
claim4 wherein said third link is a Y-shaped |in
& ot atBisl qaic of alain d furtherioppprising i tHhdmyer W Cﬁ 1§ ppyable
mechani sm and pi votably connected at one | ocation on
W ebnbmafidsr ssition at which tilting is enabled and a second position at which

tilting is prevented, said tilt limiter having a magnetic portion which facilitates full

movement of said tilt limiter fully to at least one of said first and second positions.

9, The chair of claim 8§ wherein said tilt limiter creates an audible indication that

said tilt limiter has moved fully to at least one of said first and second positions.

10.  The chair of claim 9 wherein said magnetic portion facilitates creating said
audible indication that said tilt limiter has moved fully to at least one of said first and

second positions.
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7. The chair of claim2 wherein at |east one of said

seat and backrest are tilted forward at |east slightly
WO pooat14smi tial position prior to any tilting oPCHEBIN05/024213

seat and backrest. 8. The chair of claim1 further

OMDERSi G i L1, . Co

1TSS Bty BE el 1 Bk e e bEATUAR i R4 PRRRetfurther

secand si.tion at which tilting is prevented, said

cf”fnlpfls?sigr?ﬁ?xéblel’i%q? H@f‘t%’flq?ragneti c portion which

facilitates full novenent of said tilt limter fully

to at |l east one of said first and second positions. 9.

The chair of claim8 wherein said tilt limter creates

1an adithelzheir iofidiamatl iforthérivampsising: tilt |initer has noved

fully to at | east one of said first and second

posi ti 1gAbar skpport Aeviep aiffonopadhiai amedr fhinae,ciall Baritghad and rear

magnetic portion facilitates creating said audible

ﬂaa{ﬂge{ ﬁ&itioﬁablfefbﬁtopggéli% s?désbkaimbaﬁ&eéﬁ,as moved fully to

east one of Irst and second positions. 11.
The chair..of claim1l wherej '
and SarretS merLEr OPRERT e Badh o BRPRoMARY hg T8 oFala
material. 12. The chair of claim 1l further conprising:

rear) frampea r support having a front pad and a rear frane,
said front pad and rear frame positionable on opposite

si dessaisf frandipdd bad keae Same meainfainplle v ppwtien lativede gaghypther on
back of said front pad and a front of said rear frane;
sarl dhpbsiedsidgsadt saiddbatlaast via attractivei fotcas betbieen said pegihetion
relative to each other on said opposite sides of said
RagkLest via attractive forces between said magnetic
nmenbers; said |unbar support novable relative to said

et | | bl e rel ative to sai
o dnn e PRl ERRRRI G IR E 2R & 2R etiRE,

suc e : iy .
memgers maintain said front pad and rear frame in position relative to each other such

that said lumbar support is positionable at a desired location on said backrest; and
said backrest formed from a material which enables said magnetic members to
maintain said front pad and rear frame in position relative to each other on opposite

sides of said material during movement of said lumbar support.

13.  The chair of claim 12 wherein said backrest material comprises is a flexible

mesh material.

14. A lumbar support for a chair backrest comprising:
a front pad and a rear frame;
said front pad and rear frame positionable on opposite sides of said backrest,

magnetic members provided on a back of said front pad and a front of said
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that said |unbar support is positionable at a desired

| ocati on on said backrest; and said backrest forned

wo e@aoassmat eri al whi ch enabl es sai d nmagneti c nRODESR0$/G24213
mai ntain said front pad and rear frame in position

& %@h&ye to each other on opposite sides of said

material during novenent of said |unbar support. 13.

The chair of claim 12 wherein said backrest .material
comptadiont Badan gk BHES HECHRRRLIEF BISTHOnF SIaHVF [fmsh other on
support for a chair backrest conprising: a front pad

seifl @pROsitesides pfsad backrest Vagirachiye Torses helweer saitwagnetic
positionabl e on opposite sides of said backrest,
memgpeed;i ¢ nmenbers provided on a back of said front pad

and a front of saidrear frane; said front pad and rear

f r amgajoBhfbay ga?pérenioname sélativ@rto lseldafatMesttad sgidaiagathier
on sai d opposite sides of said backrest via attractive

n&e%‘t%??ygﬁfté@ﬁ gepd %hfgm%éﬁ&éﬁg&?o%ﬁmi%ﬂuwfUJe%h other such

support novable relative to sal ackrest as said

neti c. menbers. mai ntai.n_said front d .
O S8 o oBartis Fosia s 2 fesref Rspfaf of Blg bfigen and
said | unbar support is positionahle a desired
I ocatsﬁlérbaélﬁeﬁggﬂn@a%‘kfpﬁ??te’éﬂdvq?g‘? Bnagziféﬁ? agngHfEgmbers to
froma material which enables said nagnetic nenbers to
meantatnesaid Sentad aodreap fidmend ppsen felaiive to paghorheriagrppposite

relative to each other on opposite sides of said

stiRb ef kAl ntsriah@urimpaoesthernbf séd thrhbarisappsupport. 15,
The | unbar support of claim 14 wherein said backrest
mat erial conprises a flexible mesh material. 16. The
chair of claim1 further conprising: at |east one of

lﬁgisﬂ "lsn%%mgcrt}dsuﬁﬁ‘érg oPASKE 88 bR AR MsPrdatetttl Qlrfprises a

flexible mesh material.

16.  The chair of claim 1 further comprising:

at least one of said seat and said backrest formed from a flexible mesh
material;

said flexible mesh material having a perimeter portion thereof attached to a
substantially rigid outer frame portion of at least one of said seat and said backrest;

said outer frame portion attachable to a mating inner frame portion of at least
one of said seat and said backrest;

said flexible mesh material stretchable from a first understretched condition to
a final stretched condition as said outer frame portion is attached to said inner frame
portion;

said outer frame portion having an outer surface which forms an outer surface
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material; said flexible mesh material having a
perineter portion thereof attached to a substantially

WO p@odi14s0t er franme portion of at | east one of BEi/USHeHN024213
and sai d backrest; said outer frame portion attachable

a t] inner f.r ' , 413 ;

ot GpsLBhq Ot R aplis i aBlebt WhnhusPhod G380 B fime portion

mat erial stretchable froma first understretched
;@hdition to a final stretched condition as said outer

frame portion is attached to said inner frame portion,

sai dsadinner fremspopmthiddenthx saihowsr supe potign e aﬁm%@ﬂ

forms an outer surfaceof at |east one of said seat and
tieadtel backrest when attached to said i nner frane

portion ; and said inner frame portion hidden by said

outer frame portion when attached thereto.
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