TTTLE OFFICE CHAIR Cross-Reference to Related Application: This
application claims priority to United States Provisional Patent Application
Serial No. 60/586,951, filed July E, 2004. BACKGROUND OF THE
INVENTION Field of the invention: The present invention relates to an
office chair, and more particularly-to amolded office, chair frame having a
mesh fabric support. Description obtk&Prior Art: There are a variety of
office and task chairs availabl&gﬁi&‘g I@ many of which have tilt
control mechanisms. The purpose of the design is to provide a
comfortable and ergonomic seating arrangement for the user that allows
thErgseRifesidnia Raledy abphsitions while providing the necessary

support and comfort for the user, regardless of the user's height, weight
or other %@%&Pﬁ?’fé’rﬁﬁ@ﬁéﬁ@%‘égé‘f‘é%y%%ﬁf@@%%&%ﬁ%%w has

abase, t p|c sters_or ed slides that rest on the floor,
arﬁ‘??fé %&g}f %ﬁ p;%er% c%ﬁté‘n)% é%pportlng the seat of the
chair thereon. Mounted to the support column and between the seat and
back of the chair is g lilk-geathRUSIRGYIsRSsaMaIE the various
controls, knobs and"mMeéchanisms Tor adjusting the height of the chair, the
tiltzadi the: sghaik-anghyarious other adjustments so that the user can
personalize the chair to his or her own use. The chair may or may not
include dimaresis;ihieitimaylatsadie fifee ohaadiudtable mracvdaibty af
positions. While there are, many mechanisms for controlling the tilt of an
offieadeh i s it c Srave ieeh amSPhSERFE §epatally operated by a spring

that iS operatlvely connected to the backrest and driven or activated by
Neaonkotiopof the Prior Art:

There ars a variety of office and task chairs available on the market, many of

which have tilt control mechanisms. The purpose of the design is to provide a
comfortable and ergonomic seating arrangement Tor the user that allows the user to sit
in a variety of positions while providing the necessary support and comfort for the
user, regardiess of the user's height, weight or ofhier physical characteristics.

| Generally, an office or task chatr bas 2 base, typically mounted on casters or
fixed slides that rest on the floor, and has attached thersto a support colummn
supporting the seaf of the chair thereon. Mounted to the support coiumn and between
the sest and back of the chair 15 a it control housing, which contains the various
conirols, knobs and mechanisms for adiusting 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 inciude armrests, which may also be fixed or
adjustable in a vaniety of positions, While there are many mechanisms for controlling

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



the backrest. While the spring can be of any type of construction, such as
leaf spring, coil spring, or the like, the tilt of the chair is generally
controlled by the user's weight pressing on the back portion of the chair.
The chair is generally biased toward an upright condition, such that the
er.must exert considerable pressure to tjlt the backrest to a reclining

K e e S N L R A T

t ring tensign, as soon as.the user moves forward, the backrest often
rrl?i"gﬁi/%e%c oTWardn%?u%epsggﬁ%%a%ggfﬁs%g%”a%f(cgﬁﬁ%cﬁ%%r. eﬁ%:%, (8 Uer
feRiPsRIES B AGANSL P PLOLHRAGK ARIRSY, ISFIBRAMNR DA weioh:

generally giving the feeling that the user is beéing pushed from the chalr, it
issRismpreleiablefantng chalk tphavene MmbarsHpRer b wRiche.alse
adjustable according to the shape or height of the user. There are a
vapetebhdinbarssiippanis availabke shut mositiardipermanentlyiaftached
to the chair. Preferably, the lumbar support is easily detachable from the
chedikssidle easlinea Pidtiem Bl haanuss rddesnol Heuin bs ravsiich
a support on the backrest i he lumbar support can be attached to either
Y HEHERIRE FEEE BRERE-CRAPCBATER BEHRRIGH RAHHe PRSP of
the chair. However, when no upholstery is provided it is preferahle. that
RGP 47 oA PR SAARTIE S0 HeP S BTG oF e Thbric,

WBJ&J%&%%%%EPMQ& meshfalrige %@i&'%%a'%%&%%@%@r&%@&rﬁ%@ of

the users y. It is also desired that the armrests be adjustable so that
theghaircansece i madalea-asemnahapyheight. While many chairs

provide adjustable armrests, the armrests should tilt proportionately to the
seat andthagksestaabhabtiteuset-rerhains icobdosiaple: atidty pasiion of
the chair and the user's arms remain level to the floor. Finally, the fabric of
thediistivlshowidipeovithe forradedemie slivporcforiimee asarienveightumse:
well as allowing for sufficient airflow around the chair and th user s body
tOHPEREYRE RS 281 CBPRTTIATER AR PRs SIRI WifBS CRsiE o RATBAS: (¥ an
tumbar support is easily detachable from the chair such that it can be removed if the
user does not desire to have such a support on the backrest. The lumber support can
be atiached to either the front or the back of the chair, or can be hidden within the
upholstery of the chair. However, when no upholstery is provided it is preferable that
the lumber support have an infinite adjustment on the face of the fabric, which may
inciude mesh faoric, from the lumbar io the pelvic region of the users bedy.
It 1s also desired that the armrests be adinstabie so that the chair can accommodats &
user of any hetght. While many chairs provide adiustable armrests, the armrests
shouid tilt proportionately ro the seat and backrest so that the user remeins
comfortable at any position of the chair and the user's arms remain level to the fioor.

Finally, the fabric of the chair should provide for adeguate support for the

user's weight, as well as ellowing for sufficient airflow around the chair and the user's
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upholstery covering with a foam interior for comfort and support , an open
weave fabric can allow for increased air circulation around the user. The
open weave, or mesh, fabric must be sufficiently taut to comfortably
support he user's weight, while comfortably conforming to each user's

SaiHe Dacishane.ihatararedssien, Saduinackisiobis olige o

just
task chair that is more accommodating to the user when the user wants

teprRene and-dRasiIML fiadRice thesserhagkdpisAnight pesition.

It is therefore an object of the present invention to provide an office or
testee chailidhabiseiusiablechod palinesHin adnese qapbpliedaanser
according to the wishes of the user. It is a further object of the present
imesiitiorritonpi wids: Eiviaciiystable offidferehbisthptrreelings asigHfumtiion
of the weight of the user, rather than with the pressure the use: exerts on
R AR EERS farihRTcHDEEEWSI PRy SRBBRNt invention to provide
an office- chair that has full adaptability for any particular user. BRIEF

DESCRIBFIONGE BRARINGS 87HHE0Y STHSF Shjettsase 4t s g

-advantages of the present inyention will become readil (;adp arent by
e R RS

aie shownbyway of-examelsanly, wherein: Figure 1 is an isometric view
of an office chair according to an embodiment of the invention. P bgure 2

is a leftisidesgwrofthe;afficeiehaissshawriadniguser tiahiguras is agight
side view of the office cnair, shown in Figure 1. 3 Figure 4 is a front view
ofithebfficedghstabshownamiskag ure tors controlied manner according to the
wishas of the nser.
it is & further object of the present invention to provide an adiustable office cheir that
Teclines gs 2 funchion of the weight of the user, rather than with the pressure the user
exerts on the backrest.
tig a stili further object of the present invention to provide an office chair that

has full adaptability for any particoiar user,

BRIETF DESCRIPTION OF THE DRAWINGS

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

Pigure 1 15 an isometric view of an office char according © an embodiment of
the mvenﬁan.

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

Figare 3 is a right side view of the office chair shown in Figure 1.
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Figure 5 is a rear view of the office chair shown in Figure 1. Figure 6 is a
top view of the office chair shown in Figure 1. Figure 7 is a bottom view of
the office chair shown in Figure 1. Figure 8 is an exploded view of an
embodiment of the office chair such as shown in Figure I. Figure 9 is an
isometric view of the housing and tilt mechanism, with the cover removed,
for an offis&schiaie %@th?fdﬁﬁ?ﬁ%&E%sP%mg‘W@an exploded
view of an embodiment of a hou a d tilt mechanism as shown in
Figure §*&§0rE FF‘F@%"S"@QW T8 finkage
mechargsm bé/ VEQ% ti %Eanl %J,}Q hou% G%Is attached to the
seat and BAcKrest oF an of?ce chalr Such as shownn T—'lgure 1, with the

linkages:shawnJn a,fully UerigbtRasiton efting, chairfigure 2 s a side

view of the same linkages as shown in Figure 11, except shown in a fully
reclinedrpgsition ferhe.ebainckigtueedtditaugh1dssekinemation as
diagrams for an embodiment of a parallel arm arrangement which
cehrecis Hgntitmechanism to the chair seat and backrest. Figure 16 is
an isometric view of a preferred embodiment of a lumbar support for an
office cHairzaitks a8 iSPOWHCN FIRIB hmgasend il BRJRBHIsHRIViISH
showing an opposite side of a lumbar support_ijllustrated in Figure 16 .

Figfife TE8g8san s Smetee vrat %’Faﬁséfﬁ?:"éﬂéﬁalfgsuﬁth as shown in Figure 1

showmg}ithe fr I5|de o[ %Igr\ggwa%;s ewce ch as shown,in
Figures Fand’ & ﬁmgu e 197is a iIsometr c iew o an 6 %ﬁ%lll’ such as
Sh&%ﬂaﬁs@% Eﬁol}m in Figure O

Figure 11 is & side view of an embodiment of a iinkage mechanism by which
the it mechanism znd housing is attached 1w the seat and backrest of an office chair
sueh as shown in Figurs , with the Hnkages shown in a fully upright position of fhe
chatr.

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

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

Figure 16 is an isometric view of a preferred smbodiment of & lumber support
for an office chair such as shown in Figurs 1.

Figure 17 15 an isometric view showing arx oppesite side of a lumbar support
ilkustrated in Figure 16 .

Figure 18 is an isometric view of an office chair such as shown in Figure 1
shiowing the front side of a lumbar support device such as shown in Figores 16 and

-
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showing a rear side of the chair and lumbar support such as shown in
Figures 16 and 17. Figure 20 is an enlarged view showing the structure of
a mesh material which can be utilized for the chair set and backrest
Figure 21 is an exploded view of an embodiment of a chair seat such as
for an office chair shown it Figure 1. Figure 22 is an exploded view of a
backrestigiirari Difieéschairisuthy ad shoffweichaSigur 4. shigura 28iseal
partial cross sectional view of an embodiment of the seat fabric and a
pERATHBES T97R PéR 66 fbeney (Bl PRt eu9R 48 B yarral g ss Kedion
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 . .
patkeet e s AEE e T P bl i
cross.seational vigw as:showh: iy Bigure 2d, except taken at a section
illustrating the manner in which the over molding can be attached to either
the frampg-ekthe;iseatoridaeiiameapithehanidestaceanngiQuiters for an
embodiment of the invention. DETAILED DESCRIPTION OF CERTALN
ENMBODHMENTS: REfgrring now to the drawings in detail, wherein like
reference characters refer to like elements, there is shown in Figures 1-8
an embddiie AL 6 dneapiedaapierceiiaguep as@P SRR e EF tadk BHarwn in
according to the invention. Figures 1-7 show the chair 10 in an isometric
viéWiEigure 1) and in views in tight side, left side, front, rear, top and
bottom views (igures 27 HSeReSEM A% PERLSSRIINS BXPlofed .

and 4 peripheral rim portion attached thereto.
Figure 24 is & partial cross section view s shown in Figure 23 and forther
showing an over molded pertion,
Figure 25 is a cross sectional view showing the over molding illustrated in
Figure 24 as it might be attached to the frame of sither the seat or the backzest
ascording to an embodiment of the invention,
Figure 26 is & cross sectional view as shown in Figore 25, excent taken at a
section lbustrating the manmer in which the over molding can be attached 1w either the
frame of the seat or the frame of the backresi according to the embodiment of the

mvention,

DETAILED DESCRIPTION OF CERTAIN EMBODIMENTE

Referring now to the drawings in detail, wherein liks refersnce characters refer
to kike slements, there is shown in Figares 1-8 an embodiment of an adjustable chair,

such as an office or task chair, agcording to the invention. Figures 1-7 show the chaimr
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presented in Figure S. the chair 10 generally comprises a seat 12 and
backrest 14 operatively mounted to a tilt control housing 16 by parallel
arm arrangements, and wherein the tilt control housing 16 is attached to a
base 18 via a vertical support column 20. The base 18 preferably
comprises a plurality of radially outward extending legs 22, for example
file bvehitlrarei praferdbiymprovite th with castels sidstosi sidbldremisitar, top
moving the chair 10 around on a work surface. Alternatively, fixed glides

(7BF BAGHRM YT HemrovidaasRIStE Al of LaBEst sermrarira Byl afr viftical
support column 20 is height adjustaple, in a. manner well known in.the at.,
SR B At B LA by e rcravicny A GERIEE: The
armrests.2 lik ' m ribed in ica
e o e B R
Upited;piales Balenta:824:248:00 Noverabes 3Q.. 2004 yuhichis
discussed more hereinafter, Alternatively, the chair 10 need not have
amlest e @ oTkheReat edranshbaseskd 4 wareacT pmirahlyhei made
from a resiliently flexible mesh material. Both the seat 12 and the
bariereistd4esall bipratataidybattarhied stothréstibtontraldhousingagBrhy4 w
parallel arm arrangements 30, 32 such that the scat 12 andior backrest
14768l HHEVEROVE O EIET HSERNISTRaTdio FEEER: obierait Fi Beed
explained in more detail hereinafter %r%tconnection with the drawing figures.

ASUB IR SESE T By R o7 4ha P L SAtFeT housing 16 encloses a tilt

control mechanism 3 and also includes various knobs and.-handles for
providinrgr Iﬂer%g\} T%ﬁg"a Jl]%stun?gﬁ]%ﬁ%ufﬁ%%%ir ﬁoﬁégﬁﬁ%f“éiﬁsaeﬁi%ﬂ&

custamize.fhe chair 10:to- provide a.camfortable-sitting position. fror

example, the tilt control housing 16 can 6 comprise the enclosed filt

coptighinechanism S Acill yate it stMam kneRed dstiltrlaverddiand a
seat height adjustment lever 44.
United States patent appiication Serial No. 10/769.061, which igsued as United States

Patent No. 6,824,218 on November 30, 2004, which is discussed more nersinafier,
Alterpatively, the chalr 10 need not have armrests 26,

The seat 12 and backrest 14 can each preferably be made from a resifiently
fiexible mesh material. Both the seat 12 and the backrest 14 can be rotatably attached
to the tilt contro! housing 16 by pavallel arm arrangements 30, 32 such that the seat 12
and/or bacirest 14 can {1t relative to the tilt mechamsm and/or each other, as will be
expiained in more detail hereinafier in connecfion with the drawing figures.

A5 shown best in Figures 9 and 10, 1ilt control housing 16 encloses a tilt
conirol mechanism 35, and also includes various inobs and handles for providing the
various adjustments to the chair 10 to permit a user o costomize the chasr 10w

provide & comfortable sitting posifion. For example, the tilt control housing 16 can



A presently preferred embodiment of the tilt control mechanism 35
comprises that 46 and second 48 rotatable shafts, which arepreferably
hexagonal shaped, and which are connected to first 52 and second 54
pairs of parallel links which rotatably connect opposite sides of the seat
12 to the tilt control mechanism. These first 52 and second 54 pairs of
pEYaNEsiflesedpaptish sheirfi seerhmBn Ghthdiinetp alissobparaie S8rmrl:
arrangements 30, 32 referenced in Figures 2 and 3. The seat i2 is

CEBHET 6 SIRENSIEEIRSIIRS S 3558 4%a seat brackets 051 , which can be

integrally molded on_an underside of an inner frame of the seat 12, which
s deschOBe T BTEAEATRRRHEr B EVITE T Su o SGaEh

Sl RAgislel ke 16 S80I 2, SSEYeS 53 A0 sampressin ugings

55 can be utilized along with screws 57 to “rigi et rotatably, connect

theRaraleblinks-a2, adtatheseatbragkets 61 d e 3leaves:a3:a08my

compression bushings 55 permit the screws 57 to be tightened sumriéntly
Wiitesorepentin g anybindsag whickhmay ilenviserastu balweerthe sa
ends of the parallel links 52, 54 and the seat brackets 61, thus permitting
thvecemti¥ofithefpardiid| ks 62p5% therbtatedrady i élative taithel seatls]
brackets 6". The tilt control mechanism 35 includes a torsionally activated
tiFECSpHTE TBHESBe it st e BEle rotathblTBhats Ybis4gnuased to
preferattI\ he rear-most shaft 46. which is hereinafter referred to as the
QSN R e adb AEE- GRETROS SR A8 1 et ot o

"follgwec[" %haft 4% Activating the srtring 58 from the rearward located
£ Fraa! H t Ly =
drive shaft 46 enables a rela |vgg?y sthal 1%%?“%ﬁ%r§:er%’ Wﬁ%ﬁ%ﬁﬁe

effectivedistanceheiweenthe conpectionpointob iherearpaji.ofparallel

arms to the seat 12 and the connection to the drive shaft 46. This
rejptively smalonemenasinepablesarsmalies lowerdateliltspsing 58 to

be utilized; in comparison to tilt strings 7 in conventional tilt control

meshanismsialhe titbspein g 58acairlies Conventitnakst brackets 61. The
slesves 53 and compression bushings 55 permit the screws 57 to be tightened
sufficiently while preventing anv binding which may otherwise oecur between the
ends of the parallel linke 52, 54 and the seat bracieets 61, thus permitiing the ends of
the paralie] hnke 52, 54 io rotate fresiv relative o the seat hrackeis 63,

The tilt control mechanism 35 includes a 1orsionally activated tilt spring 56
associgted with one of the rotatabie sghafis 46, 48, and preferably the rear-most shaft
4¢, which s hereinafier referred to as the drive shaft 48, The second, front-rost shaft
48 ig referred to as the “follower™ shaft 48, Activaiing the til spring 58 from the
rearward located drive shaft 46 enables & relativety small moment arm, which is the
effective distance between the connection point of the rear pair of paraliel arms to the
geat 12 and the connection to the drive shafl 46. This relatively small moment arm

enblies & smaller, lower rate ikt spring 58 to be utilized, in comparison fo tilt springs
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torsionally activated spring comprising a rigid outer cylindrical surface 60
that is adhered, e.g., glued, to a cylindrical inner resilient spring element
62. A bore 64, preferably having a hexagonal shape to match the
hexagonal shaped drive shaft 46, is provided through the center of the
inner resilient spring element 62. The hexagonal shaped drive shaft 46 is
dis porsadtiprsiighhigd orecBismeh Thatitbiption Bf dhebdrivienstrifontd
rotates an inner portion of the resilient spring element 62. Since an outer
pOFRSRATY BE YesTi Mg Hompelnm & HEB O T Rl e s fcrin BA NS Hhe
rgi O#Ilter Stég}ace 60, rgti%)g of the inper por_tion,create,% a torsioggl

f tFié 8B S HEC SRR B2 BT BroU RS the rediBaRCe to

g‘ﬁ?(i?%%‘gag‘g’g%%&%@oﬁaﬂ %%g%%r Gt Qﬁf»%@c? 3 NI FIGUIeSAAL

viewsthereirr fllustrate the parallel arm arrangements 30,

Seréviuch aﬁ%%ﬁ%m@:é@;%&% inthe-titcaniohheisieg 64610 il falsed
and ful

(upright) ly lowered (reclined) positions, respectively, As shown in
thase-andveaationsotheifiguses:diinguobthe sealcl Znandbackrestcldiis
accomplished by a plurality of parallel link 52, 54, and 70, which form the
afbeésHidoparaieinamparion gtinentsiSe, SRnantmdnchirdatably cornect
both the scat 12 and tine backrest 14 to the tilt control housing 16.
PRSTEFRSIy e Sban PUrissaltanm 646 tedttie oHadrrot sinee Taiswdfirst
two pairs 52, 54 of these links, which comprise a firs'. pair 54 of follower
I TRE%E A e R U IR RS AP BT & e TOP R S RER T haieaf arivRrine
links 52 aperatively connected.between,the. tilt cantrol housing 16 an
O B R S o 0T R i DR RLLE et B P B

(paralleh links, affached, an oRPQSite sides;of the fitcontrokhausing 16

and seat, 't" he drive links 52 connect the seat 12 to the tilt spring 58, as

withe deseribaddamare getaiiheromatiermAmnshownhest b kigureBia
single Y-shaped link 70 connects a lower middle portion of the backrest
14 mmn}mr@pﬁ@ﬁ ing, At ithesid éscdfthie matiaestsirkareq. As
shown in these and various other figures, tilting of the seat 12 and bacicrest 14 is
accompiished by a phurality of paraliel links 52, 54, and 70, which form the aforesaid
parallel arm arrangements 30, 32, and which rotatably cormect both the seat 12 and
the backrest 14 to the tilt conirol housing 16, Preferably, the seat 12 is attached to the
-tilt contro! housing 16 by a first two pairs 52, 54 of these links, which comprise a first
pair 54 of follower links secwed foward the front of the charr 10 and seoond pair of
drive mks 52 operatively connacted between the tilt control housing 16 and a
rearward portion of the chair 10. Each pair oflinks 15 comprised of (paraliel} links
attached on opposiie sides of the tilt contrel bousing 16 and seat, ’I‘ée drive hinks 52
commect the seat 12 to the filt spring 58, as will be described 1 more detail heyemafier.
As shown best in Figure B, 2 single V-shaped link 70 connscts a lower middis portion

of the backrest 14 1o the it control housing, and the sides of the backrest 14 are

&



rotatably connected to the rear-most seat bracket 61 attachment point at
which the drive links 52 are also attached. The tilt spring 58 controls the
rate of tilt of the seat 12, and the backrest 14. One end of each of the
drive links 52 is operatively secured to the tilt control housing 16 while the
second end of each is pivotally mounted to the seat bracket 61. Additional
desaisof tentilicontiel /meshanism acREesNaOWrBRST 0 gtwescitkO.
which show that the ends of both the follower 54 and drive links 52 are
rodataiiyicdinected trdbieseat brackets 6i, and the opposite ends thereof
are connected to the follower 48 and drive 46 shafts that pass between
oppositelspidssoting hiewenierblenvasihigne. T etetablyusaie trelasholter
48 and drive 46 shafts are hexagonal-shaped rods, which facilitates a
(g CT R HEm Ot ARSI 5252 SRTTE D TR Pottidh tHERIHRth
th? til g%j&{ol hou&iﬁn 16. The hex‘%%onal shgipt%id[hggg/g shaftt4§‘also

facﬁi Ates ‘activation o %%B{fﬁt%gir‘(ﬁa ?lglsl%% mates with the - eUxagonal

bore 64 provided farguol dhe.centel of the reasilient Spung, membess. ..
Although the hexagonal shafts 46, 48 could be attached to the housing in

any | particiHakrdes; 4 thesrelen e embadineah shawthesdrive shaft
46 is mounted towards the real of the seat 12 and the follower shaft 48 is
locateshowardsitiedftantzaf rtheksedt 12:dThe dotieuve sshaft-AS freely
rotates with respect to the housing and is attached thereto by a rotating
washescsadddtictidésarsto puheerratiishiiT Hestreps pRessasigmstanides of
comprises a washer 77 that is secured to and rotates with the follower
shikg W8 comwlpaskes 77 Earamaiie bodrbe fadareB R Ad ey Ay haitedge
79, provided on th%%nside,of the tilt contr Ihousing 16. . This sto
[

RO RS T TG (S ALE S 5 61Y SRR S, Bt brovidsts

faqtae assembly.of e ik gonuol. mechenism. 35 The e shal 0.

cah also have a similar stop mechanism, using a" similar wasHer 80

shayidess.81s However.he shawders:8lcan nsteads it maizs with the

hexagonal bore 64 provided through the center of the resilient spring member 62.
Although the hexagonal shafis 4€, 48 could be aitached to the housing in any
particular order, in the preferred embodiment shown, the drive shafi 46 is mounted
towards the rear of the seat 12 and the follower shaft 48 is locaed towards the front of
the seat 12. The follower shaft 48 freety rotates with respect to the housing and 18
asttached thereto by a rotating washer and incindes a stop mechams:. The sop
echanism can comprises & 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 it conwo] housing 1£. This siop mechanism 15 not intended to act
as a tilt control stop, but is provided to facilitate assembly of the tilt control
mechanism 33, The drive chaft 46 can also have e similar stop mechanism, using 2

similar washer 80 with shoulders 81. However, the shoulders 81 can instead
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9 cooperate with a separate stop member 82 which is inserted over the
drive shaft 46 and is held in position at the edge of the tilt control housing
16 using a spacer 83. This stop mechanism is a full travel stop which
blocks further rotation of the drive shaft 46 at a point at which full travel of
the tilt mechanism 3 5 has been reached. The drive shaft 40' is secured

tepaaedsahasspa-diaraug bkl conifptshinusiiigol 6 andiisepembyely
engaged with the tilt spring, which is positioned towards the rear of the tilt
centrslHsblisingsiton astitustgatsibétitraeitd bhwiteri thaeimpesesr&im as
much as possible. The drive shaft 46 also has a stop mechanism that
engUgEY Fretrgesprinddeld Trvtheam slisior arksivdsnaorhousiite £5%nd
acts as one of the stops, or limits, for the tilt control mechanism 3 5, The
i BT EEPEBT (Tt A tER i 4 ARROUTR B 5P e e AP P8R

backrest.14, As the dz{i,v.e links g%ﬁrot t%;s{)such a%rwh na &rson Sifs on

© © 58 18, 8ECUTE 8505 gk, t COTOL
the seat, ﬁgl%ve sfha?t A8 S Fotated here%y, WhICh Creates a torsional

logd on.the Hilt SR1RE. R MLcalsING: e LesllenlSPHRGIMEMARLES o

rotate relative to the rigid outer cylindrical surface 6C, which is secured to

thevinsideatihertii-contkhousingd &inamanner, o geselaliy-peavent
rotation thereof. 'hen the force causing rotation of the drive shaft 46 is
remeved zas awherithe nasgbigeibaproutiofitbé shaiakQ,sthe tikcspring 58
will "unwind," returning the drive links 52, and thus the seat 12 (and
baskrast ptedEemitiars prightipastiviitasiheotn S prngn s Sorard s @5 the of
initial state. As shown in Figures 8 and 11-12, the backrest 14 is connected

to PSSR LT BT BB SATEh AEEREH Boint with tHemre ifRETES ©e

which connect the seat 12 to_the tilt control housing 1 ..Thﬁﬁgggg(re§ 14is
s R R e

link £0.described above, which along with the. drve links. 92 formg the

second parallel arm arrangement 32 between the seat
creates a torsional load on the tlt spring 58 by cansing the resilient spring member 62

to rotate relative 1o the rigid outer cyhindrical surface 60, which is secured to the
ingide of the ©ilt conorol housing 16 in & myammer to generally prevent rotation thereof.
When the force causing rotation of the drive shaft 46 is removed, as when the nser
gets up out of the chair 10, the tilt spring 58 will “unwind,” rereming the drive ks
52, and thus the seat 12 (and backrest) to the inttial upright position as the tilt spring
58 retomns fo the initial state.
As shown in Figures § and 11-12, the backrest 14 is connected to the seat 12

via & common connection point with the drive links 52 which connect the seat 12 o
fhe tilt control housing 16. The backrest 14 is also rotatably connected to the tilt
conirol housing 16 via the Y-shaped Iink 70 descrived above, which along wifh the
drive links 52 forms the second paraliel arm amrangement 32 between the seat

12/backrest 14 and the iilt control housing 16, The single prong end 85 of the Y-
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|2!oaclaest 14 and the tilt control housing 16, The single prong end 85 of
the Y 10 shaped link 70 is pivotably connected. to the backrest, such as,
for example, using a T- shaped projection 72 embedded in the lower
middle portion of the backrest 14 which cooperates with a receiver 74
embedded or otherwise set within the end 85 of the - shaped link 70. The
9epMenY 4 FANNANS:S HhehiaRpd PReRIRE:N Which, B-Rivetably.seseive
the T-shaped projection 72, The receiver can be secured in a the end of
therdechapesblink Z0msing ifothe xampie fastensisn 16 fanichtksiticrt whick
members 78 can be associated with the end of the T-shaped projection
T2dpefeeilitale pivativg of thedidshepdtemesnberiiiun e Shapés ¥~
opening in the receiver 74. in this manner, the backrest 14 can pivot
Smerehtl eI e it EherBEaF the SREBRAPEEFHHICT I HSHRPBAER st
14 tilts. The opposite, dual pro gd end 87 of_thenY-sﬁiga ed link 70.is .
BB 7 A HEREP GRS Pomia £o 5 FA4T FROCESSHIGH Of Bt s5nme

housing 16. Each prong of t lfllaljs n ) g ed link
THRRES %%ﬂ%ﬁsgltgaﬁno%xpén &%qgss%eeogﬁ regagr%%ﬂo%fjoﬁ%g%;{ %I’?egﬁllat control

hQUSIng:d G+ SUeb &3 HEIRDTSEReWSE S0;eh.ptherfasipnstswhich previde a
rotatable connection. The parallel arm arrangements 30, 32 which connect
thespeaii2radtheileackiesiil4iaihetiicrptotbusing:ika:thrs: peemit
rotation, e.g., titling, of the seat 12 and the backrest 14 relative to both the
tittankesh anismdtrandicatdehettitertdtitiisdrinite, Yhehaegroe-obtitiig
of the seat 12 can be varied from the degree of tilting of the backrest 14.
Prefisrably, fen 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 ca%&?gﬁ@%%m%@ RY A p&rEbn's aﬁﬁﬁmﬁﬁg $84F#9%and
backies! d4move back and. downuards e ding [ iseanEahe
sition at which the seat 12

pérson, toap

L

prong of the dual pronged end 87 of the V-shaped Iink 70 is attached at an opposits
side of a rear-most portion of the tilt control housing 16, such a5 using screws 80, or
other fastensrs which provide a rotatable connestion.
The paraliel avm arrangements 30, 32 which connect the seat 12 and the
backrest 14 to the tilf control housing 16 thus permit rotafion, e.g., tithmg, of the geat
12 and the backrest 14 relative to both the tilt mechanism 35 and to each other. In this
marmner, the degree of Htling of fhe seat 12 can be varied from the degree of tilting of
the backrest 14, Preferably, when the paraliel arm arrengements 30, 32 are in the foll
npright position, as shown in Figure 11, the seat 12 and/or backrest 14 are both cantsd
siightly forwards. As a person sits dowx, the seat 12 and backrest 14 move back and
downwards, according to the weight of the person, to a position af which the seat 12
and backrest 14 are generaily level, or filted slightly back. As the user leans back,

placing more weight against the backrest 14, the seat 12 and baciaest 14 will forther
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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 tilt to a fully tilted position, corresponding to
the position illustrated in Figure 12. The Y-shaped Link 70 helps support
the baclrest 14 and also assists the backrest 14 to recline in a controlled
nignnefitiihines pegtite. tbeseaindidoRefersogitorhipiires.d 3 Foghe 2.
parallel links 52, 54, Y-shaped link 70, seat 112 and backrest 14 are
shbwirsisprg kitisiatipoiagrenibshasirametliondweith thastitbedatiabst 14 1
housing 16. The chair 10 is shown in a fully upright position in Figure 13, a
fERSRSCRicEPo bR gUR IEPeahiE Wbtk positions shown together

in Figurg 15, Development and testi f the inventjon resultedina_ .,
present%eé@fgﬁ‘éﬁ BB OUIm E%‘F 8?‘3%% Ié?a?ﬁﬁ%%ﬁqﬁ%h‘?gnﬁ}t% 5532

having e Amensions and. Alles AESERIAD LIRS 431, 1, Which

Ing of the seat rest S In a desired manner. as

desarbedAatein. MihauPTotaaiiest PagilonikaRRea:, that the: ehalr
10 may be level. Preferably however, the seat 12 is actually tilted

semevwariopeatd: larrexamnpleasa wigprekipaielyd degieeswidomnmpd:tlt.
Thus, when viewing the chair 10 with no one seated thereon. the seat 12
géneiaheitiisslightlydumyarthAltivouti thisldppearsrtesiiey preferved
counter-intuitive, it has been determined that with the link design of the
PRSIV (ot PR IS 45 SHRBHE SitS I tHO S i AR LAREr 200

assumes a level or shghtiy rearward tilt according to the weight of the

DEPELT SESHBLAR TSR bt provichiEly 538 e TSap I caRi AFAMSY te

backrest 14.to further tilt th%e%@r?’ti:ré &Rértge parallell arm arrangements 30,

Sf%cﬁgsdgéi%eﬁg t%l%eﬁ't?f open up 45 the chair 10 tilts back. This is
desired §0:a5 10 prevenking.seat A2.and backigstild-flam.clasing

together,”, i.e., a "clam shell" effect, in which the backrest 14 pushes on
therbaelk Ofinewsahereeutting actually tilted somewhat forward, for example, af
approximately 3 degress of forward tit. Thus, when viewing the chair 10 with no one
seated thereon, the seat 12 generally tilis slightly forward. Although this appsars t©
be counter-infuitive, it has been determined that with the link design of the present
invention, as soon as someone 8its n the chair, the chatr 10 assumes & level or shightly
rearward tilt according to the werght of the person seated, As described previousty, as
the user leans against the bacioest 14 o further tilt the chesr 10, the parallel am
arrangements 30, 32 are designed to slightly “open up™ as the chair 10 tils back. This
18 desired so a8 to prevent the seat 12 and backrest 14 from “closing together,” 1.2, &
“siam shell” sffzct, iIn which the backrest 14 mushes on the vack of the user, resuliing
m an uncomfortable sensation,
Since the drive links 52 and the follower Tinks 54 are operatively connected

between the Hi control housing 16 and the seat 12 rather thap {o {he backrest 14, as i¢

0
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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 the conventional design,
the recline of the chair 10 according to the invention is more directly
keyed to the weight placed on the seat 12. That is, the tilt of the chair 10 is

coptraleshmoseday thanweigitnfhe user anslassQdhnfokeampaliedhy

the user against the backrest 14 of the chair 10. Thus, as a user moves to
atisptight wosititn Weom aliselioinfepesitidn, The hatkgishithddes nots
press significantly on the, back of the use:. even though the backrest 14
nrsisttaliesd fodrcbptherwithtwEdrs trackndnsthiby irayotbrareriicd vaibe isen the
recline of the chair 10 such that it tends to maintain its position for a short

péfEsbibaineiassiie odbr FBRrRS (OB GPAGRETBETEDR, %HE“E%%%%
feeling .of bein electegl m thg chair 0 Therehy, chair tjlt is

B Sy el e e e (R B

p%‘é nual energy.is siored in the Ll Spring 50 85,80 %ﬁ%ﬂ!&?&%‘% AN IERE

downward movement of the seat 12 caused by the weight of the user

when be.arshessita-dawn iadhe ehalk 40:ThisRatentialensaynsFeleased
(as the tilt spring SS unwinds" and actually assists the user when he or

shedmakes-anieifortiod getup autotitherebais H0rGongequenily, the: chair
10 is more comfortable to both sit- in and to arise from. in conventional
chairemimgtic EﬁﬁUMﬁQGbWK“Gghﬁmnﬁhe cheicktestictivatas thartiit is
spring, (i.e, backrest driven) the orgy "assistance" when arising from the
ch’éﬁa@ﬁﬁﬁlérfé??ﬁ%ﬁhﬁﬁﬁgckr%’{%shmg agalnst the person>'s bask,

which is of no aid at all in standlng to % gos%) erol]f the ch,glr
Rather, (R BRKIESPBHSTRETAgaM i ERRE o
when aris IS, uncomfortable an W I.ne.parallel
) resgﬁ Ointgé miagi gaw&g %‘utﬂ g&:gf: fgiq?éi( g wel fatlng
arm arrangements connectlng ‘the'seat 1 rest 14
user when he or she sits down in the char 10, Thas potenual energy is relsased {as the
tilt spring 58 vnwinds), and actually assists the user when he or she makes an effort to
get up out of the chair 1¢. Consequently, the chair 10 Is more comiortable to both sit
in and to anise from. In conventional chairs, in which pustung back against fhe
baclrest activaies the tilt spring, (i.¢. backrest driven) the only "essistance” when
arising from the chair is in fhe form of the backrest pushing against the person's back,
which 1s of no aid 2t all in standing to an upright position out of the chair. Rather, the
backrest pushing against 2 user's back, sither while seated or when anising, 1s an
wneomfortable and unwelcome condition.
The paraliel arm arrangements 30, 32 conneching the seal 12 and backrest 14
to the tilt controi housing 16 can be designed such fhat fhere is a 1.2 to 1 rafio
between the tilt of the seaf 12 and the #lt of the bacdioest 14, As the charr 10 is Glted,

the rear poriton of the seat 12 moves downward relative 1o the front portion of the seat
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to the tilt control housing 16 can be designed such that thereisa 1.2to 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 13 12, and the seat 12 back tilts back
therewith. Since the tilt of the seat 12 is a function of the user's weight,

the tildsauieh smaethes angd meseeontialledAlRQraacauser the jueight

of the user is what causes the seat 12 to tilt, there is a gravity assist in the
tiking: @béhevahgir, 16k st ohnibat thediseradd esrofdiaubed eXert secause the
substantial force on the backrest 14 of the chair 10 in order to recline
comébrielithe tFhoafdre saidetchsivn ddjusithdhrinmob B8/ prowidethn
order to increase or decreaseé the initial tension on the tilt spring 58, i.e.;
atijERe fidp R iLofreh it fhesBRnEPsBaTh ISP (B R bERaTaeoEe on
easier (Igependinfg upon the weight of the user) for a user to tilt the seat

19RRPHET Bsb 1% FEUSLFrOiATes e fiob 38 to either
increase,hor decre se the t&e({n@si nagt%% §%t;§%¥@gq%§m As e
eaxor]ef)aﬁhgnm I §ﬂ ? 1 B

a0, b seen,
best in Iflgure aforesaid rotata e tensioning kno §8U|>s connected

tosa-tensieRing:derice.connectediadhedilt Spring:b8e Hshowndn the

figures, the tensioning knob 38 is located below the tilt control housing 16
foseanyveniesiananualmanipilationdhereatdyithasecihe gensianing
control device is connected to the end of a threaded rod 90 which
exterids-feanethertefisiosnty lkeno bB8rem ddstbaptaredawithin threitiftiepinrsl
housing 16. The end of the threaded rod 90 cooperates witia a nut 92, and
waskeriis netiehe perativaie sHgRgC TR RreEEaE 16d 90 with the outer

rigid out-- surface 60 of the tilt spring 58, A retaining pin 96 can insure_the
Ut 92 I GTPEITLIESH) by IF AT TG SFRPGRIR CHTEH0R (FFGc 86

figures, the tenstoning knob 38 is located below the tilt control housmg 16 for
convenient manual mampuiation fhereo? by the user,

The tensioning contro! device is connecied to the end of & threaded rod 90
which exiends from the tensioning knob 38 and is capfarad within the tilt control
housing 16, The end of the threaded rod 90 cooperates with 2 nat 92, and washers 94,
which operatively engage the threaded rod 90 with the ower rigid outer surface 60 of
the filt spring 58. A Tetaining pin 96 can insurs the mut 92 1s never completely
removed from the end of the threaded rod 90, in the embodiment shown, 2 cantilever
arm 98, which can be formed mtegrally with the rigid outer surface 60 of the Hlt
spring 38, extends outwardly from the surface 60. Rotation of the tensioning knob 3§,
for example clockwise, canses the nui 92 10 be drawn toward the knob 3§, and the nut
92 draws the cantilever arm 9% downwards along with i, thus rotating the tilt spring

38 and therebv increasing the tension in the spring 58, making it harder to further
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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 1,
cespRressibeiitbaREng, 3% and diusalse makipgtitingof thesealidaand
backrest 14 more difficult, and slower, Rotating the tensioning knob 38 in
thecepfifinite, Gité eitover pEwixtisdhies tithsipring SBoto3fetuthe taptivsiimitiaktion
position, or even beyond the initial. setting, thereby reducing the tension,
temiakingliceasiett e fhttrete g s nesHackee sy avboxeedigirigie by
adjusting the tensioning knob 38, the tilt spring 58 can be pretensioned to
aa%ger?wsa@@%%r EAReR IPHITRRF DRt W 3l %&1&&&{1

porti nwhen a user leans  back on th backrest. Sin %?E Its 58 s
a%oloconne CRRORY @f %/&rézstﬁlé“d?l\%es Tar & &ég%c%)n%géc oq e drlve

liRks, %ﬂ@(ﬁn f%taﬁg@gﬂﬂé&%gea&l%%% beeRuae i iR.conneciadiiothe,

seat 12, wi either more or less depending on the user's weight on the

seatydRithisaannes: thedillis 'seat whives:." Burberinregard 4048w
tensmnmg adjustment, the smaller moment arm resulting from utilizing a

paxaietain iskagertothatatabhhobrihecttheiseatokBetortnelitps siorteprng,
which enables utilization of a lower rate of tilt spring 58, also enhances
théZfundtioningottié btemiomirig aaprsindentiicbe38:. Spb ol edliss hetdtise
the tilt spring 58 can have llower spring rate, the adjustment of the

te SR R BPIB S E5ThY TR B SR 8 850 i P8 SPREKBrIVB fH G Aot

adjustment mechanisms wherein a heavier rate tilt spring is required, for
th&Sifiple reason that it is easier to increase the tension on a lighter rate

sPring than.on A heavier, (IR s01ng. GRReialy, HeEarot.haegavier

rate tilt spring is ‘typically require
resnlting from utilizing a paraliel arm linkage to rotatably connect the seat 12 w the

torsion spring, which ensbles vitlization of 2 lower rate of tilt spring 58, also enhance
fhe functioming of the tensioning adjusiment knob 38, Specifically, because the Hlt
spring 5% can have lower spring rafe, the adjustment of the tensioning kmob 38 is
much easier, 2s compared to conventional tilt adjustment mechamisms wherein &
heavier yate ikt spring is required, for the simple reason that it is easier to increase the
tension on 2 lighter rate spring than on & beavier rate spring,

Generally, the resson that a heavier rate Hilt spring is typically reguired is that
conrventional lting chairs attach the tilt spring to the backrest, not the seat, which
results in & longer moment arm, due to the larger distance between the conpection to
the backrest and the connection to the it spring {which is conventionally positioned
just mder the seat of the chair). The significantly longer moment arm in conventional

chairs necessitates a higher rate of it spring, because the force exerted ont the spring
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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 chars
necizssitates thdighicrprite of file splinthbocause dtte fodcbedsegiedidiethe
spring 15 is a function of the load applied at the end of the moment arm

aengst den gtmetaptin Gh SmsisRm ceOHEmmb nsogie IERRTB FIITG

adjustment for such a higher rate ﬁiﬁlt spring requires corresponding|

FPEEETRBHR teTeRARIRE YEHGth 5“*&%68%3 "@&&Dﬁﬁ%ﬁgﬁﬁ&i E%f\%ay

seduce the higher force [eaulied e Jolale e (ensIoNng KIgR QU be
ev

{0 USE longer cantilever arm extending from the Uit spring. However, a

loRgareantieverarm SAneauire a-larger il .eoniehhousinas Therefare,

as can be undersfood, a significant advantage derives from. activating the

tilrseringdntherse s et chaitdnsteadwafithe.bagirestréhetehyanabling
a much shorter moment arm and thus a lower rate tilt spring. As a
aprveniedcadfor frent sérathestitioushog may Himgsmihkingsg, e stiter
indicators, that cooperate with a marker on the tensioning knob 38 to
infibansatifferarod dtingekesk ESpEN G 1B Sifffereh Sy O BPtER 2he
user can use the weight setting approximating his or her weight to quickly
SHRE SASTRF At RERR tensioning knob 38 to the appropriate setting.

Alternatjvely, the user can set the, tension to a lighter weight, to have the
Seat 12 SEHE TR B ToL SF 08 NN R TGP 6 AEE TG et 10

recling more slowly. acgording. fo.the USeLs Hefarenchyr Rensxample.
pléiés%%o%vgé?gsﬁi#% é% pounds can set the inob 38 to the 1375 pound

sgiling-RLGan-setitdo sbigher Hriawerweighitemakestheditingdarser or

easier, respectively. Moreover, the full tilt of the seat 12 can be limited

aceonelipgiey theroximating his or her weight to guickly and easily rotate the tikt
tensioning knob 38 to the appropriate setting. Alternatively, the user can set the
tension to a lighter weight, to have the seat 12 recline more quickly: or o a higher
weight, to have the seat 12 recline more slowly, according to the user’s preference.
For example, 2 person weighing 175 pounds can set the knob 38 to the 175 pound
setting, or can set it 1o a higher or lower weight 1o malke the tilting harder or easier,
respeciively, Moreover, the full it of the seat 12 can be imited according to the
position of the #lt lever 41,

Also operatively connected 1o the drive shaft 46 is 2 tilt lever 41, When pulled

outwardly, the tit lever 41 can Iimit, or sst, the degres of tilt to which the chair 10
seat 12 end back will recline, The tilt lever 41 1¢ pulled outwaz;dly fo release the

limiting device.
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position of the tilt lever 41. Also operatively connected to the drive shaft 46
is a kilt laver 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. 16 As best
viewed in Figure 10, the tilt lever 41 is provided on, for example, the left

side of the #itcappal housing; boaasillustateds andiingludesrod.and 42,

which is captured within the tilt control housing 16 and cooperates with a

tiltdackin gabsamblyrEnaseimsTe diltilesking: aasamibly:Qdiceaperatas: is
with a magnetic member 100 (and a detent/stop 108) which facilitates

meoysmREvihithed it evetro} hdreingd felebgmpositowithirethe sy
41 is pulled outwardly from the tilt housing 16), at which tilting is
pelftfifted 15 Bl ikt pesmbly &%é@@ﬁﬁ@@ﬁtﬂ@b&mmmhwéﬂﬂm@

. ,th(?e‘} it %%?I@t 1@aﬁ¥‘@ﬁ&%@§'m&9¢ﬁ§eﬁ’é%‘Plﬁ?éjm?}é%@xlﬁg H% <i1)' mon

|nwar es the tilt locking assembly 104, which comprlses a t|

mber 105 hat ks rotaf ion of hap d wer
MiZHE Rt i e R R
he&rﬁ@e%%wm%&Q@&f@@%%@y%@&%@eﬁﬁﬁﬁwswﬂ{%%%we

magnetic member 100 and decent 108, by inner'106 and outer 1

bushisgs.1The deieniiing:conperatas ity the afamernid megretisomarmber

100 as described below. The magnetic member 100 is positioned at or
netie dldistalportienbiof itve vad-brod# i afsth&ltilidere ndhbEheodetertidQ8
has spaced apart, opposing side walls 109, 110 and the magnetic
merBEn PO b s aspratiBErEZ P tTereBr VAt IS epbraty el thotitiped: .
between the opposing side walls 109, 1 10, The side walls 109, 110 are
FTATTRERRT WhidhHE fragREtiealT e i vk et &

q%n%gg ember 100 wl b drawn i contactto,gier ot the ide

107 bushings. The detent 108 coopearates with the aforesaid magnetic member 100 ag
described below. The magnetic member 100 1s posilioned at or near & distal portion
of the red end 42 of the tilt lever 41, The detent 108 has spaced apart, oppesing side
walls 109, 110 and the magnetic member 100 has a portion 112 thereof which s
operatively posifionsd between the opposing side walls 109, 110 The side walls 109,
110 are mades from amarerial which is magmetically attractive, such that the magnetic
member 100 will be dravwrn into contact to elther of the side walls 109, 116 ifthe
magnetic member 100 comes into close proximity thereto, When the tilt lever 41 is
pushed inwardly to lock the hexagonal follower shaft 48, the magnetic member 100 is
into clese proximity to an inmer most side wall 110 of {he detent 108, which afracts
the magnetic meraber 100 drawing if into contact with the side wall 109, At this
posifion, the tilt iever 41 1s moved fully to the locked position. The ativaction of the

magnetic member 100 to the detent 108 not only draws the tilt lever 41 fully inward w
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magnetic member 100 comes into close proximity thereto, When the tilt
lever 41 is pushed inwardly to lock the hexagonal ‘follower shaft 48, the
magnetic member 100 is into close proximity to an inner most side wall
110 of the decent 108, which attracts the magnetic member 100 drawing
it into contact with the side wall 109. At this position, the tilt lever 41 is

regvedfillyiadhe deekes nesiliencthesatiractipi plitbeionagneticimember
100 to the detent 108 not only draws the tilt lever 41 fully inward to 17
evisur gifutidmwacdnmove iEht;diet elstdretifebasidaudibl®0hdidatitlicke., a
‘click” when the magnetic member 100 makes contact with the side wall
150 engiiik nuEribe wernliaibhy RbdRFi el Jeeperaroiediflsverta® has
been moved fully to the locked pasition, Conversely, drawing the tilt lever

AP BRI e SR A S thERThEr LT EsIiFgRe hse
proximity to o ite side wall 110 of the .detent 108, which likewise, _
RO et Tk CrE Rt ML B e

epsurngdhghihe it ever 4l has-moved uly ayrarddodheseleasgq.

position. As above, contact between the magnetic member 100 and the
siggiwadl, b -alse-creatasdhe pudiblenehskvwikich nsicates thatdiaestilt
lever 41 has indeed been fully moved to the released position at which
tikgris permiited, donord eetoeprciidesfortcdded:comidritd theikiser;ithié 0
backrest 14 preferably includes a lumbar support member. Referring to
Figiresae i9, afiembbdimhehicbidpamuarsippbiera-iora ehee ter
according to the invention is illustrated, comprising a front lumbar pad

28GR RGeS BoRRF GRS TeF iR vegriifbar frame 204

secured by magnetic. members, e.g.. magpets.. to.the lumbar pad. The
front pa %rgg 2%‘8??&“ @it nawed%%%r%r%te%ét%:%%sgré?hgr%cﬁé%‘g{rfgfﬁzﬁ‘éa%Sin a

copasialing-telatonsbin ,cactather.on enpaal'ecidesalitabackies]

14 :abric 28 by the magnets. Preferably, six magnets 200a-200'f are
inglyeledemtherface.of the reRiocording to the invention is illustrated, comprising
a front lumbar pad 202 for contacting the bodv of the user, and 2 rear lumbar frame
204 secursd by magnstic members, £.g., magnets, to the lumbar pad. The front pad

202 and rear frame 204 are detachable, and prefersbly held in a cooperating
relationship to each other on opposite sides of the backrest 14 fabric 28 by the
magnets, Preferably, six magnsts 2062-206f are incinded on the face of the rear
humbar frame 204 which are matched to six magnets 2082-2081 on the rear side of the
front lumbar pad 202 which mates with the face of the hombar frame 204, In this
raanner, the mesh fabric of the backrest 14 is "captwred” between the front pad 202
and rear frame iOtfr of the tumbar support 200, Sinee there is no permanent
connection between the lumbar support 200 and tixe backrest 14, the humbar support
200 is vertically (and horizontally) adjustable along substantially the entire surface of

the backrest 14, Conseguently, the fumbar support 200 1s essentially infinitely
18



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
surppoeb 2G6caniinthe lisckresd«f thhedenniarn Supparte 2eR1issugptically (and
horizontally) adjustable along substantially the entire surface of the
bérsirss A e onseRa SOl T 3AEE tsUppthe 2000k SX¥antiatymsifiely
18 adjustable according to the desires of the user, from lumbar to pelvic
SHBBdMS 120 e ereTERE AT Y AR ATGORSD PR SR mRETT AR et

sy p%rtt‘%oo by moving the front pad 202 and the rear frame 204 will
folfow because of the magnetic attachment therebetween. As shown in

more defallnFigure 18:dhe fetlumbar pad 292, can e smanyiactured

of injection molded plastic, and IS slightly curved to generally match a

USRS hRRAr JegieB:# faoing sisacend therfram Reeetdhelwamanpad:
202 which contacts the user, Is preferably made of a more comfortable
matesirtnsuchasa Ahecmoplestis elasteheni(BRPE} geliohtabher)that is
more pleasing to a user resting his or her back against the backrest 14
andithectutabiasupport 260 Bathntte facingprsarfatetafithosfront, pad: 202
and a: backside thereof can be injection molded. ins ureferred )
eSS thtemek(Side BasCaTHIgRe Fie Metfor tRERS e ARG SHE
face, hutis still able to flex. in this ner, as the use, sits in.the chair 10
i F541S RISFERER 1 MG En 1L R iSaP & BT 200, T Fstes A
with the mesl rig 28, or : fortably. 1e, User.
T b e e AT e B S b o1

haygrintearally. molded magnekbelding portions, Asdescribed ahavesa.

mesh material 28 is preferably utilized for the seat 12
bt 15 sH1 able to fex. In this mamner, as the vser gits in the chair 10 end regts his or

her back against the imbar support 200, it fiexes along with the mesh fabric 28 In
order to more comtortably support the user. The back side of the front pad 202 which
corntacts the backrest 14 can have mtegrally molded magnet holding portions.
As described sbove, a mesh material 28 ié prefersbly utilized for the seat 12
and backrest 14 material. However, it should be undersiood that the backrest 14
material could be formed from any type of appropriate, relatively fin material which
wauld permit the cooperating magnstic members of the front pad 202 and rear rame
204 of fbe lumbar support 200 to be mamtained in a cooperating relationship on each
side of the material as the iumbar support 200 is adpusted.
Preferably the seat 12 and backrest 14 are comprised of 2 frame having an
elastic mesh fabric 28 atiached thersio. Refernng to Figure 20, the mesh fabric 28

prafarably comprises a pluratity of different types of materials, such as muttifilament
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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
meder mkiasoie ismhafisupparh0is mdipsietkRieierablidhaiceat P.and
backrest 14 are comprised of a frame having an elastic mesh fabric 28
atvacived therBts. cRefesvidg 1anpbigare Retathe srrdisly faderig-28niiefiralsy,
comprises a plurality of different t%‘%es of materials, such as multifliament

1F3RRARE A IhERv I EHEHITRRIY thathibltiend i epen wedve Badaiiior
the seat 12 and backrest 14. This can provide a more comfortable seating
o PR L SEPIS AP P B S B BB e i
1 tle user's bodyv..Each. of the seat 12 and backrest 14 comprise_ .
e R e A
copuentionalplasiicaaldingleshniques.asidescrited heteinafterin, mare
detail, with which the mesh fabric has been incorporated. As shown, the
meshi cfabtigidgeincl vdasenepenaeaveddaiipieaf vakltilamentyam
interwoven with monofilament elastomeric material disposed
pempantiootarlyligdhenanziang donvehtionahfentevieavigpmttem A leno
weave is defined as one where adjacent warp fibers (i.e., monofilaments)
ar&oaHERged pAEs R She fvigted srounditHecbih epbBIvEEIpleks of
felting yarn, effectively locking each pick in place. In the figure, the
mdid fyarR G R ERI R BRI e Hime i RioRer A the
material 255 comprises.a pair of monofilament strands generally waven in
Mt e St S SRR e

strapds; 10618811628 (husHpde I5;3iatsneanly «sHetehable 40 Aen:

sufficiently taut condition so as to provide a firm support for the body of
thedsef! 255 comprises & pair of monoflament strends generally woven in a

horizontal foverfundss" pattern wiich twist between the multifilament strands. The
febric 28 thas made i significantly "stretchable” to a suffictently tavt condition so as
to provide 2 firm suppert for the body of the user.

A presently preferred embodiment of the construction of the seat 12 and
backrest 14 mre ilusrated n Figures € and 21-26. As shown In Figure &, the seat 12
generally comprises an inner frame 310 over which is aitached an outer frame 308
using fastensrs 314 to securs the two fogsther. As shown in Figure 21, the outer
Fame 308 is comprised of an overmolding 305 encapsulating a rim portion 300 1o
which the mesh fabric 28 has been attached. As shown in Figures 8 and 22, the
backrest 14 is similarly formed of an outer framne 309 secured via fasteners 314 over

an inmer frame 311, wherein the outer frame 309 1z lkewise formed of an
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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. s shown in Figure 2i, ire outer frame 308 is comprised of an
oyesneiding 330 2:RREARSHA NG AREAR GO 3REEGhYRIGR theioTESk:
fabric 28 has been attached. As shown in Figures 8 and 22, the backrest
1%4ssimadiardy formed of an outer frame 309 secured via fasteners 314
over an inner, frame 3 11, wherein the outer frame 309 is likewise formed
of an 20T6verpdldineBRG: eh eab SWIAGh 5 4SAFPOHIh IBOEAG A Endgiel
mesh fabric 28 has been attached. The seat 12 construction and manner

BhyHiff w%%%&ﬁ%ﬁ?ﬂ%%ﬁ‘ﬁ%r&ﬁ?ﬁer%@?%mmw of
und od that est 14 const ctlon and mapne f.asse blyl
ﬁy I(efeﬁ?lc kﬁ ay: QT 3t 198 RS ﬁgéﬂ% o 1§-‘

esse e sea COHSTTU on S SUCh ac res

C%ﬁ&%%%@ 1%'89&‘8&?%%'&%&%@ {paddn delailhereinafter. The inner

frame 310 Is the main structural component, and includes areas for

securingrtheseat-240 the: ik centr at-heusinghfenthe Qutelframersasis

preferably made integral with the mesh fabric, as described above, and in
a manherithatavill betmadbecfullydessiodd  bElownasthe ol ifranie:368
is placed over the inner frame 310; in a manner similar to that of an
emiBrsidergr oo Senndshitabric 08I8BAGROE 2bY as uppesr dey eV of
the inner frame 310.As the outer frame 308 is positioned down over the

mr‘i’éF‘Fr%‘PéaS%@Dﬁfé}ﬁ@WméﬁefF BFYE Frasn D 0105 SO BENIBE eRRTRR d
the u e of the inner frame 310, .causing the mesh brlc 28 tq
g} é%%% E%t’tl) a“c’ié“sﬁedaéjegr S REL J[ R iaes ;‘% ity

e fiscessary toproviae €apport for a

usg{ ﬁsllt 1&1%&@% ?“%Qmﬂ-&%rmeﬁféarﬁg %%ﬁ%&%g%%rﬁ%$@nonea

position 16 the outer frame 308
dovwmn over the tvner Trame 310, the perimeter of the mesh fabric 28 is pulled

downward over the upper edps of the inner frame 3 lé, causing the mesh fabric 28 w0
become tensioned to 2 desired dsgree necessary 1o provide sopport for a user siting In
the chair 14. The irmer frame 310 is then secured in position o the outer frame 308
by a plurality of fasteners, such as mechamca! 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, maintaimng the mesh
fabric 28 in a tant condition. It will be understood by those skilled in the art that other
fasteming means may be used o lock the inner 310 and outer 308 frames together,

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

havs planar meting surfaces for facilitating the connection of the two pieces.
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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 threadingiy engage screw holes in the outer frame
308, as show,. best in Figure 2e. This locks the inner frame 310 and outer
frame 308 together, maintaining the mesh fabric 28 in a taut condition. it
will be uideratpadrytiose xkilteddzthefarrthaicatherf fastemnfamessls,
may be used to lock the inner 310 and outer 308 frames together. For
exXafyiGesket itbabd helikwganéy orsebrsivitapboiidigiedc hrtiodas iwell
known in the art, maybe used, In a preferred embodiment, both the inner

3PSO WW&%QV@%%W%@H@’%%@%W%%%@@@
t 1 Ref 21-26, th f
OB G SFORER S, b TN S0RS SOSHEY T SO0 5 Ay Dok s b
I f o
E%S%‘%%%%ff S e eeR, D S i, To et

st%@i@t}@%m fabiic 28 dsinitially mada dntegy %M@ L& Hpapgrtion 300,
y

at which stage the mesh fabric 28 is in a generally relaxed, or
urisfselichashciapdilionmeno atashhihariorpeition 30telaxeskmesh fabric
28 is held in a jig and is placed in an injection molding machine in which
thﬁﬂiﬂi@'@ﬂf@hﬁ%ﬁ@hﬂ@éﬁd‘ dpolsstire sparipifahy sfthe ngshifabrgi@8 in
the desired shape of the sea” 12. The rim portion 300 is preferably made
of ¥ sBR/asherl BrsDMEP SR IRIFhFEISIefe Merbraaier s Rifaetion is

molded to the perimeter of the mesh fabric 28, The material for the rim

pdﬁ%%ﬁ‘%’ﬁﬁ%‘%ﬁ%&%@%ﬁ?ﬁﬁﬁﬁ@’?&ﬂfﬁ% GFe OGRS IHERGHE

- material, .and thus em '%9 nthe in ectLon mo_? e hnl |s not,
otherwseg u%c'ilv% othe mes ?fén? cggfg empe?g?ure

d%&%@ggﬁ%@fﬂb 200G TS Eéeﬁm&;@ @@5&%%&@@939&%%%@

rim portion 300 material and the stretchable mesh fabric 28. An outer

perigaptesef therneshriabic ZayhiehayeexteRbceed about 200°C. This
forms a permanent bond between the rim portion 300 material and the stretchable
mesh fabric 28. An outer perimeter of the mesh fabric 28, which may extend
externally of the rim portion 30C, can sither be rimmed off or left intact during the
final manufacture of the outer frame 308,

As shown in the figores, the ower frame 308 is substantially rigid, and i¢
finally constructed by overmoiding 2 rigid material of excentional mass and geometry
continupusly about the perimeter of the mesh fabric 28 and enclesing the nim portion
300, to create 2 composite outer frame assembly 308 that is not susceptibie to
expansion or deformation during the frarne construction. Preferably, the overmolding
material comprises giass Tilled or non-glass nyion or neoprene or polypropviens,
which s injection molded over the rim portion 300 at o tesmperature which doss not

exceed about 220°C, This ternperavure 18 selected to avoid any eppreciable melting of
22



externally of the rim portion 300, can either be trimmed off or left intact
during the final manufacture of tine outer frame 308. As shown in the
figures, the outer frame 308 is substantially rigid, and is finally
constructed by overrnoiding a rigid material of exceptional mass and
geometry continuously about the perimeter of the mesh fabric 28 and
ghctasingitioe 300 Qetipthe 308nioldrepterecconipasitesatentiding does not
assembly 308 that is not susceptible to expansion or deformation during
thEtrdivaneeh StrtictiSrhePreddhalsiy, BREIER SfadRtiregs peclenial ebfapriges
glass filled or nor:-glass nylon or neoprene or polypropylene, which is
injEEtoY & over the rim portion 300 at a temperature which does not

exceed ghout 220, Thislamperature eclecied o avod any gpprediabl

melting 6 23 he porti aring the overm

the qyermalding daes not touch.themesh E%%%?a@%%@& WL ot e

portion 300, there Is no danger of damage to the mesh tabric 28. The

oyiern frane308-afthekackiasiddrismansfacticed dnsexagths the.same

manner as that for the outer frame 308 of the seat 12 as lust described.
Thasobothdhtenseabdzand backsest Tdree et istttikaddnnersfame
310, 311 having a cross section of continuous perimeter. The outer
frimessiges 130G afiboiivthecsustsomd thatiackrestit4tikeWisehhgvel a
cross section of continuous perimeter. The shape of the inner 310, 311
afid Bater 308 13094 AR ar 05 BRSSP GO MpRME A B R fIp &2
configured in the injection malgding process to any contour. For example, .
(8 FBHEBPHE BE A TR PEROS o ARAARIES pi Sy AR Fob

copQridp ﬁ%%g%%%?ﬁ%h&ﬁwg@g@%@%%% 0-adaien: Aealip.

£ 8]
insert, or pad 31 Is"also preferably “provided at the forward edge of the

sealifiamechetween themash fahiigand:the iangls frame .thishadiy

further relieves any pressure on the user 's legs at the edge of the seal.
provided at the forward edge of the seat frame, between the mesh fabric and the inner
frame. This pad further relieves any pressure on the user’s legs at the edge of the seat,
which greatly improves the comfort of the seat.

Sirrdlarly, the vackrest 14 may be contoured so as ©© provide lumbar support
for the lower back of the user, as well as for the vpper portior of the back nesr the
users shoulders. In whatever shape the ssat 12 end backrest 14 ars configured, the
mesh fabric 28 is sreiched from a relaxed condition prior to assembly, o a findl
stretched condition whereln the fabric 28 is ceptured between the inner 310, 311 and
outer 308, 309 fames, and m which condition the fabnc 2E 15 suffciently tauf o
adeguately and comfortably support the weight of the user.

The design aescribed asbove resalts 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 cleanar, more aesthetie exterior surface of the ssat and backrest frames is

a7
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which greatly improves the comfort of the seat. Similarly, the backrest 14
maybe 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 shave the seat 12 and backrest 14 are configured,
the mesh fabric 28 is stretched from a relaxed condition prior to
assereiny, io Bl steetehetidonidition mvbsredithdf slrte@Befs and seat
captured between the inner 310, 31 1 and outer 308. 309 frames, and in
wHEEEEn SitorrEhporibric 284l eientipractiion Adishoatedy BArted nto &
comfortably support the weight of the user. The, design described above

~ . )

reSHAROTh IR PR B BRETE BaRsRT AR Biats Temy Bemh ey SHFh
el surface of he frame of the seat and the, backrest, such it
cleaner, more esthetic aXtaTor alnac of the seat and packredfframesis:

achigved, é{k&@%@%@@ﬂ@gﬁ{%&%&mh ﬂ?%é%?@é%%ﬁ%&&%@t

and seat supports, the mesh portion is attached to a caner portion which

is theminseriadvint-ai.channehiesmed hanertetonsuiace:0f therseates
and ba: west frame members, such that the Two seams of the channels
whichdeetiveithescassiefineribs: drencthybasiblte dHais asfutr@aitha less
aesthetically appealing chair exterior. In the present manner of
attegshirnevn orilie drsinglelmzen Betiwedrrthersuier 368230 antkinHer3Ld,
311 frames is created, which is also only visible from either below the
chEiV St HERTHRRIF AR wE Be sREhTrRe Haiigroticsomdws: foht
and.side views.of the chair 10 do not reyeal any visible scam between the
e e R e A
smeother appeaanee, Qi Tomdhe baligmand pack view can the

sing

e séam between the inner and outer frames be seen. As is

conventionakig,suchGhairssid, abaight agivstmentmeshanismiler dhan.

vertical column is preferably provided. Referring to Figures 9 and 10, just

rearsidsl cotumn is prefersbly nrovided. Referring to Figures O end 10, just rearward
of the {iit spring 58 there can be seen a mbudar receptacie 320 in the tilt conirol
housing 16, In this tubular recentacie 320 is recetived an upper end portion of the
veritcally adiustabie column 20 which generally connects the base 18 to fue #lt
conirol housing 15, Adjacent the tubular recepiacie 320 is provided e height
adjustment actuator 322 which cooperates with the npper enc of the vertical column
20 1o activate the vertical adivstment of the adiostable coburmn 20, The vertical
colurnn 20 can be an adjustable column, such as a conventional gas operated
pistorv/oviinder. The actuator 322 can be pivotably pinned at & base portion thereof
via & pair of retainers 324, 325, A distal portion of the acmator 322 overley somewhat
the tubular receptacie 320 and cooperates with the upper end of the vertical cohumn 20
i0 effect vertical adjustment thereof. The vertical adiustment control rod 44 has arod

end 45 which s captured in the tilt control hovsing 16 and 15 operatively associated
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of the tilt spring 58 there can be seen a tubular receptacle 320 in the tilt
control housing 16. in this tubular receptacle 3320 is received an upper
end portion of the vertically adjustable column 20 which generally
connects the base 18 to the tilt control housing 16. Adjacent the tubular
receptacle 320 is provided a height, adjustment actuator 322 which
cotptraesaitli 3h e wpperrendied threerérticatsolunvertRe! wipstiverte the
vertical adjustment of the adjustable column 20. The vertical column 20
PR dR Hapyrkoe R aRIsH Spa R St ienfisirargaisn peiaguator
pigtonicyiind,er. The actua,tor?gz can, be pivotab,l%/ pinned Qt abase
poTi BT TRERSOT TS P B FRAIFPES 24 M3 DETA dfStEi%h OTisTPe T this

actuator 322 overlay somewhat tl:ugétu ular receptacl 3%0 and .o ..
SRR, R T L RS r e g

cooperates with thée upper e

aghiustnent. tieseaf. fheve) i?@hﬁ@il&@@%%%%ﬁk&ﬁ%%é@&%%%e%@

45 which is captured in the tilt control housing 16 and is operatively
‘agsesigted Rdnwithsthecactialars3R240 Bausepivalingshereefiaraause the
vertical adjustment actuator 322 to pivot about the pinned end such that
thedlistat potidvafithesdctuator S22 activatesibebertidathy. a0 jdstabliged,
column 20 to permit the seat 12 height to be raised or lowered. A resilient
niephiiest Spdieiait afdbeoeprel igban S rRBeRa ke aEPigid Butermagitaeis 60
of the tilt spring 58 and the vertical adjustment actuator 322, wherein the
re BRI SRR 32 6 T B i St 1 P BRI R h ER CABHI322 towards
a_position atwhich vertical adjustment of the vertical adjustable column
R S TR (e e R AP i S0
adiysted. The apRosite-ene:of Jhe.yertical adiustment sanirolfagkis a
handle configured for easy manual manipulation thereof to move the
height-adiustiepL-AcHHMN 322 10:0:5050peHROS RN Whereiniaigal

adjustment of the vertically adjustable column 20 is enabled. Preferably,

arcaipsard movemment:dbthediand epesimit srtheswdirtieatlysad jiistakliten
member 326 automancally binsing the height ediustment actuator 322 back o a
position where vertical adjustment of the column 20 is deactivated.

There 15 éescribed heren 1s & multi-fanctional and positionabie office or task
chair 10 which can accommodate users of varying shapes and sizes i a variety of
wWays.

Alnough specific embodiznents of the mvention are shown in the drawings
znd deseribed in detail herein, it will be appreciated by those skilied in the art that
vericus modifications and alternatives could be developed in light of the overall
teachings of the disclosure. Accordingly, the parhicular embodiments disclosed herein
are meant io be {nstrative only, and not limiting 1o the scops of the invention, which
i3 to be given the full breadth of the appended claims end any and all equivalenis

thersof,
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~ column 20 to be raised or lowered, and releasing the handle results in the

resilient member 326 automatically biasing the height adjustment actuator
322 back to a position where vertical adjustment or the column 20 is
deactivated. 'T'here is described herein is a multi-functional and
positionable office or task chair 10 which can accommodate users of
varying shapes and sizes in a variety of ways. Although specific
odiments 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
1 disclgsed hereinsage meant to be illustrative only, and not limiting to the s
cape of the invention, which is to be given the full breadth of the
appended claims and any and all equivalents thereof. 25 Claims: 1. A
chaita(t,’é?ﬁprising: a base; a seat supported by said base; 5 a tilt
mechanism intermediate said seat and said base; a backrest connected to
at leastonRepiradidysedtysajd base and said tilt mechanism, said backrest
having a front side and a rear side; a lumbar support comprising a front
pad and 2 1sayrame, said ront pad pesiianaple on said front side of
said backrést and said rear frame positiona Sie’on said rear side of said
backrest; 10 and said lumbar support movable relative to said backrest as
said frosrikpradeammdosaidoradeast one of seid seat, said base and said tilt mechanism, said

backrest having a front side and a rear side;

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

and

sald fumbar support movable relative to said backrest as said front pad and said rear
frame are maintained in a position relative to each other on opposite sides of said backrest by

attractive forces between at least one magnetic member provided on a back of said front pad and

at jeast one magnetic member provided on a front of said rear frame.

2. The chair of claim I, wherein said backrest material comprises a flexible mesh material.

3. A tumbar 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 & back of said front pad and a front of said rear frame;

said front pad and rear frame maintainable in position relative to each other on said

opposite sides of said backrest via attractive forces between said magnetic members;
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frame are maintained in a position relative to each other on opposite sides
of said backrest by attractive forces between at least one magnetic
member provided on a back of said front pad and at least one magnetic
member provided on a front of said rear frame. 15 2, The chair of claim I,
wherein said backrest material comprises a flexible mesh material. 3. A
lumbar support for a chair backrest comprising: a front Dad and a rear
frame; said front pad and rear frame positionable on opposite sides of said
backrest, magnetic members provided an a back of said front pad and a
frontseiismithremp ey 20 arslatifoinspidPasi e e s HA MRS BT RTRR B e fintain
ROsianLe Rtveatmeasioshaionaaide appositesidesahaaiddiaskrestart is
attacive, [orees hetween said magnetigembers; 26 said lumbar support
PoRGVADIE Tefative to said ac?«est as said magnetic members maintain
said front pad and rear frame in position relative to each other such that
said baihbeskesapforebipogitoreitedics sileribcatsrdnrsngratgaggen
sabdsriskbackrestiornrdikammadpaieinduhigh-enabiesstaiddmagsetionaterial
drggmﬁt))evrés to t@?é%%afgmg’fﬁigp&?m pad and rear frame in position relative
{6 &4ch other on opposite sides of said material during movement of said
lumbar support. 4. The lumbar support of claim 3, wherein said backrest
dmatefizd borvrsiserss Fleokibe3nvdureimiaibpagkest material comprises a flexible mesh

maierial,
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