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

regardl ess of the uses helght wei ght or other

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

0 a support columm supporting the

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

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

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



t he backrest. While the spring can be of any type of
construction, such as |eaf spring, .coil spring, or
the like, the tilt of the chair is generally
controlled by the user's weight pressing on the back

0 B - e RIS SEARAGY 3 o
wESE5er YaLIGL oL preseire (o L the bpckcer Lo,
e DE Cont ol L ed v ad ust g Loe spring

backrest often noves faorward thus pushing agai nst
Pressimngioadhe beek perdion 9éthe chiih cEhe ¢bak iy grmprall g biased tawed$nr o
agai nst his or her back as they recline in the chair,
upgightesoafiftion, gl thet thiaser hsl ¢xeg cohmderabiikeprassore tp diltdks ng
pushed fromthe chair. It is also preferable for the
bach@strio & cechaivg pesiticirDWhils theporcmt anklieade df siltahmydoe controlied
adj ust abl e according to the shape or height of the
byusigfsting the Geringf ienstory af o \is @ife dsereves fawRRl0 tebackrest ofien
avai |l abl e, but nost are pernanently attached to the
mEVR ifbrwalfd BEOFARINY aghiR@ thd BHERAF the WP O HendeS ttRASE fitels
detachabl e fromthe chair such that it can be renoved
. . _ ire. h
mg%su{ehmgaxgﬁa?%or%g%ﬁ% 1 $diiBie Omb aNe: E&&&lﬂn 1R SHRPRE

est. The l[uhbar support ¢ attached
R O R RN RS
P A S RN s
SRR S G o et el

region of the users body. It is, also desired that
SUPRErtAvARaDS, SuiFRod ajarsTameEtly gttaohsd toithechafaPreferghly, the
accommodate a wuser of any height. Wile many chairs
huptbaysugeorh it casi ivalsasheefremtthe chayaugh tplab ean begppgyad if the
tilt-proportionately to the seat and backrest so that
uteh doas et desizerti mye subref wpparb bethebackmgst. pbwt inbar sypparhean
chair and the user's ants remain |level to the floor
béhithehddyip eltive tHeaflpart or tife batieoftiha thiairs rocsh: Gbe hiduivn déthinghe
adequat e support for the wuser's weight, as well as
uﬁ%?l@é@ Bgthk @liaéﬁ U v Sieg Whed inb fupbwisiarydbpebvidee itdipieferabieithat
the user's
the lumbar support have an infinite adjustment on the face of the fabric, which may

] =

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

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

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

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

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

user's weight, as well as allowing for sufficient airflow around the chair and the user's
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body to make the user as confortable as possible.

Wiile it is common to use an uphol stery covering

with a foaminterior for confort and support, an open
weave fabric can allow for increased air circulation
around the user. The open weave, or nesh, fabric nust
Hogy tosfuaké ihe uem bl (}bn{faﬂﬂbleta@ pORIIO MBIt Ys Sipartd u&h:&m upholstery

user's i.ght, nfortably conform n
e B R OCs Rt SR H e (RS B AT R cEa g for
icdaked a&g:ﬁruﬂit&b Iaﬁbuad fhb Q. qrh\iﬁpakw@b@ lof m&slmafabmSmm be
co at user en

ST e PR e ot Qe WA IE e B g o
cadh Ut ugitic PASskdpen. Surmmary of | nvention Enmbodi nents
of t res i nvent.ion seek t r de .ap office or

t ask }Sﬁle‘?dg‘ifhe}lésaér‘b ﬁ@]t‘ﬁ%ﬂl%"fgﬁ‘g‘” lfﬂ“ﬂre fgatigmare ny g
@@cr;ﬁlﬁ@iah@gio HRRNRarwhae ﬂﬁﬁl@d:rﬁ@nis(ﬁo tebighe\wh & B@S noftryt 1l Gorce

additi.o enbodi nents of the present

ser
tﬁ%‘%ﬁéﬁ'falcgwt"saé‘éwng@ PBY Y% de an adj ustable office chair
that reclines as a function of the weight of the

user, rather than with the essure the wuser exerts

on the backrest. Furt B8 HRht s of the present

i nve rH]ﬂH@ﬂmﬁ:ﬁl@ lof the pREQY intlentian sk id wrevidhai dffitd@task Bl that is

fuI bility for an articul ar. use Accor
S{ah'gaf‘ feglines, mtipere afrnt&Oﬁ%Cp BrBSEATEOTing &y wﬁ\ﬁe%ﬁ 3%9@

]nSlddIﬁﬁﬁ{ eflB6llierthal the présofiifivesiiciGicelato kpaﬁete ad a8@adble office
i nt ermedi at e

P Botisdine dyicfousion o s 8 ek Y foRraom e LB L e PG the
Iseastroiahdbackaitd seat, said base and said tilt
RN, LR
18P filn@agt@skt; ForRgy pdtiduldrbieng at | east one of said seat
o BB Gl I3 e St RPN GRS RO H G
c@nRIngh BB adeat §@§§61ﬁ.‘dﬂl H_?_'QSltﬂbthDa a m%liaﬁlbrnfmtéﬁﬂeﬂl@teisﬁld seat
T LR TR 70 e ey
rrféd:ﬂamsﬂnj sIMdftﬂlf médBa@dm b@asdtedad €aidbass auct tak ﬁﬁﬂer@ﬁdof&@ﬂ@éﬁﬂ
acp 1vates a tllt sprmg resulting in tilting at least one of said seat and said backrest; and
a tilt limiter which is movable between a first position at which tilting is enabled and a
second position at which tilting is prevented, said tilt limiter having at least one magnetic
portion which facilitates movement of said tilt limiter to at least one of said first and second
positions. _

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

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



According to the second aspect of the present
invention, there is provided a chair conprising a
base, a seat supported by said base, a tilt nechani sm
connected to said base, a backrest connected to at
| east one of said seat, said base and said tilt ,
mechanism said tilt nechanlsn1nuveable froma first
position to at |eag g tilt
mechani sm conpri si-ng : sia Ftion
si ze dVamhs othaf ml:gmseﬂkaﬁ@s nfai aatbmagesalﬂmb présehttmxraiﬁﬁdhamls m
one sition.and.sai.d a
o oY By a1 R e R R P B R e
[m%mmgiﬂmmmﬁtsMueﬂ@hh@mfabm@mk&b@ﬁﬁaﬁmres and
advan r esent ention w |l beco .
Fead T oA PRROTEe P B AL TR PEPP U oAb SR TR e

iinvegtsr. uncti on with the draMAngs whi ch are shown by

o Rl B b et do eSugp B Y o an

enbodiFigind 3 Bfa rightsidel vilavedstttheodticddhgiu El@wa ih Slgﬁ]‘e'lef t side
view of the office chair shown in Figure 1. Figure 3
is aright side view of the office chair shown in
Figure 1. 3a Figure 4 is a front view of the office
chair shown in Figure 1. Figure 5 is a rear view of
the office chair shown in Figure I. Figure 6 is a
top view of the office chair shown in Figure 1.
Figure 7 is a bottomview of the office chair shown -
in Figure 1. Figure 8 is an expl oded view of an
enbodi ment of the office chair such as shown in
Figure 1. Figure 9 is an isonetric view of the
housing and tilt mechanism wth the cover renoved,
for an office chair such as shown in Figure 1. Figure
10 is an expl oded vi ew of an enbodi nent of a hou3|ng
and tilt
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mechani sm as shown in Figure 9. Figure |l 1 is a side

vi ew of an enbodi nent of a |inkage mechani sm by which

the tilt mechani smand housing is attached to the

seat and backrest of an office chair such as shown

in Figure |, with the |inkages shown in a.fully

upriFWﬁﬁsﬁﬁP@ﬁﬂﬁoﬁm@fﬁEﬁﬁwé@?"&&?‘e’]‘g}}? ks a side

view of the sane |inkages as shown in Figure 11,

exc dpgure § hroawsar visw of theloffioecbpir seappgdiigureh. f or t he

chair. Figures 13 through 15 are ki nematic di agrans

f or Ragre firogliopeidw of thacofias ahdieshowarnmFrmrealngenent

whi ch connects the tilt nechanismto the chair seat

and mgak7es4 botidn gewef iife officoachairshomet inl Kiget ¢w of a

preferred enbodi nent- of a lunbar support for an

of f i168urE B3l in SHIIEATicHIHINA einbolinGt & e offic@thiae shah 4sS

an isonetric view show ng an opposite side of a

wha jgRHIPOr t illustrated in Figure 16. Figure 18
ﬂ#s anP}sonétric view of an office chair such as shown

N FHGHE S idan SORMDGicHE e AclsinbiaflE 18 indBpdeiFD itk e

suppo es as shown in Figures 16 an 17. 4
Figure 19.is a.sopetric Vi W0 tfice chair such
ng’?%’ - K07 39 OB I SR SRSRY aInr% " de of the

chair, and_l unbar support .such.as_sho i n_.Figu 16
ana Figge 1pis i P S50 B CRPRRT 0 S RO0E A Bne
structure of anmeshmaterial which can be utilized for
mepREmSRAS ShaR LB dckr est . Figure 21 is an expl oded
vi ew of an enbodi nent of a chair seat such_as for an
of f | BigureHaiis 2 sidewiewiaf aFerghpdiment ofjadinkagspechanigy by which
expl oded view of a backrest of an office chair such
thadittoheanhanikm and housing is attached to the seat and backrest of an office chair

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

chair.

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

Figures 13 through 15 are kinematic diagrams for an embodiment of a paraliel
arm arrangement which connects the tilt mechanism o the chair seat and backrast.

Figure 16 is an isometric view of a preferred embodiment of 2 humbar support
for an office chair such as shown in Figurs 1.

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

Figure 18 is an isomeiric view of an office chair such as shown in Figure 1
showing the front side of a lumbar support devics such as shown in Figures 16 and
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Figure 1. Figure 23 is a partial cross sectional view
of "an enbodi nent of the seat fabric and aperiphera
rimportion attached thereto. Figure 24 is a partia
cross section view as shown in Figure 23 and further
showi ng an over nolded portion. Figure 25 is @, cross
sectHigrals is aopmerseiIsy aiae osieschas Funb Ry Shqwq}él%%’!\"eg
in Figure 24 as it mght be attached to the franme of
shewirtgerrettsidesd dite dairtehé Iyhek pppert saghows siowiyintBgwes 16 and
enbodi nent of the invention. Figure 26 is a cross
15ectional view as shown in Figure 25, except taken at
a section illustrati-ng the manner in which the over
ol dFipgre 001 dfenddrbaichied slicvitg theetruttive of b nesemaferitwhich
seat or the franme of the backrest according to the
BHRem B Vor A6 chileset biVBididesn. DETAI LED DESCRI PTI ON OF
CERTAI N EMBODI MENTS Referring now to the drawings in

det aﬂ’ig?xem & £ QplddbBvieRf B8 RaBoSBRNAGH aUnSir 68k Giich ak for an

like enents, there is shown in Figures 1-8 an

nb?gi-L@n &g dj ustabl e chair, such as an office
o%rce as 8{’%%? acglc')rdi ng to the invention. Figures

L7 BB o e i B P S B e

rear, top and bottomviews (Figures 2-7,
Figsgplectivel y). As best seen i'n the expl oded view

presented in Figure 8, the chair_ 10 generall .
conpFigged34ds s arharosgvecisraldes ot “‘%E?BB:P%‘ P&Fﬁeﬂ fabric
mounted to a tilt control housing 16 by parallel arm
and & peripbemehtie, posieh atiaphaddbeeiehe tilt control housing

16 is attached to a base 18 via a vertical support

col uRipnR(R4 i¥ hpatiabeosdegiontwevabl shownip Figges23and further
plurality of radially outward extending |legs 22, for
SBOSARE ke ofdr nevldadiicetionar e preferably provided with

casters 24 to enable easily noving the chair 10
ar oumthuRd Pis \WRFdes S4tkibadl GiewHoesnpthe yedrynoldihy #itistrated in
Figure 24 as it might be attached to the frame of either the seat or the backrest
éccording to an embodiment of the invention,
Figure 26 is a cross sectional view as shown in Figure 25, except taken at &
section ilfustrating the manner in which the over molding can be attached to either the
frame of the seat or the frame of the backrest according to the embodiment of the

invention.

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

such as an office or task chair, according to the invention. Figures 1-7 show the chair

5



glides (not shown) may be provided instead of
casters. Preferably, the vertical support colum 20
is height adjustable, in a manner well known in the
art, and apair of adjustable arnrests 26 are al so
preferably included. The arnrests 26 can be |ike the
10 aminiseratitic viemFigere Heasnd i vews inright pide.dafh sige, fgabresg, top
States patent application Serial No. 10/769, 061,
endvhétivm viswsiEigures 147 tesbciBicdy)e dis besiseent inXlae explogied visws
on Novenber 30, 2004, which is discussed nore
préveite] MFGLE 8, théd\tlisdr Yagenerelly cotrisesh adat 12 endhiseekiresiott
have arnrests 26. The seat 12 and backrest 14 can
opBRAGTRIPIBIAEEHR! VilbSontilBouking 6 dy parklikl it drigngdnheis, ixde
nmesh material. Both the seat 12 and the backrest 14

ke ﬁit‘%léﬂ%(f} @oﬁsiﬁ% 1 e ahesbhel & § Bl ik Ma SRRfidadbupport

ousing 1 paral | el arm arrangenents 30, 32 such

o= {ie (e %%X%r?'ﬁ%%ﬁsﬁé}%%ﬁ%ggﬁf%%@? bRARR S B2t
Fi 9 1Q, .t '
cnph s o el el e S At rRREI 03R4

knobs and hand| es for providiLng the various
gliglgs @et MEWELTRHDE IO PFET%O% mt a user to
custom ze the chair 10 to_ provide a confqrtable
si t threfgrablysthe vericalsyppakaaipni 20 skgight p § ATy Tanner
housi ng 16 can 6 conprise the enclosed tilt contro
welbisvami is the3, smt # pair oadimstalje pemresh 26iaroBsaweiesly
| ever 41, and a seat height adjustnent |ever 44. A
inpleEE Mhk yptesie 26 esh snticdharedjtstdfie sringest dbscribeshinmappiicant's
mechani sm 35 conprises first 46 and second 48
Uhidaaiad irab adfiRatiwhi el He 1 0pT60{06i abhigh Insuesige fiaited States
shaped, and which are connected to first 52 and
PSSR N6 84 PAI sSNBYenitRt 3b,12004 | iikisis \Wicadzed plosd inhdiyafier.
connect opposite sides of the seat 12 to the tilt
EOL %B%P' kedh of diinpdets®2. and  second 54pairs
A%%%%gﬁgrﬁg| |Egg}%g%§§?2e the first pair 30 of the
two Bal J2 &%{aﬁﬁ %ﬁé}&!es% ha 58] QR LFARAATBEIGS BomPresitiently

ref erence I gures The  seat 12 is
geannect ed L0\ 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/cr each other, as will be
explained in more detail hereinafter in connection with the drawing figures.

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

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



the parallel |links 52, 54 via seat brackets 61, which

can be integrally nolded on an underside of an inner

franme of the seat 12, which is described in nore

detail hereinafter. To provide a secure engagenent

of the parallel links to the seat 12, sleeves 53 and
cOTEpIIAS teessniclopeddils tintnpb mSehapgism e 2 tiltirte adiustmientrinobB 8. a tilt

screws 57 to rigidly, yet rotatably, connect the
levprflabhded seli idight adinstmént lovardd. seat brackets 61. The

sl eeves 53 and conpression bushings 55 permt the

ScCr asesbrtitefefel eabbdifiest of shefiflt @nGol hychahishe 5 comprises

preventing any binding which nay otherw se occur
firdd @b WRBRcoII R 18R6kD I Ddhahl) SviRaY A heterdtlyKdkaBdnal Sthpal dnd

the seat brackets 61, thus permtting the ends of

. ld -0t i

whidA@rP At to lHrRSS and secafil gappét&il%l ?bgrgfln%i? ﬁxo :k§ w'hﬁ:lﬁne R AbtdBly

to the seat brackets 61. The ani sm

oo B e of B P07 o BF ok Btcbarily "By nd

and.pref er.abl y .t.he rear- t~shatt whi ch i
s oF il L PRe s ORI 718 e 105 0 s b
second, front-nost shaft., 48 js referred to as the
armh FRTETAED S0P IR IS Ty TSR 1239 $ARgees 1o
- fromthe rearward |ocated drive shaft 46 enables a
the naraliel ks g 2.3aiin sorb FRGECIRG Inwhghcam bf mtegrally Teeideton e
di st ance between the connection point of the rear
ungayige offan janes e of thesetd 2¢ Waich cribpd gngporervistail
connection to the drive shaft 46, This relatively
hersimafitr. Tormeonidea secursrraighgement ¢itbd pasalle! linkwen tircoseat 12 | t
spring 58 to be utilized, in conparison to tilt
slesysiSR@ad dormresipmvianhingNZd canibe triizadtai@ly widCcdeaswsSITao
The tilt spring 58 can be a conventional torsionally
Tighty, ?Mﬁb&%ﬁp EbrEcCIBn PirbBdl MBS T, 59 kdhhe WéL breekdts 601 Tl
surface 60 that is adhered, e.g., glued, to a
stee¥dsisB Ghd ERhpreQNR busBSbd §PHUmBRRd RevR BB RE ifRendd bOr e
64, preferably having a hexagonal shape to match
S AP BR e HRRRY g SyRoinby Bl ool Bt e

r I nner Tesilient spring

. - | shaf ]
cuff) ST RS X 88002k BABREL b el APorf o
ok GEnil B oo bR HE O hERSERRGERST ' e

The tilt control mechamsm 35 includes a torsionally activaied 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 relafively small moment arm, which is the
effective distance betwegn the connection point of the rear pair of parallel arms to the
seat 12 and the connection to the drive shaft 46. This relatively small moment arm

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



portion of the resilient spring element 62 is fixed,
via attachnment to the rigid outer surface 60,
rotation of the inner portion creates a torsiona
force in the resilient spring element 62, which
provides the resistance to the tilting of the seat 12
in eooreltipial s contrs] mBhesmE.n §heBlSPERgSSgan be 2 SANVAREOTRD
the side views therein illustrate the parallel arm
tomiohalhgeients sy caRpndibehrigdmis tylitteicaleatfaeB0ttbattthe
tilt control housing 16, in fully raised (upright)
adBéred; Teld.,| studdowey sindricaCinheradsilign spriirgaidnent 63.pAdbr/EL, y .
As shown in these and various other figures, tilting

RenaS#@ sRak nlifle héxap@RC | §hedhaly 46, i
pﬁﬁ?ﬁality %ﬁéﬁgégglel F?ﬁ%§:52? 52% and 70, which e

pré‘%géa V%@gﬁﬁi&fogggﬁb#m@aﬁaireﬁh PR dGRGE FE N Se R apcha]

r ot y connect both the seat 12 and "the
snREEN b 44 R alsied pdp QR Rl QUS| B plviop o o aive
e g e e
eSS 1555 B 4B e

connected between the tilt control haousing. 16 %nd a .
surfaer Gl Fetatinsr afies IR PPTHOn SR atorsIopa dpAreh & e prsilienhgme
is conprised of (parallel) links attached on
cleppu $1t whish provides the msistanee totha Gtz ohBwsPaid 2 2ad Bapjrest 14.
seat. The drive links 52 connect the seat 12 to the
ti | tRefatinpgos 80 Fagsrenil | knd 2. dessddé Yiews thareimitiostoiee e
hereinafter. As shown best in Figure 8, a single
pafalfdd ape Grrdrgeitemd 3¢ G0 vadtiscambaier seai 13db ehepdt dontnl hawbing
the backrest 14 to the tilt control housing, and the
1@,&&@;3@%3& SE R Fhliv vk (Beclinéd batitignscemretiatyl Ao

the réar-nost Seat bracket 61 attachnment point at

MG e and el s dth@KEuB2, S8 of B sédk t 2ahPsholrbiie ik | t

spring 58 controls the rate of tilt of the seat 12,

. d_) i i —
apliiE3 BOG STy o BaB R B BRTC, Phich Pt Wlposaic
h [ 16 whil gt f j iyotal
ol el 8ot PR ER A 8 o RS b Bl ey
ft%*_e,njgal%;rlglgtl 4%(9 H)te rtl?tl coxrlr%ﬁ rfl%gsliﬁgmig’.sf’racﬁgabsfﬁ %‘segteﬁtis hithehed 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 1ilt control housing 16 and &
rearward portion of the chair 10. Each pair of links is comprised of (paraliel) links
attached on opposite sides of the tilt control housing 16 and seat. The drive links 52
coﬁnect the seat 12 to the tilt spring 58, as will be described in more detail hereinafier.
As shown best in Figure &, a single Y-shaped link 70 connects a lower middle portion |

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



9-10, which show that the ends of both the follower
54 and drive links 52 are rotatably connected to the
seat brackets 61, and the opposite ends thereof are
connected to the follower 48 and drive 46 shafts that
pass between opposite sides of the tilt contro

46 slh,;!?ﬂfsé?ge gﬁeg%dr%%efshaped {Mp@t%%{h\ée

dgggpkkg§g£g Ligid connection to the links 52, 52

perm I'ng rotation thereof within the tilt

cont ousing 16, .The hex n i ve. shaf
46 aﬁgsﬁgalaﬁ% Aago 15?? ggt githetsﬁ%@l Tncdqg Wc}?é’s%

s,wWth t bore rqyi ded
B p ghath et s T Ys chaRnoRrrefa By et bein
Al t hough t he hexagonal shafts 46 48 coul d be
1 IERBRPepePd e ORGSR VIR HRYTTSh 10 e BBhPragragh, i n
the preferred enbodi ment shown, the drive shaft 46 is
nountdditiona\dstails of e tiktsamira fmachenige 3F arezhewmibeship Figures
foll ower shaft 48 is | ocated towards the front of
S He whicktshd @ thal fie ehdd ¢idwéir ths Hietfawer 54 8nd drewllinks 61 afees
with respect to the housing and is attached thereto
rbyitaBlyr cohiddckadgo iRsbe braRels 6hodnd diessoppositepdimbeieanas m
The stop nechanism can conprises a washer 77 that is
cBReddteddo 2 foltevdr A ah®8rive 40 shbhe thhobdsOV@FeerSdpabiitedliles of
The washer 77 can have a shoul ders 78 whi ch engage a

th@ﬂ@ Sorfidl Heslemgqsd Pr3&abiy ot BL dlicder Egnd drive 46 QRAHr.

housing 16. This stop néchani sm is not intended to
Hlpiiny Mﬁ@f&% YA HRAPAS G
35.. The ¢
SR SRl the%fﬁ\ﬁrc&m%oi ﬁ&%Y%f Tl flocth 8

1. '\ %F‘ge sho ‘ﬁ&% coope a

e bl B O IR D BF s SRFER 80 ﬁ%ﬂéﬁvg@ﬂ%v

the drjve shaft s held_in sltlon at the
hepagona bor et quémmsg@%w%ﬂlfég Prines Spmbst 62.

83. This stop mechanismis a full travel st op whi ch

bl ocIltiouER FeRRASORAL SR, §h 0w beinchiidp fosdtpusns i my

poi nt at which full travel of the tilt nechani sm 35
weaticubrs order.dn divqueferTereerapdditaeny Isadwn, 4l drivesbaiifel maymied

and al so passes through, the tilt control
towards the rear of the seat 12 and the follower shaft 48 is located towards the front of
the ssat 12. The follower shaft 48 freely rotates with respect to the housing and is
attached thereto by a rotating washer and inciudes a siop mechanism. The stop
mechanism can comprises a washer 77 that is secured to and rotates with the foliower
shaft 48. The washer 77 can have a shoulders 78 which engage & ledge 79 provided
on the inside of the tilt conirol housing 16. This stop mechanism is not intended to act
as a tilt control stop, but is provided to facilitate assembly of the tilt conirol
mechanism 35. The drive shaft 46 can also have a similar siop mechanism, using a

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



housing 16 and is operatively engaged with the tilt
spring, which is positioned towards the rear of the
tilt control housing 16, as illustrated, in order to
shorten the nonent armas nuch as possible. The
drive shaft 46 al so has a stop nechani smt hat
coSROASRTR 8 sbREAe sﬁ%%&ﬁi@mmmm & iheted 6v@tnd diivetshdft 46
control housing 16 and acts as one of the stops, or
anll idHeldin gé&[mﬁ %% é&%e of AR lonBIGRARLS 75 Rdng 4 Bfcdi st
~spring controls the rate and anmount of tilt of
TH o 58 A0S FRAEKICP Ry il Aokl NRabi B By

en a person sits on the seat, tﬁ%

drive shaft 46, i tated.there - Whi a

st gmmre el ) b D sl B R ROSRAS
resilient spring nmenber 62, to rotate relative to, the
ri gitde GV Fhago1h SRCPIReL 0 S0 Pl B2, 15 %ﬁ/%"é‘%ﬂ‘r ed
tothe inside of the tilt control hoysing 16.in.a

- homging b andds grerat ey ogaewl iRt (e Shegoren WAL BFToMh an
the force causing rotation of the drive shaft 46 is

towandpthedgar @€ thatidincontre! heveirg 1 ¢ dliuspaigitin grder esheri the
10, the tilt spring 58 will "unwind," returning the

mehént @rth bsinsch &opossihl. (Thedrivwhal datalst hag asidp mechentsoy that
to the initial upright position as the tilt spring

erfoBk @ lledB Prdviieiha theinkidabf Gt dlteontAs hotwnmn] ¢ mdrcyes ene of
8 and 11-12, the back est 14 is connected to the seat

thd ropd bAliRits, FHTMRB 1R @OMES] medharioh BS. Thd it sfrmgGBicumirols the
!inﬁs 52 which connect the seat 12 to the tilt

a0 el S Eseat OB BEUESS 1 4 145 iR @ivE Bnk:O32abak)] ¥

connected to the tilt control housing 16 via the

m{%% gp%g%:j% éérﬁﬁn%tg og %ﬁa?sreia d d%@@ Wit AL iaBd thil%bw wiich

or the second parallel arm

RLAPGeEnl | 32 DOl Ben, §D8s 86l HPACKEE SriddmBitt: 62

oustng gl'e prong end 85
of the Y 10 shaped |ink. 70 i.s pivaot.ably. con 10
RS EEF S B SREAUES W%i&%ﬁ‘ig’to it 5 el %ﬁ‘%% ed

_projection 72 enbedded.in the |ower mddle portion of.
e OB e R CORT RS N TS UL P BTt oot
enbedded or otherw se set within the end. 85 %%ﬁh%e Y-
Vtten flestforde sRushng TofRED 08 g driaF Shadt 4047 THRRYEL £S5 T ST
opening in which to pivotably _ , C
gets up out of the 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 showr in Figures 8 and 11-12, the backvest 14 is connected to the seat 12
via & common connection point with the drive links 52 which connect the seat 12 to
" the tilt control housing 16. The backrest 14 s also rotatably commected to the tilt

contro!l housing 16 via the Y-shaped link 70 described above, which along with the

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

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



”‘feceivé,the T-shaped projection 72. The receiver can
~be senred in a the end of the Y- shaped link 70
using, for exanple fasteners 76, and resilient
menbers 78 can be associated with the end of the
T-shaped projection 72 to facilitate pivoting of the.
T- shaped nenber- 72 in the T-shaped opening in
shitd (hele B ¥ @fvoliBly domnetisil & thebavkrest, sush as, ardkimge, usigg a T-
canpivot sttfficientlyreiauve to the end 85 of the
shfped hapRdor TIdnbeddsidn tivdowdp adddiepartidnlofithd baskreFHé which
. opposite, dual pronged end 87 of the Y-shaped link 70
cdoBerbigd witiadleyervaa 74 agbaidedd: divwowisost withie fiee ad&6 of the Y-
- nostportion of the tilt control housing 16. Each
sHbeANGk 0. TiSresbiak 7PERNGRC BiabhpSd opvink e which eygiestatiy n
70 is attached at an opposite side of area
TS HOT kD8] Sibjdktieh T2, IThe 08N EQEn hottSireg inlfhe siialf tmsy-
using .screws 80, or other fasteners whittprovide a
Copnecti Misdine TR ERl kalienamambers ahgertent s
“@%?%@QRQEP%h connég?fthe.seat 12 and the backrest 14
adsSeidibiOwithl thi e ieol-sagISroRcHbe Tt hdBcferdfivotinglofth: 0N,
e.g., titling, of the sear 12 and the bacst 14
sﬁz?!:@rh thi\ter $OmRd Nk brichihg HRHE 8bEivET43 3 BilndrBercten
other. In this manner, the degree of titling of the
* Q:%?é;ﬁ 12 La0cIEmEREh PRI HOD hdiehad8 @ 88 Yobhabid kdliTg 0 fhe
Dt e I'ac rEs? 14. Pr%ferably, when the parallel arm -
_ nts 30, 32 are in the full upright
h%%értlgﬁ? as shown-in Figure, 11, the seat 12 and/or
backs Tt QMg SRV EH theSt ispabd dnil Y WRdiadsniy AS a
persgﬁﬁég%éa owrt, the seat 12 aﬁ%gbackrest 14 nove
DBGK: 200 nAONRLLST o REEREL e 1P cddhe] MRkGRY 6 Ofdhe
pers&%?ﬂ%n'a'p05|tioﬁ at which the seat 12 and,
backees ‘ 84k 18N8 1 O 3 didabiRd 2Bk GRbdiy
PB%‘%;?%%ASE“%%’“%& &3%9 ol ba%:hk : 1 & ﬁgjﬁ%

e utser | eans pl aci ng nore wei ght

2aat Qf%%ﬁ& F&%%%F&L ﬁ%mrahm%gﬁ 6 JcpndPackensto, 44

W T tift toafu tilted position,

rees opg. b NeROs! LiQ0dk] ustrated in Figure
%%?ﬂwﬁﬁe_ _E%%%gﬁ'??ﬁ%géo %%Tps support the backrest.
14 angd, a',%g Si-sh agKERS] cobfled: the EACLERGMEN @
cont?gTﬁe h%%her %?%%ﬁﬁgégt%t t0 the seat 12.
backrest 14 to the Hlt control housing 16th1.15 permaif roiation, &.8-s tifling, of the seat

o Ié and the backrest 14 relative 1 both the filt mechanism 35 and t0 each other, Inthis -
manner, the deores of titling of the _éeat 12 can be varied from fhe deg;ee. of tilting of
the backrest 14. Prefersbly, when fhe paraiisl arm arangements 30, 32 are m the Tull
npright positior, as shown i Figure 11, the seat 12 and/or backrest 14 are both canted
shghtly forwards. As a person siis dowa, the seat 12 and backrest 14 move back and
downwards, according o the wetght of the person, to 2 position at which the seat 12
and backrest 14 are generally level, or tilted slightly back. As the user leans back,

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



Referring to Figures 13-15, the parallel links 52,
54, Y-shaped Link 70, seat 12 and backrest 14 are
shown using kinematic diagrans in connection with the
tilt control housing 16. The chair 10 is shown in a
fully upright position in Figure 13, a fully

il B Gl AR hhb&%h&slpghﬁﬂé% thé podiish idthidaGh Fipnre 12,

p05| tions ovvn together Tn Fi gure 15. Devel opnent

es th I
TR B it et B bpied B2 i b dehef R BRI o
rran enment.s, 30, 32.havin e d nS|ons, and
H’&“ég @%%WP%‘&FF“H FFY ﬁ?‘e‘%%rs‘;e}f in which tilting
of the seat 12 and rest cu i.n a s ed
o et Al T DS ot e {xf}?‘F}b&Rf’dg‘gim S8 12
position, it appears_that the chair 10 may t.$eve|
anpibarkaps b grelsboen BYIRS mémgfyaﬁisaefzmﬁgl “é’é‘%‘%%‘P 6ihe U
somewhat forward, for exanple, éﬁﬂOXlﬂHte|y 3
contizgiemsing f16.f Braxehatt 10iis showpHng ﬁﬂm RAitiog e Higuenghs p
10 with no one seated thereon, the seat 12 generally
Tull rdclinad pogitioh yn Figomealrid mmm mositidns shope tngstherom Figare
counter-intuitive, it has been determned that with
13, hBeveioplaefienit gRting of the ipestentsuliet wenpresmily asfemgn as
soneone sits in the chair, the chair 10 assunes a
ethBherd bfﬁﬂeﬁﬁiliﬁé%rmraﬁ@ﬁgﬁ[ﬁtstfld, 52 Ao tile Bigndnsiohd)@nd
wei ght of the person seated. As described previously,

3 4 sttizer
argﬁﬁ@%n&a%mg%e% AY 2Rt cH M8n P8t 65k 13 4nd Backre

e chai t he paral l el “arm arrangerrents
3 ga! g_{l]e gbft,y "open up" as the chair
T%mfﬁfﬁéﬁﬁgc gh&ﬁls eS|red so as to prevent t he
seat. and. packrest. .14
e, g RO A SRt b T Bt PpERYEE) er"slst

1 es on the back of .th ser sultl
AT OrPast Soere e Gl ‘ﬁ&% b e fer Bl

t he foll ower I|nks 54 are erative
SPFEPKIEBHL heesrser of pWardgH- ‘?ﬁ%ﬁﬁl‘%ﬂ"éﬂ% g i@m Fo one

rather than to the backrest 14, as is th
seatvhaeTeoTo Fhsiseat d @genmrally s slightly frsward. ﬁ%@%ﬂ%ﬂaﬁgﬁ appears o

according to the invention is nore directly keyed to
bt hexmivetigthitivpl itltasdeondsttranineskthat Fith thp Huk fepien qfdhg present

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

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

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



controlled nore by the weight of the user and | ess by
the force applied by the user against the backrest
14 of the chair 10. Thus, as a user noves to an

upri ght position froma reclining position, the
backrest 14 does not press significantly on the back

o S By YRR L R A, s T D
B b ISk ekt I AL oo SRSl

tinme as the use, returns to an uyprightposition, thus
contrelledines &y throveies| of iy W @éﬁ?ﬁ@ by jﬁéfgfp@a applish e vser
‘chair 10. Thereby, the chair tilt is "seat drjven"
agagshibe badkeast ¥ ¢ einpir 10 (TP 25 2 ARTITRVSH ) qnyuprighiRosition
degree of potential energy is stored in the tilt
frepriragint§ msition, thebagkresof4 ddse npitiress significemtiyeondthe back of
novenment of the seat 12 caused by the weight of the
thid aissr, aveethobgh the batieess i 4 snattomns full cohtectotiti wserdlbackhinsthis
potential energy is released (as the tilt spring 58
wﬂﬂ,\&dﬁgﬁ)& "Gl iacheirbiing df3lsd cHad 10Rach ket tehdyvo iriniain jts
she makes an effort to get up out of the chair 10.
PSR EIUL Mo beribEE Rk thd Bsdr FetliR @ SOPHERtRItRL! @us
both sit 1n and to arise from |In conventiona
i [NV aTic 2 s | 1S tTHeRS Cikh:08t
pEJRES o B o Bl SEL00 930K B0 T THERSy, (ROCKLRRL
only. "assi ce' .arksing fromthe chair is in
FRetsf e ERE iR doed,

ormao pushi ng agai nst the person's
back, ..which is of no ai t.all in standi.ng..to an-
oo A i st of PiiRatel Aty B akiA0P Wl Sl 58 o
backrest pushing agai nst a user's ck, either whi
gt 6606 FN AAVAP AR A mea Shfne B bAp YDl S gt ofthe

unwel come condition. The parallel arm arrangenents .
ugg whep he errshie 8its dRyvn mha e o Rhrs@srey Tyrelangpd;(ppthe
tilt control housing 16 can be designed such that
- tilthspring $%urawindsp, and aptupll $ssiststies wseWherhke orishe mekestagstiort to
seat 12 and the tilt of the backrest 14. As the chair
g0y axt bf the elekir 10 Heonsementiiorths dnirdeL it meresemforigdiany peth sit
downward relative to the front portion of the seat 13
id 2ad 1@ nRelsd fhem s Bodonightivaskehhirt, ths whrh uthingy sk eainsSihec e
the tilt of the seat 12 is a function
backrest activates the tilt spring, (i.c. backrest driven) the only "assistance™ when

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

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

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



of the user's weight, the tilt is nmuch snoother and
nore controlled. Al so, because the weight of the
user is what causes the seat 12 to tilt, there is a
gravity assist inthe tilting of the chair 10, such
that the user does not have to exert a substantia
for he fait [ '
12y B B 1T PR PR R b0 B Lh Bk T M B
nob 38 iLs provjded i.n order to_incre or,. d
of Hiaar e e SRR T bl bRAREg o SERGRTe
agdjust the preload on the. tilf ring 58 1In order
Bk e e eGP ) HisgRar ey g e
_mei%pt of the wuser) for a user to tilt the s%ﬁt 12
tilipgpiihashe J0, sigh thap theysEdopppat hate tofsert & HUSBARH JoRR BB
38 to either increase or decrease the tension on the
the backresirdiof ghebthair AQ ie ardebie redivg cpafrtably. Fi gure 10, the
aforesai d rotatable tensioning knob 3 8 is connected
t 0 &ht efosssaidi tempicieadiusement kmahc &aid prayidefi én ondet to Synreasgor
58. As shown in the figures, the tensioning knob 38
debrzadeAbAinRidl Rationwod te tif dpting S8tireq ladjnstitse mglodd of tre titt
conveni ent manual mani pul ati on thereof by the user.
sphi€ 53¢ CRTr@R 10 fhakON hbikr Gleysise{dbsentDBNGH e wiefpit bEthend
of "a threaded rod 90 which extends fromthe

adb GRS HPDs381 PR tasice Nl Uihe dsaprdthiieithe iisiohlnk kmob
control housing 16. The end of the threaded rod 90

SSCtg%Rﬁ%r?%cg%sM&bcﬁeag%g%t%ﬁioﬁ% MAENEES.94,  which

oper a y engage t readed rod 90 with the outer

ri ggg%?%ﬁég %?%L%%ta;% ggﬁ;@e B, thd 6reldid {o ¢ f48si38ne Bhab 38 s

r et I hsure € nu IS neve

conpletely .renoved fromthe end of .thg threaded rod
BE e R S R B RS N
_Which can be forped integrally wiith the rigid outer
fignes, Hredenstynae gk 38 i ‘Pw%%??lﬁ% ﬂsﬂsﬁ“ TP RESEE] GaF y
fromthe surface 60. Rotation of the tensioning knob
c@@emiertt sransy mpsirulaios dhepe &y Busses the nut 92 to be
drawn toward the knob 38, and the nut 92 draws the

c ant Theswmsicrangw@gobidsninads ehsmasterthiy thy eug of e thresrded rod 90
rotating the tilt spring 58 and thereby increasing
whith ekiends foom it ttdseonsy kool 3587d fredepiuged witthm fhe éilt cogtrol
further 14
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 ilt spring 58. A retaining pin 96 can insure the mut 52 is never completely
renioved from the end of the threaded rod 90. In the embodiment shown, a caniilever
arm 98, which can be formed integrally with the rigid outer surface 60 of the tilt
spring 58, extends outwardly from the surface 60. Rotation of the tensioning knob 38,
for example clockwise, causes the nut 92 to be drawn toward the knob 38, and the nut
82 draws the cantilever arm 98 downwards along with it, thus rotating the filt spring

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



conpress the tilt spring 58, and thus al so nmaki ng
tilting of the seat 12 and backrest 14 nore
difficult, and slower. Rotating the tensioning knob
38 in the opposite direction permts the tilt spring
58 to return to the initial position, or even beyond
the injtial  settin t hereby reducing the_tensjon,
CoTRRFSSSHatk il §PTing SN Sy Ang HIng g5 e §031 A, And backrest 14
backrest 14. Accordingly, by adjusting the tensioning
morodifiBalt, andslavwdr: Reptingthe sesioning kipeb ég i thp gpPReRERIdiTestion
adj ust the degree, and/or ease, of tilting of the
pagts tHDiilagaling 6 ke esurn td the pritisliositinhem eeentspend thairstial
back on the backrest. Since the tilt spring 58 is
séthing thep@nedichtt thoteasiad, {Hhi2 nuaking i easthr to/i#lt tleaéd: 126nd
connections to the drive |inks 52, the seat 12, and
bhdkPesb 8L KA 8k diddy I8 CaMEANS theitenshafpaabeds tige ilDgrBess can
12, will tilt erther nore or |ess depending on the
nSiolE C Ritht B€ores 1 Qisd, BF 811148 0B sed: N2 ahd bdcicrest
bF ,Seg$§1%?% en.ﬁh, FG?%%%r in reé%?d to the
nsi_oni | 4S. the . [ -
1?1 g)giatiog Fﬁér']h%g ]a%gérliuang?}gé}c on'tB€b ) %}11%@* Is}%ﬁm 58 15 also

romutilrzing a para kdge to

e %?‘rf‘%ﬁﬁ ff;?vé e ptgkicheP oL B R f?{tﬁ%“t
ch” et S PP
e iR A REERBA DBt oot | AT o pgecr

the tilt spring 58 can have |ower, spring rate,, the
lesg deranAiBg oD AR RES VRIS Bihn ek ﬁ&ﬁﬂ%{) e, %%& i8er
as conpared to conventional tilt adjustnment
drivehani sns wherein a heavier rate tilt spring is
required, for the sinple reason that it is easier to

i ncr Fasthertih eegatdeindheopmsioning ddjgimnent, the swalép Fomynt Han

on a heavier rate spring Generally, the reason that a
feedsticetfont atikzihg b parsipel ianm itlsagetpraathibly corpgdtithestai ¥ to the
that conventional tilting chairs attach the tilt
SR{dnNPrib® wilkeh Hablks esiizati®nbT 4 foeesaat of titsprihy 58, elulehisances
in a longer nmonent arm due to the larger distance

RE EWREML6F 160 BRAGHINS Adjhemehi b 38 k Bperificanyl Hebsuse the tilt
connection to the tift spring (which is

S ??&%‘e'}é’w&%ﬁhﬁéﬁ&?% aitStm D 68he thBlomaRkndd 3¢tibE

significantly | onger noment armin
V&AL of 65 1 AR S OBk Wheln o
%ﬁghQ%%%%%g#n%%%gﬁgéngﬁga%grce xerteggon the spring
heavier rate tilt spring is required, for the simpie reason that it is easier to increase the

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

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

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

15



15 is a function of the | oad applied at the end
of t henonent arm and the I ength of the nonment arm
“Consequently, the tensioning anivstment for such a
higher rate tilt spring requires core dingly greater
force to rotate the tensioning knob to preload the s

_ring. One way -co seduce_fie higher force required to

isedenptien effbe loatharinbed 3 ghoiend Bl hpmemerisen el (s koghobiger
cantilever armextending fromthe tilt spring.

‘mpppaebeer., Cansequsnie Erednyioping ¢éipstoerh formach hgha sateiit
larger tilt control housing. Therefore, as can be

st evastrecgrrespondiggly Fegarforca thiatrtsthesgertingdmop fapeioad
activating the tilt spring by the-seat of the chair

- thempiinga Ao fway nerefiare itredugber meredmredvabizienis raipaing knob
shorter nonent armand thus a lowerrate tilt spring.
wésld be trmse n imgeeafiiever b BxSReAing tive thy tilt stripgs Bagever, &

- mayhave nmasidngs 40, or other indicators, that
lonpmpentitver st dan segney K rgeviilt cdmerol wresing nTiagefimeols c88b4t o
indicate different settings corresponding to

untiefstoed i pwetdi gt Bivarfacs deres TFhectuwiing tafiltigpmng thydhe seat
wei ght setting approximating his or her weightto

offiite eldininsend of s ivkokras thateby Theblibg § tmclt shoserominmgt kmoipd
38 to the appropriate setting. Alt"-rnatively, the
s elovR st skifte. tension to a liglrter weight, to
have the seat 12 recline nore quickly; or to a higher
vei ght a céRediance firhie weaate 1R vedthd ey nps - medingeby or other
according to the user's preference. For exanple, a
RS fNetaeirag wiRS nReiknds of & tesionihB éndtrBslio 3fices t he
175 pound setting; or can set.it to a higher or

- IR slBrod BdrrdsSorEBIE @ Bilferehi Wit itgohRErtl eTheakeras heithe
respectivelvy. reover; the full tilt of the seat 12
sighe Dl ofFroRehaSEEE o iR it D anicgshd by ard et |
t ever 41. Al so operatively connected to the drive
1SRRking 460t 3 19 Hld dpbrob@Mesetil, AMBeEIRY), Riseut wathel Y,
the tilt lever 41 can limt, or, set, the degree of
thrlsldhn 14 @1ii-GIdHR Qs BRBIHe sd 12 S@the Thdreaiifticiasito Whigher
recline. The tilt lever 41 is pulled outwardly to
W8R8 Gave 18 sehtl 1WirkdERAGmBR\LEY, according to the tser’s preference.

For sxampie, & person weighing 175 pounds can set the knob 38 to e 175 pound
setting, or cen set it to a higher or lowser weight to make the tilting harder or sas’;e:,
lreépec-rf':'wely. Morsover, the full tilt of the seat 12 can be hmlted according to the
| pesition of the tilt lever 41. |
Also operatively connected to the drive shafr 46 is 2 tilt lever 41, When pulled
outwardly, the it iever 41 can Hmit, or set, the ae:gree of tiit to which the chair 10
seat 12 and back Wﬂl reciing. The tilt lever 41 iz pulled outﬁafdly 1o teleass the

Limiting dsvics.



16 As best viewed in Figure 10, the tilt lever 41

i s-provided on, for exanple, the left side of the
tilt control housing 16, as illustrated, and includes
rod end 42 which is captured within the tilt contro
‘housing 16 and cooperates with a tilt | ocking
assenbly therein. The tilt |ocking assenbly 104
COOpeAsiicrSisnet i Fioure §0ahd il (e fis oA dddand iR example, the
detent/stop 108) which facilitates novenent of the

tief sidel o€ Kilt Adnizb] Wit 116) @ BSOS inhd BB WPER 2 Rehich is
tilt lever 41 is puIIed outwardly fromthe tilt

s bd lithEthe tilt kol Bésivis!) 61206 cdoperal@@¥ it § 18 theicin® adbembly
| ocked position (where the tilt |everd4l pushed

Hipad. g titt MePinf R@ahbiyt 04 Bitstang wiil nﬁgnéﬂa&zg&ﬁ 160 Bk »
~is blocked. Pushing fhe tilt lever 41 inwardly

Gednt/stagh E8) whible feicilitdtes| mpieinagf i Seaiiiéver 408%om winéledse position
conprises a tilt limtermenber 105 that bl ocks '

| m&@é HOm: g@mhb%mweaa@mgsﬁ@mm@ohﬁwm SH %Jﬁuh@mgﬁ

when activated by the tilt lever 41, The tilt hunteéer

peahel $9%dks %Q@ilhgn F i dRORL b Qe 1R Whﬁm thedlt

contro[ housi ng 16 operatively adjac

RBERGisCar gﬁ[)&gs ik Q001804 I8EE0: £108s 1Ry 41 BR%E&}Q&

outer 10 hi figs. The deteﬁt 108 cooperates wt
%ﬂg‘ﬁﬁ%Mi
bel ow. e naggq??sh%e O |s -p05|t|one3Q§gm§cks

%Dn%ﬁ% ﬁ%ﬁ%&@f&%&% iéjxgh A ita %E/ tﬁehfﬁt 1%{'4 b,

I"'ever as space apart, - opposl

apor‘r 'ag%%f%n% er eé‘%ﬂﬁﬁ% tsgs?m[‘%%%?%ét J@H&%{Uu : g%%:z
ﬁ%@@y& %5‘9“%&%’ e Ff\%@ﬁ armd%ter |Ig?‘l Jangh ?%séng%m“‘
%getl gl gggt ' V%rateéucgt%oaﬁ{a E%%%g?o 100 ag
b m?ﬂli%’é%g‘%%‘%e%bﬁ diEparpints Sﬁ”?q'ﬁ Bog poen

| ﬁ%@%ﬂdéﬁaﬁtﬁuﬁ’g Fhageriee e Riphets s oofiRg ice
d’é@éﬁ?‘f i%ﬁ%ﬁ%&gﬁ%‘ﬁ%w‘o %t&r?%é%ﬁéﬁjﬂﬂ%eﬁ%%?o{ibﬁhe
(R e e B et aet S T eyl 102
'8 m%aﬁ?ng 03 Ol G BESEACH! 809 (RS, thet tue magneric

Tember 100 will be dawn into contact 1o eiﬁxér of the side walls 109,110 i -tha

£1

' magnctlc member 100 comes into closeproximity thereto. When the tilt lever 41 is
pushed mmﬂy to lock the hexagonal follower shaft 48, the magnetic member 100 is
into closs proximity to an mner most side wall 110 of the detent 108, which attracks
the magnetic member 100 drawing if into comiact with the side wall 100, At fis
. position, fhe tilt lever 41 1s moved Tully 1:0 the locked position. The ativachon of the

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



magnetic nenber 100 to the decent 108 not only draws
the tilt lever 41 fully inward to 17 ensure ful

i nward novenent, but also creates an audi bl e
indication, i.e., a "click,” when the magnetic
'ﬁenber 100 mekes contact with the side wall 109. This

"click" serves to audibly not Iaqni/l t he user .that 3
cnors il moveness, GO SR 5B APEGICRBHERE, Heo SYBHES

: positi on. Conversely, dramnng the tilt lever 41
whe theamaiingtic membérs! 00 mskhecontastih it sirsrdl 1090 hiso whiely
-~ into close proximty to opposite side wall 110 of the
- sertted @nldibBotifirihe hsdrithas Hesit Idverdd baviopee micvedrBiftydr the00
into contact with the side wall 110, thus ensuring
JodkB@bosifie. tddnbvers@y airawib asilnverd: ] foutdardigutsnits th the t he
rel ease position. As above, contact between the

mdBREL LAY 86miH2GnB Ribs Ctﬁmﬂem\/@bbsz& e valllSQ0 of the

Creates the audlble "cli which indicates that the

l L=
de%reh Ieoasée}é&;hos' % On ) %%ﬁﬂem%&nbérqm%tm&%tﬂ@md

ch tilting is permtted. In

W%lénbr %%ﬁera i eé*’e%fﬁ“?fn%ﬁ?m‘éﬁﬁg"gf%‘%
R F
SR 1 0" §§%{p'fﬁ“=?bt o re?ﬂfﬁﬁg%f%r‘a&g%%gé‘%ﬂ? W

|nvent|on |$ [ I ont u
a5y b r e PAGE CHLBA OF RHE Bbre 21
rear | unbar frane 204 secured by magnet.i ¢ nenbers
fubly grovedrggheteleasqdpostign piwish g %font pad 202

and rear franme 204 are det achabl e and preferabI%/

hel dnioricatacpropide driaddedrastdert enih st the backresotreiombly

opposite sides of the backrest 14 fabric 28 by the
indlagsat iambirsapporateembers Refarion vt gEec - XD ek embediment of a

included on the face of the rear |unbar frane 204
oMbt it 20Mmioe b etait 10 sicxrdirmgn eiesin?@Bian ROBRstwred) tenprising

rear side of the front lunbar pad 202 which mates

2 Phhfluhibe H22282 &fr chirectingriRaodyrodie: 126 and Orethinbar frame
manner, the nmesh fabric of the backrest 14 is

204:5&9&?& Sﬁ s 8ado 2R3umBithatl €The frodtpad

unbar support 0. Since there is no

i
relationship to each other on opposite sides of the backrest 14 fabric 28 by the
magnets. Preferably, six magnets 2068-206f are included on the face of the rear
lumbar frame 204 which are matched to six magnets 2082-208f on the rear side of the
front lumbar pad 202 which mates with the face of the hwmbar frame 204. In this
manner, the mesh fabric of the backrest 14 is "captured" between the front pad 202
and rear frame 204 of the lumbar support 200. Since there is no permanent
comnection between the lumbar support 200 and the backrest 14, the lumbar support

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

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



200 is vertically (and horizontally) adjustable al ong
substantially the entire surface of the backrest 14.
Consequently, the l|unbar support 200 is essentially
infinitely 18 adjustable according to the desires of
the user, fromlunbar to pelvic support. If desired,

R oot S TS, Bl s B 1.
R EETTIOTR B O e A

Figure 18, the front | unbar_pad 202 can be
fromtrpaf 362 andddie ofar fraie 264 B! TolPWawoEa of the magngiciatiachment
slightly curved to generally match a users |unbar
themtyetoreen. A f aci ng surface, i.e., the front face of the
| umbar pad 202 which contacts the user, :
pr ef &k shpiveh inackee détaihinFigwers d 81the lﬁpafkihmbmaé ﬂﬂébﬁn Beuch
as a thernoplastic elastomer (TPE), gel or rubber,
nlah@facitced BPifedbbs aideg plesii@ até &y shightbt turged ihiganepallytreaich 2
back agai nst the backrest 14 and the |unbar support
u@gpmg% %gtdﬂeﬁﬁahegmwﬁna% Réntithe of Gentpeg pad20mnd
aback si

her eof “can be i njection nolded. Ina

%f& {a&g &Fél;ﬁ% %}ﬁ"@i%z fyHea ! ridrel SorfifSraBle MARRT such as a

rome aci'ng surface, but is still able
tofle n. thi r Ieﬁﬁn{ét@&&cﬁn
%ﬁgm%e h gog?ﬂﬁﬁéﬁﬁﬁ al ns fhe TSHRE

| u ppar 200,. it .fl exes ;
hf.saﬂ%“?a% 0 At AR %%g%%r*%%%gﬁeﬁ? ﬁmg
user. The back, sjde of the.front 202 V\,hl c

SoERE L fm@%@b&@@@bﬁk %ﬁ#h%é»&lﬂq Adlerda
magnet hol di ng portions. As_descri bed Tgﬁfé , .a,Ies
meiteed ghbaigne, tgﬁ BacksiisIngs & PiebELGHOMEFT éﬁﬂgl

and backrest 14 nmaterial. However, it should be

o bt mblodo Flvat It this nisapter asciie Bepr sivaindh Gt d 6 gngragis his or
formed fromany type of appropriate, relatively thin
bk sghinuththe himbapsHpdorp 20(hiitt flexke alonppish e prsh fehgis @SR
nmenbers of the front pad 202 and rear frame 204 of
érher th ubacorstappisty ko theousoe Thed i side df ibn frgnt pad 202 which
cooperating rel ationship on each side of the

BpRAsi £8d beresiver dod HBAY infeualio ol @ inagmetintjldisg pottions.

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 wh_ich
would permit the cooperating magnetic members of the front pad 202 and rear frame
204 of the tumbar support 200 to be maintained in a cooperafing relationship on each
side of the material as the humbar support 200 is adjusted.

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

preferably comprises a piurality of different types of materials, such as mulfifilament
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Preferably the seat 12 and backrest 14 are conpri sed
of a franme having an elastic nmesh fabric 28 attached
thereto. Referring to Figure 20, the nesh fabric 28
preferably conprises a plurality of different types

of materials, such as multifilanment 19 yarn and
nmonofi | ament f

i_bers that . provide an open e ,

YR BB Fme; GE dhat PV P2 ORI RPEGARR 19 ihg 85} and
provide a nore confortable seating arrangenent for
bachessiie rThis e @ROViRA maTe comIOTANLRSSRRNg AFABERRETE Tor iR fser,
the chair 10 and the user's body. Each of the_ seat
such thent dirtratreerte siroulate bons thesdais 1D lrad Brefusgisdody r Back ch ey
formed by injection nolding or other conventional

sqak 23 hdChatlesti 1A otnecbng nolied framedusiorablielirned by injettier

in nore detail, wth which the nmesh fabric has been
moERE Bt @8mveRtionsd plaBtic hbléingasdimidhad bi GesBbddrheteimifs: in
an open weave pattern of nultifilanment yaminterwoven
ird BetailTOR@ LRI inedh 85O REY been WMRbAIorAbd, dhsiosadthe mesh
perpendicularly to the yarn in a conventional |end

f%%?‘ﬁ@ 1A bh op%x_ WERE pﬁ(ife?ﬁ’ 8 1o 8ltiHeHhdRe ParA Snt@RRvMNRILE

acent warp fibers (i.e., nonofil anents) are
G R g L
oG cph Moy P hF el e I R vt R
SRR BPTF G FOTCE AL f A0 REDOTES A T

"overhnder" pattern which tw st between the

ol brFIcFpIERA of i IRST. SFE o SIOPRGE SSEOMiRIR Al Tndhe
significantly "stretchable" to a sufficiently taut
frgume titei rowitiBlememt yarn2 Y} Svedically erenradstiisdhe meppllpent
body of the user. A presently preferred enbodi nent of
hiterial 583 tommiseoa paif of encfBarment 2trapdd cenrsdkreeen 12 ar e
illustrated in Figures 8 and 21-26. As shown in

Horgbite "Bvertn@e:s @aterd hidpeawest bétvgercibaprultsisment sfrander The
franme 310 over which is attached an outer frane 308
#8HOER hasihanen Sigdiittahily Seeikthabid"ne atsufficicatie tduecondion so as

shown in Figure 21, the outer franme 308 is conprised
?%KQHQQyE&QEhgﬁﬁgmag§b&ﬂﬁgm§uh@£ing a rimportion 300
A presently preferred embodiment of the construction of the seat 12 and
backrest 14 are iliustrated in Figures 8 and 21-26. As shown in Figure §, the seat 12
generally comprises an inner frame 310 over which is atfached an cuter frame 308
using fasteners 314 to secure the two together. As shown in Figure 21, the outer
frame 308 is comprised of an overmolding 305 encapsulating a rim portion 300 to
which the mesh fabric 28 has been attached. As shown in Figures 8 and 22, the

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

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

20



whi ch the nesh fabric 28 has been attached. As shown
in Figures 8 and 22, the backrest 14 is simlarly
formed of an outer franme 309 secured via fasteners
314 over an inner frame 311, wherein the outer frame
309 is likew se fornmed of an 20 ovennl di ng 306
encapsul ating a rimportion 301 to V\,hl ch th
ovwﬁmgzgti acspsemE s ReTiog 30T HEWhig %bm%lg has
construction and manner of assenbly mnll be descri bed
béem attedhed.l hereinafter, and it is to be understood
that the backrest 14 constructi on and manner of
asseTi yati 19 ceastamrtibmbhhd/marchentd sssimbiypwilhbe desaribetidn detail
construction. As such, the backrest 14 construction
hersinBRdr, SidheE W semiRatsddied thabadatailh cheyneictiaf dndmanfitreo!
inner frame 310 is the main structural conponent, and
2ksBmbNGE SRS ideBfical 5ERUEdNY blitradivh. 12 sheh, Hebatiirbd: 14
contfol housing 16. The outer frame 308 is preferably

oHigsﬂ%cdo% %ﬁ%&@d&d&ﬁbé@ﬁ'&eﬂ‘aﬁ@ﬁeﬁmﬁas descri bed

ove |n a manner that wl nmore fully

3325&4{1?26 o eﬁzﬁéﬂeflgﬁg&mrmmm sl QIR Lhheas for

rane n a mahner 'sim
il )7 a?%sﬁe@%s'ﬁ%@gﬁé‘f Rl B
A RS 1 5 DR A PR PV B0 Fiﬂ?’nﬂm?%%?l} e

Is pulled downward over the upper ed he i nper
mcrraﬁ%lysif@nbe%b@mg Asifle %%rrﬁwoﬁ%% s pig Ve’b & R frame
tensioned to a desired ree necessary to €FOVIde

¥ 0ppemanfgsirailarde thas pi 4!1 pideryihper, dhpineshiigbricTifuls engaged

inner franme 310 is then secured in p03|t|on to the
yhappéredeaes 1206 thdipner fipnuer H0i. t 4s P ofigs frame P88 ispgsifonps
nmechani cal screws or the like, which, for exanple,
@ﬂﬁﬁw&hﬁ@ﬁ@&ﬁ&hhesuhdkaxﬁhnMEDﬁﬁmnﬂﬂhﬁ@ﬂnﬁBﬁemﬂE@out
the inner frame 310 and tbreadingly engage screw

ORISGxd dvet B ugb&ﬁ!dgé b B in3E8fraras3 Kh camsinigald mesh fHEbrip A8t

26. This | ocks the |nner frame 310 and outer frane

RSmt RE8hE e 2 MREAGA BB dod Shovidedibhért &9 aiuseraitting in

taut condition. It w be un erstood by those

SE AR, TheliRr Bhbneth 955 L& ured in position to the outer frame 308

by a plurality of fasteners, such as mechanical screws or the like, which, for example,
pass throngh pilot holes intermittently molded about the inner frame 310 and
threadingly engage screw holes in the outer frame 308, es shown best in Figure 26.
This locks the inner frame 310 and outer frame 308 together, maintaiming the mesh
fabric 28 in a taut condition. It will be understood by those skilied in the art that other
fastening means may be used to lock fhe imner 310 and outer 308 frames together.

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

have planar mating surfaces for facilitating the connection of the two pieces.
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fastening neans nmay be used to |ock the inner 310 and
outer 308 frames together. For exanple, _

el ectro-bondi ng and/ or chem cal bondi ng t echni ques,
wel | known in the art, maybe used. Ina preferred
enbodi nent, both the inner 310 and outer 308 franes

hav anar patin rfaces far facilitating, the
con%‘%ﬁ“@ﬁ %ﬁam?%gl'f% %F gpgE 0 ﬂm%E rq?%bﬁ (%BE%E&W 2%,
21-26, the stages of construction. of the outer franes
380 the w0l 2md RETSR . TEDPSAYFY, SR pRelef jaccorsing to 2
respectively, are illustrated, according to a
Pres@siy prafsradrenthedimesst efibe dveBiAn. ik pahentppragatdingthe pgt, the
particular, regarding the seat, the stretchable nesh
streitheble r26h Fabric B 9 mitlally made integrd gvithl 2 muntporizn 30/ at which
- portion 300, at which stage the nesh fabric 28 is in
staggihin atestt fayric 28 ind gegoralhyrsiaxed, oheubireiched] conddiion. Tk attach
attach the rimportion 300, relaxed nmesh fabric 28
tHeSiTh @bifich BOM@ rélinged ik ifsbria|28deBeld i Bfle addip eRb4DIA an
nmol di ng machine in which the rimportion 300 is
ihjYeR LR APANhidd 18 wiRG thORMH Yor@én 3006s df BbBhi the 28
I'n the desired shape of the seat 12. The rim portion
stoffh 830 TG tnOdesfiod GROL YORL Rt £) ABLOIR hoflfon
paol ypropyl e and I's

ne nateri al njection nolded to
08 RISt L L BB S BBl
SRR 0 vk ol ol el
PPFOR AR e P o BPEP BB o BRC R nabEeh 20

200C. This forms a pernmanent bond between the rim
thsrempinyed B0he B eFPR oM BE RENIGES: Bioh ABERYIss ASSIRIGYR fq 1Re
28. An outer perineter of the mesh fabric 28, which
mesl fdxic 8RdPrefxatdy.tbisltympstatpteaioes patsueeed appudBRl°Ce diis
either be trimmed off or left intact during the
fhintwed peanmsmeficinind betvaden theerito poeionf306 mat<B@BRnd Age stetshnblen
~the figures, the outer frane 308 is substantially
hésllifghric@n d AnSuteh ipBridnbtyr efths toesicfabdce B, widhrmey eiterg a
rigid material of exceptional mass and geonetry
SKeRkdIR WO R Nt pREYL 300)@aP Eifiert imabd éffier ke shafialaring the
28 and enclosing the rimportion

final manufacture of the outer frame 308.

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

exceed about 220°C. This temperature is selected to avoid any appreciable melting of
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300, to create a conposite outer frane assenbly 308
that is not susceptible to expansion or deformation
during the frane construction. Preferably, the
overnolding material conprises glass filled or
non- gl ass nylon or neoprene or polypropylene, which

SR BT, Bk g o
SR SRR 5 RSPt B PR P e

over.npl di ngprocess. Since the overnol ding does not
¢ apRe2%esh fabric 28 beyond the rim portion 300,
there is no danger of damage to the nesh fabric 28.
The Thetouter fremmas 03 0tthe backirst b isap@sfactugeq ig exactly the same
manuf actured in exactly the sanme manner as that for
mintver authatrfof e eteBD8no308 dfdhe scat 12 25 jus despsibed cEmIsi bty the
Thus, both the seat 12 and backrest 14 conprise a
seaf T2 bacitredt N4 esmpriseasir8d0ral Binkr freme AL, 41 Chows a cross
section of continuous perineter. The outer franes
sedl@sh 0i30Btmfoubpértindidte The atited Famae308, BES Efbokr ths keal 42 and
| i kewi se have a cross section of continuous
1hR AR F TikdnSe $HE R erdef sectibe of Ssi@buchh Qerimdidr, oMt sttt
308, 309 frames are preferably conplinentary, and can
0@ e 510, 81 i dfer 508, 09125644 PO RIpRERGA, At

or exanple, the front™ of the seat frane
I : '
ot R EDYHeE g BERAAeR R O i, ront
i Lient i t d 317,..i .
oB i RS OB Gk R SRS b

between the nmesh fabric and the inner._ frane. This
e PP P o 1 BAAOTA PSB85 O AP Hd [P PLeiraly
at the edge of the seat, _which greatly inproves the
provieied it the formiel aden pf thapeRt Frgpey DOV AR theRIgEpric 3G g, nneT
be contoured so as to provide |unbar support for, the
fiaowe Thisapek fother relieves any Piss'we PR the Isyrriegsib thg gy of the seat,
portion of the back near the wusers shoulders. In
whiixit gresely isipeqyes thh eorsfeait of 12e sgatl backrest 14 are
configured, the nmesh fabric 28 is stretched froma
r el agesilebnthcbackespt 4 oiay be castser by as to@revidd inabar 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
sirefched condition wherein the fabric 28 is captured between the inner 310, 311 and
outer 308, 309 frames, and in which condition the fabric 28 is sufficiently taut to
adequately and comfoﬁably support the weight of the user.

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

that 2 cleaner, more assthetic exterior surface of the seat and backrest frames is
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i the fabric 28 is captured between the inner 310,
311 and stretched condition wheren outer 308, 309
frames, and in which condition the fabric 28 is
sufficiently taut to adequately and confortably
support the weight of the user. The design descri bed

ahove.,results.i.n.the exterjor surface .of th r
et B eyt atnite SYHG iites § MR fng for ittt iand scat
frame of the seat .and fhe backrest,, such_. that.a .
SRS the RS ORI i BEACBCLIR SRS PUOR 8 FE’F’H IpSgrisnto 2
and backrest frames is 23 achieved. | n sone chair

glassne} formadiie Ao extpiigTAurface A 4 e C2figEst Trwe BEEbPEsTuch
and seat supports, the nesh portion is attached to a
¢t thiedwo pramisiod thohiaustels whiehraseiva Sisceaisr ingexts age clearly visible.
channel fornmed in an exterior surface of the seat and
Haiskne steatt mdese aestimteally, sppeaiing chlvaexitiy. e pessent tefner of
t he channels which receive the carrier inserts are
aliedtdept vhiyiabingle sediivstvasen oy @adr808, 309aad inner 310, 311 frames
aesthetically appealing chair exterior. In the

¢ G848, WIRRNE kis® bnly 6 RoRitheObtiot thehAgbeirGe dohind. As
bet ween t he outer 508, 309 and i nner 310, 311 franes

ic§1i1 6¢ ?&E Sihe WRiAR: fiSurdd, §R 19 HonY bl HALvibwOsR 18é SR8 10 do not
bel ow the chalir of fro

m behind. As can be seen in

%ﬁ%ﬁ%ﬁﬁ%ﬁﬁ@ggﬁggﬁgﬁambggggﬁpgﬁé V|stie sLan16%?§%§%Bl&
] 3 0 o .
S5, Sog e sl B okl abieipPl DR A0l obAHTRRY Bk viow can

t he .baottom and back.view.can .the single seam between
(e SBA ST PRIV TR 07 TP O SRR B BT

conventional in such chairs_10, a height adjustnent

mec harfhssfrenyentionel insush chage 104 et pd cpppgsm for the
provi ded. Referring to Figures 9 and 10, just

resaiioah eelump s nrﬁf@ab%{ nroviged. Ryefeming feFigures A 2 1@ dus regrwvard
tubul ar receptacle 320 in the tilt control housing

16f the tilt string SBubere atn betsept adfuter 32epiage p2ta; thedlt gentrol
upper end portion of the vertically adjustable

chbusiig 120 imthisctobg envecapiacie POnnestived mevipesend®riian of thes
tilt control housing 16. Adjacent the tubul ar

I 9&ABI1BGKRsRBIR cohupi ZDwvhiek genchaiygiohnects the base 18 to the tilt

control housing 16, Adjacent the tubular receptacie 320 is provided 2 height
adjustment actuator 322 which cooperates with the upper end of the verfical column
20 to activate the vertical adjustment of the adjustable columsn 20. The vertical
colummn 20 can be an adjustable columm, such as a conventional gas operated
piston/cylinder. The actuator 322 can be pivotably pinned at a base portion thereof
via a pair of retainers 324, 325. A distal portion of the actuatior 322 overiay somewnhat
the tubnlar receptacie 320 and cooperates with the upper end of the vertical column 20
to effect vertical adjustment thereof. The vertical adjustment control rod 44 has a rod

end 45 which is captured in the tilt control housing 16 and is operatively associated
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adj ust ment actuator 322 which cooperates with the

upper end of the vertical colunmm 20 to activate the
vertical adjustnent of the adjustable colum 20. The
vertical colum 20 can be an adjustable colum, such
as a conventional gas operated piston/cylinder. The

ﬁ%ﬁ%?%%éﬁ&%?%% ?ﬁ%@?’?‘%ﬁ“@é‘%&%@% T
_ i 1
e S iparo: A e s Sl 5 B Bl R o

upper end of the vertjcal colum 20, to ef t.

323 Bbrcs e riasl raR e FRIBS ZH L PoBI R A LEpET P
control rod 44 has a rod_end 45 which is captur%g N,

Taispbonpwered oAtrpBlicm sueEIbeL 266°2R O b PEYIled dRigrEigiate the rigid
associated 24 with the actuator 322 to cause pivoting

outdrennit 60 of tmidespring 59 and the apriigeljadismant actegier fag ovherem
322 to pivot about the pinned end such that the

" thelresiiaht nxanbcr 26 ofn birethe btighttagiustnB2 aciuatin R dewariea
vertically adjustable columm 20 to permt the seat 12

pdeftiofl Bt whieh Perticlaiifstneat of thevesrtcal adjustelsic bolamin 20eisintivated,
326 can al so be provided internediate the rigid

suldH HRf ths HEERCS (RDv@ficd] bt 120 caiiok Bgaditst@l dTHelpposite end of
vertical adjustnent actuator 322, wherein the

ik Skl %ﬂj&%%ggﬁﬂa%o%@ i€ ARl Aot Bol &1 @y Aalindst Ment
act uat or

towards a position at which vertical

bides { hd i ha A4l @Blafor 304 WHscBlh posis
mg%g@?l @Fé&?ﬁogﬁﬁﬁhﬁa%@?hd el ght o?xt he ve? ti caﬁoS1 o8
olum 2 nnot be.adj - 0 | Le.
g st e R R
caonfigured for eas rani pul ation thereof .t o
PRETRIL A %@'P@%O%%%%MRF&%? s y SR A R el
position wherein vertical adjustpent of the .
cqlavn 26 51 s TaRees 05 oSS &\ e Bamifiepul n the resiliont
Preferably, an upward novenent of the handle permts
Temben A6 aisematpalivhiage aive el gbdinsoon agtBalge 22 dieske t for
| onered, and releasing the handle results in the
pogiser Wamme¢ veriieatisdiustest ofiboeeitne 2P i dasrigiadg t he
hei ght adj ustnent actuator 322 back to a position
wher Thate fstdes@ibed Gistest wemulpfiutdienal ehdmesiik@abls office or task
deactivated. There is described hereinis a
chath 10 whidh 6drd SeainniiddicReas 6 winviby ehapéd indesizes it aedkiety 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 disclosurs. Accordingly, the particular embodiments disciosed herein
are meant o be illustrative only, and not limiting to the scope of the invention, which

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

thereof.
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chair 10 which can acconmodate users of varying

shapes and sizes in a variety of ways. Although

speci fic enbodi ments of the invention are shown in

the drawi ngs and described in detail herein, it wll

be appreciated by those skilled in the art that

vari ous nodifications and alternatives could be
THREL-ADH BEFIING HiHt INYENHOMOARE ASIFOLLEFK i ngs of the

di scl osure. Accordingly, the particul ar enbodi nents

di scl osed herein are neant to be illustrative only,
L and S8f COHsEng to the scope of the invention, which

is to be given the full breadth of the appended

clains. and any and all equivalents thereof. 25 TIE

CLKFW@'DEFINING THE | NVENTI ON ARE AS FOLLOWS: 1. A

chair conprising: a base; a seat supported by said

ba;g&ngggn&h%gsgggggpisn1internediate sai d seat and

sai d base; a backrest connected to at | east one of

sai d Seat, said base and said tilt nmechanism said

t i htilfRehaRnSH-aineCkRiGedtand@idbaiase such t hat

novenent of said seat activates a tilt spring

resulting in tilting at |east one of said seat and,

s aiadbatkeaskeoesdetedamat least dok bf $aidvicttesaid abecand;seid pi vapghamism;

between a first position at which tilting is enabl ed

and a 10 second position at which tilting is, ~ . .

pr erigfilt exgchaggmpopnacted 19 Frid ape ek ihalgnaemeninf pad st activates a tilt
sprivB G A LCin BRIk 1aPRast WM &laifl 86k halsabiSackhdry eagnt of said

trit limter to at |east one of said first and second

positions. 2. The chair of claim| wherein said tilt

| i thielimG QRfiRSs aidvatlel bdrbveen afikisiomikition at Whaith ikingudérabled and a

to a seated.user aof the chaif,. th udi bl i ndi cation :
seopIOERTH AR AEE BTN P PR By PedeR porion
whicB 8:81litRR enoVEmERioflsald fIslimidito fdaevie pDaid firsnmd sebbndpositions.
The chair of claim?2, wherein said at | east one

~magnetic portion facilitates creating said L
2., The chair of cleim 1 wherein said tilt limiter creates an audible indication that is audible

to a seated user of the chair, the audible indication indicating that said tilt limiter has moved to at

least one of said first and second positions.

3. The chair of claim 2, wherein said at least one magnetic portion facilitates creating said
audible indication that said tilt Iimiter has moved to at least one of said first and second

positions.

4, The chair of any one of the preceding claims, wherein at least one of said seat and said

backrest further comprises a flexible mesh material,

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

at least one of said first position and said at least one second position.
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audi bl e indication that said tilt limter has noved
to at |least one of said first and second positions.
4. The chair of any one of the preceding clains,

wherein at | east one of said seat and said backrest
further conprises a flexible mesh material. 20 S. A

6. CRALL hﬁpwﬁ%ﬁx' ﬂqgﬁﬁxﬁ? go?n&gg%ﬁ%g?%r %@‘ﬁhﬁsetgm%étea% daid base, an

base, sal d base, a
armrdspenest to o fint site df sais hase dndasecood errwst seriogetecigta seeopdl gide of

said Qa%ée a@c{' glu?aﬂgﬂ of h{‘xlz 3| H&mgc' &l ank 'slertonﬁr%ﬁiti’saef ﬁﬂhﬂel arms
ea |r p03| 'on-to at |east ‘one second
rOta‘Lﬁbbewcmn@nng ﬁaat end secondnsddeh @f saidnseat ngwid baspgt wepepidggpvot points,
et ortl I
T L s
first mhsof‘tthednseam ss:mseboad a:hmrasis comgctse ton deagiowe of saeedt regpgetere prvot

f .clai furth I it
 poing S el S Bal o base, Bn armrest

connected to a first side of said base and a second

T’ﬂg%ﬁa%:u Sx%tcg?n ! | flecldin Eigﬁjﬁ% whn 8fe at £ dndB8Bretic portion is

ty nks Turther conprising first and
comm@d otpfdat plaatst o fmagagtis dophratar pRmpTE Lf o Mptesainthalc s |egnetically
attradtivE it B9 FRGRRmS gl%ﬁ? ot &L o2g At hRrtRisdndAdcheAl
respectlve pivot p ereln sald first arnrest
is connected to at |east one of said respecti ve pivot

8. POiRicEaiRgf BHUME of B prdebdisd clbindefi@hert dgpRSASE said sbabeintected to
second arnrest is_caonnected to at | east opg, of

a
said flpmpehanisy avhseiroAPplicaEpmpioveigt insaich seqtpausg t@?cg%mﬂ.\? to tift at
1emm=seomﬁ%eat 4nd shi¥evaciiadir of any one of the preceding
clainms, wherein the at | east one magnetic portion i's
conpared of at |east one nagnetic apparatus conprised

6. ofTha chwit ef ardl ont Rathe ipﬁec&ﬁ@ﬂéﬁhﬁaﬁiﬁtﬂr chfipetitg sedd bagkrest rotatably

electe rom.the nS|st
connfel 1o S P LGS S ateatoa o B g et
that @fd Habigedd E&ﬂaﬂﬂemﬁv&dﬂo YR 5113 nfddlidxﬁk&f m@\?ﬁﬁfdcﬁnaﬂ@y&addﬁnk aa’tat least
connected t sa t |sn1 n.a
one %P@?ﬁ%a'f’%@%?sﬁt‘%L??St o e é&?ﬂdsaﬂe tifm ﬁ%‘é‘ﬁgﬂ Cﬁ% do goat.
tilt at |east one of sald seat and sai d backrest.

Thﬁle cl}'&u' of % airf gyba r%m 5 dt m@%tgg F@cﬁtﬁ'@% %ln@deg:@d tJ %‘ié Eb%f at seat

onpr|3|ng sal CKres connect e
connsétiod phiasef andofzaidifindt andteaindlpaiys cipandeltarmy sai d
backrest to said tilt nmechani sm such

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

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

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

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

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

and
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that said backrest rotates relative to said tilt
~mechanismin a path defined by said |ink and at | east
one connection of said.backrest to at |east one of
said base, said tilt nmechanismand said seat. 10. The
chair of claim9, wherein said backrest is rotatably
connected to said seat at seat connection points of
o N eaidf lumbaxd;uﬁportSMomblé mhﬁmtﬂa i bsﬁkreit g anid| ﬂrcmlt pad aBd said rear
20 11 Th f cl n_said
fod e % Aspn g, R EF G SpmBte st b st oy
attromive aﬂmbs beﬂwt:em ddastrons Magiede mcmehqiﬁchyded onrdatkes said fonepad and
air of claim8,

b
ot e el e e O on & ol s g BB c s et - ar b ht

| east partially tilted forward when the chair is in
an I ki

1430 251 811y DBl Bl S PR it
support conprising a front pad and a rear frane, said

15.f T Ofie cRAch ARk 1] ARRLEnGRingsai d front side of said
backrest and said rear frame positionable on said
rear side of said backrest; and 27 said |unbar .
Supplkendt onnafakit ecat idoshid\backrext foimell Iac K Aedblc aksisabmial;
front pad and said rear frane are maintained in a
position relative to each other on opposite sides of
s aisgidflesibleandsh pyaterial itavime i ppdmpior pradontyberoriatiachied fom substantially

sai d front

e R L el Bl B L o OB BEA  ed o
front of said rear frane. 5 14. The chair of claim
13, saldhvatel friiné prflodaGKK8R o FRiafihd RherTRIR JoRBA of at least one of said
Eﬁg ﬁgle mesh material. 15. The chair of claiml,

sealapf &Bsprising: at |east one of said seat and
sai d backrest fornmed froma flexible nesh material;

sald f bl e, ne havi per i .er : -

oo il blecp b PP v o T A A BaPGeRGHCR fop fnal sctched
conditibe as faidoomer faiht bafion s agdchke@hidGmer ﬁimeslajrﬁbxs eat and

sai d backrest; 10 said outer frane portion attachable

to a-mating inner frame portion of at |east one of

saisgid @@aﬁamm tor§en bevingoiroutt suret which xinb lar owtessurface of at least

one@gﬁﬁ% Elﬁtog&?ﬁ% ﬁhefn A 3q tol sraﬁ’itmr[e?lﬁ%g gorﬁgrp %& I on

stre

said inner frame portion hidden by said outer frame portion when attached thereto. -
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condition as said outer frane portion is attached to
said inner frane portion; said outer frame portion
havi ng an outer surface which forns an outer surface
of at |least 15 one of said seat and said backrest
when attached to said inner franme portion; and said
i nner franme porti onOFEHEE GHAHRD outer frane
portion when attached thereto. 28 OFFICE CHAIR
Abstract A chair having a seat rotatably attached t.o
a tilt spring portion ojpgghéd t-mechani sm. such that
the tilt spring is activated by novenent of the seat.
A backrest and/or the seat can be rot at ably

A ot e oe: Tolaiotiy el '8 TBlind Bhfon st e i mechanism

sucH thiat théetiltastphmg id SctRae Bt Meveméntldf ke ddatl eFackrRt BRVEr the
a magnetic nmenber which facilitates full novenent of

seatiqqe he fotatablypernectsst indbe tilt neechanigm pyoexalle! g5siamapagments

whlcﬁg%rﬁqﬁ 'tf}%hse%E ?ﬁcﬁ 8? lﬁ%t?t:sjﬁllrtnpél%}v'er{%ﬁgali bi% o}& tI{E HH‘[ r can have

vemnen e sea bac res can

a md@eﬂtﬁd’@n‘fﬁ‘eﬂﬂﬁh&hffbdmaﬂ@b eullmastern@atief tr! tittsigtier edwsen dree and
gi d overnol di ng which surrounds and is attached t

iOCK%Ch PPW@F P?%WE'%‘]‘”??F@S ag aidils ication ginfup @Weﬁ}?nbaft t@? tilt
hmité‘t‘u s ‘.7‘?{%335 OV B hfAiaB Grdn? %rﬁ%xﬁ%eﬂllégﬁ?nat?ﬁg! 26&uBS 1o a

esea ackrest franme and attac nt o
ng:doummmlchhgw gvmcaussasroumm |ande|s bftacredt © =t m@kec Hrante of the
a final condifion. 8.29
seatﬂ:%ckrest whereln an outer surtace of the gvermoldmg forms an outer surface of
the seat/backrest frame and attachment of the overmoiding causes the inner frame to

stretch the mesh {o a final condition.

Figure 8
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