TITLE OFFICE CHAIR Cross-Reference to Related Application: This
application claims priority to United States Provisional Patent Application
Serial No. 601586,951, filed July 8, 2004. BACKGROUND OF THE
INVENTION Field of the invention: The present invention relates to an
office chair, and more particularly tg-grgolded office chair frame having a
mesh fabric support. Description of the Prior Art: There are a variety of
office and task chairs availableOHFITE G IR many of which have tilt
control mechanisms, The purpose of the design is to provide a
omfortable and ergonomic seating arrangement for the user that allows
\JepSipgieRanomn BEIIN SMPSRIBN while providing the necessary

suppor d cf rtfo the ser. r dless, of the user's height, weight
or other ST AR T, SR SH28 B e (A has a
base, typically. nt ters or fixed slides that rest on the floor,
a%%peﬁgéggﬁﬁgﬁgﬁﬂéﬁbﬁg%%%p%ﬁ co &/)r%n“és%gpporting the seat of the
chair thereon. Mounted to the support column and between the seat and

back of the chair is 2 R&M@MWT@@W?@W‘E various

controls, knobs and mechanisms o1 adjusti € neight of the chair, the

tifofthe sehairakgyarious other adjustments so that the user can
pérsonaliZé the chair to his or her own use. The chair may or may not

include axpyRsts: WRishmavalsobefived Ofmadiustabigdbhayaliaty of »
positions. While there are many mechanisms for controlling the tilt of an
offic &heiifics uskiC Rkl ineiehanissis fase ganpeaily operated by a spring
that is operatively connected to the backrest and driven or activated by
nimseretitod! the Prior Art:
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There are a variety of office and task chairs available on the market, many of
which have tilt conirol mechanisms. The purpose of the design is to provide a
comfortable and ergonomic seating arrangement for the vser that allows the user to sit

‘in a variety of positions while providing the necessary suppost and comfort for the

user, regardiess of the user's height, weight or other physical characteristics.

Generally, an office or task chsair has a base, typically mounted on casters or
fixed slides that rest on the floor, and has aftached thersto a support column
supporting the seat of the chair thereon. Mounted to the support column and between
the seat and back of the chair is a tilt coniro] housing, which contains the various
controls, knobs and mechanisms for adjusting the height of the chair, the tilt of the
chair and various other adjustments so that the user can personalize the chair to his or
her own use. The chair may or may not include armrests, which may also be fixed or
adjustabie in a variety of positions, While there are many mechanisms for controlling

the tilt of an office chair, such conirol mechanisms ave 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

HSRRIPEHAXETY CORRISeiablR PSRk tadiltihen Bagkiagbdda fesliniRg: of
position. While the amount and ease of tilt may be controlled by adjusting

tihe Isplingsienaiis iasspaon @as Yool any mpyes demwaikdic) edvhclky balf ofteny,
moves forward thus pushing against the back of the user. Hence, the user
fegl sppres sutbedikainss his dithe clvacks asiirell yectitreliedthe thhaiser's weight
generally giving the feeling that the user is being pushed from the chair. It
iprefsopoafthabickfpertive: clidictchhbiv e e Mwibar soppbst biebicHdweiden
adjustable according to the shape or height of the user. There are a
variely epndinermsushppeikeapan aBig erhostidsaiemrranendy Bitihed
to the chair. Preferably, the lumbar support is easily detachable from the
CRERTETh Eh aReR ImiagPeRiem VB R &meset ersberrroriddsmetPravealish

a support on the backrest. The lumbar support can be attached to either
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AR B e
hich may .include h fabric, f he lumbar to th ic reqi f th
TR R R BB R HARRLD heBRMcTone e
iy Q iaht. Whil hai id
e o A oot o he woat
and bagkiesksahakietsal emainswsanTaiahesa s besiion gfihe

chair and the user's arms remain level to the floor. Finally, the fabric of the
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allowing for sufficient airflow around the chair and the user's 2
supports availabie, but most are permanently attached to the chair. Preferably, the
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 lumbar support can
be attached 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 lumbar support have an infinite adjustment on the face of the fabric, which may
include mesh fabric, from the lumbar to the pelvic region of the users body.
It is also desired that the armrests be adiustable so that the chair can accommodate a
user of any height, While many chairs provide adjustable armrests, the armrests
should tilt proportionately to the seat and backrest so that the user remains
comfortable at any position of the chair and the user's arms remain level to the floor.

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

pser'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 comfortable as possible. While it is common to
use an 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
eeshifioriadily Sappereheoudertabicigbtsaibite Wbt dtiabbrroideniegao
each users unique body shape. What is needed then, is a fully adjustable
BrhelsientsekeERgiviiat fosmorsenechneaodon sgd SuPROTisET OTFE WESE USer
wants to recline and does not try to force the user back into an upright
iobatioRn Rinier dreieasd objEEEUring BRESRARASHIGHSONSFOVRRY RUP™

%gif%e task chair that is adjustable and reclines in a more controlled
n
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provide an officé chair as full"adaptability for any
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features advantages of the present invention will become readily

m@%@y&%q&}%&f%gy@g description in conjunction with the
s

drawings, which are shown by way of example only, wherein: Figure i is

an isomedrikerien:ahamnelice shajf-aaaardingito aalﬂ%nmwwmk

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

Eligiire3 is jighbisidedvien:ek the: elice chalb R iRrhIgUrgids 3 the

wishes of the user.

1t is a further object of the present invention to provide an adjustable office chair that

reclines as a function of the weight of the user, rather than with the pressure the user
" exerts on the backrest.

1t is a still further object of the present invention to provide an office chair that

has full adaptability for any particular user.

BRIEF DESCRIPTION OF THE DRAWINGS

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

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

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

Figure 3 is a right side view of the office chair shown in Figure 1.
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Figure 4 is a front view of the office chair shown in Figure 1. Figure 5is 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 ‘?f%%?eci‘ﬁiﬁ%&ﬂ ASwIMI LI EIGHES: dndRigUterids-an isometric

view of the housing and tilt mechanism, with the cover removed, for an

office GhIfrs4Gh AReNEWR bp thiCkERd cRIBWRVA I8 ps%@%,qloded view of
an embodiment of a housing and tilt mechanism as shown in Figure 9.

Figure #ilisea sidervieneef @neoindisentabadinkagesnechanism by
which the tilt mechanism and housing is attached to the seat and
backrestigfran pfficewhaiviauoliths sffmyohia-fdpwe I Highréite linkages
shown in a fully upright position of the chair. Figure 12 is a side view of
the sarfelirkagesasghowirvievFid anceiboditoept of Hovarfficeatfedfysudtined
position for the chair. Figures 13 through 15 are kinematic diagrams for an
esmivorimBigtsf b parallel arm arrangement which connects the tilt
mechanism to the chair seat and backrest. Figure 16 is an isometric view
of a prefisreaPdrarmeRtcofaiahibaouppe it fimesieaisha Syl as
shown in Figure 1. Figure 17 is an isometric view showing an opposite
SEEHTRRRbAPS e pEite At e BB ETG dre 18 is an isometric
view of an office chair such as shown in Figure 1 s%hovyink%the frgn{ side of
a lumb&PEHp P8 JeVER Sreh ﬁ?{&%ﬁzﬁ? FEEOFd AREP1ge anc tit

mechanism as shown in Figure 0.

Figure 11 is & side view of an embodiment of a linkage mechanism by which
the tilt mechanism and housing is attached 1o 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 12 is a side view of the same linkages as shown in Figure 11, except
shown in a fully reclined position for the chair.

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

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

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

Figure 18 is an isometric view of an office chair such as shown 1n Figure 1
showing the front side of a lumbar support device such as shown in Figures 16 and
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4 Figure 19 is a isometric view of an office chair such as shown in Figure
1 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 24, is A Sxpladed viow.of g embariment of s chalr segtsygn as

foran o chair shown'in Figure iglre 22 is an exp

%g%gg@%%ma@%tﬁbeﬁam ml%%@gerf gsﬂshg&%uigﬁaﬁ%@m and

cross sectional view of an embodiment of the seat tabric”and a
peripheral rim portion attached thereto. Figure 24 is a partial cross section
view as shown in Figure 23 and further showing an over molded portion.

Figure 2p-is00rRss SAGHRA MRWHBRGHI et eueNes F1Q!diBg, Hhastralasin,

Figure 24 as it might be attached to the frame of either the seat or the
haskrestiaeaqding Banerhddizesdof the invention. Figure 26 is a

cross sectional view as shown in Figure 25, except taken at a section
ilustratiigutize? In@nnesriodtdchah e fareembolilingne afi deh aittaeh edetoaeifesin
the frame of the seat or the frame of the backrest according to the
evfiedipazshofithe agention. DETAILED DESCRIPTION OF CERTAIN
EMBODIMENTS Referring now to the drawings in detail, wherein like
referenEegerfaiadecrs suinded Vikw efenheriseaelanioBisowhninsPigueshavg: in
an embodiment of an adjustable chair, such as an office or task chair,
aGEBFEihg to the invention. Figures 1-7 show the chair

Figure 23 1s a partial cross sectional view of an embodiment of the seat fabric
and & peripheral rim portion attached thereto.

Figure 24 is & pariial cross section view as shown in Figure 23 and further
showing an over molded portion,

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

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

invention.

DETAILED DESCRIPTION OF CERTAIN EMBODIMENTS

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

such as an office or task chair, according to the invention. Figures 1-7 show the chair
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5 10 in an isometric view (Figure 1) and in views in right side, left side,
front, rear, top and bottom views (Figures 2-7, respectively). As best seen
in the exploded view presented in Figure 8, the chair 10 generally
comprises a seat 12 and backrest 14 operatively mounted to a tilt control

8usangll6b arall ll%ra%i; emegvg%lgnd e |rhthﬁgllhggpg%quiﬁg

housmg 516 Attache 18Via'a ver Psupportﬂcdlumn
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legs 22, or exa ve W are preferably prOV| casters 24 to

%@M%%&@»@%Qﬁmwﬁw&%@%%ﬂ%ﬁs waliggRatively,

ixed glides (hot shown) may be provided instead of casters. Preferably,

RMELEALHRRA LR BRI it rrjysiakie.) I-a Banemelland

known in the art, and a. pair of adjustable armrests 26 are also preferably
inaleRdhd e annte s cap batitbdheadidsialyearvestdaserbad in
applicant's United States patent application Serial No. 10/769,061, which
issiuedh as. UnitdaStotascRalsptdiopfisSl4 AhGibry bianibe 602004,
which is discussed more hereinafter. Alternatively, the chair 10 need not
krateadnniestd 2600T heasgat fitcantlibackr gstithcyrmandtepreftraiiehes w©
made from a resiliently flexible mesh material. Both the seat 12 and the
lraekieetsily wanibe thetabablyharashé an eovhektiudernr ok lioustivgly6ispd
parallel arm arrangements 30, 32 such that the seat 12 and/or backrest
Biidas{net ferstmeney e ided et vaseseach other, as will be
explained in more detail hereinafter in connection with the drawing figures.
As showis B8 nthsgiFrEsad SHRBCTOMTE At 41 REERIfg 18 eIBsR B a0aR

control mechanism 35, and also includes various knobs and handles for

previmay %HE‘%ﬁ&@%&ﬁ@frﬁéﬁ‘?é“ﬁ&am%%ﬁ“f@?&ﬁe?ﬁﬂtpéﬁ?éﬂb
Cusltﬁ&ﬁtgeﬁiug ﬁ%}%%fr%# ﬁ%fg oﬁ;%%i éﬁ Jsct) A g Iaernslg[élscc] %e[?-su & mi}oajr}hcant‘
United States patent application Serial No. 10/76%,061, which issued as United States
Patent Ne. 6,824,218 on November 30, 2004, which 1s discussed more hereinafter.
Alternatively, the chair 10 need not have armrests 26.

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

As shown best in Figures 9 and 10, tilt control housing 16 encloses a tilt
conirol mechanism 33, and also includes various knobs and handles for providing the
various adjustments to the chair 10 to permit a user to customize the chair 10 to

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



6 comprise the enclosed tilt control mechanism 35, a tilt rate adjustment
knob 38, a tilt lever 41, and a seat height adjustment lever 44. A presently
preferred embodiment of the tilt control mechanism 35 comprises first 46
and second 48 rotatable shafts, which are preferably hexagonal shaped,

anrMbich are canactsdia istRZandksecand 54 %\&%&R arafield ;}k&t

which rotatably connect opposite sides of the seat 12 to the tilt contrt
Breansm, {hese; itshatandnsrean; 54 pairs of parallel links comprise

the first pair 30 of the two pairs of parallel arm arrangements 30, 32

referencegtisnfigprersrieantBodieseatneails canresiechitidhesBatalishses

links 52, 54 via seat brackets 61, which can be integrally molded on an

firdatside ctaniinpestrane pkftewaak 12 pwhiehys desephed 40.8301end
detail hereinafter. To provide a secure engagement of the parallel links to
et tneteeMesB8 andiebrepuressiombu skiingsilabliafa Waidiilzacbly
along with screws 57 to rigidly, yet rotatably, connect the parallel links 52,
sensdreRaacsidckefdiBlseThe Bldeyvik SSaridoonpiessidhdsashings &b
permit the screws 57 to be tightened sufficiently while preventing any
BRERAA G WiEh thpgr glplinks eweptisianfespaic bofibo fwopas allohtalld
52, 54 and the seat brackets 61, thus permitting the ends of the parallel
RARSTENSSHE F orta SAsEnerenttipe teuse Serg Brabhess® 12 Theotitestndtiol
mechanism 35 includes a torsionally activated tilt spring 58 associated
RBAELRS Totatab SeRbawat s, hrprerbatiate e molded oanart

46, which js hereinaft d to.as the drive shaft 46. The second,
BTG ST TS o S J A TaF BFAfF B2 A EFAIING the

UispiRa Shism e senvar el e el 8 sl ol
anesieL P oL ot L e e el i
rigidly, yet rotatably, connect the paraliel links 52, 54 to the seat brackets 61. The
sleeves 53 and compression bushings 55 permit the screws 57 to be tightened
sufficiently while preventing any binding which may otherwise occur between the
ends of the parallel links 52, 54 and the seat brackets 61, thus permitting the ends of
the parallel links 52, 54 to rotate freely relative to the seat brackets 61.

The tilt control mechanism 35 inciudes a torsionally activated tilt spring 58
associated with one of the rotatable shafis 46, 48, and preferably the rear-most shaft
46, which 1s hereinafier referred to as the drive shaft 46. The second, front-most shaft
45 15 referred to as the “foliower™ shaft 48. Activating the tilt spring 58 from the
rearwerd located drive shaft 46 enables a relativelv small moment arm, which is the
effective distance between the connection point of the rear pair of paralle! arms to the

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

enables a smaller, lower rate tilt spring 58 to be utilized, in comparison to tilt springs
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enables a smaller, lower rate tilt spring 58 to be utilized, in comparison to
tilt springs 7 in conventional tilt control mechanisms. The tilt spring 58 can
be a conventional torsionally activated spring comprising a rigid outer
cylindrical surface 60 that is adhered, e.g, glued, to a cylindrical inner

ﬁﬁ%&ﬁ&&ﬁﬂﬂ&%ﬂ' &l B a gﬁggg%‘;&i@%ﬁg&%& @8%@%%@%&1

shape to match the hexagon , IS provi rough

et REhsNgeieslisnisping slemeit Sandhehaxagesslishaped

drive shaft 46 is disposed through this bore 64 such that rotation of the
divgeshall AGuoiales amdianehinanienafithe saaiientSerng elemeRtda2.

Since an outer portion of the resilient spring element 62 is fixed, via

icehmioniatonth e KigiskoniEih S faee60, retationalihe nne npestian: 46, i

creates a torsional force in the resilient spring element 62, which provides
thevidsibtancglialihectitingraidhenseakili2mandriaokisasint 42 RefRrHog.aow
to Figures 11 and 12, the side views therein illustrate the parallel arm
ahardemendBz30{GR dikpobeddimmect: thes beat 42 stolhhatitotaitnal fthei simmge
16, in fully raised (upright) and fully lowered (reclined) positions,
defetitivahess whovnetiohetharndilisricpsingreerfienigd, Sitingaofdabier
seat 12 and backrest 14 is accomplished by a plurality of parallel links 52,
SWriignRT thapadiens mrrineeckrorat aidis pened ofia pitealirern énibprseibowsr
and which rotatably connect both the seat 12 and the backrest 14 to the
tERRRASH FIASIR L Eheprafs RSP IREEat iorsivaiderrsdndhgiesticeommar
6 by a first two air.j 52, 54 of these links, which comprise a first
f g}t‘iﬁé%s

P ST PR GEF XS 8 oM &8 BPERat? EORARoes: 14
control ROTES TEa SPahAy & pardthr M ShAPEED AT el o
e R e B R
t'ité;c“gnr %}518&33%3 %&Ur%%t? Gnk %ﬁgﬁ@v@g{[ %’gc%ggcﬁ' %E%i@%g ; rfespectively. As
shown in these and various other figares, tilting of the seat 12 and backrest 14 is
accomplished by a plurality of parallel links 52, 54, and 70, which form the aforesaid
parallel arm arrangements 30, 32, and which rotatably connect both the seat 12 and
the backrest 14 to the tilt control housing 16. Preferably, the seat 12 is attached to the
tilt control housing 16 by a first two pairs 52, 54 of these links, which comprise a first
pair 54 of follower links secured toward the front of the chair 10 and second pair of
drive hinks 52 operatively connected between the tilt control housing 16 and a
rearward portion of the chair 10. Each pair of links 1s comprised of {paraliel) inks
attached on opposite sides of the filt control housing 16 and seat. The drive links 52
connect the seat 12 to the tilt spring 58, as will be described in more detail hereinafier.
As shown best in Figure §, a single Y-shaped Iink 70 connects a lower middle portion

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



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

middle portion of the backrest 14 to the tilt control housing, and the sides
of the backrest 14 are 8 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
RGP BLEITRAHRE WU TGS 1% JEITId) SRTrRIOE HOCBR O

housing . 16 while_ the second end of each is pivotally mounted to the seat
b Egﬁg%ﬁ%%\%ﬁ}fﬂﬁﬁﬂéﬁﬁs of the tilt control mechanism 35 are shown

T e B AL S SHiEit e b AR R T S
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shafts .

that pass between opposite sides of the tilt control housing

Preferalinotbuibe olioMenaR sRday e 46 shaltss.dexagenal-shaped

rods, which facilitates a rigid connection to the links 52, 52 while

permitting dlalionidherea M RIN e iteamniRihoysing ewhedexaganal

shaped drive shaft 46 also facilitates activation of the tilt spring 58, as it

natesywithhthiRvhexearnaibors 64 fromdedshraugh Hhe cantarofie
resilient spring member 62. Although the hexagonal shafts 46, 48 could be

attaghbly edhe-hausing issabiaReriCllatotlebpisbiiie giefekeehs are
embodiment shown, the drive shaft 46 is mounted towards the rear of the
seadrit2tanth the follomerShaft dBvis46catdd thavards ke fronimfothe sséatol
12. The follower shaft 48 freely rotates with respect to the housing and is
attechie dotiterictousng rotdtmgwhishetiatid indludesia stopinvectasisin are
The stop mechanism can comprises a washer 77 that is secured to and
rdweregowittshiesfonewerhishfrciBalrhe neag kenrrisanih e inlshvu ek pebile
78 which engage a ledge 79 provided on the inside of the tilt control 1
hBeRmRBIoTRisSIp RS 4t erTrehRsiReo! fctThe hexagonal shaped
drive shaft 46 also facilitates activation of the #iit spring 58, as 1t mates with the
hexagonal bore 64 provided through the center of the resilient spring member 62.
Although the hexagonal shafts 46, 48 could be aitached to the housing in any
particutar order, in the preferred embodiment shown, the drive shaft 46 is mounted
towards the rear of the seat 12 and the foliower shaft 48 is located towards the front of
the seat 12. The follower shaft 48 freely rotates with respect to the housing and is
attached thereto by a rotating washer and includes a stop mechanism. The stop
mechanism can comprises a washer 77 that is secured to and rotates with the follower
shaft 48. The washer 77 can have a shoulders 78 which engage a ledge 79 provided
on the inside of the tilt control housing 16. This stop mechanism is not intended to act
as a tilt control stop, but is provided io facilitate assembiy of the tilt control

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

similar washer 80 with shoulders 81, However, the shoulders 81 can insiead
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as a tilt control stop, but is provided to facilitate assembly of the tilt control
mechanism 35. The drive shaft 46 can also have a similar stop
mechanism, using a similar washer 80 with shoulders 81. However, the
shoulders 81 can instead 9 cooperate with a separate stop member 82

which is inserted over the drive sh nd js h in posm n at

é&&%ﬁ@ttﬁ@%@éﬁ?ﬁt@ﬁﬁ&&tﬁw il Sl s 46
m is a.full t ich bIocks rther r tlon of the dri
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reached. Th drive sh is secure 1Q,.and a ass thro h, & et|It

e%ﬁn r%?f)zhousmg u{“ ﬁ%%‘é‘tz |\98Iyqelr%§ge% ﬁt‘h‘% %%gﬁlrﬁ\%%w hv
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order to shorten the moment arm as much as possibl e drive shaft 46

also hagi §iRR MERNRNISANRL ENIRoasDIRHgqREIdeRLAN: hiningide

of the tilt control housing 16 and acts as one of the stops, or limits, for the

Hbsank ok mRCRaRIEIkAy EhexbHiSPR e 81eepHolsdhaR Al AR ARIouNt

of tilt of the seat 12 and backrest 14. As the dI’IV inks 52 rotate, such as
wheRd Berson Sigonliheseahdigdrive shaftd6is rolaiedtheseiysnvhich

creates a torsional load on the tilt spring 58 by causing the resilient spring
membeyr £H7 domathtesredative:s toTihedrgicsbrfiotcylindeicalssop idechbism that
which is secured to the inside of the tilt control housing 16 in a manner to
cegesatly praantvotadion fhersods Wiherkitheoforcehoasisinytratdtios of the of
drive shaft 46 is removed, as when the user gets up out of the chair 10,
titles stopprindirsBswitir hawlhepnmsdmeithgabe didvel iakBt SZinanth wanrehethe
seat 12 (and backrest) to the initial upright position as the tilt spring 58

o T A SEA 8¢ A SO PPTOrS 5 b LG ERANE Borkdest

14 is connected to the seat 12 via a commaon connectlonfomt with the
oFHFB RMRESDADRTAT S8R RERRTS AP 516 shaft 46 is Totated thereby, which

creates a torsional load on the tilt spring 58 by causing the resilient spring member 62
1o rotate relative 1o the rigid outer cylindrical surface 60, which is secured to the
inside of the tilt control housing 16 in a manner to generally prevent rotation thereof.
When the force cansing rotation of the drive shaft 46 is removed, as when the user
gets up out of the chair 10, the tilt spring 58 will “amwind,” 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 inifial state.

As shown in Figures 8 and 11-12, the backrest 14 is connected to the seat 12
via a commeon connection point with the drive links 52 which connect the seat 12 1o
the tilt control housing 16, The backrest 14 1s also rotatably connected to the tilt
control housing 16 via the Y-shaped link 70 described above, which along with the
drive links 52 forms the second parallel arm arrangement 32 between the seat

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



‘the tilt control housing 16. The backrest 14 is also rotatably connected to
the tilt control housing 16 via the Y-shaped link 70 described above,
which along with the drive links 52 forms the second parallel arm
arrangement 32 between the seat 12/backrest 14 and the tilt control
housing 16. The single prong end 85 of the Y 10 shaped link 70 is
PrRSGRERK dSrineteatly ensstadistheherest i anipieragnly asme a T-
shaped projection 72 embedded jn the lower middle portion of the

4R SEPIEAtAA Ch B R SR T 5 N P A B SR AP TP B HE RSE
BB g AT I P TLER AN P Br ety
TR N ARl e
e e U

Infhis mpnesliiheackiest Hean-photautficienthrelative 1 the gnd 85
of the Y-shaped link 70 as'the backrest 14 tilts. The opposite, dual

RiQRARc et & hther XrShanasbinkofQiR fote R Riachod:plstwaiRots

to a rear-most portion of the tilt control housing 16. Each prong of the
suabpranges enandiof Miepéishirped ink¢Qdscaltachetabhrheppesite
side of a rear-most portion of the tilt control housing 16, such as using
SerRws 80 cof otbesfaRiRALYSMdtch pbyidedg faifithble-gompae Ciiti T (Tdhahe
parallel arm arrangements 30, 32 which connect the seat 12 and the
bagtkesst 44ita the tilt control housing 16 thus permit rotation, e.g., titling,
of the seat 12 and the backrest 14 relative to both the tilt mechanism 35
and to Eachpptisée, futhisongadhned, fhefdbefeetaptdiligkofiereiabl? can
be varied from the degree of tilting of the backrest 14. Preferably, when
#aghafdicivanaizh iy Encnes 3o akhs Hiechirol housing 16. Bach

prong of the dual pronged end 87 of the Y-shaped link 70 is attached at an opposite
side of a rear-most portion of the tilt control housing 16, such as using screws 80, or
other fasteners which provide & rotatable connection.

The parallel arm arrangements 30, 32 which connect the seat 12 and the
bacirest 14 to the filt control housing 16 thus permit rotation, e.g., titling, of the seat
12 and the backrest 14 relative to both the tilt mechanism 35 and to each other. In this
manmner, the degree of titling of the seat 12 can be varied from the degree of tilting of
the backrest 14, Preferably, when the parallel arm arrangements 36, 32 are in the full
upright position, as shown in Figure 11, the seat 12 and/or backrest 14 are both canted
slightly forwards. As a person sits down, the seat 12 and backrest 14 move back and
downwards, according to the weight of'the person, to a position at which the seat 12
and backrest 14 are generally level, or tilted slightly back. As the user leans back,

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



upright position, as shown in Figure 11, the seat 12 and/or backrest 14 are
both canted slightly forwards. As a person sits down, the seat 12 and
backrest 14 move back: and downwards, according to the weight of the
person, to a position at which the seat 12 and backrest 14 are generally

level, of tilt lightly back. As the. I back,. placing. ight
Bl i aaston, cueoR SR AATBGr LTI RS/t o 2
Ily gilted it dj t jtion, illustrated in Fi .
R o R e Ba B8] oA b e
t14 1t ine i t | t to th t12.
fasiieR! A4 iadeslin sonialed pamner i respect to the sea

rring to Figures rallel lin 4, Y-shaped link 70, seat

12 ancbRRKIESH FLAFG RN HE KRR MRS I0reIu5 . ARRSBIAN: 12

with the tilt control Rousing 16. The chair 10 is shown in a fully upright

. BREYRIBTIGUE ddwa: (Ul teclinedcnesiigndnRigwWadd aad withpoth

positions shown together in'Figure 15. Development and testing of the

ientiondasyiied hadupsenibapseieredsgmbpdimentaf dhennasaliel arm

arrangements 30, 32 having the dimensions, and angles, presented in
Figisresikddinsinahich; itagNhtdersasbdR pogackioshlisb obetis Meare
desired manner, as described herein. In the upright, at rest position, it
dppéarsctbahtheandaisiferobyrderienabn Frefbedblyhoveendy teésedt 12 is
actually tilted somewhat forward, for example, at approximately 3 degrees
ctfoediavettitt! thapsrallblearviemingethenthilr ADhwithibodie ssmbeg and
thereon, the seat 12 generally tilts slightly forward. Although this appears
tengddes cogsreiedinftigers had héewdsteitineel thasoath 2nadihickresigd of
the present invention, as soon as someone sits in the chair, the chair 10
LSS Esa RETES Srsmghtiy deesrbed @teiEccording to the weight of the
person seated. As described previously, as_the user leans against the

backrest 16 {PEth&F TRERRSEIG 11 BPRFRIS AL Rt spair 10 may be level

Preferably however, the seat 12 is actually tilted somewhat forward, for exampie, at
approximately 3 degrees of forward tilt. Thus, when viewing the chair 10 with no one
seated thereon, the seat 12 generally tilts shightly forward. Although this appears to
be counter-intuitive, it has been determined that with the link design of the present
invention, as soon as someone sits in the chair, the chair 10 assumes 2 level or shightly
rearward tilt according fo 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,” 1.2, &
“clam shell” effect, in which the backrest 14 pushes on the back of the user, resuliing
in an uncomfortable sensation.

- Since the drive finks 52 and the follower links 54 are operatrvely connected

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



arrangements 30, 32 are designed to slightly "open up" as the chair 10
tilts back. This is desired so as to prevent the seat 12 and backrest 14
from "closing together," i.e., a "clam shell" effect, in which the backrest 14
pushes on the back of the user, resulting in an uncomfortable sensation.
Since the drive links 52 and the follower links 54 are operatively = |
EemrRectatiopetwedentiee drebinRbiifotiend 4 aeapidinee S s T S PATR s tRRaRE

to the backrest 14, as is 12 the conventional design, the recline 3

. f the .
RO RELRIMG T RRERGEITIS B it BRHS KBS 8l 85 BieWeigts
placed.on the seat 12. That is, the tilt of the chair 10 is controlled. more by
RGP SR bl PeTIRe: 35 ied s B LEbr g
the backrest 14 of the chair, 10..Thus, as a user moves to an upright ...
S B Y e R AR e Bosison
ignific. .0n the.bac t , the: b .
R e R R e S IR RASHTSh M 37,
rcling:of tbenhalk el et itRRdsiLe MainiainIteRoRition fof asher
period of time as the user returns to an upright position, thus preventing
thefaslingof being ejgeted-tipm dnewshainlh Jhargbyi thaehaflhisn its
"seat driven" rather than "backrest driver.." Additionally, some degree of
RRISHbRENCBYHpSiarst iibasdtiiepinghe-ascanestitiafiheinitighus
downward movement of the seat 12 caused by the weight of the user
wasag otsiedits dovenindberehainl theldtisipbieMiatenetyy diateltiased
(as the tilt spring 58 unwinds), and actually assists the user when he or
sheamiakes antbffoitao gekust dutvef.the chair 10. Consequently, the chair
10 is more comfortable to both sit in and to arise from. In conventional
chairs, inddiichepushimg detrkeagavisntise ehergirissteretvatbs thiestiting 58 as
spring, (i.e. backrest driven) the only "assistance" when arising from the

chzarul i theirdie) ¢rwne bdcrreSTSUSAIBeAgaINSIIEPdrs Gressiaii of the

user when he or she sits down in the chair 10. This potential energy is released (as the

tilt spring 58 unwinds), and actually assists the user when he or she makes an effort to
get up out of the chair 10. Consequently, the chair 10 is more comfortabie to both sit
in and fo arise from. In conventional chairs, in which pushing back against the
backrest activates the {ilt spring, (i.e. backrest driven) the only "assistance” when
arising from the chair is in the form of the backrest pushing against the person's back,
which is of no aid at all in standing fo an upright position out of the chair. Rather, the
backrest pushing against a user's back, either while seated or when arising, 1s an
uncomfortsble and unwelcome condition,

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

the rear portion of the seat 12 moves downward relative to the front portion of the seat
i3



which is of no aid at all in standing to an upright position out of the chair.
Rather, the backrest pushing against a user's back, either while seated or
when arising, is an uncomfortable and unwelcome condition. The parallel
arm arrangements 30, 32 connecting the seat 12 and backrest 14 to the
tilt control housing 16 can be designed such that there is a 1.2 to 1 ratio
betiddhemaiiledrnictiohash g e tftiarrke Rt RFdat st Msifelepetien

10 js tilted, the rear portion of the seat 12 moves downward relative to the

FOHE 8Tt BEdh el 15305t SPFMEEg OTR SARUMEBa L Sh&vsrss the
Si the tilt of th t12i f i f th ' ight, the tilt j
ROIE O IBBHET S TR GO AFOTEn. A0 e S L bR

i t th 12 to tilt, th i it istin t ilti
e S T b e e IR g e B P

B0 ebadkiestld e EAILAG IR ifistlygcine comfortably.
e

e aforesaid tension adjustment knob 38 is provi in order to increase

or dectpase the iRitialiension R iRe it SRIDa%dke madliatihg Resload

on the tilt spring 58. In order to make it harder or easier (depending upon

the ueioft ofithe wiser) [ @dsesiaditdhg seatii: andhackiest ddthe

user rotates the tensioning knob 38 to either increase or decrease the

t@?ﬁig@mmd& SPHBE 58 AL BN edaR SRR DAS RufRig Wie WBighie f the
aforesaid rotatable tensioning knob 38 is connected to a tensioning
deMiceconneatesiitthadill SpHo §orefsi shtynder teetfiglivesniiering knob
tensioning knob 38 is located below the tilt control housing 16 for
Envetiientmansabmiopedatiendhoaabiidhid gseng Blhe tensioning
control device is connected to the end of a threaded rod 90 which '
extendg.from thedensioningikneh! 88harfissspuntett wétkinsthenitowht?sl s
housing 16. The end of the threaded rod 90 cooperates with a nut 92, and
warkrstedgn a tensioning device connected to the tilt spring 58. As shown i the
figures, the tensioning knob 38 is located below the tilt control housing 16 for
convenient manual mampulation therect by the user,

The tensioning control device is connected to the end of a threaded rod 90
which extends from the tensioning knob 38 and is captured within the tilt control
housing 16. The end of the threaded rod 20 cooperates with a nut 92, and washers 94,
which operatively engage the threaded rod 90 with the outer rigid outer surface 60 of
the tilt spring 58. A retaiming pin 96 can insurs the nut 92 is never completely
removed from the end of the threaded rod 90. In the embodiment shown, a cantilever
arm 98, which can be formed integrally with the rigid outer surface 60 of the #ilt
spring 58, extends outwardly from the surface 6C. Rotation of the tensioning knob 3§,
for example clockwise, causes the nut 92 to be drawn toward the knob 38, and the nut

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

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



which operatively engage the threaded rod 90 with the outer rigid outer
surface 60 of the tilt spring 58. A retaining pin 96 can insure the nut 92 is
never completely removed from the end of the threaded rod 90. in the
embodiment shown, a cantilever arm 98, which can be formed integrally
with the rigid outer surface 60 of the tilt spring 58, extends outwardly from
FREERIBERS 66 TP B sk R b e Y rhidied backrest 14

clockwise, causes the nut 92 to be drawn toward the knob 38, and the nut
TG Siva-tHe ATHRVER driABEIGR RRAPED AP R AEGRRPPSEL T EHER
PP TR 1 SR STBEE RS A SE0be HER RPRR
R R R ol SRR R R RS

'8 fg%gg{él%g RealRoglan, Aey 8 REMAIGINEIA SRR NE DYy

e tension; Ingt easier to ti e sedt 62 est

1 pacpsdinly, By adiuling fhe iegsioning kna 38, 4he Ulspaingaa Gans:
be pretensioned to adjust the degree, and/or ease, of tilting of the seat 12
%Qﬁﬁ%f%%r@é&%ﬁi%m Qn‘%ﬁ%&%@%%tb%%c@%@‘ﬁl@ﬁa%@% SN
the tilt spring 58 is also connected to seat 12 via the drive shaft 46
CRRAREEHP RSt i \adifScaRathis seahetBom@ the BaekIst 34, the scat
because it is connected to the seat 12, will tilt either more or less
dependling nplike: Usarzaeighisanithecnaat. divetius: nmrvidnithathil s oseat
driven." Further in regard to the tensioning adjustment, the smaller
nemnamtaiing ceshltingefroweigdifi zim §a pairalietidsm dnkaghddiiotataaty
connect the seat 12 to the torsion spring, which enables utilization of a
|aimeerrate of tilt spring 58, also enhances the functioning of the tensioning
adjustment knob 38. Specifically, because the tilt spring 58 can have
lower sprRberarecogisdad;tistisarponthe esiominhseeyiggnement arm

resulting from utilizing a paraliel arm linkage to rotatably connect the seat 12 to the
torsion spring, which enables utilization of & lower rate of tilt spring 58, also enhances
the functioning of the {ensioning adjustment knob 38, Specifically, because the filt
spring 58 can have lower spring rate, the adjustment of the tensioning knob 38 is
much easier, as compared to conventional tilt adjustment mechanisms wherein a
heavier rate tilt spring is required, for the simple reason that it 1s easier fo increass the
tension on a lighter rate spring than on a beavier rate spring.

Generally, the reason that a heavier rats G}t spring is typically reguired is that
conventional tiling chairs atiach the {ilt spring to the backrest, not the seat, which
results in a longer moment arm, due to the larger distance between the connection to
the backrest and the connection to the tilt spring (which is conventionally positioned
just under the seat of the chair). The significantly longer moment arm in conventional

chairs necessitates a higher rate of tilt spring, because the force exerted on the spring
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much easier, as compared to conventional tilt adjustment mechanisms
wherein a heavier rate tilt spring is required, for the simple reason that it
is easier to increase the tension on a lighter rate spring than on a heavier .
rate spring. Generally, the reason that a heavier rate tilt spring is typically
.required is that conventio Ittglltin chairs attach the filt ringé th
Rt ST eorie At B n R W e
ABUERASIANcE 0EMER) Be LABRRRICHI NG RIS AN, i
connection Zlgotﬁsgq}f?%pﬁng (1\%%0%1 |s°cor3$\g/sent|ona%y positionied just under

Jﬁ}&g@@&ﬂ@&%@é& - %ysgyegfé&%we RNGEMeMENt AR EHYSRERRA!

Chairs necessitates a higher rate of tilt spring, because theforce exerted

e s&*ﬁ%%lo g lais-lanction aidhe ad applied af heend fdhermemen

arm and the length of the moment arm. Consequently, the tensioning
Reiustpention ssekachiginelralentiksRing FeaUEe St ApespORdinglyr, =
greater force to rotate the tensioning knob to preload the spring. One way
lsnpeduseithehighenfomeairequigdttltotateclietengiomingdineb asaulbebe
to use a longer cantilever arm extending from the tilt spring. However, a
tadgeodnikyeifasm ahrregoidersytarpen lttoeng thotiBingifther éloreat
as can be understood, a significant advantage derives from activating the
tifttlsp eivegr iys thrsl o6 dite bR threghtieisteneh bh g rarbabieestetitepatsnt arm and
enabling a much shorter moment arm and thus a lower rate tilt spring. As
deonigstiercetibsta@tiser, the tilt housing may have markings 40, or

other indicators, that cooperate with a marker 41 on the tensionifré%; knob
38 to indiesravarrRen fadhniyec Sir SEbiaing RraeR ofr other
users. The user can use the weight setting approximating histﬁc))_r E_e;te

NEiFHPT HatagPsricasn  FOfEE (b Wil aomE KRG8 35
iate ing. Al i h | h i li
e e T MRS 160 Sl

weight setting approximating his or her weight to quickly and easily rotate the tilt

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 to 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 to a higher or lower weight to make the tilting harder or easter,
respectively. Moreover, the full titt of the seat 12 can be limited according to the
position of the tilt lever 41,

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

limiting device.
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weight, to have the seat 12 recline more slowly, according to the user's
preference. For example, a person weighing 175 pounds can set the

knob 38 to the 175 pound setting, or can set it to a higher or lower weight
to make the tilting harder or easier, respectively. Moreover, the full tilt of
the seat 12 can be limited according to the position of the tilt lever 41.
Also opé#atrséKiarcdrindtsmo hetinriils lshertid ésipraviifietbony fa1 exuple, the
pulled outwardly, the tilt lever 41 can limit, or set, the degree of tilt to
whicHInaldhakil eondwibevsind Betid UHtreeinandrneluderspdrand 12 ek is

outwardly to release the limiting device. 16 As best viewed in Figure 10,

GRS P RIPR XA RS SRSt Wil tof HrackiDaSRERaIDLY

tH
housing 16, as illustrated, apd includes rod end 42 which is captured
RFTFne Bt SRS £ RPN e |0 (&

in.. The tilt locki 104 it .
B R ro 2 BEAERTEIOD 6] Ao s e posidon
he tilf.| 1f | iti wh il .
R S A SR B T Y AT R

PeLmiiied, 10 Aleckedperitiondubere theditiover 4l pushedinyardly into

the tilt housing 16) at which tilting is blocked. Pushing the tilt lever 41
inyaedly aofiaiaRhRiHY 100tdBI:aSSemBlyY AR4iBIER LOPRHRES Ailftes

limiter member 105 that blocks rotation of the hexagonal shaped follower

shaftif8ovhan activsieddy editiovprdl « Ehedikdinienrsennhend Gpolks

held in position within the tilt control housing 16, operatively adjacent the

MagheiGmentesisbal) sncheentdeSsHay: i endHBcang QU LLAT lever 41,
bushings. The detent 108 cooperates with the aforesaid magnetic member

108eais]t desenipeinbel 006 EielhagpeticonembeniOblispagiliboednat 6,

near a distal portion of the rod end 42 of the tilt lever 41. The detent 108

hapsspiacey sipa;icppusignssidsember 100 and detent 108, by inner 106 and outer
107 bushings. The detent 108 cooperates with the aforesaid magnetic member 100 ag
described below. The magnetic member 100 1s positioned at or near a distal portion
of the rod end 42 of the tilt lever 41. The detent 108 has spaced apart, opposing side
walls 109, 110 and the magnetic member 100 has a portion 112 thersof which is
operatively positioned between the opposing side walls 109, 110, The side walls 109,
110 are made from a material which is magnetically attractive, such that the magnetic
member 100 will be drawn into contact to either of the side walls 109, 110 if the
magnefic member 100 comes into close proximity theretc. When the tilt lever 41 is
pushed inwardly to lock the hexagonal follower shaft 48, the magnetic member 100 1s
into close proximity to an inner most side wall 110 of the detent 108, which attracts
the magnetic member 100 drawing it into contact with the side wall 109. At this

position, the filt lever 41 is moved fully to the locked position. The attraction of the

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



walls 109, 110 and the magnetic member 100 has a portion 112 thereof
which is operatively positioned between the opposing side walls 109, 110.
The side walls 109, 110 are made from a material which is magnetically
aftractive, such that the magnetic member 100 will be drawn into contact
to either of the side walls 109, 110 if the magnetic member 100 comes
FREEFQGUL BvesRg FBrato hHEN IR R e GRHRlE I8 disatRd-fvfardiftto
lock the hexagonal follower shaft 48, the %r%?%ic memper 100 is i%%g .

B PrIRARET e d PRTBER S GRRIRSH feeqeat 109 o8 Kni
ttracts the. i ber 100 i it int tact wi he sj
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ition, Th ti f i th 1 108 not
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member 100 makes contact with the side wall 109. This “click" serves to

audibly potifyitheinseisthabinedibieue rilbas peepmoved A te thgie

locked position. Conversely, drawing the tilt lever 41 outwardly results in
HEl MAYREHCREMRaR A W-GOMEE: NSO RENIRIBLIR ARRO BHE-SldRe

wall 110 of the detent 108, which likewise draws magnetic member 100
indercontact wwithdhengide bualchlfe thugnenstingothabhantitie yviie4dahaso
moved fully outward to the release position. As above, contact between
tiieomagnretitermaiiier 420" anid ¢h éndidatav il &6 tAidevercdtassthdadditde
“click" which indicates that the tilt lever 41 has indeed been fully moved to
thélyetenseé dopbsitibrasetwhidhotilénylisch étmigedpdrnmtder to provide for
added comfort to the user, the backrest 14 preferably includes a lumbar
supporimsenshbsr PReféeriayabidpgreib16010e apcoiisdariweat of ereligrabar
support 200 for a chair 10 according to the invention is illustrated,
doplipiesindmabROFHIRRHIRIRRRT 2B oo e it AdEREsthe- Bodp sriprstimey of ¢

and a rear lumbar frame N _ o o
Iumbar support 200 for 2 chair 10 according to the invention is illustrated, comprising

a front lumbar pad 202 for contacting the body of the user, and a rear lumbar frame
204 secured by magnetic members, ¢.g., magnets, to the tumbar pad. The front pad
202 and rear frame 204 are detachable, and preferably held in a cooperafing
relationship to each other on opposite sides of the backrest 14 fabric 28 by the
magnets. Preferably, six magnets 206a-206f are inclnded on the facs of the rear
lumbar frame 204 which are matched to six magnets 208a-2081 on the rear side of the
front lambar pad 202 which mates with the face of the lumbar frame 204, In this
manner, the mesh fabric of the backrest 14 1s "captured" between the front pad 202
and rear frame 204 of the lumbar support 200. Sinece there is no permanent
connection between the lumbar support 200 and the backrest 14, the lumbar support
200 is vertically (and horizontally) adjustable along substantially the entire surface of

the backrest 14. Consequently, the lumbar support 200 is essentially infinitely
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204 secured by magnetic members, e.g., magnets, to the lumbar pad. The
front pad 202 and rear frame 204 are detachable, and preferably held in a
cooperating relationship to each other on opposite sides of the backrest
14 fabric 28 by the magnets. Preferably, six magnets 206a-206f are
inglu on the face qf the rear Jumbar frame.204 which are matched.to
D S e IO 30 G LA of R AR AP D i
ates with the face of the lumbar frame,204. In this m r, the mes
R e e R e SR A 5 B,
f f m i [
R e R s
lpmbassdpport 200 is vertically (and horizontally) adjustable along
substantially the entire surface of the backrest 14, Consequently, the,
lumbar gupRATL 3Ahis-essentaliyniniteind &adinsiaple,Aco0rdingHo the
desires of the user, from lumbar to pelvic support. If desired, the user
M HRailyIaoue oFadusiddelumnbanaup pREh 20 Qbysaay e dhaty Homth »
pad 202 and the rear frame 204 will follow because of the magnetic
attechmsnir tegeabeiweane Asfabowe, ithenbsatdetaibinteiguival 8adizoiront
lumbar pad 202 can be manufactured of injection molded plastic, and is
shigictycontantdtbe gencratiyfaratbhreadesdrs fombaermégpiahlcArfaeiirg, such as a
surface, i.e., the front face of the lumbar pad 202 which contacts the user,
ishprsfariabiy medenst 4 THBlezcomfobizsidhaidrariate sirstsiag t a user resting
thermoplastic elastomer (TPE), gel or rubber, that is more pleasing to a
ke prdstiReCihre SRR brdiass dith sedHapuapas e d the BaRiig facing
support 200. Both the facing surface of the front pad 202 and a back side
thETaeT ERROEIRQRIPATOINER2H HipFafeiré qarhp SURTRIM AL BRCR &

side has a higher durometer th$n the facing surface, hutis still able to.

B 3 AR D EPE U S DT Sh PR RS SRR Surtace.

but 1g sfill able to flex. In this manner, as the user sits in the chair 10 and rests his or

her back against the humbar support 200, it flexes aleng with the mesh fabric 28 in
order to more comfortably support the user. The back side of the front pad 202 which
contacts the backrest 14 can have integrally molded magnet holding portions.

As described above, a mesh material 28 1s preferably utilized for the seat 12
and backrest 14 material. However, it should be understood that the baclrest 14
material could be formed from any type of appropriate, relatively thin material which
would permit the cooperating magnetic members of the front pad 202 and rear frame
204 of the lumbar support 200 to be maintained in a cooperating relationship on each
side of the material as the lumbar support 200 is adjusted.

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

preferably comnprises a plurality of different types of materials, such as mulfifilarnent
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her back against the lumbar support 200, it flexes along with the mesh
fabric 28 in order to more comfortably support the user. The back side of
the front pad 202 which contacts the backrest 14 can have integrally
molded magnet holding portions. As described above, a mesh material 28
ably utilized fqr the seat 12 .and backrest 14 material. However, it

R b DHFESBL PR (78 BROAIER Bher AEaNAGUETR e e e f ot
B S e o e B b
SRS SRRe T el RS MAINAITD DL ORREIR g PR
LR DRsed BRI AR SRR AL ALANSaKEe
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materials, such as multifilament 19 yam and monofilament fibers that

PERyide-an epenwsaV e PRReTIRdhes3Rah Icanf-hackiestid bis fRM
provide a more comfortable seating arrangement for the user, such that

afrng fEeiteicieuiatepab arathe shall d-andihenusersbativlash whthe
seat 12 and backrest 14 comprise a molded frame, preferably formed by
injeatidiunmeoldiagenaibeston ditosad ptastisiinaldingdeehpicress as
described hereinafter in more detail, with which the mesh fabric has been
iroovpotated ishs skovwmaienmésknfaberny28idefindd same pérrwedvesnt
pattern of multiflament yarn interwoven with monofilament elastomeric
nvedey idhatisihgscuopefpenditil anhersaigedyamamsavich aue s deovod the
weave pattern. A leno weave is defined as one where adjacent warp
fibées PevepaHefaneling e afsageinosking wagh o visese. droliad
the other between picks of filling yarn, effectively locking each pick in

|
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the monofilament . , .
matenial 255 comprises a pair of monofilament strands generally woven in a

horizontal "over/funder" pattern which twist between the multiSlament sirands. The
fabric 28 thus made 15 significantly "stretchable” to a sufficiently taut condition so as
to provide a firm support for the body of the user.

A presently preferred embodiment of the construction of the seat 12 and
backrest 14 are illustrated in Figures € and 21-26. As shown in Figure §, the seat 12
generally comprises an inner frame 310 over which is atfached an outer frame 308
vsing fasteners 314 to securs the two together. As shown in Figure 21, the outer
frame 308 15 comprised of an overmolding 3035 encapsulating a rim portion 300 t¢
which the mesh fabric 28 has been attached. As shown in Figures 8 and 22, the
backrest 14 1s similarly formed of an outer frame 309 secured via fasteners 314 over

an inner frame 311, wherein the outer frame 309 1s likewise formed of an
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material 255 comprises a pair of monofilament strands generally woven in
a horizontal "over/under” pattern which twist between the multifilament
strands. The fabric 28 thus made is significantly "stretchable" to a
sufficiently taut condition so as to provide a firm support for the body of
the user. A presently preferred embodiment of the construction of the seat

Pyameidng RASIncaps e RE b IR PFTER e SosRieh shepresh SBREWH has

Figure 8, the seat 12 generally comprises an inner frame 310 over which
[ eﬁﬁéﬁﬁ@@%\n outer frame 308 using fasteners 314 to secure the two

gcz/geertmh%%sré%vxén in Fi u‘é’%ﬁﬁ% the out r fr%%gf is Cfi)eﬁﬁ%%r%%dgﬁ{ tail

1ﬁbrlc dehas n a(})achggr Sﬁ% Fh 53%33@%59?48 an 2 the cE)lagcillinrest
rame

IS SIMl a&R/ orme an outer secure Vla eners

Oa‘é%m%% '{%’L%m{%‘éi\r? kbR erei %98 ?92%5%59&0%0%% Wéﬁ C%%[ﬁ%@?m

of an 2 overmo g 306 encapsulating a rim portion

eRRNC 28 s aeen aliarhed gl@ca}gégr;,%ﬁ%g_structlon and manner

of assembly will be described in detail hereinafter, and it is to be

understepdiihal £18,0aGkrRShd hERNSHLRHN AR HARNAH Oh ASSEBRI o

essentially identical to the seat 12 construction. As such, the backrest 14
capsHhctiLdamot ethenisasessihem i detpikhereinpdies. DR esipRGEably
frame 310 is the main structural component, and includes areas for
seetisifigethel sant th2 to-theit contiebdrtiuedingol 6, aildeouiaiframe:3a8ise
preferably made integral with the mesh fabric, as described above, and in
armzniudly thataitddossiovoresfully desciibed betawpasstheveuter fmam&S8068
is placed over the inner frame 310, in a manner similar to that of an

emBrbidenaeo pintilerrreSiatfabicee®isidmydyed. By msdppbredys samed
the inner frame 310. As the outer frame 308 is positioned
by an upper edge 312 of the inner frame 310 . As the outer frame 308 is positioned

down over the inner frame 310, the perimeter of the mesh fabric 28 is pulled
downward over the upper edge of the inner frame 310, causing the mesh fabric 28 to
become tensioned o a desired degree necessary to provide support for a user sitting in
the c¢hair 10. The irmer frame 310 is then secured in position to the outer frame 308
by a plurality of fasieners, such as mechanical screws or the like, which, for example,
pass through pilot holes intermittently moided 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, maintaiming the mesh
fabric 28 in a taut condifion. It will be understood by those skilied in the art that other
fastening means may be used 1o lock the inner 310 and outer 308 frames togsther.

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

have planar mating surfaces for facilitating the connection of the two pieces.
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down over the inner frame 310, the perimeter of the mesh fabric 28 is
pulled downward over the upper edge of the inner frame 310, causing the
mesh fabric 28 to become tensioned to a desired degree necessary to
provide support for a user sitting in the chair 10. The inner frame 310 is

Such AL HBERRLETe s o HE TRECUI RTEROER APl (A HRSDIN
jjot intermittentl lded about the i f 310 and
R h LTS CAOBT ol St TS S0, S IR st i

Fj i the i d 308 together,
I S

apric In a taut condition. rstood’b

hoserskileti Higardhabalhel Rieningmeans, 1?(1%% {0 dogk e

inner 310 and outer 308 frames together. For example, electro-bonding

aRHOmehenceh R0 BRI SChRIGHES rNBILKNRWALIR IS A TaYke #56H,.h

Ina preferred embodiment, both thé inner 310 and outer 308 frames have

planan Batiog sowfagesPmiaciialing therconnestionol §EEI£‘6&1 Rieges. 21

Referring to Figures 21-26, the stages of construction of the outer frames

3afctidadmidie seahihe andibackiestldoHRapBotively;-atel ifbstirated,
according to a presently preferred embodiment of the invention. In
paeticheer of dgardisigfibe spainthe detietdhable ofeshstalbric. 28his datiaiyion
made integral with a rim portion 300, at which stage the mesh fabric 28 is
i gerrefaiiyiraimded for apstretttrethtonditiomofio@itakne thateiial padion
300, relaxed mesh fabric 28 is held in a jig and is placed in an injection
nif Rty Raldlsihte hensamette einthp oregn{do0: i28n Batevatdynli fehthe rim
periphery of the mesh fabric 28 in the desired shape of the seat 12. The
rPATBERRON ISPt esehdbh) hrlepra e sREme Feichsapeerial, and
polypropylene material and is injection molded to the perimeter of the
S RS PR HOR APPSR TR BEris RAGE R i dravstion Whtle

g B T A e e et & coed abot 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 300, can either be trimmed off or left intact during the
final manufactare of the outer frame 308.

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

exceed abount 220°C. This temperature is selected to avoid any appreciable melting of
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thus employed in the injection molding technique, is not otherwise
destructive to the mesh fabric 28. Preferably, this temperature does not
exceed about 200C. This forms a permanent bond between the rim
portion 300 material and the stretchable mesh fabric 28. An outer
erimeter of tt% esh fabric 28, which may extend xternallx fthg rm
S BP0 SRR P GLF 8 BT aRE ) R0 R G o
anufacture of the guter frame 308. As sh in the figures, the.outer
PR SR SRR B RO S R B8 e
A ligidamna; j;aﬂg?f exceptional mass and geometry continuously about the
perimeter of the mesh fabric 28 and enclosing the rim portion 300, to

create-feQIBORUS OYiR! Jralb 8. ASReM R30S haliR RaLauscePtRle I0 .

expansion or deformation during the frame construction. Preferably, the

aveHROlcing: Male alcrmprisesgiaak iedi0rBoAasSiIVION R, both the
neoprene or polypropylene, which is injection molded over the rim portion

360 7 anevnpieatueiisép et eeadabew13290. iRisg a cross
temperature is selected to avoid any appreciable melting of 22 the rim

patinno3eontintog: theimeennQlisingiprdnesss SIACRIther bvermholding tess
not touch the mesh fabric 28 beyond the rim portion 300, there is no
tlarigeicidbhidge e the meshsfsdution? 8! ddnimudey feamet30% bf thepe of
backrest 14 is manufactured in exactly the same manner as that for the
thedmrieadi€, 308 oidieaise3p8 30 TamadesepberaFhusigiitherseat kan
and backrest 14 comprise a structural inner frame 310, 311 having a cross
SecwsiBredHilfecisPEHMOIST HOBHIP REHESROR, BUS¥IbDh theefont
seat 12 and the backrest 14 likewise have a cross section of continuous _
cEfnstat Trme BryrTr dremHiels topridssddsdermbs; sderkarme dhighs

are.ge,fe,rabjy complimentary, and ¢can be configured in the injection

it ﬁﬁ%%{?@s”éﬁg-a}@% Htor® Eg}]@g}ﬂiﬁgi P&t » 18 also preferably

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

Similarly, the backrest 14 may be contoured so as to provide lumbar support
for the lower back of the user, as well as for the upper portion of the back near the
users shoulders. In whatever shape the seat 12 and backrest 14 are configured, the
mesh fabric 28 is stretched from a relaxed condition prior to assembly, to 2 final
stretched condition wherein the fabric 28 is captured between the inner 310, 311 and
outer 308, 309 frames, and in which condition the fabric 28 is sufficiently taut to
adequately and comfortably support the weight of the user.

The design described above resulis 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 cieaner, more aesthetic exterior surface of the seat and backrest frames is
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of the seat frame may curve downwardly to provide added comfort to the
user's thighs while sitting the chair. In addition, a resilient insert, or pad
317, is also preferably provided at the forward edge of the seat frame,
between the mesh fabric and the inner frame. This pad further relieves

PRI Users logs stiie edde oL e seet WICH SR o

ome
IMproves the com Colmilarly, the

contoured.so_as,to provide lumbayr.support for the lower back of the user.
ag%}gs éﬁj ch? rnfﬁe Bgmon i3 a#a'}?h ﬁ%)eap§ or 01%1 nw\plllcﬁ 15 f‘;:[hecl)lul%‘igﬁrsﬁ‘i nmto a

=]
as fo pper portion o ack near the users s

whatevershape.the é&@gﬁ&%&@%@@%@?&&%ﬂ%@@ﬂrﬁ% HaESye

fabric 28 Is stretched from a relaxed condition prior to assembly, to a fina

stigtehedhrrndiionshenein e fabic & is-Gaptured-RRNEER AR IR Asible.

310, 311 and outer 308, 309 frames, and in which condition the fabric 28
isTuffipic Bibrianicla sasiRauAle aandicanioriobhesw nﬁr&m@a% AN

user. The design described above results in the exterior surface of the
oufietiiraent snB0Bsi30R selingwekie a0k GoPhtdedtame @iteframes
seat and the backrest, such that a cleaner, more aesthetic exterior
stytaestal thie Seatirocdhigokfist fiamestisZhohtbyebhiltostore bbidaid, As
designs which utilize a mesh fabric for the backrest and seat supports,
thembesieqaartibn dsastiag fiedrts, shedope frpotriod sisiciesthithenbentd6 intaot
a channel formed in an exterior surface of the seat and backrest frame
nreHebeRsy sirhletirambetwversdamsoiitnashiiind D widche sowvamss 310,
carrier inserts are clearly visible. This can create a less aesthetically
appefiny ERFicesie ABICIHEH anpraEERE nfanlidr o haleHaTe saddiigkaview can
single seam between the outer 308, 309 and inner 310, 311 frames is

croa Bl Fiem REESEP AR RSB G ST NBEbRIGRFIhe chair or from

behind. As  can be seen in the drawing figures, the top, front and sid
views oftid* SREHTEE Hbfﬂ%ﬁé%éﬁ%&ﬁ@ga@ﬁf%&%%%?@r the

fr%(crzlteigagj 90 h%ggxs%ggfépa 1@8%&@@?&%%% to Figures 9 and 10, just rearward

of the tilt spring 58 there can be seen a tubular receptaclie 320 in the tilt control
housing 16. In this tubular receptacle 320 is received an upper end portion of the
vertically adjustable column 20 which generally connecis the base 18 to the #ilt
control housing 16. Adjacent the tubular receptacie 320 is provided a height
adjustment actuator 322 which cooperates with the upper end of the vertical column
20 to activate the vertical adjustment of the adjustable column 20. The vertical
column 20 can be an adjustable column, such as a conventional gés operated
piston/cylinder. The actuator 322 can be pivotably pinned at a base portion thereo!
via a pair of retainers 324, 325, A distal portion of the actuator 322 overlay somewhat
the tubular 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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311, giving a cleaner, smoother appearance. Only from the bottom and
back view can the single seam between the inner and outer frames be
seen. As is conventional in such chairs 10, a height adjustment

mechanism for the vertical column is preferably provided. Referring to

Fi 9.and just f.the ti ' 8 ther b
i e b e S A
| tacte 520 _ t_
e R R AR R R e

90Ol AOUSING, 18 A 1b& tRular 16¢eRiagle $2Qds REOYIASH B be

height adjustment actuator 322 which cooperates with the upper end of

tRRESHICAVGRINMIN,L0: L3, 3RLNAIE $he veriedlRalsinentaieadileahis

column 20. The vertical column 20 can be an adjustable column, such as
ataNyeRtenelgaseneipied Riskmiylisark TNRRelAQhdde 6an Rerein
pivotably pinned at a base portion thereof via a pair of retainers 324, 325.

- Aelistdlporiontef 116 aciunRmR-Rie daysomewhatsheIumtards a
receptacle 320 and cooperates with the upper end of the vertical column
20sitre Hewhivrtiedicaljdstnaatthéteo el wditicabldiustnme B0 demttivhted,
rod 44 has arod end 45 which is captured in the tilt control housing 16
anchitgpbedgiyddbortad 24with MeawbondReitd. clusepumtingd of
thereof to cause the vertical adjustment actuator 322 to pivot about the
pharvstieradivemesacentdindlipanrodiottnd siswintor capmuetvthtes the
vertically adjustable column 20 to permit the seat 12 height to be raised
SRABIRRAEER AbrErglidhmpisnitseh 3 gy %%ﬁ%b@%%&éag iRt pRTeBipesiHen
rigid outer surface 60 of the tilt spring 58 and the vertical adjustment

8§Dl AHBHITRCTh R S EHIAEATIEF§DY A B Rt
adjustment actuator 322 towards, a . position at. which vertical adjustment
P s RN R ESTy i 50 BREISEREH raFrCRAL RN o
1S MeTRl ol 20, GaaRLbe adirsied: FS.0PROIS BN O resitiont

member 326 automatically biasing the height adjustment actuator 322 back to a

position where vertical adjustment of the column 20 is deactivated.

There is described herein is & multi-functional and positionabie office or task
chair 10 which can accommodate users of varying shapes and sizes in a variety of
ways.

Although specific embodiments of the invention are shown in the drawings
and described in detail herein, it will be appreciated by those skilled in the art that
various modifications and alternatives couid be developed in light of the overail
teachings of the disclosure. Accordingly, the particular embodiments disclosed herein
are meant 1o be illustrative only, and not limiting 1o the scope of the invention, which
is {o be given the full breadth of the appended claims and any and ali equivaients

thereof.



the vertical adjustment control rod is a handle configured for easy manual
manipulation thereof to move the height adjustment actuator 322 to a
second position wherein vertical adjustment of the vertically adjustable
column 20 is enabled. Preferably, an upward movement of the handle

rmits the vertically adjustable column 20 to be raised or lowered, and
%%Wé%r\dle results in the resilient member 326 automatically
iasing, the height adjustment actuator 32 0 osit r
\?‘erti.ce%‘ at ﬁ]né n%él 0 _%%n%:ag dr%%%%? %iegi%\%%él&%%’r% |S%\é¥sg§ﬁ§ggl
Dtaing5.A Btiingtionsh 8nd nositippable Aifigeqqn sk, &halr JAhich:

can accommodate users of varying shapes and sizes in a variety of ways.
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and described in detail herein, it will be appreciated by those skilled in the

ashihale Ve iQus ecifications: an dater arfivaspou dae davelapasindiahi

of the overall teachings of the disclosure. Accordingly, the particular
erphedimerisdisslesrdhearoin sabseaecantvadedisitativaorhslandinot
limiting to the scope of the invention, which is to be given the full breadth
il ihg apgsndedodsifsandndnyidpddatesiquivalents thereof. 25 What is
claimed is: 1. A chair comprising a base, a seat supported by said base, a
tilt mechanism intermediate said seat and said base, a backrest
connected to at least one of said seat and said tilt mechanism, said tilt
mechafisnehaaniiglainiltishrthg; eamprikingetheasiseid soretiell rosangoted
seat in a manner to permit movement of said seat relative to said tilt
eesihiismeshariralbropbrbnt ofisde sbsrdrsyaticsi Ot dphirg said
resulting in tilting at least one of said seat and said backrest. )

seat causes at Jeast one of said plurality of links to activate said tilt spring to it at

least one of said seat and said backrest.

3. The chair of claim 2 wherein said plurality of links further comprises first and
second pairs of parallel arms rotatably connecting opposite sides of said seat to said
tilt mechanism such that said seat rotates about said tilt mechanism in a first path
defined by said first and second pairs of paraliel arms, and wherein at least one of said
first and second pairs of parallel arms are connected to said tilt spring such that said

tilt spring is activated responsive to movement of said seat.,

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

and wherein tilting of said seat and said backrest occurs independently as defined by
26



2. The chair of claim 1 further comprising at least said seat rotatably
connected to said tilt mechanism by a plurality of links, wherein
application of weight to said seat causes at least one of said plurality of
links to activate said tilt spring to tilt at least one of said seat and said
backrest. ?ar The ¢haijy of claim 2 wherein said plurality of links further
%g‘ll%ﬁigg ﬁ%?oé'r&d’a cond pairs of parallel arms rotatably connecting
opposite sides of said seat to said tilt mechanism such that said seat
rotates about said tilt mechanism in a first path defined by said first and
econ irs.of parallel S : ' I e id < fi
3 cond Doy e N A e
30U, LU SRUAG.IS 3LV IR 63RARSIYE IadievamoRl-OLspidseRl-ds The
chair of claim 3 further comprising said backrest rotatably connected to
said seat and a third link rotatably connecting said backrest to said tilt
mechanism such that said backrest rotates relative to said tilt mechanism
i a seqpadmaths shich seaeRePal definpady saidibied link aneiiby
connection of said backrest to said seat, and wherein tilting of said seat
aofhsaiet hekciskbaushy sringepindedibnaadefingdonh REcsaddiss tzante
second paths. 5. The chair of claim 4 wherein said backrest is rotatably
tormected snidhidisesdt at seat connection points of one of said first and
second pairs of parallel arms. 6. The chair of claim 4 wherein said third
link is a Y-shaped link rotatably connected at two locations on said tilt
mechanism and pivotably connected at one location on said backrest. 7.

The chairothaiind dajinereiiriingh fashens0s sridseat anfdopalarmt srailied

tilted forward at least slightly in an initial position prior to any tilting of said
JerwaR @ lgekplightly in an inifial position prior to any tilting of said seat and

backrest.

8. The chair of claim 1 further comprising a tilt limiter which is movable
between a first position at which tiltng is enabled and a second position at which
tilting is prevented, said tilt limiter having a magnetic portion which facilitates full

movement of said tlt lmiter fully to at least one of said first and second positions,

g, The chair of claim & wherein said tilt imiter creates an audible indication that

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

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

second pesitions.
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8. The chair of claim 1 further comprising 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 a magnetic portion which
facilitates full movement of said tilt limiter fully to at least one of said first
and seﬁ_gnd positions. 9. The chair of claim 8 wherein said {ilt limiter

dreates 3R SRR IR BRI SA% ARamta e sy airsshfurther

least gne of sajd first and se¢qnd positions. 10. The chair of claim 9
PBPAIRCS ARl TRERE SuFBR facilitates creating said audible indication

that said tilt limiter has moved fully to at least one of said first and second
positions. 27 11. The chair of claim 1 wherein at least one of said seat and

id b Ee%ta{yatp&%q L %chzx{#%g  mesh material. 12. The chair of
claim 1 urt%er comprising: a lumbar supfort having a front pad and a rear

frame, é%({%@ﬁﬂ%@ ARG PLAONAP L 0N QRROFIE: JHPS Al car

f
said backres etic members provided on a back of said front pad

angR fomakapidn s damsisaesienieadand rear frame maintainable

in position relative to each other on said opposite sides of said backrest
via attragiivphersembetyeen&aIdMagorye siemhasacald LBMans said

support movable relative to said backrest as said magnetic members
reantaigaid front pad and rear frame in position relative to each other
such that said lumbar support is positionable at a desired location on said
backrest;idfidsaiekiackrestfatmedifsoind i ateuskiwh ichenatal escbaither on
magnetic members to maintain said front pad and rear frame in position
redativenisigagtesthiaphbegpositea attractive forces between said magnetic
members;
said lumbar support movable relative to said backrest as said magnetic
members maintain said front pad and rear frame in position relative fo each other such
that said lombar support is positionable at a desired location on said backrest; and
said backrest formed from a material which enables said magnetic members fo

maintain said front pad and reer frame in position relative to each other on opposite

sides of said material during movement of said lumbar support.

13, The chair of claim 12 wherein said backrest material comprises is 2 flexible

mesh material.

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

magnetic members provided on a back of said front pad and & front of said
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sides of said material during movement of said lumbar support. 13. The
chair of claim 12 wherein said backrest material comprises is a flexible
mesh material. 14. A lumbar support for a chair backrest comprising: a
front pad and a rear frame; said front pad and rear frame positionable on
oppaosite sides of said backrest, magnetic members provided on a back of
e pad and a front of said 28 rear frame; said front pad and rear
frame maintainable in_position relative to each other on said opposite

sides CRELIEPRERAG a8E VRt aaIa AT DRI dhpasiH ExTal #ixg HugReh ofher on
members; Sajs&gﬂ?b%%a upport movable, relative to said backrest as said

A RRRE R LG HBRT DS e R AiE S THEERIh
relatil\)/e to each other such that said lumbar support is positionable at a
deaired focation on said backrest; and said backrest formed from a
material yhigh,enables-sald RGNS Membets Lo ainialn said front pad
and rear frame in pggﬂlon fefative 1o each other on OppOSEIi%e <iges of said

BRieral MM&%@@&% i&&jréme%‘ﬂ%%ﬁﬁoﬁ*eﬁqgé ‘éé’%%@ré §§#P Qlbn

of claim 14 wherein ackrest material comprises a flexi

materRlhhechak AhclainlAeber sampiising At deastonget saidq
seat and said backrest formed from a flexible mesh material; said flexible
mesh rpatesialkhayiRentperimel et periionibe reebaiiashed dehatic members to
substantially rigid outer frame portion of at least one of said seat and said

bagitgstsaid front pad and rear frame in position relative to each other on opposite

sides of said material during movement of said lumbar support.

15, The lumbar support of claim 14 wherein said backrest material comprises a

flexible mesh material.

16,  The chair of claim 1 further comprising:

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

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

said outer frame portion atfachable o & mating inner frame portion of at Jeast
one of said seat and said backoest;

said flexible mesh material siretchable from a first understretched condition to
a final stretched condition as said cuter frame portion is attached to said inner frame
portion,

said outer frame portion having an outer surface which forms an outer surface
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said outer frame portion attachable to a mating inner frame portion of at
least one of said seat and said. backrest; said flexible mesh material
stretchable from a first understretched condition to a final stretched
condition as said outer frame portion is attached to said inner frame
partion; said outer frame portion having an outer surface which forms an_
G RGOS e S PR L RES e AiaaRSd b SHIAREST iR portion
attached to said inner frame portion and said inner frame portion hidden

b id outer frame portion when attached thereto. 30

said inner frame portion hidden by said outer frame portion when attached

thereto.
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