TFELE OFFICE CHAIR Cross-Reference to Related Atmideation: application claims Priority to
United States Provisional Patent Application Serial No. 60/586,951, filed July 2, 2004.
BACKGROUND OF THE INVENTION Field of the invention: The present invention relates to an
office chair, and more particularly TO a molded office chair frma. having a mesh fabric. slit:mon.
Descriution of the Prior Art: There are a varietyrgftaffice and task available on the market.; many of
whic'n have tilt con ol mechanisms. The purpose: of the desip. Is to provide a comfortable and

ergonomic seating arrangement for the usePHaEEISW&Hke user to sit in a variety of positions
providing the necessary support and comfort far the

Cross-Reference fo Related svviication:

This application clairas priority t United States Provisional Patent

Application Serial No. 60/586,951, filed july & 20604,

BACKGROUND OF THE INVENTION

Field of the ipvention:

The present invention relates 1o an office charr, and more particularty © &
molded office chair frams having 2 mesh fabzic support.

Descrintion of the Prior Art:

There ars a variety of office and task chairs avaitabie on the market, many of
which have ti}t conmal mechanisms, The purpose of the design 1s to provide &
comfortzble and erponomic seating arrangement for the user that allows the user to sit
in a variety of positions while providing the necessary support and comfort for e
wser, regardiess of fhe vser's height, weight or ofhver physical chavacteristics.

| Generally, an office or tesk chair has & base, typically mounted on casters or
fixed shdes that rest on the floor, znd has attached thersto a support column
supporting the seat of the chair thereon, Mounted to the suppert column and between
the seat and back of the chair is & filt control housing, which comtains the various
comirols, kuobs and mechamisms for adiusting the haght of the chair, the tilt of the
chair and various other adjustments so that the user can personalize the chair to his or
her own use. The chair may or may not inciude armresis, which may aiso be fixed or
adjustable in & variety of positions. While there are many mechanisms for conrolling

the 1§} of an office cheir, such control mechanisms are generally cperated by 2 spring



user, reandless of the users height, weight Or other physical characteristics, = Generally, an office or
task chair has a base, typically mounted on casters 07 fixed slides that rest on the floor, and has
attached thereto a support column supporting the seat of the chair thereon. Mounted to the support
column and between the seat and back of the chair is a tilt control housing, which contnins the various

controls, lambsand spesheRiS IS REAMHSNG dRe RSk Ao Rl iRk dae.chair and various

other adjustments so that thé user can personalize the chair to his or her own - The Chair may or may

not include arngiesisivincivriaymalgeibedixed of adjugiabie-inmvanel yehpestiogsii/hile there are
many mechanisms for controlling the tilt of an office chair, such cant& mechanisms are generally

operated by a sgitisgridtingrihe fies atively citiv ettetit gaireabaclnssiiandsdhiveneos wetghated by
movement of the backrest. While the spring can be of any type of constuction, such as leaf spring, coil
spring, or the |IREESTAE Gt 1B Heelaleatictsod Ercrddly: contrdlEbyerseliisBaseH KTHRT Fessing on the back
portion of the chair, The chair is generally biased toward an uptight condition, such the the user must

exert considerBRESHSLRHHIHSHH: {8 BRSPS ST R TR pratiBrr sl Wid%mount and ease of tilt

may be controlled by adjusting.the ssgxring sion, as soon as the r moves forw. r%, the backrest
oac. 10ares S DRSIIOET £ ?(ﬂﬂ%ﬁ‘ﬁﬂu 2Ty S 07 Tl ﬁy D& COMPOLID .
often moves forward thus opchirig against the hack of the user. Hence, the User feels pressure against

his or her backygs gy dlaLIRADe.L0al SRneralann e [egipe haldbguser dabeing pushed

from the chatir, also preferable for the chair to have a 'Jambe- support, which is also adjustable

according to thg,shapeesight ofdheisainfinieaieAvariety ofdinbas suppeits available, but most
are permanently attached to the chair. Preferably, the tombar support is easily detachable from the

chair such that ireat-bessemaones Hethedisertdoestni-de siredahavecssibhgavayppert on the backrest,
The lumbar support -an be attached to either the front Or the back of the chair,
orcanbehiddenvthngieifbhuistéryeoiaesthdirorRowedis when no upholstery is provided it is the
iiirnbar support have an infinite adjust:me-it on the face of the fabric, which may include mesh fabric,
from the lumbar to theidRie PESH B tseraasoaarsé HEHsSmagtHatRe difrests be adjustable

so that the chair can accommgodate a user of an e[%eight. Whjle,_mapn chairs | ro¥lde.anustabIe
armrests, the aﬁWP@&g‘%ﬁ%ﬁfalﬂﬁiﬁ%b%&n%rtgﬁi e Se8Fand %ré(%&‘fe&sﬁaroi?%'a%‘tﬁnéﬁa‘%er remains

fabric of the olva LI BT o e e e S lyalas allowing or

sufficient airflow;arguind the haluand tRe WS S the chair such that 1 can be removed i the
user does not desirs to have such & support ot the backrest, The umbar support can
be attached 1o sither the front or the back of the chalr, or can be hidden within the
uphoistery of the chair. However, when no upholstery is provided it is preferable thal
the hambar sapport have ap infinite adjustment or the face of the fabric, which may
inciude mesh fabric, from the lumbar to ths pelvic regon of the users body.
It is also destred that the armrests be adhstabie so that the chair can accommodate &
user of any height, While many chairs provide adfustable armrests, the armrests
should i}t proportionately to the seat and bacirest so that the user remams
comfortable &t any position of the chatr and the user's axms remain level to the floor

Finally, the fabric of the chair should provids for adequate support for the

nser's weight, as well as allowing for sufficient airfiow 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 comfortably
support he user's weight, while comfortably conforming to each user's unique body shape. What is
needed then, is a fully adjustable office or task chair that is more accommodating to the user when the
user wants to réefidaRdsoBs K 1Ry o TiPEatisert sep ek Wit pogHE P &iBK. QUMMARY OF

INVENTION Aﬁr;:ﬁembodiment of the present invention sgieks tp provide an office or task chair that is
adjustable and F&2 i FHBR B S8 FISHREFL OB R HERRIE S BFtERYEr. Another

embodiment of the present invention seeks tq.provide an adjustable office chair that reclines as a
fwiction of the v%%gﬁtco?t & ‘S;[fgfﬁ}lﬁﬁ%@h%%\%ﬁ%enpafg%%ﬂg ?hué’eﬁggfee){z Hs O the backrest. A
further embodime gfihe RissrOLIRKSAHIgN AR Sk ednBravIde ApTics.chaitiathasiull adaptability
for any particular user. According to an aspect of the present invention, thete'is provided a chair
comprising: a basgf@ts6B! ssFpahied hy-ssditibaseuaitliineghanipy intermediate said seat and said
base; a backrest connected to at least one of said seat, said base and said tilt mechanism, said
backrest having a front&igteangtdedaberside; albnmidassbipoff coonpaikingaa flentpad@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 saiébeBrIedRg i Shedhempzanshp per ovals eorbiegisedtdosaiebbik kpdoress said front pad

and said rear frame are maintained in a ?osit_ion relative to each other on opposite sides of
the user back into an upright position.

SUMMARY OF INVENTION

An embodiment of the present invention secks to provide an office or task
chair that is adjustable and reclines in a more controlled manner according to the
wishes of the user.

Another embodiment of the present invention seeks 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.

A further embodiment of the present invention seeks to provide an office
chair that has full adaptability for any particular user.

According to an aspect of the present invention, there is provided a chair
comprising: a base; a scat supported by said base; a tilt mechanism intermediate said
seat and said base; a backrest connected to at least one of said seat, said base and said
tilt mechanism, said backrest having a front side and a rear side; a lumbar support
comprising a front pad and a rear frame, said front pad positionable on said front side
of said backrest and said rear frame positionable on said rear side of said backrest;
and said lumbar support movable relative to said backrest as said front pad and said

rear fiame are maintained in a position relative to each other on opposite sides of



said backrest by attractive forces between at least one magnetic member provided on a back of said
front pad and at least one magnetic member provided on a front of said rear frame. According to
another aspect of the present invention, there is provided a lumbar support for a chair backrest
comprising: a front pad and a rear frame; said front pad and rear frame positionable on opposite sides
of said backrest, magnetic members provided on a back of said front pad and a front of said rear

frame, said frofftidSdEHIRRAHFATHE oLt AT aISR A ISR LinBhAeEIFYE RFBRERPENIES AT aid opposite

id f said backrest yia gt .acti t id tj bers; said. lumb, t
movabl relate TS CAl BACHTBLYE4 SAl B TS AL 4 Bo Bl A redr rame i

position relativ%a{% %%?cﬁéﬁlger such that said lumbar support is positionable at a desired location on
said backrest; and said backrest formed from a material which enables said magnetic members to

maintain said front pagd aRdiigandrameg.d RsIIQT islativede eachiRihehar appRsigsides of said
material during movement of said lumbar support. BRIEF DESCRIPTION OF THE DRAWINGS

Various other dbjgkis sipptut €sranchad vaskagesoaiphiengres eohipaantidawiidoeaasgaigadily apparent
by reading the following description in conjunction with the drawings, which are shown by way of
example only, Whetreitt and feigurenicipaitiisohieticogpaisf adeofficeidhzclacgordiggets 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 offi¢acersts stevidethoriahask ofisidelions padrand ¢idnnbofhwigfiree ERER: SASwn in Figure 1,

front pad and rear frame maintainable in posttion relative to each other on said
opposite sides of said backrest via 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 to each other such that said
jumbar support is positionable at a desired location on said backrest; and said
backrest formed from a material which enables said magnetic members to maintain
said front pad and rear frame in position relative fo each other on opposite sides of

said material during movement of said lumbar support.

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 D is a rear 'evi of the office chat shown in Figure Figure 6is atop view of the office chair shown
in Figure 1. Figure 7 is a bottom view of the office chair shown in Figure 1.  Figure 8 is an exploded
view of an embodiment of the office chair such as shown in Figure 1. Figure 9 is anatria view of the
housing and tilt mechanism, with the cover removed, for an. office chair such as shown in Figure

Figure 10 is an expladed VL%‘{S\’&O{TS‘Q embg%me%c%g&ip%ﬁ%gﬁ?gﬁg _echanism as shown in Figure

9. Figure 1 lisa side ViEw of an-embodiment of a1 y which the tili mechanism and housing is attached

to the seat and backﬁ%ﬁ%fﬂg Dffice chalk slIchas shovRdRFiguig,l, with the linkages shown in a fully

unright position of the r

—

Figure 6.1s & top view of the office chair shown in Figurs 1.

Figure 7 is a botiom view of the office chair shown in Figure 1.

Figure § is an expioded view of an embodiment of the office chair such as
shown iz Figure 1.

Figure © is an isometric view of the housing and tilt mechanism, with the
cover removed, for an offics chair such a3 shown i Figure 1.

Figure 10 is an exploded view of an embodiment of & housing and tilt
mechanism ag shown in Figare O

Figure 11 is & side view of an embodiment of & linkage mechanism by which
the Hlt mechanism and housing 18 attached 1o the seat and backrest of an office chair
such as shown in Figurs 1, with the linksges shown in & fully upright position of fhe

Figore 12 1s g side view of the same linkeges as shown mn Figure 11, sxcept
shown in 2 Tully rechined position for the cham.

Figures 13 through 15 ere kinematic diagrams for an embodiment of a paraliel
erm arrangement which conneots the lt mechanism to the chair sear and backrest.

Figure 16 is an sometric view of & preferred embodiment of & hember support
for an office chair such as shown in Figuss 1

Figure 17 is an isometric view showing an opposite side of a lumbar suppost
flinstrated 1o Figare 16 .

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

showing the fron: side of a lumbar support device such as shown n Figures 16 and

17.



Figure 121s a side view of the same linkages as shownl11, except shown in a fully reclined positior for
ha -hair Figures 13 through 15 are kinematic diagrams for an embodiment of a parallel arm
arrangement which connects the tilt mechanism to the chair sear and backrest. Figure 16 is an
isometric view of anreferred embodiment of a itmthar support for an office chair such as shown in
Figure 1. Fights 17 is an isometric view showing_opposite side or a lumbar support illustrated in

o~

Figure 16.  Figure i858 HhifcbiMEAE R ERy Of Brobt SRt st eh S ehB\ieFigure 1 showing the

front side of a lumbar support.deyice guch . shown in Figures 16.and . Figure 19.is a.isometric view of
an office chair g%ogﬁm 5 Sho gﬁﬁv\}/ﬁ%"a rea?g-suf e gﬁﬁép alr'mzlilser%1 l?rih%%llﬁqp%%?% fﬁc as shown in

Figures 16 andy17.  Figure 20 is an enlarged view showing the structure of a mesh material which an
be utilized for the chair set and backrest.

Figure 20 is an enlarged view showing the structure of a mesh material which
can be wilized for the chair set and packrest.

Figure 21 is an exploded view of an embodiment of & chair seat such as for an
office chair shown in Figure L.

Figare 22 is an sxploded view of a backrast of an office chair such as shown in
Figurs 1.

Figure 23 1s  partiel cross sectional view of an embodiment of the seat fabnc
and a peripheral rim portion atteched thereto,

Figure 24 is & pariial crose section view a5 shown in Figurs 23 and fimther
showing an over molded portion,

Figure 25 is a cross sectional view showing the over moiding iliustrated in
Figurs 24 as it might be attached to the rame of sifher the seat or the backrest
according to an embodiment of the invention.

Figure 26 is & cross sectional view as ghown in Figure 28, except taken 4t &
section iltustrating the manner in which the over molding can be attached 1o either the
framne of the seat or the frame of the bacirest according to the empodiment of the

IMVENLOon.

DETATLED DESCRIFTION OF CERTAIN EMBODIMENTS

Referring now 1o the drawings in deteil, wherein like reference charecters rafer
1o Hke slements, there is shown in Figores 1-8 an embodiment of an adjusiabie chair,
such as an office or 1ask chair, according to the imvention. Figures 1-7 show the charr
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Figure 21 is an exploded view of an embodiment of a chair seat such as for an office chair shown in
Figure 1. Figure 22'is an exploded view of a backrest of an office chah such as shownm  Figure 23
is a partial cross sectional view of all embodiment of E; seat fab and aperipheral rim portion attached
thereto. Figure 24 is a -partial cross section view as shown in Figure 23 and further over molded

portion.  Figure 25 js e cross sectional view showing the over molding illustrated in Figure 24 as it
_ might be attac#éalt%lfﬁ%g%‘f 'ﬂgget#e%éﬁ%lrem @‘ré‘é‘t&é’&l‘&i{é%n -4 EnBodiment of the

stratngman e e DUE ROy o DL ot B el B e somt o the
rane o e bR o et s cbnio e, SETahig o ion o
characters refafperatively mounted to & tilt control houstng 16 by paralle] arm arrangements, and

Whereiﬁ the tilt control housing 16 is attached 1o & base 18 via & vertical support

colrnn 20, The base 18 preferably comprises e plurality of radially cutward

exiending legs 22 |, for exampie fve, winch are preferabiy provided with casters 24 w0

enable easilv moving the chair 10 around on 2 work swiace. Alternatively, fixed

glides {not shown) may be provided insiead of casters,

Preferably, the vertical support column 20 35 height adjustable, In 2 manmer
well known m the art, and & pair of adjustable ermrests 26 are also preferably
inchuded. The armrests 26 can be ke the admstable armrest described 1o applicent's
United States patent sppiication Serial No. 10/769,061, which issued as United States
Patent No. 6,824,218 on November 30, 2004, which 15 discussed more hersinafier,
Alternetively, the cnsir 10 need not have armrests 26,

The seat 12 and backrest 14 can each prefersbiy bemade from a resihently
flexible mesh material. Both the seat 12 and the backrest 14 can be rotatably attached
to the tilt contro! hovsing 16 by peraliel arm arrangements 30, 32 such that the seat 12
andfor backrest 14 can £t reiatve o the tiit mechanism and/or each other, as will be
expiainad in more detail hereinafier in connection with the drawing figures.

A3 shown best in Figures § and 10, ikt conwol housing 16 encloses 2 tilt
conirol mechanism 33, and also includes various knobs and handies for providing the
various adjustments 1o the chair 10 to permit a user to costonuze the chair 10

provids & comfortabie sitfing position. For exampile, the tilt control housing 16 can



to like elements, there is shole es 1-8 an embodiment of an adjustable chair, such as an office or task
chair, according to the v oes 11 show the chair 10 in an isomefric 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 S. the chair 10 generally comprises a seat 12 and backrest 14

operatively maypieddaaditicantsl Bovsingd fuparelchaun auangsmsts and herein the it

control housing 16 is attac to a base 18 via a vertical support column 20. The base 18 preferably

comprises a plealily ahdadially, Wk aniending kegs 22 , for example five, which are preferably
provided with casters 24 to enable easily moving the chair 10 around on a work surface. Alternatively;

fixed glides (not showmy=saayheavitediosiead of bastesnirol Rieterdkily 2 themwveriieal support
cobyrn6 20 is height adjustable, in a manner well known in the an, and a pair of adjustable armrests 26
are also prefefabiydnolistechdHicremmbis 4. odndberkketfebidjbstapiezirmmest gescribed in
applicants United States patent application Serial No 10/769,061; which issued as United States
Patent No. 6,854 &6 FesrEH Bofrs0 52 607 SRt R P Es tissedi thsrkhebish srteEb Kiternatively, the
chair 10 need not have armrests 26, The se%tL 12 and bacicresr 14 -an each-preferably be made

S

from a resilienfyFREXIBROME S AIERAPBOth ThESBA LTS B H ek re RSt A8ar 8% otatably

attached to the tilt control houszi‘ggl]zﬁlf.%)% narallel armarrangements 30, 32 such that the seat 12

& L 54 RIS O & COMDIIise tne NIt o ] gl . .
and/or backreste?tofcan‘ﬁt reigtlve 0 etﬁt mecﬁanlsm andier each other, as will be expiainedit more

detail hereinafigrin o josth Lhe JEAWInGIgHIes . s AASEhown bestindigures 9 and 10, lilt

control housing 16 encloses a tilt control mechanism 35, and also includes various knobs and handles
for providing thgerLSIARUSIIERE te-theachalc0+a:permita uankriDycusiamigethe chair 10 to

provide a comfortable sitting position. For example, the tilt control housing 16 can comprise the
enclosed tilt contéatsirechanisn 35 tiff teteeadilistiment i B8 aflitdevinadil, and a seat height
adjustment lever 44. _
hereinafter. To provide a secure engegement of the paraliel links to the seat 12,
giesves 33 and compression bushings 55 can be utilized aiong with screws 37 to
rigidiy, vet rotatably, connect the paraliel Iinks 52, 54 1o the seaf bracksts 61, The
glesves 53 and compression bushings 55 permit the screws 57 1o be tightenad
suificiently while preventing any binding which mey otherwise ocour betwesn the
ends of the paraliel links 52, 54 and the seat brackets 61, thns permithng the ends of
the paralie! links 52, 54 to rotate freely relative to the seat brackers 61.
The tilt comrol mechanism 35 includes a torsionallv sctivaied it spring 38
associated with one of the rotatabls ghafts 46, 4€, and preferably the rear-most shaft
4¢, which is hereinafter referred to as the drive shaft 48, The second, front-most shafl
48 18 referred to as the “followsr™ shafi 48, Activanng the filt spring 58 from the
resrward located drive snaft 46 enables & relatively small moment arm, which 13 the
effective distance between the connection point of the rear pair of paraliel arms to the
seat 12 and the commection to the drive shaft 46, Ths retatively small moment arm

=nsbies & smaller, lower rate filt spring 58 to be wtilized, in comparison to tilt springs
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A, presentlypref.:died embodiment of the tilt control mechanism 35 comprises first 46 and second 48
rotatable shafts, which are-preferably hexagonal shaped, and which are connected to first 52 and
second 54 pairs of parallel links which rotarably connect opposite sides of the seat 12 to the tilt control
mechanism. These first 52 and second 54 pairs of parallel links comprise the first -oair 30 of the two
pairs of parallel arm arrangements 30,32 referenced in Figures 2 and 3. The seat 12 is connected to
the parallel links & ?’E]Z%%gs?gga?qg?é% ets61, whic ec%}ﬁ%’g?ﬁt%?gﬂ;bﬁoﬁod%vg%ﬁ%ﬁ underside of an
inner frame of i Sedl ke whie s descbeiin maredealieaianlen L apipide a secure
engagement of the parallel links to the seat 17, sleeves 53 d compression bushings 55 cat be unnzed
along ith screwgiR/at0 diglidieyelrottakisonrReetheparaiellinks:bes 54 triheiseat brackets 61.
The sleeves 53 and compression bushings 55 permit the screws 57 to be tightened sufficiently while
preventing anypkifesibly iicly Biayaihansiss:oceinrdeiwéensthe- gnig.af die-pandllet lisks 52. 54 and th
brackets 61, thus perntitting the ends of the parallel links 52, 54 to rotate freely relative to the seat
brackets 61. wThidadltioongolnesianitin 38 tnciaides: anorsickaltyctivEte delegprig 58 associated
with one of the rotatabla shafts 46, 48, and treferablyear-most shaft. 46which is hereinafter referred to
as the chive shEfPHET e sdHhE FroRTeHBEIERARARORS ASTEHFRHH REMRE ofdliBfiEYe shah P
Activating the tilt spring 58 from the rearward located drive shaft 46 gnables a relatively small moment
arm, which is tﬁ%a%)ﬁgé%%ﬁﬁ@mpﬁgi%eo AR BTHH ERHER § %Iﬂﬁlbﬁh TEEPPAISS parallel arms to
the seat 12 and the conpection to the drive shaft 46, This relatively.small moment BIM enables a
smaller,ET rate ﬂf?sprlng%rg {6 be utilize , In comparison to tilt springs N

surface 60, rotation of the mmer portion creaies & torsional foree in the resitient spring

element 62, which provides {he registance to the tliing of the seaf 12 and backyest 14,
Referring now to Frgures 11 and 12, the side views therem {lhustrats the
paraliel arm arrangements 30, 22 winch connect the seat 12 to the tili control housing
16, in foliv raised (upright) and fully lowersd (reclined) postiions, respectively. AsS
ghown in these and various other fipores, tiiting of the seat 12 and backrest 14 ic
accomplished by e piuratity of paraliel links 52, 54, and 70, which form the aforesaid
parallel arm arrangements 30, 322, and which rotatably connect both the seat 12 and
the backres: 14 10 the Hit conwol housing 16, Preferably, the seat 12 is attached 1o the
tilt comtrol housing 16 by & first wwo pairs 52, 34 of these links, which comprise & first
pair 54 of foliower links secursd toward the front of the c¢harr 10 and second pair of
drive iinks 52 operatively connecied between the i conirol housing 16 and 2
rearward portion of the chair 10, Each pawr of links is comprised of (paraliel) hnks
attached on opposiie sides of the tilt control housing 16 and seet. The drive links 52
connect the seat 12 o the 4t spring 58, as will be described in more detall beremafier
Az shown best in Figure &, 2 sigle Y-shaped iink 70 connscts a lower middle portion

of the backrest 14 to the it control housing, and the sides of the backeest 14 are

g



in conventional tilt control mechanisms, The tilt spring 58 can be a conventional torsiongllV activated
spring comprising a rigid outer cylindrical surface 60 that is adhered, .g., glued, to a cylindrical inner
resilient spring element 62. A bore 64, preferably having a hexagonal shape to match the hexagonal
shaped drive shaft 46, is provided through the center of the inner resilient spring element 62. The
hexagonal shaped drive shaft 46 is disposed through this bore 64 such that rotation of the drive shaft
46 rotat-s an inneREYRkIIstitbiodsiterntapinerbeRsiseitod 2B pedkt SbFRBrRGRthe resilient string
element 62 is fixed, via attachment to the rigid outer surface 60, rotation of the inner portion creates a
torsional force ﬁ‘fﬁé‘ﬁ%‘élﬁ%ﬁt%‘iﬂ%@ﬁent 62,a-provides the resistance to the tilting othe seat 12

and backrest 14. Ref now to Figures 11 and 12 the side views th the araliel arm
arrangements 30, 32% gqt %%Egés%ﬁmfbcfzﬂ Cgf)“n roﬁmﬁg‘ln L%Bn ully raised (upright)

and fully 'OWer%ﬂzérS:fd'QPQ&QB?&QHQJ epaativenaasanondhese andaargua.ather flgures, titing

of the seat 12 and backrest 14 is accomplished by a plurality of paraliel Tinks 52, 54, and 70, which

form fir aforasaigh Rarallel-aunalisemenis 30 nRdraRdwhis: retalally: caRpectboth the seat 12 and the
backrest 14 to the tilt conn-06. Preferably, the seat 12 is attached to the tilt control housing 16 by a first

two pairs 52, 54 of thesedttiisa]cmiprisanna firstqpaisicd-ofidolloner diakscsechredrtbivares the front of the
chair 10 and second4, chive links 57 operatively connected between the tilt control housing 16 and a
rearward portiod-éftm@ichahotGhE dichepdicDbdthite 15 lovrenrisend ofifpdiaitel} kinks attached on
opposite sides of the tilt control housing 16 and seat. The drive links 52 connect the seat 12 to the tilt
spring 58, as WilPBEHESEHBRASH BT SHEtRF T 8hafe A SRIRs R PR b HeRiglire 8, a single Y-shaped

link 70 connects a lower mi gle ortio ﬂoféhe ba Jtr%g téﬁ to theg%t control QQQIEI%J‘L’IQ and the sides of
the backrest 14 FggFtec W tae iolower rive 46 Sats t pass DETWesn OpPOSITe SIQes 01

the filt control housing 1€, Preferably both the follower 48 and drive 46 shafis are

hexagonal-shaped rods, which facilitates a rigid connection to the links 52, 52 while
permitting Totation thereof withim the {ilt conwol housing 1€. The hexagonal shaped
drive shaft 46 aiso faciiiiates activation of the it soring 58, as 1t mates with the
hexagonal bore 64 provided through the center of he resilient spring member 62.
Although the hexagonel shafts 46, 48 could be attacned to the housing m any
particuiar order, in the preferred embodiment shown, the dove shell 46 18 mounted
towards the rear of fhe seat 12 and the follower shaft 48 15 jocared towards the front of
the geat 12, The follower shaft 48 freely rotates with respect to the housing and is
attached thersto by e rotatng washer and inciudes 2 stop mechanism. The stop
mechanism can comprises & washer 77 that is secured to and rotates with the follower
shaft 48, The washer 77 can have & shoulders 78 which engage a lecge 79 proviaed
on the inside of the tilt control housing 1€, This stop mechanism 15 not intended to act
as & tlt control stop, but is provided to faciiiate assembly of the il conirol
mechanism 35, The drive shaft 46 can also have a similar stop mechamism, using a

similar washer 80 with shoulders 81, However, ine shoulders 81 can instead
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rotatably connected to the rear-most seal bracket 61 attachment point at which the chive Finks 52 are
also attached.  The tilt spring 58 controls the rate of tilt of th- seat 12, and the backrest 14. One end
of each of the drive Links 52 is operatively secured to the tilt control housing 16 while the second -ad
of each is pivot-41v mounted to the seal- bracket  Additional detilits of the tilt control mechanism 35
are shown best in Figures 9-10, which show frint the ends of both the follower 54 and drive links 52 are

rotatahly conn&REEEFEE Fihseprmie RORBINEH RSB /b S BRI bR ar b Aected to the

follower 48 and drive 46 shafts that pass between. opposite sides of the tilt contrgl, housing 16.
Preferably botihié&* SR A8 i %ﬁ\?ggfé”swgﬁnét%%%o %B%H%Ii—%ﬂgﬁ%& G \%v“‘hich facilitates a rigid

comection 0 e I4ks 52,52 e EHTIINUYIAN URES NI IG I sgiabgusing 16. The

hexagonal shaped chive litates activation of tilt s-oring 58, as it mates with the

hexagonal borg:ad prqyided-through:thaicenterofibey sailient SPEDEMyeenMiRlgh the nohafts 46, 48

could be attached to the housing in. any particular amer. in the preferred embodiment shown, the drive

shaft 46 is mounted toweaddsdbieferriohibasent &2 and fasdotiower shafid8asdacated towards the
front of the seat 12. The follower shaft 48 freely rotates with respect to the housing and is attached
thereto by a rotatimegrgvEsher ianpeintlztdes gagtopritietthdali sonrEhelstb s mediiRaism can comprises a
washer 77 that is secured toates with the follower shaft 48. The washer 77 can have a shoulders 78
which engage ad&age trozprooidettibrrenEaharrsinss iheatif REFAIROUFRFTE SIPHSS®H mechanism is

not intended to act as a tilt control stop, but is provided to facilitate assembly of the j_[ilt?control

-

moment grm as mch a5 possible. The drive shaft 46 also Bas & 510 meChanism that
engages & ledge provided on the inside of the tilt control howsmg 16 and acts as one of
the stops, or limits, for the it conirol mechanisto 33, The it spring 58 controls the
mﬁs and gmount of flt of the seat 12 and backrest 14, As the drive Hnks 52 rotate,
such as when & person sits on the seat, the drive shaft 46 15 rotated thersby, which
creates & torsionsl ioad on the €1t spring 58 by cansing the resilient spring member 62
o rotats relative 1o the nngid outer cyiindrical surface 60, which 15 secured to the
inside of the tit conmo! housing 16 in & manner to generally prevent rotation thereol
When the force causing rotation of the drive shaft 46 is temoved, as when ths user
gets up out of the chair 10, the filt spring 58 will “wmwind,” renmming the drive i
52, and thus the seat 17 {and backrest) to the initiel upright position as the €l spring
58 retumns fo the nifial state,
A8 shown 1n Figures 8 and 11-12, the backrest 14 15 connected to the seat 12
via & common conneciion point with the drive linis 52 which connect the seat 12 10
the it control housing 16. The backrest 14 1s aiso rotatably connected to the tilf
control housing 16 via the V-shaped link 70 described abovs, which along with the
drive hnks 52 forms the second paraliel arm arrangement 32 betwesn the seal

12/vackrest 14 and the il control housing 16, The singie prong end 85 of the Y-
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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. cooperate with a separate stop member 82
-which is inserted over the drive shaft 46 and is held in position at the edge of the tilt control housing
16 using a spacer 83. This stop mechanism is a full travel stop which blocks further rotation of the
drive shaft 46 at anoint at which full ravel of the tilt mechanism 35 has been reached.  The drive

shaft 46 is secukgehtuianF AlspAssemREMAGh b edilt-sontehhotikG-anebis, apesatively engaged with
the tilt spring, which is positioned towards the rear of the tilt control housing 16, as illustrated, in order
to shorten the smpdentiattio:as2rambladdsdinio sisthbe: =T heddrivershafvd t.alsoibes & stopimechanism that
wages a ledge provided on the inside of the tilt control housing 16 and acts as one of the stops, or
limits, for the tieensrares! wibctranisrer JE embrltie sp oy BRse oritFolsithinrans hafaracunt of tilt of the seat
12 and bacluest 14. As the drive links 52 rotate, such as when a person sits on the seat, the drive
shaft 46 is rot&tEasthere By, WhicRETEAIES EORoh Al TSR LIP RE S ST 58P RAising the resilient
spring member 62 to rotate relative to the rigid outer cylindrical surface 60, which is secured to the
inside of the tiF*RBRHBF 6§§Fﬁ ?’é’iﬁcgerrheégﬁnjlg}etro&céeé‘ﬁ%r“aal?yrcﬁrse"\?%rﬁ PORAHBH BT o 3\/‘hen the force

causing rotation of the drive shaft 46 is removed ﬂa%whgn ghﬁ SeLgels. up outof the chair 10, the tilt
spring 58 will SB?RE/%B‘E%QI,S%’% ﬂ%ﬁéafﬁg?‘ér%ag\éefga(an’cf%agﬁeg]t to the initial upright position as the tilt

spring 58 returps a-the-nitialsiate,: me ASBRRWR-IcEIgUre s, FaRe AL thdsdhe packrest 14 is connected

to the seat 12 via a common connection point with the drive links 52 which connect the seat 1.2 to the
nit control hog &escEhe-baekrest hismiseratatahicarnesied o the eahiselhausing 16 via the
Y-shaped link 70wdescr_ibed above, which along with the drive links 52 forms the second parallel arm.
arrangement 32:8etwéendherseat:iisatiy-esttiid @ritethel it obirdlbasin g6 EREsingle prong end
85 of the '17-

backrest 14 tihs.

The opposite, dual pronged end 87 of the V-shaped link 70 is rotatably
attached at Ywo points 1o a rear-most porion of the tilt control housing 16, Eeach
prong of the cua! pronged end 87 of the Y -shaped ik 70 s attached af 2n opposite
side of & rear-most portion of the tilt control housing 16, such as using screws 80, or
other fasteners which provide & rotatable connection.

The pérallel arm arrangements 30, 32 which connect the seat 12 and the
backrest 14 1o the tilt control mousing 16 thus permnit rolation, e.g., titling, of the seat
12 a;ad the backrest 14 relative 1o both the Hlt mechanism 35 and w sach other. In tos
manner, the degree of Htling of the sest 12 can be varied from the degres of tilting of
the backrest 14, Preferably, when the peralis] arm arrengemenzs 30, 32 are in the Tull
upright position, as shown in Figure 11, the seat 12 andfor backrest 14 are both canted
stghtly forwards. As a person sits down, the seat 12 and backrest 14 move back and
downwards, according fo the weight of the person, to 2 positton af which the seat 12
and backrest 14 are generally level, or filved slightly back., As the user leans back,

placing more weight against the bacirest 14, the seat 12 and backrest 14 will further
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shaped lint 70 is pjvotably connected to the backrest, such as, for example, using a T-shaped
projection 72 embedded in the lower middle portion of the backrest 14 which cooperates with a
receiver 74 embedded or otherwise set within the end 85 of the.. - shaped link 70 The receiver 74 can
have a T-shaped opening in which to inotably receive the T-shaped projection 72. The receiver can be
secured in a the end of the -11- shaped link 7Q using, for exempt,. fasteners 76, and resilient members
78 can be assBbitedinHpknendss ABFRSREBE o RS ReHA AT RSN T dting of theTshaped

sternal= 72in the T-shaped.opgning in the receiver, 74. In this manner, backrest 1. nin Tot
sufficiently reldfe t6 HEEIRI 5 m?mg@gﬁ ee%ﬁ%ka?ﬁn%ﬁ&éﬂ%s?iﬁa?%@ﬁE%ﬁe opposite, dual
pronged end 87 of the -shaped. link 70 is. ched-at two _points to a rear-most portion of the
tilt control houélercw;%gnféz.1 gg@gﬁggﬁmﬁﬁ@”jﬁa p%%r/ltggé&@% e%%%l‘?’ of the Y-shaned link 70 is attached at
an opposite side of aggaEMOStROHRN 0f thadil-eanirahnos, 36, Blsh-asising, sesews 80, or other
fasteners which provide a rotatable connection. The parallel arm m-rangemants 30. 3" which connect
the seat 12 bagkieskit44a thetihsontrehhbiising:d Gitarapanoinnasihe saatikXisnd the backrest 14
rlativ- to both the tilt mechanism 35 and to each other. in this manner, the degree oftitling oftheseat 12
cache vaned Lcinithiehdegreecofiitinghaf iasshckrest 471 Brefagabhypsithemtiewpatalel arm
arrangements 30.32 are in the full upright position, as shown in Figure 11, the seat 12 andior backrest
14 are both caftbe stk PR g5 i85 e e 88 T ERSUIGIRSHHES RSB AEKFESR14 move back
and downwards, according to the weight of the person, to a position at which the seat 12 and backrest

14 are generalli leVEY SEPHEEHE FEREOAME REMSEEP SRS bESEHRERTRore weight against the

backrest 14, the seal 12 and backses 14 il futher, Ut 193yl WiedRgsiligp. garesponding to the
position illustrafét |F1J1till‘gure ;

angies, presented in Figures 13-15, in which tiling of the seat 12 and backrest 14

ogotirs in & desired manrer, as deseribed herein.

In the upright, at rest position, it appears that the chawr 10 may be level
Preferably however, the seat 12 is actually filted somewhar forward, for exampls, at
approximately 3 degrees of forward tilt. Thus, when viewing the charr 10 with no one
geatsd thereor, the seat 12 generally tilte shightty Torward. Alfhough this appears fo
be counter-intuitive, it has been determined that with the link design of the present
invention, 45 S00n 88 someone sits in the chatr, the chair 10 assumes & level or ghghtly
rearward tilt according to the weight of the person seated. As described previously, as
the user leans agaimst the backvest 14 1o further it the char 10, the parallel arm
errangements 30, 32 are degigned to slightly “open up™ 25 fhe chair 10 glis back. This
iz desired so as to prevent the seat 12 and backrest 14 from “closing together,” 1., &
“ciam shell” effect, In which the backrest 14 pusies on the back of the user, resulting
in &n uncomioriable sensation.

Since the grive lnks 52 and the follower inks 34 are operatively connectec

between {ne tilt control housing 16 and the seat 12 rather than to the backrest 14, as s
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The Y-shaped link 70 helps support the backrest 14 and also asSts the backrest 14 to recline in a
controlled manner with respect to the seat 12.  Referring to Figures 13-15, the parallel links 57, 5,
v-shaped link 70, seat 12 and backrest 14 are shown using kinematic diagams in connection with the
lilt control housing 16, The chair 10 is shown in a fully upright position in Figure 13, a fully reclined
position in Figure 14, and with both positicrns shown together in name 15. Development and testing of
the invention ré&suAeedsRiangt dse el isresiine afdpssoarm 8ricoriiezpa ARV B IREEEMents 30, 32
having the dimensions, an angles, presented in Figures 13-13, in which I,idltin%?‘(])%c the seat 12 and

baclaest 14 octtiFsih ke radh dre WelRraresss GadesiBRd Hereht thr (lidight B¥rd&tHosition, it appears

that the chair 10 may he level. Preferabl 6?%cl)wever e seat 12 is actually tilted somewhat forwar& for
example, at ap%‘&%%@?%%b@f@é%ﬁ AR SR %%33’(:%5??8% with no one

ARG FOI0E
us when wev@ﬁ?g

seated thereon,Jlc.sgal 4 enerall, s signtnlonerl. AMhayah Il apRgassda e

counter-intuitive; it has been determined that with the link desimi of the present inventior" as soon as

someone sus igihe.Ghaintbeshair IR-assumesadaxael-onslighibureanyard e ascosding to the weialat

of the person seated. As described previousiy, as the user leans ap-ninst the backrest 14 to further tilt
the cbr 10, the #patedietashatangeents:30, B-anendédigneddondtigingys 'bpen ygteschair 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 wdhichaizeshddmet it dnpusiias oifithelisacid shthdasé raésultrmgpiaaiuncomfortable

sensation. position for a ghort period of fime as the user returns 0 az upnght position, thus

preventing the feeling of being ejected from the chair 10. Thereby, the chatr filtis
“geat driven” rather than "backrest drivan.”

Addittonally, some degree of potentiial energy is stored in the filt spring 58 as
a result of the initial downward movement of the seat 12 caused by the weight of the
user when he or gne 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 w
g=t up out of the chair 10, Conseguently, the chair 10 is more comforiabie to both sit
in and to arise from. In conventional chatrs, in which pushing back against the
bacicrast activates the tilt spring, {(i.e. backrest drniven) the only "asmistance” when
ansing from the c;hair 1g in the form of the backrest pushing against e parson's baclc,
which is of no aid at all in standing to an upright position out of the char. Raths:, the
backrest pushing agamnst & user's back, etther while seated or when arising, 15 an
ncomiorizble and unwelcoms condition.

The paraliel arm arrangements 30, 32 conneching the seat 12 and packyest 14
to the tilt control housing 16 can be designed such that fhere isa 1.2 © 1 ratic
bhetwesn the Hit of the seat 12 and the tilt of the bacikrest 14, As the chair 10 is tiied,

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

L}
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Since the drive linrs 52 and the follower links 54 are operatively connected between the tilt control
housing 16 and the seat 12 rather than to the bates”™ 14. as is the conventional design, the recline of
the chair 10 according to the invention is more directly keyed to the weiat placed on the seat 12. That
is the tilt of the char 10 is controlled more by the weight of the user and less by the force applietd by
the MET against the backrest 14 of the chair 10. Thus, as a user moves to an mon int position from a
reclining positith afdetissckresbick tibe basb tiresiiidritiea i ibrofies sl S1tREMEER even though the
backrest 14 maintRin c full contact with user's back. In this way, there is a "dwell" in the recline of the
chair 10 such 3RO HE FEth AR tHKkASTEISH SRS 2RO FERBlie (it SRR ULSr retints to an

unriaht position, thus =venting the feeling of being.ejected. from the chair 10. Thereby, the chair tilt is
"seat driven” rath Ttﬁ%%r(?“bsgf:ﬁ ga the Sﬁ%ﬂl‘%é%%agw(%hs%ﬁrﬁseao%ag‘?& BFBotential enerin, is stored in

the tilt spring 56 % 3/aS el fheilialeRwaueEd ayamenh ekt seakdaaaused by th6 weight of

the user when r she sits down in chair 10. This potential energy is released (as the tilt spring
58 unwinds), apd geidally Aspistsdhe vser whenheprshehakaas an effort to get up out of the chair
10. Consequently, the chair 10 is more comfortable to both sit in and to arise from, ist conventional
chairs, inback againstibehaekieshast vatasriie: ihsring peo-haekiestdtivem-thmanly "assistance”
when arising from the chair is in the than of the, backrest pushin, against the persons bacL which is of
no aid at all in Starmsathtordmiupnight positoit eutf 1ha chalitRbtherdieedozcieest pushing against a
user's back, either while seated or when arising, is an uncomfortable and uriweiccrme condition.

The parallel arrareatigenfERes BOBRedbRHEEGAHE eI HHEP PR ERT &34 $6%e tilt control housing
16 can be desied such that there is a 12101 ratio bgt\iveen the tilt of the seat 12 and the tilt of the
backrest 14. ASHS RATTOISH B T8 arpORITOFthe sBE Y FRBVESHITNEETE B12tive to the front

portion of the S%gtm eithier increase or decrease the tension on the tilt spring 58,

As can be seen best in Figure 1€, ihe aforssaid rotatable tensioning knob 38 15
connectad to 2 fensionng Asvice comected 1o the Hlt spring 58, As shown in the
figures, the tensioning knob 38 is iocated beiow the 1}t commrol housmg 16 for
convenient manual mampulation thersof by the user,

The tensioning control device is connected to the end of a threaded rod 90¢
which extends from the tensioning knob 35 and te captured within the tilt control
housing 16, The end of the threaded rod 90 cooperaies with & nut 92, and washers 94,
which operativelv engege the tireaded rod 80 with the outer rigid outer surface 60 of
the tiit spring 58, A retaiming pin 96 can msurs the myt 82 is never completely
removed from the end of the threaded rod 90, in the embodiment showe, a cantilever

arm 9%, which can be formed mtegrally with the rigid outer surface 60 of the ilt
spring 58, extends outwardly from the surface 60. Rotation of the tensioning knob 3¢,
for exemple clockwise, canses the muf 92 10 bs drawn toward the kmob 38, and the nut
92 draws the cantilever arm 98 downwards along with it, thus rotating the 1ilt spring

58 and thereby increasing the tension in the spring 58, malong it harder to further
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12, and the seat 12 back tilts back therewith. Since the tilt of the seat 12 is a function of the user's
weight, the tilt is much smoother and more controlled. Also, because the weight of the user is what
causes the seat 12 to tilt, there is a gravity assist in the tilting of the chair 10, such that the user does
not have to exert a substantial force on the baderest 14 of the chair 10 in order to recline comfortably.
The aforesaid tension adjustment knob 38 is provided in order to increase Or decrease the initial
tension on the WHBTERIGS 616 BT ARt Bw R InasRE B Ene S iR sE L 1t 8arisshidke it harder or
easier (denenciing upon the weight of the user) for a user to tilt the seat 12 and backrest 14, the user

rotates tue tenSHoHiFGIRRbEABYS Eith tOHERE AL ‘TrBRE AR o IR IBR BRIRE HTEPPMg 58.  As can.
be seen best in Fizure 10, the af aid rotatable tensig i ‘imobr?ﬁS is connected to atensiothng
P %%ﬂ %6 WS%?&‘, rgﬂ%n ?G%le]ﬁ}lﬂl?i DG MO o R l‘itﬁgo%%

device connecledthe tit wn In. the figures, the tensioning is located below

the tit control hgusingderloreanenientispnualmaniuaiandiereptivilhewss: The tensioning

control device is connected to the ma of a threaded rod 90 which extends from the tensioning imob 38
and is captured{thr-thedill.conttaldrp thaandofendedse20.ce0peralesvhnutBinand washers 94,
which operatively engage the threaded rod 90 with the outer rigid outer surface 60 of the tilt spring 58.
A retaining pin @6eaminadéadhdmutidenevericompte el yitam oveéd am thedndiotthe threaded rod
90. in the embodiment shown, a cantilever arm 98, which can be formed integrally with the rigid outer
surface 60 of tHé tifrBpTinges E et s waghpardy/ofemsthSsindaeetBOrRetafion &the tensioning Jmob
3E, for example clockwise, causes the nut 92 to be drawn toward the lamb 3E, and the nut 92 draws
the cantilever afFRSEHIN R &BRGTESIEAD STOREERRTR T EPF . arid & eby increasing
the tension in the spring- 58, making it harder to further compress the tilt spring S5E, and Inns also
-making tilting olf%tﬁggsﬂe‘%f’ Wg?\%&ac a?(%%?ﬁc%raémdlgﬁ?cu t, Sag%“d%g\?v%#ﬁg?gﬁ%é} the tensioning knob
38 In the obposig, dUslion BEHEN'S.{Me PRG350 rElui e Inliakpasiign. or even beyond the
initial setting, thereby reduting the tension; thus TTIRIcing it easier to tilt the seat 12 and backrest 14.
Accordingly, by agdiusting the tensioning knob 38, the tilt spring 58 can be pretensioned to adjust the
dem-ee, andlor ease, or tilting of the seat 12 and backrest 14 portion when an leans back on the
backrest. Since the tilFspiinga8da-aisaeonpeciad iorsentA? tiasthe i erivenshiafird46 connections to the
&lv, the seat 12, and the backrest 14 because it is connected to the seat 12, will tilt either more or less
depending on thesviser Sweistizor theasdiat A thisapaimotaivtioisdnaeg seat 12 o the

torsion spring, which enables utiiization of a lower rate of lt spring 58, aisc enhances
fhe funchoning of the tensioning adjusmment knob 38 Specifically, because the il
spring 58 can have lower spring rate, fne adiustment of the tepsioning knob 38 s
much easier, 28 compared 10 conventonal Gt adjustment mechamsme wherem 2
heavier rate it spring is required, for the simple reason thai it 18 easier 1o increase the
tenston on 2 Lighter rate spoing than on 2 heavier rate spring,

Generally, the reason that a heavier rate Wit soring 1s Typically required 1s that
conveniione! tiliing cheirs attach the it spring to the backrest, not ine seat, which
results in & longer moment arm, dus to the larger distance between the connection 10
the backrest and the connection to the 1 spring {which is conventionally positioned
a5t under the seat of the chair). The significantty longer moment arm in conventional

chairs necessitates a higher rate of Hit spring, because te force exeried on the spring
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Further in rezard to the tensioning adjusnnent, the smaller moment arm resulting from utilizing a
parallel armbly connet the seat 12 to the torsion spring, which enables utilization of a lower rate of tilt
swing 5E, also enhances the functioning of the tensioning adjustment knob 3E. Specifically, because
the tilt spring 58 can have lower spring rate, the acijustnent of the tensioning knob 38 is much easier,
as compared to conventional tilt adjustment mechanisms wherein a heavierrate tilt spring is required,
for the simple ¥E4SBH fea{itizieaisrepistiAcia®e fidensemona mitde igneBpfify than on a heavier
rate spring. _Generally, the reason that a heavier raze tilt sonng is tying.ally recwired is that
conventional tTRAGChERS atfRErHTE 8D HRY TOR SBuTRe drorie fsfenffidilresults in a longer
moment arm, due to the larger distance between the connection ta th. backrest and the connection to
the tilt spring (Wc%r%ngéansveﬁ?%’ngaq%l/ﬂw3‘51?&%%59%”5%%%?%%“ CRPSFIRS EhRIFICFRe simaiticantly

longer momen&g%p%%%%%&%i@@%%g;%ﬁgq% 5%&; Qi lt spring, because the force
0

exertad on the spring is a function of the load applied at the en the'moment'arm and the imgtia of
the moment atptRORSERAN Sl theaning adiustmmiliansueh ahigher ratRtillspring requires

correspondingly reater force to rotate the tensioning knob to preload thesoring. One way to reduce.
e-or= requireditagotakitizectensiopingiioh wontdibedoxasa@dprganherniie e taarme extending from
the tilt spring. However, a longer cantilever MTh can require a larger tilt control housina Therefore, as
can be understseespaipn Higahtadvayaeiges derivessiivit smctivatinghi: titrsgringtisyseat

of the chair ingtead of the backrest, thereby enabling 2 much shorter moment arm and

thus a lower rate it spring.

As a convenience for the user, the #Hlt housing may have markings 40, or other

indicators, that cooperate with e marker  on the tensioning knob 38 w indicate

different setfings corregponding to different weighte of users. The ussr can use the

weight setting approximating his or her weight to guickiy and easily rotate the filt

tensioning imov 38 o the appropriate ssiing. Altetnatively, the user can sst the

tension 1o a lighter weight, to have the seat 12 recline more quickdy; or to & higher

weight, to have the seat 12 rechine more siowly, according to the user’s prefersnce.

For example, a person weighing 175 pounds can sef the knob 38 o the 175 pound

setfing, or can set it to & hagher or lowser weaight to make the titting harder or easier,

regpectively. Moreover, the full dlt of the seat 12 cen be lmited according to the

pogition of the tilt lever 41,

1180 operatively connected o the drive shaft 46 18 a tilt lever 41, When pulted
outwardly, the tilf lever 41 can Bmit, or set, the degree of tilt to which the chair 10
seat 12 and back witl recling. The il lever 41 15 pulled owrwardiy 1o release the

Iimiting device.



of the chair instead of the bacicest, thereby enabling amuck shorter moment arm and thus a lower rate
tilt spring.  As a convenience for the user, the tilt housing may have milkinga40, or other indicators,
that cooperate with a makeron the tensioning knob 38 to indicate different setlinascorresponding to
di:I-rent ridts of users. The 12.557 can use the weight setting artroximPting 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 Iighteme&gme%glmga@3@9&3%{@@0@@1@%%&%;%%@%% we.ght, to have
the seat 12 recline more slowly, according to the user's preference. For'example, a -person weiErbing
175 pounds cangetithe khohl38tadheddhcndurd Beting: OmeanRRkY:ix adiiesrwer weinht to
make the tilling harder Or easier, respectively. Moreover, the full tilt of the seat 12 can be ih.nited
according to theSogitbitEHes tit kengroltousingISomap evativelyscoiinelethikiaedaveshaft 46 is a tilt
lever 41 When nilled outwardly, the tilt lever 41 can limit, or se., theof tilt to which the chairl0 12 and
back will recline™ &t 56 fropting searaeb bt ioreinp teriel saibe limaiting cdevisesr 100 d@sibest viewed in

Figure 10, the tLiver, 415 Ripiided ondonexemaledefiside oLie il control housing 16, as

illusfrated, and incluzlas rod end 42 which captured within the nit control ﬁéﬂsmgpféﬁé d cooperates
with a tilt Iocinn%@é&e@% Eh‘grig_{nq The tilt Inciting assembly. 104 cooperates with a magoetic mmnb--t
100 (and a detent/stop 108) which Taciitates movement 8?6%‘5 WEfVer %1 3rBmcE F88<e position

permmtied, 1o a locked position (whers the it lever 41 pushed mnwardly inic the
houvsing 16 at which tilting is blocked. Pushing the tilt lsver 41 mwardly activares
the €t locking assembly 104, which comprises z Hilt lmiter member 105 that biocks
rotation of the hexagonal shaped follower shaft 48 when astivared by the tiit lever 41,
The tilt Hmiter member 105 is held in position. within fhe tilt conmol housing 16,
operatively adiacent the magnetic member 100 and detent 108, by mper 106 and outer
107 bushings. The detent 108 cooparates with the aforesaid magnetic member 100 ag
descrived beiow. The magnetic member 100 is positionsd at or near a distal portion
of the rod end 42 of the tilt lever 41, The derent 108 has spaced apart, opposng sids
walls 109, 110 and the magnetic member 100 has & portion 112 therect which is
operatively pi}éitiancd between the opposing side walis 109, 110, The side walis 100,
110 are made from 2 matenial which is magnetically atractive, such that the magnero
member 100 witl be drawn into contast to sither of the side walls 105, 110 ifthe
magnetic member 100 comes into close proximity thersta, When the Gt lever 41 is
pushed mwardly to lock the hexagonal foliewer shaf 48, the magnetic membear 100 is
into ¢lose proximity to an inner most side wall 110 of the detent 108, which arracts
the magnetic member 100 drawing it Into comtact with the side wall 100, At fois
postiion, the filt lever 41 1s moved fully to the locked position. The atirachon of the

magnenc member 100 o the detent 108 not onlv draws the §¥ lever 41 Tully inward to

7
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(where the tilt lever 41 is pulled outwardly from the tilt housing 16), at which tilting is ermined, to a
locked -position (where the tilt lever 41 pushed inwardly into the flit housing 16) at which taint is
blocked. Pushing the tilt lever 41 inwardly activates the tilt locking assemblywhith comprises a tilt
limiter member 105 that blocks rotation of the hexagonal shaped follower shaft 48 when activated by
the tilt lever 41. The tilt limiter member 105 is held in position within the tilt contol housing 16,

operatively adtB&ER i &S TRl P OB AFaZR R IO B I PHiNTEPa06-ah Fotiter 107 bushings, The
decent 108 cooperatese aforesaid magnetic member 100 as descri elow..The maetic member
100 is positioﬁ%%%%??m% POW%P%“S%%S‘ en %‘ (Snlflﬁ%a%ﬁl%e&?/elrnisl.dﬁﬁ% deteat 108 has
spaced apart, gpposing sin walls 109, 11 he inapwtic inymh- has.apgrtion 117 thereof
which is operaﬁ?g‘%@%c%l %ﬁggtg%]%v[\l/%%sr?r t%%“&%i%%e%vé\%%% Lf(!)}g',gc}'llofToe side walls 109, 110
are made, fro%&&%g@nw@ggvmgg@m§@g@p% suehhatthedmasetr. member
|OOwlilbedrawninto contact to ,tither of the side walls 109, 110 if tine roamed:, member 100 comes
into close proximietheretomyy hendhetitieyendlrispusted inatdlyite toak thediexagonal follower
shaft 48, the magnetic member 100 is into close proximity to an inner most side wall 110 cif the cietent
108, whinh arnattsthesnemetidovemnident 0GgheiyimgibrtdOSonactmth wia tideiwwall 109. At this
position, the tilt lever 41 is moved fully to the locked position. The attaction of the-magnetic member
100 to the deteral108.AbromsrngstEe Hit ievera DImBPTRY A toTEEl e RAFFRASd movement, but

also creates an audible indication. i.e., a "click,: when the mner etiagrgggbe,r,}oo mﬁges contact with
the side wall 10051%9is 4G9 e FBET STHRBN R GHRFE B Hat th&HItIR TS ¥ims been moved fully

to the locked positiogmcsqgé/gr I ,,%{%yin Ié]ne t&%c:'%\riﬁ 41 euﬁwgégééfi?ﬁ%&@aﬁ@a agnetic member
Side wall 116 o

100 coming int%ls 0se promm“f?ﬁ%t% opposite W. the detent 10E, which likewise draws

magnetic member 100 intg gantactwith tit: aid.wall 140, dhusegrsitng that the tilt lever 41 has moved

fully outward to the release position. As above, contact bétween the maetic member 100 and the side

wall 110 also createsihgaudible shekwibifn ipgicatesthalsthetitiexessd lihasingeed been fully
moved to the released position at which tilting is permitted.  In order to m-ovide for added comfort to

the use:, the bagda-est Ipeeiernhly inehide skattnian Sippertiméhbei erRefeangie Figifres 16-19,
an embodiment of a lumbar support 200 for a chair 10 according to the invention is illustrated,
comprising a Limthaniopp@adP02 fobsontaingiteih ey BltReTsdE iRt IORABFar frame 204
secured by magnetic members, e.g., rnanets, to the lumpar pad. The front ned 202 and rear frame 204
are detachable ¢ AT FEROEFRE SRR 2PEG0HE B PRIHIBK SR fF AR ORI DT U8site slats of the

backfrest 14 fabric. 28 by the magnets. Preferablyéhgixnggagqgts{)Z%a—ZQG re-included on the face of

the rear lumbar &S W MER TS THATCREU (6 SR magnats 20822308F on the ‘F%:# side of front

umbar pad 202.hich mates witihe.face alihe Minbz ame, 204 ImaBagk he mesh fabric of the

backrest 14 is "¢allised ‘oetween the front pad 202 and rear frame 204 of the Tumbar support 200.

Since there is ng.permanent.canpgction hebuesn:ihe lumbarisupnari2R0 and the backrest 14, the
lumbar support 200 is vertically (and horizontally) adjustable along substantially the entire surface of
the backrest 14pGensequentivithetumiassapfaro200-sneasidBon the face of the rear

tumbar frame 204 which are masched to six magnets 2082-2087 on the rear side of the

front fumbar pad 202 whick mates with the face of the lumber frame 204, In fms

manner, fhe mesh fabric of the backrest 14 is "capured” between the front pad 202

and rzar Tame 204 of the Twmbar support 200, Since thers is no permanent

conmeciion berween the humbar support 200 and the backrest 14, the lumbar support

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

the backrest 14. Conseguently, the lumbar support 200 is essentially mimitely
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adjustable according to the desires of the us=, from lumbar to pelvic support. If desired, the user may
readily move or adjust the lumbar support 200 by moving the front pad 202 and the rear frame 204 will
follow because of the mapietic attachment therebetween.  As shoWn in more detail in Figure 18, the
flout lumbar pad 202 can be manufactured of injection molded plastic, and is slightly curved to
generally match a users lumpar re%;on. A facing surface, i.e., the front face of the lumbth pad 202

which contact4ETHEE AROTHRREtA Y JFrsR 0 1% MGy COn TSP ESbIR RS HPStch as a thermoplastic
elastomer (TPE), egl or rabbet, that js more pleasing to a user Testi Is or her hack against the
backrest 14 anﬁét%ﬁ%?%%ﬁé&oﬁ%% e %Tnlg%%ﬁasggpgﬁ%gf%ﬁ? %vgnogg%? and back side
thereof can be pjection molded, (1.2 picfeired abadliaenl-be dack sieas.adigher dwonseter

than the 'Icing surface, but is still able to flex. in this manner, as the user sits in the chair 10 and rests

his or her back:geainstdhe lumbar support 200, it flexes along-with the mesh fabric 28 in order to more
comfortably support the uses, The back side of the front pad 202 which contacts the bacintst 14 can
have integrally moldegspiaghehhadeing:mottibisre 15Abdeserisathabarefa mesh material 28 is
preferably utilized for the seat 12 and backrest 14 material. However, it should he understood that the
backrest 14 matenizfheorid chatfermpduiden piagitypeiot sipBYaD Aatedrsl amaRindaicterial would
permit the cooperating magnetic members of the front pad 202 204 of the hunbar support 200 to be

11 o

maintained in ¥EbFEIRANTGRERtGHEHTE SHRthd-nibeiaE S iR ESHIIR 00 is an ably the seat
12 and backrest 14 are comt%rised

R PSR - e%&vin an elastic mesh fabric 28
attached theretS RSP (S EG T & 25 T8 TR AnHE 98 5?8}%8% i %%%l'sseusc 2 plurality of
different types ?&e@x?o%g&g 'wlastomer (TPE), gel or rubber, that is more pleasing to a user resting
s or her back against the backrest 14 and the humbar support 200, Both the facing
sirface of the front pad 202 and 2 back side thereof can be injection molded. Inea
preferred embodimen:, the back side has & higher durometer than the facing surface,
burt is sili eble 1o fisx. In this mammer, as the user sits in the chatr 10 and rests his or
her back against the 'nmiha: support 200, it fiexes along with the mesh fabric 28 in
order to more comfortably sapport the user. The back side of the front pad 202 which
contacts fhe nacirsst 14 can have miegrally molded magnet holding pormions.
As described sbovse, a mesh marerial 28 13 preferably ulitized for the seat 12
and backrest 14 material. Howsver, it should be understood that the backrsst 14
material could be formed frow any type of appropriate, relatively thin material which
would permit the cooperanng magnetic members of the front pad 202 and rear rame
204 of the hymbar support 260 to be maintained in a cooperaiing relationship on sach
side of the material as the lumbar support 200 is acjasted.
Preferably the seat 12 and backrest 14 are comprised of a frame having an
elastic mesh Tabric 28 attached thereto. Referring to Figurs 20, the mesh fabric 28

preferably comprises a piuraiity of different types of materisls, such as mulfifilament
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19 yam and monofilament -fibers that provide an open weave pattern for the seat 12 and backrest 14,
This can provide a more comfortable sealing arrangement for the user, such that air is free to circulate
aboutthechnir 10 andtheusersbody. Ranh of the seat 12 and backrest 14 comprise a molded frame,
preferably formed by injection molding Or other conventional plastic molding techniques, as described
hereinafter in more detail, with which the mesh fabric has been incorporated. As shown, the mesh

fabric 28 includB&tMbpareRiesra FRfe HB PrRUNMRAL THEMFFArA Reterh BT dhe ffth b fliament
elastomeric material dispgsed perpendicularly to the convectional len weave pattern. A So weave is
defined as onéﬁ?ﬁ?ﬁ 5&2%@%?%&%8‘%%%?@6%3%%&%% %F?‘&FP&?F&&%E) “0&ifs with one twisted
around the oth nicks of filling ffectivel king & ickin plage. in the figure, the
multifilament ygr{]n%eég%%g%aﬁ%rienté%% %ﬁ%t%}%ﬁgno | anﬁ”en?%h%%?i’a%“&%%ﬁnrises a pair of

rnonofilament sigands,gepeialiy. woyga-ina reenekhoveiuna patiermwhich-tyist between the mul

fila ent strands. The fabric 28 thus made is significantly "stet hable" to a sufficiently taut condition so
as to provide a figdisHppemdosdiehiody afsie moidumy estnthsprefefredipsnhodiment of the
construction of the seat 12 and backrest 34 arefflusiratedinFinures 8 and 21-26, As _
showninFigureBytheseai, beigevierallicorsipirses 2 imsenfkamerdt oveshwivickhattaeshed an outer
frame 308 using fasteners 314 to secure the two together. As shown in Figure 21, the outer frame 308
is comprised of Epre Ve IR EROPF R HEASPREtMC Tt TG I6R 3T IBIWHRMEREtnesh fabric 28 has
been attached. As shown in Figures 8 and 22, the backrest 14 is similarly formed of an outer frame
309 secured vidIRIERD%Y 4 S ARG # TR SR P TRTEITH S BURS FER"309 is likewise formed
of an overmolciingvéSDQB en?e%psulgggga%egnm KqéggnW§01 to vglﬂ'uéllgg ng mec}%h fabric 28 has been

o0 0 We veave 15 Q £ WHETe 803208t . .
attached. THe S8t 12 construction and manner of assem y willbe descrbed ih detail hereinafter,

and itis to be tindersioad that the backies! 14 constictian.and:manner.f assemily is essentially

identical to the seat 12 construction. As such, the backrest 14 construction is not otherwise described

in detail hereinafigk: verwihininpesframe 310 igithamath stectirakcompanent ;apd includes areas for
securing the seat 12 to the tilt control housing 16. The outer frame 308 is preferably made integral with

the mesh fabric fasrd asetheidizbove yand it & manniy et beimbrefutlyteseribed below. As the
outer ume 308 is placed over the inn.
materia] 255 comprises a pair of monofilamen: strands generally wovenm &
horizontal "over/under” pattern which twist between the muitifilament strends. The
fabric 28 thus made 15 significently "srerchable” to 2 sufficientty tant conditon so as
to provide a firm suppert Tor the body of the user.
A presently vreferred embodiment of the consoucton of the seal 12 and
backrest 14 gre iliusrated in Figurss 8 and 21-28. As shown in Figurs &, the seat 12
generally comprises an inner frams 310 over which 1s attechied an ower frame 308
using fasteners 314 o seours the two together, As shown in Figare 21, the outer
frame 308 is comprised of an ovenmolding 305 encepsulaling a sim portiot 300 w
which the mesh fabric 28 has been atiached. As snown in Figurss § and 22, the
backrest 14 15 similarly formed of ap cuter frame 309 sscured via fasianers 314 over

an inner frame 311, whersin the ouer Frame 300 15 hkewise formed of an



310, in a manner similar to that of an embroidery hoop, the mesh fabric 28 is engaged 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 to a desired ciem-et necessary to provide support for
a user sitting in the chair 1C. The inner frame 310 is then secured in position to the outer frame 308 by
a plurality of faStEFRYSiRg34) sacrreelsiRrcarBERaTSbr theo Bty mrsk &5 pRD%ass through pilot
holes intermittentl Brﬁn_?%lﬁed about the inner frame 310 and threadingly engage screw holes in the outer
frame 308, as show eé'igure. 26. This locks the inner frame 310 and outer. lltalle 308 together,
maintaining the meshl.8 b i \ %’ﬁ]gi ' i%g 0od by.thase skilled in the art that
fastening means may %%@e%%ﬁ%eﬁ I eﬁ&%#ﬁ ?h&l{#s?, #r%lgnes_%s{’t%gg%t gr or example,
eiectro-bonding,aadischamisalbonding-technigies. wall ko own.iRthe art A daheHsed. In a
preferred embodiment, both the inner 310 and outer 308 frames have planar mating surfaces for
facilitating the cernediionebihainonitees he sReforangtadiigures ak2 Gdbestages of construction
of the outer names 308, 309 of the seat 12 and backrest 14, respectively, are illustrated, according to
a presently prefengtembodivhefieoftisa inveriion deigidartieulsiizregarding the seat, the
stretchablemesh fabric 28 is initially made integal with a rim portion 300, at stage the mesh fabric 28 is
a generally relaxed, oF ¥riBeeefErag 36 Aditomao SERERRTe PRGN BoDides|aRetiMesh abric 28 is
held in a jig and is placed in an injection molding machine_in which_the rim portion 300 is injected

about the peripfERIBF thesfshitabrids SR SREER sHApEBFHERR AT PISIE™ I portion 300 is

preferably made of a o%;)l)ée%tg r elastomer or polypropylene material and is injection molded to the
perimeter of the Tesh Tabric %‘Tﬁéﬂsf%é%gﬁﬁlafsg et%e%?r%agg}rﬁb%ﬁ Gb55'E8 é’l{;%% %ﬁfﬁ”that the

temperature required to meltithe material, anduus:employad.in the dniegtion malding tectique, is not

otherwise destructive to the mesh fabric 2E. Preferably, this temperature does not exceed about 200C,

This fo= a permenent bend batwaenihaarisr ROHIBR300 Malerial apdithe.stretchablgsmesh fabric 2E.
An outer perimetermesh fabric 28, which may extend externally of the rim portion 300, can either be

trimmed off or |éft intagieduding thefitalimantitant Gtlre at the dite Eirame0308ositidisishown in the
figures, the outer frame 308 is substantially riMd, and is finally constructed by overrnolding a riMd
material Gl excaptoraEnizssnd georiétipeominaousiyhatiest therpetinepalef the mesh fabric 28
and enclosing the rim portion 300, to create a composite oute, frame assembly 308 that is not

susceptible to eSPEHERH TFdEFHRE G ERTHNG T ST CORsHRISHE PR #51¢ #iebvermokiing

material comprises glass flied or nan- on or neoprene or p lene, which is injection

) alass nyl r polypro
molded Over th VR BORTBTPS0 AF S T pErATIE RCh A GTE it BREREd ABOTE230CS Fris
temperature is SgIegg010 340,30 ARL AHADIEIRG: postion o toe ones cms 305

by & plurality of fasteners, such a5 mechamical screws or the like, which, for exampie,
pass through pilot holes misrmittently moldsd about the inner frame 310 and
threadingly engage sorew holes in the mumer frame 308, as shown best in Figure 26,
This locks the inner fame 310 end ower frame 308 together, maintaining the mesh
fabric 28 in a teut condibon. I will be understood by taose skilled in the art that other
fastemny means may be vsed to lock the nner 310 and outer 308 Hames ogethe:.

For exampie, electro-bonding and/or chemical bonding techniques, well known in the
art, mav be used. In & preferrad erpbodiment, both the mmner 310 and outer 308 frames

have planar meting surfaces for facilifaing the connection of the two pisces.
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the rim portion 300 during the overmolciing process. Since the overmolding does not touch the mesh
fabric 28 beyond the rim portion 300, there is no danger of damage to the mesh fabric 2E.  The
outer frame 309 of the baciaest 14 is manufactured in exactly the same Tnnnner as that for the outer
frame 308 of the seat 12 as just described. Thus, both the seat iland bathest 14 comprise a structural
inner frame 310, 311 having a cross section of continuous perimeter, The outer frames 30E, 309 of

both the seat 12 and RFEHAB K SIS et s HRBENOERSSSBENS Y OPs At daepetifeter, The shape
of the inner 31Q,. 311 and outer 30E, 309 frames are preferably complim ntar , and can be configured
in the injectiongr%%fg;il% %3%??%8’%@%&&5&?’8%?@?@%%%&@6 frame may curve
downwardly to ' )%%ed comfort to th iahs while sittingchair. i ltion, a resilient insert,
CC pad 317, is%%géﬂg re er&ﬁ%?%%%%ﬁﬁ%%%%n%d%%@%ﬁ S#fﬁ%g@l#‘%%geg;%étq\%en the mesh
fabric and the inR-fEame nElis:pAd BrherLelicues AR%PressHIe AR RuRei@ Ienaldhe edge of the

seat, which Ed-eatly improves the comfort of the seat. Similarly , the backrest 14 may be contoured

so as to providedgethamssppent for the loweelhrckepktiedsesrasivellasdartherianeportion of the
bank near the users shoulders. in whatever shape the seat 12 Fnd backrest 14 are conimured, the
mesh fabric 28 is: stretohied fihrdarekredicabdittihiprdd to asseniblypted fmal stretched condition
wherein the fabric 28 is captured between the inner 310, 311 and outer 30E, 309 frames, and in which
condition the faB#fSH BosifcRaMERtIn B UG HER SRFITI 06 i forealsy 59BbB¢ the weight of the user.
The desian described above results in the exterior surface of the outer ilarnes 308, 309 defthing an
exterior surfacePSFRAEFAIMHE BrTh PR P A AUk ASRP G Reid &cldahEr RSAS esthetic exterior

rf f th an in- fr is 2 . . . .
suriace of the S?(?Dt 1% pldetgraa%lly I%gztze a?g c%p@?yester glastomer or polypropviens material and is

iniection molded to the permmeter of the maesh fabric 28, The material for the rim
portion 300 i1s selected such that the temperature required to melt the material, and
thus emploved in the mjection moiding technigue, is not otherwise destruciivs fo the
mesh fabric 28, Praferably, tins temperaturs doss not excesd about 200°C, This
forms & permanent bond between the rim porSon 300 matenial and the swreichabie
mesh fabric 28, An outer perimeter of the mesh fabric 28, which may extend
externally of the rim porfion 300, can sither be trimmed off or left intact during the
final manufacture of the outer frame 308,

A5 shown in the figares, e outer frame 308 is substantially rigid, end is
finally constructed by overmalding & nigid material of exceprional mass and geometry
confinuousty about the perimeter of the nnesh fabric 28 and enciosing ine nim portion
300, to create = composite outer frame assembly 308 that is not susceptible to
expansion ¢r deformation during the fame construction. Preferably, the overmolding
material comprises giass filled or non-glass nylon or neoprene or polypropyiens,
which is injection molded over the vim portion 300 at & temperature which doss not

exceed about 220°C, This temperaturs is selected to avoid any eppreciable meltng of

2
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achieved. in some chair designs which utilize a mesh fabric for the backrest and seat supporm, the
mesh portion is attached to a carrier portion which is then inserted into a channel formed in an exterior
surface of the seat and backrest frame members, such that the two seams of the channels which
receive the carrier inserts are clearly visible. This can create a less aesthetically appealing chair
exterior in the uresentmanner of attachment, qnly a singf{%%eam between__the outer 308, 309 and

inner 310, 311 deTEon 3P0 fiing 1 4YE BithEr SRR IRELAPEH?8m behind. As can
be seen in the, drawing figures, the top, front and side Vi ofthechair 10 da not reveal any visible
seam between 1 ev%hggélrc%#afr%bgs" %éﬁ%@%ﬁ%ﬁg %%%e% %ﬁ%gr §f&03éffgséi\c}fng a ﬁe%l)ner, smoother

appearance. Qulyfram.the bettom and back view can the single seam beta= the inner and outer
frames be seen.  As is conventional in such chairs 10, a heig.ht adjustment mechanism for the
vertical column is prefiesably:prawicsg. ;Referingsn FiguresOraagt0njuskiearnvaiaiof the tilt spring 5
there can be seen a tubular receptacle 320 in the tilt control housing 16. in this tubular receptacle 320
is received anupper-gethet Aatibn efdsheavertichly thd justalliesxcolinms@baihiGng enérally connects the
bast 18 to the tilt control housing 16. Adjacent the tubular receptacle 320 is provided a height
adjustment actgeitd? 3P baMEs dérEmnesA AT TR UBRE e 6f tha VErIEaE e6FIBH 20 to activate the
vertical adjustment of the adjustable coin 20. The vertical colirrim 20 rRn be an adjustable column,
such as a conVETRRS RIS FEBEs ABTBstorAS T TRRe AR PRI dER B pivRably pinned at
abase portion thereof via.a, pair of retainers 324, 325. A distal portion of the. actuator 322 overlay
somewhat the U %ﬁ%??%%:@p%ﬁféﬁf@%naf 88%%‘@*?5%%%%&%‘%’%%%&%’?“&“& O%Kfﬁ%n\%?t?cil column 20 to

effect vertical agiygiipentiumenls the vertieRl:adiustmantsaniiolia dd-has adadand 45 which is

captured in the tilt control housing 16 and is operatively associated with the actuator 322 to cause
pivoting thereof{q Gaiise-te werlicakrdiHstmenidcidatonad iadivatapatthe minned end such that
the distal portion of the actuator 22 activates the vertically adjustable colt= 20 to permit the seat 12
height to be raisegoictoweredn resiienmembe r3Rowan Ma=bequavidechinterraégdiate the rigid outer
surface 60 of the tilt spring 58 and the vertical adjustment actuator 322, wherein the resilient member
326 can bias thehBeisitistzdtfsitment aditinmo e 32 owadsiaoposition. at Hiclveértkkal adjustment of the
vertical adjustable column 20 deactivated, such that the height of the vertical column 20 cannot be
adjusted. The GPPESReRRY STTES elicel BafRFeHRBNE BF6FT Sor IR EhERTRRO HIFGEREY for easy
mannal manipulation thereof to move,.tbgﬂheightﬂaﬁ(%%mtm nt actuator 3 ntodaﬂsg%gndngosition wherein
vertical adjustmEitof tHE DEriRaIT AutEaBie ESh ?10?08% BIABISE Breferably: AN tipward movement
of the handle per.

mits the.vertic | , .20 to be raised Or lowered, and releasing the
QML iy zém%@%%aégré%%}%@ &alum

handle results inlﬁi’e esilient mem automatically biasing the height adjustment actuator 322
back to a on where vegligaladiustmentefihe solumm20-s deastyaed . ithergdsdescribed herein is
amulti-funchanal andpositionable office OT task chair 10 which can accommodate users of varying
shapes and sizes: il vasteiy-pl iy Sser, as well as for the upper portion of the back near the

users shoulders. In wharever shape the seat 12 and backrest 14 are confgursd, the
mesh fabric 2% iz sweiched from 2 relexsd condition prior to assembly, to a fmal
siretched condition wherem the fabric 28 is captured between fhe inner 310, 317 and
puter 308, 306 frames, end in which condition the fabric 28 1 suflicientty tant to
adeguately and comiortably support the weight of the user.

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

that a cleaner, more aesthetic exterior surface of the seat and beckrest frames is
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Although specific embodiments of inv don are shown in the drawinns and described in detail herein, it
will be appreciatedthose skilled in the art that various modifications and alternatives could be
developed in halt of the overall teachinzs of the disclosure. Accordingly, the particular embodiments
disclosed krreir, are meant to be illustrative only, and not limiting to fry- scope of the invention, which is
to be gi v en the full breadth of the appended claims and any ¢ and all equwalents thereof. Claims: A

chair comprisintfHEs et s uRn TSR S 4 ff%eat and said

base; supports, the mesh portion 1s attached to & carrier portion which is then inseried into 2
chennel formed 1 an exterior surface of the seat and backrest framne members, such
that the two seams of the channels which receive the carrier inserts are clearhy visible.
This can cresis & less aesthetically appsaiing chair exierior. In the present manner of
sttachment, oniy a single seam between the outer 308, 309 and inner 310, 311 frames
is created, which 15 also only visibie from either below the chair or from behind, As
can be seen In the drawing fgures, the top, front and sids wiews of the chair 10 do not
Teveal any visibie seam between the outer frames 308, 309 and the mmer frames 310,
311, giving & cleaner, stmoofher appearance. Only from the bottom and back view cau
the single seam berween the inner end outer frames be ssen.

Asg is conventional 1n such chairs 10, 2 height adjustment mechamism for the
vertical cotumn is preferebly provided. Referring two Figures & and 10, just rearward
of the tilt spring 58 there can be seen a fubular receptacie 320 m the tilt control
housing 16. In this twbuler recepracle 320 is received an upper end portion of the
vertically adjustable cobumn 20 which generallv comnects the base 18 to the filt
contro] 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 2¢, The vertical
colummn 20 can be an adjustable column, such a5 2 conveniional gas operated
piston/cyiinder. The actuator 322 can be pivotably pumed at & base pornon thereo!
vie a pair of retaners 324, 325, A distal poriion of the actwator 322 overley somewhat
the tubular receptacie 320 and cooperates with the upper end of the vertical column 2¢
to effect vertical adiustment thersol. The vertical adjustment control rod 44 has a roc

end 45 which 1s captored in the tilt control housing 16 and 1s operatively associated
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a backrest connected to at least one of said seat, said base and said tilt mechanism, said backrest
having a front side and a rear side; a lumbar support comprising a front pad and a rear frame,
said front pad positionable on said front side of said backrest and said rear frame positionable on said
rear side of said backrest; 10 and  said lumbar support movable relative to said backrest as said

front pad and sa tg rear frame are malntamed m“QE{p gltlon relg{we tQ each other on opposite sides of
said backrest By At BhE FAGHE F3¥iied on a back of said

front pad and al, leas tlc mber rovi ﬁ‘ fran fsatd Jea e 15 2,The chair of
%ld'}bacﬁrev%paeb et e exi it %EI b

claim 1, wherein sali materia comprlses a le mesh material. umbar support for a

chair backrest somprisingsa JEARLPOLARG.81 LSAIRI6 ko perdRidiiLaBLRad:aRd fo8E frame positionablc
on opposite sides of said backrest, magnetic members provided on a back of said front pad and a front

of said rear frapaes2Qsaitisont padirnRdreabiame MmaiRtalabiRitpasiiprselativaiteseach other on
said opposite sides of said backrest via attractive forces between said magnetic members;
outer surfacs 60 of the tilt spring 58 and the vertical admstment acmator 322, whersin
* the resilient member 326 can bias the height adjustment actuator 322 towards a
position af which verfical adustment of the vertical adjustable column 20 deactivated,
such that the height of the vertical colurnn 20 cannot be adjusted. The oppostte end of
the verteal edmsument conirol Tod 1s e handie configured for sasy marual
menipuiation thereof to move the height adjusrment acmator 322 o a second position
wherein vertical adiustunent of the verfically aGiusrable column 20 1s enablsd.
Prefersbly, an upward movement of the handie permirs the vertically adjustable
cohumn 20 1o be raised or lowered, and releasing the handie results in the resilient
member 326 awomancallv biasing the height adinstmen actmator 322 back o a
position where vertical adjustment of the column 20 is deactivated.

There is described hereir Is & mutti-funcrional and posifionable office or task
chair 10 which can accommmodaie users of varying shepes and sizes in a variety of
wWaye,

Although specific embodiments of the invention are shown m the drawings
and described in detail heretn, it will be appreciated by those skilied in the art that
various modifications and alternatives could be developed in Bght of the overall
teachings of the diselosurs. Accordingly. the parficular embodiments Gisclosed herein
are meant 1o be illustrative only, and not limiting to the scope of the invention, which
is to be given the full breadin of the appended claims and any and all equvaients
thereot.
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said lumbar support movable relative to said backrest as said magnetic members maintain said front
pad and rear frame in position relative to each other such that said lumbar support is positionable at a
desired location on said backrest; and said backrest formed from a material which enables said
magnetic members to maintain 5 said front pad and rear frame in position relative to each other on
opposite sides of said material during movement of said lumbar support, 4, The lumbar support of claim
3, wherein said backrest material comprises a flexible mesh material.

Claims:

18 A chair comprising:
a base;
a seat supported by said base;
5 a tiit mechanism intermediate said seat and said base;

= backrest connected to at least one of said seat, said base and said ¢l mechanism, said

backrest having a front side and a rear side;

a humbar 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;
1 and

said lumbar support movable relative to sald backrest as said front pad and said rear
frame are maintained in & position relative 1o each other on opposite sides of said backrest by
attragtive forces between at east one magnetic member provided on & back of said front pad and

at least one magnetic member provided on & from of said rear frame.
16 2. The chair of claim 1, wherein said backrest material comprises a flexible mesh material,
3. A lumbar support for o chair backrest comprising:
a fromt pad and a rear frame;

said front pad and rear frame positionable on opposite sides of said backrest, magnetic

members provided on a back of said front pad and a front of said rear frame,

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

opposite sides of said backrest via atiractive forces between said magnetic members;
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said lumbar support movabie relative to said backrest as said magnetic members maintain
said front pad and rear frame in position relative to each other such that said lumbar support is

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

during movement of said lumbar support.

4, The lumbar support of claim 3, wherein said backrest material comprises a flexible mesh

material,
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