
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 variety of office 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 user that allows the user to sit in a variety of positions
providing the necessary support and comfort far the 



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, lambs and mechsnisms for adjusting the heiSt of the chnir, the tilt of the chair and various
other adjustments so that the user can personalize the chair to his or her own - The Chair may or may
not include armrests, winch may also be fixed or adjustable in a variety of positions. While there are
many mechanisms for controlling the tilt of an office chair, such cant& mechanisms are generally
operated by a spring  flint is operatively cormected to the backrest and driven or activated by
movement of the backrest. While the spring can be of any type of constuction, 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 uptight condition, such the the user must
exert considerable pressure to tilt the backrest to a reclining position. While the amount and ease of tilt
may be controlled by adjusting the spring tension, as soon as the user moves forward, the backrest
often moves forward thus opching against the hack of the user. Hence, the user feels pressure against
his or her back as they ntdint in the chair, generally giving the feeling that the user is being pushed
from the chair,       It is also preferable for the chair to have a 'Jambe- support, which is also adjustable
according to the shape or eight of the user. There are a variety of lumbar supports available, but most
are permanently attached to the chair. Preferably, the tombar 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 -an be attached to either the front Or the back of the chair,
orcanbehiddenwithinthe upholstery of the chair. However, 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 the pelvic reon of the users body. It is also desired that the armrests be adjustable
so that the chair can accommodate a user of any height. While many chairs provide adjustable
armrests, the armrests should flit proportionately to the seat and backrest o that the user remains
comfortable at any position of the chair Find the usefs arms remain level to the floor.        Finally, the
fabric of the elixir should provide for adequate support for the use'-s weight, as well as allowing for
sufficient airflow around the chair and the user's 



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 recline and does not try to force the user back into an upright position. SUMMARY OF
INVENTION       An embodiment of the present invention seeks 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
fwiction 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 seat 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 frame are maintained in a position relative to each other on opposite sides of  



said backrest by attractive forces between at least one magnetic member provided on a back of said
front pad and at least one magnetic member provided on a front of said rear frame.       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 front pad and rear frame maintainable in position relative to each other on said opposite
sides of said backrest via at' active 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 lumbar support is positionable at a desired location on
said backrest; and said backrest formed from a material which enables said magnetic members to
maintain said front pad and rear frame in position relative to each other on opposite sides of said
material during movement of said lumbar support. 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.  igure 4 is a front view of the office chair shown in Figure 1, 



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 exploded view of an embodiment Or a housing and tilt mechanism as shown in Figure
9. Figure 1 lisa side view of an embodiment of a i  by which the tilt mechanism and housing is attached
to the seat and backrest of an office chair such as shown in Figure 1, with the linkages shown in a fully
unright position of the rhnir 



Figure 121s a side view of the same linkages as shown11, 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
Figure 16.       Figure 18 is an isometric view Of an office char such as shown in Figure 1 showing the
front side of a lumbar support device such as shown in Figures 16 and  Figure 19 is a isometric view of
an office chair such as sho 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 an
be utilized for the chair set and backrest. 



Figure 21 is an exploded view of an embodiment of a chair seat such as for an office chair shown 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 is e 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 25 is a cross sectional view as shown in Figure 2. except taken at a section
illustratingmanner in which the over molding can be attached to either the frame of the seat or the
frame of the backrest accorning to the embodiment of the invention. DETAILED DESCRIPTION OF
CERTAIN EIVD3ODDYIENTS Referring now to the drawinus in detail, wherein like reference
characters refer 



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 mounted to a tilt control housing 16 by parallel arm arrangements, and wherein the tilt
control housing 16 is attached to a base 18 via a vertical support column 20. The base 18 preferably
comprises a plurality of radially outward axtending legs 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 shown) may be provided instead of casters,      Preferably, the vertical support
cobyrn6 20 is height adjustable, in a manner well known in the an, and a pair of adjustable armrests 26
are also preferably included. The armrests 26 can be like the adjustable armrest described in
applicants United States patent application Serial No 10/769,061; which issued as United States
Patent No. 6,824218 or,November 30, 2004, which is discussed more hereinafter, Alternatively, the
chair 10 need not have armrests 26.      The seat 12 and bacicresr 14 -an each-preferably be made
from a resiliently flexible mesh material. Both the seat 12 and the backrest 14 can be rotatably
attached to the tilt control housing 16 by parallel arm. arrangements 30, 32 such that the seat 12
and/or backrest 14 can tilt relative to the tilt mechanism andier each other, as will be expiainedit more
detail hereinafter in connection with the drawing figures,      As shown best in Figures 9 and 10, lilt
control housing 16 encloses a tilt control mechanism 35, and also includes various knobs and handles
for providing the various adjustments to the chair 10 to permit a user to customize the chair 10 to
provide a comfortable sitting position. For example, the tilt control housing 16 can  comprise the
enclosed tilt control mechanism 35, a tilt rate adjustment knob 38, a flit lever 41, and a seat height
adjustment lever 44. 



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 52, 54 via seat brackets 61, which can be integrally molded on an underside of an
inner frame of the seat 12, which is described in more detail hereinafter. To provide a secure
engagement of the parallel links to the seat 12, sleeves 53 d compression bushings 55 cat be unnzed
along ith screws 57 to rigidly, yet rotatably, connect the parallel 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 th
brackets 61, thus perntitting the ends of  the parallel links 52, 54 to rotate freely relative to the seat
brackets 61.      The tilt control mechanism 35 includes a torsionally activated 'It spring 58 associated
with one of the rotatabla shafts 46, 48, and treferablyear-most shaft. 46which is hereinafter referred to
as the chive shaft. 46. The second, front-most shah 48 is referred to as the "follower" shah ,P
Activating the tilt spring 58 from the rearward located drive shaft 46 enables a relatively small moment
arm, which is the effective distance 'between the connection point of the rear pair of parallel arms to
the seat 12 and the connection to the drive shaft 46. This relatively small moment BIM enables a
smaller,ET rate tilt spring 58 to be utilized, in comparison to tilt springs  



in conventional tilt control mechanisms, The tilt spring 58 can be a conventional torsionglIV 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 inner portion of the resilient spring element 62, Sir an outer portion of the resilient string
element 62 is fixed, via attachment to the rigid outer surface 60, rotation of the inner portion creates a
torsional force in the resilient spring element 62,a-provides the resistance to the tilting othe seat 12
and backrest 14. Referring now to Figures 11 and 12, the side views therein inn, the  araliel arm
arrangements 30, 32 which connect the seat 12 to the tilt control housing 16, in fully raised (upright)
and 'fully lowered (reclined) positions,respectively. As shown in these and various other figures, tilting
of the seat 12 and backrest 14 is accomplished by a plurality of parallel links 52, 54, and 70, which
form fir aforasaid parallel arm alinements 30, 32, and which rotatably connect both the seat 12 and the
backrest 14 to the tilt conn-o6. Preferably, the seat 12 is attached to the tilt control housing 16 by a first
two pairs 52, 54 of these finks,comprise a first pair 54 of follower links secured toward the front of the
chair 10 and second4, chive links 57 operatively connected between the tilt control housing 16 and a
rearward portion of the chair 10. Each pair of linie-c is comprised of (parallel) 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 will be described in more detail hereinafter. As shown best in Figure 8, a single Y-shaped
link 70 connects a lower middle portion of the bacitres. t. 34 to the tilt control housing, and the sides of
the backrest 14 are 8  



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 connected to the seat brackets 61, and the opposite ends thereof are connected to the
follower 48 and drive 46 shafts that pass between opposite sides of the tilt control housing 16.
Preferably both the follower 48 and drive 46 shafts are hexagonal-shaped rods, which facilitates a rigid
connection to the links 52, 52 while permittingrotation thereof within the tilt coral housing 16. The
hexagonal shaped chive shaft 46 also facilitates activation of the tilt s-oring 58, as it mates with the
hexagonal bore 64 provided through the center of the resilient spring m      Although 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 towards the rear of the seat 12 and the follower shaft 48 is located towards the
front of the seat 12. The follower shaft 48 freely rotates with respect to the housing and is attached
thereto by a rotating washer and includes a stop mechanism. The stop mechRnism can comprises a
washer 77 that is secured toates 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 coral housing 16. This stan mechanism is
not intended to act as a tilt control stop, but is provided to facilitate assembly of the tilt control 



mechanism 35. The drive shaft 46 can also have a similar stop mechanism, using a similar washer 80
with shoulders 81. However, the shoulders 81 can instead  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 secured to, and also passes through, the tilt control hot, 16 and is operatively engaged with
the tilt spring, which is positioned towards the rear of the tilt control housing 16, as illustrated, in order
to shorten the moment arm as much as possible. The drive shaft 46 also has a stop mechanism 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 tilt control mechanism 3E. The tilt spring 58 controls the rate and amount 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 rotated thereby, which creates a torsional load on the tilt string 58 by causing the resilient
spring member 62 to rotate relative to 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
causing rotation of the drive shaft 46 is removed, as when the user gets up out of the chair 10, the tilt
spring 58 will "unwind'is 52, and thus the seat 12 (and backrest) to the initial upright position as the tilt
spring 58 returns to the initial state.      As shown in Fig-ures Sand 11-12, the backrest 14 is connected
to the seat 12 via a common connection point with the drive links 52 which connect the seat 1.2 to the
nit control hog 16. The backrest 4 is also rotatabiy connected to the 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/bath-est 14 and the tilt control housing 16. The single prong end
85 of the '17- 



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 70 using, for exempt,. fasteners 76, and resilient members
78 can be associated with the end of the T-shaped projection 72 to facilitate pivoting of theTshaped
sternal= 72in the T-shaped opening in the receiver 74. In this manner, backrest 14 can in Tot
sufficiently relative to the end 85 of the Y-shaped hill( 70 as the backrest 14 tilts.      The opposite, dual
pronged end 87 of the -shaped. link 70 is rotatably attached at two _points to a rear-most portion of the
tilt control housing 16. Each prong of the dual pronged end 87 of the Y-shaned link 70 is attached at
an opposite side of a rear-most portion of the tilt control noh., 16, such as using screws 80, or other
fasteners which provide a rotatable connection. The parallel arm m-rangemants 30. 3" which connect
the seat 12 backrest 14 to the tilt control housing 16 thus permit na:the seat 12 and the backrest 14
rlativ- to both the tilt mechanism 35 and to each other. in this manner, the degree oftitling oftheseat 12
cache vaned Loin the degree oftilting of the backrest 14. Preferably, when the parallel arm
arrangements 30.32 are in the full upright position, as shown in Figure 11, the seat 12 andior 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 ail jS.tly back. As the user leans back, placing more weight against the
backrest 14, the seat 12 and backrest 14 will further  tilt to a fully tilted position, corresponding to the
position illustrated in Figure 12. 



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 resulted in a presently preferred embodiment of the parallel arm allangements 30, 32
having the dimensions, an angles, presented in Figures 13-13, in which lilting of the seat 12 and
baclaest 14 occurs in a desired manner, as described herein. In the upright, at rest position, it appears
that the chair 10 may be level. Preferably however, the seat 12 is actually tilted somewhat forwar& for
example, at approximately 3 degrees of forward tilt. Thus when viewing the chair 10 with no one
seated thereon, the seat 12 generally tilts slightly forward. Although this appears to be
counter-intuitive, it has been determined that with the link desimi of the present inventior" as soon as
someone sus in the chair, the chair 10 assumes a level or slightly rearward tilt according 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 -parallel arm arrangements 30, 32 are designed to slightly "open up'le 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 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 position, the backrest 14 does not press signiicantly on the back of the user, 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 that it tends to maintnkn its position for a short period of time as the user retints to an
unriaht position, thus =venting the feeling of being ejected from the chair 10. Thereby, the chair tilt is
"seat driven" rather than "backrest driven"      Additionally, some degree of potential enerin, is stored in
the tilt spring 58 as a result of the initial downward movement of the seat 12 caused by th6 weight 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 naLces 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 against the backrest activates the tilt spring, e. backrest driven) the only "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 stanrnng 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 uriweiccrme condition.
The parallel arm arrangements 30,32 connecting the seat 12 and backrest 14 to the tilt control housing
16 can be desied such that there is a 1.2 to 1 ratio between the tilt of the seat 12 and the tilt of the
backrest 14. As the chair 10 is til the rear portion of the seat 12 moves downward relative to the front
portion of the seat  



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 tilt string 56, i.e.., adjust the nreioad on the fili spring 5E. In order to make 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 tensioning knob 38 to either increase or derase the tension on the tilt spring 58.      As can.
be seen best in Fizure 10, the aforesaid rotatable tensioning imob 38 is connected to atensiothng
device connectedthe tilt spring 52. As shown in. the figures, the tensioning knob 32 is located below
the tilt control housing 16 for convenient manual manipulation thereof by the use:.      The tensioning
control device is connected to the ma of a threaded rod 90 which extends from the tensioning imob 38
and is captured fthr the tilt control hoThe end ofeaded rod 90 cooperates with nut 92, and washers 94,
which operatively engage the threaded rod 90 with the outer rigid outer surface 60 of the tilt spring 58.
A retaining pin 96 can insure the nut 92 is never completely removed from the end of the threaded rod
90. in the embodiment shown, a cantilever arm 98, which can be formed integrally with the rigid outer
surface 60 of the tilt spring 5E, extends outwardly from the surface 60. Rotation of the tensioning }mob
3E, for example clockwise, causes the nut 92 to be drawn toward the lamb 3E, 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  compress the tilt spring 5E, and Inns also
-making tilting of the seat 12 and bacla-est 14 more difficult, and slower. Rotating the tensioning knob
38 in the opposite direction permits the tilt spring 58 to return to the initial position, or even beyond the
initial setting, thereby reducing the tension, thus TTIRIcing it easier to tilt the seat 12 and backrest 14.
Accordingly, by adjusting 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 tilt spring 58 is also connected to seat 12 via the drive shaft 46 connections to the
&iv, the seat 12, and the backrest 14 because it is connected to the seat 12, will tilt either more or less
depending on themser's weieht on the seat. in this manner, the tilt is Meat 



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, reason that it is easier to increase the tension on a halter rate spring than on a heavier
rate spring.      Generally, the reason that a heavier raze tilt sonng is tying.ally recwired is that
conventional tilting chairs attach the tilt spring to the backrest, tot the seat, which results in a longer
moment arm, due to the larger distance between the connection to th  backrest and the connection to
the tilt spring (which is conventionally positioned. just under the se--at of the chair) The simaiticantly
longer moment arm in conventional chairs necessitates a nigher rate of tilt spring, because the force
exertad on the spring  is a function of the load applied at the end of the moment arm and the imgtia of
the moment atm. Coast:mama-1y, theoning adjustmmit for such a higher rate tilt spring requires
correspondingly reater force to rotate the tensioning knob to preload thesoring. One way to reduce.
e-or= required to Total- the tensioning}mob would be to use a longer cantilever, arm extending from
the tilt spring. However, a longer cantilever MTh can require a larger tilt control housina Therefore, as
can be understood, a sipnificant advantage derives Miti activating the tilt spring byseat 



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 lighter weight, to have the seat 12 recline more quickly, or to a :nigiaer we.ght, to have
the seat 12 recline more slowly, according to the user's preference. For example, a -person weiErbing
175 pounds can set the knob 38 to the 175 pound setting, or can set it to a hiiher or wer weinht to
make the tilling harder Or easier, respectively. Moreover, the full tilt of the seat 12 can be ih.nited
according to the position of the tilt lever 41.      Also operatively connected to the drive shaft 46 is a tilt
lever 41 When milled outwardly, the tilt lever 41 can limit, or se., theof tilt to which the chair10    12 and
back will recline. The tilt lever 41 is pulled outwardly to release limiting device.        As best viewed in
Figure 10, the tilt lever 41 is provided on for example left side of the tilt control housing 16, as
illusfrated, and incluzlas rod end 42 which captured within the nit control housing 16 and cooperates
with a tilt locinna assembly therein. The tilt Inciting assembly 104 cooperates with a magoetic mmnb--t
100 (and a detent/stop 108) which facilitates movement of the tilt lever 41 from a release position 



(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 adiacent the maetic member 100 and Mtent 108, by inner 106 and outer 107 bushings, The
decent 108 cooperatese aforesaid magnetic member 100 as described below. The maetic member
100 is positioned at or near a distal portion of z e rod end 42 of the tilt lever 41. The deteat 108 has
spaced apart, opposing sin walls 109, 110 and the inamrtic in-mb-r 100 has a portion 117 thereof
which is operatively posidoned between the opposing side wRUS 109, 110. Toe side walls 109, 110
are made, from a material which is moped:ally attractive, such that the maseth: member
lOOwlilbedrawninto contact to ,tither of the side walls 109, 110 if tine roamed:, member 100 comes
into close proximity thereto When the tilt lever 41 is pushed inwardly to lock the hexagonal follower
shaft 48, the magnetic member 100 is into close proximity to an inner most side wall 110 cif the cietent
108, whinh arnatts the mametie member 100 drawing it into contact with the side wall 109. At this
position, the tilt lever 41 is moved fully to the locked position. The attaction of the-magnetic member
100 to the detent 108 not only draws the tilt lever 41 fully inward to  ensure full inward movement, but
also creates an audible indication. i.e., a "click.: when the mncrqetic member 100 makes contact with
the side wall 109. This "click' serves to audibly notify the user that the tilt lever 41 ims been moved fully
to the locked position. Conversely, drawing the tilt lever 41 outwardly results in the magnetic member
100 coming into close proximity to opposite side wall 110 of the detent 10E, which likewise draws
magnetic member 100 into contact with tit, aid.. wall 110, thus ensuring that the tilt lever 41 has moved
fully outward to the release position. As above, contact between the maetic member 100 and the side
waIl 110 also creates the audible chek wiui6n indicates that the tilt lever 41 has indeed been fully
moved to the released position at which tilting is permitted.      In order to m-ovide for added comfort to
the use:, the bac:la-est 14 preferably includes a lumbar support menbeiz. Referring to Figifres 16-19,
an embodiment of a lumbar support 200 for a chair 10 according to the invention is illustrated,
comprising a Lunt lumbar Dad 202 for contacting the body of the user, and a rear lumbar frame 204
secured by magnetic members, e.g., rnanets, to the lumbar pad. The front ned 202 and rear frame 204
are detachable, andpreferably held in a cooperating relationship to each other on vosite slats of the
backfrest 14 fabric. 28 by the magnets. Preferably, six magnets 206a-206f are included on the face of
the rear lumbar flame 204 which are matched to six magnets 2082-208f on the rear side of front
lumbar pad 202 which mates with the face of the Minh= frame 204. in manner, the mesh fabric of the
backrest 14 is "callused' 'oetween the front pad 202 and rear frame 204 of the lumbar support 200.
Since there is no permanent connection between the lumbar support 200 and the backrest 14, the
lumbar support 200 is vertically (and horizontally) adjustable along substantially the entire surface of
the backrest 14. Consequently, the lumbar support 200 is ess 18 



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 lumbar region. A facing surface, i.e., the front face of the lumbth pad 202
which contacts the user, is preferably made of a more comfortable material, such as a thermoplastic
elastomer (TPE), eel or rabbet, that is more pleasing to a user Testing his or her back against the
backrest 14 and the lumbar support 200. Both the facing surface of the front pad 202 and back side
thereof can be injection molded, in a preferred embodiment, the back side has a higher 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 against the 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 molded magnet holding portions,      As described above, a mesh material 28 is
preferably utilized for the seat 12 and backrest 14 material. However, it should he understood that the
backrest 14 material could, be formed from any type of appropriate, relatively thin material would
permit the cooperating magnetic members of the front pad 202 204 of the hunbar support 200 to be
maintained in a cooperating relationship on f the material as the lumbar support 200 is an ably the seat
12 and backrest 14 are comprised                                             ame having an elastic mesh fabric 28
attached thereto. Referring to Figure 20, the mesh fabric 28 preferably comprises a. plurality of
different types of materials, 



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 includes an open weave pattern of multifila. ment yarn interwoven with monofliament
elastomeric material disposed perpendicularly to the convectional len weave pattern. A So weave is
defined as one where adjacent warp fibers (i.e., monofilaments) are arranged in pairs with one twisted
around the other between nicks of filling yarn, effectively locking each pick in place. in the figure, the
multifilament yam 250 is vertically oriented while the monofilament material 255 comnrises a pair of
rnonofilament strands generally woven in a horizontal Noveriuna pattern which twist 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 firm support for the body of the      A presently preferred embodiment of the
construction of the seat 12 and backrest 34 arefflusiratedinFinures 8 and 21-26, As
showninFigureE,theseat 12 generally comprises an inner frame 310 over which attached an outer
frame 308 using fasteners 314 to secure the two together. As shown in Figure 21, the outer frame 308
is comprised of an overmoiding 305 encapsulating a rim portion 300 to which the mesh fabric 28 has
been attached. As shown in Figures 8 and 22, the backrest 14 is similarly formed of an outer frame
309 secured via fasten= 314 over an inner frame 311, wherthn the outer frame 309 is likewise formed
of an  overmolciing 306 encapsulating a rim portion 301 to which the mesh fabric 28 has been
attached.       The seat 12 construction and manner of assembly will be described in detail hereinafter,
and it is to be tinderstood that the backrest 14 construction and manner of assembly is essentially
identical to the seat 12 construction. As such, the backrest 14 construction is not otherwise described
in detail hereinafter.       The inner frame 310 is the math structural component, and 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, as described above, and in a manner that will be more fully described below. As the
outer ume 308 is placed over the inn. 



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 fasteners. such as mechanical screws or the ;la- which, for example, pass through pilot
holes intermittently molded about the inner frame 310 and threadingly engage screw holes in the outer
frame 308, as shownt in Figure. 26. This locks the inner frame 310 and outer. Iltalle 308 together,
maintaining the mesh  abbe 28 in a taut condition. It will be understood by those skilled in the art that
fastening means may be used to lock the illIleT 310 and mitts 308 firam_.s together For example,
eiectro-bonding and/or chemical bonding techniques, well known in the art, may be used. In a
preferred embodiment, both the inner 310 and outer 308 frames have planar mating surfaces for
facilitating the connection of the two pieces.       Referring to Figures 21-26, the stages of construction
of the outer names 308, 309 of the seat 12 and backrest 14, respectively, are illustrated, according to
a presently prefened embodiment of the invention. in particular, regarding 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, or unstretched, condition To attach the rim portion 300, relaxed mesh 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 periphery of the mesh fabric 28 in the desired shape of the seat 12. Tile Tin portion 300 is
preferably made of a copolyester elastomer or polypropylene material and is injection molded to the
perimeter of the mesh fabric 28. The material for the rim portion 300 is selected such that the
temperature required to melt the material, and thus employed in the injection molding tectique, is not
otherwise destructive to the mesh fabric 2E. Preferably, this temperature does not exceed about 200C,
This fo= a permanent bond between the rim portion 300 material and the stretchable mesh fabric 2E.
An outer perimetermesh fabric 28, which may extend externally of the rim portion 300, can either be
trimmed off or left intact during the final manufa.' cture of the Miler frame. 308.      As shown in the
figures, the outer frame 308 is substantially riMd, and is finally constructed by overrnolding a riMd
material GI exceptional mass and geometry continuously about the perimeter of the mesh fabric 28
and enclosing the rim portion 300, to create a composite oute, frame assembly 308 that is not
susceptible to expansion or defamation during the frame construction, Preferably, the overmokiing
material comprises glass flied or non-alass nylon or neoprene or polypropylene, which is injection
molded Over the rim portion 300 at a temperature which dots not exceed about 220C. This
temperature is selected to avoid any appreciable melting of 



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 the backrest 14 likewise have a cross section of ontinuous perimeter, The shape
of the inner 310, 311 and outer 30E, 309 frames are preferably complimentary, and can be configured
in the injection molding process to any contour or example, the front of the eat frame may curve
downwardly to provide added comfort to the uses thighs while sittingchair. in addition, a resilient insert,
CC pad 317, is 531S0 preferably provided at the forward edge of the seat frame, between the mesh
fabric and the inn frame. This pad further relieves any pressure on the user a len at the edge of the
seat, which Ed-eatly 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 tinner portion of the
bank near the users shoulders. in whatever shape the seat 12 Fnd backrest 14 are conimured, the
mesh fabric 28 is stretched from a relaxed condition prior to assembly, to a final stretched condition
wherein the fabric 28 is captured between the inner 310, 311 and outer 30E, 309 frames, and in which
condition the fabric 28 is sufficiently taut to adrxmcitely and comfortably support the weight of the user.
The desian described above results in the exterior surface of the outer ilarnes 308, 309 defthing an
exterior surface of the frame of the seat and the backrest, such that a cleaner, more aesthetic exterior
surface of the seat and bacin-est fr es is 23  



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, only a single seam between_ the outer 308, 309 and
inner 310, 311 frames         1. which is also only visible from either below the ch orfrom behind. As can
be seen in the drawing figures, the top, front and side views ofthechair 10 do not reveal any visible
seam between the outer frames 308,309 and the inner frames 310, 311, giving a cleaner, smoother
appearance. Only from the bottom 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 preferably provided. Referring to Figures 9 and 10, just rearward of 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 an upper-, end nation of the vertically adjustable colilmr, 20 which generally connects the
bast 18 to the tilt control housing 16. Adjacent the tubular receptacle 320 is provided a height
adjustment actuator 322 which cooperates with the upper end of the vertical cohmr 20 to activate the
vertical adjustment of the adjustable coin 20. The vertical colirrim 20 rRn be an adjustable column,
such as a conventional zas operated piston/cylinder. The actuator 322 can be pivotably pinned at
abase portion thereof via a pair of retainers 324, 325. A distal portion of the actuator 322 overlay
somewhat the tubular receptacle 320 and cooperates with the upper end of the vertical column 20 to
effect vertical adjustment trimeof. The vertir-R[ adjustment control rod 44 has a rod end 45 which is
captured in the tilt control housing 16 and is operatively associated  with the actuator 322 to cause
pivoting thereof to cause the vertical adjustment actuator 322 to pivot about the pinned end such that
the distal portion of the actuator 22 activates the vertically adjustable colt= 20 to permit the seat 12
height to be raised or lowered. A resilient member 326 can So be provided intermediate the rigid outer
surface 60 of the tilt spring 58 and the vertical adjustment actuator 322, wherein the resilient member
326 can bias the beistiat adjustment actuator 322 towards a position at nich vertical adjustment of the
vertical adjustable column 20 deactivated, such that the height of the vertical column 20 cannot be
adjusted. The opposite end of the vertical adjustment control rod is a handle configured for easy
mannal 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 permits the vertically adjustable column 20 to be raised Or lowered, and releasing the
handle results in the resilient member 326 automatically biasing the height adjustment actuator 322
back to a on where vertical adjustment of the column 20 is deactivated.      There is described herein is
amulti-funchanal andpositionable office OT task chair 10 which can accommodate users of varying
shapes and sizes in a variety of ways. 



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 equivalents thereof.  Claims: A
chair comprising: a base; a seat supported by said base; echanism 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; 10 and      said lumbar support movable relative to said backrest as said
front pad and said rear frame are maintained in a position relative to each other on opposite sides of
said backrest by attractive forces between at least one magnetic member provided on a back of said
front pad and at least one magnetic member provided on a front of said rear frame. 15 2,The chair of
claim 1, wherein said backrest material comprises a flexible mesh material. 3,A lumbar support for a
chair backrest comprising: a front pad and a rear frame;       said front pad and rear frame positionablc
on opposite sides of said backrest, magnetic members provided on a back of said front pad and a front
of said rear frame; 20said front pad and rear frame maintainable in position relative to each other on
said opposite sides of said backrest via attractive forces between said magnetic members; 



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. 




