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FI ELD OF THE | NVENTI ON [ 0001] This invention relates to chairs and stool
mechani srwoi2acdesdilag t hose adapted for use in a work enPCTASAENN55607
BACKGROUND [ 0002] Anong t he obj ectives 'of ergonomic chairs, particularly
work chairs, is to support the user in a posture that reduces strain and
tends to maintain the spine in a "neutral" position, that is, a posture in
which the spine is aligned to enable the seated user to work confortably
for prolonged periods of tinme. Most chairs are configured to support the
sitter, at least initially, in a position with a thigh to torso angle (the
"seating angle") of bdiReENOMEUADIOSTABLELIIABS MHPANESMY i n part on the
physi cal condition of the user it may becone fatiguing or even painful to
maintain this position for a long period of tine. It becones desirable and
nore confortable to sit in an increasingly nore open seating angle
approachi ng aRI®pDIOBMHEUNVENTGEY Uure in which the seating angle is of the
order of about 130 degrees. If a chair is not adapted to permt the user to
i ncrease his §¥8i] ng Taisgheentiperaigigs torchaitsoand sinee msehaaisnisgnclediagflose by

sliding fOrmaé@g&%i%F&w%?%%mﬂ&gﬂﬁm%ﬁ%ﬁing the | ower portion of the back
rtirnme, is C '

unsupport ed. an cause disconfort or even injury. Should
the user wish to nmaintain an upright position, he nay perch on the front
edge of the sBACKGROWdDto angle his thighs downward to increase the

seating angle. In this position, however, the user gains no benefit from
the back supptl00Zbf #imeongrbg ebjegiychelcugnomin ehaiis ottty Borkichairs éat

0B oL LS ISR S ARG IR Wb Ll g o (1

to allow for imctreeagaligositien skmdts, agosmglie wiych the spine is aligned to enable the
seated user to work comfortably for prolonged periods of time. Most chairs are
configured to support the sitter, at least initially, in a position with a thigh to torso
angle (the “seating angle”) of between about 90-110 degrees. Depending in part on
the physical condition of the user it may become fatiguing or even painful to
maintain this position for a long period of time. It becomes desirable and more
comfortable to sit in an increasingly more open seating angle approaching an
optimum neutral posture in which the seating angle is of the order of about 130
degrees. If a chair is not adapted to permit the user to increase his seating angle,
he may try to compensate, for example by sliding forward on the seat, thus leaving
the lower portion of the back unsupported. Over time, this can cause discomfort
or even injury. Should the user wish to maintain an upright position, he may perch
on the front edge of the seat in order to angle his thighs downward to increase the
seating angle. In this position, however, the user gains no benefit from the back
support of the chair and because the front edge of the seat typically is not designed
to support the full load of a seated person, this position can become uncomfortable
over time.
[0003]  Many chairs are designed to allow for increasing the seating angle by
providing a chair back that can move back with the user’s torso to support the
back, the increased angle between the chair back and seat providing support for a

more comfortable seating angle. Such chairs typically have any of a variety of



providing a chair back that can nove back with the user's torso to support
t he back, the increased angle between the chair back and seat providing
support fwo2012m5182conf ortabl e seating angl e. Such chai PETIUspéIGAF3I6Y7 have
any of a variety of WD 2012/051112PCH US2011/ 055607 2 conpl ex devi ces such
as synchroni zed |inkages as may be found in the Aeron Chair from Herman

M Il er which uses a heavy spring to counterforce the back support. Another
type of back reclining device is a reclining seat |ift apparatuses such as
offered in the Freedom chair from Humanscale, or the Life chair fromKnoll,
whi ch uses the user's weight to counterbal ance a rearward | eani ng back and
enabl e t he usepmplex dexgbdssach dreiynchronizal lawagesfas amytbedpund ihithgh4¢rop0004] Such

l'i ni ng-b hai d to. ts, Wwhi it difficult
or i mposei bt 6 CPBF ree S n e PR R i To cBERERIT pidne sitti ng
angl e becones supaHC ethotREHIpE of bekits@mirmbatvice i$ OrdcBaing beut Wragpiratvedsd a wor k

surface. Additionally, there is often |ittle or no back support for a user
in forwardly PR ﬁ&%?}éélil thedmecdomrhaprdiony Hpgaascpls, s LipshdisireRpi cal 1y are

desi gned to tilbtgcshdd %de Ltﬁgfg%’ wEfgﬁmotciaﬁliltWaiﬁn%é f&ﬁ@ar@?éél&%%p\b%}i %deu' t to

access the work surface an S I'n reclined positions.
| NVENTI ON [ 006ible the ssatoreglindéiciy éarer avayofopre chdivbghef t he i nvention to

provi de a seat(] mechani sm.b ich . a seat or thigh support can be tilted
Porward enti r BIO¥nasha eyt 8 s e nivh b SHBE Bhlsn e e ang
pel vis are magifi@iln&dmpBssebl¥ &irltheCadtdrito Blv @ RBANRRS icbhRGueniig thdsididgso wi t hout
the use of springs or other force-bal ancing devices. The invention allows

the user to c&Ml¢ BrooRIes ralaed hguldribs uschiestone tear FryREd kR Weiknt ai ni ng
proper spine ﬁﬂ?ac?.e.lﬁxﬁhﬁioﬂé\}gﬁr, erfehis Addi Liftf%'?)‘?#rl)l’)ﬂd{t s}ﬁ'ﬁ{o Ryentisn,enabl es the

user to shift position to e work surface as e seating angle is
i ncreased. Anfaddidly baahg pbjieoatsi Ude ofechdmasmsrmenth dnirs sypi@llyegui re a

i vel duci hi gh f t intaip th f the chai
Phe seat i ng. by & ne pbtedter pgsb apiring Hens Spthet PGKRERUERDscesn Hhe. |
seat i ng mechagiogurfact MdeBoR ik FRlfed positions.

SUMMARY OF INVENTION

[0005] It is among the general objectives of the invention to provide a seating
mechanism by which a seat or thigh support can be tilted forward entirely under
the control of the user while the user’s spine and pelvis are maintained in a
vertically aligned position and to do so without the use of springs or other force-
balancing devices. The invention allows the user to control his seating angle with
his thighs while maintaining proper spine and pelvic posture. Additionally, the
invention enables the user to shift position toward the work surface as the seating
angle is increased. An additional objective of the invention is to require a
progressively reducing thigh force to maintain the position of the chair as the
seating angle increases.

[0006]  In one aspect of the invention the seating mechanism includes a frame
that supports a seat having two segments including a thigh support and a cradle
adapted to receive the user’s pelvis. The thigh support is pivotally mounted
between its ends, in seesaw fashion, to the forward portion of the frame, at a first
pivot axis. The thigh support has forward and rearward extending portions located

forwardly and rearward of the first pivot axis, respectively. The pelvic cradle is



t hat supports a seat having two segnents including a thigh support and a
cradl e adapted to receive the user's pelvis. The thigh support is pivotally
nount ed bwoweersitig ends, in seesaw fashion, to the forwrardSpantosssn’ of the
frame, at a first pivot axis. The thigh support has forward and rearward
extendi ng portions |ocated forwardly and rearward of the first pivot axis,
respectively. The pelvic cradle is WD 2012/ 051112PCT/ US2011/ 055607 3
pivotal |y suspended about fromthe rearward portion of the thigh support
about a second pivot axis. The front end of the thigh support is adapted to
support the user's thighs while the pelvic cradle is shaped to receive the
user's pel vi spentilly yppendediaheutt foms theirparwerd paradn af thg tingnsupport hbauhe pel vi s.

The seating angle.is adjustable by t ser shifting the extent, to which
ni's ¢ hi ghe boatoshhTRESEY o e VLR Br MRl Bblal SFabS RS s i ot “ane
second pivot axes thigss White the paliviv @id1E RehfpyawaidteRDEnOfset Oipeliishfd segnment

are arranged to define a _nechanical advantage sufficient to enable the user
to use the wePYmwertdhe ©Ore i Megisd! align@ertntidy hapgite ThpscaiBEgREle St his torso

and pelvis t hﬁ%H&EblE Bf Hellskr srh*}"f'ﬁﬂgtl{%fex?e%@{oi\{?lﬂc@ﬂ@ 'tlﬁgl-rllsdlfeér LitheSRAL I Ng angl e

t
i ncreases the pivots that suppor he cradle rise hift forwardly to
rai se the cragbrtioslbor hettbryvaahstgmeue Thedirsismd standandit yxesehd gerlengsh af wor k

surface. As the pivots oach vertjcal ali the forc f the thighs
necessary to HaiTEurh EubaRhe BT Elbb &R srant 0T R BrorBRE Diatirent o
t he inventi ongiffigictf td@hgblé theRREMD ke tRidht ¥Dthe tiigR ty catraerbalbhe tsecond

pi vot axis. In another enbodi nent the cradle is connected to the franme via

a stabi | i zi ngWeighkok Hatorsaraddehisiraneh whe iy range gh seatipp 8rgles AFHEm somewhat
of a parallel \bahobh biGhts g oM l-€e | b ek in a
substantialIyS%Bn%téﬂgﬁgﬁ??¥dggbfﬁ?oug @ﬁ? Jﬁ%&?g%ggeJﬁiﬂﬁ%enengﬁgg;the
chair. By mai misith¢ ogdla sbghtht andimatetthe uste fdrerrdiyheloseraddlaevdarkeursggendsnay be
aligned with the.pelvis thro out the rapge vement of the mechani sm
The rechant oty RBe et v tEa g amat b R RS Ty vl be-a cha
back and ar msnfaanieebgdod RALEE pedgactkeely 0P émbAMEMRT tiRSRRGtioRthet he
invention the chair includes a chair seat and a chair back. The chair seat

i s pivoted at °@diciis Bernpitedde Pivot frelyiabentily stapml Rikef axsalhardhext endi ng
segments. TheeﬁB@diﬁaeHﬁgg cfaﬁleﬁ%c\!(ﬁngge& H)etlh% Aa00 didPd éf%qi%iﬂg lifiet.par ward

portion of the seat and a stabi Ing | I's pivotalTy connected at one
end to the freavepernd vath thndtiplesuppnd te rintsemsabit adfa patedlecrailinkagerbyt hi s

t the. t tilt. for d, under t i nfl .
appii ea by eTiBaR P PERE S A G ARkl e st he

chair in an upiro@hbu@hé tdndé6f bl@nER0Btheichsir I BRERiMAin MR URIR Nt Aitsappor t
the user in a posture in which the spine and pelvis are in proper vertical
ali gnment. WO gads thespmepaydeeigneb s the pelvis throughout the range of

movement of the mechanism. The mechanism may be used in a stool
configuration or may include a chair back and arms connected to the cradle.
[0007]  In another aspect of the invention the chair includes a chair seat and a
chair back. The chair seat is pivoted at a first pivot to provide forward and
rearward extending segments. The chair back is pivoted the second pivot to the
rearward portion of the seat and a stabilizing link is pivotally connected at one end
to the frame and at another end to the back of the chair. In this arrangement the
seat may tilt forward under the influence of pressure applied by the user thighs
while the parallelogram linkage maintains the chair in an upright attitude
throughout its range of movement to support the user in a posture in which the

spine and pelvis are in proper vertical alignment.



4 [0008]In a further aspect of the invention the chair nmechani smincludes a
seat or a thigh support that are supported by a scissors nmechani smthat

i ncl udes woparaisigkogr am | i nkage extendi ng from the frareTius2ath®sioear
portion of the cradle or seat back in“rder to maintain the cradle and seat
back in an upright position with the spine in alignnent with the pelvis. A
second control link connects the rear portion of the frane with the forward
portion of the seat or thigh support to guide the forward end of the seat
in a downward, arcuate path to enable the user to increase the seating
angl e while the parall el ogram connecti on between the frame and the pelvic
cradl e or seat0008tk haaﬁnﬁknamtﬁeﬁdﬁadWEmonﬂseaaﬁbankmﬁnnawhmhsaant

ttitude. | th nmbodi h b
Sons! dored as ha TR RbME ALk Cototsd By 3ROSR Rt he BT 0%t hr ough

the range of pwhil@pgrah lidkegchadndingESRATIRINoGIe RRAVNGSH{ B0 0RlEe

invention wll be appreciated nore fuIIy fromthe follow ng further
description ofcaf heekiipolst tomaintinghe srdld d segt refuinenuprightpagitiog Manat i ¢

illustration gfe sgln% iRl EnfRe RAR RS e'lxﬂs a&%@éo%'?:%ﬁtréﬂ"lhﬁ chitfRclsERGE On;

[0011]Figure 2 is a diagrammatic illustration of the cradle nechanlsm
i ncor por at ed pannaf&héMMmth1mgﬂawmﬁp@dmmofmﬂbanosdmynwmpmiaﬂﬂ@kFlgure 3
is a diagra

ti | | us i on of chair as shown in figure 2 with an
expandabl e motsr G Lo TG “h8 < EaFT R BIR ssfed 5 " B e chai
increase the seating angle while the parallelogram connection between the frame
and the pelvic cradle or seat back maintains the cradle or seat back in a constant
attitude. In this embodiment the thigh support or chair seat may be considered as

having a movable virtual pivot point that is movable through the range of motion

of the chair.

DESCRIPTION OF DRAWINGS

[0009]  The invention will be appreciated more fully from the following further
description of the invention in which:

[0010]  Figure I is a diagrammatic illustration of a cradle mechanism in
accordance with the invention;

[0011]  Figure 2 is a diagrammatic illustration of the cradle mechanism
incorporated into a chair having a variable lumbar support;

[0012]  Figure 3 is a diagrammatic illustration of a chair as shown in figure 2
with an expandable membrane covering the seating and back portions of the chair;
[0013]  Figure 4 is an illustration similar to Figure 3 in which an elastic fabric
or membrane covers the chair;

[0014]  Figure S is a diagrammatic illustration similar to Figure 1 in which an
expandable membrane is integrated with the pelvic support and the front seat;;
[0015]  Figure 6 is a diagrammatic illustration of another embodiment of the
chair in which expandable membranes are integrated with the seat back and the

pelvic cradle;



[0013]Figure 4 is an illustration simlar to Figure 3 in which an elastic
fabric or nmenbrane covers the chair; [0014]Figure 5 is a diagrammtic

i1l ustratworrosyesiilar to Figure 1 in which an expandabl e PEEMS2ENO55687
integrated with the pelvic support and the front seat;; [0015] Figure 6 is
a diagrammatic illustration of another enbodi nent of the chair in which
expandabl e nenbranes are integrated with the seat back and the pelvic
cradle; WD 2012/051112PCT/ US2011/ 055607 5 [0016] Figures 7 A-7C are

di agranmatic side views of a stool and enbodying the invention and
Illustrating the stool in resting, forward tilt and neutral posture
positions, ref}¥d6ti vE[gpres[mﬁﬂ] e dugeeBAicant \88vaoia mcagnémtmdy(ﬁl@ de

views of a dr ftln sho nbod nt of t | nvention
mounted on a Megnari el R ot el e FESERL AR Mo a1

posi tions, reppeGdisvebpectiidi18] Fi gures 9A-9D are dlagrannatlc si de vi ews of
an ergonom c mnrk chair enbodqug the i nvention and |IIustrat|n% the chair
and user in of7badFiguestingid ¥Rorraaagrammeticnde views Pt drpBivedhichposi ti ons,

respectively. «IhesRAhg at BEbUHRENRIrAMd hEe?BAWSunted on a higher base with a

foot rest in resting and forward tilt positions, respectively;

[0018]  Figures 9A-9D are diagrammatic side views of an ergonomic work
chair embodying the invention and illustrating the chair and user in off-load,
resting, forward tilt and neutral posture positions, respectively. The chair includes
profile bands;

[0019]  Figures 10A and 10B are diagrammatic illustrations of a stool
mechanism with an additional link to stabilize the attitude of the pelvic cradle
throughout the range of operation of the mechanism;

[0020]  Figures 11A and 11B are diagrammatic illustrations of the chair
mechanism with an additional link to stabilize an integrated arm, back and pelvic
cradle and illustrating a resting position and a forward tilting position;

[0021]  Figures 12A and 12B are diagrammatic illustrations of a chair having a
separate one piece contoured seat and integrated arm and back components and
with a stabilizing link connecting the frame with the integrated arm and back,
shown in resting and forward tilt positions, respectively;

[0022]  Figures 13A and 13B are diagrammatic illustrations of another
embodiment of a chair mechanism, in resting and forward tilt positions, in which
the user can maintain proper seating posture while controlling the seating angle
with thigh pressure, the mechanism including a pair of parallel rearward extending
stabilizing links and a forwardly extending guide link controlling the position of
the front of the thigh support;

[0023]  Figures 14A and 14B are diagrammatic illustrations of a chair
mechanism with a one piece contoured seat and an integrated arm and back
component having a front guide link and a pair of rearward extending stabilizing

links; and



[ 0019] Fi gures 10A and 10B are diagrammatic illustrations of a stool
mechanismw th an additional link to stabilize the attitude of the pelvic
cradl e t wougteanstiiehe range of operation of the nmechani $ET/USQ@205F60Yur es
11A and 11B are diagrammatic illustratd ons of the chair nmechanismw th an
additional link to stabilize an integrated arm back and pelvic cradle and
illustrating a resting position and a forward tilting position;

[ 0021] Figures 12A and 12B are diagrammatic illustrations of a chair having
a separate one piece contoured seat and integrated arm and back conponents
and with a stabilizing |ink connecting the frame with the integrated arm
and back, sho{#2#h rE@ﬁestArmldfléme diagliatmnqmi@éilustraﬁ@ls of esppethiwed 4/ ;

00221 Fi 1 d 1 | 1 f h
Lpod moar " oo AR & Fabr AR TR b ot the SharR e he BREE T ons, i n

whi ch the useforwafutnahg\p@gltﬁbn@,rleggbnmt| ng posture while controlling the
seating angle with thigh pressure, the nmechanismincluding a pair of

Gui e 11 k. combRHaONET B P o e R ERBIVES R o Stpport
[ 00231 Fi gur es k) and A8 710 AL AL ATTRL kb3t EABL 005 0T g

mechani sm wi t i ece con oured seat an egra arm and back
conponent havimndas & t\mplegmtdmtdré & irehdlirg P@Edlvic ofadieel@r andracthigk sepybirtn g

stabilizing | Ilé? lt(oswhlcﬂcLe pV\Rlc2 gr]éc?l(e léjié‘L %1%51%1-(/1 U'ﬁ?e t%%éhos%gggrt? 14 is pivotally
mounted between its ends on a rigid frame 16 at a pivot axis 18 and may be
considered as having forward and rearward portions 20, 22 relative to the pivot
axis 18. As shown in the drawings, the thigh support 14 may, for example,
comprise a pair of laterally spaced members 24 connected at their forward ends by
a transversely extending crossbar 26. The rearward portions of the thigh support
include a pair of trunions 28 having a pair of transversely spaced pivots 30 that
define a second pivot axis. The pelvic cradle 12 includes side members 32 by
which the cradle is pivotally mounted at pivots 30, enabling the cradle to pivot
about the second pivot axis 30-30. The side members are connected by transverse
back and front members 34, 36 to provide support without interfering with the
ability of the user’s thighs to extend forwardly. The transverse front member 36
of the pelvic cradle may be considered as being somewhat in the shape of a
bicycle seat in which hollow or cut-away regions 35 are defined on each side of
the transverse front member 36. It should be understood that other cradle
configurations may be employed. A stop 37 is provided on one of the frame 10 or
rearward portion of the thigh support to limit the extent to which the thigh support
can pivot rearward.
[0026]  The distance between the pivot axis 18 and the forward region of the
thigh support 14 where the resultant thigh force is applied (center of effort) is
sufficiently greater than the distance between the first and second pivot axes, 18,
30 to provide sufficient mechanical advantage by which a user seated in the pelvic
cradle will be able to balance the weight of the torso by the weight applied by the
user to the thigh support. By way of example only, I have found that suitable



6 [0024] Fi gures 15A and 15B are diagranmmatic illustrations of a stool

havi ng a nechanismsimlar to that of Figure 13 and showi ng the stool in
resting awmo2bovosarid tilting positions, respectively. DESBCRIUSINONSIOR? THE

| LLUSTRATI VE EMBODI MENTS [ 0025] As shown in Figs. 1 and 2 one enbodi nent of
t he seating nmechani smincludes a two-piece structure 10 including a pelvic
cradle 12 and a thigh support 14 to which the pelvic cradle 12 is nounted.
The thigh support 14 is pivotally nmounted between its ends on a rigid frame
16 at a pivot axis 18 and nay be considered as having forward and rearward
portions 20, 22 relative to the pivot axis 18. As shown in the draw ngs,

t he thi gh suppondnsibgs mayinduﬂe adhoainpritel, distorep betseen thedirst aofl sta@ndpaloty spaced

Crossbar 26, TRS o Garfarhghr P SRR RES ot SORAR RPRUESERET o

truni ons 28 haydudgangRk bn®4 hdfiANEY Efs&aty ofsPRaRBed oV ofe) $dni ﬂnatﬁraefl ne a
second pivot axis. The pelvic cradle 12 includes side nmenbers 32 by which
the cradl e |spwpw%1%ﬂ<>|t§>e FatFod affait. hheprleic stdleis Aiunted opris PsII &% o pi vot

about the secgndicp én\ﬂ??o A% §Qe'1§5@d é)-gﬁﬁoﬁ tO8hidR g%?err%e'ﬁ&?mctﬁg &%&fe%iayby

transverse back and front nenbers to provide support w thout
interfering wbt kunphgemvithhtsyomb andpelus enx V@'tltethaggmntm\xélxltehdwﬁlgrfwar dly. The

transverse fraont er of . the eI Vb C{adl e ma%tbe C ered as being
somewhat in tH]éWSIHS & 6‘%‘“&&%% 1&‘9&?18 DEAPEPHWRRERR a}‘lné\i‘/“% a% t&Way regions
35 are defi netthe@abiBECIT tisd mletraureaoqor@nﬁwyslethﬁmlﬁﬁodﬁﬁéﬁ@eﬁab%@ thd tisephoul d be
understood that other cradle configurations may be enployed. A stop 37 is

provi ded on offem@ke slight #djuBentotoghc P@@PMF@GW%YO‘ﬁﬂé‘Ft to he apmicg o Spport to
| t th t 0026] Th
i e ext gyt Asothg\'tﬂlghstutpgxi Ewi)%kfgﬁ%}?&tﬂgrtﬁe &Gadle Hkééoatndrn?cﬁfreé’\?d'r@ﬁ rdl ] e

di st ance between the pi e forward region o e thig
support 14 mmdetﬁw¢mmubvatmm¢hnmmugth@saappg ategfde Whém@bhmgtheffort) is

ffi tl t h t t t t i vot
xes. 16, 30 T B UM St e s CREE AR R RRA St oRou] SabE Tt L Cer

seated in theaspﬁah ivot etiatHoRcddlbder Reveridag all n%k@ﬂﬁ@hdﬁl@ot%ls@l@tth@f the torso
by the weight applied by the user to the t h support. By way of exanple

only, | have fl]@ﬁ}}ﬁé fonga oI thgithiglyy kecomes progresswe y less. Thus the thigh force
required to maintain a selected increased seating angle is reduced.

[0027]  Figure 2 illustrates, diagrammatically, the invention as embodied in a
chair, and particularly the type of chair described in U. S. patent 7,695,067 dated
April 13,2010, and entitled “Ergonomic Adjustable Chair,” the disclosure of
which is incorporated by reference in its entirety. In this embodiment the frame

38 includes an upstanding back portion 40 and a crossbar 42 at the top. As
described in the aforementioned patent, the chair includes a pair of elongate
profile bands 44 that extend downwardly from the upper end of the back portion of
the frame 38. In the embodiment of Fig. 2, the lower ends of the profile bands are
attached, at 46, to the pelvic cradle 12, preferably to upper portion of the pelvic
cradle. The profile bands 44 are maintained in longitudinal compression and serve
as a support for the user’s lumbar region by an elastic fabric or membrane attached
to the profile bands and spanning the back of the chair. In other applications of
the invention, such as in Fig. 3, a more rigid, but expandable membrane 48 may be
provided. In this embodiment of the chair the profile bands and seatback
connected to the bands provide the user with a back support throughout the range

of motion from the rest to forward tilt positions of the device as illustrated in the



WD 2012/ 051112PCT/ US2011/ 055607 7 di mensi ons may include a horizontal

di stance between the first and second pivot axes of about 2 1/4 inches, a
verti cal wo0se11Ret ween first and second pivot axes offCahsee11833647 i nches
and a horizontal distance of 6% inches (or nore) fromthe first pivot axis
to the center of effort. The pelvic cradle is mounted on its pivots 18 so
that it tends to assune a relaxed position in which a user seated in the
cradle may be supported with his torso and pelvis in vertical alignnent
while allowing free novenent of the user's hip joint and thighs to vary the
seating angle as desired. The ability of the pelvic cradle to pivot freely
in this enbodidremgseddblpedile hends sty viaty imskepesb ioffht a eatjaspendsrg sipp@t t he

portion of the e wei ght tq be. applied..to t ar. As the.thigh
Popport pi vo Srrs by Ao dardn PRB S ineR s B R SehBRa I Phe knees
move downwar dfurth€ d@as innfle hdeensadibhipaadi@l € whil e enabling the user to

mai ntain vertical alignnment of his spine and pelvis. It should be noted
that as the plQB8] axFiukpsved-7¢ Hadrats, diagemmetigelly)a uyanisated W entache pi vot

axis 18 the a%bﬁpggatﬁlgg)g@eﬁ%odiﬁ%ngéﬁtﬂéﬁﬁvgﬁﬁ)ﬂn@ﬁh Qb ER Al &SR Thus

the thigh force requi to maintain a selected increased seating angle is
reduced. [ 002%JaEngupoetichsibaling prafressivelyiingeamypecator] dnglest hhescnvaumtciaon as

enbodied in a _chair d icul arly. the t. .of ir.described in U S
oatent -7, 665 GensioadrsR T Mg ot iRy bR e TR b S SR PRt abi o
Chair," the dpsati@s@igurefC)MTHeNhigh syt P olidtesh tyng Rbetanesy indlihdds
entirety. In this enbodinent the frane 38 includes an upstandi ngtP back
portion 40 and® Heepabigsagle mrrepses: Ha afl ppsitipns. e Pehipeadlp self-pduss abdkent i oned
patent, the chaj ki NG : W of s i at extend
downwar dl y frg%ﬁvﬁ{egﬁ%%gt?aéﬁgﬁﬁk §1%lﬁaes 1Efér%8ﬁlg§0§1 I glir?lffdg{‘tﬁ% ﬁ%p??gt%% . In the
enbodi ment of tdeqy.In2he tekhténg maition €higsreof A} the uparbfthiges bapdsillalrte tlat flached, at

46, to the pelvigc cradle . referably tq up orti.on of the pelvic
cradie. The' pri e & Ganiat B BF B Rty ndRRYo R betndinbfialEssi on and
serve as a SURRSY dasfiPfeatvii@d W@ ForwaldiBRrhip REtGFtHIY ARk 88 Fost dfaky i ¢ or
menbrane attached to the profil e bands and spanni ng the back of the chair.

I'n other appl Feht Indhe faspaidiat positiont(FigHre Hle Reasengan megcasgthegeatiige rigid,
Pu, SXpendal g EOP e TS BLENIRF e ingE et Bl e chel
a back suppor tdwantage gtioemed blyeha mingee positotingof the pivotsHE, 30ewtl theofofveardar d ti | t
88?2; Ioggilgl;c%é?[%gg%\{(ifﬁg%%ulgggé Enaéﬁfedthie S i%tﬂleg of ¥}\¥:e) weight of the thighs to

raise or lower the user’s torso relative to his legs thereby increasing the seating

angle. The pelvic cradle is contoured to cradle the users pelvis and its pivotal

connection to the rear portion of the thigh support enables it to maintain a level

position independently of the position of the thigh support. By maintaining a level

orientation for the pelvic cradle the user will not slide out of the cradle or off the

seat even if the thigh support is angled downward, as shown. Additionally, to

facilitate the user’s accommodation of different tasks, the user can easily pivot

forward and backward to independently adjust the angle of the torso on the pelvic

cradle while the cradle is in a lifted position but without changing the angle of the

thigh support.

[0029]  Figure 7C illustrates a user on a stool in a neutral position. The frame

of the stool may incorporate a seat lifting arrangement, such as a standard

pneumatic gas lift, to allow the user’s thighs to drop further, to further open the

seating angle should that be desired



drawi ngs. The profile bands may vary in shape to offer a correspondi ng
support profile to the user's back as he adjusts his position on the chair
as expl aiweaoiznsiuet her detail in the aforenenti oned paP€musS2010028pFi gur es
7 A-7Cillustrate, diagrammatically, & user seated on a stool incorporating
one enbodi nment of the invention, with the user being illustrated in seating
positions having progressively increasing seating angles. These include a
rest position (Figure 7 A), a forward tilt position (Figure 7B) and a
neutral posture position (Figure 7C). The thigh support is shown as being
progressively inclined as the seating angle increases. In all positions,

t he pel vi c cr §38] selngumsts@ml Hholustrate g dpiﬂxmg heéght stogbintradrating tiel

positions it rOV|de sup ort for the.user' nd t In the
Pesting posi t IBh R Rl B RS B BAS PAF Roelhe £ oor
and the user ﬁﬁﬂlsShﬁendeld&b acmmdtd ralstd aygalfcﬁtﬁ)n@ehon B d@e[fﬁﬁié fableg dP

i ndependently rock his torso easily rearward and forward at the hip joint
Wit hout raisi RYPYIBEt FUF18R’S- of the seat. In the forward tilt position (Figure
7B), the user in L.HB igG@hicn t hi gh downward
agai nst the tklgﬂ suﬁ%%?%gnxﬁg nech?n?% H%%?E%Pégglgggwégg% by the

rel ati ve posi ircorporgedoifntct dnecrginpotis chiag: @@h anthat descritedacehnextiensition of t he

t hi gh support _enab the lftl f the e thi hs t alse or
oner ThePor RS TR PR R e L b B e S b8l o T
angle. The pelrs tmgﬁ@ire apsroLidiitddy padil¢1eo Hedopwithehdiger fch@hyi s and its
plvotal connection to the rear portion of the thigh support enables it to

mai ntain a | e®8IvHa4e pifload thedepetr @& Hieltgrsg pniorhe o8t K vathoptjaisingi gh
support. By V, I t he user
wi |l not sI|ggkgggh@?&%ﬁg]?%gﬁ%%ﬂg$%%%?h%ﬁgyg§é?k %g%ﬁllb&ﬁﬁ%?ﬂ$ support
is angl ed domnﬁmn@dva&x&ﬂ@mhuhﬁddmnpmnﬂkfymyboobmmmdﬁmatexmhm user s
acconmodat i on of f er ent taﬁ? % sebp ¢an. ea Si %gﬂkvo ogward and
backward to m%r%%rg%ﬁaven?ﬁewaa? tsb‘[nﬁe BN B STOVHEI PO B St RE IR T ¢
cradl e while GhghGhadees iifghsar@sibsiah@sllynesdllel nhdBboMinimaBackkangi ng the
angl e of the thigh supPort [0029] Figure 7C illustrates a user on a stool

in a neutral PEPCEEDRY hméofflfs Bds o Figupe9G ilbtsiratemipeiuporigoiha ceriningbat
lifting arranggpe t11t ﬁﬂ)n%ﬁ “ﬁn&lttﬁ g@a‘ﬁﬂ%Qﬂ%é'H@stBe%n%?eagédf‘téﬂtﬂhﬂ ! ow the

user's thighs to dro urther en the seatl ang e shoul d
t hat be deS|rddgmwbmm&mﬁﬂﬁE@ﬂmQEﬁﬂh@ﬁZQ@ﬁM@&Eﬁ@Eegfﬂﬁﬁﬁﬁbﬁugures 8A and 8B

illustrate a d af i n t stq or ti.n ventl The seating
o angenent 1 ot Sereohbier biB wHREROMRT e Rt b well R e g emdod 1o
acc?rrrmdat e I eHeSRdotapticant msSosdy@hnp@ desphitg Rgiftidbihe shighs. copyr i ght

sSurt aces

Additionally, the profile bands maintain an appropriate degree of back support.
Figure 9D is a diagrammatic side view of the chair in a neutral position. Here,
again, the chair may incorporate a pneumatic gas lift to raise the chair higher and
allow the user’s thighs to drop to further open the seating angle.

[0032]  Figures 10A and 10B illustrate, diagrammatically resting and forward
tilt positions of a stool mechanism similar to that described above, further
modified to include a stabilizing link 50 to maintain that the attitude of the pelvic
cradle constant throughout the range of motion of the mechanism. Stabilizing link
is pivoted at one end, at a pivot 52 to a rear portion of the frame 16. The other end
of the stabilizing link 50 is pivoted at 54 to the cradle, as by a lug 56 extending
from the cradle or other suitable connection means. The links connecting the
pivots 52, 54 and 18, 30 define a substantially parallel bar linkage that maintains

the constant attitude of the cradle. Thus, a person seated with his pelvis supported



[0031] Figures 9A-9D il lustrate, diagrammatically, the invention as

i ncorporated into an ergonom ¢ chair such as that described in connection
wi th Fi guwe 2812/Bigare 9A il lustrates the user in a chai PCrrusedti/sssad
position in which the user's thighs afe approximately parallel to the fl oor
with the user reclining rearward to offload the weight of the torso onto

t he backrest but without raising the thigh support. This notion is
permtted by the independent pivotal capability of the pelvic cradle. In
this position relief may be obtained fromvertical, conpressive stresses on
the spine. Figure 9B shows a user and the rest position in which the user's
t hi ghs ar e substhantadkl day npartainlabgnimentiol thefspmeo withrtble hélsislarokghosit fapport ed by
the profile bands Fi ure 9C.illu rate air in the
forward tilt P8 77 %%%?‘hﬁ\wsélﬁgpﬂsé gL tﬁﬁ?oé}é(é‘idetﬂH‘é%p%sé%% F‘Snsgﬂ%“&sed by
tilting the t[oo3BE dmégm I ¥n @Y BiiNadtratd e hltbiphissn pPEIEtres BeLansMBOf t he
mechani cal advanta scri bed above, the mel ht of the thighs can be used

to count er bal BdEicHAR adbiryntesttted gk g8 and arm § tohpgradiciptyo whishphihg or
[17ting the  KgiisingAdRishiiofBliad i ARcRp0L ide&rBaPdRVERI Ntain an appropri ate
degree of bac supp Figure 9D is a diagrammatic side view of the chair
in a neutral ﬁﬂ&ﬂiloﬁ@uHEﬂéAimngBIHuMmehapﬂmNdyﬁmn@wtpufﬁmﬁmanbneunat|c
gas lift toraise th %; ow t hi ghs.to drop to
Pirther open PRETar AR sy SRBOH RS R bt W SR R ob ARt e

di agr ammat i cabhyttade idtdrd, dBdhdipierides 4 éihfle RORblrc@ Bt 88 pAokld@eh fis@chani sm
simlar to that described above, further nodified to include a stabilizing
link 50 to maPWealhtorthaframpeAdty qf&?&@raaf spaged prpmyens 2Srigges! wih dheasar
throughout 1t Ngorid QFth%fseﬂ%%'eQQn&)%p YRGAMY SR andlafOBiL AN Bordrebitg 6

pi voted at on at a pivot ear portion of the frane . The
ot her end of thexdspaldenti mterggatdzd crﬂmr?o@ck sndpanyotngtch Ot aBdvat exish&heelmdl e, as by

a lug 56 extenpdin t he cr r other ab ns. The
ks connect Pig e s B opgregls e Hon iy ¥ sy afi ik GP B S Fo RS

paral l el bar ldapkagien bhab ffﬁﬁiertbmerwwwﬂ@ldccmﬁ@ﬂﬁar;amairtwde pic the cr adl e.
Thus, a person seated with his pelvis supported

2012/ 051112PCW@S@@IE&M@%W%V%lgh’é)S@ﬁéa;%é@“ﬁleﬁ&em@aﬂﬁl% gnnent of the
spine with th #ﬁﬁ] t %Qﬁj ition
and the forma? t.??@ﬁ%m%gggpﬁﬁﬁo t Hh@awp?%@%%?m%ﬁﬁﬂigéé A&gﬁ%§118
illustrate themgeoﬁmmhsmmﬁmeﬁmgufﬁscmﬁmuamﬂhaﬁﬁrpm@pﬁpédmmme@ddeaﬂu

i ntegrated back.55 and arm57 . to the.cradl e,an e stabilizing
K0 s pr b isaRa st Rl ot g B i By b st Wb 88 104 and
12B il | ustr at erwbRSPEEEE pMeidh (ﬁtszp@tprmdt the fuv@rrebnt sl dinddRsWird@AghOf

anot her chair enbodi ment of the invention in which the cradle is omtted.

| nstead, the &%&ir includes a single contoured seat 58 pivoted at a first
pi vot 18 to t MRy s A andl1 3B3 ] RGA Afedich iy AALA LLRor al
with the rearhggﬁllonloﬁmt%ezgga? 5 &%xfgﬁlg%bmarﬁ%jygrgngﬁﬁ%QQEa% and are
pi vot al | y conieghiehl titeccham inchdiep e pdieitt cradlatvitg ratimdgrefedichaibark aadd ar m uni t

60 at a pivot axis hai r. back i s npvabl onn c d to the frane by a
Stani 11z e ) Pk 00 ot olfs dsaud N R B SRR ko bR,
|l ower end of {hgvated dtafsyedial bt Iha&lamsm&o@iehﬁﬂg@npﬁfermy ki Ak Sovdd pi vots
18, 30 and 52, 54 defines the parallel bar configuration that functions to

mai ntain the [REM Qrtbplackpr grgs pertien of e sniggraliradipe Thathigh wpprorbot 8l of t he
hair. Th
chair. The copf; fi’Jlr blag aﬁc?@:;adi%%fzta!ré)algg{més&@ fﬂ&kagé 'ﬁfegha%%%{l ﬁ;y ohen in

depressed to prov de support for the u Vi s, partl
the forward tnmhumgs@mgntmpmn@&m@621@BpommmmaEWMhUMnhehm&mﬁlmmpmné4iding

L?;\é\?;%,rg? i I':gfsl @ggd;q{) 003(ﬁ£|:l g](l‘j‘r oS € sea%ng angﬁB Hlel Ililqgéhrarailsm includes a

pivotal connection 68 between the rear of the thigh support 64 and the unitary
structure 62. The pivot 68 is located in the region of the juncture between the
cradle and back of the unitary structure 62. The constant attitude of the unitary

structure 62 is maintained throughout the range of motion of the chair by a parallel



in which the chair includes a pelvic cradle with an integrated chair back
and arnrest unit 62 adapted to nove as a unitary structure and a thigh
support owWorhetosig2pi voted at its rear end at pivot axi #CHR/SR@1BOUNIt 62,
preferably at the | ower region of the'back or rear portion of the integral
cradle. The thigh support 64 and unitary chair back and cradle 62 are
supported by a |inkage nechani sm 66 that maintains the unitary structure 62
in a constant attitude while the thigh support 64 is urged downwardly to

i ncrease the seating angle. The nechani smincludes a pivotal connection 68
between the rear of the thigh support 64 and the unitary structure 62. The
pi vot 68 is | badinkdgd thatihdudesgi our afpatatiel links G LiF2ecdnetatesbat onhendiodbt e and
back of the upitary structure 62. The constant_.att.itud f,oth itary
structure 62 O AERVETHER frgtanati Then Angd sttt i M Onai 1 by a
paral l el WO 703/ QbdclcdREpVIEA3114 QHhE it 81 abiarlolveinkagsortiftat ThenCl udes a
pair of parallel links 70, 72 connected at one end to the forward portion

of the franme mMschanisn (oelso Meludosa gaide lipl {R thapernges thegear|of hedraps 1672 ar e
connected at pj 268 h Qdt WL BR S 49 gaiLpQkihd on. The
mechani sm 66 alﬁég&i%néﬁ}dig)rg gcjiuelIﬁ é) I'eﬁk§88€épﬁat@cénﬁ@€§ theé) elgér of the
frame 16, at pikd6 g@des tho fiivheerfdor wer tHighndpafrt ¢4@dongi ghcudarppodiffeat at a
pi vot 84. The_.quide link 80 qguides,the front end . the, thigh su rt 64
B ong a ci 1 culS il udhE PERma R el 6 i gy 3 ERaRh
unitary strucbalgkege. i18 n@yibetedotby thahguigas ald @lds bﬂﬂhekﬁi%’lkﬁ@)@ort%ﬁ alomy be"
noted that gui didgf% the ends of the thigh support 64 along the different
C

arcs results the _rélﬂtfaé@tfiei}’éts\iﬂ 1t ¢ffqctipg V’é‘ﬂla]ﬁw(ﬁtpob’é P@W"ttg‘éth_tigﬂ YRPSUppor t
about whi ch t Bk Whith BUMRAI fup Q1 RS, THI inthd DHAY p Rt/ RbIRAIAn LiRe! T

1
shifts in space as the nec mi1s operated throu Its range not i on.
[ 0036] Fi gur es agéhaénaxbanishBisarperatkidatromgimits range bf wstiorat i ons simlar to Figures

13A and 13B b i th_the cradl rtion of the.unitary structure 62 being
removed. 1 nst 0P ¢ nEeaAd AR e e et i1l Th I e st nat
i s connected d3AQBH IYBbLE: Wligthenkddds YorRac Kf @O dniddrisShdiue ldmheingt pi vot 68.
The operation of the nmechanism 66 is the sane as descri bed above in

connecti on wi fanavicduinstead.3he elivdr iy srvided ayith & falltcontodedsea S8 dhatis formed in
0 ; e ; , el b
e rear regl Q&nQFte& e acIB theQunf? A 1% ?nlé;fé{ﬂpé%ﬁltcufré)ﬁt a{)&ﬁébef fgqu?lF lﬁﬂé}%ﬁdﬂ S when

in the forward tilting position. gures 15A strate,
di agr ammat i cabf the nzecBaatm g isntbe keamd ssrdeséribiell abovtean chiatectodn Wity lirgases13A and

138 10 a stoo; Gonfi LA O S0Uioh RErMILY A RAFK AN AHNLg ! uct ure.

maintain support for the user’s pelvis when in the forward tilting position.

[0037]  Figures 15A and 15B illustrate, diagrammatically, a seating mechanism
similar to that of Figures 13A and 13B in a stool configuration without the unitary
back and arm structure.

[0038] It should be understood that the foregoing description of the invention
is intended merely to be illustrative and that other embodiments, modifications and
equivalents may be apparent to those skilled in the art without departing from the

scope of the invention.



[0038] It should be understood that the foregoing description of the
invention is intended nerely to be illustrative and that other enbodi nents,
nodi f i catworne12zsdiiequi val ents may be apparent to those #kiriuseaiosseohe art
wi t hout departing fromthe scope of the invention. WO

2012/ 051112PCT/ US2011/ 055607 12 | CLAI M 1. A seating nechani sm
conprising: a frane; a thigh support pivotally nounted to the
frame along a transverse first pivot axis, the thigh support having a
portion extending forwardly of the first pivot axis and a portion extending
rearward of the pivot axis; a pelvic cradle pivotally nounted at
a transverse $§€dxdMpi vot axis to the rearward extending portion of the

t hi gh support, the cradle being adapted to pivot with respect to the thigh
support and bei ng fF.ecep saating mcthmispetamnerisiregi on of a human to support the
pel vic region and torso fof the user in vertical alignnent independently of
the inclination of the ¥6fWard portion of the thigh support, the second

pi vot axis bei ng novablaahigpwapsbripidndly Aowaedtdthasraibaldngrwangvdper ti on of
the thigh support tilts forwardly; ) ~ the thigh support and the
first and secHRdPPIOUS. AhcetSighesupRprt kryvigeptien %Zift@@h@efg’f‘ﬁ’%{d rafuhaiiarsy

mechani cal ad |Gl .0 control the position
of the thigh ﬁgt%?fa%ﬁrﬁ%lﬁ%&ﬁd?nﬁ%g%BQ@FE%E)&{}%y t he seating angle

of the user while countagrchat andicrpgvdtdily meirgét ataftrankrersesecdns ppeitukis and
torso by appl 9 LI 61 RSIRYT SR oF 18 ARRURHAPRLLOR Slnd REHD'S"
pivot with respect to the thigh support and being receptive to the pelvic region of a
human to support the pelvic region and torso of the user in vertical alignment
independently of the inclination of the forward portion of the thigh support, the
second pivot axis being movable upwardly and forwardly as the forward portion of
the thigh support tilts forwardly;
the thigh support and the first and second pivot axes being located
and arranged to provide a mechanical advantage sufficient to enable the user to
control the position of the thigh support about the first pivot axis to vary the

seating angle of the user while counterbalancing the weight of the user’s pelvis

and torso by applying thigh pressure to the forward portion of the thigh support.

2. The seating mechanism as defined in claim 1 wherein the second
pivot axis is located rearward of and above the first pivot axis, whereby as the
thigh support tilts forwardly the second pivot axis is moved forwardly,
approaching vertical alignment with the first pivot axis and lessening the force on

the thigh support required to maintain the position of the mechanism.

3. The seating mechanism as defined in claim 1 further comprising a
stop member disposed on the frame and engageable with the thigh support to limit

the extent to which the thigh support can rotate rearwardly.

4. The seating mechanism as defined in claim 1 further comprising the
cradle having a seat portion and a back portion, the seat portion having leg cut-

outs at its sides.



2. The seating nmechanismas defined in claim1l wherein the second pivot
axis is located rearward of and above the first pivot axis, whereby as the
t hi gh supmorzo12ishitie forwardly the second pivot axis is movab2610/05%0T| v,
approaching vertical alignment with the first pivot axis and | essening the
force on the thigh support required to maintain the position of the
mechani sm 3. The seating nmechanismas defined in claim1 further
conprising a stop nmenber disposed on the frame and engageable with the

t hi gh support to limt the extent to which the thigh support can rotate
rearwardly. 4. The seating nechanismas defined in claim1 further
conpri sing the cralll e Hdwisegfing seheniporas deimedn clainpdo¥hepon thegulvie he seat
portion havin h@g ut out.s a %t@?SiQ§§~ tW_').ZO 2/q;1ﬁ12 / US2011/ 055607
13 5. THEUSEATNY HELARATLM SEOUE Y S AL A MY OWHEPEPRR RE pel vi ¢
cradl e is freeetthighisiyforabout the second pivot axis independently of the
position of the thigh support. 6. The seating mechanismas defined in

claiml wherein the pelyic cradle is connected to.the frane by a
stabi1izing 1ink prvot ddCaFaERaIGRETED ot Ao el el ihd e TRBeaEhE end to
the cradl e, tBRURIYccsbal tht B@mkD aGEAlAhd Ihiepi¢ARS LM Ad td thede

t hroughout the range of novenent of the seating nechani sm 7. The

seati ng nmechafirsmand adbe phegendrio ghexdradle thivebyeiorstabHize sheatspdlp #1 hegpnsiank and
t he connecti ons: first i fine a four bar
[ nkage - CltRE GRS RIS RSl AERIRGS 1% 0, L Per
conprising: the frame including an assenbly having a seat segnent and a

back segnment; at |tast Tdrecsingmgerheyisihlagdéfivied,in clesn bivdistein freofabileingand
mounted to the frame at at .l east one fixed |ocation on t frame,and having
2 back segment™bRELRa Ty L O ge e Dec CRgnE R sy Al Pt BB e or 1
band havi ng alihkygbar portion adapted to bulge forwardly at the level of the
| unbar region; the pelvic cradle being connected to the profile band to

D e o D e oL bl ee BpRr han oL s profi e
region of each profil e thafgnk mchRIMg Al sahify hilvih €8 RN S@nicat Adea RRRI t1on of
the thigh s ust)eogrnEe-nt; at least one elongate, flexible, resilient, profile band mounted to the

frame at at least one fixed location on the frame and having a back segment

extending along the back segment of the frame, each profile band having a lumbar

portion adapted to bulge forwardly at the level of the lumbar region; the pelvic

cradle being connected to the profile band to apply a variable compressive force to

at least a portion of the profile band along its eclongate direction whereby the

degree of bulge of the lumbar region of each profile band is controllable in

response to the position of the thigh support.

9. The seating mechanism as defined in claim 6 further comprising a
seat back rigidly connected to and extending upwardly from the pelvic cradle, the

cradle and seat back being movable as a unit.

10. A seating mechanism comprising:
a frame;
a seat pivotally mounted to the frame along a transverse first pivot
axis, the seat having a portion extending forwardly of the first pivot axis and a

portion extending rearward of the pivot axis;



9. The seating mechanismas defined in claim6 further conprising a seat
back rigidly connected to and extending upwardly fromthe pelvic cradle,

t he cradlwoant/sear back bei ng novable as a unit. PCO/US2013 85360 g
mechani sm conprising: a franeg; 14 a seat pivotally nmounted to the
frame along a transverse first pivot axis, the seat having a portion
extending forwardly of the first pivot axis and a portion extendi ng
rearward of the pivot axis; WD 2012/051112PCT/ US2011/ 055607 14

a hei ghtw se extendi ng seat back pivotally nounted at a transverse second
pivot axis to the rearward extending portion of the seat, the seat back
bei ng adapt ed t o supporaheightigise exstending scai backeyvdtalhl madritefhataritangyerse t he
user's pelvis independent]y of the.incli.nation of the forwar rtion of
the seat. t o SBREREOLRTLI LS TeaMIEH REERIOEBYEOn bk arey B BRI "ae. ¢ ne
forward porti edupedd tb Reppold DiReSYRBAY ih veitichalfg@mead hitly the as@tsgleiltis zi ng |i nk
pi voted at one end to the frane ana at the other end to the seat back,
thereby to st HSEP§nslenthnef themelipaior of theforwid parten okthsseainte s3ryd verti cal

attitude thr OP%PA%&S by HAVASe %wﬂﬁ&%ﬁ@&n&?dl% Q?th%?@éﬁa?@p&ﬁ&ﬁ@ﬁﬂh@m

the seat and the first and second prvot axes being cated and arranged to
provi de a necHagh swboaditafiragellysuf fi cient to enable the user to control the
position of the seat about .the first pivot axi o.vary the seating, angle
of “the user wihi I e counter BT Y HBY Hoimgd Iy R irbap ACn3 T 8,0
torso by appl y thgsédnbedk, HeRDS W Stabilizd the séHbUEX id aponithanvudbtatith@lyseat .

11. The seating nechanismas defined in claim10 wherein the rear portion
of the seat i ¥HigdpEHudethrpaghod the r@@gﬁ%fggq)\@ment of the seating mechanism.

the seat and the first and second pivot axes being located and
arranged to provide a mechanical advantage sufficient to enable the user to control
the position of the seat about the first pivot axis to vary the seating angle of the
user while counterbalancing the weight of the user’s pelvis and torso by applying

thigh pressure to the forward portion of the seat.

11.  The seating mechanism as defined in claim 10 wherein the rear

portion of the seat is formed to define a depression.

12. A seating mechanism comprising:

a frame having forward and rearward portions;

a pair of substantially parallel links, each pivotally mounted at first
and second pivot axes to the forward portion of the frame and extending
rearwardly and upwardly;

a seating member disposed above the frame for supporting the
pelvic region of a user, the upper ends of the parallel links each being pivotally
connected at third and fourth pivot axes to the rearward portion of the seating
member whereby pivoting the parallel links about their first and second pivots
moves the seating member upwardly and forwardly while maintaining a constant

attitude for the seating member;



12. A seating nechani smconprising: a frame having forward and rearward
portions; a pair of substantially parallel 1inks, each pivotally
nount ed awofzbr#tsiand second pivot axes to the forward p@criusaoiefosiche franme
and extendi ng rearwardly and upwardl y;® a seating nenber disposed
above the frame for supporting the pelvic region of a user, the upper ends
of the parallel |inks each being pivotally connected at third and fourth

pi vot axes to the rearward portion of the seating nmenber whereby pivoting
the parallel |inks about their first and second pivots noves the seating
menber upwardly and forwardly while maintaining a constant attitude for the
seating nenber; WO 2022h@hsafRPARY G0 d BB RArWidd portions, the rearvari gh

support having forward and . rearwar rtions, the rearwar ortion being
o oral 1y confetPRitEE PR BRI RE LB A M o BB BRORT ana
ext endi ng for war eltshdafy foheardBalfitioscami@ember; a guide link

pivotally nounted to the rearward portion ofthe frame and extendi ng
upwardl y and forwar dl y,2 ¥ ik Rigotplinropeehtp e (et porioReEse 8gM€o t he

forward end of,{ bgeddn w%hldag%& forwardly, the dguidet T g’ﬁib&huﬁ&‘&mg&'b&’ﬁ) l'i nks

and their respective pivots belng arranged to enabl € dowmward force to be
appl i ed by t héedssrdrd enchdighsthigh support;hi gh support to cause the thigh

Conatant attitude 1 hor asyPAls BaPHEF FHE s IERE AT P enabl  ng the

user's spine aRshgee kyémbleQiov@tdfordt tv¥ St bpslald byl th@N¥ERthighs to the thith The
seating nechanismas defined in claim12 further conprising a seat back
secured to andupRiténaIusg theghiah argportte itifpevasdiypyhilg maippiaing the seating 4 A

seating mechagi #{BCOMohSthiGittitude thereby increasing the seating angle while enabling

the user’s spine and pelvis to remain in vertical alignment.

13.  The seating mechanism as defined in claim 12 further comprising a

seat back secured to and extending upwardly from the seating member.

14. A seating mechanism comprising:

a frame having forward and rearward portions;

a pair of substantially parallel links, pivotally mounted at first and
second pivot axes, respectively, to the forward portion of the frame and extending
rearwardly and upwardly;

a seat back disposed above the frame and having upper and lower
portions, the upper ends of the parallel links being pivotally connected at third and
fourth pivot axes, respectively, to the lower portion of the seat back whereby
pivoting the parallel links about their first and second pivots moves the seat back
upwardly and forwardly while maintaining a constant attitude for the seat back;

a seat disposed above the frame for supporting the pelvic region and
thighs of a user, the rearward portion of the seat being pivotally connected to the
seat back and one of the parallel links at the fourth pivot axis;

a guide link pivotally mounted to the rearward portion of the frame
and extending upwardly and forwardly, the guide link being pivotally connected to

the forward end of the seat;



a frame having forward and rearward portions; a pair of
substantially parallel links, pivotally nounted at first and second pivot
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and havi ng upper and | ower portions, the upper ends of the parallel |inks
being pivotally connected at third and fourth pivot axes, respectively, to
the | ower portion of the seat back whereby pivoting the parallel Iinks
about their first and second pivots noves the seat back upwardly and
forwardly while nmaintaining a constant attitude for the seat back;
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to the forwar &%&hFkdn ARt YbstanpBlyrdgad stifuds plerrySRO ey B HE 672118 t he
paral |l el and j i : thebr i i L ed to
enabl e domnma?ﬂﬁgg?g%&%%hg q?ﬁ%ﬁ%%%ﬁﬁiﬁgﬁghﬁgg?hég%ﬁ?gﬁga?gﬁ%%gggbrmard
portion of the seat to cause the seat to tilt forwardly while maintaining
the seat back in a constant substantially vertical attitude thereby

i ncreasing the seating angle while enabling the user's spine and pelvis to
remain in vertical alignnent.



