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2252240 CRAI SE LOUNGE RECLI NI NG CHAI R BACKGROUND FOR TNE | NVENTI ON
Cross-Reference to Related Aiplication This applicationis a
continuation-in-part of U'S. application Serial- No. @25224G filed February
1, 1991. BACKGROUND OF THE INVENTICN The present |nvent|on relates to
,furnlture and, nore 0 p&HALSE B (RECH ALRc| i ni ng nmechani sm for
art-icles of furnlture such as chalrs sof as and | oveseats. I n general, ngst
convent i onal reclining chairs enploy a rel atively conpl ex recliner o
mechani sm which is operatively interconnected between a novabl e chair frane

-and a stationary base assenbly. Typically, the recliner mechanism has
an internediate carriag &ﬂB p &i & ting the chair frane
for translational (i.e. ve to the base
‘assenbly. In addition, the translational novement of the carriage assenbly

causes correspondi ng recllnlng novement of a seat assenbly between .an

"upri gbtosBORElflederid tb fEé(E %ed g)g%%tﬁl tion. One exanple of such a
reclining chalr 1S shown an escribed 1n U S Patent No. 4,367,895
and-whi ch is assmyied a&pplheaesaronasai g:metrﬁu&ﬁbap*éneparltnveﬂt Qs .

Recllnlng mechani snms typically generate a relatively |arge anmount of
fricti spplidesdonmhiSErimlsiNde &V/Erebhe fhled nBebhuavyedenil99dt-ween t he

"upright” and "reclined" positions. In particular, |ighter weight seat
occupants nust normally exert a deli berate | everaged thrust or force, in
addition to pulling the actuator Iever for el y extendlng a leg rest

ROUN

assenbl y ‘and/ or novi ng t RESSES | i ned" position.

Moreover, it is p}b&e%&dﬁ;g,bgg{,h%% ﬁ,rggﬁgifgc%‘épaﬁrhtﬁ:eéuéﬂdt RIS

_assenbly"to t he al
particularly, to an improved reclining mechanism for articles of

).

.......

furniture such as chairs, sofas and loveseats.

In general; most conventional reclining chairs employ
a relatively compiex'EEEiiner ﬁéchaniém which is operatively
interconnected between-a_movable_phai: frame'and a stationary
base assembly. Typically, the recliner mechanism has an
intermediate carriage assembly'provided_fof supporting the chair
frame for translational (i:e. fore and aft) movement relative to
the base assembly. In addition, the translational movement of {
the carriege assembly causes corresponding reclining movement of
a seat assembly between an “upright" position and a fully
"reclined" position. One example of such a reclining chair is
shown and described in U. S. Patent No. 4,367,895 and which is
assigned to the common assignee of the present invention.

Reclining mechanisms typically generate a relatively
large amount of frictional drag which must be overcome for smooth

movement between the "upright" and "reclined" ‘positions. 1In

particular, lighter weight seat occupants must normally exert a
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"reclined" position due to the relatively |arge included angle between the
seat menber and the reclined seat back. As such, the seat occupant nust
exert a relati velé | arge and_del i berate | everaged force to return the

recl i ned dehiberatableveraged Rryst RY FRYGRsi N AFAitian & Peidimeckhe
ilated with t-i onal | i Is that the | t |
Cannott P FEITERT ed VT LT, BRBRISEBLY, | THE LS o JEE by SBRETIIY
it i ] ter. t oL et .
Pasenbly 1049% ARG Chf o ReRY RPPROHIY RITAEE" e AR bOBsEERn.
do not PG Loy IEPERIED! oRELHAGL PEI 8h1 £ Por CnECabaRSBEERPUNE  EL Sl iEn
entire range of réclrning rnotion. Wth further regard to the |eg rest

assenbly @fe a_s%sa&veaégeﬁsh?r ad | Rfe 'Nﬁﬁfﬂ?ﬁh@ g teYn aggefbIdhd YEuaakl v
provi des sufficient support for the |l egs of the seat occupant, there are

areas of #tihec]l bged” ppositiby okl rd Hie ekst dvelly hEatde ghacluledh analled
_benefit fromeven further, nore direct support. Wiile it is known to
provi de peaitiveen bievsrmat rembext andr theareahiinefieséabtback. t Asgisuch,hghe
appear ance of a chaise |ounge chair and provi de sone support to the md-|eg
porti ons s#atn csspant | mustwoexerbe aadvehetivedy ilaxge| mns négliberate
vari abl e support nenber in the formof an _attached cushi on _was incor%orat ed

into the ¥e¢eraged forgete ZeHHT tthR HRSLINGT Feiito FSEemdiYatCed tSu Syt

for the-ulplg)er- ortiops,of the |egs, -2- such as the backs of the thighs
and. kneeHPHIIrhePREAFIBBcupant when the leg rest member is in its extended

Posi i on. Such 2 supRaLAL MGl A5, dSRELLIRH B0AYPen Wil oBlnleh 18na1

reglining chair, wou ena arr rovi de an occupan

i ncreased-glep] f€ss 0f sCUARLORRE &‘é&pcifetste@s%%ﬂ%r dRnotopg! ¥etEaBtEAC Lo
upper back to the feet 1n a manner somewhat
its "stowed" position from an extended or elevated position until
after the seat occupant has completely returned the seat assembly
to its fully "upright" position. Likewise,' some reclining chairs
do nc;t permit independent actuation of the leg reét assembly
_dt:ring the entire range of reclining motion.

With further regard to the leg' rest assembly of a
conventional recliner, while the leg rest assembly typically
provides sufficient support for the legs of the seat occupant,

v there are areas of the legs, primarily behind the- knees and the
thighs, which would benefit from even further, more’ air;ect
support. While. it is known to provide padding between .the
recliner seat and the footrest to give the appearance of a chaise
lounge chair and provide some support to thé mid-leg portions of
an occupant, it would be advantageous if an intermediate variable
support member in the form of an attached cushion was

—_ incorporatéd into the recliner. Such a support member would -

provide enhanced support for the upper portiohs of the legs,
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~simlar to.a typical chaise |ounge. SUMVARY OF THE | NVENTI ON I n accordance
~with the principles of the present invention, an inproved reclining type
articl gueh b HHelRdKE UL UMRShighl Gha ndles] Wedcnd Ose ¥ C6EQHBant Ne

di sadvant.ages typically associated -wth’ convent | onal recl i ning nmechani sns.
Ther ef ghen @M Qldgrarastohiaienfis hin pies eekténdent positioho provide a, .
reclini ng mechani smwhich €l inminates the internmediate carriage assenbhu(so
as to S|gnlflcanGuph%nhmappbetcmthentas desghibeddab@ﬂ@nﬁwhénameedlnlng
chair-whil e providing. |nproved confort to the seat occupant. It is yet E
anot hewifhi raryeobining chain preeldt enabdet itdve tchaivyitge pa:rw:rq;e oamd
recliner having a |leg, ‘Suppart  member coupled internediate a seat portion
and anoemwé;bweqrégl%s%ambeﬁ%ﬁeshefr Ssy¥shi@ned, SHRRAYe S%FenGiag
suppor t he backs of e -t hi ghs and kn n,occupant of the recliner
when tﬁsn%egu.o S2nom the vrpfr pagk i e Fost ABns Benped APBGHAF ona)
obj ect _Qf rese I.nventi.on to vi de a conpact three-way recliner

whi ch Eépﬁﬁ 3§é oggmﬁﬁgg4ﬁﬂﬁﬁ§ﬁu§§¢h§%Wmth -The three-way recliner is
adapted to. pern1t-- i ndependent "reclini ng" nnvenent of the seat back

rel ative . to the seat nmenber, :"tilting" novenmeént of the chair frame relative
to -3- t he base assenblg i ag¥ UdiE 0 '"Ng.onextendlng and retracting)
of the leg rest assenbly.  TiTt T'tnkage means are provided for angul arly
pivoting (i.e. tiliiagrorhaneet iwetrhaitie f partmcimds aolfortnentpresxns
relative to the base assenbly upon actuation-of the leg rest assenbly for
opt|nlznngnteanlupnxumproved recadmnnqntype”anﬁlclecbfndmrnxﬁunémnease -
assenbly are adapted to tilt the entire chair- frame upon reclining \J'
moverefgscAgsedchwhirht i ig. néesigneddutot. PYREFPRE ngthmvedﬁesﬂd‘oantme%eat
assenbl

t%plcally assoc1ated w1th conventzonal recllnlng mechanlsms
Therefore, one prlmary object of the present 1nventlon 1s-to
prov1de a recllnlng mechanlsm which ellmlnates the intermediate
carrlage assembly so as to 51gn1f1cantly reduce the complexlty,
welght and cost of the recllnlng chalr whlle prov1d1ng 1mproved;
-onfort to the seat occupant

| It 1s yet another prlmary object of the; present
lnventlon to prov1de an 1mproved recllner having a leg support :

member coupled 1ntermed1ate a seat portlon and an extendable leg:

O

rest member of the recllner to prov1de varlable support to. theh
backs of the thlghs and knees of an occupant of the recliner when -
the leg rest member 1s .n 1ts extended po51tlon. |
It 1s an addltlonal object of the present 1nventlon.t0j
prov1de a compact three-way recliner wh1ch permlts use of loose o
cushlons therew1th.__The three-way_recllner_zs adapted to_permltw
rndependent_"reclln;né“ movement'of the_seat back relative_to,the _

seat member, "tilting" movement of the chair frame relative to



‘and | eg rest novenent are independent of each other while being.cumulative
I n nature. I s another object of the present invention to reduce the
i nput force ant for snoot he eration of the:

It
ted b he' t her. .

reclining g)ﬁgrﬁl g?ﬁe%eix?r%ﬂ?%taé%'cc R (e ﬁﬁ%‘&?rgdggeﬂ‘ S B3 sm
h [ t | | d ' . ts des
Subst a0y P 190 At FEET - HEPFBASy 7| odak TaRRIE Fee SUS kL Nee fpran

th on. ih oL i nyeqt i s . o
hai r wharQuitniy pRREHT (16, DEETERhg) (YRR RATIREOLIN tridin dhiR:
primary gedetif2nt@)ideid hfesfeivase8mehe BakeeaRsei® 1 WRIHdH tactBoSt 16QN
and the "reclined" position. In a preferred enbodi nent o0f the present

i nventi opf e Bed wegitt adwenisTy beori Bptiimile iags asddt fsg atompoei.dedrs or
directly interconnecting opposite sides of the chair frane to left and -

ri ght chaddditilonke curyelds torackhmebascofisthahbysé caspembly tang adapsédttonal
movenent of the chair frame relative to the base assenbly. Such

transl at F3A& they enthirefchair cfnaref upen recidipingt moyepgntg | iAs such,
mechani sm.i_nt.erconnecting the seat assenbly to the chair frame and a push
li nk meckadt4Res BeveRehithfue &Q inRSigning, aRvareit of theseak anfsmbly
relative t§ éhe chair -4- frame., The seat ass nbk¥}3ﬂ§4ude§1. s%gt.back
frame anBP8 &% TFPIBOYSFENY aF5. P& ais? &mdnile dbeing
i”terconEEﬁhﬁgtFQQ:fﬂ“ﬂ%ldQéqk mechani sm for causing reclining novement of .
the seat assenbly 1N response to pressure applied by the seat occupant.

Furt hernore, the p&%?gr&éﬂﬁét%ﬂcé % t%ﬁx%t gﬁﬁgéﬁgnin@&éfiéﬁ’ &5 I pgadde

pugh |ink mechani sm r snoot hl'y novi _ alr frame during the
reclini ngheovenpht . forde adelrited bhe f1Rar igedt | Bkcapaftbl #6858 Hndother

operatively coupled to the tilt |inkage neans for causing i ndependent

“tiltingbpevatient ofpthe reclining mechanism. As a related object, the
improﬁed reclining mechanism has incorporated various linkage and
~driye components designed for substantially reducing frictional
losses in an effort to promote easier and smoother actuation.
As such, the present invention provides a reclining chair'wherein
the weight of the person seated therein is utilized as the
primary means for moving the seat assembly between the "upfight"
position and the “reclined" position.

N, _ In a preferred embodiment of the present invention,
left and right wheeled bearing link assemblies are provided for
directly interconnecting opposite sides of the chair frame to
left and right channel-like tracks of the base assembly for
permitting translational movement of the chair frame relative to
the base assembly. Such translational movement of the chair
frame coacts with a swing link mechanism interconnecting the seat

assembly to the chair frame and a push link mechanism for causing

"reclining" movement of the seat assembly relative to the chair



selective actuation of the |eg rest assenbly..- Moreover, the bearing |ink
assenblies are provided with adjustnent neans f.or permtting selective -

adj ustnent of the side-to-side relationship between the chair franme and the
channeffriames t Thek $eRdy aRsRiAninGsier a2 SRR bpackrfranasend anaeat
nmovenent therebetween. The Iegprest.assenb#¥ i s. operated.by.the seat -

occupaﬁF?F@t&HMﬁf%ﬁT@RﬁQﬁﬁ%r etBe FHP&EQ éﬂ%lﬂQQHfQﬁﬁﬁ VWEEE?QLHYiﬁfn,
bant ogEaEn SMifegel Redhedie8  £8F PRsibel dErlirdHY Pereihb Bttt ot

|0 ext 8adenaaB0dnE 8L AEh! NI POceS]-B53R0L Y 301h 08 18 AeBlddskle | 0

rest assenbl y i oV posi-ti1on: hanism1s-

provi dedlpant .l fabthebabLenOthb Gt Eskuré Hpsted My the 8B8t0bcEaNERR!

different protracted positions.. I'n addition, rotatiion of the drive raod
assenbhtsCRC iR | the ashsRt ESnkhfiechhhism i FergenButly feovikg! thag" _
the chair frame relative to the stationary base assenbly while the included
angl e bhadeerfidme sdarihgcitimndreebinimgbmoviementi.nt alneadlidsiomt | they
constant throughout the entire range of "tilting" novenent. -5- = _
A ~~~~bearing--link--as Lies-~are( operakiveiancoupled abot tdhe ftaltire of
the present Yinvention, forward novenment of -the chair frane-relative to the
base addnkpop means cfornicaysing indepenrdent| Jtalsdnglt PavenenheHBale for
rearward_angyl ar novenept of _the seat back ,so as to nmaintai

subst afEL&CH Ve RE MR L EPRaPEINI D el GRe A B e ARRA™HLEK ah@’rgﬁ?%aﬁﬁ"acgﬁf wal |
face, _Furt due. fo_the red £1 L oLLonal e oved
ool | nEPaFabRat it d1o e S BEPT e ithoaR IR Aknd TBEE S O

w0 SRk ALARGUCLIR Bogliagne 91chE i iencylde Sesbcasnietini
between the chair frame and the channel=-like tracks for producing.
smoother-and'quiete? tfaﬁslational mOVeméht:therebetween;

The leg rest aésémbly is ope:ated-by the seat occupant.
rotating an actuator lever through' a limited angle whicﬁ,”iﬁ
turn, rotates a.drive rod assembly for éctuating.the exteﬁsibié
leg rest-pantograph linkages.' An overfcenter toggle mechaniém
ié.prbvided to assist in extending and réftacting the'1e§ﬁfesf'
assembly and in retéining the leg rest assembly in its "stoﬁea;' —-
-positibn; Also, a detént mechanism is prdvidedifof'yieldab;yi : &J

holding the leg. fést assembly in one of’ sévéfai"diffefédfi
prdtracted positions. In-addition, gota£ion waﬁhe drivé*féﬁ'
assembly cohcurreﬁtlyf actuates ‘the tiit ‘linkage means for
wtilting"” the chair frame relative to the stationary 'béée'
assembly while the included angle between the seat baCk and“ségtf
member is maintaihed'suﬁstantiallyncoﬁstant.thréﬁghbut.theﬂéntiré

range of "tilting" movement. - . -
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tonjunction with novenent. of the | eg rest. assenbly and rébl?hing'hnvenent
of the seat assenbly.contributes significantly to the ease and snpot hness
of operation while also providing an added increnent of confort and

consuner satisfact&gn.aé&fggﬁ@r‘ﬁkgjeﬁ#%@?‘g@mﬂe 8£" SEhd NSrdsint

di scl osed whi ch incorporates an interne g support nenber Connected

i nbet VieenpentiBn; ForeAdd MMVdmtnt O CRUDENSi P! friReroelhtsve e the -

intermedi ate | eg support nmenber is preferably in the formof a cushion

whi ch i spasef eissdnblsevwhol OpeEliifingsl tHe Seat asdemd(yr asksoreabess tolhe

I nternedi ate | eg support nenber provides significant variable support to
porti onscompehsabeciferorearwaridi ghgulad kovement bifetheaseatcbpakt sehas t he
|l eg rest nenber is in its extended position. Additional objects,

advant agte, mahotadn: ar substantiajlysconstangnclearance betveenakher 6eatirom
the foll ow ng description and appended clains, taken in conjupnction with

t he accobpakyiand drpnedgacent walbrsurfpeeon CRUTHRermavencSUs ghPethen
th h ID | tive. vi -of at | | st : lini
chai 1 haFPABCEA SRBTIOPRS. iFd R Ui cHPGORHb HerhL0aF | BRehapErRy I8
iti . Fi 2 - I d tive view, of ' : i
of Fi gur 551 MY nAGERSFaRS: yF o8 ARy ceeahq eI, Fa. AR cSadiEiaRa |
o couh9kkhat 1€hoRPS WPhs bf Yol Ud Whiediby MBI ricTiping
i nterconnectind the reclining mechanismto the chair. frame; Figure 3 1S a
plan vi emoobmantef t - Neh! D@81t PONOT dEE1E8RG* NGSE MREH@NIHAIY ffx@idee 3n

Figure 4 is a plan view of a right-half portion of the recliner nechani sm
of s Fj gureoRjunction with movement of the leg rest assembly and reclining
movement of the seat assembly contributes significantly to the
ease and smoothness of operation while also providing aﬂ added
increment of comfort and consumer satisfaction.
| In anothér preferred embodiment, a recliner is
disclosed which incorporates an intermediate.leg support member
ccnnected'inbetween'portions of seat and leg rest members o: the
recliner. The intermediate leg support member is preferably in
the form of a cushion which is préferably sewn to portions of the
seat and leg rest members. The intermediate leg support hémbér
provides significant variable support to portions of thé.ﬁacks:
of the thighs and knees of the seat occupant ﬁhenlthe leg rest
member is in its extended posi;ion. R
additional objects, advéntages, and features of the
present invention will become apparent 'from the following
description and appended claims, taken in conjunction'wifh thq

accompanying drawings.
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Figure 5 is a partial schematic.side viewillustrating the reclining chair
in an "upright” position; Figure 6 is a S|de V|ew simmlar to Figure
5. illustrating. the reclj - reclined” and "tilted"
position; Figure 7.is a sfoe B ST : 2.6, with the leg rest

?f ffgﬁhx oo v a9 p§§sk£‘§§° Wégﬁ i’gspe‘%ﬁﬂ%iﬁf&% Fhncew
of (e debiatiary GEACA BlebLR rasaaRly SN WL B CoxEANBIS A37

side view ure IS -a~perspeeti.ve EMIO arse o
rec"f“¥esﬁlé§§émﬂ@@0§hMWﬁhiﬁ Gé?i@ﬁéerGEBQQVEEBbsQEibm% ;present

I nvention; - e Figure 11 is-a- side Vi ew of - thy l'eg rest
menber and mterrmﬁyﬁe Izeg isupasar t explbaedofpétepetive hawge ofeciheer

il lustrating the pronounced convex shape whirch ‘the internediate leg reést
.nenberren&nnzrvthaurhefsﬁaguwenﬂemmﬂhtuphcksﬁeruy $springsiabapdertbeded; -
Figure 12 is a side view of the |eg rest menber and'the internediate |eg _
suppor tvaminee partserenaved,| sndgahisch iirerpartisthntdisasaenhdedal ozonvex
shape whi ch the internediate | eg support penber assunes when the_seat of -

the re@4afitys shPYing means &er BYPRIHninteEeePRNegting khe| HRCIABANG! the
| eg rest nber nd intermediate | eg support menber when the Ieg rest :
rrenber“}ﬁfgP t?ﬁ?r%&?+ﬁe %?ﬁgln the|r retracted positijons; Figure 14

is a perspectlve I h d PRGr nber
and an undersurfa%i %af? qgiest %@%ﬁ i+|§§% 5%%5 #ﬁggﬁ 5r§?.%§g§f
'ndepewgﬁﬁiﬁﬂfﬁﬁééhanism of Figure 2; o e | _C;

Pigure 4 is a plan v1ew of a right-half portion of the.

| recliner mechanism of Figure 2, o _
| _ Figure 5 1s a partial schematic 51de v1ew 1llustrating
the reclining chair 1n an "upright" pos;tion, _d
N Figure 6 1sf a sxde v1ew, 51m11ar to. Figure 5,
illustrating the reclining chair 1n a_ fully ﬁreclinedﬁ and
"tllted" poSition. |
E Figure 7.1s a s1de v1ew, 51m11ar to Figure 6, w1th the

: leg rest assembly 1n an extended pOSltlon wherein the chair frame-

: (:)'_',

is further ”tilted" relative to the base assembly, )

Figure 8 1s an enlarged plan v1ew of the left-hand
bearing link assembly shown in Figure 3‘-:

Figure 9 1s a side v1ew of Fignre 8._."

Figure 10 is a perspective View of a.cnaise lounge,_
recliner in accordance w1th a preferred embodiment of the present_

invention.



Straps coupl ed i nbetween fhe seat nenber (shown in phantom) and the |eg
rest menber; Figure 15 is a crqss-sectional side view showing nore clearly
the construction and interconnection of the internediate | eg support nenber
as it is coupled i nBégweenld fdev 8 oside vhewsedi thEnbleg anest hmembgrr @gid
menber; Figure 16 is_a side elevational view of the internediate

| eg suppokniternediate| de0r AURRPYY shember| ofothe chinpie WheNNERe reSd inen
menber i s, extended, and t he seat back .(not sho is.i.n apn. upright pasition;
Tnd 5 ATINEErering the ‘pRRRouReed: FORYEX Shabe thigp” Bhe ibermediate
internmedigte leg, su rt nenher i]]ust I n h oypc ( shape
whi oh 11 TRE FESe RERBEE AP EgRPe.vhiD hp Peat BeRbSR PR EHA' SERTERES AR
the seat bpck - ers (not shown) are in their reclined and

ext ended posﬁ? s,éﬁ?%gggg?i vel y. DETAI'LED DESCRI PTI ON OF THE | NVENTI ON'I n

accordance with thejghsach nos a @fideN9iBWC8ENENE VEY IHdlit mimbdPENEEhe
reclining mechani smand | eg support systemfor use in single person (i.e.,

chairs) airtermédiptesaeg(isupporwinembes bgVenedtlchaidd | Tbengef reclinet e
is disclosed. The 4 reclining nmechanismof the present invention is a
"t hr ee- wail'l wethabisg the chormal beonvéenaskapéeowhidbpthdeinterinedibtecleyg
seat back relative to a seat nenber or nove a |l eg rest assenbly between
r et r act ecGuppPEit Revkberpassumess vhehe the 'seats 9f the rechinexni iscidni gfsd
with the inproved_reclining nmechanism the |leg rest assenbly is extended by
sel ect | veIS§tFF R nBoakta€Rdator lever. In addition, substantially
concurrent "tilting’, nove t .of thewfntire chair.franme is grovid d u on

€ geF erogn

sugh,rotation of t _i%?:’fﬁa r i &Fide VigyeBlethe 4% ¢St B
| ndependeffe o LRG| I 0%« RUFE Yt Henbldt SH8h PREXILS ALY hnbd aneRbat

menber
of the recliner are in their retracted positions;

Figure 14 is a perspective view of an undersurface of
the intermediate support member and an undersurface of the leg
rest member illustrating the plurality of independent elastic
straps coupled inbetween the seat member (shown in phantom) and
the leg rest member:

Figure 15 is a cross-sectional side view showing more
clearly the construction and interconnection of the intermediate

ot leg support member as it is coupled inbetween a portion of the
seat member and the leg rest member; -

Figure 16 is a side elevational view of the
intermediate leg support member illustrating its normal convex
shape when the leg rest member is extended and the seat back (not

shown) is in an upright position; and



is possi bl e regardl ess of the operative position of-the leg rest assenbly .-
‘between its fully "retracted" and "extended" positions. "This reclining '
movenent al so produces substantially concurrent "tilting" novenent of the
chair frame. Theigheee, 1t7i | tighg dhie érevatiomahg sbdenentiewl wife dm back
and.tilting due to novenent of the leg rest assenbly are automatic, . ..

‘i ndepentiteimedfiateniled i \sapportat memberThil Teetat ijgnerenipransundese.
present -invention is relatively conpact in size to permt use of, 'oose -

| | | ~~~eonvexpsbapeevhichuthi assumes cvhen e Ry Areshmepheetifighmiitstyl es
of chair; sofa or |oveseat furniture. Finall

, |1y, the.reglining:mechani sm of
" the prextendedveasibiopranddtherspdhikpdki iﬁﬁ?’%f’“ﬁ"ﬁ?&%a&%ﬁgﬁw. en
the furniture article iig in the reclined position. - This forywerd extension
" in comM¥RatPokhRIEhTERd 158 Pé"(él ﬁ%%oip°ﬁfs%°&?'ar§%é%é€{e¢§ig?rangerrent

di scl osed provi des-a unique l.eg support systemthat. will- be nore fully
described below. Wth particular referen o
operative rel ati onsgj tERNpEERPRIVIToNCOF THRO HiREffoNn 10 of / the type
adapted to support @ prerapricated alr frane W T now be described.

More particul arl ¥ FhgdbeadAcEePwEtE athexetddchiingscloni the hpresenthavi ng
its seat back 16 and seat nenber 18 shown in a fully "upright" position for -
per ni t { H REnBNOAG CaR Altip ey &djrac daiten tiechan ismandgl e§i SUPRONE systenrates
“reclining chair 14 in the upright position with its associated |eg rest _
assenbfyr 2@sbeingspngleapeedono (dn esl,echaddsjoand oltdiRARSATC (i%strat es
chair 14 having seat back 16 noved to a "recljned" position relative to “™
seat nepbes aBAwHidReseatsksarticlesyefefiNEnitmne 1% oRdgcIRSLEEs r&e’?e@lct N
position. As will be described, seat back 16:and. seat. rrerrtq,ei?r*,l 18 def i,ne a -
seat a5SekbNYNg? Mashanism $2ppbhecdTESe e'c"f’?‘fﬁrﬁ:g“%véﬁeﬁt omichai o X rame

12. mechanism which can be actuated to indébénd‘éntiy “"recline" a 's'é'a__t

ce now to the draw ngs, the

back.. relatiVe-'.- to a-seat meiﬁb.e'f‘_"ofr mové -a leg rest 'assenib__ix'.
betweén rétractéa and‘extended pd§itibhs;:fWhen“a'perSon'SitS-in:
a chéi:.equippéd-with~thé"imﬁrbvedfréciining mechanism, the leg

reét aSSembljﬁiS'eitendedjby selectiVelyvrotating'ah actuatog
lever. In addition, substantially concurrent "tiltiﬁg":mbvemeﬁﬁ,.

bf the entire bhair frame is provided uppn such.fbtafipn of thé:
actuator  lever. - Moreover, ‘a full range of indepéhdénf —~
nreciining"'ﬁovement«of-the seat back'réiatiVefto the éeat;mémbéf”
is possible regardless of.the'6§erativé3§¢sitiah of the leg rest
assembly between its fully "retracted"_ahd'Féxtéhdea"”positions;
This reéclining moVemeﬁt!élsé'prOdUCés-éﬁbstanﬁfa11Y'cohcurrent.
"tilting" mOVemehtfcf.the“chairifrahéz**Thereféfe, tilting due
to reclining movement of the seat backgénd”tiltinq due'yo
movement of the leg rest assembly are automatic, independent and
“cumulative in nature. The reclining mechanism of.the present

invention is relatively compact in size t_o'permit use of loose
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‘Recl i ni ng novenent of seat assembly 22 is acconplished by the séat occupant
del i berately applying pressure to seat back 16 such that a sw ng |inkage

nmechani sm causes seat nenber 18 to nove forwardly and upwardly to maintain
seating confort .!while the included angle increases therebetween. Al this

i s revenphtlstededheushiénsewiiohdisocessentiPal ofdr pentieting Y1 dtlyillea at e
appligation of rearward pressure to seat assenmbly 22 or, nore - 10 -

si npl y, off chiad ryesofa capadoveseat furudtiirten r eRinaldy gsthee riecdrbrsiswy
back 16. Finally, Figure ID depicts chair 14 in aid reclined position with
its respechpndsmegfrthe presenty inenticendrpvides foyvard exfansiqn of
hereinafter in greater detail, novenent of qué&gst ssenbly 20 a mgga

reclini ﬁ@ew&@eﬁpmemege%easteﬁpﬁyrzétw;&u@g lr%_ ndPnEhe; XS

?éﬁ?ﬁ”ﬁ?giﬁggﬁb[ odi iR Zsbeatvh SxEgmstom P 1ooh tf%%ﬁ&ﬁff&fﬁﬂ Pne’
t . |

nochan: EaFEBRISE Gy (O UBnehibn BREVUEY, rodk *SREMALenEHE Wlgiiose

right bgapiBgeki ik @3squd! 18 @%{@t' Jp! BhEECRANACIHEImERRI 'eungTe 12
to baseﬁassengly Zii?J?E?r%n§I§$1 na (#géé ?ore angahft) novenent , I§?$
and ri gesegibedr pRhloweg rest |inkage nechanisns 28, left and right push

| i nk mechanisns 30, tilt ‘linkage neans 32, and a drive assenbly 34 for

sel ectively actuawith |partisilar nkegesendeanibv i td [thekadrawings, 32he Mre
specifically, drive assenbly 34 is shown to include an el ongated square
drive ropegstivpprelstinnship ofaan improve xec¢lhiainggmechamdisy 36r wifon 37
proyi ded adj acent an exterior'side armportion of chair 14 that can be
easi | y theat¥es Bgarkegeteomrupparsdat REpErRTiratedorhadrefrage: 42t WAl
oper abl BOY bas BeREXHE noun HOT & HBREFCuLpERY, Figure 1A’ depiots a
exemplary réclining chair 14 having its seat back 16 and seat
member 18 shown in a fully "ﬁprightﬂ position for permitﬁing an
occupant to enjoy conventional seating. Figure 1B illﬁstrates
reclining chair 14 in the'upright position with its associated
leg rest assembly 20 being pfotracted to an elevated position.
Figure ic iliustrates chair 14 having seat back 16 moved to a
"reclined" position relative to seat member 18 while leg rest.
assembly 20 is stowed in its retracted position. As will be
deécribed; seat back.16 and seat member 18 define a seat assembly
22 which is éupported'for reclining movement on chair frame 12;_
Reclining movement of seat asgemb;y 22 is accomplished by thé
seat occupaht deliberateiy applying pressure to seat back 16 such
thaﬁ a swing linkage mechahism causes seat member 18 to move
forwardly and upwardly fo maintain seating comfort while the
iﬁcluded angle increﬁses therebetween. All this is reversed, and

chair 14 returned to its upright position upon deliberate

application of rearward pressure to seat assembly 22 or, more
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as .a push-button cable release or a conceal ed interior nounted act uator

| ever, can be readily incorporated into i npreved reclining mechani sm 10
of the present invention. Wth continued reference to Figure 2, chair frane
12 is shwplYo BE &b® ispptedocenpantaleansg faxwand nfgomenaﬁeswessure
substanti al I¥et herein. _. As best seen in Figure 5, variou

](c:orrponeffft'%m Eﬁaﬂa%j &uchFanaddyir iﬁf% 13D §§§9°Fﬁarﬁ§’a§36" %sé&t abac:k
38

enabl esrﬁﬁgfﬁ‘?‘iga%ﬁ‘éﬂ&?ﬁi%&saiﬁ%ﬁ?ﬁcﬁﬁf REhIA S nBs, Pefs UL Yo

conpl et &, & Le& ‘?rat hsevﬁ (ﬁé’ldeﬁbﬁ%& ﬂegrra|?f§§ﬁa?n gregl gt ekafigrabl y,

t hese conponents are na numer ous Woo Y secdred

t oget h‘%ﬁo\ﬁé(mén'ttg?' qefga%é‘é\?r st aéod%\ﬁﬁ rs;é@iﬁan@ambeeaeﬁtswfem

and whic reinforce rioti Joints by Tneta

reinf Ors‘éH‘Erﬁsé’éﬁff 2% beagket éo@ﬂééﬁbn&@ﬁé eenaehgbhevtmem %fk&h%r "
manner. Unitized base assenbly 24 forns a rigid rectangular frame defined

by frontrame I2arerativebtsosthe gndotl, ‘respectively, secured to opposite
ends of left and right netal channel-shaped.tracks 42. Tracks 42 are.

outwardly facing @ithstetgrencemoretor Biguree? ; @n lexplioded merspe@muo
means for novably supporting |eft and right bearing |ink assenmbligs 26 .so
~that tﬁéﬁﬁ‘taﬂfnﬁééib'aé‘lé ak®l £BPVR, hdtde iphalRtenit, rRRRdENgss SPXADISY and

Co el i Mot CEOREVERe oftrh M teﬂoéﬁeﬁfaﬁéééidmbmd Ay 18 15 °abetn fome:
bt ed TNl 7§ A e a7 PR ?%%%% irbo e
(10 T r 0 40 Wby SR S St il 32 0SS
assembly 24 for translational (i e. fore and aft) movement left
and right pantograph leg rest 1inkage mechanisms 28, left and:
right push link mechanisms 30 tilt linkage means 32 : and a drive '
assembly 34 fOr selectively actuating leg rest linkages 28 and'
tilt 1inkage means 32._ More spec1f1ca11y, drive assembly 34 1s
shown to 1nc1ude ‘an elongated square drive rod 35 supported
_ w1th1n chair frame 12 and hav1ng a handle portion 37 prov1ded
adjacent an exterior ‘side arm portion of chair 14 that ~can bei
eas;ly reached by a person seated therein for convenient'
actuation thereof. However,'it w111 be appreciated that other]
suitable manually operable release means known in the art, suchp'
as a push-button cable release or a concealed interior mounted.l
actuator lever, ‘can be' readily 1ncorporated 1nto ' 1mproyed.
reclining mechanism 10 6f the present invention. o |
With continued reference to Figure 2, chair frame 12
is shown to be configured for retaining reclining mechanisms 10

substantially therein. As best s_een_ in _Figure 5, : variou_s



‘opposite side (i.e. left, and ri-ght) frame. nmenbers 44 in the formof rigid,
roughly rectangul ar -frames "defined by relatively horizontal bottom nmenbers
46 and by relatively horizontal top nenbers 48 which also function as chair

arms. Eachopiidd WP dfa 2t Spa} NEhUAlCAsachhan! shanle 30 Wlddy PrElfL abLy has

at | east ower porfion substantial 'y perpendicular to t

f100R,, geatatilicdh PharRA3l Shde1byapBstirhatie ol A5é | dsh rOsHs POSEL SR NDET
52"' such that front and rear posSts 50 and 52, respectively, are rigidly

secur ed at 0 mlaPihednd whdicho mehabileent Bhefienber ssugporit 4fpr bsgest ipadding The

|l eft and right hand side frames 44 are rigidly interconnected to formchair
frame l2phplstemnt etass in admiext o tcomplesteara ddworadnive rarst shykish
menber 56. The structure of front cross brace 54 conprises horizontal
upper . achaisndd Fassss doediss home. cPrefenaddy vdhese corpanentsoaee post
62 is also shown for rigidly uniting front and rear posts 50 and 52.

However Made of nymexows WPedosailfathakaprerfixedly secuxed fogetherdwy ary
i n nature:and .tha ny suitable chair frame structure _can be used with
et i ni AT RRR AR SNt Saeh as Bove Ee BbrPLaSn RetdE SR RS Rng | s
| ocat ed _bet n _side frages . I tapl e di e n ,cha
48. Sg??’%f \rl\g'ﬁlé‘ci-}% F’ngy; I gi ﬁéﬁg%f’gﬁéél ar. st'?g'}'é?.%‘r@%fhi&%%@gefwanqeﬁgﬁt
hand si Q%ik\%ro%c%égg gaﬁe% Al IRAG Tl Ak QR Idd it ks Oy #and
rear Ccross pieces nd 68, respectively. eat frame 36 1's supported for
noVenenknrt kdinndr.ame 12 by nmeans of a swing |inkage mechanism 70 for
causing seat franme 36 to nove substantially horizontally and slightly up or
down, dependi ng owniteidwd &8¢ hEseRbI§ Zavesorms t derfigdd Xebtramgulstine)
or to the rear (on return to upright). Swi ng |inkage nmechanism 70" i ncl udes
| eft andreimght dediiched oty sviiront | kel 7Zeabrarqss t ikarsar 138 famht 40 ng
links 72 are J-shaped .
respectively,secured to opposite ends of left and right metal
channel-shaped tracks 42. Tracks 42 are outwardly facing and
slightly curved relative to the floor and provide means for
movably supporting left and right bearing link'assemblies 26 so
that they can move back and forth between froht and réar'cross
bars 39 and 41. Base assembly 24 is adapted to be placed
directly on the floor so as to eliminate the use of a heavy
wooden base support typically used in most conventional reclinihg
chairs. 1In addition, beariné link assemblies 26 are adapted to
carry chair frame 12 so as to transfer'substantially all léading
from chair frame 12 and seat assembly 22 into base assembiy 24.

As best seen in Figure 2, chair frame 12 includes
opposite side (i.e. left and right) frame members 44 in the form
of rigid, roughly rectangﬁlar frames defined by relativeiy
horizontal bottom members 46 and by relatively horizontal top
members 48 which also function as chair arms. Each side frame

44 also includes a front post S50 which preferably has at least

- 12 -



menbers havi ng their top ends pivotally connected to seat side bars 64 such
that |oading on seat frame 36 passes into front sWing'links 72. The- | ower

end of J-shaped front. swin i nks, ar i'vo ‘connected to a portlon

o Poni e ppathions sibstantiallsn Heppenoionlat ot bhen s Sparso In
ncl ude f.t, and riqght ar ng Link i ch_exten ver

:/veLJ u'ab éie tﬁem?'e\Feﬁl s%cgeat tﬁ?%ﬁ"réiv%a% Slﬁglg‘l één\'\g FeB&PgngmSF‘ f?u

f h I h
e oL PAER, Kk [(hal Sl Bgel kOl 821154 e#éé’fﬁfe"é%%t Fon
78 of T&alg 1%@3‘%&&&4‘&1 foi $oBi ¥AHCHORIROM! Haﬂ%ﬂtalntméﬁaéfs 2y Upagangi ng

post section 82-of an. angl eiseat bracket 84 having a horizontal flange

secur el yelspeast ive I, aThiey 1eeedanareighSNand difte raties da avel acgigiyseat |
side bars 64 in relatively close proximty-to the back ‘end of seat frane

36. As am:tie,rdoumbctgedmtbhfamarcuns efitahean? 3y pasfeontr crcsst bbaasket s
84 and pivots 80 inteo rear. swing links 74 as tension in links 74 which.is .
t r ansf estatichpnepofang khe aeaniarassibrdcamenier H6s, The stmuctuereeat
franme 36 noves nuch |ike a.controlled pendul um on" and beIOM/upper ivots 76
whi | e tﬁ?ff%ﬁmt Fr§§§t§#%m% %S §W@R§§ﬂ%§aﬂﬁF##Qﬂ%&bvépﬁﬁa(ﬁﬂér fveEi vot

86. The primary means of nmpving rear swing |links 74.is_the ap atlon of
pressur EXEFR P§1e¢§e‘5a15305a§ H0anEespeshive 9'tyhe Pe?@PtSFle'?Ss B t 8961835

Pack 1 BRSSO SR Pafil RehR rlenll %,C;Lgayg%agsgwsggt
forvar dhbuweger 144 aiénqor B! it e e enha el f%ﬂ{a i Hdkmerery )

assenbl Ies: 'and in-turn;: chair frame 121 n-a manner t.0 be descri

gr eat er egt@miilarierisi '}@(ﬁtﬁ"e £ 't%)a‘tﬂ% Sitabie kcid fFer 38mé Ss@fé@tuf‘et he '_

formof a rigidrelatively rectangul-ar "assenbl y-that |ncludes ri ght and
can be used w1th recllnlng mechanlsm 10.,'

. | _ Seat frame 36 1s supported on chalr frame 12 and 1s
located between 51de frames 44 at a. sultable dlstance betweenf
. chalr arms 48 Seat frame 36 1s a r1g1d rectangular structure
_ hav;ng left and rlght hand s1de bars 64 whlch are rigldly secured
to opposlte ends of front and rear cross pleces 66 and 68
respect1ve1y Seat frame 36 1s supported for movement on chalr

frame 12 by means of a. swlng llnkage mechanlsm 70 for causing

O

seat frame 36 to move substantlally horlzontally and slightly up
or down, dependlng-on whether seat frame 36 moves to the front
(durlng rellne) or to the rear (on return to uprlght) -Swind
llnkage mechanlsm 70 1ncludes left and r1ght hand front sw1ng :
llnks 72. - More partlcularly, front sw1ng llnks 72 are J-shaped
members hav1ng thelr top ends plvotally connected to seat side
bars_64 such_that.loadlng on seat.frame-36 passes into front
swing.iinks 72;_ The-lower end of J—shaped front sw1ng links 72,

are plvotally' connected to a portlon of front cross brace.

- 13 -



lreft hand side nmenbers 88 and approprlate Cross pieces, such as | ower cross
pi ece 90. Seat back frame 38 i s reffovably mounted on the upper part of rear

fé“cz?i Lh?ﬁsfﬁﬁg?égg}’;%‘?fie?él@saqe Fertaniendd Fine iR R ar F B
Ser: al L Nonabd) B934 1M éinﬁsé’mﬁ?sﬁei%sgsaxa%éfseé%gﬁ “edl e‘;ﬁ%n%%ﬁ' .
assi gnee 9{;\,&2 o' B3R SR Mol A A oL foLYs SbI B2 Eha%?ff%a%%

are channe aped to provi an I n i or tra at sli recei ves rear

swi ng Iln§§az4fi~9ﬂégl 34 toW)ﬁEcﬁ' tﬁsybaéekgtiso&anyeca;ﬁuabeedoau&eabeawmg
links 74, seat back frame 38 is, in effect, an extension of rear sw ng

links 74 ehaye pames - pes Ntabotft p&iroﬂ:UCbomeatvback fa atorifrady besffisert ed
about pivots 76 for acting as a lever armfor causing relatively easy. i
angul ar inbtermediiaté seetioni 1§ btnkea?4swlige1ﬁnkse7ﬂe45|pe&oted adbgsitng
such novenent, and thus fore and aft novenent of chair frame 12, 1is

pr ef er abl pivetl peinted tadnnpstanding Hostsention &3 afiede anades seadwn
inthe formof a nultiple layer |eft and right friction |jnk nenbers 94.

Friction Pragked 84 Raving ahpryizental aﬁlamsq SRt Siored dr‘?‘”é’é‘ & bich
| ks 74 a h | 100

hond- adl Bé?aékégﬁmégb.ﬁéiﬁ P e W A SR R R

T b 2%%?%\2?%@ s A R T Zé,%%ﬂo Flof Spp AU St 2&°

movement Qi ng 1r§;220ﬁntﬁl30t e;agﬂusteghgy e Vegal a&g@greﬂoﬂf sl

SW l'in 74 can | ectively tenlng mnng nut 102 to
sui t the speekéts 8565n@fpivetEhed rintdVidar wn@qw‘mmw RE FeddofYnbe

attached between forward extension 104 of seat brackets 84 and rear cross

menber  Shimkschaivhifetans tZaneferaethblyyway of pivot 76 into chair frame
12. Thus, the rear of seat frame 36 movés much like a controlled
pendulﬁm on and below upper pivots 76 while the front of seat
frame 36 swings to.and fro above and on front pivot 86.

The primary means of moving rear swing links 74 is the
application of pressure against seat back frame 38 above the
level of pivot point 76, as when the seat occupant leans backward
in chair 14. This aétion causes seat back frame 38 to pivot

b backwardly for causing rear swing links 74 to swing forwardly for
initiating rolling forward movement of bearing link assemblies

26, and in turn, chéir frame 12 in a manner to be described in
greater_detail hereinafter. )

As is known, seat back frame 38 is also in the form of

a rigid relatively rectangulér assembly that includes right and
left hand side members 88 and apéropriate cross pieces, such as

lower cross piece 90. Seat back frame 38 is removably mounted

on the upper part of rear swing 1link 74 by means of slide

- 14 -



bla S ing seat assenbly 22 so as to assist in naintainiﬁg thé - 15 -°
"upright” included angle "Alf between geat ‘menber 18 and seat back 16. Left
and right push i nk mechani sns 30 are provi ded for causi ng transl ati onal

"for eb?,rraf& o §PVEERALeAl aRCaiNab] né;ki‘géaéiéﬂgbbhe%z%@ aMembéAs t BEN.

chair ane 12 relative to base asse I'n response to the . pressure

appl i ad gréfiditeaPdors BPaLide mk@a@ kod 6for NtWEBCtAbe OFSkHohhbkAgar
mechani sns 30 are interconnected between front cross. bar 39 of. base.. :

assemwsléhbwmdandVGESc&ﬁbddtﬂnaﬁorsaréapentlmmpﬁicatﬂoﬁrSEmuSB Nobr e.
particul arl'y, base:bracket's 106 extend vertically fromfront -cross nenber
39 of e RsNhEyled. Navenber &0j di990vandpassioneds tnsthe ecpmmonal | y
connected at pivot. 107 to an upper end of base brackets 106. The opposite
end oRssdgneguef the Puesentcipvestdon, coMaret mvsﬂ%lailahloelééea

LH@E&%&&Q%%‘ST ore %Lﬁr@éia?#%e%‘%bﬁﬂg\%r 35 BREREiok BERRR EEEDN) v
I

,ﬁSBQ?ﬁ&%ﬁ&%ﬁ%ﬁigﬁé Sr%-?aﬁ%”en@onﬂieﬁsﬁ% Fhod PR bV bngh ”%ff%éz Lhe
respegll G et o P Are Azpﬁité fxt%&%hngrﬂﬁew g'éa«eﬁeggma i nks

110 have a central aperture hrou spacer sfeeve 1 I-gure 3) S

di spoggdjgnd; ﬁfﬂéfbeb& CRAG éh&%ﬁ%é% teRA R 19906 940BbY0e! Piivet-

Thus, “squafe drive rod 35 xes the |ongitudinal” position of drive rod-

SW ngddlrﬂt% 176, anﬂsUFEtﬁih,pUséatl packl Erdnd 38 cadew\qsmdwewpebabte with
respect to angul ar nmovenent thereof. As such, when pressure.is applied by

the sgdivotec Earfor aotuirey s vedrevér dimufer 5cam@m<g hrelabtivelyneasy t hews
Figure 6 "reclined" position, push link mechani snms 30 cause correspondi ng
fore amgudfar travenennadt rmeaneﬁmog diaks f7r4arre mze vfgr%vemmreﬂ

bearin :
f%r caus;ng such movement and thus fore and aft movement of

chair frame 12, : :Ls preferably select:.vely adjustable v:.a
frlctlonal res1stance means shown in the form of’a multlple layer
left and rlght frlction 11nk members 94. | | |

' Friction 11nks 94 have one end plvoted at;ée to a'1ower ;
portlon o8 of each rear sw1ng 11nks 74 and have an elongated slot.’
100 which recelve a hand-adjustable sprlng-blased w1ng nut 102:
and washer means (not shown) mounted on a downwardly extendlngg .
'forward arm 104 of seat brackets 84. As w111 be appreclated, the
frictional res1stance ‘of 1inks 94 to slidlng'movement of wing nut
102 in slot 100 and thus to p1vota1 movement of rear sw;ng 11nk':
74 can be selectlvely adjusted by tlghtening'wlng nut 102 to su1t.
the specific user of the chair.' Whlle not shown, sprlng meansf
may be attached between forward exten51on 104 of seat brackets:
84 and rear cross member_ 56 of chalr frame 12 for normally

b1as1ng seat assembly 22 so as to ass;styln malntalnlng the

- 15 -



+ 16 - | i nkage assenblies 26 within tracks 42. In addition, the
slightly "down-hill" curvature of tracks 42 cause chair frame 12- to tilt
relative to the. floor upon transl ational novenent thereof.. For purposes

of clarity Qr B b I kLENGe fl @ ‘ﬁﬂgpl I, % t - Qf 'é {ﬁﬁﬂg 12
and, in tu?ﬁ%qggtgt %S%%F? gagggoﬁ% a{;eﬂ:orl zoﬁ%ﬁtﬂ'gxﬁg&?e?gt?ﬁgaét oa .
statioﬁgrxspase assenbly 24.. Such "tilting" novenent occurs substantially

concurrently with protraction of leg rest |inkages 28 via sel ective
rotation of actuatowelfévahd3ridit ifiests adnkonechanismgdsorate Proeidedifig
novenent of seat assenbly 22. The term"reclining"” refers generally to

t he angul eaumingnéransiatdanadsifobbyad aft'htnorenent ol bdardry 13 rdvadie

- nore particularly, to the relative angul ar novenent of seat back 16 with
respect tassemabliesbcd6 18ndia iswi tgrh; nichgdr nbanei 3t relative to base
increasing the_ included angle therebetween froma mnimum"A"l (i.e.

upri ght) ®8S8TRAY; Rfn iB" NESROnse:cte n&de. PIRSSRRr aPPhdepr &nEheniaat on
is designed to rmt th eat. occupant to sel ect an i ptain virtual

uny des!r BHCRBRPENED SRRt KAFRAe n TheSsastal of pRERI LAnRgoRomERBAL SRS
bet ween t | el es, 'A%V and 'tB'1__W({Lh L.C ref erence to
Fgures o prteieer e ed nAtisan denne SrosBChhE YY Ya HRSH BReRNY o
produce t % dg ehinsbis gl W eS| behdd
o dot ot 2R3 BIOBLE aBUETERE 20RUACTPLERIOR Br BeBY rpannYE. JHor

wheel beapapfitlilkragseBidesSp2cRERY At f Okt &R aARler+IHANANY | fBomC idnt
frame 12 for longitudinal "fore and aft"” novenent relative to tracks 42

of stati oorogsbmenbessepbby BdseMaceembly khe far€ized ehd wivawwer @ush
chair frame 12 causes substantially sinultaneous corresponding reclining
movenment binks1108 are pivotally connected at pivot 107 to an upper end
of base brackets 106. The opposite end of lower push links 108
are pivotally connected at pivots 109 to a first end of drive rod
swing links 110 which are journally supported on drive rod 35.
The opposite end of drive rod swing links 110 are pivotally
connected at pivot 111 to the lower end of of fset upper pull
links 112, the upper ends of which are pivotaliy connected at
pivot points 86 to the respective side bars 64 of seat frame 36.
Preferably, drive rod swing links 110 have a central aperture
- through which a spacer sleeve 114 (Figure 3) is disposed and
which is concentrically supported on square drive rod 35. Thus,
square drive rod 35 fixes the longitudinal position of drive rod
swing links 110 and upper pull links 112 but is independently'
operable with respect to angular movement thereof. As such, when
pressure is~applied by the seat occupant to move between the
Figure 5 “upright" position and the Figure 6 “reclined" position:-

push 1link mechanisms 30 cause corresponding fore aﬁd aft

translational movement of chair frame 12 via movement of bearing

- 16 =~



L3

seat assenbly 22 and tilting novenent of chair frame 12. ..n v addition,

 wheel bearing |ink assenblies 26 are operatively coupled to tilt |inkage

means 32 for causing independent tilting novenent of chair frame 12 upon

correspondi ng actuatjon of |eg rest _assenbly 20,via ctotation of driyxe rod
35. 'ngﬁgg H%S%$%$gt?ﬁté%?“ﬁﬁgﬁlpbiEFﬁﬁkﬁegP#ést'ggse $§tﬁﬁnto att.

i nter ' Oajskl.any sth bt | Lok n C 0NOL i Sdrat—
arount S5t SbELE ngbkBTRiLAY chEV4RAEETBE PreilrhY CLRPY R £ B AT
asse | €S ar ] - igpged wWhee sisenhl ¢ | SPOSESN T s RStd el Y
for FJgH)i nszjgfrtov'elerreéingt&l{\ﬁé_l S‘Bta 3%3 r?%%?gt ?géﬁlgbfzﬁg%ﬁbase assenbly _2é4r?ie_- _
Pref erghby¥eokracks 42 are aligned in parallel relationship and are slLightly
downwardly curved fromback to front to generate a gravity-assisted. .
"down-hill" -rol | Fog purpoees of ctlardiitysl ¢heurtiernt Warditing” Mefers to _
specifically, bearing l'ink assenblies 26 each include an angl ed bracket 120
~ adapt egingolar mevement aff ichedinifrane yl12 cande Bt turnedGeadu sasmly

hori zontal bottom nenbers 46 of chair frame 12 such as by wood screws 121..
Angl ed2®rakbrutsalhorigentad axdswnedagiyeckce flatd onagyPaE® aafakYd to
a bearing |ink nepbﬁr-;zqthavin a forward wheel ed rollin ,unit;lZQ?
supporféd -t F¥CBo Hid ing o Eenent | AgFYra; §B§§§8’-’W"P ity %‘%&ﬁ&“zﬁ? he

Upper 4585 SO0 ehobanl 08 Lyl L2t Ssydoekobly 914 adiuos Ik dao e

| east pefm tfing a secondary nounting

brackele 130ch0e e 3dlus! 35! byTag! elakhBEelpante SARIYY R W ARkt

130 is prov r-securel y~at I'ng bearing lin 0 an inner ~ = -
verti CobySHEh8C& O Bt Z2BEehp P! (BN MEM S téem St@ééﬁﬁnbﬁc{m%-ﬁf§% d

132. Accordingly, elongated slot™ 128 on bearing link flange 126 and slots

136 i ngenetel1br gekehel ZhquArdF imGadment vef sidatt assetbly 22 relative
to chair frame 12'andr1m6ré pafticularly; to the reiative:anguiar
movement of seat back 16 with respect to seat ﬁember518'via-swiﬁg
iinkage mechanism 176:-for ‘increasing - the :ihbluded"angles
therebetween'from*a hihimum "A“'(i.ea'ﬁpfiqht) to a maximum-"B"
(i.e; reclined).  Moreover, ﬁhe presehf'inventioh is deéignéd
to.permit the séat-occupant to select andfmaintain'Virtua11y any
desired reclinedzpbsition_within the-rahge'éf rédlining movement

between the included angles "A"™ and "B".

O

. With partiéular-reference3now to Figures 3 thfoﬁéh“é,
the primary components of reclininéfmechanisﬁ'1dywhi¢h’prodﬁ¢é
the above-noted movement characteristics will now be described
in more_detail.  as noted, reclining meéhahism-1o.inciudes3left'
and right wheel.bearing_link assemblies 26 provided fdrnmovabin
supporting chair frame 12 ‘for longitudinal "fo;g- and ‘aft"
moveﬁent relative to tracks 42 of stationary base assembly 24.
Moreover, the fgre'ahd~aft-movement of chai£ ffaﬁe 12 cauéés_

substantially-simultaneous'Corresponding reclining movement of
- 17 -



adj ustnment of bearing link assenblies 26 to conpensate for manufacturing
tol erances in base assenbly 24 and/or chair franest. 12. A pivot |ever 138
is pivotally connected to beari'ng link 124 and angl e bracket 120" about

pi vot point 140. :More particularly, pivot |ever 138 includes a second rear
wheel ed upettiasseshlyh@2li apdsddliting mavementyi ofi chaispfoAne-22d ofIn
pi vot-{evers, 138 secured tq respective left .and right_"tilt" Iinkgﬁf means

32, theé sRRGitdeB.anvhepts Reaing Winkn AFSembligsscif haF e CPeFatively

sz;*;hﬁglﬁ%%Hiai‘%ﬁLﬁéeifﬁﬁg%81&%%84@%%?%%%“& Rk ing, Anddperpisn a?ﬁ?&&%d”
Frame bl v AeNE SipSHALE] ShibeikdBen | eehr ebpnREpd "B esRr kit
pant ogr aPPeéic“g:%ﬁﬁv 253%44Q0" PHEat 1 5K Q35 IBivE erspb%s-ﬂ.nt | gld Yyigigntderal
in function and structure to that s%omn in Figure 9 of U S. Patent

4,367, 895appreverted, f @poR Peid Pig UiFrelstndsBamBl yt H6ito Mehiatiedhediate
brief description is 1ncluded herein. More particularly, franme board

40 has anpesgtienbr ackat 1iskagéunednso 32 sohdyt prdduresl4d proportiional
pant ograph. |inkage 28 whereby board 40 is pivotally connected at a rear

pi vot - 146amadnt 6fr baltpngomotvédent.one end of board |inks 150:and 152,
respectively, of pantographs 28. The opposite end of front board |ink 152
is pivoted at 154 t&nagepatadi 3efsnandt sightnkeasdénghildhk pssembdiess 26

centrally pivoted at ;158 to a pqortion of rear board |ink 150.: The_other
end of coMPRCPIFIPFARM256S ¥heelad: Rsfemyhies A1ERPSEAITSFPECrINGLYuFS t

02 N R B s SRR UL 106kE PLYGH LA bbb 008 o
! giogéggggbwppe&sckgn'azlé@e o' %n Phr ] 164" ¥ELak i BRSAIB laha
are slightly'downwardly curved from back to front to generaté a
gr'avity-ass'islted "ddwn-hili" rolling movement of the wheeled' unit
therein. More'specifically,.bearing 1ink assemblies 26 eacﬁ
include an angled bracket 120 adapted to be securely.affixed
directly to the bottom edge'sﬁrface of horizontal bottom memﬁets
46 of chair frame 12 such as by wood screws 121. Angled bracketé
120 include a'déwnwardly extending flange 122 connected to a
bearing link member5124'having a forward wheeled rolling unit 126
suppofted thereon and which ié'roliingly disposed wiﬁhin tracks
42. The upper rear end of bearing link 124 has a fight-angled
flange 127 having at least ohe élohgated slot 128 provided fof
permittihg a secondary mounting bracket 150 to be adjustably
nounted theréto. Secondary ﬁounting brécket 130 is provided for
securely attaching bearing link 124 to an inner vertical surface
of horizontal bottom members 46, such as by wood screws 132.
Accordingiy, elongated slot 128 on seéring link flange 126 and

slots 136 in angled bracket 120 pérmit selective side-to-side
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connected at pivot 170 to a front support bracket 172 (Flgures 3 and 4)
- mounted to chair frame front cross nenber 58. Ribbed offset |ateral support
menbers 174 extend from square drive rod 35 to pivot 170 to provide |ateral
supporadjustientt BfH beardesj r kdnkpaassenbbissezd etb- a-mtape@ﬁt@arﬁ&gr aph
mechani sms- 28. "Anot her poi nt- of “support i's pivot 176 at:the curved bof.tom
end ofmamafastpping tomeraﬁaeshnnhbasenassemblypant andglor] €haio & riaimesdy end-
of a drive link 178, the other end-of which has a square ‘aligned hole

t hr ough2 whmc msrqaxaaevm 138r b8 Bivekadhyscennected tehearingid irg 124
driven b ul ar “movenent ‘of ‘drive, rod 35.° Thus, rotation of drive rod 35

tlgrznssﬁﬁ' v%“g ‘hl@qai‘ak%l:#ﬁpa%'?‘l&“? ktﬂ’d(% RRint 1L tb‘%?alr&:l-&%ﬂdrvt i nk
about IR LEVRE 198 $HETRARR.orerROAs %(%%%ﬁgﬁﬁﬁéﬁglegq&]a&% SRy
f fgega&%gﬁ@ Y LRBRE! 45, S ehoEne BEpoRTkE0Rp ﬁ&'iéﬂ’s‘@ e&%&?’ v in

addi t i Q. t On ar.

connect or- ?Lé%%tﬁ%%\ni% a (}ﬁ?%g?%%%ﬁ%ggggh% s'#efont board' Pek 152
i's a'%@tf@ﬂ@@réuaﬂarQp¥raﬂﬂoﬁp8@rdhicthiilebbedésbkibéath@&émﬁﬂitd@ ace
~sinmul taneously with both the |eft ‘hand and right- hand-pantograph |inkage
mechani sm 28 whewitheparticallhti tefereaceunow tot Figaresf sdthwreughd 735 via
handl e 37. As such, the effect-is to nove frane -board 40 between its stowed
verti ceég pogsti aaseﬁbgyr @05)isarmhawre td meludevﬁremepbeardcﬂ@d heoring on
(Figure 7). As best seen in Figures 3 and 4, dri‘'ve Iink 178 is generally =

U shapw guteT EYRfare dthaticks Rafded and apholgtenad By thass Eé-@til%dy o

oi ned a base 18 Bot h. | egs have sguare aligned holes. in hen1throu h -
i o SHAE o vl 54 ofesss80 in “PiGhFe” 1. rrind poded M 1™

supported and moved by 1dent1cal left and rlght hand pantographe:

llnkages 28.. Pantograph l1nkages 28 are substantlally 1dentical

in function and structure to that shown 1n Flgure 9 of u. s.'
Patent 4, 367 895. However, for a better understandlng of thelrf
operat;on, a br1ef descrlptlon is 1ncluded hereln.- More
particularly, frame board 40 has an angled bracket 143 securedV

to 1ts bottom face 144 for each pantograph 11nkage 28 wherebYa'
board 40 is plvotally connected at a rear prOt 146 and a fronta: ;mc
prOt 148 to one end of board llnks 150 and 152, respect1ve1y,
of pantographs 28. The oppos1te end of front board 11nk 152 1s
plvoted at 154 to an end of a connector llnk 156 whlch, 1n turn,-. -
1s centrally plvoted at 158 to a portlon of rear board link 150(7
The other end of connector 11nk 156 1s p1voted at 160 to a top_-
end of a long support link 162.. The other end of rear board 11nk_
150 is plvoted at 164 to one end of a curved llnk 166 whlch is.
plvoted at a central prOt 168 to a central portlon of longJ

support 11nk 176. The other end of curved llnk 166 is p1vota11yw'

- 19 -
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éxtends. In the fully extended horizontal position of |leg rest assenbly
20, a cold -defornmed stop tab 186 on long leg 184 contacts a stop shoul der
188 fornmed on the | ower end of 1ong support link i62 when long |leg 184' and
link 162 are alnost in relatively collinear alignnent. :Due to engagenent
of stop tab 186 and stop shoul der 188, pantograph |inkages 28 cannot go
over- Ceomasinenksd tattPlegtr 23 teame Ixonts sMERPTH RAARCKR L} B2t tBigures
posi tion. A rat chet tépe detent mechani sm 190 interconnects drive,rod_35

and front3 @MddLrrouBted tRarhairafrare £rent, GRARs PR H R | ntRivReRat e
| ockabl (0 it f | 20 h ' hant in Fi

7y The. SOARSE AR T4 D RHRRO T RS Tb | FET SRR o 55 niﬁﬁgﬂégﬁf#fm'%e
e ; . . .

o s RTINS 139, BT RLUPRT 0 58 A e
| s bi fur id-dd Jpling b%ﬁ:%grpﬁa%gaaﬂé P&ghe PERLSGraBK hbehah$sHBUPE S0

by way of a squarée hole on drive rod 35 so as to rotate therewth. Rachet
plate 207 has spe@AmdtieshpoeAt egesuppodd id Npivst oulver agerthdhecyrwbdch
act as ratchet neans cooperating with a floating detent pin 210 carried by
t he bi f utbeettom sersh o firigaty isupperEe asiyes 1P Whidlecomects i sysp@it 1ink
anchored on a pivot pin 213 between plate 207 and |ink 203. When drive rod
35 i s rotlfi2edta & obbrat cendgofest daivendlink2ad78p| £he hers end of gwhich to
expose different recesses 209 to pin_ 210 depending upon the _degree of rod
g

rotati onh@®d 2hé@ageat2bignedehoden thpugh | gRAFRgISAUATS cBT i¥eo T 3P
e A bR AL R b 7B B0 VR B L gt
oSSETDLY o B BUCRIDAE oSph el MG AP TR L ERE dPdugTonRy

rest assql YrdQ At through pivot 176 to move long support link 162.

Such moverment of support link 162 causes curved link 166 to swing

about fixed pivot 170 by virtue of pivot connection 168 that

curved link 166 has with long support link 162. The action of

link 166 swinging about fixed pivot 170 acts to move rear board

link 150 Qutwardly and upwardly. In addition, pivot 169 at the

top end of long support link 162 causes connector link 156 to

swing about pivot 158 such that front board link 152 is also

b moved outwardly and upwardly. This extensible action takes place

Simultaneously with both the left hand and right hand pantograph

linkage mechanism 28 when-there is sufficient angular rotation

of drive rod 35 via handle.37. As such, the effect is to move

frame board 40 between its stowed vertical position (Figure 5)

and one of its elevated protracted position (Figure 7).

As best seen in Figures 3 and 4, drive link 178 is

generally U-shaped having parallel short and long legs 182 and

184, respectively, joined by a base 186. Both legs have square

aligned holes in them through which the square drive rod 35

- 20 -
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00 . -

“be returned to its stowed position froman internediate p05|t|on by fuIIy
protracting leg rest 20. Thereafter, reverse rot ati‘on of handle 37 cause
pant ograph |inkages 28 to return to the Fi gure’5 stowed condition.

not ed e GEhd ] NI HEERE ST Ok EniBlhl REY ngﬁhegassa%ﬂt&aﬁeo? 16 Qe%&acks

42 bel ng.an 1 ntegral portio ase asse n this. mann
modemﬁaﬁmgsmpors r&la—&wbs»ﬁbhy m%r&%at £86i B0 QaﬁPenIé@nQb4‘~a
~reclining systens have been el i m nated erefore, an overa réduction-in
the haigitacts r&clstop éﬁbmei-t;sss«foeﬁnddocm thehilonerr eamy abEy longt al | ed
on top of seat frane 36. |i.addition, reclining mechanism10 is de5|gned to
cause supportpwhinkaidgal Mem\&nm;]tleg 184t ahdaldnks ¥é2rarenaznostndh -
recliners upon forward recllnlng . notion thereof as well as:during

"tilt me}'atku&/emén@onmeagnahqmny-r edus rkp tmegemmtreﬁusten teb t he

seat occupant to return seat assenbly 22 to the- uprlzqqr)\t p05|t|on -According

to thet§h &%théﬁf’%ﬁerséPﬁctP@%t‘a‘iﬁ%Phr cameke %BVSS’about
t (W] f: t |y . "tilt t of
chai 1 GnARF 185cf, tha ek, r?ﬁ e O Tronalal T hk PSR eRERE L o
f f d
T St s eI S SR S
gener@ﬁ\pefgbwarg y d eE&gﬂtf YShuduRe 26N %ot | Bhaasscebhines 25 whikch

tends to augnent t I'mted occupant 1nput (i.e. pressure to- seat back

16) BV I®ihg fvarn&walﬁ&ﬁﬂéﬁtaﬁue 18dRABID bR adteE® Pog talonse gbner
10. In addition, an over-center spring-loaded toggle assenbly 180 is -

desi gnety trest 220 - (shovmlfﬁtpuehtomSSnSr-‘;gnrdr 7yil.ng |l eg rest assenbly 20 V
between its respective "stowed" and-"extended" positions. Wth particul ar
ref erence now t dThe gsrte'ncz;.ufe .of}, ratehet ‘mechanism 190 . 1nc1udes an
1ncl.1ned 1ink 203 wh:.ch is suspended at its front énd from upper'
cross piece 58 of cha:.r frame 12 by a tens:.on sprlng hanger_"
assembly 205. 'I‘he other end of 11nk 203 1s blfurcated to recelvel:f
a sector—shaped plate member 207 that is mounted by way of a.'-'
sguare hole" on drive rod 35 so as to rotate therew:.th Rachet_.

plate_ 207 has spec_ially shaped_ re_ce_sse__s 209 in its outer.

periphery which act as ratchet means cooperating with a floating |

detent 'pin’ 210 . "c'arr'i"ed' | by the bifu'réations and ﬁréed into"'_'_ e

recesses 209 by - tens:Lon spr:Lngs 211 anchored on a pivot p1n 213"_'
between plate 207 and 11nk 203. When dr:.ve rod 35 1s rotated to""_'.
operate leg rest assembly 20, plate 207 1s ‘also rotated to expose-""'
dlfferent recesses 2.09 to p:Ln 210 dependlng upon the degree of -
rod rotation and the'-?'el-é\iat'ion. . When pin 210 is lockingly blased_..
into one of recesses 209, leg rest assembly 20 is yleldably held .
in an elevated pos:.t:.on aga:Lnst inadvertent angular movement by -

mechanism 190." Sprlng assembly 205 accommodates relatlve'

movement between 1ink 20-3 ‘and cross p-1ece-' 58 _due to movement of_"
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9, .bearing bracket assenblies 26 are shown to be operatively coupled to
tilt linkage means 32 for-"tjlting" chair frame 12 relative to the floor
upon novenent of leg rest assenbly 20. 1In general, tilt |inkage neans 32

i nterconnect the forward end of pivot |evers 138 of bearing |link assenblies

26 to dripin aeriygon Fatativralpplateubanly, Légeardst wskmsly oul cah pniet
Ieversi;38 ext end-bel ow and are generally aligned wth the axis of drive

rod 35 aruke aretyarved dtid \i too mteniest] pats ikiivot £20H ap antemeeddatieoposition
J-shaped toggle link 220. The other end of J-shaped toggle link 220 i.s
pi vot al | yox ofinkelY cprotractingetedrreshk2022 Thepeabteppiraverapi cntatnnn
turn, is secured on drive rod 35 for _ angul ar novenent therewith. Tilt"

i nkage Rk Randyss 332 cﬁHﬁﬁbPF“FPBFPR& +BDERERE 28 thHeturm e ’r'?euﬁtlg}‘r
actuator |ever 37 and p turn, drive rod 35 are rotated for causing '
pi votal rmbVEHTR cﬁ°?§%t& ®Revers 138 relative to bearing |inks 124. More

Pﬁ?éh;ﬁ'%! U B rivae B o F ﬁ&%&%ﬁ?&&?&“ﬁ%&#"% B S A2 Bea
define ag 1‘%} aqgeluoftm aly m’ﬂ? c?t a@PW@ E‘h!o éﬂ’f&xﬁ b¥ Bade

beari ng I|n erefore, upon ro on of

correspo%mp}ataon Iin W%Qﬁnérnktﬂgzm txswicﬁn | 0pa20 taidei ve
the forward end of pivot |evers 138 dommmardly At this point, the

mechani calypity£ll vobnobrpotated nkagescorvent ibnal oreel ihingr syetémshhped
toggl e 220 around and below drive rod 35 so as to permt pivot |evers 138
to pi vot Emutelimimaped nt STHeDeforé, t amtoveralhgrédutt ioneibl the Aéight,
insturn,  chair frame 12 are "tilted" relative to tracks 42. In addition,
rivet - X reclirer rircb\ﬁeé’énsltét RFSt QlfaﬂOQEEpGﬂFhﬂ-@nEhEPFlOYﬂbiwr 1ﬁﬁf—1‘=\@&?ﬁi ng
t he alignnent and r|g|d| of pivot lever 138 for causing wheel ed unit 142
to run st¥hi'eR ame 25 - A§nsééﬁlti18f‘er’éPcH“é"gs?“GShPBlﬁ“déP is

crqss ”E@%gfbééﬁ‘égfé%ﬁég ééﬁlSﬁﬁgrﬁtgﬁbﬁigkdltyement of seat frame 36

than conventional recliners upon forward "reclining" motion
thereof as well as during "tilting" movement for significantiy
reducing the effort required for the seét.océupant to returh Seat
assembly 22 to the.upright position. .
According to the present invention, selective angular
movement of drive rod 35 about its axis causes actuation of leg
_ rest assembly 20 and "tilting" movement of chair frame 12. In
aédition, the weight of tﬁe seat occupant and the center . of
gravity of seat assembly 22, defined by the orientation of fronf
and rear.wheeled units 126 and 142 disposed within tracké 42,
cbmbine to generate a fbrwardiy directed force on bearing link
assemblies 26 which tends to augnment fhe limited occupant inpu£
(i.e. pressure to seat back 16) required for causing
substantially smoother operation of recliner 0. .Ig_gddition,

an over-center spring-loaded toggle assembly 180 is designed to



X

~of chair frane'iz_is used to nmaintain correct. wheel alignnent to track 42.
As best seen in Figures 4 and 7, at |east one sprlng assi st ‘toggle
assenbl i es 180 |s provided whi ch, as pointed out in U S. Patent No.

4,367, coggitychy u i B0 15 tr QAN A @RBL Y | DbaBeEwaBn itaggl e
assenﬁ%gﬁi es nmeans for. ﬁoﬁ%.ﬁ%ﬁfég Fest asse%bly 20 rlgﬁtﬂy 4 a

fully é‘éﬁé’&tf@'e("'s‘@oweét'Oﬂﬁd)—"BQEEBH@B"a%IsﬁthofﬁsQnt brace structureNd4 of
chair frane 12 .whi | e-al so providi hg nmeansf or supplying a spring force for
driving leg restwmﬁqs@fmamaﬁmnbmecofnow tocFiguaes Pes3iionse angygl e
assenbly -180-i ncl udes a toggle 1 ever 230 with a square hole which is

nount ez, byeardng (ﬁradketsqaasemhmesoﬂéscmae esbipWne ﬁQ)deSOP@raéfé-IVaﬁtM ve
rotation .therewi th. Toggle:lever 230 is p|votaIHy connected i vot. 232 to

Irotnth dwmftg $idts ; agegmeansi AR 193 "ok Wﬂ/es"%?bﬁnd g‘H’?I & and

o] e rear o r 35 wh 238

one erplative %:ég%lr OJfRfP'-T ‘!Rﬁ?‘gsﬁé‘téésﬁer’?ar%ﬁ%& eﬁ}gsﬁ%@i end 0 i en
spring-242 h d. t k t

BT R B T e AU e HeHSR B

mount i 9P Suct ura 1ty -of

" o Zﬁgot'zg‘f@é% 1% béf‘%%%{%g&qﬂ{;? aly QU d Y 3 WV e O

exanpl'e; t'ension 1.n.spring-242 can be: adjustably

relieved fag, Pe' f&\afﬁfﬂge PREUPBBIaPlmbEtCaRabRl BAveASAdvier's adwavi er
seat occupant justfeént. neans provi de.an.extra confort and -

convend,enéea ftfe"IoW %ﬂdD JreC beiet@ 1N6C BadignedlPith €He-axis @perdativm rad
toggl e - assenblies 180 -will = now be described in-greater detail. = The ™
.| ocat i 38 &id pavetp2Batatlypvconnectedodt3piznt t2|1@ tiona dowes iend it Fr i Ny’
242 are such that i:nthe retracted position of %.rest assenbly 20 the
Spri ngshapedctagybe 1mka221@"' |ﬂgenet§te:aﬁ1§mfy zehaped magq

220 is plvotally connected to a connector llnk 222 at prOt 224,

and wh:.ch, 1n turn,__ is secured on drlve rod 35 for angular_-'-
movement therew;th. T1lt llnkage mechanlsms 32 1nh1b1t tlltlng
movement of chalr frame 12 untll actuator 1ever 37 and, 1n turn,
drlve rod 35 are rotated for cau51ng p1vota1 movement of plvot
levers 138 relatlve to bearlng llnks 124._ More partlcularly,f
prOt levers 138 are formed w1th a lost motlon slot 226 through o
whlch a rlvet 228, extendlng through bearlng 11nk 124, moves tO- -~
deflne a limited range of angular movement between prOt levers
138 and bearlng llnks 124. Therefore, upon rotatlon of drlve rod
35 the correspondlng rotatlon of connector 11nk 222 cause toggle
11nk 220 to drlve the forward end of prOt 1evers 138 downwardly._
At this point, the mechan1ca1 advantage of tllt llnkages 32 act
to forwardly drlve J-shaped toggle 220 around and below drive rod

35 so as to permlt plvot levers 138 to prOt about prOt p01nts_

140 such that bearlng 11nk assemblles 26 and 1n turn, chalr

frame 12 are "tllted" relat1ve to tracks 42. In addltlon, rlvet '
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is initially extended upon slight rotation of actuator |ever 37 and, in
turn, drive rod 35, pivot’ 232 noves up. and over center of the drive rod
axis. Once pivot 232 is over-center, tension |oading on spring 242 assists
indrivingly rotating drive rod 35 f or el evating |l eg rest assenbly 20 .as
rear | egm&:mfvides( 23fuctural | supportirto seitairialy farmaintdintkgt tA80.

I n addLglon spring 242 assists the occupant - I n pivoting handl e 37 through
t he reqmlnammnmam@nriggldety Rf tpivotor bevengdBe FerergAysisy wheeliedt ed
to utilize the spring biasing force of spring 242 to assist in returning

| eg r esfrEds A3 ?%Q“POSFFQiQPBM%BE&#WLﬁ%n AsvERSh, r baterak 6i-®andl e
J SR i FP St 4 B 814 BaRee S EheR KR ity Y
gg.seqﬁ?’i%% 43 f?‘%é"% &2 e 4pgd, ﬁ?ﬁ%ﬁnﬁf&ﬁ”ﬁ#ﬁeﬁg" WEREL o oAk Ceb v

associ a éﬂ 4 ng moverment of chair frame 12 however, occur sinply by

wei ght s ting on the part of the seat occupant with no spring or |ever
assi stance.  Wen AL DED S bl LN gs 4 endi®) Ot Ofedbe e oprDAGK
rest heavily against seat back frameg 38, nost of the load will be

concent At g Pe VasSenbl $6st 180 hsaprovided whith/4 8 Ysofpréd beuk
frame 38 becone long |ever arnms that transformtthe pressure applied into

f or war d imtW o$1. oPaltearti INpd | 4k3625895| | works icoactivkelyl2with detgiarésh of
push link - 25 - mechani snms 30. To reverse this notion and return chair
14. t o | PanfngRgRh donkagrs 2Ge Negglr AsReNbLY ABY Prewides meanst 50X ake

hi §_or her melght of f seat back frame 38 and |l et that wei ght coppopent be
carri ed gy} dag ﬁgaﬂr@s%assemémepgmgbsixnée 5r%‘ﬂ’d3édr%€r%‘6\?ﬁ‘a (1nkage 70

gggl E : l):?tr?é" g%ﬁ%été??rﬁ%n rl"icst'l:I %rron tp:ragg Is ruc %Irgnghngf gha:.r %rame

12 while also providing means for supplying a spring force for
dr1v1ng leg rest assembly 20 toward one of its extended.
pos;tzons. Toggle assembly 180 1nc1udes a toggle lever 230 with
a square hole which is mounted by means of the square hole on
square drive rod 35 for selective rotaﬁion ﬁherewith. Toggle
lever 230 is pivotally connected at pivot 232 to front leg 234
of a C-shaped toggle link 236 that curves around, below.and to
the rear of drlve rod 35 where its rear leg 238 has an openlng
in which one end of a helxcal coil spring 242 1s hooked._ The
opposzte end of sprlng 242 is hooked to a spring bracket 244
which is secured to secondary mountin§ bracket 130. Tension |
adjustment means, such as a plurallty of holes 246 in mountlng.
bracket 130, are provided for adjustlng the tension in spring
242. For example, the tension.in spring 242 can be adjustably
relieved for a lighter weight ecsﬁpant or it can be increased for
a heavier seaﬁ occupant' such adjustment means provide an extra

comfort and convenience feature to rec11n1ng mechanlsm 10.



126 and 142 in tracks 42, enable the. translational novenents JUSt descrl bed
to be started, continued and term nated vmthout the ‘need for the seat
occupant to push against chair arms 48 or any other forms of additional
| everage. Referropéra€loh0 80ute§gil- ldssémblidese heongwilddc| noer beair
300 further in accordance wth the teachings of tHhe present |nvent|on~|~s
shown geiscr ibedt iat gd-ealteE:l dleteill) aPhellpchitdophaf r&’bmgeaézable}owv

i ncl udes a recl.inable seat back.menber:302 which is operationally coupled

as herddinesfrod 3% sand bthiewl iheaofhactiénant spring 3RR2JAERy SBEhe#BAll ¢ and

retractabl e seat menber 306° and an ext endabl e ard: retract ab e Ie%rrr est-

assemry the f&t—lmg#tleég HQﬁﬁtm t#ﬁ,’ht@#d 3eg ﬁ'ﬁ&tpz?rﬁﬁﬂj’#a]ﬂh gk‘gge |
311

T nbet vféwg lpefésé%%?(r:teﬁe ezlﬁa&w{%%tse%%ﬂ@’ WEher %Oteﬁgﬁﬁéﬁ M is

N er it BLE T erLE pBtPRaR HEPR R IgRs %95&%?%3@3%???83?‘2‘ 7 Lver $7°

Lgﬁﬁﬁ%%cﬁaaét*mﬁ'@%“? I A At e R L L e

! r8rive! PRAPRUARINC Shde® PHYos EPE, 15 NEVestednker, clension
numera %1%& ?girrgrg para?‘;icul arky: |Irtlyustrat ed.-. "The. convex: sﬁape 314 is

assUMerhAyindt 6 NEph Bi@ S psd i sesrar aHiA ingfy rotatdmgrairive dwed B t he
short ened distance between:1.eg rest nenber 310:-and the poi'nt at which'the
i nt er neskt aéPevayingppeyt r&tbas)éei&ﬂyr 20 usireeRY olegad3 femled i9¥6 23fhe.
decrease in this .distance can fufther- be understood from Figure 12, V\/nere@
the chis rpdDDedstoWewnd wecondasys qaurking ferarkeB0d30;n Ins aded; “l‘g}mn
position, the seat.neirber: 306 in ifs retracteg gosm the e:%rest
menberSRANG 242 @S@@t%é@%pmw&bﬁ% pgman %eF?'g ugh

required actuat:.on angle. '_ Furthermore, toggle assembly 180 1s

o

adapted to ut:.l:.ze the spr:.ng b:.asing force of sprlng 242 to_
-asslst :m returm.ng leg rest assembly 20 to 1ts stowed posltlon
.upon reverse rotat:l.on of handle 37. | '. | | |
Accord:mg to the operatlve pr1nc1p1es of the present |
invention, leg rest assembly 20 and the assoc:tated tlltlng.

movement of cha:.r frame 12 on base assembly 24 both occur upon .

select:.ve angular movement of handle lever 37._ Operat:.on of the_ Lo T

recllne feature of reclnung mechanlsm 10 and 1ts assoclated_
tilting movement of cha1r frame 12 however, occur s:.mply by
we:.ght sh:.ft:tng on the part of the seat occupant w:Lth no spr:mg 3
or lever assistance.' When the cha:.r occupant lets the we:tght of_
his or her back rest heavzly aga:mst seat back frame 38 most of
the load w:.ll be concentrated above pJ.vots 76 80 that rear sw1ng o
links 74 plus seat back frame —38 become long lever arms that_

transform the pressure appl:.ed :|.nto forward motJ.on of bearlng.

link assembl:tes 26 in tracks 42 via actuatlon of push link

- 25 =
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it will be noted that-the.distance between | eg rest nmenber 310 and chair:
frame 304 is substantially the sane regardl ess of whether seat nenber 306
isinits extended or retracted position and regardl ess of whether the seat
back 302 is in its upright or reclined positions. Accordingly, since the

| 310, in i ded | tion, . | | fl
i o1 ance PEPRERIERE,3Bne BRare Srefc o ndien, sl FatiefcRirdr Bt tidte

nber ™30 t Qs dj b ' '
Mter medi SPELEEY BRsiS BhG tRY, bags bobapaf BLIEED IoEmDltdlia o ke |
and to segl NP eB0Ge i ghle P HEd O bREK S ERhnEEHIIanP61 e8UEBAL Reight

portion: of the internediate | eg support nenber 312 that is attached to

seat nenbeemplfien® NB¥e dadvblcdl | BY 'Rt NErame 34 andheesweightn balance
i nternmedi ate support nmenber 312 assuming the pronounced convex shape

314 as i provicadedy swiinguldnkhgeRgiteand¢illt dfiinkagey 320 iF quorg urgst idre
chair 300 is illustrated in its upright position with the | eg rest nenber

310 ful | ywishr &biecdoad baliaineing dueota khe positdendng |ofy undiirer
312 folds over an end portion 318 of seat menber 306. Accordingly,

i nt er medi 326 ARG 34Ppin Ak d231enabde Hhe teAaRTlatioalmQiengnts IRRF

chai ?:“iﬁﬁpé%%%#&%i rt;a)g#‘é’i %ﬂa%‘%%ﬁﬁﬁ%‘qaﬂ%%ﬁmfZrém@n%?%"é&%%‘ £ Kier

312. 2 is.indts i g A 6

s ini tegn%«??r gce??te&?’%ggle%i o#c%"h%dtte}°r%§5%nt€ﬁ%§?{#18&gg{}grﬁ%g%’t a‘l?s O\rz\ai‘nr%?n

Fi gure 12ﬁtpgg Fon@nee %ﬂgfaféﬂbféﬁg menber 310 and seat nenber 306
a

i sisuch t the intermediate 1eg support nénber_SlZ is stretched out and

assunes its nor mal welf@hhlihoCOMERX eBaPpigasesndigaied by refLicnce sungs al

316. The adaptability of the internediate | eg support nenber 312 to
recliner chair 300 further in accordance with the teachings of

the present invention is shown. As illustrated in Figures 10 and
13, the chair 300 generally includes a reclinable seat back
member 302 which -is operationally coupled as hereinbefore
described with a chair frame 304, a slidably extendable and
retractable seat member 306 and an extendable and retractable leg
rest assembly 308 having leg rest member 310 and pantograph leg
rest linkage assembly 311 for retractably extending leg rest
s member 310. Coupled inbetween a portion of the seat member 306
and the leg rest member 310 is an intermediate leg support member
312 of the present invention. The intermediate leg support
member 312 preferably comprises a flexible, independent leg
support cushion which-is‘operable to assume a pronounced, convex
shape when the chair 300 is in the reclined position shown in
Figure 10. - |
In Figure 11 the pronounced convex shape, indicated by
reference numeral 314, is more particularly illustrated. The

convex shape 314 is assumed by intermediate support member 312
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assume pronounced and slightly convex shapes 314 and 316, respectively,
w il be dlscussed in more detail in copnection with*Figures 16 and 17.

Coup! cBRERRATYY b B shrsdlied BRSO e dtigE” 2
a ”0” 1§][‘§5.%8rt3,r cfy t n@réiéﬁrtﬁedlﬁ%%%ﬁ%% Qe Sgtzhﬁzpif‘@{-t "REREEr306-

One en pendent elastic straps 4 are fixedly 'wf

Socuregysusl dechiye ng%@eé@ Btz RAgeTHEr §£6PeddE Oh €K O8taPEEaReE! i ON

322 of e seal nenber 306. For providing further structural support to the

i nt er nBdhateartfe rS peP AriderHid Frdbn iqgilmnga edvsersninn tthé reh 888 360
i ncl uded whi ch extends generally transversely of the elastic straps 324,

and, agssbhewn wikhgthe béat dauds membexd aoBerin: ha:sm;msgmzpomlgupport
wire 334 is preferably a rigid 12 gauge wire and is secured to edge .. -
port i obthe3s2atamembeda 306 HMEmhﬁxnahaacﬂﬁﬂIpﬂfkﬁﬁﬂnwtanﬁnﬁh# bao ¥est| eg
rest menber 310, respectively, which are defined by a seamwhigch is denot ed
by ref seaher ﬁﬁﬁeial1883extﬁedgép9§rPrQFFGCBF@fE?ﬁbF§°ﬁas ncFie Hrﬁo%%rlng
and is secured to seam 333 by sew_n '

310a. itupiddt k& rfto‘la%it %BIBEetﬁégFﬁPEggg&tE{g«rﬁt“: 3 gs[ﬁfpso tm%%2§§§12 to
crown u 3

Croun BREIThA €l S20LE ASR0 SOAMDAE IRy SRR TERET AR BIP VB
hel p kgeRehie L ta%r fRAkaLe 080, SUPROLE ’%E‘%Fﬁd@&%f- R Ft@RSpSFition

domnmarggy as e sea I'sS'S y extended. A predeterm ned
amount glfi §EE§E~Q%&@ 8 WRether 'tﬁe' gBatt Bdckosbpeibr e cedsupfighe erast)

straps 324 a e in such tensioned state;, the straps 324 are attache
to Supee&h%eepaéétmnyle A&au@amﬁ;wensmaenghehnegusesupnembelrtmohe
when in 1ts_extended,pqsxtion,-ls held at a fixed dlstance_
relétivé_tc.the_chair-fraﬁe 304,fthe outward3extension~of seat
mémber:366iope;a£es-to_shorﬁen-the~disﬁah¢é between thé-point#
lét:which infé:mediéte.leg-support membef:312 is;attaChedftoftﬁer
leg res;lmember_310,and to seat mémbef.306.- The.extension of - .
_seét_meﬁber 306 -causes the_pbrtioﬁ:of the intermgdiate-leg:.'
support.membér 312 thatqis-attaghed to;seat.member 306 to move .
toward leg re§t member 310 ‘and résultS'in intermediate support. "
member'_slz  assuﬁing the--pronouﬁcedf,convex shape . 314 as -_‘J'
illustrated:iﬁ_rigure 11.. |
Referring briefly now to Figure 13, the chair=3bo is
111ustrated in its uprlght pos;t;on with the leg rest member 310.
fully retracted.- In this p051t10n the 1ntermed1ate leg support
ﬁember 312 folds over an_end-porthn 318 of seat member~306. o
Accordingly, intermediate leglsupport-member_312 does not hamper

the use of chair 300 as. an upright chair; and an occupant may sit
- 27 =
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‘straps 324 is such that when the leg rest nenber 310 is extended and the
chair 300 is in its upright position, ,there is sufficient tension in straps
324 to prevent internediate support nenber 312 from crowni ng downwardly in
a concaveof@oiritaiblat i whenchhersad aAFEnbsrigRe puberden hartioul Yyusguéhe
chair noves between its upright and reclined positions.. Even when chair
300 ii) antes flexeincer daidmenhppanit inemersral2. anount of tension still is
inparfed to the elastic straps. In a preferred enbodinent four laterally
spaced el astic strMbpenatheseatdidackead? dis dn sdisharpighiipasitior and
wide.' The elastic straps 324 are secured to a _base structure 328 of |eg
rest nenfeptanemBers3ap| & indits gptgyastesposikden vithpledoest member

- attach i tabl.e .t d . ttachmept of the st 324. Wth
et or oncalPoeRtgnREd18s BREVECHD FAWDEF 12, CHRRAISEARGS BAGHRER TR 16

The inte [ | eg ppor t er 312 i up| necti.on area 320
W th sea%ggngnﬁéﬁbgg&iyag’i% seegagte - eﬁo?toi%oﬁgogu?ﬁdéhﬁﬁh? ﬁ%tge%ﬁ?’fe
menber 3 Lt rd r rt.i.gn i i on
340 of obedr SFRROTE Heplfer (L APIACESONLE! oRE' phA"addhedl 1l Ho

29 - whightly RIS MHHET aRLY 1A ivaWe bP L +é£6L8ACE! nuhedadl MBS
manner to seat nenber 306. his provides a particularly-good attachnent of
the int erhedadeptabd 19430 bRt Sbmed Datdclé§abuppoiber medber0 3151t
~pulling and tuggi ng as an occupant of the chair 300 noves about in the
chair, aadsumeo phenoungedesandrerdidglBly | comvger shapest s314l [andet3xe} ed
state. Figures 16 and 17 further illustrate alternative preferred

enpodi neRESPEFtaveddy wikbdre SHEquaseth immoreedetadl | By crnpretionnbith
351. In this'enbodi ment the internedi ate | eg support nenber 351 -conprises
a T- shapetPBERfi §6r 8PFok7 srather than the general |y square configuration of

| ntermediate '?9 Referring to Figures 14 and 15, the intermediate leg

suppoft member 312 is coupled to an attachment area 320 of seat

- member 306 which is intermediate a front end portion 322 and a
rear end portion 323 of the seat member 306. One end of a
plurality of independent elastic straps 324 are fikedly secured
such as by sewing to a front edge po:tion 326 of front end
portion 322 of the seat member 306.

: For providing further structural support to the
intermediate leg support member 312, an elongated support wire
334 is included which extends generally transversely of the
elastic straps 324,_and, as shown in Figure 14, is positioned
over the straps 324; The support wire 334 is prefe:ably a rigid
12 gauge wire and is secured to edge portions 312a and 310a of
the intermediate leg support member 312 and leg rest member 310,
respectively, which are defined by a seam which is denoted by“

reference numeral 333. The support wire preferably has a cloth

covering and is secured to seam 333 by sewing to edge portions
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support nenber 312. Seat menber 350 similarly also conprises a T-shaped
configuration and includes a T-shaped outer ‘cushion portion 352 and a strap
portion 354 secured thereto and al so to an undersurface 356 portion of

i nternedi ate Ieg port. menber .351. The strap .portion 354 is .affixed to

cushi on3pédt RHR P %md SBPBHHEry&Fﬁa@@QﬂﬁP%ﬁl?%tEhﬁeéﬂéﬁENQQjﬁﬁﬂniﬁi. -

b of or BRBPBTEaTRRRER (H12 %3“%@@9 ngé%f Y glganle{nﬁﬁ@ Séte'aﬁfg axas™ T
5 L

Lgtmﬁﬁm‘g*’%t ety hebfE Chls, B GRbved b sy (SRS 'R g‘d?‘*@gr%v and

| S clgar 0 di nc et yee
. 310 and&?%ngntgé ﬁggg%?l oﬁfISS%l%f \Qétﬁéel%egmnénh Sﬁg nﬂéfges ?%pcause the ..
i Nt er MegheéSnbagatePdeLt SHIENYFt Idnidr a§fzmzraﬁr BBl 16pRvSY dtmaRpupced
convex shapes 31% and 314 respectively. Wen the seat g c%énenber 302 (not

shown) as thei eeaupmegbtarpaslst llenslhlaebaqatemﬁwcisw is retracted.and the °
di stance between its.front end 358 and the | eg rest member 310 is at-its -
30 - maxi num AAlpnddetqmrnedtamouahsmm stretebing sir apensidml sisat a
maxi numto help prevent intermediate |eg support- menber. 35.4- f rom croowni ng .
downvar #npareedt toethe Fanéeomndsh of kgcelastiol stzaps A24t laadseath g k

302 (not shown) is reclinably tilted backwards, -the seat. -nenber 350 is '
sl i dabl3n F9el FeRGAPREG, SFﬁéﬁeby'hGe&ité'éEﬁnazﬂhér&l §t"—$—ﬁ'€@%t‘iﬂeéﬁ‘ﬁ9&r? ront.

ord, 358, PLe 53 METRER, SN bPe PR STnREL U0 unlGETEEL
| ‘s-’
Pronougesgeniay f%%*?é%%%%ﬁi%%@}é%%&%%%fd”té‘%rxtse%%ft |

and the chair 300 is in its upright p051tlon, there is suff1c1ent

tension in 'straps 324 to prevent 1ntermed1ate support member 312f
from crowning downwardly 1n a concave conflguratlon when the seat
member 306 extends forwardly as. the chalr moves between 1ts
upright and recllned pos1tlons._ Even when chalr 300 1s 1n 1ts o
fully reclined p051t10n a small amount of tenslon Stlll is
1mparted to the elastlc straps. In a preferred embodlment four
laterally spaced ‘elastic straps are prov1ded each strap belng'
approximately 2" w1de.' The elastlc straps 324 are secured to a | ;;}
base structure 328 ‘of leg rest member 310 by staples, stltchlng_
or any other 1ike method of attachment sultable to produce a
secure attachment of the straps 324.' - o

With reference to Flgure 15 the seat member 1s.shomne
in the extended pos1t1on. The 1ntermed1ate 1eg support member
312 is coupled at connectlon area 320 wlth seat member 306 v1a
an edge’ 336 portlon of 1ndependent leg support member 312 Edge
portion 336 comprlses outer portlon 338 and lnner portlon 340 of

outer fabrlc material of the 1ntermed1ate leg support member 312:
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‘I'n one enbodi mrent of the chair 300, as best understood from Figure 15, when
the leg rest menber 310 is extended and the seat nenber 306 is in the '
retracted position the intermediate | eg support extends apprOX|nater 15"

bet ween {1¢car £ 338p284t Bfeiﬁilhgﬁg”ﬁgrs&%nénds%b@cﬁfﬂa‘ S83in T*}ﬁ 5 320

I's approximately :~~~~~~~~~ n seat  nenber 306 fron1the ront end

porti gff RdRne#Ndd heed € OREnBAE BOBLI OMrHiA? ﬁﬁoﬁiﬂ’é@xa”&h@ﬂ&la‘cﬂ@fn%&i
edge df/the foot rest nenmber 310 closest to seat nenber 306 When the

chair 308ttachmenitsofuthyg imtérmemhite|Iegnsuyrorteaemme&be12366-thé)séaﬁr1
its nost forwardly extended position the distance between area 320 and
. seam 333membexpPiOdxiteatrggisti Pylling. anditupainghast anedcoupadnts edsdrhe
approximately. 3" . In this position, instead of being approximtely 3h -

4X" hi ghchairt 30AcMAKEs ARGk o theehadtonand akeervhendeg rest menkanr t

menber 312 S QXlnateI 4 - 5" high and has an i ncreased thickness
whi ch co%Pnést Brﬁp lﬁ%aft"éleme rastadhatsorce. - 31 -

A dingly, th d nb h

i R AR TR Sl s, o
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o SEC OB B BBl e, G R TSRO0 Sy

back of ila? 9ﬁ§ge§etm&ﬂb&?eaéfet 7. ﬁf@@iﬂoﬁﬂﬂ@w& inlrnfdaia @@eae

| ounge, signifticant added control and adjustability not. ot hervi se
nor mal | yshppsgtwindnbeiai 551 | eofgeishai ks T-AHdpulhcéheighratisl) Walthdm

many i nstances operate w thout any nodifications to the reclining nmechanism

dikscussetharr dilthepeneraillysosguanst acetdguwietcioh ngfupinntélmed atseé ol egor ce
which is created by the elastic straps 324 which are secured to the |eg
rest nmenBePPeTd meuberaslienbEeagOsemberndfobeinddsrdyr plso comprises a

T-shaped configuration and includes a T-shaped outer cushion
portion 352 and a strap portion 354 secnred thereto and also to
an undersurface 356 portion of intermediate leg support member
351. The strap'portion 354 is affixed to cushion portion 352 and
to undersurface. 356 of intermediate leg support member 351
preferably by sewing or stitching. | 'Strap portion 354 is
preferably of a width in the rahge of about % - 2%", and helps
prevent intermediate 1leg support member 351 from being
accidentally pulled upwardly during use of chair 300.

With further reference to Figures 16 and 17, it can be
seen most clearly how the dlstance between leg rest member 310
and a front end portion 358 of the seat member 350 changes to
cause the intermediate leg support member 351 to assume ﬁormal
convex and pronounced convex shapes 316 and 314 respectively.
When the seat back member 302 (not shown)—is in its upright
position, the seat member 350 is retracted and the distance

between its front end 358 and the leg rest member 310 is at its
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- to include additional count er bal ancing force neans in the form..of sprlngs
or other like biasing means to help naintain the leg rest 310 in its

ext endegapaail.Oae! En3hol Ac! OV 18-R8chNGrCa8er20 BULLPLOSL £BTLA0

such as” spring 2 gur.e as an ronal: SprTn

br acket 5246, A 692R88 pt %ﬂtﬁ‘éﬁ fedBye D150 LSR A0 ﬂn%fiessr

addltlonal birasing force to. . help g rest -320 1n rts"

ext ende¢rn croffiing @8wnWairke vt belaa‘ieénedlp&ﬁt&@gaﬁﬂpmﬁkagaseg@émpf t he
present invention is al so shown:and deéescri-bed:as part- of the chair 300 -

whi ch iBaarporates the wall -proxinmity recliner nmechani smdescribed =
herei nbefore, ‘it shoul d.al so-be appreciated that the chair 300 coul d“be -
adapted to be a cams dhe aremt etk &02 roukershowyy dis ated¥inanky exblped of -
a rocker recliner chair 300 viould utilize a swi Ilnkage ‘mechani sm 70 to
enabl e bhékb’ea‘ﬂsrren'bb? @@t onepbers A aksi algdgahiry zBngeR| yEO¥WARALY i on

to - novenent of thé seat ‘back 302 bet ht, and--reclipnedQ
poSi t i oﬁﬁer?ﬁ’é’ GﬁFyeﬁﬁ&?‘Bl Eaﬁl %h%taPFeeﬁﬁﬁw?%v%f'%ﬁ‘ §§Py fFeR Qmade

h ke [ 3 0 h h
10 TR RE B U 0 o o " R a0
b dj t f
e 201 Vehadebo A f%@emwaw’ﬁféf bR SR S| Ol

an Occuaeehou%%d%%%f Qnag% 5@2' wﬂfehcaéi—oeé%cﬁré\hfaereeeﬂtfwwéfI on
thus serves to provide an:internedi ate | eg..support ‘nmenber:-whi ch crowns -

upwar dl ¥uppoprovide trkli baekal aﬁaaﬁordftenehethbggbs andl heligxd bife knee ..
areas of -an occupant of the chair 300 when the leg rest is: extended and thes
chair ieccapthe.reclined position. The chair 300 of the present |nvent|onr
thus provides increased confort.to an.occupant” of the ‘chair without -
ut|||2|ng In one embodlment of the chalr 300, as best understood
from F;gure 15 when the leg rest member 310 1s extended and the
seat member 306 is 1n the retracted pos1tlon the 1ntermed1ate leg
support extends approx1mately 15" between the area 320 on the
seat member 306 and the seam 333. The area 320 1s approx1mate1y.
Al back on seat member 306 from the front end portlon 322, and'
the front end portlon 322 1s approx1mate1y 8" from the edge of_.:
the foot rest member 310 closest to seat member 306. When the
chair 300 is in 1ts fully recllned pos1tlon and seat member 306 ﬁﬂ)
is in its most forwardly extended posztion the dzstance between -
area 320 and seam 333 is approx1mately 12"- i. e.,; 1t haS':
shortenmd or decreased approximately 3"'a In th;s posltnon,
1nstead of belng approx1mate1y 3% - 4%" hlgh 1n its normal convext
conflguratlon, 1ntermed1ate _leg_ support member 312 _ is_

approx1mately 41 - 51" hlgh and has an 1ncreased thlckness whlch

comblne to prov1de a greater mld leg support force.'
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"additional, |oose pillows or the like.: - - The foregoi ng
di scussi on di scl oses and describés -an exenpl ary enbodi nents of the present
invention. One skilled in thé art will readily recognize from such

di scussion, and fAGRENHEbNTRS | Hyterrediate 188dSupparts menhax 312

Wit holls OB e, PRESERBmIERGHAN (aRPezaipe 6O BHRY e HADILIE IRFTTRR n

.,_O,f . . . _ - _ - - » d . . 1 ] J
';23 T nelf> \é\n %ICA ' Ingn&’ at%ﬁgifgfr 3§e'aﬁ'a\ﬂ°§?3’paangéﬁ%$§-’?% Fﬁﬁggspé%nl?\%gbqﬁge seat -
nmb d 0 ; ' ' I
suppor t SaatnErER Anfer b2k PEE) 1 Rla: PoindE Ko Anlf ROFAE &,

menber, pgavdde continuodd IRIPFSHEL frof tie PRBHEr"BEBR" dicithe Quthipdr t 0
forma convex support surface 'having a vari able degree of curvature; and

means f @b €Reblficed 93 4 sRMnFEBIMilay R whard cfercioNdisd ivmaide, tveard
said |l eg rest nenber, wherein novenent of said seat nmenber toward said | eg
rest nmewtth edgndsissnt iaddedrecionteol egndupdjustabibdétyt mate athgatwisem a
first, convexly shaped support configuration into a second, convexly shaped
suppor t nosreldyr foumd witdy shaise damgenchrdirsax| y shaped support
configuration has_a greater degree of convex curvature than said first
convexl y. shaped s@éﬁ&*%ﬁh%%ﬁ%ﬁOQ."ﬂﬁe immany ARFIEDGeR 9RRKA S hai r

O o & kel WIST SSIPHISG AL Leophe Ol S Bobuc bt AR St autiel
Tﬁi?er’h3§EQn%£ Jyee i%rgghe instances, depending upon the tension force
. which is created by the elastic straps 324 which are secured to
the leg rest member 310 and seat member 306, it may be necessary
to include additional counterbalancing force means in the form
-of springs or other like biasing means to help maintain the leg
rest 310 in its extended position. If such is found to be the
case, an additional spring such as spring 242 as shown in Figure
7, as well as an additional spring bracket 244 and C-shaped
toggle lever 236 may be included to provide additional biasing
force to help hold the leg rest member 310 in its extended
s position.

While the intermediate leg support assembly of the
present invention is also shown and described as part of the
chair 300 which incorporates the wall proximity recliner
mechanism described hereinbefore, it should also be appreci;ted
that the chair 300 could be adapted to be a conventional recliner
rocker-type of chair. One example of a rocker recliner chair 300

would utilize a swing- linkage mechanism 70 to enable the seat

member 306 to move substantially horizontally in relation to
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ext endi ng generally Iongltudlnally al ong an undersurface of said

i nternedi ate | eg support nenber and being operable t o provi de support to
said internediate | eg support nenber and nmintain said variable convex
shape when said Ieg rest nmenber |s in said extended position. 3. A 'chaise

st M A ek A ST R G
TR el bl R it s e iy

rel at'veots S@hdeCE8! uéaageroéﬁgr §iﬁééa§\§ﬂnﬁoé%ééﬁaﬂbéﬁ 18ocnget

menber , sal Sseat ne being s novabl e toward said.leg rest
nenber ; tae aﬂbﬁﬁ@dfai&i@&zealpm&att HrElRl beteed. uﬁre?ﬁedaﬁaer@cpméa on
of said seat menber and said leg - rest nenber, neans for causing said -
|nterneﬂb3ﬁe1bﬁ;SnapohaveBMwaéoadgasuedaﬁorachtenaexhduapprayaiate to
sai d seat nmenber andprovi de support-to the 1egs.of an occupant of

sai d.', prencuniced sainyexgordiguration ot |ﬁhmdmmm§4q mm@r‘sal d

seat back mermber is in. an upright position,.. said neans- also-.causing

sai d - MRMbEFedilR &9 Ry tisivrademaie e M@r‘a %ecendoeeﬁpesetshape o
relative to .said:;seat nepber_ when said | e menber i.s sai d extended
position and sai d ¥¥atChatse ntfpRee; & | S’U’l% 398 e PEEERCsai d

oo B ARG ok el A PAASTREH, S Pt .
o B 4450, SEATH MBI s B Bipeseetehaotr
port'O”tﬁﬁgﬁé'Qn&eﬁthﬁﬁbﬁheaﬁﬂeé areas of ‘an occupant of the chair 300
when the leg rest 1s_extended and theecha;r is "in the’ recllped
position. The chair 300 gf:the_ptésént:inventien?thﬁsfﬁ:b#ideé
increaéed-comfbrt.to_aneeccupant;ofeﬁﬁewcn51£.ﬁithbut'Utilizing
additional, loose pillows or tBE-likeufeS-e*'“

The fqregoing diecussionfdiécloseséand describes.an
exemplary embodimepts'of the~present]ih9entioh‘ -One skilled in
the art Vill.readily;reCOgnize~from'Sueh'disgussioh, and frcm-ﬁhe,
accompanying dréwingé and: claiﬁé}; thatf véribus- Chanﬁéé;
modificetions and _veriatibns .Cah fbej_made therein .witﬁoﬁt:
deperting from.théispirit énd'scppé;of;;he'ihVention”as*defined

in the following claims.:.
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‘portion of said leg .rest nenber, said elastic straps being dperabl'e to ~°~
hel p maintain said internediate | &g sypport nenberilléfﬂ%?jijél,ﬁﬂgﬂsecond
convex shapes when said: leg rest nenber is in said extended position.and
said seat nenber is slidably urged toward said leg re WH‘“““

chai se | ounge recliner chair of claim3 or 4, furtherf“ E““m

el ongat'éd support wire secured to saidﬁﬂ%uzﬂlty of elastrc straps afd
extendrhg general ly transversely toE52ig gtEEES al ong a coupling .seam

formed by said coupling of said int T g.. support nenber-and. said

| eg rest nenber.. 6. A.chdi chalisenjenngel reelineEryprcaipmisinghaia franme;, a

rectinabl o Sfgl:"Pabge ARGLAL A"Yenlral9WPhihdub S ibrld ddatE, . S21

seat back me e|n -oper to-assu t "an upri i onand -

a reclined %@b??oﬂndaeg§§ndﬁbﬂc§er retrestabls |Jspgcmgatemm@a: Arhair -

frame and.. gatérhédiabaciefPElpportainénbd cRIPIUG MUt AP UntP! ot O- assune
a retracted %%@ ilon when Sa d seat back nmenber is in said upright position

and to be ? edak8rt Be FdPFdoF g gegtmembery,e sadd) an t
~~~~---  intermediate- 1eg48upport member being'Hddrdblé tlo fddm 1411111

o oai d rePTTRESPREPEERAERACE, haAng: @ ey iARle SRR S nciuding a
| eg rest necthievatpreat andameaneso@ipire énabldaigd salisd Behmamamber(nnnbble to
be urged O%i‘@étg %eﬂé afh g i!iﬁle&g:ig}t %3%9@* %’1‘&9‘1 ?etéto:i[goer £etract ed

into a retra rony an-i eg support ne cdupled to a

portion of wherein movensht afdsaigopersnmemberi foward eaiddeeresti d
| Rier medi atgebsr SHRR8EE BBIBCinBaYnBdiakeUNRY sHPPOIEE nida It e

urged from a first, convexly shaped support configuration
into a second, convexly shaped support configuration,
wherein said second convexly shaped support configuration

- has a greater degree of convex curvature than said first
convexly shaped support configuration.

2. The chaise lounge recliner chair of claim 1,
further comprising at least one elastic strap'secured'
under tension intermediate an edge portion of said seat
member and said leg rest member, said elastic strap
extending generally iongitudinally along an undersurface

- of said intermediate leg support member and being operable
to provide support to said intermediate leg support member

-

\_/ _ _ o
and maintain said variable convex shape when said leg rest

member is in said extended position.

3. A chaise lounge recliner comprising: a
chair frame having a reclinable seat back member, a seat
member operationally coupled to said reclinable seat back
member, such that reclining of said seat back member
causes said seat member to be urgéd slidably outwardly in
a generally linear movement relative to said chair frame,
aﬁa an extendable and retractable leg rest member, said

- seat member being slidably movable toward said leg rest —
member; an intermediate leg support member coupled
intermediate a portion of said seat member and said leg



assume a slightly convex shape rel ative to said rd seat
menber is in said retracted position and, said Ieg n sai d
ext ended position, said internedi ate | eg support |ﬂﬁﬂﬂﬁ |ng

operabl e to assune a pronounced convex gbﬁbe rela menber
when said seat nenber and said | eg-assenblies are |n thelr respectlve -
ext ended positions;.—and a plurality of independent elastic straps securgs

i nt er medi apg st MR Mdal OfoS abausPRy SRIACintasnaniatae mgrt i on of
said | eg rest nenber, "sai d el-astic strg.g;_%i EIHEYSECUée mhl der t ensi on

to ther ebySUBBOE MENkAE tQ AFSHRS A i APRYREIFARES é’& & tt%enber
and t her ebpadd MEau1msthrrannrprbvideIQQppuppotb uhebeegsnosaam.sllghtly

d
ot on B b et SN HERT Sl cToq datoichBBy 13°40AR (° 1"
further coeptesides pessitiomiand sspbdrseat rbackcuenbexnt is donadcting seam
formed by aﬁ%‘i?mugdfl%ﬁn S?ée%‘d N&dns: ngfé@tgaﬁggg?ugggat -menber- and said-

|l eg rest ne onda support W re extendf ng: generally -
t r ansver seiptermediate dag Suppers nembhrH Lo aFEHRAR §?FGEPUFQPV§§bport

and rigidi hnabe &eﬁﬂwerwcgﬁ& S & SHOMSEE maﬁeéamemeaaréslteg rest

T e S T g e T

of claim®6 St
fl exible, membbmewsmurged]?' i trecbined. position, said sBcohdd - 37 -

The- chal seLLAYASe hiild MelsRalie il £16) hroyiiie! hniag ggaégaxag

i nt er medi a8 sup o t n-1S Secu an uppe surface
of said seef msupport. to the- 1egs of said. occupant._.

4. The chaise lounge recliner chair of. claim 3,
further compris1ng a plurallty of elastic straps secured
under ten31on to, and extending generally longitudinally
1ntermed1ate of, an edge portion of said seat member and a .

portion of said leg rest nmember, said elastic straps being .
operable to. help maintaln sald intermediate leg support

| menber in said first .and second. convex shapes when said
leg_restwmemberpis,in said extended,position.and,sald_seat_-
member is. slidably urged toward'said leg rest member;v .

5. The chaise -lounge recliner chair of claim -3
or 4, further comprising an elongated support wire . secured'-
to said plurality of elastic straps and extending . :
generally transversely to said straps along a coupling
seam'formed by said'coupling'of said intermediate-iegs.
support member. and said 1eg rest member._; , o

6. A chaise lounge recliner comprising: za_-.
chair frame; a reclinable seat member operationally ..

~ coupled to. said chair frame,. said seat back member being

'”Toperable to assume at. least an upright position and a
reclined pos1tlon, a. seat member operationally coupled to
said chair frame and said seat back member, said seat-
member being operable to assume a retracted pos1tion~when”'
said seat. back member is. in said upright p051t10n and to-
be urged slidably‘outwardly of said chalr frame 1nto an

.‘- .-
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“10. The :chaise.lounge recliner chair of- laim9, wherein said. flexible
|nterned|ate | eg support cushion’is secured intermediately,. t0 a

of said seat., nember internedi ate said edge portlon of
and a rear edge portion of said seat rre% The- cHnm ”ﬁm Hw
recliner chair of any one of clains 6 t 0, mhereln the* 1 men

suppOft menher is operable to fold over affront end portion of said seat

TeheT” Whe Rl d IR 83BNk dahinkd: £8! HebELRIELELPAAIY Qarl?.
chai se | oungée rec conpri air franme near y nnvable
seat nenbeback dmenbendtnte, samrmhbnedl pgsntspnr:renneextmdlamler el at e

| eg support égﬂﬂgg n e sai d
seat nenberr sai d slnterqr:,];?l 5‘ ﬂe%?fégn%nger egl %be%gighaﬂ. S’ forma

convex supﬁﬂqp fER e ‘F&ahrv ‘Fﬁ I%“Ge@?@ﬁabiecﬁpvgﬁu%ge&‘nd means for
enabl i ng Sami:vmﬁilmeéai@ &air obntgeanr aktgniedepokitionaandsai d | eg.

nb
non r ot ac i ARsEef thtdin £t ARERTpbE kol 28, 1R NRd ot s, doF sai g
| eg rest. rnsdppomtumemhercb¢ugﬂe®stonenpertlenabﬁssatdtsea&rwembe&ald
hon- re”aCtaeiﬂ; I‘%@éi%x\?/é&? ”i»éé éﬁb& egai pRB&Er@E@&%& gl 0 be:

urged fro ape suppor con %ura on1n second,
convexly sﬂiﬁgecﬁlmm tmmnglunmm@nanmernsgu acecopetrabdevdel v. shaped

support . confdsifetd %li@ﬁ:fy %&%@i Qﬁ&%@%&iaﬁﬂ?&eﬁocﬂélat geatt han. sai d
first convexly shaped suppdrt co IEFFI%tPJra on g A. ch ahse | ounge recllner
chair in ameRRemoheR idysent ok ﬁeieonsﬂg cFeErechrd poS _
aad arr angethd csa:zmarmg: -Fe Bt tnahber | ¥s abn hea tdnertandedeposikgdnyi t h
reference 10 % Meined SIS Py’ DubpSrECAMBERY FiALE " bOTRy
operable to assume a pronounced convex shape relative to
said seat member when said seat member and said leg
assemblies are in their respective extended positions; and
a plurality of independent elastic straps secured
intermediate an edge portion of sald seat member and an
edge portion of said leg rest member, said elastic straps
being secured while under tension to thereby support a
lower surface of said intermediate leg support member and
‘thereby maintain said intermediate leg support member in
said slightly convex and said pronounced convex shapes
when said leg rest assembly is in said extended position.

7. The chaise lounge recliner chair of clainm 6,
further comprising an elongated support wire secured at a
connécting seam formed by said coupling of said inter-
mediate leg support member and said leg rest member, said
elongated support wire extending generally transversely of
said elastic straps to provide further structural support
and rigidity to said intermediate leg support member when
said leg rest assembly is in said extended position.

8. The chaise lounge recliner chair of clainm 6

or 7, wherein said intermediate leg support -member
comprises a flexible, intermediate leg support cushion.
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: 9.. The chaise: lounge recliner ‘chair of . claim 8,
wherein said flexible Aintermediate- leg support cushion is-

- 37 -

secured by sewing to. an. upper-surface of. said seat member.__
10. The chaise lounge recliner chair of ‘claim -

9, wherein said flexible intermediate leg support cushion
is secured intermediately, to a portion of said geat -
member intermediate said edge portion of. said seat. member
and a rear edge. portion of said seat member. . '

11 The chaise lounge recliner chair of any one
of claims 6 to. 10, wherein the intermediate leg support
member is. operable to fold over a front ‘end: portion of
said seat member.when said leg rest assembly is :in. said
retracted pos1tion._.= L :

12. A chaise 1ounge recliner comprising. a .
chair frame having a. linearly movable seat member, and..

= extendable, retractable. 1eg rest member. an intermediate

leg support. member _coupled. between and to. said 1eg rest.
member and- said seat member, - ‘said intermediate leg support
member being operable to. form a convex support surface -
having a variable .degree of curvature; and means- for :
enabling said seat member to be urged generally 1inearly

toward said 1eg rest member while said 1eg rest. member is

in a stationary non-retracted. position, . wherein. movement
of said seat member toward said leg rest .member while said
leg rest member remains stationary in . said non-retracted

position causes said intermediate leg support member to. be |

urged from a first, convexly shaped support configuration :

into a second, convexly shaped support configuration,-
wherein said. second convexly shaped support configuration
has a greater. degree of convex curvature. than said first '
convexly shaped support configuration.: :

13. A chaise lounge recliner chair in

- accordance Wlth any one .0f the preceding claims and

constructed and -arranged to operate—substantially.as-
hereinbefore described with reference ‘to. and as
illustrated in the accompanying draWings.
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