2252239 RECLI NI NG CHAI R BACKGROUND FOR THE | NVENTI ON The preesent invention
relates to furniture and, *nore particularly, to an Inproved reclining
mechani sm for articles of furniture such as chairs, sofas and | oveseats. In
general , nost conventional reclining chairs enploy ‘a réR&22%8 y conplex 5
recliner mechani sm which |s operatively interconnected between a novabl e
chair frame and a stationary base assenbly. Typically, the recliner
mechani sm has an i nternedi ate carriage assenbly provided for supporting bhe
chair frame for translational (i.e. fore and aft) novenment relative to the
base assenbly. In addition, the translational nmpvenment of the carriage
assenbly causes correspondi ng rec of a seat assenbly between
10 an upright" position and a fully "reclined" position. One exanpl e of
such a reclining chair is shown and described in U S Patent No. 4,367,895
and which is assigned to the connDn assronee of the present invention.
Recl i ni ng nechani sns typi cal BASOMININS | yidmr ge anount of
frictional drag whi ch nust be overcone- for snoot h novenent between the
"upright" and "recl iThedprasent invention irelates Lo fumiturec wind; moregpadiculady,gta an
seat occupants nust nornmally exert a deliberate |everaged thrust or force,

| n addi t i improsed nedlining mechanism domartities of furhiture sucly las tobiairs,eafashaind iovaséats.
rest assenbly and/or noving the seat assenbly to its "reclined" position.
Moreover, It is oftdn ghnbfal.caost bonventional cetlinireg chairs: employea welativély compiex
assenbly to the "upright” position fromthe fully "reclined" position due

to tBe retedlingempcharign which isdpdrativgly intersonnecied betwsbhia Mdvable chak framerghd
the reclined seat back. As such, the seat occupant nust exert a relatively

- 2- | ar geastationaly Basedssemdne rnmm} Qhé Pedlifer Methdniém tias anlinteffediakicarriage
assenbly to its full upright position. Another drawback associated with

many convggéenibip! provided St Ssupportiiiy mér%hhﬁgﬁmstfoamtﬂﬁbnﬂaumtfom and aft)

retracted to its "stowed" position from an extended
movement relative to the base assembly. in addition, the translational movement of the

carriage assembly causes corresponding reclining movement of a seat assembly between

10 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 relativély large amount of frictional

drag which must be overcome for smooth movement between the “upright” and *reclined"

15 positions. In particular, lighter weight seat occupants must normally exert & deliberate

leveraged thrust or force, in addition to pulling the actuator lever, for completely extending

a leg rest assembly and/or moving the se,ét assembly to Its “reclined” posnion. Moreover,

it is often difficult for the seat occupant to return the seat assembly to the "upright* position

from the fully *reclined" position due to the relatively large included angle between the seat

20 member and the reclined seat back. As such, the seat occupant must exert a releiivaly

._‘_.



el evated position until after the seat occupant has conpletely returned the
seat assenbly to its fully "upright"” position. Likew se, sonme reclining
chairs do not permt independent actuation of the leg rest assenbly during
the entire range of reclining notion. Wile, npst conventional reclining
chairs operate satisfactorily, ,furniture mehuf acturers are continually

strivin tO daitdw éﬂ@rd%’ffbé%é r‘ié‘@ei‘%&@“féﬁ@ef’@é f@é’ﬁ'ﬁanﬂhéys'fem
conpl exi¥y, incr i n occupant ort,,and r guc ng ?e coié
fabrication arﬁF‘%@é‘ﬂg e A %5 £ G ?‘%Eem
invention there is Ammmhdbddnawua¢knaagoch@tedcnhtM|mang canvéntiohalne;

track neans s a seat
menber, a seat fibéfhalpai €-neans |vo€ga+ ggr¥|n salﬁ seat back
and seat nenbaretrastedto cin‘hﬁ" r"stowed opO%h'esMgfgamdaa eeatta%@e%w to

nove bet wteen aalrwawalpcseﬂtp@m&wmf\aﬁtérfﬂﬁitey?éaelbgedpaﬁelnaen :nft ;
response to pr eat _ocgcupan sai C eft an
ri ght bearing ?QWRH%E%?&%%&@%%V??& % gﬁ P t mch are
respectively dhapnsgmtwqposxhﬁsmat|bnh¢wxsé;|agmenreutﬁnlngthhaisaldotrack
means, said tr é?@ﬁ I n EEM? nt
of said chairlﬁﬁg re atha&?o saﬁg gé%gggég aeﬁ%o%é g%%?aﬁlona 4
novement of s£AWriRg the entirestange et yechind §SJB°FiQEk neans; a |eg
rest assenbly SUppommlef:ﬁ@gtseéﬂvshaibnélaﬁacismﬁgvensm-sbepuesaea

meane for bel RATVRTSCHELHED: SENE B0 afRackBRHrory ROE BBREASILTY 0T

and; ext ended mxvm to | devehiapgimproved cpechiningymechanispagfoni d

operat ed aCtUaiééﬁblng system complexity, increasing occupant comfort,
and reducing the cost of fabrication and assembly.

According to a first aspect of the present invention

there is provided a reclining chair comprising: a chair
frame; track means secured to a base assembly; a seat
assembly having a seat member, a seat back; swing link
means pivotally supporting said seat back and seat member
from said chair frame for causing said seat assembly to
move between a non-reclined position and a fully reclined
position in response to preSsure'appiied by a seat
occupant to said seat back; left and right bearing link
assemblies each having spaced wheel means which are

- 'réspectively disposed for translationallrolling'movement
within said track means, said track means being curved for
causing angular tilting movement of said chair frame
relative to said base assembly upon translational movement
of said bearing link assemblies within said track means; a
leg rest assembly supported from said chair frame for
movement between a retracted position and an extended
position; manually operated actuation means for
selectively moving said leg rest assembly between said
retracted and extended pbsition; tilt linkage means
operatively connecting said'operated actuation

means to said bearing link assemblies for tilting said
chair frame relative to said base assembly in response to
movement of said leg rest assembly; and push linkage means
connected between said base assembly and said seat
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means to said bearing link assenblies for tilting said chair frame relative"
to said base assenbly in response to novenent of said | eg rest assenbly;
and push |inkage means connected between said base assenbly and said seat
assenbly and adapted to coact with saieasw ng |ink neans for causing
transl ational novenent of said chair frane in response to reclining

novenent @Ssexbdysand adantad tojegansty witill sadst swinehidiink areans noved
t hr ough afﬁn%@iﬁgetﬂﬁamam%ﬂap%vmw@aﬂa Chai Ustdme Df e d

| eg rest asse ccor to a seco peqt of the resent invention
there is °d\§vf 95&9%‘%&%%"@ % "ﬁ"a]n’é' a base
havi ng cummed'dbya(sambmt asssablys b be Immedg tzhnmgh andrangeadf back;

T ?nssslp‘%% DAl Vel o Sdchay” | o

bet ween aXiegdr agsemRXY-position and a forward-reclined position in response

to pressure appldcs-din E e Susotisgerts B wRAtpRandit timreneibenal

nmeans supporting said c hase and o eratlvel soci at ed
with said%&ﬁ % f?ﬂrégiiﬁiﬂfféka} %hﬁi novenent
of said clfmannef rambase dmpmw&umemltrawclmeans; ranxs:aaﬂntasﬁemyi seat
assenbl y, h%ﬁ’l I a U At |1y spaced
bearing i iq‘sgts égs each haVI n %LQ nt véi%‘ rea,r \Miﬁgee d’ﬁslﬁl ts that are
operat|veFPRﬂQﬁiiﬂ%jﬁﬂdqnﬁﬁﬁk. £A%Rd track
means bei rs;i@rsmrng:tmwrméa&rs qfwﬁﬁﬁrng:wmitmj tmmmemermﬂt of. sai d

chair fra@%ld seat assembly between a rear-upright position and a
forward-reclined pos1tion in response to pressure applied g
by a seat occupant to said seat back, translational means
supporting said chair frame on said base and operatively
associated with said swing link means . for causing fore and
aft translational movement of said chair frame in response
to said reclining movement of sa1d seat assembly, said
translational means 1nc1ud1ng a pair of laterally spaced
bearlng link assemblies each hav1ng front and rear wheeled
units that are operatlvely disposed within said curved
track means, said curved track means being constructed and
arranged for causing tilting. movement of said chair frame
relative to said base upon said seat assembly mov1ng from
said rear-upright position toward said_forward-reclined
position, a leg rest assembly having'pantograph linkage
means supported from said chair frame and movable between
a retracted position and an extended position; manually
operated actuation means for selectively mov1ng said leg
rest assembly between said retracted and extended
position, and pivot link means operably coupling said
bearing link assemblies to said manually operated
actuation means for causing independent tilting movement
of said chair frame relative to said base when said leg
rest assembly is moved from said retracted position to
said extended p051tion, whereby operation of said leg rest
assembly is selectively controlled by said manually
operated actuation_means independently of said
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rélative to said base upon said seat assenbly mnoving from said rear-upright
position toward said forward-reclined position; a |leg rest assenbly having
pant ograph |inkage nmeans supported fromsaid chair frame and novabl e
between a retracted position and an extended positi-on;- manual |y operated
actuation neans for selectlvely novi ng sajﬂpleg resf, assembly between said

retracted and extepde I tron; anpd yot nk oper. abl oypl i ng

sai d beasi ng YFams §§89§Pie§eﬁassaha° ﬁﬁa? ﬁé?&ﬁ@d g@ﬁﬁﬁﬁiﬁ? f¥ans for

causi ng i ndepeespohsei tbi pressueeseapplfiedatd shadrsba@mbanklbwlsanuo sai d

base when sai g ggsenbly is noved fromsaid retracted position to
eat I:Eﬁba WE

sai d ext ende p05| |on éreby operation of said leg rest assenbly is
sel ectively controAF@QrE}ngaFQ aatbardy asperst of fheuRresentedmyention

i ndependent | ytpéreaid proviaeal at raaghnmgn&nwﬂrceo mpragingt itrelak
controlled in res onse éaéﬁrgssure ap

0.S at back sai,d seat
cocupant - AcCBPATRG BocheiR: THaNec s, BRAT, RE BAESEAL Lvn FBRCE AERHIDS <
provi ded a retinki agsehbiliesospppsrtingr salidnehadr £Lrame anﬂramwlng palr of

lateral |y Spgﬁégcgﬁa&hggll QEn@SESEth‘éﬁ HPRRGY RFadi | 1gdyf aMe and

havi ng space neans |s ose n sal track neans or ogﬁltudlnal
translation b@?ﬂﬁéﬁuﬁé&P1aﬁHaP§ﬂﬂ&F8npH?tFFGHSre?&'&ﬂﬁ' s being

curved for capssigibnkt,i &ﬁiaotmkt mehnsabémhauurfvwmoduumm d

| ongi tudi nal L 503ha! LB0ehIRLCOl chith’ cHEIE® cklhe hblihy Balgh cha 1 frare

about a horiz
longitudinal translatlon thereof, tilt means for tilting

gJ : said chair frame about a horizontal axis, a leg rest
assembly, drive means supporting said leg rest assembly on
said chair frame for movement between retracted and
elevated positions, a seat back frame, a seat frame, swing
link means supporting said seat back frame and said seat
frame on said chair frame for reclining movement between
upright and fully reclined positions, push link means
operatively interconnecting said support means and said
swing link means and responsive'to pressure applied to
‘ said seat back frame whereby movement of said seat back
frame causes translational and tilting movement of said
chair frame in an amount corresponding to. the amount of
_ reclining movement of said seat back frame, actuation
g#- means for moving said leg rest assembly on said drive
means, and means 1nterconnect1ng said tilt means and said
drive means for tilting said chair frame in response to
movement of said leg rest assembly whereby movement of
said leg rest assembly acts to automatically'tilt said
chair frame about said axis in an amount proportional to
the amount of movement of said leg rest. |
According to a fourth aspect of the present invention
there is provided a reclining chair compris;ng. a chair

frame; track means secured to a base assembly; a seat ¥

assembly having a seat member, and a seat back; swing link
means pivotally supporting said seat back and seat member
from said chair frame for causing said seat assembly to



assenbly, drive nmeans supporting said |l eg rest assenbly on said chair frame -
for novenent between retracted and el gvated positions, a seat back frane, a
seat franme, swing |ink nmeans supporting said seat back frane and said seat
frame on said chair frame.for recllnlngignvenent bet ween upright and fully
reclined positions, push |link nmeans opetatively interconnecting said
support nBeNe hetvesn & wong nealiinesh posdtd are Aivhs VALl reskined appl i ed

to said ssafsﬁa% fiﬁ-ﬁ%sﬂlﬁfs%b)t réfapili fbS a4y Dagdat rane causes
transl ati onal %ttl| nt of said ch r fr rgkin an aount
cor r espon@FFYPAR Kinigh £3dv % ReAFIMEcK frane,

actuati onlﬁ:a&nas‘semhiri\em@mmatﬁem toegteﬂstsmd)lmght geoxkibns eofreans, and

nmeans i nt n [ JVQ§9§ ratilting said
chair fra%gﬁn%?’%tsip%%ﬁﬂ% tréévéeh nt 0 saliﬁe rest ‘asse r}:@ wher eby
novenent §Paggdd whaselr aeanss High, axe Feaspaghieky disposed ifemid chair
frane abograpsidtioral rraaiammﬁvdweimrﬁmﬁai danid her£emuRdams ; ovenent

of said | rest.. Accor to a fourth asp ect of, t resent invention .
there is 3 g EESE 2 ee@ﬁ?]ﬁ’gr?d’pcﬁ?éﬁ% %ﬂﬁ frﬂ’%réo Ttrack neans
secured t moyepesy: detovesny a at'esimr:u@@ﬂsitim iand ancextemddkr, and a

t back; p at back d t
seat bac %A | %ﬂgﬁ&%%@r&tﬂé& Wﬂfr{'%é@dé ack and sea

menber frghlsal chal causi ng sal d seat -asse nove

bet ween aSEERStEMalYe PAPHAT SH D IER BTt P b Pl ?’%/o?f“jr‘?] response
to pressuretappitied] and &Mdeitcpqsitﬁidﬁssauﬂtsemnw meampsi r of

p'VOtableog§?H€¥¥ely connecting said manually operated actuation :
means to said pivotable bearing link assemblies for o’
causing tilting movement of said chair frame relative to
- said base assembiy in response to movement of said leg
rest assembly; and push linkaoe means connected between
said base assembly and said seat assembly and adapted to
coact w1th said sw1ng link means for causing translational
movement of said chair frame in response to reclining
movement of said seat assembly, whereby said seat assembly
can be moved through a'range of reclined positions
independently of actuation of said leg rest assembly.
There is hereinafter described an improved reclining
type article of furniture which is designed to overcome
the disadvantages typically associated w1th conventional
reclining mechanisms. The article of furniture includes a A
reclining mechanism which eliminates the intermediate
carriage assembly so as to significantly reduce the
complexity, weight and cost of the reclining chair while
providing improved comfort to the seat occupant.
The article is a compact three-way recliner which
permits use of loose cushions therewith. The three-way
recliner is adapted to permit 1ndependent “reclining"
movement of the seat back relative to the seat nember,
"tilting"'movement of the chair frame relative to the base ~° =
assembly, and actuation (i.e., .extending and retracting)



link assenblies connected to | eft and right portions of said chair frane,
each bearing link assenbly haviing a spaced wheel neans which are
respectively disposed for translational rolling novenment within said track
means; a |leg rest assenbly supported fromsaid chair frame for novenent
betmeen a retracted position .and an extendeeposition; manually operated

actuation neagg hde %.Q-ige%éé‘@'éfs%(fl sapile | BINkLGE ﬂé@@gbéye bt ¥¢Ldedai d

retract éd and exten | t.4 Ilnka NS0 1ve| nnect i ng
sai d manual |y &% qgiéﬁi 19 sh ﬁtﬁwﬁb %b?f

assenbl i es fomnzmgnahputIa|hqriznntainaxﬁssneﬂathwertérthe‘batailve to
sai d base assghl qgﬁﬂg f | fo éE%F S ly; and
push | i nkage rreans C(% ct %@%@gﬁfgﬁ é(jls]éégss énggaéan fil ﬁggeat
assenbly and SRfmiEing Ssrting (¢enEeEtswi Fy ?ﬁl‘?\ktMnsc‘F’éYe‘éaG%‘F%

transl ational peaMrisE tHe Wase ASeémbIpEré naaepmseotmlectneléﬂnre

f d d
Through o randaE rexae dPan Fer EHELvg taRent , 7 Sedhn  FHREMS sl o
| eg rest assemtdv;eme‘lmerchxe stherechiniing nevemebtdofinthepseatdassenbhyng
type article Qfpd L!Lré(y %\F&éﬁt égﬂ'?fe%é?n@é‘ ﬁf‘%&&? S‘tﬁrﬁgvﬁ‘?ii‘ges

typically aSSOCIate conventlon rec ani sns article
of furnlture|qﬁ§QﬁkEPQP¥§§§Y%|¥© %%E%ﬁﬂrsn1mh|ch el imnates the
i ntermedi ate carri afyse dseretnattser adesOribedi Andadllysteated abticle of

compl exity. e gils e ok Ole e " FELLD! G- GUoLEcHELE Sopr GNLCLOGE | TP Oved

confort to the Seat occupan ee-way recliner
whi ¢ch, perni t s QgRuRAnt ofer sneothes @h@:@ﬁﬁ@n théh?hreélkayngecllner is

adapted t0 pergidndALERENdERtadd PELbRi BB improved reclining mechanism
has incorporated various linkage and drive components
designed for substantially reducing frictional losses in
an effort to promote easier and smoother actuation. Aas
such, there is provided a reclining chair wherein the
weight of the person seated therein is utilized as the
primary means for moving the seat assembly between the
"upright" position and the "reclined" position. -

In the hereinafter described and illustrated
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 frame.
The seat assembly includes a seat back frame and
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novenent of the seat back relative to the seat nmenber, "tilting" novenent .
of the chair frame relative to the base assenbly, and actuation (i.e
extending and retracting) of the leg rest assenbly. The |inkage neans
are provided for angularly pivoting (i.e. tilting) the entire chair frane
about a horizontal axis relative to the base assenbly upon actuation of the
| eg rest assenbly for optim zing seatL?g confort. In addition, curved track
nmeans of the base assenbly are adaptedfto tilt the entlre chair frams, pon

I t ti t of
the sRad FRRIRGvant v on s, huriarsy 3o JetdfencRerBE Y MIERWREIER il o
b | .at t The he t d trated
ar 1 CBBENED, 1 CapUnG eptibing TR g see e“hb&%ofé@mm . Bresa R ant
f h t f t I h ddi t d
ool | RPRIES e e PP CBATARO, Che prostre BPRIRELBY THRSSR CRRATABRon o
desi gned for substantlally redUC|ng frictional |osses in an effort to

pr ormote:devasthe-push dink fpeghasism Jor smpathly meving the chajeframe duging e, &pllging

reclining chair wherein the weight of the person seated therein is utilized
8s t hmoyement.y M@%Maﬁmtm sssemblies & operatively ceoupled 1o the Jilt; -
position and the "reclined" position. I'n the hereinafter described and
i | | usinkagedmpans for ceusingtindspendent titing movement upon, selective actustiomatithei ght
wheel ed bearing link assenblies are provided for directly interconnecting
opposiegerest @eserbly: hMorgover, the bearing link assemblues are provided with adjustment
means for permitting selective adjustment of the side-to-side relationship between the chair \J
frame and the channelike tracks for producing smoother and quieter translational
10 movement therebetween.
“The leg rest assembly is operated by the seat occupant rotating an actuator
lever through a iimlted angle which, in turn, rotates a drive rod assembly for actuating the
extensible leg rest pantograph Iinkages. An over-center tpggle mechanism Is provided to
assist in extending and retracting the leg rest asse'mbty and in retaining the leg rest
15 assembly in its “stowed" position. Also, a detent mechanism is provided for yieldably
holding the leg rest assembly in one of several different protracted positions. iIn addition,
rotation of the drive rod assembly concurrently actuates the tilt linkage means for 'ﬁning' o | '
the chair frame relative to the stationary base assembly while the included angle between
the seat back and séat member is maintained substantialiy constant throughout the entire
20 range of “titing" movement.
in accordance with another feature of the piesent invention, forward

movement of the chair frame relative to the base assembly for *reclining® the seat assembly



to left and right'channel-ﬁike‘tracks of the’ base assenbly for pernitting
transl ati onal novenment of the chair franme relative to the base assenbly.
Such transl ational novenent of the chair frane coacts with a swing link
mechani sm i nterconnecting the séat assenbly to the chair frame and a push
li nk grechani sm for causing "reclining" nidenment of the seat assenbly
relative to the chair frame.The seat assenbly includes a seat back frane
and % a seat frane novably nounted on the chair trane and interconnected
by the swing |ink nmechani smfor causing reclining noenent of the seat

L bihipiese s oM A o
trrgvteggnu‘ll kage ﬁ%’r CAUSI &ﬁg.gsgwk%?ga%e%ﬁiﬁyﬁén ‘
Zgls:(r:r{): ?/:s&grggm ﬁrovi e}m@?% w%ﬁ?@fa%%ﬁ%s clj 1‘51?
ggjaz?\telnelnrﬁ tracks %Jrqwroduci n sn‘;ﬁg an uﬁhnr” W&aﬁ%ﬁéﬁhq e
novemnent ﬂﬂ@ﬂﬁ!ﬂ!dﬂ!ﬁ?ﬂﬂ!ﬁEmﬁbEFWéhﬂﬂna!E!#ﬂhk!hggaﬁﬁé*ﬁhﬁgy'g&'FHQ"§Qabnc&B"
ot At cs. a Wi MOVREATLEL IO fest eatarahly (g GG, MUARMONE of 818 age) assemtly "
- ext enaioegtinst Sgnileaniy o i orsa,and StRoauviess ) oawation wHIl alss pvieRd #3,
rest .15 assenbly In Its "stowed"” position. Al so, a detent nechanismls
provided fsidediincrament ofeomionand eonsumer salisiactiod |y i n one of several

different protracted positions. In addition, rotation of the drive rod .
assenbl y concur Aanempoddmeatesst Feclihingi chade imaascbrdahtel with' t he
chair frangngehabkufit! InbBReIbA! k111 hohBE B38EEThEAINBLCwRYCENC! uded.
angl e between The seat back and seat nenber s nmaintaifned substantially
constant t®Xaughsut wikh reference to the accompanying drawings.

Figures 1A through 1D are perspective views of an
exemplary upholstered reclining chair having an extensible
leg rest assembly shown in various operative positions;

Figure 2 is an exploded perspective view of the
recliner chair of Figure 1 with upholstery, springs, and
other various parts removed, and which is partially
disassembled for clarity, showing means for simply
interconnecting the reclining mechanism to the chair

Lo frame;

Figure 3 is a plan view of a left-half portion of the

recliner mechanism of Figure 2;



20 range of "tilting" novenent In accordance with another feature of the -
present invention, forward novenent of the chair frame relative to the base
assenbly for "reclining" the seat assenbly’ al so acts to conpensate for
reawar d angul ar novenent of the seat back so as to maintain a substantiaily
constant cl arance between the seat back and an adjacent wall surface.

Furt hernore, due to the reduced frictioﬂpl drag of the inproved recliner
mechanism It is not necessary for o the seat occupant to apply addi tNe®nal

| everage with his arns or feet to initiate the desired reclining novenent.
In addition, 'liging ,of .t L refr L b LU e} ' v t, of
the |l eg rest as@éﬁ%@%ﬁﬂ?’é&ﬁ%%é WMR@R@P &ﬁ%‘es@gwegggg%wd '
contr?ﬁutez%signicantly to the case and snoot hness of operation while al so
provi e added I ncrenment of confort and consuner satisfaction. An

embodi nrent of reglini chai [ .,in accprdanc Lth the pres i nvention wll
now be descri be&%ﬂﬂ? %M%@W&Mﬁ&%@ﬂ!@&&fﬁé@&%& hg

dr awi 2_35 Figures 1A through 1D are perspective views of an exenplary

uphol Rright’ @i ng chair having an extensible | eg rest assenbly shown in

vari ous operative positions;.Figure 2 is_an exploded perspective view of

e recliner chdriguieré is 8side view; similap o Figuee 5, llysratingsthe-reglining chalfdn i ous

parts renoved, and which is partially disassenbled for clarity, show ng
means & Wlly Jeplined” iandtites omgy the reclining nechanismto the chair
frame; Figure 3 is a plan view of a left-half portion of the recliner
mechani sm of Fi (Rigwre? Is a side view, similar to Figure 6, with the leg rest assembly in an

extended position wherein the chair frame is further “lilted" relative to the base assembly; -’
Figure 8 is an enlarged plan view of the lefi-hand bearing link assembly
10 shown in Figure 3; and

Figure 9 is a side view of Figure 8.

DETAILED DESCRIPTION OF THE INVENTION

in accordance with the teachings of the present invention, an improved

reclining mechanism for use in single person (i.e., ehairs) and inuni-persoh (i.e., sofas and

15 loveseats) articles of furniture is disclosed. The reclining mechanism of the present
invention is a “three-way" mechanism wh_ich can be actuated to independently “recline” a

seat back relative to a seat member or move & leg rest assembly between retracted and
extended positions. When a person sits in & chair equipped with the improved reclining
mechanism, the leg rest assembly is extended by selectively rotating an actuator lever. In

20  addition, substantially concurrent “titting" movement of the entire chair frame Is provided

upon such rotation of the actuator lever. Moreover, & tull range of independent “reclining”
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J Figure 4 is a plan view of a rightAhélf”§0riion of the recliner mechanism

of Figure 2; Figure 5 1s a partial schematic side viewillustrating the
reclining chair in an "upright" position; 5 Figure 6 is a
side view, simlar to Figure 5, illustrating the reclining chair In a fully
"clined" and "lifted" position; Figure 7 is a side view, simlar to Figure

6. with the |l eg rest assenbly in an extﬁaged posi tian: wherein the chair
frame i's/further "tilted" relative to the base assenbly; Figure 8 is an
enl arged plan view of the left-hand bearing |ink assenbly 10 shown in

Figure 3; and Figure 9 Is a side view of Figure 8. DETAI|ED DES IPTICﬁIﬁCF
THE | NVETPvement, of the, saal backyirelative, 20 the seat, memper.ig & 1eoardiass olothe an
i mproved reclining mechanismfor use in single person (ie., chairs) and_
mul ti - peoperativa position if-dhedag rest assarahly hetwaen s (fully eretracted apfd, nBed

di scl osed. The reclining nechani smof the present invention is a N

"t hr ee- wposhions: haThisnrestining movemeni calsat ptoduses eubsiantialy | concugent tifting
seat back relative to a seat nmenber or nove a |leg rest assenbly between

r et r act eshovementofthe etial frameil cTherefore; tiltingduetorredining mavementofithe geatback
with the inproved reclining nmechanism the |leg rest assenbly Is extended by
sel ct i vahy titingadie do amoverhentt of theclegr rest mssembly arddeutomatic,sindependent| and
concurrent "tilting" novenent of the entire chair frame is provided upon

such r ot ghmgktivé in heturg t Finally, the redlininjjimechanism of thel presentdaverttion isi egletinebnt

"reclining" novenent of the seat back relative to the seat nenber is

possi bl eeéﬁPaetdire%&eoio igepmi PGSR lo! Ioosw Upholsterel ¢ushidnsgwhicht isassseritlay for
betiween is Tully "retracted" and "extended" positions. This reclining

MOVETENt pkicling dNCEtPIBS of GARH,265th W dveReBCRINIRNG, "ti | ting" novement of the
chair frame. Therefore, tilting due to reclining novenent of the seat back

5 and tilting dyg garfeuRFPeTerenbe ity I the Sfawirtss €18 bpeititive wéiatiriship of
| ndependent and curul ative 1n nature. Finally, the reclining nechani sm of
thqgPr esgRlimpi{eBlrbiking mezh@his 10/ of the type adapted to support & prefabricated chair
frame 12 will now be described. More particularly, Figure 1A depicts an exemplary reclining

chair 14 having lts seat back 16 and seat member 18 shown in a fully *upright" position for

permitting an occupant to enjoy conventional seating. ngure 1B iliustrates reclining chair

14 in the upright position with tts associated leg rest assembly 20 being protracted to an

15 elevated position. Figure 1C illustrates chair 14 having seat béck 16 moved to a “reclined”

.posttion relative to seat member 18 while leg rest assembly 20 is stoyved in its retracted

position. As will be described, seat back 16 and seat member 18 define a seat assembly

22 which is supported for reclining movement on chair frame 12. Reclining movement of

seat assembly 22 is accomplished by the seat occupant deliberate)y applying pressure 1o
20 seat back 16 such that a swing linkage mechanism causes seat member 18 to move
forwardly and upwardly to maintain seating comfort while the included angle increases
merebetv;vaen. All this is reversed, and chair 14 returned to its upright posftion upon



conpact in size to permt use of |oose uphol stered cushions which is
essential for marketing all styles of chair, sofa or |oveseat furniture.
Wth particular reference now to the draw ngs, the operative relationship
of 10 an inproved reclining nechanl n110 of the type adapted to support
a prefabricated chair frame 12 wl| ' pe described. Mre particularly,
Fi gure 1A depicts an. exenplary recllnlng chair 14 having its seat back 16
and seat nmenber 18 shown in a fully "upright position for permtting Q4
occupant to enjoy conventional seating. Figure 18 illustrates reclining
chair 14 in the upright position wth its associated |eg rest assenbly 20

being g éliHeFﬁG:aﬁghé%oil’igbﬂr& g@k@é@&ﬁ%%it g#ﬁg%blf 29%%8{5 & V ‘iiftﬁ&"iﬁatChai r

14 havi ng sea nmove recline tron re 'to seat

nenber MF%L L 10N,

1§ gggﬁ{escr rheq, sea acrqzb*ég%ﬁcl egﬁ r%‘n’r 1@"&@* ﬁ@ﬁrgohsd;gﬁb '
assenb |c r .
w55 TOBNa Fa Wbl Bad56A S Y Bbe e R FRSERY B0 Wibnived MEWIC.
del i begat e e
[ nkagl® @@éﬁﬁ?@ ecilafls B b gkfan, nciient 31 ing chebt adsdriEl, %M!W to

i nta |Ie ncluded ngle.in ere .
B1 " FresnREE mBdhraGi cf geat dhaqrmbn 72 SR EnBspeRang RS PORBRRC B e
dellbe at e f rearmard pressure to seat assenbly 22 or, nore
si npl ’?ﬁ5h9§3§°3@%§ nt | eans forward to. renove pressure from seat
back 16 Flnally re 1D de air 14 In .a reclined, posjtigon with
Its respective I g’ﬁ‘r%&"%@s@%%%’@ 'JRQ RrsRective *% 14ls -
hereinafter In greater detail, novenent of g rest assenbl¥ 20 and/ or S‘Nﬁ
recl i FRMTEYPROl8iery, Padding; spings. ic. remeved.c e @eosish PRining Machgnism
nmovement of-chair frame 12 relative to the floor. Wth rqferpnce nomhto
Fi gur el@is shovaxia ingludlest baijzed ppse #ssambly 24, leftand/right baesing linkiasaemblies
tholstery, addi ng, springs, etc. renoved. In general, reclining mechani sm

i s 2Gepsratively intercaanecting; ehajr é@%&%@mm 24 &rttrambt-pngm e.fote i ng -
| ink assenblies 10 26 operatively interconnecting chair frame 12 to base-
assentand att) movementnlaft-ancoright pantagraph jeg restilinimgy mashenisms, 28, détt andhdight ght
pant ograph | eg rest |inkage nechanisns 28, left and right push link
rre?:harplahlsllmomqohal'tismsmg& linkage raeansaaa andiei dmeamcnmwsemt selectively
sel ectively ,
actuating leg rest linkages 28 and tilt linkage means 32. More specifically, drive assembly
‘34 is shown to include an elongated square drive rod 35 sup‘port’ed within chair frame 12
15 and having a handle portion 37 provided adjacent an exterior side arm portiob of chair 14
that can be easily reached by a person seated therein for convenient actuation thereof. V
“However, it will be appreciated that other suitable manually operable release means known

in the art, such as a push-bution cable release or an concealed interior mounted actuator

lever, can be te_adily'incérpor'atad into improved reclining mechanism 10 of the present
20 invention. |

With continued refererice to Figure 2, chair frame 12 Is shown to be

configured for retaining reclining mechanisms 10 substantially therein. As best seen in.. .-



actuating leg rest linkages 28 and tilt ‘|inkage neans 32. More
specifically, drive assenbly 34 is shown to include an el ongated square
drive rod 35 supported within chair frame 12 15 and havi ng a handl e
portion 37 provided adjacent an exterior side armportion of chair 14 that
can be easily reached by a person seated‘Ezgrein for convenient actuation
thereof . However, it will be appreciated at other suitable manually
operablévrelease means known filithe art, such as a push-button cable

rel ease or an conceal ed interior mount ed act uat or | evér, can be readily

i ncorporated into Inproved reclining nechanism 10 of t he present 20

| nvent i onFigure 8, various womponehtsr ol itheir 14, suchusscclialr. frdrne 12 seattrairid 36; sshyatkt 0
be configured for retaining reclining nechanlsns 10 substantially therein.

As best skgmei33 and fef fost frameM0 aecéac?
chair. frame 12, seat frane 36, seat back frarre 38 and leg rest frame 40

are each euppir USARSS, BACRING UpABISIy e W Bk 1o GSpleteS ifeeiohatis dnaoglylisn

paddi ng, uphol stery, etc., in order to conplete a decoratlve and stylish

EEE%?;)Q? %ﬁ%?;ﬁ%ﬁ%h ‘ar gﬁf‘agci;smget her by sul ta‘lizzvood
;ﬁh;lo;)rce at crltlca?ﬁj ol ntﬁda%b {g? relﬂ?orcemen‘[ plates or bmé ?anaus
L(i)rmrseg rigi ga‘r%g@t ang% #’“&W ned Wtcgfzrﬁwg geﬁf and
chapnel pﬁ;a.%gé& gﬁ%&%r acks ar eﬁré% y faC| ng and slightly

and right bearing %ﬂsé%a%g%v%%ﬁ%ﬂﬁ%ﬁ@o eapH4 Bt B
e Mo R AT RSB Wl iy i
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frame 12 so as to transfer substantially all | oading fron1cha|r frame 12
and seat heJdoesapd-provide neans.fos upporting le8-and;tght bearing Jink assembligs

frame 12 | ncludes opposite side (i.e. left and
26 so that they can move back and forth between front and rear 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 éonventional reclining chairs. In

15 addition, bearing link assemblies 26 aré adapted to carry chair frame 12 so as to transfer

\., substantially all loading from chair frame 12 and seat assembly 22 into base assembly 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 rectangular frames defined by relatively
horizontal bottom members 46 and by relatively horizontal top members 48 which also -

20 function as chair arms. Each side frame 44 aiso includes a front post 50 which preferably

-has at least a lower portion substantially perpendicular to the floor. In addition, each side

frame 44 has an inclined rear post member 52 such that front and rear posts 50 and 52, ..



right) frame nenbers 44 In the formof rigid, roughly rectangul ar franes
defined by relatively horizontal bottom nenbers 46 and by relatively

hori zontal top nmenbers 46 which also 20 ~ function as chair arns. Each
side frame 44 also includes a front post 50 which preferably has at |east a
| ower portion substantially perpendicular to the floor. In addition, each
side franme 44 has an Inclined rear 3 menber 52 such that front and rear
posts 50 and 52, 13 respectvely, are rigidly secured to top and bait om
hori zontal nenbers 44 and 46 respectively. The left and right hand side
frames 44 are rigidly Interconnected to formchair frame 12 by a front

or 1 fg%@%?v& %rﬁﬁéﬂéﬁyi‘ie%f‘rﬁpfCoiéﬁ?hﬂﬁ"q ab{,g@g?nf%gg%?g,, e %4.%22229
: i . A [ : I
1 g cHegpaseR, T R and i bapd serkanies 46 e Aol nlareonartpd 1 Ry el

understood that chair franme 12 is nerely exenplary ip nature _and that any
sui t Jsamectby & frant-cross brage: struciyre 4 %@Mﬂ ?’éﬂ BM meeRenPEmThe. Scat
franme 36 is supported on chair frame 12 and |s | ocated between side 10

f r anestrupturg of front pross (beacs 54 comprisas harizontah upperand;iower crosgpieces 8 and i s o
rigid rectangul ar structure having left and right hand side bars 64 which.
Se ri&P.espectivelye dAteentphwoprdpast &2 isralsa shown for rigidly uniting fiont-8nd re® and -
68, respectively. Seat frame 36 |Is supported for novenent on chair frame 12
by nmeposts 80 andB2.nflawevke 3ds te deundenstood that chaliframe 12 is merelyexaraplaty nove
substantially horizontally and slightly up or down, depending 15 on

whet hiarnatece: arid thet asy sultahle chair framefstructuré can bedused| witheteclining machenismar (on
return to upright). Swing |inkage nechanism 70 includes left and right h
frontt&w ng links 72. Mre particularly, front swng [inks 72 are J-shaped
menbers having their top ends pivotably connected to seat side bars 64 such
t hat | oadi ng on SeattrafneB&isSéuppontedon chair ramet 12 ahd ds locatet! Bétweéh gideovier
end of J-shaped front swing links 72 are pivotably 20 connected to a

1007 t i pEmeé 44 @nta QuRrablebdistancet betwesn cctiak. alinkats: nSediakerne 38 isles sigid
Includes left and right hand rear swing |links 74 which extend vertically

15 S A G 0 ok W s
opposite ends of front and rear cross pieces 66 and 68, réspectively. Seat frame 36 Is
supported for movement on chair frame 12 by means of a swidg linkage mechanlsm 70 for
causing seat frame 36 to move substantially horizontally and slightly up or down, depending

15 - on whether seat frame 36 moves to the front (during reline) or to the rear {on return to
upright). Swing linkage mechanism 70 includes left and right hand front swing finks 72. \J
More particularly, front swing links 72 are J-chaped members having their top ends
pivotably connected 1o seat side bars 64 such that loading on seat framé 36 passes into
front swing links 72. The lower end of J-ghaped front swing links 72 are pivotably

20  connected to & portion of front cross brace structure 54. Linkage mechanism 70 also
includes left and right hand rear swing finks 74 which extend vertically well above the leve!
of seat frame 36 along side rear posts 52 of chair frame side frames 44 to which they are--- ..



pfvotably connected just below chair arns 48 about pivot point 76. A
forwardly offset Internediate section 78 of rear swng Inks 74 is pivoted
about pivot point 80 to an upstandi ng post section 82 of an angl e seat
bracket 84 having a horizontal flange securely fixed (such as by wood
screws 85) to the underside surface of s¢gf side bars 64 In 5

relatively close proximty to the back end of seat frame 36. As such
Ioading\Gh the rear of seat ftiéane 36 passes from seat: brackets 84 nd pivots
80 into rear swing links 74 as .tension in links 74 which is transferred by
way of pivot 76 into chair frame 12. Thus, the rear of seat frame 36 noves

much ik t , OxbatR j 76 W@ﬁ+ h
front of iseag $ rane g%d%gﬁgéwpoa?ﬂgaﬁpgngove %{'dptg%&ﬁ Zﬁ't 'Api votﬁgg. @fls&t
The pri mgan gg?ﬂagv' r ] | 7#%@ hﬁnap | . QNa@f
pressure agal nE si E sea azég?'r@?e %g'g\kféerﬁg eve& or pi %)to? m"ﬁta%,o "
when t he - . i ' ' | S t
back 1 rahPeBodF 46 BeckST R o7 BF Bl el AR o4 ipadd Pt LB B
forwardl y for,initiating rpllin ryard nove t of bearing ljnk
assenbl i °§6‘,’"§h("?§yt ; 'Eﬁﬂgraﬁr%?"f’ﬁgg;nﬁ Pi)'ﬁgl !@e bars 64 in
descri bed | reater detail hereinafter.. As s known, seat back fra 38 is
o i - inlatvely Fftss prmily do i Back ang or.seas kire 46" 2As 353h, Joaling or Hhe fhas
right and,l eft_hand side nenbers 88 and ropriate_cross pieces, such as
| ower cr6§§°ﬂ¥gﬁ@°§3593559'BHBP‘FFHHE*SB%BE‘PgﬁhﬂﬂbP§“ﬁBdﬂgéﬂwﬁﬁ'mﬁQTGbﬂ%r
part of rear swing link 74 by nmeans of slide brackets 92 secured at
sui tabl e tonsion in B&& 74 Mhichhisransterac by way ©f pival 76t ipta ehalt Eamect2. sThys the
brackets 92 for this t;ge of nmounting is shown and described In U S
Pat ent AFPRf efaseal framer 86, maves mughelike @ gontrolledopensiulum on & belgwouppal pivots
assigned to the common assi gnee of the present invention.. Mre
part i cul Ji6l whilesthedieoniraf sieat ramp 36 swinga o andSra:pbove anghooirard pivetid®. eri or
track that slidably receives rear swing links 74 therein. Wen slide
bradkets 92 are nouTheprimary dasans,ohgndving seat4gwingalinksaz4 i rthevapplicatiom of
effect, an extension of rear swng |links 74 above pivot
pressure against seat back frame 38 above the leve! of pivot point 76, as when the seat
occupant leans backward in chair 14, This action causes seat back frame 38 to pivot
backwardly for causing rear swing links 74 to swing forwardly for initiating rolling forward
movement of bearing link assemblies 26, and in tum, chair frame 12 In a manner to be

15 | described in greater detail hereinafter.

N As is known, seat back frame 38 is also in the form of & rigid relatively
rectangular assembly that includes right and left hand side members 88 and appropriate
cross pieces, such as lower cross plece 90. Seat back frame 38 is removably mounted
on the upper part of rear swing link 74 by means of slide brackets 82 secured at suitable

20 locations on side members 88. A preferred form of slide brackets §2 for this type of

mounting is shown and described in U. §. Patent Application Serial No. 07/621,239 filed

November 30, 1990 and assigned to the common essignee of the present invention. More - ..



“points 76. As such, seat back frame 38 can_be pivoted about pivots 76 for
acting as a 5 | ever arm for causing relatively easy angul arly novenent
of rear swing links 74. The force required for causing such novenent, and
thus fore and aft nmovenent of chair frame 12, |Is preferably selectively
adjustable via frictional resistance neans shown in the formof a multiple
| ayer left and right friction link nme 's 94. Friction |inks 94 have one
end pivoted at 96 to a | ower portion 98 of each 10 . rear swing |inke 74
and have an el ongated slot 100 which receive a hand-adjustable spring-
bi ased wing nut 102 and masher neans (not shown) mounted on a downwardly

?Ff g?ﬁéﬁgvlgn%\é@ggance el{)é? I di ng mven@rﬂ#’ﬁﬁﬁmﬁ%ﬁa% N Lhe
:elofac rvery ampégm% 'ﬁkt‘gﬁyg@\%‘rﬁ‘g‘rﬁ%* Sul iéel sge c 15
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§atc WH6 ebtor Facanireishvely eeft Saouialy‘mEvemagh crrew: swiho okt 7, 6 terds

e poreGuiTed o Gaising Syt mEiyRTOEk 999 ; R A, B eirart o SR A6 127 "
general FPush I|nkage nmechani sm; 30 are Interconnect bet ween frong -

cr osslspRretesab frigtional senistance whiathe form phA Of\pﬁ

seat franme 36. Mire artlcul arly, base brackets 106 extend vertically fr
f r ont Myftiples! %hiﬂgrlf!;g"@”ﬂd&" bseembproR4. A first end of |ower push Inks
108 are pivot aI{% connected at pivot .107 to an upper end of base brackets
106. The opposi Feictonilinks 86 heve eneend pivetedos ﬁ& piloweraporiion 98 ofeashect ed
at pivots 109 to a first end of drive rod swing links 110 which are
1Qour nesiar ymwmtmmu arcelongated siot HBOMMM‘BTCFQW& achand-adjgsieble springvi ng
| inks 110 are pivotally connected at pivot 111 to the | ower end of offset
upper biaséd wing autl 102 and washercemeansi(nod shawn mosntedoory 8 dewnwardiy estendingat
pi vot points 86 to the respective side bars 64 of seat frane 36.
Pr ef efomvand amin i104 ofcsbat brackets 84.s Aslwilihbe appresiated,the drictional resistancaegdf whi ch
a spacer

links 94 to sliding movement of wing nut 102 in slot 100 and thus to pivotal movement of

rear swing link 74 can be selectively adiusted by tightening wing nut 102 to sult the specific

15 user of the chair. While not shown, spring means may be attached between forward

extension 104 of seat brackets 84 and rear cross member 56 of chair frame 12 for normally -’

biasing seat assembly 22 so as to assist in maintaining the 'upright" included angle "A"
between seat member 18 and seat back 16. -

Left and right push fink mechanisms 30 are provided for causing transiational

20 *fore and aft” movement of bearing linkage gssembligs 26 and, in tumn, chair frame. 12

relative to base assembly 24 in response to the pressure applied by the seat occupant to

soat back 16. In general, push linkage mecnanisms 30 are interconnected between front ... =

]



10 "sleeve 114 (Figure 3) is disposed and which is concentrically
supported on square drive rod.35. Thus, .square drive rod 35 fixes the

| ongi t udi nal position of drive rod swing links 110 and upper pull links 112
but Is independently operable with respect to angul ar novenent thereof. As
such, mhen pressure I s applied by the seat occupant to nmove between the
Figure 5 "upright" position and the Fildggye 6 "reclined" position, pushlink
15 mechani sns 30 cause correspondlng fore and aftigtransl ati onal novenent
of chair franme 12 via novenent of bearlng Ilnkage assénblies 26 within
tracks 42. In addition, the slightly "down-hill" curvature of tracks 42

cause c ‘ 1 | f - | gLl enal .
roverent 1o PRETE ot Habg dsabholy A hhd Biicls BBl hE iR Pottof 6 il e se.
angul ar vene of. chair 2 a 2 d n tyurn, sea | %22 .
about = VR By, e beachan, 104 a&@f’éwﬁﬁamsa's@gmh@? 3t s
"tiltin t 0 S an concurrent| th t
eg restPRERGES ARHE andldows vtttk % oo avpialy Sonredfed '5?%35330
seat occ ant and/ or. . u on reclining_ novenent of ass 22. The
term' VPP?T@“%%@‘QRS 106, The oprosite ANC-Hf lawer eﬁ’ﬂ ‘E’?&ﬁ%l y
22 relatlve to chair frane 12 and, nor tlcularl , to the relatlve

andul ar GRPRERER: WLPVEIs 109, 4218 TSt And il Abectd Feingcliike L1 whictsar jousmallg
I i.nkage nmechanism 70 for |ncreasing the |Included angle therebetween froma
m ni num8surpoged on drive re35ghThe pppesiieaand ofndeve irod swing: inks410 are Phistally,
the present Invention is designed to permt the seat. occupant to select and
mai (1t ai reannected atyphioty1tiets thedowst shd ofl offset UPRAN puiltiinks 11 2ctheaupper #inds of
reclTning novenent between the Included angl'es "A" and "B". Wth particular

r ef er enowhicivare pivotaljy coanected abpiytt Eoints 86 to m\ermspecﬁxqﬁdebas &# ofrseat frammeg
mechani sm 10 whi ch produce the above-noted novenent characteristics will 10

now be &6 cPrdierdbly) drive eodisiving linkés! 10cheve, a central rapegurecthinougts which a spacetes
| eft and right wheel bearing |link assenblies 26 provided for novably

sufpor t igiepvehti4 (Figavee3)lis disposetndgrid whlichcs concentriclly supportet\oriequare edrivei ve
to tracks 42 of stationary base assenbly 24. Mreover, the fore and aft

oL o e 10508 B8 e bt o e e
110 and upper pull links 112 but Is independently operable with respect to angular
movement thereo!. As such, when pressure is applied by the seat occupant to move
between the Figure 5§ *upright” position and the Figure 6 “reciined” position, push link

15 mechanisms 30 cause correspbnding fore and aft transfational movement of chair frame 12

‘\ via movement of bearing linkage assemblies 26 within tracks 42. in addition, the slightly

sdown-hill' curvature of tracks 42 cause chair frame 12 to tilt relative to the floor upon
transiational movement thereof.

For purposes of clarity, _the term "ilting" refers to angular movement of chair

20 frame 12 and, in tum, seat assembly 22 about 8 horizonta! axis relative to stationary base
assembly 24. Such *tilting" movement occurs substantially concurrently with pfotiaciion of

leg rest linkages 28 via selective rotation of actuator lever 37 by the seat occupant andfor -



15 12. In addition, wheel bearing |link assenblies 26 are operatively
coupled to-tilt |inkage neans 32 for causing independent tilting novenent
of chair frame 12 upon correspondi ng actuation of |leg rest assenbly 20 via
rotation of drive rod 35. As will be appreciated, upon raising leg rest
assenbly 20 to an Internediate position, tilt |inkage nmeans 32 only
produces a proportional anount of t||f7ng nmovenment 20 I n
general, left and right bearing ink assenblies 26 are nmirror-i maged Wwetel ed
assenbl i es di sposed respectively for rolling novenent in left and right
tracks 42 of base assenbly 24. Preferably, tracks 42 are aligned in

par alupan reclinihg avs/erent ofl sédtcassembly 2211 Thie mmwnq cotersgeneraiiy foahlk t 0

front to generate a gravity-assisted "down-hill i ng novenment of the

wheelgiguitichovenmirtt iof sedCisBefibRy 32 Felativié tothairifiaend 12 land SMmere particuldfly,a8¢h

I ncl ude an angled bracket 120 "adapted to be securely af fi xed dlrectly to
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tracks 42 with the c»égslte end of glvot | evers 138 secured to res ectlve ’

| ef t Whie! hegding-lnk assemblies @5 prayided Jor mavably, supRATENG, fhals kame |

which will be described hereinafter. Wth artlcular ref erence nom1to ]
Fi guriergtudingl Sogn and ahe sovement selating tp tmlgﬂ of ptatisnanrbase assembiic24. ane
board 40 having an outer surface that is padded and uphol st er ed
Moreover, the fore and aft movement of chair frame 12 causes substantially simultaneous __
corresponding reclining movement of seat assembly 22 and titing movement of chair frame
15 12. In addition, wheel b_earing link assemblies 26 are operatively coupled to tiit linkage
means 32 for éaus_ing independent tilting movement of chair frame 12 upon cofresponding \J
actuation of leg rest assembly 20 via rotation of drive rod 35. As will be appreciated, upon
raising leg rest assembly 20 to an intermediate position, tilt linkage means 32 only produces
a proportional amount of titing movement.
20 in general, left and right bearing link assemblies 26 are mirrorimaged
wheelod assemblies d_isposed respectively for rollin_g_ movement in left and right tracks 42

of base assembly 24. Preferably, tracks 42 are aligned in paralie! relationship and are



sb that finished chair 14 wl| be seen as In Figure 1. Frame board 40 Is
supported and noved by Identical |left and right hand pantograph |inkages
28. Pant ograph linkages 28 are substantially Identical In function and
structure to that shown In Figure 9 of U S. Patent 4,367,895. However, for
a better understanding of their. operation, a brief description Is Included
herein. :Mre particularly, frame board 4€&has an angl'ed bracket 143 secured
to Its Bettom face 144 for edch pantograph |inkage 26 whereby board 40 is
pi votably 5 connected at a rear pivot 146 and a front pivot 148 to one

o ! R R, Bnd Fom SRS, o GRS o
ot e AR, Mok KSR, Rorbd kit

160 to a top, end of a |ong support |link 162. The other end of rear board
li nk 1500heh [rciude-an angied bragkel 120 adapted: 1) be segurely, #tiixed disectiycto the) Bettam
pivoted at a central pivot 168 to a central portion of |ong support |ink
176. Theodghsuriagriobhorizenial bottommembers; 4§ of ghainframe Ji2-suchcas By waogscrewsy
to a front support bracket 172 (Figures 3 and 4) nounted to chair frame
frofbt crd®s teckets 1RO dnciude & downwardly ing fiangec122 connestedio &
fromsquare drive rod 35 to pivot 170 to provide |lateral support and

mai nt ai nbeaningilink methbmao 124 havingt avicrwatd-wheeled roliinghunit 326 supported; theseon and
mechani sms 28. Anot her point of support |Is pivot 176 at the curved bottom
end of | whighsispelinglyl disposetPwithinctracks2: cYhe uppporeaar lendkoflibearing link 124 hasnd
of a drive link 178, the other end of which has a square aligned hol e

t hrdtgh witight-angledrfiangei 127 havihgB it leastoonis elongatetiuiot 1268 providedidol permisting a
driven by angul ar novenent of drive rod 35. Thus, rotation of drive 20

rod 35 t gecsndary wounting bracken180ho et ﬁjﬁﬁaﬂrgﬁomitv@lh&iﬁ. tSe aftwntin
support link 162. Such novenent of support [ink 162 causes curved link 165

t 019V Nob7RREL 180 ICHroRided!foi scutely atfachihgBeaihy Wink 124116 Xin IMRer Gértitatadurface

curved link 166 has with | ong support link 162. The 20. '

' of horizonta! bottom members 46, such as by wood screws 132. Accordingly, elongated
slot 128 on bearing link flange 126 and slots 136 in angled bracket 120 permit selective
side-to-side adjustment of bearing link assemblies 26 fo compensate for manufacturing -
tolerances in base assembly 24 and/or chair frame 12. A pM:t lever 138 is pivotally

15  connected to b;aring link 124 and engle bracket 120 about pivot point 140. More
particularly, pivot lever 138 includes a second rear wheeled unlt 142 rolling disposed in
tracks 42 with the opposite eﬁd of pivot levers 138 secured to respective left and right "titt*
linkage means 32, the structure and operation of which will be described hereinafter.

With particular reference now to Figures § through 7, leg rest assembly 20

20 is shown to include frame board 40 having an outer surface that is padded and uphoistered

so that finished chair 14 will be seen as in Figure 1. Frame board 40 is supported and

moved by identical left and right hand pantograph linkages 28. Pantograph linkages 28 are -



action of link 166 sw nging about fixed pivot 170 acts to nove rear board -
l'i nk 150 outwardly and upwardly. In addition, pivot 169 at the top end of

| ong support link 162 causes connector |link 156 to sw ng about pivot 158
such that front board link 152 is al so noved outwardly and upwardly. This
extensi bl e action takes place sinultaneously with both the 5 | eft hand
and right hand pantograph |inkage hani sm 26 when there is sufficient
angul ar rotation of drive rod 35 via handl e 37. As such, the effect iNafto
nove frame board 40 between its stowed vertical position (Figure 5) and one

of i gubstarftiafy Sderitical inPfintflo® %ﬁut EiteUhat showh\in Figdreseen U.S. Fs@ﬁges 3

and 4, drrve l'tnk 178 1's general Ushaped havi ng - 1 paral | el rt and

| on Mﬂd rﬁ’tﬁff’? m"ﬁ have
squg4r geg gne 0 eégﬁlrn tsﬁem WO i Ch tﬁe squar é .érglﬁve ro p‘\!‘;@gext ends.
In t t qg% M&P cold
def oibﬁ'e st orr)a %on WW con{‘ﬁ Hs' a gﬁ%" We%%geé’ @m med
on t 162
are lger%?;“t n rellgf‘i V Ie‘%‘omaﬂhﬂﬁ%n &'148?@ k@w&%ngaw
sto 1 raph
5 overearimemt o Fod phfor VI 4 ok nest¥Hed 8 wnd RIERER ks 580284 1%85. ti om
e, det ent sm-190..in ts I, V. od, 3 n ont
S IesapenRl B PRbERreTR e Y1 a@?cﬁ'ﬂfgﬂg%%m@ﬁ r%{kabr e
protracted,pgsitions,f . rest .2 own .i n phan ure. 7
The 10,80,80¢ & %@W%ﬂ%&ﬁﬁ%m% -ty Pivpled o 16 KiRetiorbet uni ch
Is suspende end . fromu er Cr Qs ce 8 of chair frame 12
S7oRE RORTH 1k 1Bhe The-gloet 884 SEPPROGS! 1,158 olad b 10 s topoend o
blfurcated to receive a sector- shaped pl ate nenber 207 that is nounted
by vRly® iang:SURRRLt i 4F2 Jhe atherend,af rear board link, 150 s, pivolediMt 1G4 19 Onachet
plate 207 has specially shaped recesses 209 In is outer peri phery whi ch act
1055 rendpte c#emfglmo which igpivoted &t & ceniral iplyad 368/1e apentral podion dfdanghy t he
bi furcations and urged |nto recesses 209 by tension springs 211 anchored on
a pi&HppPoRt link H76 The athenernshobeurved limk 166 ds pivatabhoeonnected &t pivet 1Z01teB5 i s -
rotated to operate leg rest assenbly 20, plate 207 is also rotated to
expos fopt supparh bracket 172 (Figarestband M) mmad to chair frame front cross member
§8. Ribbed offset lateral support members 174 extend from square drive rod 35 to pivot
170 to provide lateral support and maintain the desired spacing between left and right
15 pantograph mechanisms 28,
| Ancther point of support is pivot 176 at the curved bottom end of long
support link 162 which connects support link 162 to a first end of a drive link 178, the other
end of which has a square aligned hole through which square drive rod 35 extends such
that drive link 178 is driven by angular movement of drive rod 35. Thus, rotation of drive
20 rod 35 tums drive link 178 which acts through pivot 176 to move l_ong support link 162.
Such movement 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



L .

dependi ng upon the degree of rod rotation and the el evation. Wen pin 210
I's lockingly biased into one of recesses, 209, leg rest assenbly 20 is

yi el dably held In an el evated position agai nst inadvertent angul ar novenent
by nechani sm 190. Spring assenbly 205 10 accomodat es rel ati ve novenent
between |ink 203 and cross piece 58 due to novenent- of pin 213 upon
rotational plate 207. Leg rest assenbl 2@® can only be returned to its

st owed b95|t|on froman | ntefmediate position by fully protracting leg rest
20. Thereafter, reverse rotation of handle 37 cause pantograph Ilnkages 28
to return to the Figure 5 stowed condjtion. Ai

recl i ni nd<H0 P4 link M@‘%mm@ae%em%%mﬁ? meve 19ar haard fink, ﬁ%"ﬁ?’%@y ng
an Integral portion of base assenbly 24. In this manner, the wooden bottom -
support rend ypwardhs o inyaddiion, pivel: teP shithe e ead: pblang qurhl"ﬂb 162;eap6s
have been elininated. Therefore, an overall reduction In the height of
recl i ner comnggioniink 15630swing ebout-plvol s sucinthat oot bee/ddinketb)is alep maved
seat franme 36. In addition, reclining nechanism 10 is. 20 designed to
cause | esusteprcily lndnwtadlynomndblemePbee isimuitansously iwithnbeth the
recliners upon forward "reclining"” notion thereof as well as during

"ti 18 i ng'leftrthandand right hand pagtographelinkage nmesbhanism 26 when fthere is suficientcarigular
the seat occupant to return seat assenbly 22 to the upright position.
Accor di ngotationhef ¢rivesreod 35nvis Handie, 3R clAcsucty; the effect Wmtﬁm doard: 400d
35 about Its axis causes actuation of |eg rest assenbly 20 and "tilting"
nmovenent teitweérits stowed verticallgosition (Riglirs iISpandidre oike) blevatedigrotracted position
occypant and the center of gravity of seat assenbly 22, defined by the
orlentatlp ;ﬁ§7jront and rear wheeled units 126 and 142 di sposed within
tracks 42 conblne to generate a forwardly directed force on bearing |ink

assenblies 26 whi chas @@gfsdeh IAFigRES 3land 4, idrivé ik miépﬁahel‘aﬂpuﬁsr{aPeehawng
pressure to seat back 16) reqU|red for causi ng substantially snoo

opejgt i Opgphiiel %ﬁbmﬂfc g leBs  ¥8spectidély oMeTCEY aSbastPi 860 Bofi?
el g

toggle a 180 s d to se ectively assist in dr|V|ng Ieg rest

Tl R OB Bl O S o
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for "til
on long leg 184 contacts a stop shoulder 188 formed on the lower end of long support link

162 when long leg 184 and link 162 are almost in relatively colinear alignment. Due to
15 engagefnent of stop tab 186 and stop shoulder 188, pantogrﬁph linkages 28 cannot go
v over-oénter such thgt leg rest frame 40 is held in the protracted position. A ratchet type
detent mechanism 190 intareonnects drive rod 35 and front structure 56 of chalr frame 12
for providing various intermediate loekable protmcted positions for leg rest 20 (shown in
phantom-in Flgure 7).
20 - The structure of ratchet mechanism 190 includes an inclined link 203 which
is suspended at its front end from upper eross plece 58 of chair frame 12 by a tension

spring hanger assembly 205. The other end of link 203 Is bifurcated to receive a sector-



frame 12 relative to the floor upon novenent of |leg rest assenbly 20. In
general, tilt 15 | i nkage nmeans 32 | nterconnect the forward end of pivot

| evers 138 of bearing link assenmblies 26 to drive assenbly 32. Mre
particularly, the forwardnost end of pivot |evers 138 extend bel ow and are
generally aligned with the axis of ﬁrive rod 35 and are pivotally connected
at pivot 219 to a lower end of a J- Haped toggl e link 220. The ot her -end of
J- shaped toggle link 220 is pivotably connected to a connector |inkw#22 at
pi vot 224 and 20 which, in turn, is secured on drive rod 35 for angul ar
rov eShaned plate-member 207 thatis meunted:-by wayofR square hola en drive rofi3580@sent of
chair frane 12 until_ actuator lever 37 and, in turn, drive rod 35 are

r ot atcefotale therewithy Bachet platec2irbes specially shaped Jecesses 209 in its outer

beari ng | inks 124. More particularly, pivot levers 138 are fornmed with a
| ost periphesy which actes tatchet gneans icooperating withoe Sosating detant pjni210sagieribyar i ng
link 124, noves to define a limted range of angul ar novenent between pivot
| evethe Biigcationsband urged intckrechsses 208-by tansion springsr2tiaanchoraed onai pivotr od 35,
the correspondi ng rotation of connector |link 222 cause toggle link 5. 220

St o dpinv213 betwesn\plaWw 207dard link 208. Whear drivb30d35/is\ratatéd to dperata legrestnt , t he

10

15

mechani cal advantage of -tilt |inkages 32 act to forwardly drive J-shaped -
t 0gghssemibly a20)upliten 207 big| also Crotated rtodexiossodifferent recesses 209/¢0 pin\210s 138
to pivot about pivot points 140 such that bearing |ink assenblies 26 and,

I n t depending iupohrthedepreendtrod totdtion’ and: et dlevation. t Wiveh pirf 210 lig loektihigly on, .

rivet 228 provides structural support to chair 14 for naintaining the

al'i gpiaBed intdoRd of rebedtied 200, Mg Pést QissbRbR 20 I8 yleldathp Woid i ¥h vatedNi t,

142 to run straight within track 42. As such, lateral (i.e. side-to-side

(
cr oslsogmaﬁssbanr@amabee@ﬂt%%mt fﬁ?%é&ﬂirﬂﬂnﬁ 190f SEzﬂErasEEﬁBE 205 i s

used to mai ntain correct ~alignne to track 42. est seén In

Fi gu refati : ' ' |, d '
18l ol ESAARE ok s 64 Pty Bt 5l

o ovPHER! 213l (Buationfiale®207.° 18 HEE Reuerhl accart By T Pairprgn ¥ 160
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nnun;&§kégﬂxg§ﬁﬂ§mof t he square hole on - -
As nofed. reclining mechanism 10 is confined baiow seat frame 32 with tracks
42 being an integral porti'on of base asse_rﬁbty .24. in this manner, thg wooden bottom B
subpon rails typically inoorpb_ﬁtbd into conventional reclining systems i'lave been eliminated. o/
Therefore, an overall reﬁﬁcﬁﬁh .In the halg_ht of .rodiner 10 permits use of loose éushions
remd\}ably installed on iop of seat rame 3. In addiﬁoh. reclining mechanism 10 Is

designed to cause less upward angular movement of seat frame 36 than conventional

reciiners upoh forward “reclining” motion thereof as well as during "titing® movement for



20 .square drive rod 35 for sel ective rotation therewith. Toggle |ever
230 is pivotally.connected at pivot 232 to front | eg 234 of a C shaped
toggle link 236 that curves around, below and to the rear of drive rod 35

where its rear | eg 238 has an opening in which one end of a hel i cal coi
spring 242 is hooked. The opposite end of spring 242 is hooked to a spring
bracket 244 which is secured to second nmount i ng bracket 130.. Tension

adj ust mént neans, such as a plurality o | es 246°i:p nmounting bracket 130,
are provided for adjusting the tension In spring 242. For exanple, the
tension in spring 242 can be adjustable 5 relieved for a lighter weight

occupant significantharedusingthecetioeicretioired: forcthe issat sccupant toireturn. seéal @ssembly 22
adj ust mrent means provide an extra confort and conveni ence feature to
recli ni ngp thechpmgttrpobltionOper ati on of toggle assenblies 169 will now be
described in greater detail. The | ocation of pivot 232 below drive rod 35

and the line of aciA«Brding §the Sresért iAvehtiorCseldttive anglfl mdveirbat bf bfive farf!

position of |leg rest assenbly 20, the spring force holds or "retains" |eg

rest assggighoulls akls catides Aeiuatin iof ?ﬂ]}‘t‘{ bsamishy 2ONEHRIMIIAG" nidvemiant BPERGIt ON

of actuator |ever 37 and, 'In turn, Ive rod 357 pivot 232 noves up and

oveg CeNjegmg0f2.!t iif ﬁgmﬁ. ir&dwauphﬁg; Bve.ﬂ%é@%& gg&/esmwgf gg.\?ig?ﬂsdeaﬂ

| oadi ng on spring assi sts I VI ng Ive ro

T % OB U, ATNRETHY R0 STRpiaRSh ook nd rear Wheelsd [l She' "
Fur  hor noieBoRd WHIPHSGRAE cbmrif B Gndrall b Rohardly rbutpl s6Re i blaring ik
st oved pRETHHlfbs 7 s Tl 1o Sl b e obpEnt RREN B/ Frbatfy gb Sem
and t he- 388 ARG teRySn for el ERGHthraal BB ogiiato g réginer 185 38 Melfics
(na: ol PhevPEaRTFLATnGHERTrd {ongle BRI 19s caned 1o SeGSh;ane by s *
movernent Ie%]c regth g'issrentutr:ﬁ % t}eztween its reSpective *stowed" and “"extended" positions.

With particular reference now to Figures 2, 3, 4, 8 and's. bearing bracket
assemblies 26 are shown to be operatively coupled to tift linkage means 32 for ‘tining".chair
frame 12 relative to the floor upon movement of leg rest assembly 20. In general, titt

15 linkage means 32 interconnect the forward end of pivot l;vers_ 138 of bearing link
O assémblie_s 26 to drive assembly 32. More particularly, the forwardmost end of pivot levers
| 138 extend below and are generally aiigned with the axis of drive rod 35 and are pivotally
connected at pivot 219 to a lower end of a J-shaped toggle link 220. The other end of J-
shaped toggle link 220 is pivotably connected to a connector link 222 at pivot 224 and

20 which, in tumn, is secured on drive rod 35 for angular movement therewith. '.Tm linkage
mechanisms 32 inhiblt titing movement of chair frarne 12 until actuator lever 37 and, in turn,

drive rod 35 are rotated for causing pivotal movement of pivot levers 138 relative to bearing ..



however, occur sinply by weight shifting on the part of the seat occupant
with no spring or |ever assistance. Wien the chair occupant |lets the weight
of his or her back rest heavily agai nst seat back frame 38, nost of the bad
wi |l be concentrated above pivots 76 so that rear swing links 74 plus seat
back frame 38 becone |long lever arnggR&hat transformthe 5 pressure
applied Into forward notion of bearing-link -assenblies 26 In tracks 42 via
actuation of push |ink nmechanisnms 30. To reversethisnotion and returnwhair
14 to Its upright position, the seat occupant sinply |leans forward to take

hi s dinksd24dMaretparticularyppivbrievers 138aré formed withi a Iddtmotioh@ist 28 HAIGAT  be
carried by seat frane 36. The wei ght bal:ance provided by swi ng |inkage 70

and_twhichis riel @283 8xtending thiobghi tsuaring tink 1123, dves 16 defind A Ffiéd Farigécort O t he
positioning of wheeled units 126 and 142 in tracks 42, enable the

t r ansdrggjularnmoveraAn BetweehUpivot fsvers 188 drd Bear ruhﬁéaaﬁ?”“rh&#&i&eafl@ﬁgi r

term nated without the need for the .seat occupant to push agai nst
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10 rigidity of pivot lever 138 fbr capsing wﬁéeiod unit 142 to run straight wﬁﬁin track 42. As

such, lateral (i.e. side-to-side) c;oss-_nfambers can be d!irﬁlnﬁted since tﬁe-' rlgidi'ly of chai.r'

frame 12 is used to maintain correct whee!'aligﬁmem to tfack 2 | |

| As best seen In F_igures qlan:d 7, at least 6né Spring-assist toggle assemblies

180 is provided which, as pointed out In U.S. Patent No. 4,367,895, works coactively with

15 leg rest pantograph linkages 28. Toggle assembfy 150 provides means for holding"leg rest

assemb]_y 20 tightly ina fully rat_racted (i.e., sto_w.e'cli)_' posl_tioh against front braoe structure

54 of chair frame 12 while also prdviding_ means fo_ru '_iupplying a spring force fof driving ieg

rest assembly 20 toward one of lts_ extended pos_m_ons. Toggle assembly 180 includes a

toggle lever 230 with a square hoie which is mo'umed by means of the square.l.'blle on

20 square drive rod 35 tor.setecﬂve rotation t_horeivith. Toggle lever 230 ls pivbtaﬁy 'eonhected

at pivot 2_32 to front leg 234 of a c-shap_éd toggle link 236 tha:t éuives around, below and

to the rear of drive rod 35 where its rear leg 238 has an opening in which one end of a



occupant to said seat back; left and right bearing |ink assenblies each
havi ng spaced wheel neans which are respectively disposed for translational
rolling nmovenent within said track neans, said track neans being curved for
causing angular tilting novenent of said chair franme relative to said base
assenbly upon transl ati onal nmovenent of said bearing link assenblies wthin
sai d track means; a l-eg rest assenbly s@pported fromsaid chair frame for
novement Mhet ween a retracted position and an extended position; manual ly
operated actuation means for selectively noving said’leg rest assenbly
between said retracted and extended position; tilt |inkage means

oper at i vdielical mullespringo24nischovkeda | The oppositecendio! springd 242isahooked &nadpring
bearing link assenblies for tilting said chair franme relative to said base

assenbl y tréicket S4dwhichds Secarsdto Sécondaf) mnbﬁgtbrm N30y ; Tevwsiod lafmstment
| i nkage means connected between said base assenbly and said seat assenbly

and adapimshris)sGans .vmamﬁquwén th grﬁaéﬁ’t 180 e Pioviad foraldjuitng

novement of - sal d chair frame in response to ecl i ni ng novenent of sal d seat

assenbl y shaRBAEIBH 1A% edjo a ’m#dh d tgéﬁ&; 48 B8 &iustab
reclined p05|t|ons |r@n§ é?énﬁ ﬁt uatlon 0 ?al eg rest asser% Ie

;r:]:neeglul dgﬁggc ﬂ.’ﬁg m)v &F"W‘s seaI?. asse y |s%pena€a?a’(§?“d
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of said Ieg re
mechanism 10.

i Operation of toggle assemblies 180 will now be described in greater detail.

The location of pivot 232 below drive rod 35 and the line of action of spring 242 are such

10 that in the re_tractad position of leg rest assembly 20, the spring force holds or “retains® leg

‘rest assembly 20. As leg rest 20 is ihiﬁally extended upon slight rotation of actuator lever

37 and, in tum, drive rod 35, pivot 232 moves up and over center of the drive rod axis.

Once pivot 232 is over-center, tension lbading on spring §42 assists in drivingly rotating

drive rod 35 for elevating leg res! assembly 20 as rear leg 238 of link 236 is pulied toward

15 secondary mounting bracket 130. In addition, spring 242 assists the oecupam in pivoting

\/ handle 37 through the require actuation angle. Furthermore, toggle assembly 180 is

adapted to utilize the spring biasing force of spring 242 to assist in retuming leg rest
assembly 20 to Iits stowed position upon reverse rotation of handie 37.

According to the aperative principles of the present invention, leg rest

20 assembly 20 and the associated tilting movement of chair frame 12 on base assembly 24

both occur upon selective angular movement of handle lever 37. Operation of the recline

feature of reclining mechanism 10 and Its associated tilting movement of chair frame 12 ..



3. The reclining chair of claim2, wherein said track neans define left and-
right channel-like tracks |located substantially within the chair frane,
said bearing link assenblies having pivot nmeans interconnected to said tilt
| i nkage neans for tilting said chair frame upon selective actuation of said
manual | y operated actuation nmeans. 4. The reclining chair of claimS3,
wherein said bearing link assenblie2@e directly secured to said opposite
side portions of said chair frame, said bearing link assenblies including
adj ust mrent nmeans for selectively adjusting the side-to-side relationship of
said wheel neans within said tracks. 5. The reclining chair of claim4,
f ur tiioweves neddus ishipir g\/ﬁeﬁhﬁiﬁmmvamwgm DIWEesos! Scvupanbwith dhol spzingod Wit h
31

said manual |y operated actuation neans i ng operatively connected to said

dri &t 16vet dssistaries Wherfthé cHal Ht @A hiscorchetiback rést heavllyl €9

rest assenbly and said tilt |inkage means are operably connected to sald

d ted
riy ﬂﬁé%%&ﬁhﬂﬁmgw S 89 A t.“ﬁ’“g?. nkage o bR P o 'tRA" act e

p05| on toward said position, ans drives said
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| i nK " assenb at I'on of sal ri've rod noves sal toggle

Irlotnla%qg salm rwﬂ% |n| ng c a.WEP ﬂ@g%ﬂgreﬁal%gd

upright position, the seat occupant slmply leans forward to take his or her weight off seat -
back frame 38 and let that weight eomponent_ be carried by seat frame 36. The weight ~
balance provided by swing linkage 70 and tilt linkage 32 in conjunction with the load
balancing due to the positioning of wheeled units 126 and 142 in tracks 42, enable the
transiational movements just described to be started, continued and terminated without the
need for the seat occupant to push against eha_if arms 48 or any other forms of additional
leverage. | |

The foregoing discussion discioses and desdibes an exemplary embodiment
of the present invention. One skilied in the art will readfly recognize from such discussion,
and from the accompanying drawings and claims, that various changes, modifications and "

variations can be made therein without departing from the spirit and scope of the invention

as defined in the following claims.



toggl e linkage mechani smincludes a connector |ink nounted for Totation-en—_

said drive rod and a toggle link pivotally connected about ' Lyt to
one end to said connector link, said toggle |link being pi \Hﬂmn’m;mr"iﬂmm
about a second pivot at its opposite end to a pivot lever of sal nog
bearing link assenbly, said pivot |lever hgying a first rear wheel ed unit

di sposed-in its associated track, said bearing |ink assenbly also including
a bearing |ink nenber pivotabLyEEGHHE%ted to said pixwot |ever and having a
second forward wheel ed unit :di sposed in said track, ‘and wherein said

bearing |link nmenber is_adapted to %gﬁgort pracket peans for directly
affixing said bearing Rienk Ar&®sdrin SRPEY ROPRFLEIRTSF aFBadKair franme
forI suppor t i figamef dtlz-h_ekr nicanse st med_sgﬁi asBLLd| asébﬁblﬂzyﬁ: a8|se$|te
reclining c . | eq.r .
'pantograph:ggéﬁﬁélﬁegigzﬁf%ggg+%%$ﬁa%@ﬁﬁégg%dgéétgégﬁﬂgrﬁvgggggqgﬁbh t hat
rotati on of meawsdpive ymsuppaxrtdiing saidsseat sbagkyanddsesic membess
said leg re S y sal g ' [ [ ' j ni ng
chair furt h??r??lc ﬂggscggtsl?c?r? toq&#[e ﬁi%g%_%c \gﬁisé% ggé?ﬁﬁﬁfy
connect ed t RQ¥e dPaEWeen, Gd}‘%’a‘in?cg'gétﬁﬁi ROgiFion; andge fBdA¥nFeFmLAS

adapt ed for pesptibAJinarésdpRihde®to FarrsBilde | ApPPiddr By ackedtposition
when sai d nanualléegpgrate act uation
n

direction, <SFTUB i d. 8¢ ﬁ&%%‘z :#%é?%&gﬁhgﬁggg%ga% war dl y

driving sai cassegmbriesasacib haviowprghaced wheebhtmdansswhiich apen sai d

”H”Ua"y Opgfégﬁgcéibgi&i%ﬂé%%@gﬁt¥§f“¥fé“§&§@i$ﬂaf rolling movement

~ within said track means, said track means being curved for
causing angular tilting movement of said chair frame
relative to said base assembly upon translational movement
of said bearing link assemblies within said track means; a
leg rest assembly supported from said chair frame for
movement between a retracted position and an extended
position; manually operated actuation means for
selectively moving said leg rest assembly between said
retracted and extended position; tilt linkage means
operatively connecting said manually operated actuation
means to said bearing link assemblies for tilting said
chair frame relative to said base assembly in response to
L movement of said leg rest assembly; and push linkage means

connected between said base assembly and said seat
assembly and adapted to coact with said swing link means
for causing translational movement of said chair frame in
response to reclining movement of said seat assembly,
whereby said seat assembly can be moved through a range of
reclined positions independently of actuation of said leg
.rest assembly.

2. The reclining chair of claim 1, wherein said
tilting movement of said chair frame due to reclining
movement of said seat assembly is independent of an
cumulative with said tilting movement of said chair frame
due to movement of said leg rest assembly.
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opposite side portions of said chair frame, said bearing
link assemblies including-adjustment means for selectively
adjusting the side-to-side relationship of said wheel o
means within said tracks. _

5. The reclining chair of claim 4, further
comprising drive means having a transverse rotatable drive
rod with said manually operated actuation means being
operatively connected to said drive rod for selectively
rotating said drive rod, and wherein said leg rest
assembly and said tilt linkage means are operably
connected to said drive rod such that upon said leg rest
assembly moving from said retracted position toward said
extended position, said tilt linkage means drives said
pivot means for tilting said chair frame.

6. The reclining chair of cléim-s, wherein said
tilt linkage means is a first toggle linkage mechanism
interconnected between said drive rod and said pivot means
of -said bearing link assembly whereby rotation of said
drive rod moves said first toggle linkage mechanism and
movement of said first toggle linkagé mechanism rotates
said drive rod. |

o/

7. The reclining chair of claim 6, wherein said
toggle linkage mechanism includes a connector link mounted
for rotation on said drive rod and a toggle link pivotally
connected about a first pivot to one end to said ‘connector
link, said toggle link being pivotally connected about a
second pivot at its opposite end to a pivot lever of said



supportlng said chair frame on ‘said base and oper atively associated wi th
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leg rest assembly includes pantograph linkage means
N operatively connected to said drive rod such that rotation
of said drive rod moves said leg rest assembly and

movement of said leg rest assembly rotates said drive rod,
and wherein said reclining chair further includes a second
toggle linkage mechanism operatively connected to said
drive rod, said second toggle linkage mechanism being
adapted for retaining said leg rest assembly in said
retracted position when said manually operated actuation
means is rotated in a first direction, said second toggle
linkage mechanism being adapted for forwardly driving said
leg rest assembly toward said elevated position upon said
manually operated actuation means being rotated in a
second opposite direction.

9. The reclining chair of claim 8, wherein said
second toggle linkage mechanism is an over-centre device
including a toggle lever secured to said drive rod for
rotation therewith, said toggle lever being pivoted to a
first leg of aIC-shaped toggle link which curves around
and below said drive rod and which has a second rear leg,
and spring means secured between a portion of said bearing
link assembly rearward of said toggle link and said second
leg thereof, whereby said spring means acts on said drive
rod to bias said leg rest assembly toward its retracted
position when said pivot connection between said toggle
lever and said front leg of said toggle link is located
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said seat assembly between a rear-upright position and a o/
forward-reclined position in response to pressure applied
by a seat occupant to said seat back; translational means
supporting said chair frame on said base and operatively
associated with said swing link means for causing fore and
aft translational movement of said chair'frame in response
to said reclining movement of said seat assembly, said
translational means including a pair of laterally spaced
bearing link assemblies each having front and rear wheeled
units that are operatively disposed within said curved
track means, said curved track means being constructed and
arranged for causing tilting movement of said chair frame
relative to said base upon said seat assembly moving from
said rear-upright position toward said forward-reclined
position; a leg rest assembly having pantograph linkage
means supported from said chair frame and movable between
a retracted position and an extended position; manually
operated actuation means for selectively moving said leg
rest assembly between said retracted and extended
position; and pivot link means operably coupling said
beéring link assemblies to said manually operated
actuation means for causing independent tilting movement
"of said chair frame relative to said base when said leg
rest assembly is moved from said retracted position to
said extended position, whereby operation of said leg rest
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_ further including drive means for operatively connecting

g said manually operated actuation means to said pivot means
and said leg rest assembly for causing said pivot means to
angularly tilt said chair frame in response to movement of
said leg rest assembly such that said frame is tilted an
amount corresponding to and proportional with the amount
of movement of said leg rest assembly, and wherein said
translational means further includes push link means
operable for causing translational movement of said chair
frame relative to said curved track mean in response to
reclining movement of said seat assembly such that said
translational and tilting movement is proportional to the
amount of reclining movement of said seat assembly.

U 13. The reclining chair of claim 10, 11 or 12,
wherein said manually operated actuation means includes a
hand operated lever for operation by a person seated in
the chair in order to move said leg rest.

14. The reclining chair of claim 10, 11, 12 or
13, wherein said track means define left and right
channel-like tracks, said left and right bearing link
assemblies directly connecting opposite side portions of
said chair frame and having its wheeled units disposed in
their respective track, said bearing link assemblies
including adjustment means for selectively adjusting the
side-to-side relationship of said wheeled units within
said tracks. '




16. The reclining chair of claim15, wherein said track nmeans define |eft
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TEanS.  retracted and elevated positions, a seat back frame, a ‘
seat frame, éwing link means supporting said seat back o/
frame and saiad séat frame on said chair frame for
reclining movement between upright and fully reclined
positions, push link means. operatively interconnecting
said support means and said swing link means and
responsive to pressure applied to said seat back frame
whereby movement of said seat back frame causes
translational and tilting movement of said chair frame in
an amount corresponding to the amount of reclining
movement of said seat back frame, actuation means for
moving said leg rest assembly on said drive means, and
means interconnecting said tilt means and said drive means
for tilting said chair frame in response to movement of
said leg rest assémbly whereby movement of said leg rest
assembly acts to automatically tilt said chair frame about
said axis in an amount proportional to the amount of
movement of said.leq rest. : .

'16. The reclining chair of claim 15, wherein
said track means define left and right channel-like
tracks, located substantially within said chair frame, and
wherein said support means includes left and right bearing
link assemblies each having spaced wheel means which are
respectively dispbsed for translational rolling movement
within said left ahd right tracks, said bearing link
assemblies having pivot means interconnected to said tilt



18. The reclining chair of claim 17, .wherein said bearing |ink assenblies
I ncl ude adj ustable nmeans for controlling the side-to-side relationship of
wheel ed portions of said bearing |ink assenblies within said track neans.
19. The reclining chair of claim17 or 18, further including |l eg rest hold
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said chair frame for movably supportlng said front of said

seat frame on said chair frame, said chair frame being
s tiltably mounted on a pair of left and right wheeled
bearing link assemblies supported for translational
movement with said track means, and wherein said tilt
means includes a tilt linkage for tilting said chair frame
on said bearing link assemblies in accordance with the
reclined position of said seat back frame, said track
means being slightly curved downwardly from back to front
for tilting said chair frame upon translational movement
of said bearing link assemblies in said track means.

18. The reclining chair of claim 17, wherein
said bearing link assemblies include adjustable means for
controlling the side-to-side relationship of wheeled-
portions of said bearing link assemblies within said track
means. _

19. The reclining chair of claim 17 or 18,
further including leg rest hold means for releasably
holding said leg rest assembly in a selected one of
several elevated positions.

20. A reclining chair comprising: ' a chair
frame; track means secured to a base assembly; a seat
assembly having a seat member, and a seaﬁ back; swing link
means pivotally supporting said seat back and seat member
from said chair frame for causing said seat assembly to
move between a non-reclined position and a fully reclined
position in response to pressure applied by a seat



causing tilting novenment of said chair franme relative to sald-base assenbly ~

in response to novenent of said |leg rest assenbly; and ush |l i nkage neans
connect ed between sai d base assenbly and saldJﬂH "uﬁ d adapted to
coact with said swing link neans for causing ement of said

chair frame in response to reclining novenent of Said seat assenbly,
wher eby said seat assenbly can be nnvegggérough a range of reclined T
positions independently of actuation o id leg rest assembly. 21. Tiee
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movement between a retracted position and an extended

position; manually operated actuation means for -

selectively moving said leg rest assembly between said

retracted and extended pbsitions: tilt linkage means

operatively connecting said manually operated actuation o
means to said pivotable bearing link assemblies for o/
causing tilting movement of said chair frame relative to
said base assembly in response to movement of said leg
rest assembly; and push linkage means connected between
said base assembly and said seat assembly and adapted to
coact with said swing'link means for causing translational
movement of said chair frame in response to reclining
movement of said seat assembly, whereby said seat assembly
can be moved throﬁgh-a range of reclined positions
independently of. actuation of said leg rest assembly.

21. The reclining chair of claim 20, wherein
said pivotable bearing link assemblies each comprise a
pair of lever means pivoted together only one of which is
connected to said chair frame, wherein said wheel means
comprises a wheel on eaéh said lever means, whereby said
lever means are operable to tilt said chair frame relative
to said wheels. when said tilt linkage means is moved in
response to movement of sad manually operated acfuation
means. ) '

22. A reclining chair constructed and arranged
to operate substantially as hereinbefore described with
reference to and as illustrated in the accompanying
drawings.




