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FIELD OF THE INVENTION

The present invention relates to furniture such as chairs.

BACKGROUND OF THE INVENTION

Lounge chairs are often used in residential and business environments. Such chairs are
often designed to provide a desired aesthetic effect while also allowing a person to sit in the chair
and comfortably lean against the back of the chair.

In many designs for lounge chairs, the back of the chair is affixed so that it does not
move. Thus, a user cannot move the back of the chair rearward to a reclined or tilted position to
support the user's back if the user wishes to sit in a substantially reclined position. Examples of
such a lounge chair may be appreciated from U.S. Patent Nos. D625,117, D622,517, and
D600,034.

Other designs for lounge chairs permit a back of the chair to recline and also permit a
foot stool to extend from the base of the chair to support a user that is fully reclined or
substantially reclined. Such chairs may be referred to as recliners and often utilize metal linkage
systems that are actuated by the user moving a handle or pushing the back of the chair

rearwardly. Examples of such lounge chairs may be appreciated from U.S. Patent No.
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SUMMARY OF THE INVENTION

An article of furniture includes a base, a seat frame supported by the base, and a back
frame attached to the seat frame. The back frame includes an upper portion and a lower portion.
The upper portion is connected to the lower portion by one or more first elastomeric members so
that the upper portion is moveable relative to the lower portion. The upper portion is moveable
from an upright position to at least one reclined position.

Embodiments of the article of furniture may include a lounge chair, an office chair, a love
seat, or other seating unit. Preferably, embodiments of the article of furniture do not utilize any
linkage system for controlling the recline of the upper portion of the back frame nor any locking
mechanism that utilizes an element to positively or mechanically hold the back frame in a

particular reclined position. That being said, it is contemplated that some less preferred
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members positioned on the rear surface of the back frame.
It should be understood that upholstery, padding, a liner or a covering may be attached to
the back frame and seat frame. The liner or covering may be any of a number of suitable
materials. Likewise, the padding that is utilized may be any of a number of padding options,

such as foam or cushions, to provide a desired seating comfort profile and aesthetic effect to the

article of furniture.
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The upper portion of the back frame is configured to move from an upright position to a reclined
position. The one or more first elongated elastomeric members are configured to flex when the
upper portion is moved to the reclined position. The at least one first elastomeric member is also
attached to the upper back frame portion such that the at least one first elastomeric member does
not bias the upper portion of the back frame to the upright position after the upper portion of the
back frame has been moved to the reclined position.
Preferably, the lower portion of the back frame is integrally attached to the seat frame or
is attached to the seat frame such that the lower portion does not move relative to the seat frame.
In some embodiments, the one or more first elastomeric member may include a plurality
of elastomeric straps that extend from respective back support elements of the upper portion of
the back frame to a portion of the lower portion of the back frame. These elastomeric straps may
be positioned on the rear surface of the back frame. These straps may be positioned so that their
lengths extend in a direction that is transverse to one or more other elastomeric straps.
Other details, objects, and advantages of the invention will become apparent as the
following description of certain present preferred embodiments thereof and certain present

preferred methods of practicing the same proceeds.



Figure 3 is a side view of the first present preferred enbodi nent of the

| ounge chair illustrating the upper portion of the back of the chair in a
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Figure 3 is a side view of the first present preferred embodiment of the lounge chair
illustrating the upper portion of the back of the chair in a reclined position.

Figure 4 is an exploded view of the first present preferred embodiment of the lounge
chair. However, upholstery that may be attached to the seat or back of the chair is not shown.

Figure 5 is an exploded view of the back frame and seat frame of the first present
preferred embodiment of the lounge chair.

Figure 6 is a rear view of the first present preferred embodiment of the lounge chair with
the upholstery that may be attached to the back and seat frames removed.

Figure 7 is a front view of the first present preferred embodiment of the lounge chair with
the upholstery that may be attached to the back and seat frames removed.

Figure § is a cross sectional view of the back and seat frames of the first present preferred
embodiment of the lounge chair taken along line VIII-VIII in Figure 7.

Figure 9 is a perspective view of the first present preferred embodiment of the lounge
chair with the upholstery that may be attached to the back and seat frames removed.

Figure 10 is a bottom view of first present preferred embodiment of the lounge chair with

the upholstery that may be attached to the back and seat frames removed.



WO 2011/ 156153PCT/ US2011/ 038342 Figure 11 is a top view of the first
present preferred enbodi nent of the | ounge chair with uphol stery that nmay
be attachwo 2wo/iskssback and seat franes renoved. Fi gur ePtZ/tssotan3sipl oded
view of a second present preferred enbodi nent of a chair wi th uphol stery
that may be attached to the back and seat frames renoved. Figure 13 is a
perspective view of the second present preferred enbodi nent of the chair
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chair with uphol stery that may be attached to the back and seat franes
r enpv é@holstery that may be attached to the back and seat frames removed.

Figure 12 is an exploded view of a second present preferred embodiment of a chair with
upholstery that may be attached to the back and seat frames removed.

Figure 13 is a perspective view of the second present preferred embodiment of the chair
with upholstery that may be attached to the back and seat frames removed.

Figure 14 is a front view of the second present preferred embodiment of the chair with
upholstery that may be attached to the back and seat frames removed.

Figure 15 is a cross sectional view of the second present preferred embodiment of the
chair with upholstery that may be attached to the back and seat frames removed taken along line
XV-XV in Figure 14.

Figure 16 is a side view of the second present preferred embodiment of the chair with
upholstery that may be attached to the back and seat frames removed.

Figure 17 is a back view of the second present preferred embodiment of the chair with
upholstery that may be attached to the back and seat frames removed.

Figure 18 is a top view of the second present preferred embodiment of the chair with
upholstery that may be attached to the back and seat frames removed.

Figure 19 is a bottom view of the second present preferred embodiment of the chair with
upholstery that may be attached to the back and seat frames removed.

Figure 20 is a front view of a first present preferred back frame that may be used in
embodiments of the chair.

Figure 21 is a back view of the first present preferred back frame that may be used in

embodiments of the chair.



Figure 15 is a cross sectional view of the second present preferred

enbodi nent of the chair with upholstery that may be attached to the back
and seat woanmgisssaoved taken along |ine XV-XV in Figur@CTAIS2¢Hi1MBs382 16 i s a
side view of the second present preferred enbodi nent of the chair with
uphol stery that nmay be attached to the back and seat franmes renoved. Figure
17 is a back view of the second present preferred enbodi nent of the chair
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chair with upholstery that nmay be attached to the back and seat franes
r enov éieterred back frame, which may be used in present preferred embodiments of a chair, such as a
lounge chair.
DETAILED DESCRIPTION OF PRESENT PREFERRED EMBODIMENTS

Referring to Figures 1-4, a lounge chair 1 may include a base 2 that supports a seat 4 and
a back 3. The base 2 may include a plurality of legs 5 that are attached to the seat 4. The back 3
of the lounge chair includes a lower portion 7 near the seat 4, an upper portion 9 and a middle
portion § between the upper portion 9 and lower portion 7. The upper portion 9 of the back is
configured to be flexed backwards, or reclined, as may be appreciated from Figures 2 and 3.

The back 3 of the lounge chair includes a back frame 11, as may be appreciated from
Figure 4. The seat 4 of the chair includes a seat frame 12. The seat frame 12 and back frame 11
are connected to each other. The seat frame 12 and back frame 11 are preferably upholstered in
a finalized chair configuration for selling a chair to a consumer such as a homeowner or interior
designer. For example, foam may be positioned adjacent to the seat frame 12 and back frame 11
and the seat frame and back frame may covered by a fabric, leather, or other material. Of course,
other upholstery options may also be used to upholster the back fame and seat frame of the
chair 1.

Preferably, the back frame is composed of two portions. A first portion 13 is a frame for
the upper portion 9 of the back. A second portion 14 is a frame for the middle and lower portion
of the back. The second portion 14 of the back frame is preferably integrally molded with the
seat frame 12 to form a seating shell.

Referring to Figure 5, the first portion 13 of the back frame 11 includes a plurality of

plastic frame elements 17, 18 and 19. The frame elements 17, 18 and 19 are sized and



Figure 19 is a bottomview of the second present preferred enbodi nent of
the chair with upholstery that may be attached to the back and seat franes
renoved. WoQorielsg3is a front view of a first present prefraseadobsaek frane

that may be used in enbodi nents of the chair. Figure 21 is a back
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material. It is contemplated that the elements 17, 18 and 19 may alternatively have polygonal
shapes or irregular shapes or be composed of metal, a thermoplastic polymeric material, a
thermoset polymeric material, or other material.

The first portion 13 of the back frame also includes two triangular elements 21 and 20
that are sized and configured to interconnected to a respective upper back element. For example,
triangular element 21 is configured to connect to upper back element 17 and triangular element
20 is sized and configured to connect to upper element 19. Back frame elements 20 and 21 may
be composed of plastic or a polymeric material such as a thermoset polymeric material, a
thermoplastic polymeric material, metal or other material. It is contemplated that elements 20
and 21 may have different shapes or may be integral with a respective back element for a back
frame of a different size or configuration.

Preferably, back frame elements 17, 18, 19, 20 and 21 are composed of polypropylene.

The second portion of the back frame 14 is comprised of a plurality of back elements that
are integrally molded together and is also integrally molded with the seat frame 12. Each
element 39 of the second portion of the back frame and seat frame is separated by
interconnecting grooves 41 or channels that are sized and configured to impart a desired level of
support and flexibility to the frame for supporting a seated user. Preferably, the seat frame 12
and second portion 14 of the back frame are integrally molded of plastic or a polymeric material
to form a seating shell.

Of course, the seat frame 12 and second portion of the back frame 14 may alternatively

be molded from metal or may be fabricated by interconnecting numerous different back frame
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DuPont. For example, the elastomeric straps may be composed of Hytrel® grade 4456 material.
Of course, the elastomeric straps may alternatively be composed of other elastomeric materials
or may each be composed of different elastomeric materials to provide a desired support or
design characteristic or to help achieve a particular design goal.
A first elastomeric strap 24 may be connected adjacent to elements 19 and 18 or between
back frame elements 19 and 18. A second elastomeric strap 25 may be connected between back

elements 17 and 18. A third elastomeric 26 strap may be connected between back elements 19

and 20. A fourth elastomeric strap 27 is connected between or adjacent to back element 20 and
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pol ymey S{@\&@ernt L b84CheRdnt osdhabasélya@lheﬁ'i\ﬂ Jﬁgtegsto%encasta Q’P{n&&ffé Tiie9i d

integra yur et hane foam or a pol yur et hane ria

pon| cyanur i al est M mat rial ction
ol dedHaLanT% thmﬁ SR8 e BTN F TR Fap Gt ol o & FE)
Preferably, the conposition or structure of the seat frame 12 and second
port i dFPnbFurtace ohBeak 3Gl 14 are rigid or are at least less flexible, or
nore rigid, than the first portion 13 of the back franme. It should be
appr eci at ed\it ¢ighthtehpstomeetrisrsirap 32 & enmedied betwedrebdshchenigna i and baakrlemém t he
second portion of the back frame and the seat frame may be chosen to
provi @8. theinbedkstdmadestiniptId ia colartice defwarér theoback e ppant 2@acd teréant to a
seat ed user. The different elenents of the first portion 13 of the

back flof{mn BY & thObRKIPMECA @hil BlagBHBriOL AT 3PX cBnRlctigab ifYseBbndepabONBT i C
straps 24, 25, 26 27, 28, 29, 30, 31, 32, 33, 34, 35, 36 and 37.

Pr ef I L I
rerelg eyb.laﬁI{IPI% ?latb%ﬁaélh%eﬁt 182FEn 8 9?1121?5@%“[@{715%% (E)tﬁ%ogi;lg‘éo fihectid BMeygona

in shape oneric strap a ther m)pl astl C
pol ye r el ast uch a eri I sold E. 1. .du Po

e nmouRaABmERt Ay BF Sepld BIIII.OPI EIhééﬂagE S 4. DY PEH cIBIPTEEIE he

el astoneric straps may be conposed of Hytrel (r) grade 4456 material. O
cour s €onnasieddieinsenrhack elegepnysanddiack eleatentt | vAithirsenth shswseaic sirapph et

el astonmeric materials or nmay each be conposed of different elastoneric

mat er icafusected tpback dlementdésindeke suppbpartion 1des ilgrbackhmmet év fostteentlor t o hel p
achieve a particul ar design goal. A first elastonmeric strap 24 may be

COﬂne(élz@d)nﬂ&ﬂica;ﬁglﬂBO icophedtetoshatR cRRENES| 701 8, biSt pe el DRekd fhe 3@ nelpermmt s 19
and 18. A second el astoneric strap 25 may be connected between back

el emenir it BRA rhthe. Afh%%ﬁ&eﬁh@é&s%?ﬁéﬁ&stﬁag ééﬁtﬁ’oﬂéﬁ%e%eﬁ%@ﬁﬂled bet ween

back el enents 19 and . Afourth elasto strap 27 1s connected between

or adIe as%merlc straang cIi ﬁlm%ﬂ teenth eIIastomerlc strap 35 and the rear surface of back elements

17, 18 and 19. The eighth, ninth, tenth, eleventh, twelfth, thirteenth and fourteenth elastomeric
straps are all positioned along the rear surface of the back frame 11.

The elastomeric straps are sized and configured and attached to respective portions of the
back frame elements to permit the back frame to be flexed back from an upright position to a
reclined position, as may be appreciated from Figures 2 and 3. The elastomeric straps are also

preferably configured to hold the upper portion of the back 9 in that reclined position until a user
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WD 2011/ 156153PCT/ US2011/ 038342 t he second portion 14 of the back frame. A
fifth elastoneric strap 28 is connected between or adjacent to back el enent
21 and t hwogetnséisporti on 14 of the back frame. A sixthperastamesss2 el enent
31 is connected between the back el enent 17 and the back el enent 21. A
seventh back el enent 29 is connected between the back el enent 18 and the
second portion 14 of the back frane between the back el enent 20 and back

el enent 21¥and el astoneri c straps 27.ang 8. The fjrst,. second, tﬁir

f our t FRanuplly Rushes g manigplgtes iivew@ﬁr RYTHSR PANIPHEHP SO P FHEIR'T-dffed on
the front surface of back frame 11. An eighth elastomeric strap 32 is
connecélewnssic\aRreadR Petfeirpivtcontzynd surhidhatdhe Herng back of the werer eprivndher i ¢
strap 33 is connected between the back el enment 20 and the second portion 14
of t hefldediack fiame.doés hetrhhseghasheomeiic ssapsap {18¥ suficeatipéattbe strapsttdrbiasecond
portion 14 of the back frame and back el enment 18. An el eventh el astoneric

st rap tBdupper peMiie OtF@hd Back MRNRA6 kin @A B Hosidibn 2 Mithtdal £thS @E0fdehepie strhgaref t he
back frame 14. A twelfth elastoneric strap 36 is connected between back

el ene - [ ' LS
connedr e D R g e B L e e BB U T are. A
fourteent h el.astoperic, str 30 i.s connected tq.back .el ements 1 18, 19,
20" and 9y U fi T e e dhr S rres nS 3 TR SR PR T FEN B e

el astoneric strap is positioned between the tenth elastonmeric strap 37 and
the tAPGHESHPPEr PPHIY the bag 3385 and the rear surface of back el ements
17, 18 and 19. The eighth, ninth, tenth, eleventh, twelfth, thirteenth and
f our t eent h (Ml caytsoné rsi aontenrpdged thatothbl vasesipr ofitbel pbam graférecd anbodsmertace of
the back frame 11. The el astoneric straps are sized and confi gured
and atof @ehwhdirtntay iesipec tlastempae tiraqR Sr ahothéraméhakisinr@nt gelee me bias tHeapper m t
the back frame to be flexed back froman upright position to a reclined

posi t ig¥RionESof Y b& ARRE 8fiab etk &k FbatsEWhen AMISed Dh&. eS@ptoneri ¢
straps are also preferably configured to hold the upper portion of the back

9 in that oW it il r / - 11/ 038342
manua Icpgﬁ%{fs %{S\legd %ﬁ?vﬁ%?g@% g b{)'!r?é) f N g Elgerbaﬁ%\ﬁaﬁ%#& 5 é@ﬁeﬁ?%ﬁ%ﬂeﬁ §§ igg ht
position. For exanple, the elastomeric elements ar referably configured
e R AT S A R R et MR P

not cause the elastoneric straps to flex sufficiently for the straps to

bi as tPRELRIdhe baskifTagie ly sHtinghls pakw hepd a thedoagk figpiejoy franpigdiagk agringtnst ead,
the el astoneric straps are preferably configured to be sufficiently elastic
such tthatportenl df nhenlgack firaireeor wthpewisp raviding oficht hidrdrzack sufficiently fl exes
the el astoneric straps so the straps hold or retain the position of the

reclined umegsrin®@kd Fieored 10f19t heeddag rdsémPeeferred embdimeAUsrIBe chdir 315
contenpl ated that other variations of the present preferred enbodi nents of

the chalifiadi@ybatil ﬁjaﬁ'lg%?)‘%lt@%%egrfﬁﬁisgatsﬁtahﬁpﬁl. OfhcAAOE REfmeFBGRANLR Rap 4 guy ed to

[ the back of the chair to the upright position

bi as the upper portion 9

when it is. flexed back. Such configuration ul-d all ow t upper portion
of ¢ heeisai e R P8 e B R bR P e R post ¢ on 1
a user did. not nstant|y apply sone force or _weight to that upper portion
of t h&émPeekngnt aﬁ@w aly é%l%%@f %hogeoﬁﬁéﬁckh%%e on2iheeapare P aFesuBPOltehni ng
back against that portion of the back frame or otherw se providing such a
f or ce.by a base SRefeg bisng2tinclwiegaraas sprngl® that is etbenhidd fr @ stend opis eftaghed do a
enbodi nent of the chair 51 includes a back frame 53 attached to a seat

f r ame padestalh@hbatakd br padestalBmaynthcheata stati@neryplatfoay Ipeorcpistteructhedissi m | arly
to the back frame and seat franme of the first present preferred enbodi nent
of theoshRtdd t6icaasis SI0M pakely the chiie iPBRCHIkE aiBifeRnadasat frame 54 are
supported by a base 52. The base 52 includes a gas spring 56 that is

ttached t i . |
"nchude a SUartBnayy A SF hESAEeh e R RN po Ny X R R S o e

that o & liligthgre pgsﬂlablnrtotaqo&gr Igo%}t{o% yta%tu%lci];l; ﬁlreeg% sll)r?r?ga.'t hoengsa's spring 54 may be

11



The height of the chair 51 may be adjusted froma | ower position to a
hi gher position or froma higher position to a | ower position by actuating
t he gas swoi2og/15dt%@ gas spring 54 may be WO 2011/ 156153PUTNSUB2038B4D38342
attached to the seat frame 54 so that the seat franme 54 and back frame 53
are rotatable relative to the gas spring. For instance, a sw vel post
wel dnment 57 nmay be attached to the top portion of the gas spring to permt

the seat frane 54 d back frame 53 _to rqtated. T as spring rmay al so
bo- at aaisst 16 Brecrn Toga o rora s S0 G e n RS LA e AR O B THRELO f r arre
53 can be tilted or rocked. For example, the swi vel post weldnment 57 may

i ncl udkee gasfspErg biFer jnstanee, aisatveh @psiwddipenty 7rmaayald Erchasdtotthe topigrtion of A
present preferred back frame 61 is shown in Figures 20 and 21. The back

f r ame tiDgavmypribe td prehitdbe sdanfremb 6diang back fpdme H# tacbarotatedl HEhdhgus lspfin@amay

i ncl udes an upper portion 61 that is conprised of nmultiple back frane

SUPPOTalsd Hedttaéhdd t6¢he B fadite $HsuchhiBathiRCieaf frai® 58 UpPBIdkSrfide 5H2an Beiltdd and
65 are interconnected by a first set of elastomeric nenbers 71, 72, 73, and

76 al : f I . . J
Leppoft e LR 0 e Sarln (30T, upRer e L EARl RS,
the b cﬁ}fnﬁne béfﬁ.second set of elastoneric nenbers 74, 75 and 77 al ong
the fromt s PPARRUSH S he back frame supports. The back frame al so has

a lower portion 67 that is conprised of back frane squorts 67, 68 and 69.
The back frafsseyppdered keek fpgiefids goovar b Figriss ¢Baneet-edhe brek famegll e, the

back frame supports 67, 68 and 69 nmay be fastened together or integrally
nol dednayozpeindleded Miventivdigkertty afinthe shggpoFhe Biekifrmetinelodescntuppbiapdktipr Ghthat
support 64 via an el astoneric nenber 77 along the front surface of the
supporig somprived baataltiplabEcksupposdppols 63 B3t baaitendtcs. dhbdadk frameBuopponf 62
along the front surface of the supports. The back franme support 65 is

at t achedel GahaglosfaraRrsiRBAEd b Y seibrl ARIURIh&mP&BIPEr72743 alnang t he
front surface of the back franme supports. The back frame supports are

o . BhgLRCRORC B W syhely ) B ueleg i, 825, 2
B O B NRLe S Lk b 1500 R TRk AT SHBRRGRE 1o Pk
members 74, 75 and 77 along the front surface of the back frame supports.
The back frame also has a lower portion 67 that is comprised of back frame supports 67,
68 and 69. The back frame supports 67, 68 and 69 are interconnected. For example, the back
frame supports 67, 68 and 69 may be fastened together or integrally molded together. The back
frame support 67 is attached to back frame support 64 via an elastomeric member 77 along the
front surface of the supports. The back frame support 68 is attached to a back frame support 62
along the front surface of the supports. The back frame support 65 is attached to back frame
support 69 by an elastomeric member 74 along the front surface of the back frame supports.
The back frame supports are also interconnected by a third set of elastomeric members

81, 82, 83, 84, 85, and 86 positioned along the rear surface of the back frame supports.

Elastomeric member 81 is positioned to attach back frame support 61 to back frame support 64.

12



El astomeric nenber 82 is positioned to attach back frame support 64 to back
frame support 67. Elastoneric nenbers 83 and 84 are positioned to attach
back frameo0ppiaets362 to back frame support 68. El ast ompCTasSp®Eioas3485 i s
positioned to attach back frane support 65 to back franme support 69.

El astomeric nenber 86 is positioned to attach back frame support 65 to back
frame support 63. It should be appreciated that the el astoneric
menbers 81-86 may, be positioned to prevent or limt forward novenent _of the
back. FESIBONPS SHopouligh '8 atidlebeR Aorbruppat HbIEREL FTeBPRal) O hr event
t he back support elenents of the upper portion of the back frame from

movi ndlasgegiromedberh 88 pnd §h araisitioneg to attach bagk fryne suPPeEO2dp batlkaiamserer i c
menbers, which only includes elastoneric nmenber 87, is positioned between
el ast enprarcOtSrelftbepme8d nenbeB88S anpbsit®ned toattacld badk frdmee supaprt$Hand hadk fodmback
supports 61, 62 and 63 and is also adjacent to the rear surface of back
SUpporshspRAcRNEa&bmerdd meﬁibesg@mgfdsﬁiomwua% baERYfrahS Quppbrt#bttaehadrife t he
front surface of back support 68 or, alternatively, be positioned to engage
a poréhg&npgithe front surface of back support 68. The first and
secon ets of elastoneric nenbers are preferably el ongated nenbers that

are positi d ch that t | ongest si.des qf the nbers extend between
the back. sapsiorRcarR2larc Fai B8 ShmBHe FrBiect R Rl FEV S SarfbEile "r o ae
may be appreciated fromFigure 20. The third set of el ongated nenbers is
pr ef ePEDIE)t YIEPK fUWat! @gvensht of Hie haghfaare suprss- Sor erenRiertbeslasta@riifie t he
hei ght of the nenbers as may be appreciated fromFigure 21 and are

posi t ineekbrs ol -Bhataytphievenpihe backnshpporttetemantsy afitbmspref pedioh ofrtreduick drame
attached to adj acent back supports. For instance, elastoneric nenber 81

i ncl udesn anving@erwpotd aoaprht pbdiaehed to back support 61 and a bottom
portion 92 attached to back support 64. As another exanple, elastoneric

merber 82 iAfdupast @ntlasWhaR1héhb& SANET 6MS2RALIIQIBI M HRABEMBG R RN 93

attached to back support 64 and a bottom portion 94 attached to back
support. . T 4 f | i

ol uesbned beswecn B AC BBl 81 1B 33 SOTR A B IR HSreat AR Pk,
present preferred k frape, preferably is positioned so that e. ] onger
Dl Gos SupRd Trbniud CEdiiaPRenBEs 5 et Bt b stk 25 The

el astoneric nenber 87 is attached to. For exagple, el astoneri c nenber 87
has of&smaricgngrpbrySd imasi Hesbgytachediedhe Haptauease efdaskswrrotifPodt s 61, 62,
and 63 and the other of its |ongest sides positioned adjacent to back

s uppornite®8tiveheegloaisivoedktol ean gagndporti8iy of tefoai surtave df bankisuppat 68t i s
transverse to el astoneric nenbers 84 and 83. The el astoneric nmenbers

81-87 and Tihefifsthy s&@nd stk io@Ula&dmiefic BRhiBets 4r8 prediérhblgeRitioated GhenShepPOAL
elenents 61, 62, 63, 64 and 65 to be flexed relative to the other el enents

such FaPe;‘]%o sﬁﬁﬁllgd Qﬁcqlkthwﬂé) R{n%esq lsﬁi@? Bt this %én{%?soéﬂgﬁﬂgelt%eénl th& bg’dkesu m_%j éat:fr' rent

positions and al so maintains the position to which the upper portion of the
back frame i.s pl.aced without the.aid of any |ocki.n chani s rl ocking
dovi o6 GgieH e PO PESHon iRt % Vs pEF SRR To B S sB v
to provide nunerous different flexed back or reclined positions that_can be
def i nél Wloo{lga@é@emwr%ﬁwa%f%mownﬁfﬁ £ et e IRNSSH 5P AT NGrEETEbREY sl
configured to permt the elastonmeric nenbers to maintain the flexed back or
recl i nechgigyiof ihermembers as marpe apprasintet Heong Biguiqgk aitd ae pofitienvd sodlkd the ane to
meet his or her seating needs or to provide an aesthetically pleasing
appearuppaeand bottom portions of each member are attached to adjacent back supports. For instance,

elastomeric member 81 includes an upper portion 91 attached to back support 61 and a bottom

portion 92 attached to back support 64. As another example, elastomeric member 82 includes an

13



Testing was conducted of different possible upper and | ower back frane
constructions for interconnecting upper and | ower back frane portions to
permt arwopparisbesk frame portion to nove relative to trhe/usewensssack frane
portion and also maintain a particular reclined or flexed position after a
user had noved the upper back frame portion to such a position until the
user again applied force to the upper back frane portion to readjust t he
position of the k WO 201 3PCT/U820 /03 342 fr ortion
Rost i HEPYGHE FhE e BriCh RIE SR GOUALD PR CoAMERES M haTBBGr  and

| ower back portions was not a very effective or de5|rable alternative

desi g®7- Such a hinge arrangenent was found to put too much stress on

uphol stery that nmay cover the back frane. For exanple, a |eather uphol stery
was found tlhegourét s of elostometic asmiverseshich coly smublkden@nitpubiad membangl’ inoul d
result in a | eather upholstery that had an undesirabl e aesthetic effect or

woul d tReaidaeagesssad embo@ AP A reseh O pRfGRADABR FramEUstfeedbly ishRsitiohé®so
required to recline the upper portion of the back franme was found to be

d I

o e e v N
t t 101.

back Pt 305" hsb diPe FohF PR ARt e REmBEE P 3REbn 65 PMEet s a Ty

nol ded with a | ower ortlon of the back frame 102. The upper, portion of the

back fppaﬁenq%%%f&%tsw&aﬂf spReTtE § L3R anched anshibg otigpBbitt IOQE%SﬁaHF%qun@ﬂat are

general ly polygonal in shape and a plurality of internedi ate back support
el ementipcdyéo birktsugpet 68 s hgensipmetiy meoibgy8n ksl positiogedpesh tRitéfie frabdvgrset he
upper back support elenments 105 are square or rectangular in shape and the
i nt er nediastbmeliagdentiepp®r dndef3enent s 106 are triangul ar in shape. At
| east one el astoneric nenber may extend froma left side of the back frane

to a right 19edesRindRendAks RI-8MRnd FOr77eXANR @nfidhre8hOpaatiede Aipgtaneri c
menber simlar to elastoneric nmenber 87 di'scussed above may be positioned

to extands @%r%rﬁ’%nge%eﬂﬁ% 1p%% 43, B4 %F&% dﬁ‘e% 18 qeatild iad b@m{ HOMER S %&h ti?&ther

el ast oner i pOS I nterconnec

i nterme back u ort eI t her as wel I. .such t hat each
supportclephaebareg SRR ieppyE hengiFisds et 898%3%&&%&%?@%%@% .
The back franme 103 is 5|zed and configured such that the upper portion of
t he b&eKtpR fwhighyhe erpier partign of rhetbaﬁlé?ame\;@pha@edt \Wéhq%meral%ef UolAClHNgt he
back frame. WD 2011/156153PCT/ US2011/ 038342

mechanism or locking device. Such functionality can permit the upper portion of the back frame

to provide numerous different flexed back or reclined positions that can be defined by a user. In
embodiments of the article of furniture that are configured to permit the elastomeric members to
maintain the flexed back or reclined position, a user may adjust the configuration of the back
frame to meet his or her seating needs or to provide an aesthetically pleasing appearance.

Testing was conducted of different possible upper and lower back frame constructions for
interconnecting upper and lower back frame portions to permit an upper back frame portion to
move relative to the lower back frame portion and also maintain a particular reclined or flexed
position after a user had moved the upper back frame portion to such a position until the user

again applied force to the upper back frame portion to readjust the position of the upper back
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The el ongated el astoneric nenber (not shown) may define a first recline
axi s about which the upper portion of the back frane may rotate or the
upper backooppastsiel enments 105 may nove about that axi #CTHIseo1appssa2 back
support elenments 105 are interconnected such that the outer edges
identified at points A and Din Figure 22 drop as the upper portion of the
back frame reclines. For instance, points A and Didentified in the back

frame may be.closer. tg the ground when the upper portion of the back frame
G et bk fo Tl Ty HES S REReR B ORGP S RIS he. upper
portion of the back frame is in an upright position. In contrast, points B
and Clemwss bagk pestioas anoet aayfyy giegivepr Hesikhie alisentivedesheic kSuch arheeds ned or
may experience a drop in height that is less than the drop in height at

poi nt surAngemtenDwak suntihe phigiok nfuch veredsoni uphalsteey thanedy powirttheolmck frame. Hotr
shoul d be understood that variations of the present preferred enbodi nents

of ar tekghpe, Hfeafhef MpHolt &y S FUGHEM sBBRH CodYicPEs AREE of Qich @il Rionaind
di fferent nunber or arrangenent of elastoneric nenbers may be used for

di ffer : i ' : STateloh] f the
back ﬁfﬁ%%§§§¢gﬂ%@gﬁﬁpﬁﬁﬁ%%aﬁg%h@Eég?§§§§§%%Q§%ﬁ5?8592§”¥0r d§2€?%£§% as or
other furniture such as | ove_seats Wi certain present preferred
erbodi TERPACeR Eul? 1 2 e B ERTRY e Forrere bbb i TR R BRI R e
have been shown and descri bed above, it . is to be distinct|ly understood that
the i meehtPan Was forpd tp briupegsiablyhaghhreitive fagthpebask hmmg desizhs spchrs) fpr
enbodi ed and practiced as nay be appreciated by those skilled in the art.
WO 20rx#mple168bal wsne deyigsdazsetoves cl ai med i s: 1. An article of
furniture conprising: a base; a seat frame supported by the base; and
Referring to Figure 22, a present preferred frame arrangement 101 includes a seat frame

102 and a back frame 103 that are interconnected. The seat frame 102 is integrally molded with
a lower portion of the back frame 102. The upper portion of the back frame includes a plurality
of upper back support elements 105 that are generally polygonal in shape and a plurality of
intermediate back support elements 106 that are also generally polygonal in shape. Preferably,
the upper back support elements 105 are square or rectangular in shape and the intermediate back
support elements 106 are triangular in shape.

At least one elastomeric member may extend from a left side of the back frame to a right
side of the back frame. For example, an elongated elastomeric member similar to elastomeric
member §7 discussed above may be positioned to extend between the point A and point D
identified in Figure 22. Other elastomeric members may be positioned to interconnect different
upper or intermediate back support elements together as well such that each back support
element may flex or move relative to other back support elements. The back frame 103 is sized
and configured such that the upper portion of the back frame may recline or tilt relative to the

lower portion of the back frame.
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a back frane attached to the seat franme, the back frame conprising an upper
portion and a | ower portion, the upper portion connected to the | ower
portion byoabilwess one first el astoneric nenber such tirat/ushe 10pg3ez
portion is noveable relative to the | ower portion, the upper portion being
noveabl e from an upright position to a reclined position. 2. The
article of furniture of claiml1 wherein the at |east one first elastoneric
menber is nfi gure uch that the upper portion.of the back frane is
Toveabl o f ISR EREebaren (4 Fveh ey Tl 8t er B UoRR £ ¢ r st
force acting on the upper Eortion to nove the upper Eortion and is also
conf i gureuthe gppeiinertiemofithapagkdsdns Bay aftateor theeuppes Backisuprast ¢lemepdlad unti |
a second force is applied to the upper portion of the back frame to nove

t he uppermpar dhoonthhoaxtiheThguppghbagieepperoelements 105 3re ifiteecomntdted gicbfthat the
furniture of claim2 wherein the at |east one first elastoneric nenber is
confi guteeddie iddntifi@xesbihRtPad Dlig Fatrdo3 diopos tv&pet PatiBRREhePALE frofel S
noved to the reclined position and stay in the flexed position to maintain

the u I; r ol 5 bkl
>o11/ TBLTESPCY BB s DAl IR bbb Bt s e Lo o m o

wherein t upper porti.gn.of the back fr i S..conprise f aplurality of
back Sthspafi MERERBE oF B ok e it PRt R R SRS e Bali b st ' eas
one ot her back support elenent by at |east one second el astoneric menber.
5. The&Hndiveled tBe UiRsy RPitipne! dre Rackitime it e RIghROBARK InCaREashapOIRYs Pr ont
surface and a rear surface and the at | east one second el astoneric nenber

i s conpd Comady nét expgriiancakiy ¢ropfin Seighnahen ths berkeisireclimedroemgy gopdrichehedropn t he
front surface of the upper portion and a plurality of second el astoneric
menberis hgight thatdn&ds dnan ttedop & ha phitfaapeinef A thhé Dowldn the aek frame is in@. The
article of furniture of claim1 also conprising upholstery attached to the
seat frafed apdisphol stery attached to the back frane. 7. The article
of furniture of claim1 wherein the back frame is conprised of back support

el enents t Iiﬁghoﬁfdeoeclﬂﬁgﬁ%%q tRzIt Vgrigt%@é%?Eﬂecpr%ﬁl?ﬁlief’érred embodiments of articles of

furniture discussed above may be made. For example, a different number or arrangement of
elastomeric members may be used for different back frame configurations. As another example,
embodiments of the back frames discussed above may be sized and configured for use in sofas or
other furniture such as love seats.

While certain present preferred embodiments of articles of furniture and methods of
making such furniture have been shown and described above, it is to be distinctly understood that
the invention is not limited thereto but may be otherwise variously embodied and practiced as

may be appreciated by those skilled in the art.
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8. The article of furniture of claim1l wherein the at |east one first

el astoneric elenent is conposed of a thernoplastic pol yester el astoner.

9. The arwoaba/wBb15Burniture of claim 1l wherein the basePrc3/usenpnssezrl of a
plurality of legs attached to the seat franme or pedestal attached to a gas
spring, the gas spring attached to the seat frane. WO

2011/ 156153PCT/ US2011/ 038342 10. The article of furniture of claim1l
wherein the article of. furniture is a chair or a |lounge chair. 11. An
article of Wtﬁ?flﬁﬁl%edcl&rrpri sing: a base; a seat frane attached to the base;
and a back frame, the back frame conprising an upper portion noveably
attached td-a | ave#tiplsof figniteg campris@st one first el ongated el astoneric
menber, the |lower portion of the back frame being attached to the seat
frame; a base;

a seat frame supported by the base; and

a back frame attached to the seat frame, the back frame comprising an upper portion and
a lower portion, the upper portion connected to the lower portion by at least one first elastomeric
member such that the upper portion is moveable relative to the lower portion, the upper portion

being moveable from an upright position to a reclined position.

2. The article of furniture of claim 1 wherein the at least one first elastomeric
member is configured such that the upper portion of the back frame is moveable from the upright
position to the reclined position upon a first force acting on the upper portion to move the upper
portion and is also configured to maintain that position after the first force is removed until a
second force is applied to the upper portion of the back frame to move the upper portion to the

upright position.

3. The article of furniture of claim 2 wherein the at least one first elastomeric
member is configured to be flexed into a flexed position when the upper portion is moved to the
reclined position and stay in the flexed position to maintain the upper portion of the back frame

in that position.
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t he upper portion of the back frame conprising a plurality of back support
el enents, each back support el enent connected to at | east one other back
support ewvermntisbisdat | east one second el ongated el ast oremius2omobssn2 and
wherein the upper portion of the back frame is configured to nove from an
upright position to a reclined position and wherein the at |east one first
el ongated el astoneric nenber is configured to flex when the upper portion

is noved to the reclined.positio back frane 0 ttached to
Lhe Tover  Hack freEigont RERNL R AT WRETh i shgcane biibebidh Bidfod

el astoneri c nenber does not bias the upper portion of the back frame to the
upr i glsempesed ofrplafalisr oftiaek sPOFt ohRInerits Fagf back supppstelementanigiconpreéd thoved
to the reclined position. 12. The article of furniture of claim1l
wher eianleb$teonbadier bacgnmppert elenienghy &destote fchaid ¢lheomppemepibet.i on of the
back frame is maintained in the at |east one reclined position wthout the
use of a lock nmechanismconfigured to |lock a position of the upper portion
of the back frame. WD 2011/ 156153PCT/ US2011/ 038342 13. The article
of furniturse of ﬁla,%@%afqerﬂﬁ{u%efaﬁammlr P o0 e 1€ HARKHBIE S
noveabl e relatlve to t ower portlon 0 e bac rame an | ower
portion of t 0 the.se S he | ower
Por t| arte e Bk HhEREohSShhT STRms e hEB R el Thrd as@ﬁatﬁfyr .

14. The artlcle of furniture of clajm 11 wherein the at | east one fjrst

el ongatedet atonsmisrmenbsrBetitionsd ogihg frepiFugfpoeofithe uppespoeiosfipPweliyp and
wherein the upper portion of the back frame is conprised of a plurality of
back sfipgrond ekstoment snembers positimmed on she whagrioaeef e daekajsathavi ng a first
side and a second side opposite the first side, the first and second sides
bei ng the | ongest sides of the first elastoneric strap, the first side of
the first elastoneric strap being positioned to abut a portion of a rear

surface of ¢ he baglkRUPPOftniR&FEALS PhishbREMPARAE upmlgtk%t@a%dhsltmseat
positioned to abut a portion of a front surface of the l'ower portion of the

back f ?&E %)Pols &%%%E?‘} f:brthé TT%C% f?imé urniture of claim 14 wherein the at

| east one I's ‘al so conprised of a plurality of
addi ti onal flrst el astoneric straps, each additional first el astoneric
strap extending froma respective back support elenent of the upper portion

of the back frame to a portion of the |ower Portlon of the back frane.
The article of furniture of claim 1 wherein the back frame is comprised of back

support elements that are composed of a polymeric material.

8. The article of furniture of claim 1 wherein the at least one first elastomeric

element is composed of a thermoplastic polyester elastomer.
9. The article of furniture of claim 1 wherein the base is comprised of a plurality of

legs attached to the seat frame or pedestal attached to a gas spring, the gas spring attached to the

seat frame.
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16. The article of furniture of claim15 wherein the back frame has a front
surface and a rear surface and the at | east one second el astoneric nenber

i s conpriweadonfiseispl ural ity of second el astoneric strap®CrhmRoianss342
positioned on the rear surface of the back frame. WO

2011/ 156153PCT/ US2011/ 038342 17. The article of furniture of claim16
wherein the first elastoneric strap has a length and is aligned such that

the length of t first astoneri.c. str i.s . transverse to a length of at
oest Cooe af! | hdteanisdtoCh BB aNEr dfind) biReid we WAy §f A g S e

furniture of claim21l wherein the base is conprised of a plurality of |egs
att acheungeshtihe seat frame or the base is conprised of a pedestal attached

to the seat frane. 19. The article of furniture of claim 18 wherein
the pedestal is conprised of a gas spring that is attached to the seat
frane. 20. The article of furniture of claim 11l wherein the seat

frame i s atijachegh irficlkehe rhagercsdahrikinat t he seat frane is at | east one of
rotatable relative to the base and tiltable relative to the base.

a base;

a seat frame attached to the base; and

a back frame, the back frame comprising an upper portion moveably attached to a lower
portion by at least one first elongated elastomeric member, the lower portion of the back frame
being attached to the seat frame;

the upper portion of the back frame comprising a plurality of back support elements, each
back support element connected to at least one other back support element by at least one second
elongated elastomeric member; and

wherein the upper portion of the back frame is configured to move from an upright
position to a reclined position and wherein the at least one first elongated elastomeric member is
configured to flex when the upper portion is moved to the reclined position, the upper back
frame portion attached to the lower back frame portion such that the at least one first elongated
elastomeric member does not bias the upper portion of the back frame to the upright position

after the upper portion of the back frame has been moved to the reclined position.

12. The article of furniture of claim 11 wherein the back frame is configured such that

the upper portion of the back frame is maintained in the at least one reclined position without the

use of a lock mechanism configured to lock a position of the upper portion of the back frame.
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13. The article of furniture of claim 11 wherein the upper portion of the back frame is
moveable relative to the lower portion of the back frame and the lower portion of the back frame
is attached to the seat frame such that the lower portion of the back frame is not moveable

relative to the seat frame.

14. The article of furniture of claim 11 wherein the at least one first elongated
elastomeric member is comprised of a first elastomeric strap and wherein the upper portion of
the back frame is comprised of a plurality of back support elements;

the first elastomeric strap having a first side and a second side opposite the first side, the
first and second sides being the longest sides of the first elastomeric strap, the first side of the
first elastomeric strap being positioned to abut a portion of a rear surface of the back support
elements of the upper portion and being positioned to abut a portion of a front surface of the

lower portion of the back frame.

15. The article of furniture of claim 14 wherein the at least one first elastomeric
member is also comprised of a plurality of additional first elastomeric straps, each additional first
elastomeric strap extending from a respective back support element of the upper portion of the

back frame to a portion of the lower portion of the back frame.

16. The article of furniture of claim 15 wherein the back frame has a front surface and

a rear surface and the at least one second elastomeric member is comprised of a plurality of

second elastomeric straps that are positioned on the rear surface of the back frame.
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17. The article of furniture of claim 16 wherein the first elastomeric strap has a length
and is aligned such that the length of the first elastomeric strap is transverse to a length of at least

one of the second elastomeric straps.

18. The article of furniture of claim 11 wherein the base is comprised of a plurality of

legs attached to the seat frame or the base is comprised of a pedestal attached to the seat frame.

19. The article of furniture of claim 18 wherein the pedestal is comprised of a gas

spring that is attached to the seat frame.

20. The article of furniture of claim 11 wherein the seat frame is attached to the base

such that the seat frame is at least one of rotatable relative to the base and tiltable relative to the

base.
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