WO 2010/099089PCT/US2010/025009 FURNITURE AND METHOD OF FURNITURE COMPONENT
ATTACHMENT CROSS REFERENCE TO RELATED APPLICATION The present application
claims priority to U.S. Provisional Patent Application Serial No, 61/155,298, filed on February 25, 2009
and U.S. Pa¥RAPIRA%bNn Serial No. 12/708,876, filed on February 19, 3610°S#H& ¥ty of U.S.
Provisional Patent Application Serial No. 61/155,298 is incorporated herein by reference. FIELD OF
THE INVENTION The invention relates to articles of furniture, such as chairs and methods of

attaching furniture components. BACKGROUND OF THE INVENT] i nents are often
attached togetﬁ%ﬁ%ﬁﬁ%%@? §&¥ﬁ§%§%¥éﬁ.ﬁ& hﬁgéﬁ%ﬁl}cﬁﬁ%}gﬁéws or bolts,
often include portio t%gi { i gg a eld]% I igl customer. For example, the head
of a screw or bé&%’#f?& ﬁ)ﬁ‘m fgn%%g‘zj‘ou ﬁ%g?’tﬁtﬁ?rﬁ(‘%&g@gme member of a chair that can be
seen by a user otential custamer.,Such visible e S.m ract from t hetic effect
provided by a cﬁgﬁpé?sgﬁﬁ:al}g%?%%lﬁfﬁ%ms P r@%%%%ﬁﬁ ﬁ?ér\# B&?ﬁ%ﬂ%@n@é %&%ﬁ"éﬁﬁ‘?ﬁé&her by

overmolding aeRoRIBPHS kAR AReTheYLAIMRASSAK.RUABIRAIAIRGNIAY QECYS HBInE KIERKON

molding mechanisms and require 'separate shots, or molding steps for molding the first component and
then molging. {hg.5e¢9nsheampanant-onterthesfisst crmnamantAissnalivels A atstsre mappe
purchased from a Supplier and a component may subsequently be overmolded onto that structure. The
use of sqg@nggg{&pggaimgrgﬁ% refuires significant expense in the purchasing of one or more molds.
Further, overmolding may only be utilized for certain components that meet particular structural
requirements oIt RO PTHBISESERE 6N select few steps in a chair manufacturing process,

The invention relates to articles of furniture, such as chairs and methods of attaching
furniture components,

BACKGROUND OF THE INVENTION

Chair components are often attached together by fastening mechanisms. Somé fastening
mechanisms, such as screws or bolts, often include portions that are visible to a seated user or a
potential customer. For example, the head of a serew or bolt may be positioned along an outer
portion of a frame member of a chair that can be seen by a user or potential customer, Such
visible elements may detract from the aesthetic effect provided by a chair or article of furniture

Some chair components may be attached together by overmolding one component onto
another component. Such molding may occur using injection molding mechanisms and require
separate shots, or molding steps for moidiﬁg the first component and then molding the second
component onto the first component, Alternatively, a structure may be purchased from a
supplier and a component may subsequently be overmolded onto that structure. The use of such
overmolding often requires significant expense in the purchasing of one or more molds. Further,
overmolding may only be utilized for certain components that meet particular structural

requirements or that are only accessible at a select few steps in a chair manufacturing process,



WO 2010/099089PCT/US2010/025009 which may limit assembly options and increase the costs of
manufacturing an article of furniture, such as a chair. A new method of attaching furniture

components@dlﬁﬁg@guggreferably, the new method provides design flexibyityp@sssmaliprocessing
design flexibility, and permits components to be attached without the attachment negatively impacting

the aesthetic effect provided by the furniture assembled in accordance with that method. SUMMARY
OF THE INVENTION A method of attaching furniture components, such as chair components is

provided Qe mefhadiadudes BsiiaNRg Abak siaaacankiaRbARK lipig kifiaie portions

of the back skin over the back frame, positioning a cross member between the folded over side
portions @f,the bagk.gkin, positioning stakes formed in the cross member or projecting from the cross
member through holes formed in the folded over side portions of the back skin, and heating the stakes

to bond portionsafdhie:-£iRss dNembian iorpariessehibediadk skited NerdranioBkinansharessdember
are preferably comprised of polymeric material. Embodiments of the method may also include

positioningqraigciiens dsaigdtn dhemabsspreestbar idésigpBatitghfo rmeédemttechagofeame for
attaching portions of the cross member to the back frame, The projections may then be heated to
attach thetcrdss! miehobethtoathethack framévely ipre trapiegotittie pitjectioredatdyy Besprovided by
infrared light energy or infrared radiation. The heating of the stakes may also be provided by infrared
light eneryyriiiefraredbiad iatisnordance with that method.
SUMMARY OF THE INVENTION
A method of attaching furniture components, such.as chair components 1s provided. One
method includes positioning a back skin adjacent to a back frame, folding side portions of the
back skin over the back frame, positioning a cross member between the folded over side portions
of the back skin, positioning stakes formed in the cross member or projecting from the cross
memmber ﬁu‘ough hoies formed in the foldéd over side portions of the back skin, and heating the
stakes to bond portions of the cross member to portions of the back skin, The back skin and
cross member are preferably comprised of polymeric material.
Embodiments of the method may also include positioning projections formeﬁ in the cross
member into openings formed in the back frame for attaching portions of the cross member to
the back frame. The projections may then be heated to attach the cross member to the back
frame.
The heating of the p;ojections may be provided by infrared light energy or infrared
radiation. The heating of the stakes may also be provided by infrared light energy or infrared
radiation.

The back skin may define apertures that are longitudinally elongated. Of course, the back

skin may also not inciude holes or apertures, may be have a mesh structure, or may inchude holes



The back skin may define apertures that are longitudinally elongated. Of course, the back skin may
also not include holes or apertures, may be have a mesh structure, or may include holes WO

2010/099089R £ 1 AU=200,0/025009 or apertures of other shapes or configugtigns:dnkd@stance, the
back skin may afternatively have uniform holes or have holes of different configurations, such as

square holes and elliptical holes. As another example, the holes in the back skin may be elongated
laterally. Another method for attaching furniture components includes providing a first furniture

component compisec) o1 paIErie akelak BASIHPIRAASESATELUIAR Someana diaeent o he

first furni?ﬂraé)%omponen , posfttioning stakes attached to the second furniture component through holes

formed in the firs{ fur WJ%P%HST&QB‘%{H{M heainesthe Stakes.iaherdrarions of aesseeprd furniture

component to portions of the first furniture component. The second furniture component may also

be comprised ffRUyIMENc maiRiialiTihe pRlymerinmaesrhekirlaerand fumiture component may be

the same material as the material of the first furniture component or may be a material that is different

than the material;pfthefirsi-furpitsecapmpenet: Iheisthyiniludcoropidiren firayfoeitomprised of
material that is harder than the material of the second furniture component. The material of the first

furniture gaempRABRNANL: b INpityiakol thatabtondifimitgrescoonp dnestusrepretarab hdirdrials such
as plastics or elastomeric materials. The first furniture component may be a unitary structure or
may be fesmedify fattdanhingamioealityoitsmingutdés totethed. t He seconblevniyssempangytalso be a
unitary structure or may be formed by attaching a plurality of structures together. It should be
understodddhgit botesifstsherhinuie SoshponiweeryisacsrandiBesiae hpsigksair imadensdiaidhave a
durometer measurement of not greater than 40 and the second furniture component may also be
comprisediofeaqul etz nsarepRaienide Ravens R bt THEEYs KIRERPBI ot greater than 40 The first
furniture component may be a back frame component, a seat frame ci)mpqnent‘E an atm pad
component, an EWSWQME;W%SWH@gy also be comprised of polymeric material, The

polymeric material of the second furniture component may be the same material as the material
of the first furniture component or may be a material that is different than the material of the first
furniture component. The first furniture componen% may be comprised of material that is harder
than the material of the second furniture component, The material of the first furniture
component and the material of the second furnitufe component are preferably materials such as
plastics or elastomeric materials.

The first furniture component may be a unitary structure or may be formed by attaching a
plurality of structures together. The second component may also be a unitary structure or may be
formed by attaching a plurality of structures ft‘og&:tl“le:r.

It shouid be understood that the first furniture component may be comprised of a
polymeric material and have a durometer measurement of not greater than 40 and the second
furniture component may also be comprised of a polymeric material that have a durometer
measurement of not greater than 40. The first furniture component may be a back frame

component, a seat frame component, an arm pad component, an arm pad support component, a



back skin component, a seat skin component, an arm pad covering component, or other structural
components used in chairs or other furniture. The second furniture component may be a back frame
component, a seat frame component, an arm pad component, an armed pad support component, a

back skinzempeRerndGeal SKifeEORPOBERAbARIA! MNPAthCEME HRE:HA PONGDh«ak, athersiructural

components useiin chairs or other. furpiture. hA hair is alfgeprovidg'1 Th%a chair ma mtclude a
base; a S e r?gg%gar"t%ﬁﬁémggsl&c %ﬁnogéitagén O the frame?® st nem eeﬁofﬁgq%es member
comprisir@ea/fbstgséa@i @mja:pommmﬁmﬁjrstm&rﬁp&ma@mupmm,am@mmpaﬁ terfpamathyrinsertion of
the first sgL.of. pr r%%tg@%w@l?}ﬂp%ﬂgﬁlj 'eedareed B drame Andhen heatingnthe stegt of

projections via infr energy to bond the first member to the frame; and wherein the first member is
~ comprisedask ¢EEBE GEBPUIHoEBASSHNG IR SRINRS AT HEH i) fheTRy S BSTUEFVIASN application

of infrared energy tife serensdsatied prejcchiansio/naoridbe skikia hendisdomemiberno theThe first
member may be positioned adjacent to a rear of the, frame and whergin the frame is a back frame.

1t Should BE6iobrURitF L tha B AL Srey Hal & RURTBroR EiHLRSR S5 HUUPHIBHES FBt itance, the
base mayihetudetsedahsdppartedisn atpedestalaopartayninfibddratitt byeokamismopdsitirised between
a seat an : inents. f projecti inserted
through h%ﬁis dg%i%i?ﬁl %hdéqgi%lna rﬁa{ﬁ%gﬂgggtﬁ%gt%?\ o t%%r?%r%@d%%@%%%tg%t e second

set of projueiisiiore bindecdkinerihte fhepdiwnbast membestia by frarachasd whesgipribed of a seat

attached @@ H%Qx%é@'i@@@rﬁ?ﬁﬁé@fﬂ? d:8cBRgkfan@rojectratil RigfaiaklMntie hackdiamenis comprised
e

of a materjal selected from t roup consisting of polymeric materjal, elastomeric material and plastic.
fjll‘St member via an appgcatlgn 01‘.“ % energy to the seconcf ? projections to % cli P

mirare set o on
the skin to the first member.

The first member may be positioned adjacent to a rear of the frame and wherein
the frame is a back frame.

It should be appreciated that the base may have numerous different
configurations. For instance, the base may include a seat supported on a pedestal or may
include a tilt mechanism positioned between a seat and a pedestal.

In some embodiments, the second set of projections may be inserted through
holes defined in the skin prior to the application of the infrared energy applied to the
second set of projections to bond the skin to the first member.

Preferably, the base is comprised of a seat attached to a pedestal and the frame is
a back frame.

Still preferably, the back frame is comprised of a material selected from the group
consisting of polymeric material, elastomeric material and plastic. |

Preferably, the skin is comprised of a polymeric material and the frame is
comprised of a material that is not harder than the skin and wherein the skin is not
comprised of woven materials or fabric.

Preferably, the skin defines a plurality of apertures that are longitudinally
elongated.

Preferably, the skin has a durometer measurement not greater than 40 and the first
member has a durometer measurement not greater than 40.
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Preferably, the skin is comprised of a polymeric material and the frame is comprised of a material that
is not harder than the skin and wherein the skin is not comprised of woven materials or fabric.
Preferably, the skin defines a plurality of apertures that are longitudinally elongated. Preferably,

the skin has a dbFHERIY ntbadinvmint betlyrasiebehandta EtHe HrERS AP & SPthsfometer
MeasureHEsH;ANBORAMEELN 4Qcd side Brefigsrahivk thadrame is sonaskynesmberand thesirst member

is a cross member positioned adjacent to a rear side of the back frame. It is contemplated that the first
member &Y AfeHAidERIBE vRfureRtiarsdSab RrTiise e bRt sraAdammeEsPsRE #4idn element

for connegting:thadre e iemest iabe-skio Slemants the RiBaNEsEAlS, objects, and advantages of the
invention will become apparent as the following des;gption_ of ceitain present preferred embodiments
[

thereof and certAfBrés&Htsp kTS HeRSHIBEE Rt tHensism & HIResems Bpprzent as
DESCRIRI4ANIRR i EedclipdRESE certain present preferred emquiments thereof and certain

present preferred methods of practicing the same proceeds.

BRIEF DESCRIPTION OF THE FIGURES

Present preferred embodiments of furniture, such as chairs and present preferred
methods of furniture component attachment are shown in the accompanying drawings.

Figure 1 is a front perspéctive view of a first present preferred embodiment of a
chair. _

Figure 2 is a rear perspective view of the first present preferred embodiment of
the chair.

Figure 3 is a rear perspective view of a second present preferred embodiment of a
chair.

Figure 4 is a fragmentary view of the top portion of a present preferred chair back
component.

Figure 5 1s an enlarged fragmentary view of a side portion of the present preferred
chair back component shown in Figure 4.

Figure 6 is a fragmentary view of a second present preferred chair back
component.

Figure 7 is a fragmentary view of a portion of the first present preferred chair
back component and a portion of the second present preferred chair back component
being positioned for attachment to each other.

Figure 8 is a fragmentary view of a portion of the first present preferred chair
back component and a portion of the second present preferred chair back component

attached o each other.



Present preferred embodiments of furniture, such as chairs and present preferred methods of furniture
component attachment are shown in the accompanying drawings. Figure 1 is a front perspective view
of a first presentﬁreferred embodiment of a chair. Figure 2 is a rear perspective view of the first

present pref&% WiB88ment of the chair. Figure 3 is a rear perspectivelil(fe\//\[/T SR 8&BRd present

preferred embodiment of a chair Figure 4 is a fragmentary view of the top portion of a present
preferred chair back component. Figure 5 is an enlarged fragmentary view of a side portion of the

resent preferred chair back component shown in Figure 4. .
P P Figure 9 is a cross seggonai v?c’ew § ovxﬂngg vresent preferred skin component attached to

a present preferred frame component. The frame component may be a back frame, a seat frame,
a portion of a seat frame, a portion of a back frame, or an armrest pad support, the skin

component may be a seat skin, a back skin, or an arm pad covering or arm pad cushion element.

| DETAILED DESCRIPTION OF PRESENT PREFERRED EMBODIMENTS

Referring to Figures 1-2 a first present preferred embodiment of a chair 1 has a seat 2 and
aback 3. The back 3 of the chair 1 includes a back frame 5. The back frame 5 is attached to the
base of the chair and is moveable relative to the seat 2 such that the back 3 can recline. For
instance, the back frame 5 may be attached to a control mechanism to provide such recline
movement. Preferably, the seat 2 is attached to the base of the chair such that the seat 2 is raised
when the back 3 is reclined. The chair 1 may have armrests that are adjustably attached to the
base of the chair or the back frame 5 of the chair.

The back frame 5 preferably has a "figure 8" configuration defined by an upper first hoop
attached to a lower second hoop by a central post. The back frame 5 is ﬁreferably composed of
plastic or an elastomeric material. A back skin 6 is attached to the back frame 5. The back skin
is preferably an elastomeric sheet of material with holes formed therein, Preferably, the holes in
of the baﬁk skin are elongated longitudinally. A lumbar support may also be attached to the back
frame 5. The back skin 6 has a first side 10 and a second side 12 opposite the first side 10, The
first side 10 and second side 12 extend from the top of the back skin to the bottom of the back
skin, The back 3 also includes a bow tie 8 attached to the back frame. The bow tie 8 may be a
cross member that can provide a desired aesthetic effect to the back 3 of the chair 1.

A second present preferred chair 31 is shown in Figure 3. The chair 31 includes a back

and a seat. the back slkin 16 of the chair 31 is attached to a back frame 15, The armrests of the



Figure 6 is a fragmentary view of a second present preferred chair back component. Figure 7 is a
fragmentary view of a portion of the first present preferred chair back component and a portion of the
second present preferred chair back component being positioned for attachment to each other.

Figure 8 is a WRgH8REAH view of a portion of the first present preferred cHEir §a&k #8mfBnent and a

portion of the second present preferred chair back component attached to each other. WO
2010/099089PCT/US2010/025009 Figure 9 is a cross sectional view showing a present preferred
skin component attached to a present preferred frame component. The frame component may be a

back franiBais Heaeraiied S brsRloraseht tHh@aLNORoR St RobEIR FrisvEY o Pah S Affest pad
o st L e e e e et N A T e
Referri Ei 1-2.a firgt t bodi tofachairlh t 2 and a back 3.
The bacich 8 e Bt TR UREE A BAT AT THE i rame 5. atached to the bass of the
chair and is mO\ﬁe%glebli%ﬁHg B4% Eﬁ]eee}gg%ta <%ﬂﬁl‘a'i*é%‘o¥9§o§§§ %%{?%ﬁ{ﬁ%‘&% L9LIngtangg, she back

I
frame 5 may be Aftached o a control mechanism to provi recline movement. Preferably, the

seat 2 Is piaehetiadig hase of e dabauRBabine seatanp RIsask et e BacicRisdRcined

The chair I may have armrests that are adjustably attached to ase of the chair or the back frame
5 of the chaif ime may also be composed of other clastomeric materials or other materials.

As may be appreciated from Figures 4-8, the back skin 40 may include a top 41 and side
portions 43 and 44. The back skin 40 preferably does not include any fabric or woven materials,
The first side 43 is opposite the second side 44, Both sides 43 and 44 extend below the top 41.
The first side 43 includes a folded over portion 46 and the second side 44 also includes a folded
over portion 48. Both folded over portions 46 and 48 include a connector portion 51 that has a
series of apertures. The folded over portions 46 and 48 are sized to fold over a portion of the
back frame to extend from the front of the back frame to the rear of the back frame for
connection to the bow tie of the chair back.

The bow tie 60 includes a first end 65 and a second end opposite the first end. The bow
tie 60 also has a top 67 and a bottom 68, Stakes 61 are positioned along each end. The bow tie
60 also includes projections 63 along the top and bottom of the bow tie that are sized to interlock
with'recesses formed in he back frame to attach the top and bottom of the bow tie 60 to the back =
frame,

The stakes 61 of the bow tie 60 are sized and configured to pass through holes in the
connector portion 51 of the folded portions 46 and 48 of the back skin, as may be appreciated
from Figure 7. The stakes 61 may be inserted through the holes in the connector portion 51 to

attach the ends of the bow tie to the folded portions of the back sikin.



The back frame 5 preferably has a"figure 8" configuration defined by an upper first hoop attached to a
lower second hoop by a central post. The back frame 5 is preferably composed of plastic or an
elastomeric material. A back skin 6 is attached to the back frame 5. The back skin is preferably an
elastomeric ShBEV R rial with holes formed therein. Preferably, the hSfeE IR NaB%ek skin are
elongated longitudinally. A lumbar support may also be attached to the back frame 5. The back skin 6
has a first side 10 and a second side 12 opposite the first side 10. The first side 10 and second side 12

extend from the top of the back skin to the bottom of the back skin. The back 3 also includes a bow tie
8 attached to thEhSER RN PRESP ﬁ&dé’%%@%%P&%i’%?@ﬁ%%ﬁ??ﬁ?@%%bﬁ%\sﬁ &% desired

aesthetic effect to the pack.3 of the chair.1. econd present preferred chair 31 wn in Figure

3. The cHAFBTSREILGLSY BRRIFAAE'S éﬁgt?tteﬁié:péafc Ossfgllﬁr%ge g}[ﬂ?g'é%‘gm g%sls‘g@[t;gc Y?c\ig%gga back

frame 15, The aimyests of e, WOA10/0800890C TU520101025009 8bilt 31 Arealfiia the back
a to the bac

frame 15ps()ﬁ%ﬂntﬁ e arms do not move relative rame 15. A bow tie 18 is attached to a

portion %mﬁebg%%é@a%};;@g\g@g@&g&féﬁ@m%ﬁ@g Side2Q AfdhshRack s tarbesesans side 22 of the

back skin. refera ow tie and back skin are composed of an elastomeric material, such as

Hytrel(r) piaferial magedw e cSihBent fedismours and Lammaniaiey eouisenihebackskin and bow

time may also be composed of other elastomeric materials or other materials. As may be

appreciatgg fromiFigeres:4-8 vbgihnekakin si0wnay dbshedeepiefdhl andfsideopeirns 48 and 44. The
back skin 40 preferably does not include any fabric or woven materials, The first side 431s opposite

the secondsidedAkerBaihsides Uamnodd extend helow thiiiap iraThie dilstisid e dsingbdes a folded
over portion 46 and the second side 44 also includes a folded over portion 48. Both folded over
portions 46 aheadguinciude:a eonthectornppytiontih thathhds Hsdriesnafepertitedinine foltéd over
portions 46 and 48 are sized to fold over a portion of the back frame to extend from the front of the
back franigetbatiiesienact the Hadk srpne foscorpstiisteeh.tmbibb e dithetefaebagithetic The bow
tie 60 includes a first end 65 and a second end opposite the first end. The bow tie 60 also has a top 67
and a bottdt68. Stakes 61 are positioned along each end. The bow tie 60 also includes projections
63 along the top and bottom of the bow tie that are sized to interlock with recesses formed in he back

frame to attach FHEuE; ARABREN BletRE bdl TH!BE b BERIOREnRER. or arm pad cover that

includes projections 83. The projections are positioned in holes 89 formed in a frame element
91, The frame element 91 may be composed of polybutylene terephtalate (PBT) and the skin
element may be composed of an elastomeric material such as Hytrel material. The frame
element may be tubular or have cavities adjacent to the holes 89 for receiving a portion of the
projections 83, Infrared radiation or infrared light energy may be applied to the projections 83 to

bond the skin element 81 to the frame element 91, The frame element may already be attached

bt G ;:.'ﬁﬁfetcgmpmant’si or chait bﬁmp@mts prior to the heating of the projections §3 or
may be attached to other furniture components after the heating of the projections 83.
Preferably, the frame element is harder than the skin element, For instance, a comparison
of durometer measurements may be used to show that the frame element is harder than the skin
element. As another example, a hardness test may show that the frame element is harder than the

skin element.



The stakes 61 of the bow tie 60 are sized and configured to pass through holes in the connector
portion 51 of the folded portions 46 and 48 of the back skin, as may be appreciated from Figure 7. The
stakes 61 may be inserted through the holes in the connector portion 51 to %%%h Bf/]ﬂ%ﬂ r;éjs of the bow
tie to the foldb8 HOPIEA%DS the back skin. WO 2010/099089PCT/US2010/625608 "~ Eor example,
the back skin and bow tie may both be positioned on the back frame. Then, the ends of the bow tie
may have their stakes 61 positioned through the holes of the connector portion of the back skin's
folded portions, as may be appreciated from Figyre 7. After.the stakes of the bow, tie are positioned
through the holgsSB‘P‘ﬁl%b&dWHSﬁSP gfﬁtotﬂg o Fﬂ%n%et%tk%%yr%gﬁ gac{ elted gf% %nﬂ{eua’% the connector

eme

porion S A BSnGS. 1 el 8 ey b eyt IPIA BN SheiB ks o1 1

the conn e back's course, other f heating may be used such as

oaking, infiared spdiation ARIYInaN el i DERRAHRLALIAR ahphenNAat ARRLcaipRmethods.

Such corﬁ%lonent Sttachment permits the back skin and Bow tie to appear to seamlessly attach, which

provides g rﬁéﬁ%?@a@ﬁﬁ%@?&%ﬁ%ﬁc suppbrOHFERRNIAWS: 3 BKIN6lRRARLE: sHEhoaAssaakakin, back

skin, or arm pad cover that includes projections 83. The projections are positioned in holes 89 formed

in a framg, slement-93; Eh¢ framerismantlmavbasemrosedieinelybutylene terephtalate (PBT)

and the skin element may be composed of an elastomeric material such as Hytrel material. The frame

element may bgdukiday @ havecavities adjacent de tiskboled 8R:-fingeceivingaipartiod of the
projections 83. Infrared radiation or infrared light energy may be applied to the projections 83 to bond

the skin eJgsnpis 81 deribgdramg elepenn@lsskhe faaieriemantpmaitanerdipdedladisedtio other
furniture components or chair components prior to the heating of the projections 83 or may be
attached saothesfushitufieoninporirtstafterithenpatimgsof Thagfroteatibai 8Sign mpyareliapipithe
frame element is harder than the skin element, For instance, a comparison of durometer
measurements iasitie dsdomneorshow Heatakeviime Eieriem hstHeralastisa PrixdkpeRIRRSOASs

another example, a hardness test may show that the frame element is harder than the skin element.
WO 20101095080Praayiosand crousngss together. Such design flexibility permits more design

options to be considered and can permit more aesthetically desirable chair designs to be
efficiently manufactured. The soft elastomeric components may include back skin or back frame
components, seat skin or seat frame components, or other seat or chair components. It should be
appreciated that components may be considered "soft" if those component have a durometer
measurement of at or below a durometer value of 40, or a durometer value of not greater than 40,

Of course, components being attached as described above may be composed of other
materials as well, such as, for example, piastic. Further the use of heating via infrared radiation
or infrared light energy may permit the attachment of such components to ocour at many
different steps in an assembly process, which may provide assembly design flexibility that
permits improved costs savings for manufacturing furniture components or furniture, such as
chairs.

While certain present certain present preferred chairs and methods of attaching chair

components have been discussed and illustrated herein, it is to be distinctly understood that the



It should be understood that the skin element may be a back cover, a back skin, a mesh back support,
a seat skin, a seat cover, or other structure that provides a surface for supporting a portion of a seated
user's body. The frame element may be a component of a frame such as a seat frame, back frame,
armrest supﬁ%ﬂ@t’rﬂg’fﬁ%’or may be a component of some other structurepﬁ}Ta{F%zr{g\(/jf 69t least some
support to the skin element it is attached to. It should be understood that the use of the stakes and
openings, or projections and openings in corresponding components as discussed above can permit
an aesthetically desirable attachment of sof orfions of elastomeri Cé)n&por&entsc igerae‘%elggae, a chair
design mAYHHRZE SR SRVER MR IR B oM EHE ToRTpShehts Without Tequirng Rarder plastic or
metal conﬁgonentsr#t h 'Tﬂ attach elastomeric components together. Such design flexibility permits
more deélgns%oé ot s%%%eoc%lﬁgiﬁlg}rg& and can permit more aesthetically desirable chair designs to be
efficiently manufactured. The soft elastomeric components may include back skin or back frame
components, seat skin or seat frame components, or other seat or chair components. It should be
appreciated that components may be considered "soft" if those component have a durometer
measurement of at or below a durometer value of 40, or a durometer value of not greater than 40.

Of course, components being attached as described above may be composed of other materials as
well, such as, for example, plastic. Further the use of heating via infrared radiation or infrared light
energy may permit the attachment of such components to occur at many different steps in an
assembly process, which may provide assembly design flexibility that permits improved costs savings
for manufacturing furniture components or furniture, such as chairs. While certain present certain
present preferred chairs and methods of attaching chair components have been discussed and
illustrated herein, it is to be distinctly understood that the invention is not limited thereto but may be
otherwise variously embodied and practiced within the scope of the following claims, What is claimed

is: 1. A chair comprising:
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a base; a frame connected to the base; a skin adjacent to the frame; a first member, the first
member comprising a first set of projections; the first member attached to a portion of the frame by
insertion of the first set of projections within apertures formed in the frame and then heating the first

feeabct

set of pro

MAfrired energy to bond the first member to the frame, and wherein the

first member is comprised of a second set of projections and the skin is attached to the first member
ation of infrared energy to the second set of projections to bond the skin to the first

via an ap
member.

E)|IC

The\cHE

F&PERN T  8vherein the first member is positioned adjacent to a rear of the frame

and wherein the frame is,aspack frame. 3. The chair of claim 1 wherein the second set of projections
are inserted through holes defined in the skin prior to the application of infrared energy to the second
set of projections to boAdI#RE SORPRSFLIALER&Fber. 4. The chair of claim 1 wherein the base is

comprised of a seat attaghpthipapedestalamnskthe frame is a back frame.

a first member, the first member comprising a first set of projections; the

first member attached to a portion of the frame by insertion of the first set of projections

within apertures formed in the frame and then heating the first set of projections via

infrared energy to bond the first member to the frame; and

wherein the first member is comprised of a second set of projections and

the skin is attached to the first member via an application of infrared energy to the second

set of projections to bond the skin to the first member.

2.

The chair of claim 1 wherein the first member is positioned adjacent to a rear of

the frame and wherein the frame is a back frame.

3.

The chair of claim 1 wherein the second set of projections are inserted through

holes defined in the skin prior to the application of infrared energy to the second set of

projections to bond the skin to the first member.

4.

The chair of claim 1 wherein the base is comprised of a seat attached to a pedestal

and the frame is a back frame.

5.

The chair of claim 4 wherein the back frame is comprised of a material selected

from the group consisting of polymeric material, elastomeric material and plastic.

6.

The chair of claim 1 wherein the skin is comprised of a polymeric material and

the frame is comprised of a material that is not harder than the skin and wherein the skin

is not comprised of woven materials or fabric,
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5. The chair of claim 4 wherein the back frame is comprised of a material selected from the group
consisting of polymeric material, elastomeric material and plastic. 6. The chair of claim 1 wherein the
skin is comprised of a polymeric material and the frame is comprised of a material that is not harder

than the dkin andRGHAEMTh&1akh Is HBEEBhTbRsEdro A HBRASHAMALEHARS oF PR6FETeS7BRh&Enair of claim

1 whereindha skinArfiaesaplurality of apertures that are longitudinally elongated. 8. The chair of
claim 1 wherein the skin has a durometer measurement not greater than 40 and the first member has
a durometer measurement not greater than 40. 9. The chair of claim 1 wherein the frame is a back

frame ang the firgtmembeyrisiaarasspRmbac pesitipnes adigernd:teaakanmside afthehack frame.

than 40 and the first member has a durometer measurement not greater than 40.

9, The chair of claim 1 wherein the frame is a back frame and the first member is a

cross member positioned adjacent to a rear side of the back frame.
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