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BACKGROUND OF THE INVENTION

Chair components are often attached together by fastening mechanisms. Some 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 screw 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 molding 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,
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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
member through holes formed in the folded 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 formed 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 projections 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 include holes or apertures, may be have a mesh structure, or may include holes
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configurations. For instance, the back skin may alternatively have uniform
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elliptical holes. As another exanple, the holes in the back skin may be
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used in chairs or other furniture.

component and the material of the second furniture 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 together.

It should 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



A chair is also provided. The chair may include a base, a franme connected
to the base, a skin adjacent to the frame and a first nenber attached to a
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certain present preferred nethods of practicing the sane proceeds.

The first member may be a component of the frame for a chair component such as a seat
frame or back frame. The first member may alternatively be another component.

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 first member may include a second set of projections and the
skin may be attached to the first member by an application of infrared energy to the second set of
projections to bond the skin to the first member. 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 frame is comprised of a material that is harder than the skin. The first

member may be comprised of a material that is harder than the skin, softer than the skin, or

having the same hardness as the skin.



BRI EF DESCRI PTI ON OF THE FI GURES Present preferred enbodi nents of
furniture, such as chairs and present preferred nethods of furniture
conponentwatzbedisnt are shown in the acconpanyi ng dr awPogaiS2Ho®es0e9 1 i s a
front perspective view of a first present preferred enbodi ment of a chair.
Figure 2 is a rear perspective view of the first present preferred

enbodi nent of the chair. Figure 3 is a rear perspective view of a second
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second present preferred chair back conponent. Figure 7 is a
f r agmeenegojing ithenfrarhe alepsnt fodhe gfin element.r st present preferred chair back
conponent and a portion of the second present preferred chair back
conponent hethegdgaits, bbjectethnardvattiges bfitrtintantieasill bedtene apparent as the
following description of certain present preferred embodiments 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 perspective 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 is 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 pfesent 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 to each

other,



Figure 8 is a fragnentary view of a portion of the first present preferred
chair back conponent and a portion of the second present preferred chair
back conpwoento/@pisached to each other. WD 2010/ 099089PETIUS201002»85009
Figure 9 is a cross sectional view showing a present preferred skin
conponent attached to a present preferred frame conponent. The frane
conponent nmay be a back frane, a seat frane, a portion of a seat frane, a
portion of back frame, or an.armrest pad support, .the skin c one may
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has a seat 2 and a back 1 The back 3 of the chair 1 includes a back frane
5, The ratikn pf anet Hains, apertioheda back flemeras en efmrelepadisapporaribl skin noveabl e
relative to the seat 2 such that the back 3 can recline, For instance, the
back fgoaipenbntmhyy bea adat sidhedbdce sRing omndr @rin paricdoaaili sgot @nppaowivtigos alemenec! i ne
novenent. 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
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frame 5 of the chair. The back frame 5 preferably has a "figure 8"
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The back skin 6 has a first side 10 and a second side 12 opposite the first
si de Zliostamiisethiibagk freindd may bmattasbebiodh @indel mecksisantd frovide sheh reclneof t he
back skin to the bottom of the back skin, The back 3 also includes a bow
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can provide a desired aesthetic effect to the back 3 of the chair 1.
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i ncl udes a back and a seat. the back skin 16 of the chair 31 is attached to
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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 sheet of material with holes formed therein. Preferably, the holes in
of the back 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 skin 16 of the chair 31 is attached to a back frame 15. The armrests of the
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such that the arns do not nove relative to the back frane 15. A bowtie 18
is attachwo2ow/@gorti on of the back frane and extends PCEraSa0mioe®v9 si de 20

of the back skin to the second side 22 of the back skin. Preferably,
the bow tie and back skin are conposed of an elastoneric material, such as
Hytrel O material nmade by E. |. du Pont de Nenours and Conpany. O course,
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rmt er s G R Snrng Bihe T e Gaf BRBEC T fira B BLERGN es 48,
the back skin 40 may include a top 41 and side portions 43 and 44. The back
skin 4tempe & AW RSB & atgehgdie areatiomst the backdrasme flaxienda fiom afisst sifige
first side 43 is opposite the second side 44. Both sides 43 and 44 extend
bel ow 2hef the packiskinTteethé second sidd@2 48 thertwkckdeis. a f ol ded over portion 46 and
the second side 44 also includes a fol ded over portion 48. Both fol ded over
portions 46pmfdat thebbwdie aad dacingdi are doatposa@inufah ddsatmdrasnatesdr ueh aof
apertures. The folded over portions 46 and 48 are sized to fold over a
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rear of "the back frane for connection to the bow tie of the chair back.
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posi tioned al ong,each end. The _bow tj 0,also.includes projections 6
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recesses formed in he back frame to attach the top and bottom of the bow
tie 60parHoRsvE aulcdd. fHhenhack skin 40 preferablygass nghinglude pey Bbiic or wogen BrErialsy ed
and configured to pass through holes in the connector portion 51 of the

f ol dedTipofitst sids 43 & epdsidkBthofedond shlacié. Slatinsidesd hand Hecxdppl wdivatledop Adm
Figure 7. The stakes 61 nay be inserted through the holes in the connector
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back skin. WD 2010/ 099089PCT/ US2010/ 025009 For exanple, the back
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of the bowtie may have their stakes 61 positioned through the holes of the
connect or rtion of.t back ski.n' ortiqn appr.eci at ed
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hol es of  the connect or rtions 51, the stakes may be ne|lted or bonded to
the coPfiskdiage tﬁ&f(f%ﬂéfﬁ‘%ﬁﬁ*eé&m Pﬁg’ﬁé’ﬁﬁléﬁa‘%lﬁ & TpaRuorae w&; fgmenight ed by
infrared |ight energy to bond the stakes 61 to the connector portions 51 of
t he baedansiion todhe kautig ef thetchair bagk hods of heating may be used such as

baki ng, infrared radiation, applying heat by a heat gun or |aser, or other
heat appl i c@hd bow nethosdudeSadirstoamapdreadta satdralchdeppoperthe fist etk Blackove ki n
and bow tie to appear to seam essly attach, which provides a preferred

aest hefid 60 g1kb 884 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 skin.



Figure 9 shows a skin elenent 81, such as a seat skin, back skin, or arm
pad cover that includes projections 83. The projections are positioned in
hol es 89 wornaddesoa frane el ement 91. The frane el emenPC¥USaEY/ORWOTONMPOSed
of pol ybutyl ene terephtalate (PBT) and the skin el ement may be conposed of
an elastonmeric material such as Hytrel material. The frane el ement nmay be
tubul ar or have cavities adjacent to the holes 89 for receiving a portion
of the projections 83. |Infrared.radiatio infrared |i be
appl i ot o K argjeedions 65 504 b5 bRk Por B e iCha LAY, TR,
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or may be attached to other furniture conponents after the heating of the
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el ement, For instance, a conparison of duroneter neasurenents may be used
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exanpl e, a hardness test nay show that the frame el enent is harder than the
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understood that the skin elenment may be a back cover, a back skin, a nesh
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surface for é%ppor ng a por§|on of "a seate er s body. The frame el enent
may be a conponent aqf frame sych as a,seat,fra ack frame,, arnrest
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provi des at |east sonme support to the skin elenent it is attached to,

It shoby aheas gyn@elaseip stothpkieat prpligaidorymethnds. sTupheompapey FEAT L pgimits

proj ections and openings in correspondi ng conponents as di scussed above can
per m t thabaclestinend bawlty tdespaantyl samidssly ttecht, whichspbridpor piedargedafesthetic

el astoneri c conponents. Therefore, a chair design may utilize soft or very
fl exi b¢fecgl ast oneri ¢ conponents w thout requiring harder plastic or netal
conponents to help attach el astoneric conponents together. Such design
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nore aesthetically desirable chair designs to be efficiently manufactured.
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conponents. Lt should appreci at ed that . conponent consi der ed
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duroneter value of 40, or a duroneter value of not greater t han 40.
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other materials as well, such as, for exanple, plastic. Further the use of
heat i nglemicat may batubdlar adhatei camities adjad¢anatettic hblgh89 doaecpivimgy poetion ¢of thhe
attachnment of such conponents to occur at nany different steps in an
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permts 1 nproved costs savings for manufacturing furniture conponents or
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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,



invention is not limted thereto but nmay be otherw se variously enbodi ed
and practiced within the scope of the following clains, WO
2010/ 099080RCIVI9BBI10/ 025009 What is clainmed is: 1. A merhusdoiof2:be achi ng
chair conponents conprising: positioning a back skin adjacent to a back
frame; folding side portions of the back skin over the back frane;
positioning a cross nenber between the fol ded over side portions of the
back skin; positioning stakes forned,in the cros nber Qr ,proj ecting from
the cross @#dﬁﬁPBgaﬁmﬂgﬁgéEF&EﬁﬁﬁaPﬂ“EW@ﬁFﬁ1@%%%8v%ras%3é*§%5€§%ﬁs of
the back skin; and heating the stakes to boqg portions of tge Cross, nmenber
to por packSUPRIt PrigalkHl aSRILSOVE el GR-ISEVAUFHBaLEEKIdek? puttase dYPPLTRE4f a
pol ynmeric material; and

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 support structure or may be a component of some other structure
that provides at 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 soft portions of elastomeric components. Therefore, a chair design may utilize soft
or very flexible elastomeric components without requiring harder plastic or metal components to
help attach elastomeric components 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, 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



wherein the cross menber is conprised of a polynmeric material. 2.
The nmethod of claim1 further conprising positioning projections formed in
t he crosswoentisat o openi ngs forned i n the back franePConsatwacivong
portions of the cross nenber to the back frane. 3. The met hod of
claim2 further conprising heating the projections to attach the cross
menber to the back frane. 4 The net hod of clain13 wherein the

heat i ng_of.. t he 0 infr red | i ner ar..i.nfrared
o ot asishdS pRUPREGE RS oy W RN BT SEuouST g PR hf

ener gy or nfrgm%? radi ation. WO 2010/099089PCT/U82010/025009 5.
The ndﬁﬁéﬁﬁﬁﬁ) OHPYIRGRIPIEISh t he heating of the stakes is provided by
infrared |ight energy or infrared radiation. 6. The nethod of claim
1 wherein back skin defines a plurality of apertures that are

| ongi tudi nal | y el ongat ed. 7. The method of claim1l wherein the back
skin has a duroneter neasurenent not greater than 40 and the cross nenber
has a durometer nmeasurenent not greater than 40.
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8. The method of claim1l wherein the polyneric material of the back skin is
not harder than the polyneric material of the cross nenber, the polyneric
mat eri al wO 20tveobmek skin is not softer than the pol ynerce/usatienesbo of the
cross nmenber, and wherein the back skin is not conprised of fabric or woven
material s. 9. A nmethod of attaching furniture conponents conpri sing:
providing a first furniture conponent conprised of polyneric nmateri al

posi tiQni n .second furniture conponent adjacent to the first furniture
conpohgﬁ? gﬂﬁ@“@i&%nd furniture conponent conprised of polyneric material;
posi tioning stakes attached to the second furniture conponent through hol es
formed in the fifgecthed of atigeling shiibprapRONCAEOMPIISINgheat i ng the stakes to
bond portions of the second furniture conponent to portions of the first
furniture comnpoménga baWki0idAGN G8HRCK/UBRD10/ 025009 10. The net hod
of claim9 wherein the first furniture conponent is a unitary structure and
wher ei n t hefopithy BiEE pertivat ef thalbac skifevdrithsbadkUrdmd,ur e conponent is plastic

or elastoneric material.
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 member
through holes formed in the folded over side portions of the back skin; and
heating the stakes to bond portions of the cross member to portions of the back skin; and

wherein the back skin is comprised of a polymeric material; and

wherein the cross member is comprised of a polymeric material.

2. The method of claim 1 further comprising positioning projections formed in the
cross member into openings formed in the back frame for attaching portions of the cross member

to the back frame.

3. The method of claim 2 further comprising heating the projections to attach the

cross member to the back frame.
4, The method of claim 3 wherein the heating of the projections is provided by

infrared light energy or infrared radiation and the heating of the stakes is provided by infrared

light energy or infrared radiation.

11



11. The method of claim9 wherein the polyneric material of the second

furniture conponent is plastic or an el astoneric material . 12. The
met hod ofwol2aiomo%seherei n t he heating of the stakes is pcoxisdedokspo® nfrared
i ght energy or infrared radiation. 13. The method of claim9

wherein the first furniture conponent has a duroneter neasurenent not
greater than 40 and the second furniture conponent has a duroneter

nmeasur enent . not eat he. firs urn

conponent i% a gl'é gﬁ%}}ﬁelﬁﬁﬁ }ieﬁgn%glz@ﬁatakﬁsrlﬁiptrovr“ied terrpio)rﬁ}eje is a
Cross menber conp onent or wherein the first furniture conponent is a
back skgme%%%éhéﬁfal%@d{aﬁénsecond furniture menber is one of a back frane
conponent and a cross nenber conponent; or wherein the first
furniture conponent is a skin conponent and the second furniture conponent
is a frame conponent; or wherein the first furniture conponent is a

frame conpofment ahdmtihedo€ciand 1fwienéih baek dimpaihent pheabtyskiapertwoophaeant WO
2010/ 099089PCT/ US2010/ 025009

longitudinally elongated.

7. The method of claim 1 wherein the back skin has a durometer measurement not

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

8. The method of claim 1 wherein the polymeric material of the back skin is not
harder than the polymeric material of the cross member, the polymeric material of the back skin
is not softer than the polymeric material of the cross member, and wherein the back skin is not

comprised of fabric or woven materials.

9. A method of attaching furniture components comprising:

providing a first furniture component comprised of polymeric material;

positioning a second furniture component adjacent to the first furniture component, the
second furniture component comprised of polymeric material,

positioning stakes attached to the second furniture component through holes formed in -
the first furniture component; and

heating the stakes to bond portions of the second furniture component to portions of the

first furniture component.

12



14. A chair conprising a a base; a franme connected to the base; a skin

adj acent to the frane; a first nenber, the first nenber conprising a
first setwofomvpmseti ons; the first menber attached to &Cparstélon2zht he
frame by insertion of the first set of projections within apertures forned
in the frame and then heating the first set of projections via infrared

energy to bond the first nmenber to the frane. 15. The chair of claim
14 wherein the first menber is positioned adjacent to a rear of the frane
and wherein the frane is a back frame. 16. The chair of claim 14

wherein the first menber is conprised of a second set of projections and
the skin istttt alzhf‘e@%dtoﬁelafm P stheribe 5] BrRire SHPPRNGDf 5 WREaPHFUSHEY
energy to the second set of projections to bond the skin to the first
nmenberand wherein thepolymerie haiteriabpl & dirshfuditwreeomiponetids plestimer dastoragric
projections are inserted through holes defined in the skin prior to the
appl i catiednl. of infrared energy to the second set of projections to bond the
skin to the first nenber. 18. The chair of claim 14 wherein the base
is conprised of a seat attached to a pedestal and the frame is a back
frame.

11.  The method of claim 9 wherein the polymeric material of the second furniture

component is plastic or an elastomeric material.

12, The method of claim 9 wherein the heating of the stakes is provided by infrared

light energy or infrared radiation.

13, The method of claim 9 wherein the first furniture component has a durometer
measurement not greater than 40 and the second furniture component has a durometer
measurement not greater than 40; and

wherein the first furniture component is a back frame component and the second furniture
component is a cross member component; or

wherein the first furniture component is a back skin component and the second furniture
member is one of a back frame component and a cross member component; or

wherein the first furniture component is a skin component and the second furniture
component is a frame component; or

wherein the first furniture component is a frame component and the second furniture

component is a skin component

13



WO 2010/ 099089PCT/ US2010/ 025009 19. The chair of claim 18 wherein
the back frame is conprised of a material selected fromthe group

consi sti nyoabiopobosperi c material, el astoneric material @&ow/Uysh@owzng

20. The chair of claim 14 wherein the skin is conprised of a polyneric
material and the frane is conprised of a material that is not harder than
the skin and wherein the skin is not conprised of woven materials or

fabric. 14, A chair comprising a

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 set of projections via infrared energy to bond the

first member to the frame,

15.  The chair of claim 14 wherein the first member is positioned adjacent to a rear of

the frame and wherein the frame is a back frame,

16.  The chair of claim 14 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,
17.  The chair of claim 16 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,

18. The chair of claim 14 wherein the base is comprised of a seat attached to a

pedestal and the frame is a back frame.

14
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19.  The chair of claim 18 wherein the back frame is comprised of a material selected

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

20.  The chair of claim 14 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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