WD 2008/ 127030PCT/ KR2008/ 002049 1 Descri pti on 3D FABRI C AND PREPARI NG
THERECF Technical Field [1] The present invention relates to fabrics
that can create three-dinmensional shapes and nethods for the

product i onV& B Bhbrics. Mre specifically, the prese]Fl(fTWQﬂ?qz%"ﬁ
relates to fabrics, particularly fabrilcs applicable as materials for
wi ndow blinds, that can be woven on a single loomin a batch
operation by novel weaving technﬂues and undergo transformation

bet ween two-di nensi onal and thr ed)@SGERRIMMI shapes, and net hods for

t he production of e i ics are
typically nade fr oéhﬁ&@i&jﬁ‘ﬁb gﬁﬁéﬂﬂﬁéﬁ#@é&%st ructed
by weavi ng, iting or braiding. For exanple, felt fabrics
are producedk’gbélﬁlhfe&gll n Aelral ocking of fibers. Fabrics are primarily

cl assi flldd i ntBhewvsent hadgntion sslateniotielmds trabednogsatd dide-dimbrsio] shppaiandd
fabrics, non-ywoyen fARE! ﬁ)giucticﬁrﬂf‘ﬂﬁetﬁﬂﬁs%f LpedNEhIFOIE S s BfvefiordY

st andar d producti on_ et a nan- oW sens
fabrics ref ericiss RisPes PRBFHIES 30’6‘{?%‘&? a@pln?aﬁ e’ |r%lw§ fvbwmde‘amﬁagﬁv fhat
t hreads wi t h daabk x@ntabn aeihgle idunemdsbaath apeglivn By gbes welbnerclingdies sl

are the nost Imdg%[))(ra}{;f& Ju@?%étgﬁ%[{ Ro- ilﬂl@ﬁ{loﬂ? ?e@%r%}s'ﬁ gcfmi'\@%fﬁ and_

Knitted fabrics threa
and comnbi ni ng’l?th@islfébtﬁépwd?ﬁl%ﬁ%ﬂtfr‘fé@ﬁ‘éf in forvvard backwar d, Ieft
and rigppy directions. Knitted fabrics are rapidly produced by

knitting and tend to be .l gose and el astic when being worn. Strands of
fibers are ir#%&f%‘@!ﬁ'ﬂféﬁheat, moi sture, pressure or striking to

construgy fel tFafbﬁbsI 416 Sypidally sna@b hﬁiﬂh@tlbsmnmhg rave gdtelial ahd gredsfsutted by
threads. |n vmgglgm& E' H.'algm db V\ﬁgwg lf:cf}l%(r):ié e f'ef]?ab\{fcg El%l tdfl]]re dsthglre

interl aced w in any ohe PAITeCton‘t o
attai n desi r dotedpdkaeg of. flbmea/méwefpalbmnbsclw ed@n@wora@t @bll@ykmﬁ@i

application gfpfd ht%ﬁ 'fé’cﬁf‘lc zﬁtreﬂ adpsics, B vANEREBAB N lanfhatbd RBFi& dnB g
chemi cal funcftlljon ?t% g{l ace &{S%fl bers, or the attachnment of
webs or sheet'8 llﬁs HEP EP%? FROnNEIY *feat i ng. Lami nated fabrics
are con[gr!] ruct dd abprbarsemat wogendatirega neférgo dabeice cortstwac tovblvyein teflading weticad
achi eve i npr g%ﬁg t}fréa%’é W%'h'ohi’mﬁ‘ﬂ%e@tr tHﬁéh&eat ﬁgﬁtua%gieé) Wovéﬁ%ﬁﬁb@ are H€most

surface area brics are larger“than those of the raw
material s bef%fi@wﬁftdr a%liwérfor UWYETRRRI SN %lr%gveelé Rnitted fabpippars copsgucted by
cushi ony, or nkéng datstdfighréaik mntoloops md @nthinipg &iedoopt wethenahotherds favard,

bl f.
feadi Iy def orpedred Qﬁ?ﬁd“@“tﬁ%‘?ﬁ Rpieay AR 00 B it
are not util iapdéendro belegse e wiastc yh%n RringewormySiasds peEbass aa dyerigcked by
currently usedat Soisiié preskdit BLstHkIAE RSécRBRlct SMERRScs! @ud @iy the need

for the use of threads. In plaited, braided and lace fabrics, individual threads are

interlaced with sets of threads while sliding in any one direction to attain desired
effects. Non-woven fabrics are constructed by the application of adhesive materials,
the attachment of fibers through chemical functions on the surface of the fibers, or the
attachment of webs or sheets of thermoplastic fibers by heating,Laminated fabrics are
constructed by laminating a foam to one or two woven fabrics to achieve improved
flexibility and provide a cushiony feeling. The surface areas of molded fabrics are
larger than those of the raw materials before extrusion. Molded articles (e.g., clothes)
are cushiony, or are in the form of a pile or plate. These articles are very wearable,
match the functions of the human body, and are not readily deformed.

[5] The lateral sides of two-dimensional fabrics are not utilized or used. Sewing and
other fusion techniques are currently used to impart three-dimensional shapes to
fabrics.



WO 2008/ 1270301' CT/ | CR2008/ 002049 2 [6] I ndustri al applications of
such techni ques have been reported. For exanple, U S. Patent No.
3,384,519 s ests a blind conprising fabrics 85 and 86 | e
bl ade 87 pﬁ@ﬁ% ZH(H Ubet ween the fabrigs wherein the fab¥ $@§R§pgﬁn&8
adhered to the blade by fusion or bonding (see, FIG 13). The

hori zontal novenent of the blade allows light to enter through the

mesh ty fabrhlﬁﬁsmﬁrbggﬁé}? rﬁéf&k@?ﬂgce %ﬁ%&‘ﬁzﬂ}e bek }eg‘ﬁ e{?i ﬁﬂfexgﬂm}ﬁkﬁ S.

| i ght. t he novenen e anoun trng
the blind canPastdons.Aet.p Ktsugesstscadelingicomprising fabgies 85 raédamép\fﬁb@h

structure of Hhe g?%itl@ﬁec%b&bée@ thd'RbRES wiekrdi 1R Thigicd ald MAkred fo @e blade by
control | abl e nner

o1 essur o senshEPUS SRR - FISH 1ohd M6 AReesh Bh R honk of e lede glipylient o
fabrics may ocats¢hrphgh e oigbletype Gbrics dodthe eavicalomovemeat of ind blade Wecks

Particularly, héh?']ﬂz ﬁl@{ﬂ@vaﬁ&n%f thé‘@la@é IRChnERMBESight ERE.S1e (RE BlkddRAn b
t he physi cal prop hFS of the adhesive or gressure-

e
adhesi ve by WP 3aduiant PREOT X ponddamasinyus of fb@gﬁblt%éﬂ%hl%%
and the fabriumd td ﬁhuslérhgmus acast&d]ableheannbaHewesersthp aseaifed afllieaivetohe

fabrics. 171ip eas%ﬁs?ﬁ%tadh&n%vfgf E18§§hésiaﬁ £0R'ad gt&%?&%s ﬂnggg!:,dgg the

screen and a ro re su or ean
Speci fi cal | y,Prebemppf lﬁaoqr@mfzsweéeap@mnﬁg Rartiquipglyelopatprmausq sl ts bhyd
warp threads oaﬂ@swtetteubmlezaﬂﬁh@phﬁmanﬂﬁpmm dm@raﬁhesevéd@mssméhsttwee

tai heet 2. t
L ah. oni or i WERE TR igRE AR T 854 hiekio BFS o P nd ths Firicndn
The mesh typeedoustcaies, habltgisseparaied ffomdhg fablicst he anount of air
f1 owi ngp# hr ough Jandeh t&Bbv&B&rﬁé ma%&&eplbmrﬂﬂ a ré Serbdieantilagbh vER £k di ng

curtain Sheet serv i

e st krept By Cba oL Shacah Sl oS sing .
curtai n sheetsirgh; fabliewoearbymesh thrypis aod efiitresk aetonbBctangdndang A front
l'i ght - shi el d'ﬂ&g% tc%ltﬂzg%ﬂé?ﬁ%%eﬁﬂﬁesh@} %ﬁ&ﬁ@h%h%ﬁlﬁaeﬁ He! Hlelﬁ‘ﬁ{rg[

threads 17 wove rwth front ec In rea
connecti ng kﬁ@ﬁ@“fb““Tﬁ@ﬁﬂmﬁﬁ@nﬁﬁﬁﬁ?ﬁﬂwéeE@W{g ﬁ“@ﬂb@?ei%“¥%ﬂﬁﬁ§éﬁve
bet ween the fip edsﬁtlcﬂrﬁﬁemrtdyapeofcawﬂ(ﬁwlﬂg ghegh b lighdnteiag dealindemb tiey Pght-

f:'l(l:;]'l[‘]?l ghlsgleg;[shle dnl}jg}r/ % Fl)(/isc t%rbﬁ]()ecg(tlléﬂgen glg the’ Iﬂu M&?e Sl.Pe%lgf:EHlyéhee t

e
12 and the ré)élﬁld Fﬁé@ﬁﬁgvpéS@brthaéﬂhﬁ feons atesh ypovpstain $h¢@@g!s Brelrqarmes ing

t he connect i ngtd@fsheck N8 e@lighe & httscmemm clrbiads 1&@@\@@(;14@@1 byR@naédligg
e rear connec

the connectin ft . threads 1
e ononor oovtett Bicag PS8 odetis: P SRR RASS 1o ol HaPt Shpgting
repeat edl y wdawoisrig. Thedightehipldingicortginsheet héiscorne betveen theffront meshapipe 17

integral ly bopded sﬁ&t i 98nd e Rar ARty yeﬁmwme@tl 1r3 tfyh@féatea%, a%ﬁéaﬁlggnd
warp threads of the rear efcf')nnectlni}(:;51 not s ghm sever al

connecting kABtRE the Hehtrmbieldipmeurtags e?%é%h& t“&F RegHyRs curttingghget Jgand
rear mesh typke manrmeahnylﬁmﬁamlsﬁearle whola heetralty iondingehavainhedtinpeatts t o

construct the, myt, t8‘¥\8{ Crea WJ{UP]I?géEESQMF@ﬁe oBH&:nﬁgQﬁ‘%ﬁ%eiQ_Js 1t7*}ﬁ>m

weft threads in or
the front nedke }teylp@néwmakﬁmg hedwough sreqyes | eEpmad iihe 99@ c@umcan&knots
sheet 13, thes|ifiepealtdBl WédaveheQhd tdi gorediL @F thk4ondebend wemthre@enect i ng

knots 15 and.the rear conn in ts 16 a t her .i.n
e mui v | aydpealy Pond? REBE HORneehHy b iR 0 Wi G b GURGRRor it
2008/ 127030P@Hr KRRBOBIDIOROAP to form seve1al connecting knots.

[8] The front mesh type curtain sheet 12 and the rear mesh type curtain sheet 13 are

connected by the weft threads to construct the multilayer fabric. This requires the
removal of the weft threads in order to create a three-dimensional shape. Further, the
front mesh type curtain sheet 12, the rear mesh type curtain sheet 13, the light-
shielding curtain sheet 14, the front connecting knots 15 and the rear connecting knots
16 are not woven together in the multilayer fabric. Instead, the front connecting knots



3 15 are fornmed by integrating the front nmesh type curtain sheet 12,
the light-shielding curtain sheet 14 and the weft threads 17, and the

rear connegting knots 16 are formed by integrating the pe
curtain sh&&? 278Re 1 ght-shi el ding curtain sheet 14 %M%:%?‘{é

threads 17. [9] The greatest problem df the patent is that the blind
contradicts the fundanental theory of weaving. Waving is a techni que

by whi ch war t i . .
construct a §ioue g B lfng bl Rl S thitk SREF 14 B e
weaving i s acHir@ehessyldandterplithreads Hr aadide s1r sonpasterknotr i migimed
the warp thr eptistegiivy 0@ rkdrenedh @ cuRainelidet 1) kiRadh-siawaing|cyrtsin Gheet 14
downwardly (i.e. shefgg%%aégﬂtl on) on a loomto form openings, and

passi ng weft ¥ rﬂéeaﬂg t he openings. In view of the foregoing,
weft thif¥ads niisg grbaestpiobtbnuplithe gdigntandatdbevbhivak apntradisth Sedimgmental on)

to acconplis ht_héct}? o@_@%zﬁfi‘ﬁ%? dVé%lvin?% a leBhifigl Wili¥h whQWENEds antl RRFIBRY e
techni que i s | npossi bl 0 rea

i ze. _‘lig,er ore, tk§ at ent,edergélt' dijs
consi dered t dM5E2FEHOFRIPUR &0 cqniigyct afpheicy SREGHTEAY. e APBHFICHAR Y Ate BY
Probl em [ 11] wéwingriesdidved hy efidignwigshbaBonradepdrndrawingfih diet wirp
sol ve the ab [ qgi 86 :

i nvention to%&é\ﬁx)ﬁr’ g@”@@%%%?gnilé]g%&ctgﬁg%sr at e&l%&i%ééé@‘%?ﬁzgg (S)}F]eg[lmg
shape wi t houtmeta) g8 @ lepm Wrform gpradnas eandrPapningsseft treadnbstyvesnethe apradnse,
and a net hod Thatiewsiade foréditd) weftaliedds mlsdBd mbbed pvardipsid@wihidgt of

the present invention to provide a fabric that can cregte a . .
thr e d monsi Gierms sy orsEsl de i feg PR 5 A Bl ol e weaving
changed deperigémifues trpossitle icatehling. Therefhreethe phientad Phidis cotrigeeed talkd a
met hod for prigeysgiiqe the fabric. [13] It is another object of the
present invention to provide a fabric that uses fine denier yarns to
create Horhree-di nmensi onal shape, and a nethod for producing the

fabric. [14] Disclsurpafiaventioact of the present invention to provide
a fabric that_has the abj]Jity to block incident light in a
control | abl e £abep g on the variation in three-di nensional

shape, mg_ a e 1RekehGhvdniios HEd Begn hiage fraddrdffort 1 38i)e th abSverdBléms, and it
anot her obj e_clt Oof t. kz: P eslent A n\éent i on .tvo ro '-9% a f %br C ﬁ%é)s_e
Floxi bi ity rRolureal hrams s eahon Pty (Pyc el spaipls B o
find use in idmessionabshappplthedtlieons of syycidhessvelsiripredsire-amditiae pdhtehive, dndr
produci ng t he }f&hked for pfolfiling the fabric.

[12] It is a further object of the present invention to provide a fabric that can create a
three-dimensional shape and whose design or color depth can be changed depending
on the variation in three-dimensional shape, and a method for producing the fabric.

[13] It is another object of the present invention to provide a fabric that uses fine denier
yamns to create a three-dimensional shape, and a method for producing the fabric.

[14] It is another object of the present invention to provide a fabric that has the ability to
block incident light in a controllable manner depending on the variation in three-
dimensional shape, and a method for producing the fabric.

[15] It is still another object of the present invention to provide a fabric whose flexibility
is ensured and whose shape stability is maintained to find use in industrial applications,
such as blinds, and a method for producing the fabric.

[16]

Technical Solution

[17] In accordance with one aspect of the present invention, the above objects can be ac-
complished by the provision of a three-dimensional multilayer fabric, comprising a
surface layer, a backing layer and an intermediate layer connecting the surface layer



Techni cal Solution [17] In accordance with one aspect of the present
invention, the above objects can be acconplished by the provision of
a three-dinpensional nultilayer fabric, conprising a surface Ia
backi ng | a2 %A i ntermedi ate | ayer connecting the KB Wﬁ?@r
WO 2008/ 127030PCT/ KR2008/ 002049 4 and the backi ng | ayer wherein the
surface |ayer includes sequential unstitched surface portions and

sequenti al St% LGReH! ity % ﬁ&rﬁf‘ngﬁé;%rf{a?é ﬂ?& 1h{iuci%@ @cg%%a'i‘%ﬁét&&e@'s‘uﬂﬁce

repeatlng pat ern, ace essen
conposed of smmflfa@elnwaﬁrqyemtm aﬁd@dénﬂyemﬂmﬁ@rwﬂ tlt@e@tesmm&@@ lepeatma

portions bei n@n@&ﬁﬂ@&@ﬂu&{edtsma&tpbﬁﬁﬁ@ bR BsséttaBAdsmpdned bmuefae@am@t e
war p threads; uenti al

backi ng port | BiTSSLy Siele s o <Ll caiPnD GERE RYTHSFY POMS SFUEAT
an al t er nat i niyreadchindeptentddivge warpttereads; the dackisg layarhedudea edquentiab onstitahng
bei ng essent '&'ci(m%g&rﬁeﬂém £ ueaaﬁ'ghagcaﬂwc 1%?6&%&1§f091’ﬁl&(¥1naﬁdall%ﬂl‘§tmg and

stitched backi ng rtions ng. conposed backi ng warp threads
and the i nt erREGBE BAHG H‘etqﬂs%‘éﬂ@ baﬁ]ﬁlﬂgt’ﬂ'@oﬂ%‘?eé‘?%ﬁqn&@ Y foqgrgsed of

i ncl udes sequerkinghvaipitheadeshlphg fhe shttsdbacking pareonsdieidgh®mposed of the

i nternedi at e e 0 ' )
consi sting ofﬁlxg B f m{P ri%%?%srﬁr?g he lﬁ%%geg%tf%’%%an a§£ sqgglih%é&”%?erdgalwolg?m
porti on conndi¢ladestsequental glttelm@ﬁ@@ m&im@emp@ﬁeﬂ b s infpranedipée \ymptt@ﬁ@b
backi ng portigis ehdh cﬁ'@h@lhfeﬁﬁétﬁith p&n@ﬂﬁcdnemag ofGirhaheRhdiiaté f&tion and a
i nternedi ate War{‘i)l t ezda(sg e_h9 vmet%&h |nt rIaC|tnﬁ %tgvyethd
threads on t &Y PETRLIAT PRTHRT CAMEET LR AY 56 PPIORE EHG® 51 he
exposed to tHeckiog soiens rh@hIabmatntgwnghmamngyattﬁzmwehmetawd@mmPrﬁamdq

of the pr eserﬁeu{gfw&»}%h'“%ou@%ﬁac% &;ﬂﬁ!wfeftftlﬁfeacﬁ%ﬂ ﬂ%e%%éias'oﬂh%ruﬁiﬁﬂu?che
portions of the’lnterned ate éer 'S conne t he correspondi ng

stitched sur ftﬁlﬁlé‘n%B?ltthW“&ﬁﬂp‘isﬁ tothp Qg deiPl %‘{"?d(kﬁ’l‘r"’é‘ﬁafﬂ‘éckl ng portion
of the MBIt chell dnaatodignepositthopreseyit ingemmivnt dreh shine fivee ahd wabnd inteemediate

t he stitched I

present 1 nverfry e Of pR ki ol id Qhflecull bR o EEORMLIE i S

i nt er medi at e ARG a0 teeabscauent éﬁatﬁhﬁtdrt@clfmg gertiep pf dp siifckadrtpgidas poytien on,
and the fi rStlf/ﬂngbﬁﬁﬁﬁ(ﬂmatvatmflmefabﬂﬂ&dﬁ:h@mu&‘fa%ﬁnﬂ@ven to formthe

i nterng Y, rgads, Lo
tor m ¢ HAB ecort Aabr R Rmfbfmem Aane bt biAFeidf; hf SubRL Rale bR ot Soven
of the presenvith tho &t insermedinte Warp @eadﬁﬁ@fonmdlnfaﬁnét &mhpd ﬁmfaéaagltlan,eand
Wovent w t hgutthé {]fs?fn'te%ﬁhdlﬁke%a%ﬂ"‘th%é&@s ¥e rmet\w\@a%fﬁllmlﬁtehh&naaﬁtybln&d
war p reads on n.1to r1or u ched ortil ons
151 T ot o wErEoRen B Bt kb Shreats a0 KRS TeE o et ket
war p t hi28hds dh ahbiberfamistiimant eff the dreatns nprenmommecﬁnstmﬁcmnedm waranhienly
poi nt of the awﬁf)\clm%@oghﬁ@u@aﬁgmtmwéﬁ @ealiO d}ﬂaﬁe it %&i@%&gm&m@f

the third stitc surface on and are woven together wt
surface warp"L‘ﬂ%‘é%&’@"?‘btoffﬁ‘ﬁﬁhtaH@Sttt‘l’hefi@a‘ékt“i‘&E‘H@%f’ssurface portion. [22]
I n anot2¢] enbadhahatentiodiniat pf the prekent invemidnOthe comecfing whrpshieids g the

posi 11 onas. (8 ifbrhoifuPRROD G Bhe dutgh PETTCDr e (IS REMER UL Bty
backi ng warp te mw@mtm@eé@&ﬁutheﬁ@@ﬁm@pam A AYS quﬁ@mthelawuh
the second i ﬁﬁ@é’dﬂﬂ@'& Wi tMRER tb H1ﬁﬂﬂ§t}ﬁ@%t1my@§hlf%é ﬁ&uénl nterlacing

wtht hr eads, er e

't ot 132t T apRe e O e PSet et Rl e it 36 nalhaficht Fastio gt
anot her enbodhmkmgﬂayths fpmedantheisae mertical potitien ssohnbst stitchedaniface
threads of thg.RRCAAE %Eéﬁ"tﬂ'tl?cttﬁacﬁﬂé WaP;I‘th?eraﬁs WRMEDs QP EH REhe ML l&/aup

t he surface rp. threa
threads, and the second mtermedlate warp threads are woven without interlacing with

the weft threads, where the backing warp threads only are interlaced with the weft
threads to form the backing layer,
[23] In another embodiment of the present invention, the connecting warp threads of the

second intermediate portion are woven together with the suiface warp threads at the



WO 2008/ 127030PCT/ KR2008/ 002049 5 stalling point of the second
stitched backing portion to formthe second stitched surface portion
of the surface |layer. [24] |In another enbodi nent of the present
i nvent i on, MOR&'%¥B¢YAd i nt ermedi ate warp threads having ]E)‘EPW
in the formation of the second stitchéd surface portion are woven to
formthe second internediate portion and are woven together with the
backi ng warp tht.eads ormth hird,stitche ackin ortiqn., [25]
n accor dance With ot el bfBesobtEle FERILARBRIbitlo, 7
provi ded a t heugecalparberseichasurteod layerayer fabric, conprising a surface
layer, pdpacki RoanbBEEEMBEnER of the PrIBHIIRBribR YIRS sefH PR inhadthtd WEp
surface | ayer an& t he backin I.aﬁ%& y\/ne.re|f1 t he s#rf. C Iﬁ%/er " i
i ncl udes sequBHEfShavingRAticad 18 thefqunation ot thssecoq a‘“glé%é@ feportion are
stitched surfwoenpofdinchssecoikinteanéding pbaipe and e wecters togettjeremith Gk
unstitched b I : L. i I .hacki ng portions,
%‘élglﬂg tulean ﬁde%éto%g;]‘i‘% gﬁ%ﬁd it ed 554_1&@%%%@

and the interne ayer 1n es sequentia L er nedi ate portions,
each col&il st i nb ageordance pdih anpihelaspest gt Be prsent Jiyentiny. Bresds pipyided a three-
ib nt Er medi at e @ﬂeﬁgi@m m&ﬁﬂiaz}%&"lﬁbfﬁi:,l’&ow@ﬁﬂnghlélﬁlmelivyaf,lﬁbhéldilﬁgaldﬁerah&aliliﬁ}
acki ng warp [ S..are 4. first .internmed r [eal 7
o sodond PRSP ot edupd b ShrrloEIRE @ GackiBank LARES Rl Shrted
nunbers, t he laresincludessrquentfabenstijpbed suskse pertionstaad gemeitiad piétghaslaakngrg
portions are Re&aR! hebhdkifzQmfRee sRthded sehhchtidNthsdicled BREIRL GbiMAl ¥nd t he
first and third st.itched surface portions .are conposed qf 1/3/5/7, .
and the secorfePE RIS RIIEEopTeBR e e B Ay Grindpdes s7gantd) do-
first and t hitemgnegiate pdrechsbechk comgispiog bf ofist mfermbdiate pkitivg ahdiy egcond én-

conposed of ZL4{i.% ;%dﬂ?&l;%ﬁ&&ﬂg-eﬁt&%ﬁﬁﬁﬁa&% b ieRO el 194 bhckifONRpS ed

of 2/4/5/7, and the first and second interne %te portions are
conposed of Shradiiie A gfirst iplegaedipty @1ap thissds ¥6rH Ol SHPAH T MeAIEMYP of
t he i nt er medithteedd ay 618, syipdisael bohdriss auhsdreehedinstileRedracieangpriiansand
bei ng sheare r i f t
Chventson e %r?s%:;%&?}a%%%%ﬁ%%% W B8, MToRaRAT) Bl AL FerlARE!
t hr ee- di mensitbhErst sad third afehedspirdeorinmp plesPRGoRd i 1347 6 and thersecaopd
bagI kit Rg LGYE_rstiﬁﬂﬂlgd s’;\ﬂfab@%ﬁﬁﬂi@ﬁicﬁﬁ%oée&% ngsm&nm%isﬂ%dtm ﬁ?ﬂfe&%@cﬁiﬁg’er
an e backing.|la . e hod conpri s ste of . .
Cnterlact ag SarioBE s pediie FEaRe shitpdrt 21 119G i8a e ShaPS sCkbhagking
weft threads patidngs serepisechof 2#/6gand thefirg grd segorfdoniermediate pestiens are

surface porti®gmpotddldhlamliBg, p@a?é@ti@ﬂy}"@é BortnREBRASarp e ddh f the intermediate
i ntermedi ate vvarg t hr ac%%owl t.h

wert threads during shedding to
ooy B Pt G PR 8 e itk of e Picking et B R WehER D o ot b Chr ads
y\,i tht h@6]/veft Ihh_cmdhnc:t w_irh anothanspeesof the presens invegoa, theretis proyided a
[t er| aci g e PG DA o0HE e o

. b iofthit 1&{(%. léﬂg to
formthe interned a yer; ‘interlacing the backfng war tpre és
with the wef tSufpfedayes abycking lvaiandhadnieEnrdite/avgicapicstng the surfaga dpyer
segueﬂti al I'y anegeaatkigg ldger, aRovthdl Repaising tiRsstdps of: piterstas urfask Wwapgt h
and sheari ng caonnect \ € . i: er
exposed 1o e ALC e MR s il Rr o) Oh RGARL BbELTY
the present ihavesktoderm 2 siiched seifaredorton; Intylering hedkingesarp dyerskpndihe in-
i ntermedi at e {efetiaRNRarp BREAUs GRMShSIvEM thr@fds Bufify Sbddifd & 1ORAh fitthed
portion and %Iaﬁ(elcond_ dn- W ZOOﬁé 12 030PCT$]I_< 008&&% 0 9h_6 éerge_dl ate
portion, and PHROTEPLANEAE HE HYTAEH A ARl B RSB P S ™ 4he
surface war p unktiteledsudas poitiont intantacinpee iateematdatewhiprtbdds witlethe weft
interlaced w f . ol i . o]
form the {11 oot e bitpERTR e Sy BRg B Ul DB s ST e
of the presentef Higadt odprm phunstiched kasking ppeior: ad setnsndsl]yepratingBeki ng
portion, the abaediro@duerap thelyreaekigra tengCOddhéaning tHrdhAdceny@aid threads
threads are ifhenh G5 e R5ot8 s nb BESAYR: AYEAGPREH ng to form

[27] In an embodiment of the present invention, the intermediate layer includes sequential

intermediate portions, each consisting of a first intermediate portion and a second in-



[29] In anot her enbodi ment of the present invention, the step of
formng the internediate | ayer includes the sub-step of interlacing
the first internediate warp threads with the weft threads to formthe
first inteMPdP8a283Bortion. [30] In another enbodi nent TFTKRWIHPELEN
invention, the step of formng the st t ched surface portion includes
the sub-step of weaving the second internediate warp threads with the
surface warp threads to formthe second stifc urface partion.
511 T h anot nsP S bRt B B 2F SOR AL G heT Wt F ol theflitace
form ng the svipdheaishad Kirshintpoedinrvirp direade sietibferlangd withdhe weft theeads ng
]Ehe fltL st 'nt\@Hi[E?s‘Ilnb@&iﬁg bﬁ@ﬁ@th&!ﬂﬁﬁl@ﬁslo #I‘B‘lnhé ﬂ%tz %&ﬁ%&ﬂ@ﬁf%ﬁ@rtbﬁf ea?f] to
orm econd stitched hacking portion. . accorgdance W t.

anot her 23 pect It it arbedate PERERGhT elEein B SRE0H R Hhofikber
for the produetkiop poftioa, thérbedingi wemp tirewds hnduskcond iateenediaty marp threads are
conprising a iﬁfé{'lfa@eﬁ'%vilhat}{?%ft@l-rrpﬁﬁ %hﬁﬂ%éh%ﬁﬁh% t(ﬁ{%ﬂn% §e£&ﬁrs%§é@%a%1dng

| ayer connecting the surface layer a t he Dacki ng | ayer an

i ncl udi ng seckPE¥®-al intermedi ate portions, each of the internediate
por t i onRogonsi BitanbGeOdmbbdirnér bf the pedsert dingh o) tHelsteprof @dichivy He endthediate

i nternedi ate rtion h t hogl. conpri si t. teps. of ;. weavj.
surface warp : ﬁﬁrérgf?sde\slmh}eﬁug?tf: %? E]inne?lgrlﬁ%ﬁ}eagsét H\r}]\tglrn%ed? ?‘évgrgstm}té% fwollﬂlg%h%
first stitchedeftirdadete foon thednstamdmadiaie patiohe first internmedi ate

warp thrsgpds Ol atother drdiirhdiR of thE plesbmitRicABsH, e tdpQr FdrRing HE St
backi ng warp tf][.l’eadS_.V\ll.tg gec‘&:nd i nt erfrredl.at g_ﬁm%dp t hr _eaéggs to folg_m@a
first stitched"BEHITY PBOPITIR BP-RST MG Bersref HEGLIERY AR Bif's
first stitcheditlsefateeparg thonads arfdmedesesgd stichageudace partier. medi at e
warp t hfﬁ?ds WintROMEr dMRthé@ bP@e Wiesdht ilV@nie, Ehets%%@tﬁ'nﬁﬂg}ﬁé Sudia
backi ng warp threads only are interlaced wmth the weft threads to
form the backi2ping ByEPn iipRles e sther ofwevingdae ek Bt medalgsvapt thigads
second i nt er neieh ?Eeacrkdlfg\k/ﬂ’p thwkdds 1 foemahy feacrel stiadhpd biitﬂ(ﬁ@]gﬁ)nain. t he .
starti ng,poi nt - C n con
stitche 2gur f aI(r:1 gmcogcri%?%g;&gfa ﬁﬁ%éer agﬁéré% g%gé(F l%%é’? ?{"t%‘lht??‘mg‘gﬁ lggl%ﬁgégecond
i nt er medi at e Weihes fon theagedustion oftaghfegrdimensionslandilayerfaliiqRompaisiag a
portion; weawufacelliferfd Bagkink Myer, ARG B mBdife 14t LahBieing hd SAFFadbAGYdrNg

warp threads tq form.a second.stit.ched backi rtion. and i n
the ti 1ot | s dedear Be e Rt R Ral BB P el R e
t hr eads, whertemtediatdputionsgonwstipg oha st teymiediatgrportigmasd atsecond infgrmediate

unstitched bagkidhdmRHdhRNDmpAtids BRaRIS BY Welfing SNARE WaRSmWRAIPw N FiRRdS
of the intermnedi ate Iaéer ex&)sgs?qr to tphe e of the backin

.. Qut Si
layer. [33] I'AeHpedaioyap iR H’ea‘?fisbglé‘gr)ﬁﬁ&is RPPBION A W tipgthe first
surf ace warp intarmeside wag thiedds on%ﬂo?@ﬁﬁﬂﬁ?ﬁ‘ﬁmaﬁﬁ_ﬂmlﬂ@wﬂﬁg Badking
backi ng wa p ydtp gicks ik selofha idibieblatcSlrarh B EATREIFRNG, IR SRrchbd GRRAI ©
cond 1 nt er medi thr ads ar e ,

5/7 and the se ate warp as. | ndi cat eé by

har ness nunbdRgiontas gegaae vedind gosition axcthe Bist stitehisdsRdacepertipnsind waane
backi ng port itscase] iaeseedisie klayh deaposBbud intdiadingRdthdhdweft threads, where
respectively,,t first an i stit . ) io .
Composed of  TrpBkisk i Aial Q40 bl Bb, PR Bl R HChaciing
conposed of 1A@1er@yingike danpepting Myt thieads eftthe sekert! isleenedige poition omd tf
the baking | ay@hceatfp AREROaCHe Khrtidh HoL 8 a dbSnSRENBE badkideGIRREbn8 Slrhing
B ons.  oEBRaS sttt o Pt bE Sy bl I o
ortions are : P :
gcco_r dance wittiinediatt wep tlasgs oblyab farhethpsesmhintirmediateiportiont Weaveng the first
provided a thpeg; ﬁdﬁ@ﬁ}&gf{@%&ds%ﬂﬁ thé 9&%5%{@8? kifteads ®8Rhin S sBEhnd sﬁfdﬁécﬁce
K n I date y t e

| ayer, a backing layer an_interne tayer connecting.t )
surface | ayerragfpe poiEonardyveryingdhefirsimisrapdiate hen thrqdy withel) gpterlacing
i ncl udes sequgt thelefifigtidsChide tdnhadey Raiptthiends cahdars d@uantol falm
stitched surface pantlons GALIESd ReahAld & Rating. ang LapsALLRg.

termediate layer exposed to the outside of the backing layer.

-

[33] In an embodiment of the present invention, when the surface warp threads are 1/3,



[36] In a further enbodi nent of the present invention, the surface
warp threads are woven with the first internmediate warp threads to
formthe first stitched surface portion, and the first internedi ate
warp threa@ B8 YPe woven to formthe internediate | REVKRAAF00P42
woven with the backing warp threads t3 formthe second stitched

backi ng portion. [37] In another enbodi nent of the present invention,
the first intgr i ate r hr e, woven, w.t ho i.pter i

W th the. wer t 0 RrauRe et EPETadh R MRRRE NAGHbecll 8 sPCIShe,
to formthe wgseidiglentediaie varpghyseds drpohS, asigdatechbyplrgndse pusbbsdharent

gg ots /hti‘zg (r) 28 g glpsﬁﬁHg{)Hu}fg%b Odi'g@l é}gﬁﬂ@?{sh&tﬁed’\@ffclgi_n%@Bﬁ@ﬂ%}['e_oéssénh@lly Mhposed
1 .S I nternedLare porti Qn nove
Covar diy 11 oty S Repeiie R s T e B OBRRTh 0% OOt SRSEhe
second sti t chefd/HaGkamighpmcondmitcied stifree phitionl isstontpobrelchf B &idB e first and
portion to thgy Qﬁ%ﬁéd%ag ?P(éﬁi&%%f B 1?}%?%%m?5§d%?§%@8§ﬁé Leebird
surface portion_and the tﬂ_ | stitched sdrfiace portion and are woven
wi t hout i nt erftisbed ackingPortis isepppase elaedd/St7 pid ‘ﬂeﬁ Hrsg prgh ereny IpErRediae
the third stipehed aslbohgosedasdstd ad. 6/, 3&pedtdvegnot her enbodi nent of the
present Jj,pvention, the fj.rs I rch King. | on Of. . ing
| ayer | gjl4 or me agfm%‘?'unee ?’ éﬁr%ea%'\a/tzl%_rtals %Cfgfp_tggﬁltef’%% H&éq’ﬁtﬁ%léﬂlf%rlg %Qg%cf%i‘g ﬁ&e_“%g
surface port idmespienal mulidaysobic.spmpHeEnpa ewiasg layer p badkinglaxerand an i

second i nt er nBGhcAlLe MRdrRohMHcBAS e shrfiRe PASKANIGhIBcRInk NiyRAGSeien tHe Sifice
woven to forr?the

nstitched. backin rtions, and the.seco
o el s o T SR e L A B PR bt B Pert i ST R e
t hreads. [ 40]ponionafioniedin enddiategandiepedtiog patwsetbe instehed vnface pations
second inter %ﬂigaetsa%u\’i@ﬁypcohﬁio@éﬂ% s[ﬁ?%(c% WPMAESY oflf AR ﬁﬁ%ﬁf&ﬁéﬂurﬁi‘c t he

unsti tched back| n]glbp_ortl on “bet ween e first stitched backing E@rgé i on

and the secorRPraqus Pepggomaesks Abthe sYHacs varRthfedds ddpierpeiaie eairt
portion bet wakabdckimgflayes inchided ehedhtislnkawckediacking pomding indscqenosd

i ehod ; , _ : , oS 2 T
vet ¢ o i eads TP fickhiborRls Bl iRl bud AL AR, e dholidha
portion. [41]bapkingpeitinesy beingmrseantialht camposeskofhagldaghwaipitieads audy andrbe

second i nt er nEebhad BackRlzpoltivhe Beksg BaMpdigd pRthé bakpatvedp tleddoand @enmt i on
of the second sti.t [

: hed_surf ace rtion are.woven t.o form.the second
nt or medi at o PO Gn ARY 1S GOGD0ETHE/R TRepRe- iR TRERE
threads to fqoniaiheompised obthe ingerentdiateckarn ghrpasis phlyneach apthelinjermediate
accordance W gl ebhitin@sPLitst RierkB@aRHBRRA nd RY&Bh BllermleBRfcPoltfon

i ded thod for th duction of ‘a three-d [
i 1 | ayer 48R i s ot iy 01 i AR g POSR nfaan

i nt er nedi at e ttraytdrg and mepeatingmptteimeths umtéiacdisteayap tlandlstbhinglyaykn without in-

| ayer, the LS| t il WG

Ly eads and TS EoRDAAR Rt B 1R sGRReLbE nt ThifiorRd bR orRf oHELR

sheddi ng al orfgstéchsdsHdacs nogiqns pid expesqdite HiscPussies Ellewpd Py phagring.

i nt ﬁr | ﬁ[@'ﬁpgf baalh Bgbedient ditkapisseantlvémion] satie ofmpe fiat endiepnd infeacttate

W t the weft I . l, t |

por 1 on: 1 mt ot 86 e AL ERE DB b il Mk oBk o R o EF S ey

to form an umsttioahe thesybfeguent parehaddacking patipmef the stitaleedihaelapgpeltion e

vva[ p It hr eadstl hk BnEﬂﬁ%al\ﬁﬁf\rhﬁEQPQQQ§gfc@,tifctﬁéf‘]d'@tu}]ﬂﬁ&a ﬁc{cﬂ%&{.ﬂedi St et I a]yer;

I nter I.ng e hackin r reads w . he reads orman

inst t BN back st a Rk Reg S o ah i e R AoV

havi ng part i ovigethefirst midrinedibervap ihverde fo fiohe tet firs chiedied s kace gorpion,tandn

w t hout I nterd.agi 1 . i ; i di.at e
thePfids @ teWhbdlath ?&ﬁﬁge{?dé Bg %%Sw(ﬁvgg tdt;lfa&}éﬂﬁ% ihfdEmsdie [35951, ?f@}&e

warp threads fromany polnt ¢ e unstitc in ortion t
unstitched s@fFBe¥engHH: the hackigdvae fueids fafory t?eeiﬁé%’tdi%%& £y Backhg\pertion.
procedunse] as tlhen@he-cfedtginadot @e gickend itvesth@athie Migst iiemeareeinp Migemr p
threads of the, LN WRAMLALEANE Wi iROSG mtdal WheRthe bR waP fireads

only are woven to form the unstitched backing portions.

53

[38] In another embodiment of the present invention, the connecting warp threads of the



9 [43] 1 n an enbodi nent of the present invention, the internediate
| ayer includes sequential i nternedi ate portions, each consisting of a

first inter ortion and a second internediate p

the step o\'vlzf the stitched surface portion, the s‘fﬁ/‘g@%""&ﬁ“&%@
threads and first |nterrredi ate warp tAreads are interlaced with the
weft threads while shedding along the harness to forma first

stitched surf t ent
i nventi on, ﬁ Edl&g]pm{‘téﬁ%or‘{g ?ﬂgﬂdyﬂ{ﬁ% ﬁ@gptg i ngun[g)%ttg{“?goﬁ%ﬁg
backi ng war p R%ﬂ%mwmdh%@éwtﬂ%émeam@lwé ﬂ%fhthé é tétchadbacking

[ tnt ter Ihag eg V\/Ikﬁdﬂuérht% tﬂﬂﬂstlfchéaeﬁﬁjﬁcﬁ}btﬁtl?lgbﬁwh&ﬂldh@&cbﬁ dtiadHe biieacs 96Ri0g
sStitche acCkKl no er enb sen
Tivent on, -t rEageeit s O itieq et B PGt o R in®aiNg yBl BRen
sub- st ep of ithtoads tHt tha gtatting point of thﬁmhleistmibﬁ@me“famppmpmr eads with the

veft thrgads tH £6he ddiodihént b {h@tp?és@iﬁ%\éhﬁoﬁﬂ{etﬂlﬂrbtltcﬁlétﬁiackﬂl AR
enbodi rren of tEe present lnv tion, the step mg&gﬁtﬁgh stl tched

surface por tiBnPaS s 1R ﬂ?tSé@eefFﬂaﬁ@éw%n eﬁh ed surface
i nt er medi at e puatign dndrieadsposed of thdeacking fvace thnaaripaidihe satond tdrmednte vearp

second st ¢ cheaileAGeaRLLbi el il L2.0G) B3ne HROLTRIL lhe

present |nven I'on the ort

i ncl udes t he Poutions¢aag oy seﬁ@&kﬁmgn@%e w.aﬂ)stbwﬁqiﬁ G W@H‘?lla‘f”éh%%ef¥aﬁ¥1§él‘d@
with the baclqh@@em@{@adshr eads to formthe second stitched backing
porti on

cor er
Povent 8 “Cheh@nPEEHURRTRY e PRSP HE oSt RaRigRi e
t hr ee- di rrensﬂblﬁ&dls menetupwaydy frbrkany eoo apthe vistigehad bagkingmqoriicnhetweey the
backing | ayerfus@ﬁﬂ.h&l‘b&d&fr@ﬁ&ﬁin%h@ tﬂe%)é@dnd%ﬁi&ﬁ&%dcﬂ&gtpbﬁwﬁ% R eRstitenear
and t he backing | ayer a\}e u&ll %’i‘i‘?& |aI i ntg&g&dl at% Oﬂtdl ons,
each consi st iHEgrPogtiqn hebyean ! ?PBlﬁloﬁﬁ © SEPnHiche
i nt er medi at e spdfadel pentjort 4nd anevdned veitwpringilagng Wwih steepft fcadswlhthenguting
surface war pepgﬂ{t%fl Wb stfn!cﬁe%tsul g&ﬁm ate warp threads to forma
first stitch surface portion_ an aving . the first interpedi ate
war p t hi#tdhds olfiapother Woﬁinﬂ%‘éoﬂh%t“@ﬁﬂ%ﬁm Beacenie inteinedipgatiiig
backi ng war p thikidsdtsingipahiciardnit teibetanied bbthe ssvandstittticd adsade@of e

s oLl CheRRcid RO Al LS, R I

first stitch sur war p
threads wit h(hﬂ?klllmﬁém th@iﬂ‘ﬂﬁgoxﬁﬂl’ﬂhthw@ﬂtd SttlFﬂhé%H@leﬂémt he backi ng warp

t hread S[h 40Nl Yy am@céddAkt Wi»‘tﬁdn%éﬂhsﬁé&ﬁomﬁé 1e§&h& ﬁ@emdnommnﬂpl@mded a
unstitc

ed backjn rtio q, ]g glerrrelalema
e upuar et e praReudnst dher ah e e G i B eda D
t he surface [sayfage;layen\d bagking @y@mﬁ@otmtnlgnadmtq)lay&rrcemnm the erfase dayntl
backi g por ¢ it BOGHEIGES e et BB Mo ips cAnibkEhid GREC warp
second sti tcﬁ@aafgﬁpﬁ%@%gwq WP yeq éﬂ@n‘gﬂ%ﬁ@ﬁ Eﬁf‘r é@% P8 Bn,
weavi ng t he daneechifogn aitghet Bndad porticdnhimedrlating eadkagy \n:gp\tmwdstah@thweiht
L cad re R LRI GRS e Or WILER U SRudi e i aSercher P

threads at the startin portlon
to forma se@eﬁﬁngpmﬁ%em&wu%@@Mpfﬁc@ WEHP Tblfed‘@ﬂw‘élﬂéﬁ'ﬁf”ﬁéféhllea p forgmn

weavi ng the s@e@eibdisirface portion; interlacing the intermediate warp threads with the weft
threads to form the intermediate layer; interlacing the backing warp threads with the
weft threads to form an unstitched backing portion; weaving the intermediate warp
threads having participated in the formation of the stitched backing portion without in-
terlacing with the weft threads and moving the intermediate warp threads from any
point of the unstitched backing portion to the unstitched surface portion; and se-
quentially repeating the above procedure as the pre-designed length and shearing the
connecting warp threads of the intermediate layer exposed to the outside of the backing
layer and the surface layer.



WO 2008/ 127030PCT/ KR2008/ 002049 10 ternediate warp threads only to
formthe second internedi ate portion; weaving the first internediate

warp thre t he backing warp threads to forma se

backi ng pgﬁi)z\(%s"ﬂv@gw ng the first internediate warp th?‘g]gg%ﬁ\%{%’{mﬁgﬁt
interlacing with the weft threads, and weavi ng the backing warp
threads only to forman unstitched backing portion till the starting

poi nt OI S Ubﬁa ﬁﬁén# 8{':&9 pLQ:@éHf !ilﬂglar?oglg ¥he?r'ﬁel n?eﬂﬁteslggﬁg&c%eg Ee%uential

connect marp rea I nterne a er expose
out si de of t HateHaedinta gortig)e eackraniisBIgny lafﬁa%@tmagﬁé%ate goaiign ng agggeond in-
embodi ment  of teinhlidd BSEOH, ah@nﬁmés@p\of fofeingtthestsdhed aﬁﬁc&\@@rﬁoh hheatice

are 1/ 3, the bac read re 2/4 the .first

tarp thr eads S0B e AR B EBETAR Tard dsadhS by WRTICHE Bhos
6/ 8, as i ndi cehitecshpydimmzlpeshe hampsite fomtvefuammqhed:mﬁcs peitigee portion
and t herupsti tﬁ@ﬁlnﬁ&%b@&n&ﬂf & tﬁé‘pl%E&lt ﬁﬁv&ﬁﬂﬁﬂ ﬁ'th&st&%ﬁ%@ﬁﬁﬁ ﬁfe sﬁifcﬁed
and 2/ 4, resptw lvely, t anﬂ_&%g stitched dfir ace i ons
are conposed E,@QP@P‘? %1 é"’aéfé s a9 secppskfnierpediae VAt ‘38 e
conposed of lihfdfl6ded, withhtbe fveft shreals dutihg stetdditg tecfoed theaeddndgtipbed bashimgof
t he baki ng '396‘?1‘1 off € composed of 2/4/6/8, the second stitched backing
portion is c osed of 2/4/5/7, and the first and second internediate
porti on&Shr e clormpederrraiodsnent ghde gresent ipsepen, theetep of faygng the intermediate
accordance Wilhfer almtdaeﬂleaﬁtpa@p oplfntetﬂhang) fRIEMinteiveRtid ©fp thidgdsavittSthe

provi ded a threfn; e%sn%r}%ll fuﬁ“ tmme%y@e Olglbrl c, conprising a surface
| ayer, a backi ngthfayer and At er medi at e ayer connecting the

sur f acel4hyer Tamjmthhleelﬁa)@lknm Of thy (PI’CSVMQITV@me ke steprof ymingipestitched

i tnclt ugez seq ]gs@ﬁmeaﬂm :&mﬁhubgéaeﬁls RiBLkPE w@ﬁflhg fseand lﬁ%%aﬁté \taan threads
stitched sur ons alterna repeati ng
Sttt he D Sikish e PEAES gt BrdetB AT P b orpas ed
of surfBE@é warlp antithexmhsbodivhent afidie plesers tinvieotieg tlmureﬁ)a)diblpmrgth@smc]wl ng
composed of LRBASHELAEE NRIE: hRLARdE, Wedvﬂfg%&éﬁgg PrBEE vllif BAdas

t he backing Ia¥ ncl udes sequential unstit I ng portlons and
sequenti al  stViitHehagknayHy therds ity osmsths speend shitchs 9?“’3‘@1&?&’?@% and
repeat i [@§] pat tlarabcorfidnee wink ahdthdradpdeactihe grepait invemionbékrds poseod hal | y

d of b f d
CoPened, o SRSHL IR OGERGS, S e PSR B R R ERERTS
conposed of  tsHEagerdexsr r?éd’icblﬂél%k: png ﬁr@éﬁéj@e@ﬁpwele%ne%mgﬁh?émface layer

i nt er nedi at e Jp@fld KABGInE BYEI HHliiMGudihg ﬁ:qﬁéﬂ’tﬁt mteﬁhaﬁﬁfegb@rbﬁs emhtdoﬁﬂstaigd
a second inter n.con ecte

Portions and FRGTL M EERG ARG elE bR e R
repeating patcosprising H sieps ef: medviag surivee prarththecadswitlefirsgintermeding orerdp

with extra wefladshb ?&}-ﬂﬁa Bt sttmleé WhifRe %dr@n @hd tav@a\fnsg (R BfsR bt feBf e warp
portions expo ed to ortlon

udi n
et enoved ABeusSRLOToh e S inameRBHaRor et e Byeking v Bicacs O
enbodi nent ofse¢dnd uﬂem&dmte wayentidsno ferachfief stitdhed badkits p@rtcbnsae tersdme

[t er medi at e \BAH AR, Tk RRIRGLALEY) AUE b n COREERE Dl el

correspondi ng stit uent stit

backi ng por t iM6HP BFeadn wiBpR AR M weft HB?‘%dPo‘hhqlfyihﬁ@d‘é%ﬂét WePdhifwls

vertical |i nenBsaré hterbbéd @i‘ﬁl@dwsikﬂffftﬁf‘eadmrfbmoﬁh uns¥¥ehed backing portion, and

2008/ 127030 PC'I'/VI1<nR’g289 gécggc? inter me&iate warp threads upwardly from any point of the
unstitched backing portion to the surface layer; moving the connecting warp threads of
the second intermediate portion upwardly from any point of the unstitched backing
portion between the first stitched surface portion and the second stitched surface
portion to the unstitched surface portion, weaving the connecting warp threads without
interlacing with the weft threads, weaving the connecting warp threads with the surface
warp threads at the starting point of the second stitched backing portion to form a

second stitched surface portion of the surface layer, and weaving the second in-



[52] In a further enbodi mrent of the present invention, the surface
warp threads only are woven w thout weaving with the other warp
threads to_formthe unstitched surface portions and are woven w
second i nt ¥PAYY 12140 warp threads to formthe second stllf%%%m%‘}oﬁ%i‘@e
portion. [53] In another enbodi nent of’ the present invention, the
second internedi ate warp threads only are woven to formthe second

i nternmedi ate po \Y/ a

L onde 1o 1 APl s ARGMRLE BB ToMPAEAGhA Mibihchlf i e B
embodi nent ofinteaedizie g@m thieﬁdee\rvitth e bagkine %@dlmeadsm Ermerciiceand sfigched

thr teads havi ngicpiak bbl@lbﬂ?f«@@lngﬁhé st IB]@[ﬂ@dlét?Waﬁf thtchgs ﬁitlhdui@h@&la&iﬁrggxﬁ?e
portion are € e rrace o e.surfa a WO
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t hr ee- di nensitlnizdcking Bayiecincludesmequintiag Lmsmuha‘ddxaeklhgy@npnsaankjagluengalI ayer
and an i nterpagdhat @ackﬁ?%(ntﬁﬁ?fb@ﬁf:& ﬁmgantaht%m%f:hﬁé Eﬁi%ﬁe%b{ﬁ‘g paﬁ‘{%ﬂ] tQunstitched

backi ng | ayer wherein e . surface |l ayer includes seq uenAé
unstitched stPFPEBEPUHPRS RSiNE catratialbfvamosed of dackingwarp dbiFedsad Hisr i ons,
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sequenti al %t%@lg %11][&739&3 OFtd 11'%%9’%(&3({92&]9 feahe only, each of the intermediate

portions consisting of a first intermediate portion and a second intermediate portion

connected to the stitched surface portions and the stitched backing portions in an al-
ternating and repeating pattern, the intermediate warp threads being interlaced with
extra weft threads on the surface layer to form protruding portions exposed to the
outside, after which the protruding portions are removed to create a three-dimensional
shape,

[51] In an embodiment of the present invention, each of the first and second intermediate
portions of the intermediate layer is connected to the corresponding stitched surface
portion and the subsequent stitched backing portion of the stitched backing portion

lying on the same vertical line as the stitched surface portion,



stitched backing portions, and the intermedi ate |ayer includes
sequential intermedi ate portions, each consisting of a first
I nternmedi at e aort Il on and a second internediate portion;_and wherein

when surf al@ WP Phr eads are 1/3, backing warp t hr eadsPGERBPH002049

first internmediate warp threads are 57 and second internediate war p
threads are 6/8, as indicated by harness nunbers, the surface |ayer

Is conp d of, .1/ t he .first third. sti.tched surface portions are
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structure,’ COpRaYdRREhZ@Sv Rl WRRGEdPBat 1S Bie R BhrddHO ERwBromRIthE YlarPr
conposite spi H’g:l@g so that the surface can be mnutely fused by
thermal treat'&At™in the tenperature range of about 120C to about
190C. [B3] | n Janobtherengridodéntehthe pfes¢ritévpniase tite wanp dneade hgvinghpariivapgsed

thread and/orj, ttﬁ]eef]pl‘l’fﬁjtfonto?gh%?) g afiﬁlt%il@ X ktfohs )i@rrﬂ()\ieg tHe Bhcidn l?ty\é'rrﬁﬁh L#eng

point yarn and a ame-reta ] n are mxed or a conposite fiber
conposed of a'PY6iesther WHh BisiBickipd pripdhreadsdo dorp Beunitigthsy fagking portion
portion. [ 64](zéie Bt by theditiched®atkiod pdrtien fro@aknpointrvient the formiatien of
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removal of the protrudi tions exposed to the outside of the

backi ng | ayer* eaf&ﬁ?“g\?ggp%éaﬁ@élé Pgﬁla?ﬁ-e stability and enhanced

stiffned3] In another embodiment of the present invention, the first intermediate warp threads
only are woven to form the first intermediate portion and the surface warp threads are
woven with the first intermediate warp threads to form the third stitched surface
portion.

[58] In another embodiment of the present invention, the first intermediate warp threads
having participated in the formation of the unstitched portion are exposed to the upper
surface of the surface layer and two extra weft threads are woven upwardly and
downwardly with respect to the warp threads to surround the warp threads.

[59] In another embodiment of the present invention, the warp threads having participated
in the formation of the protruding portions are moved to the backing layer and are
woven together with the backing warp threads to form the unstitched backing portion
and the stitched backing portion from the point where the formation of the third
stitched backing portion is completed.,

[60] In accordance with another aspect of the present invention, there is provided a three-
dimensional fabric, comprising a surface layer, a backing layer and an intermediate
layer connecting the surface layer and the backing layer wherein the surface layer
includes sequential unstitched surface portions and sequential stitched surface portions,
the backing layer includes sequential unstitched backing portions and sequential



[66] In another enbodi nent of the present invention, the thernal
treatnment is perforned in the tenperature range of 120C to 190C. [67]
I n anot her _enbodi nent of the present invention, the surface | ayer and
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the sur f ace |la
? I>1/1 a further embodiment of the present invention, the low-melting point yarn is a

grey yarn whose melting point is intentionally lowered by modification of molecular
structure, copolymerization, blending, spinning process control or composite spinning
so that the smiface can be minutely fused by thermal treatment in the temperature range
of about 120°C to about 190°C.

[63] In another embodiment of the present invention, the warp thread and/or the weft
thread is a grey yarn in which a low-melting point yarn and a flame-retardant yamn are
mixed or a composite fiber composed of a low-melting point portion and a flame-

retardant portion.

[64] In another embodiment of the present invention, the ratio between the low-melting
point portion (or yarn) and the flame-retardant portion (or yarn) is from 15:85 to 50:50
(wiw).

[65] In another embodiment of the present invention, the fabric is further thermaily treated

before or after the shearing or before or after removal of the protruding portions
exposed to the outside of the backing layer to achieve improved shape stability and
enhanced stiffness.

[66] In another embodiment of the present invention, the thermal treatment is performed
in the temperature range of 120°C to 190°C.
[67] In another embodiment of the present invention, the surface layer and the backing

layer are formed into a mesh structure by weaving.

[68] In another embodiment of the present invention, the intermediate layer is denser than
the surface layer and the backing layer.

[69] In another embodiment of the present invention, the warp threads or the weft threads
are positioned at intervals of 0.2 to 2 mm in the swiface layer and the backing layer.



[71] In an enbodi mrent of the present invention, the surface warp
threads are woven with second internediate warp threads to formthe
second stitched surface portion. [72] In a further enbodi nent of the
present i nVEORMHBR793Phe internediate layer includes sequent/KB}008/002049
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[80] In an enbodi ment of the present invention, the warp thread
and/or the weft thread is woven with a lownelting point yarn. [81]
In a further enbodi nent of the present invention, the lowneltin

poi nt yar n"WO'B/GFBY yarn whose nelting point is intentfOHERI0)S/002049

| oner ed by nodification of nolecular &ructure, copolynerization,
bl endi ng, spinning process control or conposite spinning so that the

Fange. of Slnout e FeptbdiER o Eibe SRR T AER UE e Wb P T PERAbHES
present i nvertitgformyiongd the profrusking povdgrsrare mevedds thetbaeldagilayey aad greey
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WO 2008/ 127030PC€'&/ Ogﬁ/ 02049.15 m gﬁd or i‘ conposite fi gl??ﬁr hird
composed of T HETER A8 BAURGTT Bi Bt MRk Borpatanof dhi thir
portion. [ 83]stitkahedbatkherpogmnasicorepletedf t he present invention, the

ratio b en . g ' ' n
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I n anot her erBBRYHIRthegroduroppieshice-dimeasianplgnultitayer tpbis samprisinggr t her
thermal | y tr eatfeck 1bgfrof icRing ddyeLandt dndnehinalidtagy@icogdc o ethe suiddce ddyer

R

stiffness. [8®Jtians apghendnettiapsHide swifce pprtons the kasking layas@plpidessequential

thermal treatuiBithdihaBEhf PoriBEL and sequential stitched backing portions, and the in-
termediate layer includes sequential intermediate portions, each consisting of a first in-
termediate portion and a second intermediate portion, the method comprising the steps
of: weaving first intermediate warp threads (5/7) to form the first intermediate portion
(5/7), weaving second intermediate warp threads (6/8) to form the second intermediate
portion (6/8), weaving surface warp threads (1/3) to form the surface layer (1/3),
weaving the surface warp threads (1/3) and the first intermediate warp threads (5/7) to
form the first and third stitched surface portions (1/3/5/7), weaving the surface warp
threads (1/3) and the second intermediate warp threads (6/8) to form the second
stitched surface portion (1/3/6/8), weaving backing warp threads (2/4) and the second
intermediate warp threads (6/8) to form the unstitched backing portion (2/4/6/8) till the
first stitched backing portion and the stitched portion (2/4/6/8), weaving the backing
warp threads (2/4) and the first intermediate warp threads (5/7) to form the unstitched
backing portion (2/4/5/7) till the second stitched backing portion and the stitched
portion (2/4/5/7), weaving the backing warp threads (2/4) and the second intermediate
warp threads (6/8) to form the unstitched backing portion (2/4/6/8) till the third
stitched backing portion and the stitched portion (2/4/6/8) [the numbers in parentheses
indicate harness numbers], sequentially repeating the above procedure, and removing
protruding portions exposed to the outside of the surface layer.

[80] In an embodiment of the present invention, the warp thread and/or the weft thread is
woven with a low-melting point yarn.

[81] In a further embodiment of the present invention, the low-melting point yarn is a
grey yarn whose melting point is intentionally lowered by modification of molecular
structure, copolymerization, blending, spinning process control or composite spinning
so that the surface can be minutely fused by thermal treatment in the temperature range
of about 12(0°C to about 190°C.

[82] In another embodiment of the present invention, the warp thread and/or the weft
thread is a grey yarn in which a low-melting point yarn and a flame-retardant yarn are



in the tenperature range of 120C to 190C. [86] In another enbodi nent
of the present invention, the surface |ayer and the backing |ayer are
formed intg a nesh structure by weaving. [87] |In another enbodi nent
of the preg@ﬁ?myﬁy%ﬂtion, the internediate | ayer is de SR RIPEH002442
surface | ayer and the backing | ayer. F%8] I n anot her enbodi nent of

t he present invention, the warp threads or the weft threads are
positioned at_j ' n rf . he
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t hr ee- di mensiewedant pastoss produced by the nethods. [90] The present
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(w/w).
[84] In another embodiment of the present invention, the fabric is further thermally treated
before or after the shearing or before or after removal of the protruding poitions
exposed to the outside of the backing layer to achieve improved shape stability and

enhanced stiffness.

[85] In another embodiment of the present invention, the thermal treatment is performed
in the temperature range of 120°C to 190°C.

[86] In another embodiment of the present invention, the surface layer and the backing
layer are formed into a mesh structure by weaving.

[87] In another embodiment of the present invention, the intermediate layer is denser than
the surface layer and the backing layer.

[88] In another embodiment of the present invention, the warp threads or the weft threads
are positioned at intervals of 0.2 to 2 mm in the surface layer and the backing layer.

[89] The present invention also provides three-dimensional fabrics produced by the
methods.

[90] The present invention also provides clothes using the fabrics and clothes using
fabrics produced by the methods.

[91] The present invention also provides articles using the fabrics and articles using

* fabrics produced by the methods.

[92] The present invention also provides blinds using the fabrics and blinds using fabrics
produced by the methods.

[93]
Advantageous Effects

[94] The fabrics and the methods according to the embodiments of the present invention

have the following advantageous effects.

[95] Firstly, the fabrics can be produced by conventional weaving techniques and undergo
transformation between two-dimensional and three-dimensional shapes.

[96] Secondly, the design, color depth and light-shielding effects of the fabrics can be ef-
fectively varied through the transformation between two-dimensional and three-
dirensional shapes.

[97] Thirdly, the shape stability of the fabrics can be maintained without the use of any
pressure-sensitive adhesive or adhesive and the need for surface coating. In addition,
the fabrics can be produced in a single weaving operation to create three-dimensional



fabrics produced by the nethods. [92] The present invention also
provi des blinds using the fabrics and blinds using fabrics produced
by the nethods. [93 Advant ageous Effects [94] The fabrics and the
net hods act&XPHEPB the enbodi nents of the present i nVETHERNOFYGWS
the foll ow ng advant ageous effects. [5%] Firstly, the fabrics can be
produced by conventional weaving techni ques and undergo
transfornmati Os'ﬂab%t ween two-di mensi onal and three-di nensi onal shapes.
[96] Secondly, fhe design, color depth and light-shielding effects of
the fabi8ts cakoustlesincd defabyies ganvagintain inkarens glnmbﬂéy undeansyre ShARE| on
bﬁt V\Bﬁn t wo- ddtt)a_[?l!f@,' tﬁE&,}?&anﬁﬂﬂfab@Ec@ﬁoﬂasrlﬁﬂ%ﬂifﬁilfﬁ! in&.ﬁﬁﬁ‘?geldﬁ%lﬂh éEQ!({t}l‘ﬁhg.,
E)f eaﬁyaﬁ)%] sta #ﬁthfyy th% fabtncg cm:%prgsle(f:;tsn:c](%ez:in{1 surf%cenpaolrtrll(gnaslagg stit\é\flédq)%&&né poertiglfse
formed by weaving rather than by lamination. Accordingly, the fabrics are envi-
ronmentally friendly and have the advantage that the connected state between the
surface layer and the backing layer can be maintained semi-permanently.

[100} Sixthly, low-melting point yarns are woven and thermally treated at a particular
temperature when it is intended to use the fabrics as light-shielding materials. Due to
the use of the low-melting point yarns, the fabrics exhibit excellent drapability, which
is an important characteristic of light-shielding materials, without losing their original

texture and are not affected by temperature and humidity, thus eliminating the need for

coating.

[101] Finally, the fabrics are highly flame retardant and produce no toxic gases upon
combustion.

[102]
Brief Description of the Drawings

[103] FIG. 1 is a cross-sectional view of a fabric according to a preferred embodiment of

the present invention along the running direction of warp threads;

[104] FIG. 2 is a conceptual sectional view illustrating the production of the fabric of FIG.
1 by weaving;

[105] FIG. 3 is a conceptual sectional view illustrating the production of the fabric of FIG.
1 by weaving, as indicated by harness numbers;

[106] FIG. 4 is a conceptual sectional view illustrating the production of the fabric of FIG.
1 by weaving after shearing;

[107] FIGS. 5 and 6 are flow charts illustrating the production of the fabric of FIG. 1 by
weaving;

[108] FIG. 7 is a conceptual sectional view illustrating the production of a fabric according
to a further preferred embodiment of the present invention by weaving;

[109] FIG. § is a view illustrating a three-dimensional shape of a fabric according to a
preferred embodiment of the present invention;

[110] FIG. 9 is a cross-sectional view of a fabric according to another embodiment of the
present invention along the running direction of warp threads;

[111] FIG. 10 is a view illustrating a state in which the connecting warp threads of the
fabric of FIG. 9 are removed;

[112] FIG. 11 is a conceptual view illustrating a surface of the fabric of FIG. 9;

[113] FIG. 12 is a view illustrating a state of a fabric according to a preferred embodiment



pressure-sensitive adhesive or adhesive and the need for surface
coating. In addition, the fabrics can be produced in a single weaving
operation to create three-dinensional WO

2008/ 1270300CPP§IRF08/ 002049 16 shapes. [98] Fourthly, RGTHER200§{02049
fabrics can maintain inherent flexibility and ensure shape stability,
they can find application as materials in industrial fields, such as
clothing. [99 brics conprise stitched surface
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fabrics hi ghly flame retardant and produce no toxic gases upon
conbustion. [Beéd]Modei for CeagyingtQwhtied Inventiorawi ngs [103] FIG 1 is
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war p threads -reference to the accompanying drawings. It should be noted that whenever possible,
the same reference numerals will be used throughout the drawings and the description
to refer to the same or like parts. In describing the present invention, detailed de-
scriptions of related known functions or configurations are omitted in order to avoid
making the essential subject of the invention unclear.

[123] As used herein, the terms about , substantially , etc. are intended to allow some
leeway in mathematical exactness to account for tolerances that are acceptable in the
trade and to prevent any unconscientious violator from unduly taking advantage of the
disclosure in which exact or absolute numerical values are given so as to help
understand the invention,

[124] The term fabrics is defined to include woven fabrics, knitted fabrics, felt fabrics,
plaited fabrics, non-woven fabrics, laminated fabrics and molded fabrics. Woven
fabrics are exemplified in order to better understand the embodiments of the present
invention. Thus, it is to be understood that the woven fabrics are produced by the in-
terlacing of warp threads and weft threads. The expression warp threads only are
woven is used herein to mean that the warp threads are interlaced with weft threads,
but the expression not interlaced with weft threads is not applied thereto.

[125] FIGS. 1 through 3 illustrate the cross-sectional structures of a fabric according to a
preferred embodiment of the present invention. The structures of the fabric will be
explained along the running direction of warp threads.

[126] As illustrated in FIG. 1, the fabric has a three-layer structure consisting of a surface
layer 100, a backing layer 200 and an intermediate layer 300 connecting the surface
layer 100 and the backing layer 200. The actual structure of the fabric is as illustrated
in FIG. 1. For ease of understanding and explanation, the surface layer 100 and the
backing layer 200 are spaced apart from each other through the intermediate layer 300
(FIGS. 2 and 3).



[104] FIG 2 is a conceptual sectional viewillustrating the
production of the fabric of FIG 1 by weaving; [105] FIG 3 is a

concept ual sect lonal view illustrating the production of the fabric
of FIG 1 BPWRUAHY, as indicated by harness nunbers; FEUBR2OpHE204
is a conceptual sectional viewillusttating the pr oduction of the

fabric of FIG 1 by weaving after shearlng, [107] FIGS. 5 and 6 are
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termediate portion 320, which are composed of different kinds of warp threads, i.e.
first intermediate warp threads and second intermediate warp threads .

[128] The unstitched surface portions 120 and the unstitched backing portions 220 are es-
sentially composed of independent warp threads (i.e. the surface warp threads and the
backing warp threads) without interlacing with other warp threads. Starting from zone
A of FIG. 2, the principle of weaving will be explained with regard to the formation of
the layers using the respective warp threads. The surface warp threads are woven with
the first intermediate warp threads to form a first stitched surface portion 111, The first
intermediate warp threads only are woven to form the first intermediate portion 310
and are then woven with the backing warp threads to form a second stitched backing
portion 213 of the backing layer 200. Thereafter, the second intermediate warp threads
are woven without interlacing with the weft threads and the backing warp threads only
are woven to form the unstitched backing portion 220 in zone B. The first intermediate
warp threads (connecting warp threads 311) woven without interlacing the weft threads
at the starting point of a third stitched surface portion 115 connect the starting point of
a third stitched backing portion 215 to the starting point of the third stitched surface
portion 115 and are woven together with the surface warp threads to form the third
stitched surface portion 115, The subsequent procedure is carried out in the same
manner as after the formation of the first stitched surface portion 111.

[129] On the other hand, a first stitched backing portion 211 of the backing layer 200 is
formed at the same vertical position as the first stitched surface portion 111. The
backing layer 200 is essentially composed of the backing warp threads, The first
stitched backing portion 211 is composed of the backing warp threads and the second
intermediate warp threads, Thereafter, the second intermediate warp threads are woven
without interlacing the weft threads and the backing warp threads are interlaced with
the weft threads to form the unstitched baking portion 220 (zone A). The second in-
termediate warp threads (connecting warp threads 321) woven without interlacing the
weft threads are woven together with the surface warp threads at the starting point of
the second stitched backing portion 213 to form a second stitched surface portion 113



17 of the present invention during use; and [114] FIGS. 13 and 14 are
perspective views of prior art blinds. [115] <Brief explanation of
essenti al rts of the draw ngs> [116] 100: Surface l|layer 110;
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uncl ear %ﬁerem, the seco%d intermediate portion in ZOIJleeB) an?[ are woven with the backing

warp threads to form the third stitched backing portion 215. The subsequent procedure
is carried out in the same manner as in zone A.

[130] In FIG. 3, the method for the production of the fabric by weaving is simplified. As il-
lustrated in FIG. 3, when the surface warp threads are 1/3, the backing warp threads are
2/4, the first intermediate warp threads are 5/7 and the second intermediate warp
threads are 6/8, as indicated by harness numbers, the unstitched surface portions 120
and the unstitched backing portions 220 are essentially cornposed of 1/3 and 2/4, re-
spectively, the first and third stitched surface portions 111 and 115 are composed of
1/3/5/7, and the second stitched surface portion 113 is composed of 1/3/6/8, the first
and third stitched backing portions 211 and 215 of the backing layer are composed of
2/4/6/8, the second stitched backing portion 213 is composed of 2/4/5/7, and the first
and second intermediate portions 310 and 320 are composed of 5/7 and 6/8, re-
spectively.

[131] Referring to FIGS. 2 and 3, the production of the fabric according to the present
invention will be explained in accordance with the actual weaving procedure. First, the
surface warp threads and the first intermediate warp threads are once interlaced with
the weft threads while shedding along a harness to form the first stitched suiface
portion 111. Thereafter, the backing warp threads and the second intermediate warp
threads are interlaced with the weft threads during shedding to form the second
stitched backing portion. This procedure is sequentially and repeatedly continued until
the respective stitched portions are formed in accordance with the pre-designed length
(for example, 1 c¢m) of the stitched portions.

(132} After the formation of the stitched portions 111 and 211 is completed, the surface
warp threads only are interlaced with the weft threads to form the unstitched surface
portion 120 in zone A and the first intermediate warp threads only are interlaced with
the weft threads to form the first intermediate portion. Further, the backing warp
threads only are interlaced with the weft threads to form the unstitched backing portion
220. This procedure is sequentially and repeatedly continued as the pre-designed
length just betfore the respective second stitched portions are formed.

[133] The weaving in zone B is the same as in zone A except that different kinds of warp

threads are used. The second intermediate warp threads are woven with the surface
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the surface WOs2RORih 2681 Rk ERZGPRBHREAMA Incification of molecular structure,

copolymerization, blending, spinning process control or composite spinning so that the
surface can be minutely fused by thermal treatment in the temperature range of about
120°C to about 190°C., Specifically, as the grey yarn, Korean Patent No. 289414
suggests a copolyester-based binder fiber prepared by copolymerizing terephthalic acid
or its ester-forming derivative, ethylene glycol and neopentyl glycol. Further, the low-
melting yarn produced by composite spinning is composed of a core portion and a
sheath portion. The core portion serves as a support and the sheath portion is fused
during thermal treatment, As the low-melting yarm, Korean Patent No. 587122 suggests



warp threads to formthe second stitched surface portion 113 and the
first internmediate warp threads are woven with the backing warp
threads to_formthe second stitched backing portion 213. Thereafter,

t he surfacg%P%lzf‘f?Peads are woven to_form the unstitched/ SRAPWA04

portion, the second internedi ate war p22t hreads are woven to formthe
second internedi ate portion 320, and the backing warp threads are

woven to for ;%Q i . i X . ti re,.
formed seque ﬁ %%FF'{/H@%& r e%gea@geg F&f}ﬂ% ;‘/Sq‘\?é%ié‘%‘&eﬁﬁﬁg ? ﬁlg E@glﬁ%%ﬁ;aﬁlﬁé r h1§}§—
in zone A [ IBd}ingheint ingiseienicVirgeid Sodewnnaltiee peantpngredien dermgsgntipeusly
yveIt Ithr eads ét%ab@eﬁ@a@@fltyeﬁ%a&uﬁc@dh ﬁ@ﬁﬁ%r_ dmbtidnt\tﬁah e trafiition 4
interlacing may vary ..n_eac er. .dependi on.the fineness, a
textur o of Ct netp et Bl o Bl S EREPSRTPEE RIS of | FEAFRREBET of e
by weavi ng, elydlefinsdndi#0do B2 withdé n somdykstehbavingh® torflemaldif gokyethaicee
or the backi ngrcheyfheG@ns be formed before the surface layer (see,
FIGS. 5 6). [,135] The surface |ayer (s connected to,the backjng
| ayer b&ﬁgﬂe coh &#‘m@‘%&ﬁﬁdf%&eav&g thypad, e © upGt AMERRKT iyWiich 2

i mpossi bl e t dowredtieg poibtyaereardi anfinsi-@madans ap ave rAiged) adbmgbsite fibbe(e.g.,

renoval of t I . [ i -
Croate a thr coebaBETud ChitRIR hIBRUE. ho MM, o }odds B d BbOing |
t he connect i ryiN@PRiontspd adamsratadae Paptiongpica blendsd sppn yayn efpdlovaneliing

Iof thezggnneqidimgraﬂ@a{na gtﬂ&hﬁ&&&daﬁt[}!lﬁlﬁﬂﬂﬂ@s(&sé,ﬁ%&ﬁt brid Qarthecuttifzed Backi ng
ayer are_connec o0 _each . er.i n_al t.er.nat.i .manner. .
Lhtough the (PRSIHE Rt by bRl Bedf oRl HEER Y B8 AAROBE i

al l ows the fdistweentthe loweneléngpaihipoesiai and il fhavad-retndapeporSpreel Heitwedn| the
the first stibehRdustpdiRGRPAIhOMrd lrdr8art 9RAECHER Y HHR 15850550:50
stitched backi rtion 213 through th _flrft i nternmedi ate portiaon
310, and t he EAUbAPaohY MFRFAHAPLERRLF B 5 PEFL i Biedabagricss ia
third stitched vode khenfipnpometardance2df3hd fabocl ihietehioragdc Biranwhileewhadthe fleme
portion 320. Ihj & e R i kgu rn.
P56] i o 7 1Ak OF FollP pRRerf SPABLE b RS B (HIRRE bP
fabric accor dPHeN plothe Aames etardand peition forgispb drrmnthemal frameptds loyy, and as a
}n\ée_nti o][]. Eh@smaﬁ-@ptowmancinphestﬁfnemﬁvmer@blii]csismbfjgsﬁlae as in the

apric e \'% Q t cept.  t.hat e.conneGgtl,n

t hr eadsﬁiﬁfl anlgb%ﬁ%gﬁ%g%rsﬁ ilﬁ%ﬁg aat?%(lgcl Eg: (élrd len%tm% ferﬁ%iis)eg eI%ll%r0 (shtn,genp%ﬂe
weavi ng i n zdveser ipyanfiomdhe wepaing agl thhasiegnishe pithefabie pigttee spaerss the

threads havi ngrepaing efbe@mesks excehi@at the Medrnediae fwal h@rdabls &in i tiffepdned
backi ng portipn 211 woven w'thout interlacing with the weft

, ar.e
threads to foPFFTHE NS ViR backing portion 220 in sub-zone (a),
as expld#bled st e quriecd vy tandisdianeoten withobhistednbuglivite e otlier Bla@ 1,

the second i ngRLdwEM E&Irﬁthé!‘@ﬁsiﬁtéh@& el B&‘ﬁoﬂ‘?i@&% th@surfiee 1%9&1‘ ®08nd @%8hen
100 and are woven t‘ﬁ ether with the surface vvarg t hreads at t

] h d e
starting poi NYOVER MRANSSCEGHLNEITEda ey APSBIEASO pFt 118 ﬁe@&%swepéllﬁwhe
second st t clpedicirl8 ac 2oneot. tThe foriih8on bithe beezopd msemedietipodionsa0 by t he
second inter i t. . L nt .

Sone: whor o (Rav ik d B (RSN TRES AT NBY B abloddihe oo,
surface | ayerbodiigentsy hbereafier. s conneitin oiaer thinedy 3Hcof dlee sepend intgemerkive

t hreads hi 3 S l{JbrtZdﬁfIBO(afk)qx@f)se? g@ame@&@%thﬁam&@@w- 360 {-dgﬁa%?oaibns
unstitched s ace..paortion to formthe C titc surface
borti on 113 PRESCURRED R A QB WPl T, 31 Wbt B8
woven t oget hevowh upwardlyfzad dowawprdbhwigiakspechtotthewaiprteresdsi2d te srarozed ed
S H)t g_hed sur fTvﬁé}ﬁ tHRQuIL BN Tfiaé 3%15&?6@ WRH thrésls @gf Ghdriaedh &t E}@%vegtr ieh@US
150 Gar i ed HRFOTE (HRAES Mt UrFREIE 46T TR lo PRl T e g AR End

[ 137] Some ofard Wwevenaogetichwéthdise hakking sraep thedads wifemt teeldrdvtitdhed backivef t
threads are expRGeqdsiP,dl®. 3ghi2HE$aGing V6 THEIRGE: WEVS o0 WAS the

first intermediate warp threads to form the backing layer 200 and are then woven with
the first intermediate warp threads to form the second stitched backing portion 213 in



[ 139] The connecting warp threads can be renoved by various nethods,

for exanple, shearing. Specifically, some of the warp threads exposed
fromthe backi nqg F'R}\%er 200 without interlacing wwth the weft threads

can be cut W&§° ed by suction. [140] FIG 8 is a scheiaRioesmeay

illustrating the state of a fabric actor di ng to a preferred

enbodi nent of the present |nvent| on during use. FIG 1 illustrates a
state in Wmcha € .S not, creat e

fabric, whereas ﬁ ?_[1‘51 ergatg% us ngeslmgd%@é’faep “’he%f“c?ﬁ‘{"ﬁ%t {(}]rrf‘ré}be ufta er
nmoves upwar d teunesiatepertign B H, e@vm with theoneicestrap dré¢ads tchiorh &ierthied stjtdhed)
The fabric mayfage $28ENRIS dhdtvwaRat eﬂheﬁﬁ@@%gﬁe&a@ tcc?f’onh'ib?otﬁﬁﬁ@@oﬁﬂm& @00

achi eve i nproved e stability ed Stlff
tr eat ment WPS WB?egr%ﬁﬁefugiﬁeroif&f Stﬁ‘g?eg R arion dqg & ?Pé"ﬁ tTh%ngt 1n-

fabric sti ffetennéﬂhﬂmwh@ﬁlﬂehxﬁrambvotmeaﬂr@abaqlmgaamp itherelads Wit foadtties backing

sheari ng, g&%ﬁ&i \MG; t}ﬁfdrsﬁf':]cﬁec( ﬁ‘ﬂcﬂmg P8 {DB bR9)THaPis alﬂglk]é eﬁgsézhperﬁl%ﬁlment

fabric |nthe tate ere ayers are
result, the fEBFISEoRseFoBLnEIRediae wa{mth@]id%e avmw@a%@éclm Vaye threads
fabric, the warfgmi méeadnamd/b@dkntml & 220 Bficed siitshadbackinpbbrifiods 210 of

| ow- rrel ting ptﬁe E'é Aél%lfl & seco on?u stt mQQFP 241 a{e wr}{alrthr}eths a%rvgca/eﬁ)(vul?ﬁhe

used a grey yarnc\}% poInt 15"H ionar
modi fi cati on hﬁplﬂmM@mJtlhmad%@rfm the anstisehsd Ibyekdng llQ!ftltPr@rim bh(éthdﬁh@hcd

spi nni ng pr oqﬁ%ﬁngg&tubﬁé 210 of SR RIRRIE Bayein AR lallEnStth gt Matre Je i gSpabitiRAGE the
can be m nutelﬁ/%f used t her mal treat ment in the tenperature range

of about 120 Zﬁ"ﬂ)‘?)ut 190C Specifically, as the grey yarn, Korean
Pat ent Né6] 289MFIGs iy gieshethad foo gl pyebi-tdon dabetibbc hylerafindssinpldipdr &d

by copol ymsr 'lﬁmﬁteh% ?ft'iltﬂoal;vh&l ms Lﬂfd% w&ﬁheﬁa@cﬁ%ﬁ@m\e%& wfattmgﬁis

et hyl ene gl ycol _and neopenty 9
produced by cHpdsieéirg mfﬁme'ﬂlg g \gale 81#??6% atg 4t and the, Ff‘é"ob%mfﬁiﬂaﬁdlétﬁ avazap
sheat h porti ahreaddhee 6/8( & ipditdtedby anase subers) tsuupiacd lageid 00 veessdhaaltsh

Kor can Pt ent- Rb? %#?%z“mé@%%s?”ﬂ%‘?%@ﬂff%?%é@ﬁ&%%%ﬁ%é%aﬁ828’ 22

a heat - f usi bl@mpesasediL{355/7 . thesecershysitehed pgfage poriions 3 isrrgmpesedtof 1/3/6/8

i ngredi ent ange anshtcbd Bﬁﬂdnlgfl@fepﬁll He ﬂlé‘t@hﬁéﬂé@ﬂickjﬂ@fbbﬂioﬂ 21 hend the st1tched

e T ber "2t 4 SRl YD P HMRIEL g S b e

t enper at ur e [Istitphed backing peOONZ3 2id the sntghesipbrivdn 2l 3rarxcamposet of 2/4/6/720e

m);%;/og f pgloly Slelﬁﬁﬁtehearuaglgg g 1 elﬁ(gl e %u‘?lfsn%éhé&ﬁ?é?:kbﬁ %ﬁ{on@qy ARG the t@tntrcgeéﬁo
0

and/ or the \/\é\“falot'@g @a@%ﬁ@g nh?eaé?o peds Ffi‘ﬂuﬁ\?ﬂaﬁﬁ leé’eate

| ow- nel ti ng plthedirstyaad secamdim&aexfrkdm&yoﬂtoas aiambmy)eaed o648 ami %&drespectively.
conposi tgsf i be§111<§eefh95 1fa§9%g&hs &9{11 ctby ]%ethe 5&%}(_{1% lﬁfépﬁy tHglt’:t)ﬁﬁe@ 113%1me d a

sea- |slan
f1 ame-retar déglteafﬁcﬁ'ltl apfh 32t %n%ﬂeeﬁaféa r tkgﬁamn%qtma wa&o:htﬁéﬁ% i
poi nt yarn angentiofiddosasliet eheafcdmactnngaararp thiemdi tinbeQa@6vedtbyahé i) @e can
be utilized qgm%tpg#zh{ lmé(!ﬁ% 'eac%%rﬁhg ln"f‘or\Jeg CH]E);[eaE:IOH She% ma %?d
blinds. At thi's era evveen OW—ITE po ion
and the fl anmdyrenayiaate Yoep thl@ds 600 @@pwééﬁt}ph@facwﬂml”ﬁhdhlg tp@umnestmgn
Wd t[lﬁ f:ci'im?;vaﬁ 'El-?éa@%@i to)éélf t@tthessupfraeé ﬁyé}ma/ﬁieawtﬂéw&?trﬁ&d§ﬁ1*hé%e@wv/ \tN)

en e a al dan 1 ONn resen I N e n
o eset ho Tt SRRl itet Hagthar aity 1= Rt g v el T
det eri or at ed.wilithaiimebtidne(seenfiKh 1t h&Viidnanis interidad dambvparwardly agdremoae e
is present i t he

p Nyl ire 380 Bseﬁ)f&%%Qh?&gqaré} tltsth'cqu&ngi%g%agj thfdd8d ﬂ%llg%ed

flame retardant portio arn urin tment 1's
and as a resupgethef ﬂ/ﬁhé%wefhﬂnffaﬁs ﬁlﬁélsgfwfe%e‘smelry ang gutaj Hiejresppetive

negligi bl e. [sfid#féd Fdrims. Bs b esolighe dohnedting Saithecads Ealliel OMPLLDY CinfiGed O
a preferred efoge%e'rw1tﬂrrhe0\}cvet¥@1?eaﬁsr esent invention. The weaving and the

[148] In the fabrics according to the present invention, the surface layer, the backing layer
and the intermediate layer may have different texture densities. For exampie, the



WD 2008/ 1270301' CT/ KR2008/ 002049 23 zone A. Thereafter, the first
intermedi ate warp threads are woven to formthe first internedi ate
portion 31Q, woven with the surface warp threads to formthe th
stitched sWOHXNR2ABPtion 115 and woven with extra weft ¥¢P§§ﬁ@WWB&w
form protruding portions 400 exposed t* the surface of the third
stitched surface portion 115 in zone B. The first internediate warp

yerarcer AR ok I RGN R B ARS8 MGG, 10
present enbodVeaviig, andybe fntergredigie layes M@nﬁm@f} ipegidgnser than &etsmfwdsyear e
woven with t hgdRRCkdcRBlg W8 WinaadsbEiOhdsQr uthf MREHidH B RdeLagkuRg

Pover " and’ ¢ e deat Sapxmsw&as iR CDut® poreaire” Ge dippsiona

wi th t he backshape. Warep thehfabiaclbastagtictnm it hdichribs ntechedath daykr mgnqyablb ions

220 and the sgitghed dﬁé‘&i&h Qﬁﬂthl%’ bﬁﬂﬁle%%ﬁa&flaﬁlﬂ%@ﬁ% Iﬁh&% | e‘? nd H)ea”
nin

alternating and repeati ng hetr zone.

10, the net ho#§rSpd per lﬂ?‘B?ﬂi&t ﬂEHaX?FS %‘ﬁ%"ﬂ"é‘iﬂ‘?‘{? th‘c\}J%eéb ISW(},FWI% Of the
sinmplified. Asufatdlagdriand eha backikd Byerld, illihardtihPIG &, fiaaecreae p thikeeads
are 1/3, the . r i

warp thr eads cgl;ﬁg#s!éélgl é’iﬁég ’I?;lﬁ sg‘glgtgun gﬁﬁc%ésllthat dpe {afnh(g &n Heqw?&&féa a%zﬁenal
6/ 8, as indidat bgabtweﬁmgrfé%wﬁ%%@mnh@e§ahm&elelm@y1erwmﬁ9@cuo§s to

essentially qmm@smeﬁfmeua} tHrBRls bhd Gk wardhlehdsrifl t}ﬁztshﬁfﬁ&ﬂﬁiye‘é uhd ase

portions 111 5 are _conpo t he sec ti

surface porti®H %ﬁ%’yﬂ m%B%tn@’gg LP%T' /%Pg;/m B RSt eélhaé’ %5{% g&e
layer till tHebrfdqagtbegttaineh Edrthracikisrigbpaprrécintedrthdt thagxuivestigiciuraindd
porti On 211 afs ﬁgf'ﬁ@%@i@acgfld)%{ W Bxink hﬁeluﬂﬁtthé akedehas il‘alyglgt,dln’El:béQfl:;i.nf:d

till con Stl ackin rtron nd the stitche ortion
213 ar eﬁéé]np yg @W@Fv m‘mg Eﬁ%ﬁﬂ%ﬂ%&lllb%émlagwrtggﬁé?wm ip e,
third stitchedrebeingiembogioetisand theacantpahyieg dtaminppile pipt bbihe Picserar e
conposed of tHh.al r: "
The i1t andceoons PEFaRRPHL PORRTAIAS, bt BRCHES Thlclohs 1ARASKHhigon
6/ 8, respect if9d5e sfiuin thg asciaat pEous fupgiwianayapdifictiopyandahages aret he
backi ng | ayerpobsible heu}mmi@@mnggldmma s&d’pé@ﬁ(ﬁ@%ﬂ& tﬁAd'sh(ﬂV&QIbn a ﬂléd:lSsed in
necessary to v cting warp threads menti one

earlier, thet@%%%e@?£¢ﬁ%%&fuﬁ%I1reads can be renoved by shearing.
Alternaﬂﬁobly, t he connecting warp threads can be renoved in a nore
conveni ent manner by renoving the warp threads 400 exposed to the
surface layer. That is, the connecting warp threads exposed to the
surface layer are fixed by the weft threads. The weft threads are
conti nuously exposed together with the connecting warp threads in the
width direction (see, FIG 11). Wien it is intended to nove upwardly
and renmove the weft threads exposed to the surface |ayer, the
connecting warp threads interlaced together with the weft threads are
al so noved upwardly and cut at the respective stitched portions. As a
result, the connecting warp threads can be conpletely renoved
together with the weft threads. [148] In the fabrics according to the
present invention, the surface |ayer, the backing |ayer and the
internedi ate | ayer may have different texture densities. For exanple,
the WD 2008/ 127030PCT/ KR2008/ 002049 24 surface | ayer and the backing
| ayer are configured to have a nesh structure by weaving, and the
internediate layer is configured to be denser than the surface |ayer
and the backing |ayer. Wen the fabric has a structure in which the

i nner and outer portions are not exposed, as illustrated in FIG 1,

it does not create a three-dinensional shape. Wen the fabric has a
structure in which the internediate |ayer is novable in the verti cal
direction with respect to the surface | ayer and the backing |ayer and



[ 150] WO 2008/ 127030PCT/ KR2008/ 002049 25 Clainms [1] A
three-di nensional nmultilayer fabiic, conprising a surface |ayer, a
backi ng layer and an internedi ate | ayer connecting the surface Iaé/ﬂ%r

and the baP@RWP28P8r wherein the surface |ayer includeBCHERHAHPI2

unstitched surface portions and seque?ﬁi al stitched surface portions
formed in an alternating and repeating pattern, the unstitched
surface portions being essentially é‘arrposed of surface warp threads
only and the stitched surface portitoh8lB& ng conposed of the surface
warp threads and | nternedi ate warpn threads; the backi.ng.layer, ..

[ ncl udebllsequent i MreFrOMeREREl TRt oSy ompREn g A GV A adeciing
stitched backi ng lpwer andarsinfoompdiete laycagonatdtiog tietsurfgeednykr nap thatbackyng

pattern, the UnS'li&e? heereRARK kR RIES iﬁ&ﬁdé%ﬂﬂné‘ﬁﬁ%ﬁ%&%|sfo&%f§BR§ﬁ§‘
of backi ng warp threads onl e stitche aackl n%? partions bel ng

and t
conposed of the BEERFRG NG Hehadsuface pafPns fImed fafhalliriatias grg jspeating
t hreads; and t he pantrar tive dhaitehell ayréice poibndiesnsasentially edmpasédstivadhat e

portions conpos ed”(% 08 'bmg%ﬁﬁ%i s?){cgec}"?c{lfé{;é ﬁ-ﬁ&%soe lcl’)mpg?e(&rbfmc the

intermedi ate portions consisting o _ ermedirfate "portion and
a second i nt er mediece Wap threads eehintesmediate varmhidreads; thenagkia g dgygeiacludes

porti ?ns andt : he s&ﬁd;[ehﬁil_Qlﬂ::,théﬂiédid’tﬁ@%iﬂoﬂpdﬂi@ﬁt&ﬁﬂ @ecﬁlﬁntgﬂ El@t&lﬁb’ﬂtﬂaﬂlﬂngpfl'ﬁonst
repeating pattern, the interpediate war ea el. ven W t hou
nCerl acing i ¢ n i e Af AR T bR PendiER e PRUMERIB Rl aeRt
backi ng portions baing eeseptdlydomposddedt becldialearp tiutadswely dvy tixtwsitahicthg.
[2] The three-di maAghOPGHiodsaRingCeotfpoRiids i Ha@kiﬁ% FhfP threalBHGAA jRACH
of the first and second internedi ate %.ort_lo S the internediate

| ayer is connect éﬂ“Fglaf%"éa‘Bg?‘?aéjéﬁdﬂdﬁl ’Qteé':f‘?‘ﬂ%tﬁgade]slﬂ}f;lf‘g%gege‘ﬂ%“fl?loﬁ‘ and
the subsequent streliat foaddos egmpased obthe dftertrivdiagt warp Hiedads@alyi, eagh of the
portion 1yl ng_on BRIt olistrlzdf a ffst ilErRAlale OGO AE nd in-

portion. [3] The ree- dinensi ona bric accordi ing 0 claim 2,
wherei n the surf dgBedaiePOrEELgaeciHddo Wisparhey susfaeseortippssind the stitched

i nt er medi at e war patéitigpstiodsdn hoalarhdidgfand sdpe@inigtpatiad, el ifta@aRdiperwdrpn,
and the first inter i . onl.y...a ven tg formth
internediate | ayé@%&?ﬁ%e@%g@%@g’ﬁ&gm&? Ili[gl?%é&o%&ﬁg%ﬁp\}\%aﬁﬁ f %‘reesgggéets _(())Fthe
formthe second mpjtitelisd bagiaekpmtopscnd eeppse] wtherpuasidd feltoveidriwsheasinal

fabric ggcordi ng 1he tgtabiMedsiold) 4tRichcddi@ng td Gdind Nt@eROERh S WRFRst and
t hreads are woven w out |n¥erl acin t .t hr eads

h w.th t he f ere
the backing var p SRS A TSH Ber@Sn 0 N e mied v LUBR e cor
backi ng porti ons respsidihiteiied eefate perionandithefsabrequenagdredibagkitopatiai m
4, wherein the cQRiRGlicRal YRKALBARANNGbn IiRabE Ualicl HuE bITE kL fea

portion connect the startfing point o third stitched backi ng
portion to the sfAFRGYBint of the third stitched surface portion
and ar e[3jwoven t ogat dece-dintchsibh fabuicfaamedinatqrliibr £ adereimtht eutfact enp

third stitched suffagg PEh Wi the first intermediate warp threads to form the first
stitched surface portion, and the first intermediate warp threads only are woven
to form the intermediate layer and are woven with the backing warp threads to
form the second stitched backing portion.

4] The three-dimensional fabric according to claim 3, wherein the first intermediate
warp threads are woven without interlacing with the weft threads, where the
backing warp threads only are woven to form the unstitched backing portions.

[5] The three-dimensional fabric according to claim 4, wherein the connecting warp
threads of the first intermediate portion connect the starting point of the third
stitched backing portion to the starting point of the third stitched surface portion
and are woven together with the surface warp threads to form the third stitched
surface portion.



WD 2008/ 127030PCT/ KR2008/ 002049 26 [6] The three-di nensional fabric
according to claim5, wherein the first stitched backing portion of
the backing |layver_ is formed at the sane vertical position as the
first sti t%ﬁ@ﬂgéﬁ?@gce portion and is corrposed of the b%@ﬂ(%?(’&&“??)”
threads and the second internediate V\érp t hreads, and the second
intermedi ate warp threads are woven w t hout i nterl aci ng with the weft
thl’eads[ [7] Thelt e gin%@r% zﬁr}gﬁ ic a% (§1 ?&8951‘95 Nheletn ﬁle fl{psﬁt'ched
Yh ads 8'S

wher ei n e connecting warp ond 1 nt er ne
portion are mverbatﬂ@g@pwéan aﬁ th b@qkelgslweﬁ a%@m%draé therfﬁ@adsmﬁel Roﬁlélon as the

starting point offu§thﬁtc§amﬁﬁc@§mﬁ@1hadi ipaskpdred thhé b&ki f;wfl fHredde@nd

second stitched surface, .porti e
S oacd monst onartte s Reihele R Balh i %8 <oRuf bisrnelia ase feads
i nternedi ate war puetwomd&thwawmglagagmtblﬂpawﬁdthmadi he formati on of the

second ghitched syEiReeRYUtibRI 12 OGN ft&dm{e;nv&ﬂaf‘eﬁ@l@eaﬁqecnng  warp
internedi ate port|0n anq&are ven 0 eth el’ W th

threads to form tHEadsIH £F 5669 ka“H@%%FF‘iO&SW toggtﬁew“ the Surface

t hr ee- di nensi onalwdrgbhi¢ads alctbammmag poinaofsttie feaord dtaghed backilppmitiicigtol fayrer
and an i nternedi er and the

backi ng_ | ayer mglﬁeesekéﬁéﬁqltcﬁgﬁ'gﬁﬁtcé P&‘tl%pgf I%QFIE %l%glégglyuen tial

unstit cléd surf addepuee-fiopgsigrd f@é’&@é@ﬁlﬂlag f%‘ilﬁlﬁbﬁé’ﬁlesﬁm thgsecopdriti ons,

t he backing |ayerteﬂﬂéﬂﬂatéd@aﬁ SREHIS RhViAg pﬂﬂ@l})ﬁt&@fh&ﬂe M@km&gafpmaeb@ms and
sequential sti tch d iat.e

bac

"ncl udes sequent EpeSRERe St YppDRond e e ERErRAG P B 4nds,
i nternedi at e portamwomdogt@ewh@q rackingwdi patheeagrototfpmthe dlnod siiehedi n
when surface var p.tieasdiaopre 1/3, backing vvarp threads are 2/4,
first r&ierrredl ate vva threaFI are 5/7 and s 51 |ntbermed ate warp
threadsiOhr e 68, AUISHUMERGH! By APRBSSTRAMIGCS BYeha PariRs igiaad an
surface porti ons iedneiiage lapstcotehta thaskifaeg 1qyer atndohlsbakmgéa&enhmairﬂ tire
conposed of 1/3 @ﬁ'ﬁiac%/lzérel fn@ﬁlggscsﬁah&%é}ﬂ’ 1711tshl%hefd hce%‘i’ucﬁrﬂ E%]Elblh[ﬁihed

surface pOI‘t ions are c ose e secon
surface portion 8@ aeepaskions, tye Bpeking lyer FliqhﬁjFS spayentisl w&ﬂ@ﬁ ched

backi ng portions b@(fkllﬁé']ﬁ)lb@‘lﬁlaﬂ@ séq@yeital @ﬁt@hdﬂ@iﬂﬁﬁ@ﬁmﬁfm@élﬁ hé ﬁ}teltﬂa&late
second stit .Ched 23%}'( {nn des seéue%ﬂal' 1§tel Rerﬁ%ﬂé gcgltl 115 ?Acg /:gnswtl&g gfgtﬁl s(? - Irst

and second i nter 1 ONS are co
respectively, t héﬁlﬁléﬁlﬁ@cppﬁﬁa ajid e seqond ea@meératem@qnn@m whatpiatvden ayiace

ext)ﬁsgdfto Eﬂe ou\tagb fhe=a0¢ aﬁahﬁ% B@eqckdt éb@ﬁﬁidsta@m, tﬁh@ﬂt&ﬁﬁbdla{tf%@]glpp\

e (0] or e pr | O a ee | nslo r

Tommerst v & wur RS T7 S Rl SRS ITEN B Rreal ik sy YEhrisREl by or
connecting the s|1la.n‘nassemtrﬂpymﬂ1annbt1t¢hedblatﬁaqarpgmloag/md the stirobedbatking

conprising the Stp@R@nQﬁm e§§3ﬁt‘i¥llly%8 ?gseﬁlbrfflg%dw Besf)&:'iﬁé‘lgsth@ﬂfgt and third
intermediate warp threads wt hr eads a

har ness to form &6k VHace %ﬁl%@b@ SogPEsesheL 1 l%/éﬂﬂ&éhwcwc%%gwp
t hreads and the ismf#e podioatiecongroped ¢frleHES, the tfikst tildethive stitchdir akia g

cur  ace warp ¢ hr S3eR s Blsth 158 sRBGRIREL AT B8 b By Ght AGLRA e

portion is composed of 2/4/5/7, and the first and second intermediate portions are

composed of 5/7 and 6/8, respectively, the connecting warp threads of the in-
termediate layer exposed to the outside of the backing layer being sheared.

[10] A method for the production of a three-dimensional multilayer fabric comprising
a surface layer, a backing layer and an intermediate layer connecting the surface
layer and the backing layer, the method comprising the steps of; interlacing
surface warp threads and intermediate warp threads with weft threads while
shedding along a harness to form a stitched surface portion; interlacing backing
warp threads and the intermediate warp threads with the weft threads during
shedding to form a stitched backing portion; interlacing the surface warp threads



with the weft threads to forman unstitched surface portion;
interlacing the internediate warp threads with the weft threads to
formthe i e layer; interlacing the backing

with the V\g; {Fﬁﬁ@%s to forman unst'%,}ched backi ng pﬁ%&@ﬁgﬂ%w
sequentially repeating the above procédure as the pre-designed | ength
and shearing the connecting warp threads of the internediate |ayer

exposed o {he oul il AEat hBRsRBRKHG |iEheq HhE: TRHIASAAR0NEATLO

claim 10, wherein ernterrrera I nc S 'seq
i nt er nedi at e por tiFEHgiateWR tigilsiveth thaweft ﬂaeﬁdisr%fomﬁlreelrlmrch@té layer; in-

portion and a seaaruimgthersmﬁga:rsep pedakds Oath tgoleft tméaberosrbﬁ@a@ﬁnsftmjhem ng

the stitched surfa Sur face war p threa LISt
i nternedi ate vvarp Clﬁ g ho%fragdr‘o’% uemfaug CETRED ?Fibovvré’f(fceg %1%“5 RiRi | e

sheddi ng al ong t Itesigaaddsngtiy aficothpaniigehd fongectiigiwash theeadsipf tae aitpoediatn.
[12] The nethod qgﬁ?éﬁhd@&ib@h&&xﬁéﬁ@éﬁhe%ﬂn@l er.t N the step of

formng the stitghed bac orti.on, n thread

second [HEer medi ?5#( %éﬁaéo gpit i‘ﬁn@ﬁf%@a afr?S‘ér“%C‘E ?eads
during sheddi ng tseqlfenna[hmthrm@m@pnmmtsr eacheMSﬁmngnﬁgﬁpor_ntﬂmﬂdmt[e]ﬁ]tmﬁhe
met hod according | Bgagéfb'n desgmﬁ Lfga'rtﬁbnt Qrﬁl ?ttﬁeostcg; fff&rnﬁhgé"ﬂrhtsﬂghed surface

internmedi ate | ayer inc st ép I nt acrn
i nt er nedi at e war Portie &g suikice nvarmﬂﬂl%ér endtﬁlrrsferaaen%atr Vi thisads qre st

i nternedi ate por tiefacefl with tHwefreirdiad waile stiediling along GlediamelSo fufetei n
the step of for mfng mgedsémtagehe(gﬂsurface portion includes the
sub-step of weavin e '8r medi at e warp threads with the
surfacetWrp thr éla‘lésnftt@dfaeifqirﬂmﬁéo dlaiophld wdejds hede sigp Phtempgrthe giiched

EﬁS] tThte Hefj hgd Eﬁél@ﬁgiprﬂtﬁoﬂ %eoéd@h rgfa&emﬂ bwﬁ]dsﬁtemqtdté R tﬂgdds
e stitched backing por IQ e .su avi n

first internedi at’® Cﬁdmﬂ t?ﬂe?chéiuﬂﬁ%% ﬁ‘é)"lg/ﬁ’r{?]l%ﬁ? 6@’%%@%‘? m
the second sti t clveckibgpkiioy por /| on. [16] A nmethod for the production
of a thyge-di mensieRakyJlLdilif %‘dcrﬁra{orz HERAPhE Ste ) ﬂmﬁwgftﬁ@ﬁl ¥t

a backing | ayer, E%lan in er di ate a er connec sur ace
| ayer and the baé%iehtj‘c %ﬁthe SHRS e 1T r@n&@a@éﬂrlrtarneﬂﬁfeér%&ra%dé with
portions, each ofthd heft ihdads roefdimatie fherihteonslicopatisd.i ng of a first

i nter ”eﬁ gt € porifQ %eﬁ@% et i Podcraﬁ]r# )& %‘éfe% t%% Et%é%ff& uyh?ef ﬁﬁ&{é&?d

conpris t he ste
i ntermedi ate war rﬁurfrrﬁé’aa@ntmﬁlrct?ﬁ Fﬁeé“\"13¥€§t0f %r\tlreﬁr@a secRd Heermsdiate; voHp

?nd weavi ng tge feegds witht tBé Mb@b«@rp/b%feﬁdsttb&@ﬂﬂ&e@ébﬁﬁd §tﬁcﬁe@rsﬂ?t§&®01t10é1
I rst rnedi a rtron LN t econ

i nter rregﬁgte war;[%'? Ciod e If]%}/%q%r?f}f e‘%{‘]\,\@‘&ﬁ%ﬁ %5%“1%@1%52?@\ n at
the same verti calbagdeg parten imsludésehé substtepsefiwaating tefistivermaetiate sap and

weavi ng the secomgedRLaMBIbRKE %pﬂﬁardee%ummwml RicREd Bekidg Wi th
the weft threads, where the bac[%r ng warp threads only are interlaced

with the weft thPe3K¥8 to formthe WO 2008/ 127030PCT/ KR2008/ 002049 28
backi ngllbayer; weamethgd fdlehecpmaheubn nfja tagepditmbnga@nsmoltildyeefabsc oordprising

internedi ate por% Qrt?aé@,‘l%?r% 5 aba IEH% a?*gle ar\f@;{nuinfeﬂflgﬂ'ﬂa by éogﬁecgihgt ! tsﬂﬁaa&a

poi nt of a second stitc g portr onto secon
surface portion &ryer #ul tagbicking lavey apd ingiydingsepenfipl vﬁen@éewmons each
i nternmedi ate war pf tfhﬁﬁaﬂ&dmrd pmtl@lsfceﬁmtm@efaemmdelmﬁierdmlmi@da

portion; weaving the rst .i terrre he .backi ng
Pt b thr eads t o peen kiéBieald SRR BB B ER IR ok A B0 g
the first intermsuifaceevappibpeathwish disst witeringdiatel wiarp threasls tyfomntafinstrséitohed t

threads, where tRgrRapkimg aﬁ@%@a\tlﬁ%ﬁ@%st@rﬁ&i‘mﬁfa?e WY eftedd oflﬁ’rrtmform the
unsti tched backi g'?%gortr eari e connect | n hr eads

of the internedi Jterns e RR5da “F%Vl%gg%mgﬂ"d% adg ﬁ’é‘ ﬁria
| ayer. [17] The nmeihdidtcarcpthikadg td form kdirsnstithedbaekieg pomdoeat thaeame

surface warp threads,i3ofiidh 2 thl B PRGN HR JrddN SRARRNE e deofd G-
termediate warp threads without interlacing with the weft threads, where the
backing warp threads only are interlaced with the weft threads to form the



[18] A three-dinensional multilayer fabric, conprising a surface

| ayer, a backing layer and an internedi ate | ayer connecting the
surface | ayer_ and the backi ng | ayer wherein the surface_ | ayer

i ncl udes séﬁU@WY*é? unstitched surface portions and seqﬂgﬂ 8/002045
stitched surface portions forned in aﬁ’alternatlng and repeating
pattern, the unstitched surface portions being essentially conposed

of surface warp thr. ?\ﬂg Tay2 wéa\gﬁ? threggm%ggﬁgcxggg ﬁ'é%&s%? ?he%%otnd?ﬂ&npegﬁa?eq

conposed of the sur
t he backi ng | ayerpartigs \mﬂe@eé@lé@émaimlhmaﬁ%@tuth@:ﬁ@@nga@lm of ssmﬂﬂusaw@edmd

sequential sti tChﬁ@klﬁgﬁ&ltlﬂﬁltd)ﬁmﬂa@&ﬁ)nﬁ@ﬁm dulfa oﬁlﬁérﬂffﬁl@éduﬁ‘ﬁc@ﬁsjel

repeating pattern, .the unstitched bac r sentl

e PReE R rehdn PR
conposed of backi$ig WFAYBE {IFEHd YRS §¢ tOB t8 Tt Fﬁ"gcon m'
portions being carpuded lm’l“cicmhezveb'augthagusrtamtpumdd:m'd&pahdactsrveth the backing
i ntermedi ate warp, P'ﬁﬁé‘a‘?ﬁ to ] a ts%nﬂ@ﬁéﬁé@&'cﬁlhg gbﬁﬁbﬁrand ﬂz@édﬁﬁge&e fust in-

sequentl al internediate portjons conposed I nternmed a

threads only, eaéﬁnﬁﬁlaﬁh‘éal‘i’ﬁ@‘%‘i‘%ﬁ@%‘“ﬁﬂ?‘t‘?%}’(@ &srestshyeads. B‘ﬁle'é thq rst
i ntermedi ate por tha@hngwdlpahmmy argtwervere i fatre upitdhed backingectag; 4nd

the stitched surfgce B e éo?.ﬂfcuﬂgq/a}phcﬁre%é (%fctpgﬁll d@%ﬁ&h@@ PBP%){?OQB% o'} an

alternating and repea erne rea
bei ng woven wthcﬂ?@lqerﬁfé]?el@éklﬁglwfth weft threads on the surfaces of

and oxpootd o iS008 170308 t@?‘ﬁ‘%? ) OSabi0. oo ThT ouranaratons
and exposed to t

fol | owed by shearThd™ ¢ é‘rgxa}"ﬁa S TR0 T AR Bhp Jhress ace 517
t hr ee- di mensi onaIallml;hetSﬁt(aryientermaidratfcwmtpn#um®|anfgﬁla asundicatel Hydyaeness a

backing | ayer a“%uﬁme}s“&éhﬁﬁﬁlﬁ& @uﬂfa%b!‘ﬁém%ﬂBﬁl@ﬁﬁe'uﬂ&n&ﬁ%@ b§c9&ﬁ§1§tﬁ’t1$r?%@r
and the backing layer, the neth

sin
interlaci ng surf&& “ﬂ%{]rypfofl’rPPéfél ] m%ﬁ‘i ‘ivﬁltyeg‘ﬁgﬂ% a'ﬂchﬁhéﬂdgtcwq h
weft threads whi lserfsdegotiong amloomposa:dkmﬁﬂm& and tHeaeond sttchédduefice portion

surface portion; ;i %}%ﬁﬂds%%ﬂ%/ﬁ%cﬁle @ﬁst\#ﬁz{ &thggﬁgfba%ﬂﬂéﬁagﬁmgs of the bakmg

i nternedi ate warp S dur
forma stitched BafekrisGopBPIer Oh2/4{043 dha ssepndptitahed Eiﬁkﬂlﬁd’@ftmrli)cqlm%%s

with the weft thrggadgs/r,enl@eTtirshnt8sdohd e thedidtel peEond @fetdoRiposed of 5/7
~interlacing the |n gisrreegle%welwarp threads with the weft threads to
formthe intermedi'a a &t o nterl aci ng the backing warp threads

with theSheft thrieties-digensons maltilayse fabpsampesing AgUiiase fdyen 2 bagking ng
the intermedi at em@r Qnéihrlﬁt%ﬂﬁed”'zﬁé/lals}ﬁ d@aﬁéchﬁg n@tsaﬁadenaﬁehsn& Qe B?éldu%n of
the stitched bacﬁ ?H,g g V\% ][% ‘1[’] r aci ngl a

t hreads and novi ny® e‘i‘”r‘?tt ¢ HEEF QBT PO AT st aiuP%‘rtﬁhﬁ g Fﬁf’”’(?f‘s
the unstitched baokienyepot stitchedisurftdegortivat faroké th uarlfavengpard repafingnd
sequenti al Iy repegflhgnt tﬁ?su&laemlﬂr;@g&%ﬁseo st iRiPe aﬂﬁqu}fs&gt h

and shearing the connect| nq e I nt errre 1ate | ay
exposed to the outal teeads oflyang e Riihed %}gfg?e}a}aHOI}S%mg&Pma%@dpggbgr
[20] A net hod foruifive vaipthiekls and iaferdedidte earpthreads tlertabking ldyel iayledes

fabric conprisin
ntermed are | aydrdtell WBRRACR SR bR M ol MUy A aBeine porions
and includi ng sed@aediimpn alfwwlﬁﬁdmhte@eqs@gwmg, th@%ntcbeﬁhbaibktngm@mma

first internmedi atgin ‘é§§eh@d]1yd:6ﬂ1p§sea%@9mhdgrwzﬁ‘p lﬂﬁéﬁc@bﬁly%ﬂftﬂe@ﬁtchb@e
met hod conpr|5|n

T o oo Lo nebatkifs Aot 2Rl DBt o G e Wl Pntelds S8 el
portion and weavitngetiae Wirp gtreadstaad ttednateedige fryehindads seqieytidloinf or m

the first internmgdjalge hdn@&a iﬁfs@d’ f‘&leﬁﬁ&ﬁeﬁﬁtev\@aﬁﬁg %Id%glzc cB'&fthe

second i nternedi ate war rea orm.a rst st
portion at the s AMIPdiatg RE&PO'EGQPSFW&E ohg I%%é“?lmegiateéioﬂ%lﬁ@@ a§8‘i°l“
portion, weavi ng driediaegoftibnicohssicteddd &ie@nwﬁéd)smfateﬁcﬂﬁonMahhmﬂsntched

interlacing with b\é(ﬁjiltlg 15 Egn%df? an X‘f?e%ﬁa%nﬁ A&d 1epgcjﬁmg%at ah pthf: 111'%6%%%(%21{% aYp
threads being woven without interlacing with weft threads on the surfaces of the
unstitched backing portions and the unstitched surface portions and exposed to



nunbers, the unstitched surface portion and the unstitched backing
portion are essentially conposed of 1/3 and 2/4, respectively, the
first and third stitched surface portions are conmposed of 1/3/5/7
and the se¥SHI"42¥8hed surface portion is conposed of HYHKBIN80Q2p4
first and third stitched backing port?ons of the baking layer are
conposed of 2/4/6/8, the second stitched backing portion is conposed

of 2/4/5/7, and t t C nd |nterrred| ate portions are
conposed of 5/7 atﬁgo%lgé fOﬁ&wedSDS’ B¢ [22] A t hr ee- di nensi onal

mul til ald fabri cAH@&Wérfwsthﬁgmw@nwée@1¢¢a91@ren819n9éamktilm@r fadyie compdsingm
:/\Rt er mi‘dlt ﬁt el a]}/eg suﬁ.@&lﬂ@?él' @Elaickiﬁg 15/6F almtlhﬁlﬁﬁédlﬁ? F&I{]&S%ﬁk e shAxer
erein the surface |la Cc ntial unstitche rface
portions and seqa #l%EPF@%ngﬁ ut?‘?&@ OB 5PPGRE %Pﬁﬁﬁofﬂlteiﬁwmg
alternating and rsa;feﬁwa:rg thyeeds endhintdrinediate starp thineads sith wafiehipadstwioles

bei ng essenti al | Ysh&ERIHO &%Dé)ﬁarﬁéﬁg @ﬁﬁn‘ﬁ%ﬁ@?éd‘%&l %ﬁgo?ﬂ!}ynﬁaﬁcfn Sacki

stitched surface portlon el ng conpose ace warp threa
and i nter nedi at e W#P fireads andide llttﬁéle[%l&&‘r’% threass with the wefd ireads duiing al
unstitched backi ngedudig todmsn asticlidpucting pirtist; |1ﬁtelhrfcdagha££mﬁge warpttheads

formed in an al t%gﬁlat“: Qf%ft%g Is. (? Foqﬁla'ﬁ%ngtﬁ% prf%cte a‘z‘)rt%ns&ltetlfémﬁ the 1

backi ng portions Deing essen rea
and the inter nedlt%lll@dm\r)alP me@kagvuhah@wgﬁﬁénm@@mm létel“favbftte layer; 111~

i ncl udes sequent 'téﬂaclﬂ@ttﬁé B@ﬁinﬁ&@@@ﬁéaﬂ@@&hﬂmﬁﬁ%a@g totfbﬁn an unst1tched
i nternedi ate war%threa te portion

Lonel et ima. of "o Retbe PR ichying B aRim it A Ea R e R R o
portion connect edhd fprmitengtfithecititadied backnggopomt witrat @mredlatihg wsth ithechesd

backing portions ﬂu@a&%@kﬁo@[ﬂ%ﬁﬁé ﬂgnﬁ&ﬂaté%?ﬁ}ﬁélgs Rl omI Jﬁqhe

internedi ate warp threads heing . interlaced extra hr eads on
the surface | ayer““ftEICI’feSrbﬁ'?lﬁ’F%)P?‘ﬂﬁ‘? Y?g‘h‘bB‘i‘Sflfcéﬁ%S‘é%%E%‘Hmﬂ 6‘“’%1 ﬁ‘?é]‘18‘i‘ftaéli’de
after which the pemﬁlugimugbcpmrpﬁao@maeasmemeam@ded ngtheaad ehearing the

thr ee- di mensi onaleosang, b e WY B HLIRIBYONAboLA b R0

to claim22, wherein e ernme
portions of the |¥?@?&@M¢léﬂléﬂ1@é§1§ﬁcq %Yf—‘eonnect ed to the cor- WD

2008/ 12[p9BOPCT/ K268 8 QPpradudties lapmdﬁéegdlﬁknstl@ﬁedmﬁmﬁeafam@ecsxhplmlg
and the subsequentS actcee al% Fa% & (}t}e ? @be ng
portion |ying on tH SARE VPPN RR T A %{‘sm ’Eeé%et‘acyﬁl%"l%ec‘f]% surtace
portion. [24] Théa)tehﬂfébth@ib@ﬁéimlmﬂnd inpluding seqenids! igenmsdiglegionicng, each

wherein the surf%@slm Rf b Aite afSnRAk RFfonMAY @Reddntl At mewRAV RgonMHeh
the other warp thr to for t he §Est|tched surfacrgjr‘%grtlo s and

are woven with sé’be ‘iOH‘tPQFIH% easfeé’s PIFAYIRE SRS PR Wb Bt dhig
stitched surf ace tpoetiaenvarp Bb¢add efotin ndestdiiwbebiuniaed pdradr il veeeemgdhang

to claim 24, wherglyl} k&%d ﬂeﬂé\ PAR ﬂ?ﬂi b3 M@rf%tﬁlhélﬁégﬁte hyonar e
woven to formthe secon I nter late portion and are wove t her
with the surface WiaYPE Pikarp hipass i hﬁéc@éé’éiﬁ’dnegﬁtﬁt\?ﬁédhlﬁﬂsﬁ‘é&ma
portion. [26] ThéirithtieRedbatking pomiah af Abkdrte attal gosigoit:Q tigd faismu%ed

wherein the Secogﬁ#c@tsoﬁﬁ{liﬁ gatv%hgr"\’ﬁa ec&t'c[ i fe%%eélgtg BALhL &iﬂ?&{t

the formati on of ce ion are exposed
upper surface of tarlaeingyyitharedt theppds, \‘élﬁ@ th@\bdtéwgr‘f&im\émddb hﬂlﬁadﬂsm@rléwd

woven upwardly argmhdRwRREdeads ¥ foim af SREREhel Baditigy ﬁ@ﬁd&h b ﬁi@dﬁig [i7°3
surround the warp threads. %27\1’ The three- gb’%&m g]i‘

according to cl arfioss MiGHER 4R LGRS P YR ﬁ%’(/?‘ﬂ@t"g g stitghsdeq
in the formation b@¢kmg11m1mmm)rthﬂjsmﬁgcqolay¢u mosing e avoneedng watphtbrebdsodfiting
| ayer and are wo ot

t he unstitched bé%:’%}l%%&%‘{é&i{age Eﬁbon‘%%agﬂ%ﬁg&%hﬁgﬁﬁt E’g&g%@tcﬁgd fj&rkﬂk
backi ng portion PP’G’I‘?P%%VCE’G)ﬂﬁtﬁIWEWBeqf‘r#’éfaf"oﬁ’%?q Y the secnrd idchsd gurface
stitched backing pp@rotm@memastnaﬁnlsatf@d poftiZ)ﬁ] wa'zhrﬁlgtthé aﬁmécttn@mpﬂ@éads

fabric according tt%out uqrelrﬂlcmg‘ wm%re%e@t thleads weav111§the c01li)necrI nrgev%ar% tKHeSs
with the surface warp threads at the starting point of the second stitched backing
portion to form a second stitched surface portion of the surface layer, and



[29] The three-di nensional fabric according to claim28, wherein the
first internmediate warp threads only are woven to formthe first

i nternedi at e ortlon and the surface warp threads are en wth t
first mteWr?eﬁ past2e 3\%arp threads to fog@nhe third stltclﬁ(\é/ww&“ég”
portion. [30] The three-dinmensional ric according to claim?29,
wherein the first internediate warp threads having participated in

the formation of | Sin gr!ﬁé é&&ﬂﬁ%ﬂﬁé&lé@%ﬁ{ tﬁmﬁ?g‘)&ﬁﬁ% t%ﬁnmese&%%

surface of the sur ayer are
upwar dl y and domwmeé;aye wmqm megpag thedfstipfarmagigse Wapdbigadstvathsthe panking
the warp threads.wirg#reatiio fdam%eebna@ﬂﬁ;haﬂwcmglpbmnaﬁmn@tﬂegflfsom

I 30, wh ds..h t
For mat 1 on of t he BPBCPIHS oK DR BBt b BR R wihe it payane
and are woven togdet baskingiwanp thuedb aclyitofprman pinsthicled dscking pation tihge

unstitched backi ngy ﬂrbf%@ﬁ'bs'é ntsgdténea%gc 11‘1‘(91 Qméﬂe&nngtﬁemthe
poi nt where WO 2008/ 7030PCT 00 he formationm of

third stitched b&CRIFH YA BrFaqsor élemreéfl ate a@?] exmeﬂrﬂé@ediumgf Hwa|
fabric, conpri si rgclinglayécme theegpefice layehrackl ng | ayer and an

| nt er m‘v‘fﬂt ;?]t el ayefheqﬂ?éa%%%t&a nggé?cﬁh’ﬁ E@‘ %Ber?@g Fﬁlﬁa%a %ﬁiﬂ;hﬂéﬂdi aeer

wher ei n e surfac ayer ace
portions and seq dé?htﬂilf‘abacglﬂlg afe@ready 418@@ B?@rftlﬁtélﬁélquh?ée waeldusggs| asg oY

i ncl udes sequent izall ﬂw‘sa&dnaqﬂefdndamd(w&g tm@ﬁdslamwsadadncﬁma%ma@hess !
stitched backi ng er.ne

sequential inter H’@m%é]%sg %81’{% t‘%ﬁé Sulé%% ﬁOIEISH&@{hI HB%&‘%S b?‘ﬁ?%gtpomm are
i nt er medi at e por tessentidlyccomposssiond/3 ade¥heehpeativelyothe ifiov andithitdwhished n

:‘Nlhregt S :JLI 2? rere ‘3’?;?3&% ﬁfbn@%u% c%{ﬁoseﬁﬁﬁ i 13per7 Vh?g &éa@&&ﬁ?ﬁ}gﬁj&e@?uﬁﬁ& portion
threads are 6/8, HTHH ?‘t‘éﬁ@%g%y&ﬁgﬁlﬁég% Sﬂgﬁﬂgﬁé]batck’é‘gwlﬁp%gﬁﬁ%%gg
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portions exposed to the outside, after which the protruding portions are removed
to create a three-dimensional shape.
[23] The three-dimensional fabric according to claim 22, wherein each of the first and

second intermediate portions of the intermediate layer is connected to the cor-



[37] The three-di mensional fabric according to any one of clains 1 to
9, 18 and 22 to 32, wherein the fabric is further thermally treated
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[29] The three-dimensional fabric according to claim 28, wherein the first in-
termediate warp threads only are woven to form the first intermediate portion
and the surface warp threads are woven with the first intermediate warp threads
to form the third stitched surface portion.

[30] The three-dimensional fabric according to claim 29, wherein the first in-
termediate warp threads having participated in the formation of the unstitched
portion are exposed to the upper surface of the surface layer and two extra weft
threads are woven upwardly and downwardly with respect to the warp threads to
surround the warp threads.

[31] The three-dimensional fabric according to claim 30, wherein the warp threads
having participated in the formation of the protruding portions are moved to the
backing layer and are woven together with the backing warp threads to form the
unstitched backing portion and the stitched backing portion from the point where



[ 45] The nethod according to claim44, wherein the second
I nternmedi ate warp threads are exposed to the upper surface of the

surface layer and two extra weft threads are woven upwar n
downwar dl y%gazt“?‘??]rzé@gect to the warp tg eads to surrou%%@%ﬁg?}m”

t hreads. [46] The met hod according to claim45, wherein the second
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portion (zone A) tﬁ&gné h&isRCeRABde fifehtidt BeEhLARKLAY phiebhd, 94 thE 48brmERRie
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the backi ng war p compewdof 1/5/6/%the uisdtchershackiob edrtion ¢iRitheyfiigbititthed bagking
the stitched backingnRad EHeC&ﬂtcilécPﬁBrﬁ&?m’éQbﬂﬂfuoé@’@ of graleng tlcQimiBkh@baeking
the third stit Ch%grt%%%fll tﬂg SC%(C))IgC} s!.tict)&]eh %a&gnrgppo?*ﬁcﬁp and the stitched portion are
composed of 2/4/5/7, the unstitched backing portion till the third stitched backing
portion and the stitched portion are composed of 2/4/6/8, the above procedure is
sequentially repeated, and protruding portions exposed to the outside of the
surface layer are removed,

[33] The three-dimensional fabric according to any one of claims 1 to 9, 18 and 22 to
32, wherein the warp thread and/or the weft thread is woven with a low-melting
point yarn.

[34] The three-dimensional fabric according to claim 33, wherein the low—fnelting
point yarn is a grey yarn whose melting point is intentionally lowered by mod-
ification of molecular structure, copolymerization, blending, spinning process
control or composite spinning so that the surface is allowed to be minutely fused
by thermal treatment in the temperature range of about 120°C to about 190°C.

[35] The three-dimensional fabric according to any one of claims 1 t0o 9, 18 and 22 to
32, wherein the warp thread and/or the weft thread is a grey yarn in which a low-
melting point yarn and a flame-retardant yarn are mixed or a composite fiber
composed of a low-melting point portion and a flame-retardant portion.

[36] The three-dimensional fabric according to claim 35, wherein the ratio between
the low-melting point portion (or yarn) and the flame-retardant portion (or yarn)
is from 15:85 to 50:50 (wiw).

[37] The three-dimensional fabric according to any one of claims 1 to 9, 18 and 22 to
32, wherein the fabric is further thermally treated before or after the shearing or
before or after removal of the protruding portions exposed to the outside of the
backing layer to achieve improved shape stability and enhanced stiffness,
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| ow- el ting poi npopiont i on and a flane-retardant portion. [55] The
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t he backing | ay erthreasls agbpeeteely.npr oved shape stability and enhanced

stiffnegs; The method according to claim 44, wherein the second intermediate warp threads
are exposed to the upper surface of the surface layer and two extra weft threads
are woven upwardly and downwardly with respect to the warp threads to
surround the warp threads.

[46] The method according to claim 45, wherein the second intermediate warp threads

having participated in the formation of the protruding portions are moved to the



[57] The nethod according to claim56, wherein the thermal treatnent
Is perfornmed in the tenperature range of 120C to 190C. [58] The
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[47] The method according to claim 46, wherein the backing warp threads are woven
with first intermediate warp threads to form the unstitched backing portion (zone
A) and the second stitched backing portion,

[4€] The method according to claim 47, wherein the surface warp threads are woven
with the first intermediate warp threads to form the first intermediate portion.

[49] The method according to claim 48, wherein the first intermediate warp threads
are exposed to the upper swiface of the surface layer and two extra weft threads
are woven upwardly and downwardly with respect to the warp threads to
surround the warp threads.

[50] The method according to claim 49, wherein the warp threads having participated
in the formation of the protruding portions are moved to the backing layer and
are woven together with the backing warp threads to form the unstitched backing
portion and the stitched backing portion from the point where the formation of
the third stitched backing portion is completed.

[51] A method for the production of a three-dimensional multilayer fabric comprising
a surface layer, a backing layer and an intermediate layer connecting the surface
layer and the backing layer wherein the surface layer includes sequential
unstitched surface portions and sequential stitched surface portions, the backing
layer includes sequential unstitched backing portions and sequential stitched ‘
backing portions, and the intermediate layer includes sequential intermediate
portions, each consisting of a first intermediate portion and a second intermediate
portion, the method comprising the steps of: weaving first intermediate warp
threads (5/7) to form the first intermediate portion (5/7), weaving second in-
termediate warp threads (6/8) to form the second intermediate portion (6/8),
weaving surface warp threads (1/3) to form the surface layer (1/3), weaving the
surface warp threads (1/3) and the first intermediate warp threads (5/7) to form
the first and third stitched surface portions (1/3/5/7), weaving the surface warp
threads (1/3) and the second intermediate warp threads (6/8) to form the second
stitched surface portion (1/3/6/8), weaving backing warp threads (2/4) and the
second intermediate warp threads (6/8) to form the unstitched backing portion
(2/4/6/8) till the first stitched backing portion and the stitched portion (2/4/6/8),
weaving the backing warp threads (2/4) and the first intermediate warp threads
(5/7) to form the unstitched backing portion (2/4/5/7) till the second stitched
backing portion and the stitched portion (2/4/5/7), weaving the backing warp
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threads (2/4) and the second intermediate warp threads (6/8) to form the
unstitched backing portion (2/4/6/8) till the third stitched backing portion and the
stitched portion (2/4/6/8) [the numbers in parentheses indicate harness numbers],
sequentially repeating the above procedure, and removing protruding portions
exposed to the outside of the surface layer,

[52] The method according to any one of claims 10 to 17, 19 to 21 and 42 to 51,
wherein the warp thread and/or the wett thread is woven with a low-melting
point yarn.

[53] The method according to claim 52, wherein the low-melting point yarn is a grey
yarn whose melting point is intentionally lowered by modification of molecular
structure, copolymerization, blending, spinning process control or composite
spinning so that the surface is allowed to be minutely fused by thermal treatiment
in the temperature range of about 120°C to about 190°C.,

[54] The method according to any one of claims 10 to 17, 19 to 21 and 42 to 51,
wherein the warp thread and/or the weft thread is a grey yarmn in which a low-
melting point yarn and a flame-retardant yarn are mixed or a composite fiber
composed of a low-melting point portion and a flame-retardant portion.

[55] The method according to claim 54, wherein the ratio between the low-melting
point portion (or yarn) and the flame-retardant portion (or yarn) is from 15:85 to
50:50 (wiw),

[56] The method according to any one of claims 10 to 17, 19 to 21 and 42 to 51,

wherein the fabric is further thermally treated before or after the shearing or
before or after removal of the protruding portions exposed to the outside of the
backing layer to achieve improved shape stability and enhanced stiffness.

[57] The method according to claim 56, wherein the thermal treatment is performed in
the temperature range of 120°C to 190°C.

[58] The method according to any one of claims 10 to 17, 19 to 21 and 42 to 51,
wherein the surface layer and the backing layer are formed into a mesh structure
by weaving,

[59] The method according to any one of claims 10 to 17, 19 to 21 and 42 to 51,
wherein the intermediate layer is denser than the surface layer and the backing
layer.

[60] The method according to any one of claims 10 to 17, 19 to 21 and 42 to 51,
wherein the warp threads or the weft threads are positioned at intervals of 0.2 to
2 mm in the surface layer and the backing layer.



