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PATTERNI NGTECHNI QUE CROSS- REFERENCE TO RELATED
APPLI| CATI ON The benefit of U. S. Provisiona

wa\ppBiteayd on No. 60/903, 113, filed February 23PCR082008/002361

is clainmed. The disclosure of U S. Provisiona
Application No. 60/903,113 is incorporated by
reference herein in its entirety. TECHNI CAL FI ELD The
present disclosure is directed generally t o a
patterni ng techni que. re particularly, the

di sclosure is directeak?T%uﬁNBJFEENHmﬁ% techni que for
textiles or other materials that facilitates alignnent

of the pattern along seans and, in doing so, creates

new, visually gResSREEERENCESTORELABACHBROGNDIGNat t er ned
textiles and fabrics are used frequently in a variety
of applhedeaniefhef UiSnBrayisions! Applicatinisl. 60/ 18; filed February 23,

TR cdumedn o stadite AV BaficaielioabBpRbmHop, . 70/903,113 i

ﬁé@g&%ﬁdﬁﬂgﬁre{?%&%@é h&RFHntif Cén?ir&y.s ubstantial amount of

ere I's a need for 'a patterning
technique that facilitates alignnent of patterns
between textiles and reduces the anmpbunt of waste
gener ated. SUMMARY Thi s BEH¥I6ALFIELP el at es general |y t
oap terning ue.for textiles and

t echni que, atterns .

f or mod N BT Airclasutes st tedignREY de AReLFENIng Rechnique. More

HiGlidHyehd 8EOBLIESs §RCtbd tEbSauRife tERhide fh¥Pextiies or other
ﬁ%re teQ?ile pleces,sthere y s?ﬁﬁ%”?y?ng ug@eg? t%e esoro
treatietible than ¢adilreiec | alignineat afmbatpatermatdng saCchnd,cié doing so,
with creating a visually pleasing pattern along and
geeatesnewangiallypleasisg pptternsat t ern general |y conpri ses
a design or notif repeated across the length and width
of a textile. The notif conprises an arrangenent of
substantial ly square, subgi@dr@\y identical design
nodul es variously oriented with respect t o oneanot her
i n fi Patteposd textifes and tfabricstane useat fréqudnalytin dearigty of applications,
nodul e includes at |east two visually distinct hues.
including, for example, carpet, garments, wallpaper, and upholstery. In many
instances, the alignment of patterns between two or more textile pieces results in a
substantial amount of waste. Thus, there is a need for a patterning technique that
facilitates alignment of patterns between textiles and reduces the amount of waste

generated.

SUMMARY

This disclosure relates generally to a patterning technique for textiles and
patterns formed according to the patterning technique. The patterning technique
facilitates alignment of two or more textile pieces, thereby simplifying use of the
textiles and .reducing the amount of waste associated with creating a visually
pleasing pattern along and across seams.

The textile pattern generally comprises a design or motif repeated across the
length and width of a textile. The motif comprises an arrangement of substantially

square, substantially identical design modules variously oriented with respect to one



10

15

20

25

30

A nodul e used in accordance with the invention
generally includes one or nore features or

webmsaciesr i stics that allow the nodule t o forPCEHUS2008/002361

vi sual connection or link with an adjacent nodule in
the notif. The visual connection may be a "perfect”
edge alignnent or an "inperfect" edge alignnent that
i s nonetheless visually pleasing. To forma pattern

ARORa Dok e Hos Soalh Eavdi i ien v i ffadgd o feast two
R&%BR%S?ﬁn&HH£§|ity of new nodul e orientations. The
S

vari o y oriented nodules are arranged in a tiled

conf i gurddulnused inhastaedancediitie theninvBatiomgbheray intfudes one or
the initial orientation or one of the new _
anorefeaturesey. chirasteristicetat skow sk greduole toHerna pivistiakgpnnection or
ules in,the arr defi nes, tif, which may b 3 ”
Tessifiian awpese Tadle Brberan MRotmiabfonretuds fray heay perfect
t t | 4 [ [ nLi ;
BBE UBRRRDY 1 ah' TBEARU Qe Bk, MU Ao visually
@€asiig. nor e adj acent pieces of the textile, alignnent

of the patterns along and cross a seam can be achieved
wi t houfio feam agratiern asewdingntyy the iiveatdend adesigminodidgthaving an

TR AN WS P L M R 1 M
Qﬁte%%tfbn@.oﬁhk%[iagﬂ{/ bRgn@adhBhuRs LA Qlergn gﬁ%;iwzl ﬁlgg rﬁonfiguration,

pi eces. Nonet hel ess, the vague or seemn ran
nathire@cloimddige patthermiot havimg the inftibl rieraaten ridre of the new
resulting overal | pattern both unique and visually _
Firieatatiogs. Tihe qedestiver drsigmelytheconigndad medules i the array defines a
textile. (not shown ccor di t any suyitable .

BB St T e BE gt Aty ih of ReSeils webe

i's forimdi@idd t&hile 3LQS dinBONEYRE inveRtibh | Ray HRELSeABH installed
ot her structures are contenplated. In one exanple, the
trexdilyl eWith a stightpadjusthednt dbfngneaopimoral adjacent piaces ed the textile,
yarns. In another example, the textile is a fabric for
aligamaphel themIblesrsalgne prdeiess a searpcAe be ashievedpithaut having to

In still other exanples, the textile is a.rug, car :
Py =a R ep S TR Rent RFPE ™ R BLR 5 & he various

tp@sgibieeangnpkh&%hpFb%u&riﬁ,acmwmlo;%@@-pamrﬁ PVt abu@d and/or
roll good into a carpet installation, garnment, or
aidimenebtextilecpieces. Nonetheless, the vague or seemingly random nature of the
pattern within the motif renders the resulting overall pattern both unique and
visually pleasing.

The motif then may be used to form a textile (not shown) according to any
suitable technique, method, or process. Typically, the textile is formed as a roll
good. However, textile sheets and other structures are contemplated. In one
example, the textile is a carpet including a plurality of tufted yarns. In another
example, the textile is a fabric for a garment, upholstery, linens, or other application.
In still other examples, the textile is a rug, carpet tiles, or other woven structure.
Numerous other textile applications are contemplated.

To convert the roll good into a carpet installation, garment, or other product,

pieces of the textile are cut, aligned, and/or joined as needed. In a typical carpet
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pi eces of the textile are cut, aligned, and/or joined
as needed. In a typical carpetinstallation, pieces of

w0 h@saedpet are abutted al ong respecti ve edgespPeT/0S$00$/002361

the desired space, for exanple, a hallway or room The
carpet pattern is aligned along seans t o0 create a
visual ly pleasing, seem ngly continuous piece of
carpet However, alignment of the pattern anng t he

i1 atPof%?aet»cre?S&' {hse Eeﬂ &t %!re[gré'b {tSS‘rhtlor@%'J} cf?vet Wa5EL o fill the

I sfac PRs(
|de\éﬁél(!l b@éteafiﬁreﬁﬁﬁ?ﬁe ta"Ha‘H\Aﬂr,IQﬁ'rSHﬂnbyméeé‘alrﬂéﬂ prtdrA®s aligned along
nodul e and, therefore, the notif, such that when a
fsepsis tpicemte ewlsoallhpldeasusg, |saema1glye®ntlanoasjplacenf cgpelc However,
ed only_be adjusted slightly to ali the pattern
Rigpent ﬁét'geea?#emna'aag AR s8rMy 0 SPN@?"ﬂtso'f' ogREpNt amount of

Q/%spghn%%rt %E%.s%@_&%%ﬂ%&f ‘ﬁ?ecr% th&J}\tfoﬁ addresses this

I sua | easi n

URBBlef BY )zles@{lng’ttlli@i‘ndcd%ter hisd, RAsRFoR! ﬂ@ﬁ\fotlftﬁu@h R4t WHEN a first
pi eces are cut as needed, abutted and/ or overlapped as

rreecteaf, cappet iDjistadind) ¢ryaqijecm®|¢ce rfeed mrdyebersdjulsfed slightly to align
éESIred t he V|ﬁual appear ance of the feans

& PALEHY AT NRISEI T i’eeo'ﬁﬁ a1 3 Yietyo ﬂ\ée"ﬁléﬁféf?hp%}fems may be
%t(eg)gach% kﬂ%?vé.ﬁ‘aﬁiﬁ?ﬁﬂﬁ\lg I'n doing so, the

ue o nvention facilitates

al i gnmar&mw tb h@rnn @xddrm@nBalghelstergN s otHeefehd-Based product, the
mnimzes waste. Qther aspects, features, and

advians pigsss ofret g py @seded, | ahmmd endfar| bvestapore as needed, and

éﬁ) %ﬁg@%ﬁgr‘%@ﬂt gpfégla'!n%\gl Egs'd ‘EfH &Pl?;aqqnpfg of the seams may
Ugeorqﬁmlzga bIBEANE NS bANDARE LRANDG the seams.
schemati ¢ chel

raw ngs e rererence C aracter

nefding <o, lthk @aprFiifg tédheigloot tHehiaverier ﬂicvwat@mhgm’ﬂdnt of the
in which: FIG | A depicts a generic "R' nodul e used
ttextile patermaand, aretone minpeizeswastet he i nventl on FI G |

SRR MR S ACHL NN p—

'pgretn@h‘oﬁﬁﬁve fgil&:}vmk d@scqﬁ)‘?foﬂta%d%'&ccﬁ%Sml Hgures.

arrangenent of nodul es havi ng varlous orlentatlons
corresponding to the arrangenent of nodul e

orientations of FIG 1C_ FIG 2A depicts an exenpl ary
modul e that may BBIEFRESCRETIQN RFTHEQRAWINGS

The description refers to the accompanying schematic drawings, in which like
reference characters refer to like parts throughout the several views, and in which:

FIG. 1A depicts a generic “R” module used to illustrate various aspects of the
invention;

FIG. 1B depicts various orientations of the module of FIG. 1A;

FIG. 1C depicts a tiled arrangement of module orientations;

FIG. 1D depicts an exemplary arrangement of “R” modules having various

orientations corresponding to the arrangement of module orientations of FIG. 1C;

FIG. 2A depicts an exemplary module that may be used to form a textile

pattern;
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pattern; FI G 2B depicts various orientations of the
nmodul e of FIG 2A; FIGS. 2C and 2D schenmatically

wa@lepsao34the orientations of FIG 2B bei ng br ouRgit/US2008/002361

together t o forma design; FIG 2E depicts an
exenpl ary arrangenent of variously oriented "R
nodul es that may be used to forma textile repeat unit
or notif; FIG 2F depi cts an exenplary textile repeat

unit or nDtlf formed b | aci t he nodul es of
FI G JHSqh feritts VAHoN eé‘ft tl'—‘?"éxoqg d§§rﬁ§ Fi%%t at i on

as theg Lyst .

al i gni ngBt extl laleggl Se(',ciaes 'Cg'f%é%'g ﬁHé %?at?m?e%f??%'gla being

Hrought@SgetREr @TdrmRB ddslgnst rat e the aI i gnment of two

textile pieces; FIGS. 2Q2Z illustrate the repl acenent

of a tR¥it28 éeppcte@e exp@larg Arrdagéroent efnatinesly exdemedaiRy modules
orma textile pattern;

dul
gﬁéumgéﬁaeﬁcﬂ&%sfovaﬁtsﬁ@ea?mwatt O5MOtE ¢ ho m)dul 5 of
FI G i |
vari ous yﬁ!o%pel%tggﬂ%%gh&) gli]? es t gtg{gf%légte Use

fthe MRam@aties of FIGG2E W HieRI ribdulabf ﬁmllmuﬂﬁalméfﬁhbﬁtation as the “R”
formed by replacing each "R' nodule of FIG 3C with

trhedutesdul e of FIG 3A oriented in the sane nmanner as

the re C "R' nmodul e; F 3E-3 lustrage .
'+ gni. A5-SRalbstaS A mebad 6F AUSRTIA Fertla RECHolor megrusing the
,ﬁg{c,fo}lpm PG 4A depicts yet another exenplary nodul e

at may be’used t o forma textile pattern; FIG 4B

depi CtRGS.20 Mmb2PiiusisrRithe Afigtthentts twbdettfle pleckd; G 4A
FI G 4C depicts an exenplary arrangerrent of variously
or i entRé@S.'2Q-2%illyslrete thrseplaegmerd ofigdextile piegem a not i f;

FIG. 3A depicts another exemplary module that may be used to form a textile

005 replacin
teo y rep g

pattern;

FIG. 3B depicts various orientations of the module of FIG. 3A;

FIG. 3C depicts an exemplary arrangement of variously oriented “R” modules
that may be used to form a motif;

FIG. 3D depicts an exemplary motif formed by replacing each “R” module of
FIG. 3C with the module of FIG. 3A oriented in the same manner as the respective
“R” module;

FIGS. 3E-3H illustrate the alignment of textile pieces formed using the motif
of FIG. 3D;

FIG. 4A depicts yet another exemplary module that may be used to form a
textile pattern;

FIG. 4B depicts various orientations of the module of FIG. 4A;

FIG. 4C depicts an exemplary arrangement of variously oriented “R” modules
that may be used to form a motif;

FIG. 4D depicts an exemplary motif formed by replacing the “R” modules of
FIG. 4C with the modules of FIG. 4A oriented in the same manner as the “R”

modules;
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FIG 4D depicts an exenplary notif fornmed by repl acing
the "R'" nodules of FIG 4C with the nodules of FIG 4A

w@eienexad i n t he same nanner as the "R' nodul eBCTFUSH08/002361

4E and 4F illustrate the alignnent of textile pieces
formed using the notif of FIG 4D; FIG 5A depicts
still another exenplary nodule that may be used t o
forma textile pattern; FIG 5B depi cts various

orient of, FIG : G.. 5C depigts.

an oxeabadt i Ak futrte B et il elechiet fed fing the
R FF16.has;, may be used to forma rmtlf FIG 5D

depicts an exenplary motif forned by repl acing the "R’

nodul e4Go8A defiictsStilMantdthéhexemydanyaaoddie Eh& maA be used to form a

oriented in the sane manner as the "R' nodul es; FIGS
gextia@aern;| | ustrate the ali gnment of textile pieces

fornme s e nmtif of ELG C

ot nd1SSEAREE v Ren p Ereias o e ot E A v o

texti g Péd Legitss aﬁ'e@em r?%ﬂ"aﬁééné(ﬁréfQ}éﬁogfl{/ BREALUORS modules
of the nodule of FIG FI G “6C depicts an exenpl ary
ahatangystrented)ifofmemlaonsﬂnfy oriented "R' nodul es that rray

be used to forma notif; FIG 6D depicts an exenpl

not i f Fﬂﬁrm&eeytwpﬁmmrwmehf f-?f"WGotM r@@'&ﬁfngphe Réonodu'es of

h ul es 6A,0r i en the sane wg
HiGmet RS w3 dTks B 1. Sp Rsed T (e st s s the R
trh&déd; gnment  of text| l e pi eces for msd using the notif

of FIG 6D, FIG 7A depicts still another exenplary

nodul FIGHBE anglsﬁellujssleatﬂe the afigrmert dfetextileepipads farmed using the

FIG 7B degm cts various orientations of the nodul e of
Eredif of KIG

FIG. 6A depicts another exemplary module that may be used to form a textile
pattern;

FIG. 6B depicts various orientations of the module of FIG. 6A;

FIG. 6C depicts an exemplary arrangement of variously oriented “R” modules
that may be used to form a motif;

FIG. 6D depicts an exemplary motif formed by replacing the “R” modules of
FIG. 6C with the modules of FIG. 6A oriented in the same manner as the “R”
modules;

FIGS. 6E and 6F illustrate the alignment of textile pieces formed using the
motif of FIG. 6D;

FIG. 7A depicts still another exemplary module that may be used to form a
textile pattern;

FIG. 7B depicts various orientations of the module of FIG. 7A;

FIG. 7C depicts an exemplary arrangement of variously oriented “R” modules
that may be used to form a motif;

FIG. 7D depicts an exemplary motif formed by replacing the “R” modules of
FIG. 7C with the modules of FIG. 7A oriented in the same manner as the “R”

modules;
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FIG 7C depicts an exenplary arrangenent of variously
oriented "R' nodules that may be used t o forma

wOoraosfl034# G 7D depi cts an exenplary notif forpPedUR008/002361

replacing the "R' nodules of FIG 7C with the nodul es
of FIG 7A oriented in the same manner as the "R’
nmodul es; FIGS. 7E and 7F illustrate the alignnment of
textile pieces formed using the notif of FIG 7D, FIG

O GeREh e L IR ESE (BN TR ARNPHit . hlioes, P using the

v,%ﬂ,pdﬁ:@w@nt ations of the nodule of FIG 8A;, FIG 8C

depi cts an eéxenplary arrangenent of variously oriented

"R' nTRIGI 8A depits sl aiathys exkrhglafyomnbialerthbi fay edudeddGo form a
8D depicts an exenplary notif forned by replacing the
"teetilgpgtiees of FIG 8C with the nodule of FIG 8A

t FI G
5t dediC 8 P ek aAprYr o er U tthe PoruR TS ices
for m:-‘dFlér@@HE&@’(SFQNé)(fenﬁlarelaﬁanégneﬁtl &F-valr r@uggghghﬁed “R” modules
anot her exenpl ary nodul’'e that may be use o forma
tthat mbe bpatédroformldGnofiBaddpi cts an exenpl ary

arrang_gmsnt of variously oriented "R' nodul es that
be usddGi 8D fdgpigtnamsxemplapy GOt'fJ@fmﬂgl'?M@?Péwﬂgxfé‘ﬁp]RarWOdmes of

d b R d f
TR b TR Al R D8 e e st S Hpoculs
as thegRge 'Hégl&se§n &Eﬁpla}%hgﬁﬂbﬁg oSf ?é?@ﬁéqﬁfec@(m&f ¥rom the
nodul e that may be used forma textile pattern;

frh&if AfGRS.ABEpi ct s an exerrpl ary arrangenent of variously
oriented "R' nodules that may be used t o forma
mot i f ;FIfy ¥ dqmsaegmﬁr@xampbmemﬂdale;ﬁhﬁbmaf/ beawsa@to faym a textile
re&ﬁam ng the "R' nodules of FIG 10B with the nodul e
10A oriented in the sane manner as the "R

FIG. 9B depicts an exemplary arrangement of variously oriented “R” modules
that may be used to form a motif;

FIG. 9C depicts an exemplary motif formed by replacing the “R” modules of
FIG. 9B with the module of FIG. 9A oriented in the same manner as the “R” modules;

FIG. 10A depicts another exemplary module that may be used to form a
textile pattern;

FIG. 10B depicts an exemplary arrangement of variously oriented “R”
modules that may be used to form a motif;

FIG. 10C depicts an exemplary motif formed by replacing the “R” modules of
FIG. 10B with the module of FIG. 10A oriented in the same manner as the “R”
modules;

FIG. 11A depicts another exemplary module that may be used to form a
textile pattern;

FIG. 11B depicts an exemplary arrangement of variously oriented “R”

modules that may be used to form a motif;
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nodul es; FIG H A depicts another exenplary nodul e
that nmay be used t o forma textile pattern; FIG H B

waele@saor4an exenpl ary arrangenent of variousl yPoO¥/Us2wngeh2361

"R'" nodules that may be used t o forma notif;FIG HC
depicts an exenplary notif formed by replacing the "R
nmodules of FIG H B with the nobdule of FIG H A
oriented in the sane nanner as the "R' nodul es; FIG

12A depj.c nat her exe r dul e, t hat e,

LoA SabC e BEHS S S aer feFe %éﬁf%&'gc'%en& P Hodules of
@f@”ﬁh@r\Nlt@rtﬁ@WtoqulGVi‘iAQi#@nYeOOH ey eSme I:i')'rllanner as the “R”
nodul es that nmay be used t o forma notif; and FIG

IA&ddeypi cts an exenplary notif formed by replacing the

"R' nodules of FIG 12B with the nodule of FIG 12A

ori ent®@- 1AAIdRPIGRRBOHER MRYeMpdary Heodye thatdaysbe used to form a

3E§$R| TIpN This disclosure is directed generally to
BTHtile patterns and a patterning techni que

for fomgi ngss HEBlcﬁataheEfb?nplzﬂ)e a%ﬁé&%@htn%ft\?a?f&'ﬁklgUSrlented “R”
and resulting textile patterns facrlitate alignnment of

treadulesthat emydealsed go foreh aorovifsangleans and reduce the
amount_of waste typically associated with such
al i gnrfdft 12Gdepigtapnsixemplary sreidf feoned bvséerﬁafdre%ﬂg?n Rormodules of

i 128 FRET HES madile BEHE. T2t Btk Y e gyTemngy as the &

trhedauerall textile pattern includes a plurality of
design elenents that serve as "connection points" that
are capabl e of being abutted with other design

el enents along a seamt o define one or nore new

el enents or designs. AIth&@éﬁRWEE”%eMIelenents may

di Sruplthl tlf;f‘scpo"%{e(:“rlsn GQrec{ edoﬁema%ﬂgl ﬁo vaf‘ﬂus qutlle Patterns and a

connectl on pornts 1n eac ece over al
RAtlePhifg ACENT§uA IR ESinD | sBER DattePrd € TREN SRtarRfhgafechnique and

continuous. Each notif can be divided into a plurality
aesultsg tertileprditdresfaciitatantjenment of textile pieces along and across seams
and reduce the amount of waste typically associated with such alignment.

The various patterns comprise a design or motif repeated, for example, along
the length and width of a textile. Each occurrence of the motif in the overall textile
pattern includes a plurality of design elements that serve as “connection points” that
are capable of being abutted with other design elements along a seam to define one
or more new elements or designs. Although the new elements may disrupt the
pattern of repeating motifs, the connection points in each piece allow the overall
pattern across adjacent pieces to be perceived as continuous.

Each motif can be divided into a plurality of design “modules” arranged in a
tiled (i.e. block repeat) configuration or array. Each module is substantially square in
shape and includes at least two visually distinct hues. Typically, the more prominent
feature within the module defines a foreground pattern of the textile, with the
remainder of the textile pattern comprising a field. However, the converse is
contemplated. The particular arrangement of hues in the module forms a portion or

segment of the motif.
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tiled (i.e. block repeat) configuration or array. Each
nodul e is substantially square in shape and incl udes

w@rooBeemy9 t wo vi sual |y distinct hues. Typical | BCT/UB®08/002361

nore promnent feature within the nodul e defines a
foreground pattern of the textile, with the renai nder
of the textile pattern conprising a field. However,
the converse is contenplated. The parti cul ar

 eomorednedile Wi tmehf inntetne B HerfeRop) 42 Sther modute
SHBISh aRE hdtlfYbdtd@BthSdilied SreAFBUAY NFTd IPSRHRedManBbRly, oriented

the notif, but the nodul es are variously, and

itk téspest toaotoahatheom fdredepbsitidnis witspebé ntotd. dihe orientation of
another in fixed positions within the notif. The_ .
dackrpadylenmay beabprighiainveriegly apd/qipratated 9980 .ear, 270° with
and/ or .rotated. 90, 180, or 270 With respect t on

TSR 10 RO F3ERanBngfnont bh Ui B Fsirg s forms a
MR LMoty Mhud Mp'aq%i_ﬁer{THdd‘ule aBdign, dodhtlBssIm¥aR MY Weformed.
design, countless notifs nmay be forned. The notif may

A espotiemiay balsyoimetsiyainoetasymal etrickd, pbapendipgam thieeparticular design
particul ar design of the nodul e and the arrangenent of

R dbe ewdule apddtiparransemprteofBedylee with the patterning

t echni gue h ne or r.e of .var.ioys features

that  PAETIIqS st Foloyssaith iRe Pasteming tBelimialie g e one or
GREREGE IVaRoWs tBatube eklgerRfliitad ali 36AMtionv dF i MdbYical or visual
ori ented nodul e, such that the design elenents of one

roodaedionr with ah¢ iedg® 0 aniadipcent, seripldyrerieatred rhoddalbesuch that the

desi gn el enents on an adj acent nodul e. The connection i
85188 SHgPerte ohoneadiie e copiaeWiEeT GrMRIFRIFEHATK toFhe design
aelé%ér%%'éry aRl g@?&qu mgbtﬁg.at ﬁbé C ﬁf?ec?ioﬁer%g%tc’onéw%g 3 Mhatch” of
or nmoreé variously oriented nodiPesare A anged

eRgRehOd&iFele@arts TTRAAIURINY PlABIng “RRMdtem” s Afesult, when two or
overal |, harnoni ous design. Mirre particularly, each

moohel \arionely wiiestest modalkes apmerredges bdgd-togedge, each module forms a
arr%&gegsgt of q§si n. el ements and/ or hues that

APt gbaiyevaralh RaFmeRigreAgdss with the design

el ene es 0 l; 0 e :

She TGP 2L ONR e LI5S0 LRShne B hoin o

"dpeinkgedkent ahidefigefeldeshty nnadl/MRnésS thah odrlesporass, toSUE Boordinates
that the design el enents and/or hues appear t o extend

ovth thrudesigry etements and/drrhyres ahengnaldieist ere oHercidser , The lateral

Oarligr‘rflr?\entI gp&rctwee%tges rrrrmgtycilgéultl {21 ;;Anpl)eci'Pec%h%agc%scl)fg&sign elements and/or

hues, such that the design elements and/or hues appear to extend continuously or
“flow” from one module to the other, or an “imperfect” match, in which the design
elements and/or hues do not flow continuously from one module to the other. A
perfect edge alignment generally results in the linkage of design elements across the
respective modules, while an imperfect edge alignment may create the appearance
of a break or discontinuity in the flow of a particular design element. Nonetheless,
the lateral alignment of any module edge with any other module edge is visually
pleasing. Accordingly, any module having any orientation may be placed adjacent to
any other module having any orientation and still make a visually pleasing

connection. Depending on the particular characteristics of the module, the resulting
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el ements and/or hues do not flow continuously from one
nmodul e to the other. A perfect edge alignnent

w@emenad4hy results in the |inkage of design el POBEISR08/002361

across the respective nodules, while an inperfect edge
alignment may create the appearance of a break or

di scontinuity in the flow of a particul ar design

el enent. Nonetheless, the lateral alignment of any

nodul e d e Wt ot her nodul e edge i,s,.vi sual o
[ﬂ‘%tésq %W(S:?(gleﬁ) t)fern tﬁ\br&khtlgeﬁ gpﬁrb (éﬁy may ha’(ze a greater %
OJré;?maqtc'o%rf@é’tﬂ@flﬁh?@?%a@%@%fvetyo cﬂﬁ¥d'°5hﬁfteff@ﬂHé&ed (i.e.,
havi ng any orientation and still nmake a visually

phayglsives greatree & area thﬁecpmmhsegfomegrbhmd planteints)! ar
characteristics of the nodule, the resultingnotif and

overallh o8 |qxa,m|slsﬁ5t PR AayUe e@eatmwtye cwéﬁsenzed as having
(bl%l ed:)tlon s etéy,r gf%tl ;ﬁh%’a?rrallewggrtgg%tt ﬁgfﬁrl gf?\ehps ndéor hues

onnec

(dlorf the‘TPe\épE‘él‘r(/% étgdl @%Klﬁ{me{‘ﬁE ea%obh%tmﬁb@'mt'o?etﬁe respective edge.
foreground el enents). I'n sone exanples, one or nore

dukgpite rsmyh kmigehsaﬁnanenfy,l a2eldteas! hmnrmgltbmfdnroelutesomai/ result in an
symmetry, such that the arrangenent of design elenments
dW@PEfPCth'iﬁ‘éEChaWoﬁ@effﬁét maighecepordigige the hyipmastqgiated with each

agio I)')n%eet th{étgla?%txén@fc{ eeisa gnr?etﬁe ec%gﬁgaal SPubs?an%%ﬁy identical
rlﬁ&Hé&lohE‘I AEnhiBAe 1ok efles MRIchNhat aﬁy @:@Eé ‘?é‘édll?%?fhs a perfect visual
dependi ng on the hues associ at ed each edge. In

aoeneaioni withh any ethanplige. each of the edges has a
substantially identical bidirectional allgnnent of
hues, AtONERhsrMarfXaBtiRs MAvdfTafuteosheh £dper praepetry, it will be

Vdn%g togé)?lpa% ¢1| 0 e\%l Uﬂﬁfé@er&tgfe{shee%%ulewngp%ggr \?%Wérally, each

examnpl es may ure s et r

uﬁ&&néwmoé Bgimbgicoaesal dt I§é/mbrdénﬂafrhrﬁ@ﬁ\m&cﬁ tMymodule.
vary. Generally, each nodule may be asymetric across

dthelneeditle oray haeebeovensd degege djlswm%rvc (fieyrmpery degrBlaé) of 0, such

dule may. have an overall de of .s nnetr
(R, Hifo Foulfo by sRmmERIcoacreti AnY RiseCHRL CRYLING, s such that the

| :
RN 0GRSO 72y e e s

Gominedthit RCrosO twd, bisditiRg tdeaterlim®. MR Auill el $ndeystabl rthet where the
across two bisecting centerlines. It will be

unedle tnshigles Bhteaginedineraf smmmta, ‘tfmmdelg algo widldave ghleast two

e al so have at

| f
iS5 P IR te HER B PipngeTensifinuat U paresefhipodule may
HavB U o WY Vdged BRtHTBRIHBLHOMN symmetry without being symmetrical

across any bisecting centerline. The degree of symmetry determines the number of
distinct orientations of the module and contributes to the appearance of the overall
design created by the variously oriented modules in the motif, as will be illustrated
with reference to the examples.

Since each motif comprises an array of optically connecting modules,
adjacent motifs also are capable of optically connecting to one another to form a
visually continuous design. As a result, regardless of the orientation of each
particular module, any module can be placed next to any other module without

disrupting the overall pattern of the textile. The number available connection points



have one or nore edges with bidirectional symetry

W t hout being symmetrical across any bisecting
w@eoBrol4ine. The degree of symmetry det er m nesPCTES2008/002361

nunber of distinct orientations of the nodul e and

contributes to the appearance of the overall design

created by the variously oriented nodules in the

notif, as mAII be iIIustrated mﬁth ref erence to t he

iﬂﬁ?%sl gt geRetn of PEq RSt 3Pk & she et For
CRRApIE a%o@fp{h'a? @bh?r@&ni@ﬁ{ddﬂgestacﬂasgﬂﬁe gy F] & ih a%ow) and 16

forma visually continuous design. As a result,

rregduled éswn the drdnay (lel, émt abluom)difas &a(tbnmmtlbnmmlnas in each row and
nodul e, any nodul e can be pl aced next 0 any ot her
ﬁ&d@ﬂr@eﬁmmeqmtsumswbtqqlfgnﬂhe‘\‘:éqré'mw, tbatp@étﬁrn en adjasent textile

S gifsssanty ReaPithaheRng $Ah Ry RANREPhGr ROhi AQGHIRSR of one
td'i‘@ce”i‘%idtfve tg%rnowqeltﬁ"%aa FRJdufe Shdde W%é fto Jaﬁgnment with a

nodul es across the array (i.e., in a

nooldule ondibersetdred plecay Thius,eadjadent aextide prates heay HIeGallgned readily
connection points in each row and 16 connection points
iwitielitle wasteirm. Accordingly, the pattern on adjacent

I b
oty A aPEStaN e, Rl P ERaRaroR8 ofe PRT{IeSt §timay align
10 %% Q&Bcérﬁ d@ﬁlﬁﬂglé‘némg% forf alt &¥€a pbrtidh dPlaGe dié'kﬁé?\ element. The
alignnment with a nodul e on the second piece.

aciwadedign ¢lexient magibagea clagd bbap (i.gnea operaelndlsj ownobhn shape (i.e.

little waste. In sone jnstances, the design el enent
Sieople MR APEN GINds GApePle %@rmeirgqenmtwnagja@éegﬂnera"v differs in

g?z)? grang ?rm%n% ﬁmfﬁ S|dce)r e tlﬁ)ng 8¢ SQI%EISHI\?QHQIREQ npoeaNles Although

emen e ne eSI el ement

Qh@S@Ol/ 8lBARAt (rayehotke pmememd@.)a RGLOHR) of hﬂ;wdtlcoaform to the
one or nore open ends capable of further connections),

15 anchngemenalof)eleinéritsr\slthm tepeatibribe precenca ofethe new element is
i.de-by-side tiling of S|n1larI¥ ori ent ed nodul es.

ftf'ﬁbﬁéﬂ dﬂ%‘r%’“neW'éb BRI MR teutlepiecss €ap e 3rFpnegd in numerous
f
Sl anB 360 KB Yo R 2B BR T GvbR REATOCTENE O

el enenfariods dadpktubt the sms.e.rﬁg tddhisquel WibyOlbeMherstood with

textile pieces can be arranged in numerous ways and
gefarendedenthafiswesi hel purposasiafsimuglicdv.dikainumsssls grav be used in the
arious of _the ter t echni

20 1eYEsssty apc\wgf:ﬁlke feature?atlt WI|PI qunderstooé‘l'tjhat erre a plurality of
similar features are depicted, not all of such features are necessarily labeled on each
figure.

It is noted that each module is described as being substantially “square” in
shape with a plurality of peripheral edges or boundaries including a first or “top”

25 edge, a second or “bottom” edge, a third or “left” edge, and a fourth or “right” edge.
However, it will be understood that, the arrangement of hues may not include a
square shaped border or defined edges. Rather, the modules are defined in this
manner to provide a convenient means of describing the arrangement of the hues
within the confines of the module and to assist with understanding the patterning

30 technique and patterns of the invention.
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reference to the figures. For purposes of sinplicity,
i ke nunerals may be used in the figures to describe

wo pdos/163ad ures. |t will be understood that wheP@T/EHS2008/002361

plurality of simlar features are depicted, not all of
such features are necessarily | abeled on each figure.
It is noted that each nodule is described as being
substantially "square" in shape with a plurality of

perlp edge or oundan

"t op" r]_(:"kbeélvés ae%gli %rls cfbad' SwetgabgaVIgg tah‘?lf‘"(':fﬁ&\f of centerlines,
|||18uémg egg%ngﬂﬂ@n@ fc‘éHférhnéJr a "tr'aamerseed&%termé‘ve\éerfrrst' ldiagonal

bé understood that, the arrangement of hues nay

rtehterhmé add aasesomﬂdﬂgsdiﬂrnedtehtmdeacmﬁ wikich bisdcedhemodule, only
Rat her, the nodul es are defined in this manner to

SPBV fb Whido maynbe Mbeleh 98 the trwes.i Oi hﬁglona@udmal centerline and

rrangenent o

TP S ahiedling SFiaPePetesh -0k Hrifs flo oBheeed piseg of the
trﬁ&hﬂé Rl HE Rt hisd Qécd?lfd Jl%ﬂapyﬁmﬁlfﬂ@s Ektl@ﬁw b%%we@r@?&pectlve
modul € i's characteri zed having a plurality of
@airt f bppesed doneérd aif mige a\ddohagl it wdii balundentard thaethae positional
transverse centerline, a first diagonal centerline,
and daregtéer@mharaatjéﬁamomsafﬁ aaderfer disgusaionfpurpeses only, and are not
bise sone of which nmay be | abel ed

'NePﬁ%§F?§aW5§mgfﬂé"Y ffldi nal centerline and

transvgseaCqspiQt ld Ben&iet apd n%b\’ée%o RRSPEST ibkeud@l oS illustrate
of opposed edges of the nodule, while the first and

sveoomlasi:eagoofahe Panteemihg nexhnapdee nﬂwebebdelerlOO@pelm thaeacterized

pai rs of og posed corners of the nodule. It wl be
@ﬁaév'gs dsubstaatiallyisguaresbape defingd Ringiplyraldy of ewwhera' boundaries
[ i O4aS dISCUSSIO urnLpQos
ob%d c# ép‘é lg)tgt lﬁﬁm e?}%ggwﬁlch %shqwn ast ] ﬁla@lf ﬂgsgnﬁgine With the

rmsmms .nF&ﬁs Inithal dQIrEhE GricIRAGSH, copﬁ%seaméug@s 11% t1U8 extend
can be used t o illustrate various aspects of the

pabitemmltygmt:ecflmndqmtloﬁ'l’[el adshurefedr®0 toathrdmeghout as a longitudinal

characte ed as havinpg a supstantially square shape
W‘Z Freptubstantiplly gprajel Topﬂ%?’ anoﬁ@ungamo(égd Sfkes 102, 104

?ge%%l %}%harﬁgf[}/ lrjrqp {oﬁ% %.?@c‘h*& I'58 r}efeﬁ'resdq?(i{m}hﬁ)%gﬁout as a

bl ack this i

URinsedtEe efré&nin&bhd)ﬁse ﬁ&@%ﬁdllﬁﬁ@ﬁﬂell@@ne bAStHRX! Bidfirst direction
substantially in a first direction DI (also referred

0 anertba ghennd cﬁs?caon mre cehstantially pe treindiculaato one @nother.
iggSt 16t Irr?(l)ét}fe ?8(5 inc udes a fc?regpo%n " eggﬁre]en%)rﬁolsl%dan%%gheeﬁd 112. In
this example, the design element 110 is shown as the letter “R” in black and the field
112 is shown as solid white. However, it will be understood that various other hues
and combinations of hues may be used. Thus, the design element may be lighter or
darker than the field, and the field may be lighter or darker than the design element.
It also is contemplated that with some modules, it may be difficult to discern which
elements comprise the foreground and the field. The precise characterization of
each design element is not critical to the invention, as will be evident from the
examples.

The module 100 can be reoriented in numerous ways, as illustrated in FIG.

1B. Orientation 1 is the module in its original orientation with the “R” in an upright
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extend substantially in a second direction D2 (al so
referred t o throughout as a transverse direction) and

w@e@sdedage antial ly parallel to one another. TheCT/USHD8/002361

direction DI and the second direction D2 are

substantially perpendicular t o one another. The

nodul e 100 i ncludes a foreground design el enent 110

and a field 112. In this exanple, the design el ement
]c%gflgérag hlg mnggtaég)ﬁ ﬂ d?ttlli 0 8d% \Aga\}%g 86 ‘éFE‘%‘%ff hﬁwgfrlig%lt drelative to
URERIROT DRGAtaYRRIDYIhOMIRIIHRSBNE RRRIARLE eegree£ relative
hues may be used. Thus, the design el enent may

[toghieetatmn 2aOkentatihad it biee modlild, rotated hethler 80 (dleglaaps bbelative to
lighter or darker than the design elenent. It also is
(%Wlné?ﬂﬂ"a%eoort'?fﬁ?t'\?\ﬁ‘ thisstheemrgulg) iasits p(lglﬁak,orbg\tatlon inverted or

Eééa%{l\k d\k/:g)rdd (?r?eg{tgt ka%]ﬁl}%l ,,e.gg{,\% of %(Hgﬁ ' So%t eroeca'%letd 90 degrees

ore round and i S€ rization

Qb @@Chglﬂe%IMeek@rﬂ?@htétﬁ)nngt Ohbﬁﬂaﬂéh ¥ Qs ttn@ module rotated an
invention, as will be evident fromthe exanples. The

reviditiomall 90 degneebeelpthor teeatiettation Burientistionn s thesmodule further

illustrated in FIG IB. Oientation 1 is the nodule in
iretated poypAditionaliOregreesielativa tq pdentation 4. an

uprig n Upat [ he modu

D ORI B0l SRR B Bek, (B deee 0, e

WrieAtdtRni KR aldifféfeneBpFddrafcedthbf eﬁ&]ﬁot‘ﬁ@ﬂéh@ntraﬂﬁﬁt AdwRler, as will
addi tional 90 degrees relative t o orientation

e smenavitbweteremscet toe the darha@ningt exaelesn ot fmdul@(haﬁag aeakegree of
relative t r entatl?ns Oientation 5is th

YOI Y ﬂthetcf)ggefe Pgwrﬁ’aqa by s D 9R ﬂv%ntﬁaamothﬂhadsetae same
da%p@%\qhgeg 89&3@%%@& ﬁt%tlgnse. rgggtlé}iacgaﬂfereqtlgegt %t 'dBIE ﬁavmg a

@pmemtatdegmeésof @fypﬁ?d%'llﬁlhbﬂﬁr e7ght5‘d|§thh@t onchthBohLWiIRd rABdule with
additional 90 degrees relative t o orientation 6.

@t isemmetivodegee of tahdeasd duRe of driypigallyr Imasamef@wan than eight distinct
addi t| onal 90 deglr ees relative to ori en tion

BREnLagoN o B Lo PG B AR T S ARR PG of dFeedymmetric
%ros?@ﬁﬁ cQﬁfeﬁmeﬁtty;Q&HR%s %lﬁjr’ J ztﬁ{c?mle pgﬁ{é%ﬂﬁ% *\Baﬂlﬁ having a

each er orientatio Fbmever as W seen wt

fs@inareRnC degree t dfe2 riEeRispinAgetEE ai(frﬂs§9¢woacémdﬂines)hﬁ)plld%gy &as two
degree of symmetry other than O typically results in
M%Pr'eﬁ&a&pnbn m@dulﬁé\aémgt% swan@thMeQM@ fis., symmetric

h Stated, diff -
RERn gL e P ot gPBaNG DTy anf 1P Fall b Rpre distinct
Qriehidileh. Ori entations, while a nodule with

Returning to the figures, a tiled arrangement or array 114 of variously
oriented modules 100 may be prepared. The selection of each orientation may be
made manually or by using a computer or other device, and may be purposeful or
random. Each position in the array corresponds to a position identifier, as shown in
FIG. 1C, which can be replaced with the corresponding module, as shown in FIG. 1D.
In the example shown in FIGS. 1C and 1D, the array includes 4 rows and 4 columns
and therefore may be referred to as a “4 by 4 array” (or “4 x 4 array”) of modules. In
this example, the arrangement includes a total of 16 modules. However, other

arrangements are contemplated by the invention.
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at symmetry degree of at least 1, 2, or 3 typically
has in fewer than eight distinct orientations. In

w@aoosiledhar, a nodul e having a symmetry degr eeP©f/U$2008/002361

(i.e., synmmetric across one centerline) typically has

four distinct orientations, and a nodul e having a

symmetry degree of 2 (i.e., symetric across two
centerlines) typically has two distinct ori entations.

A nod havi Ng.

Sy iec 8819 B2 RAHRE ko 5 filast, Bl ffigps modules to form

IMRELLE S niotht %ﬁhltl‘xﬂéspa@!@rﬂ/s ‘%Bﬁ\edéis\yvhﬁﬁtare presented in the
orientation. Returning t o figures, | ed

doliawigerezampbas. dr willbd Mdeffstomt thethd)tyntmss etﬁeedmmn‘d whdgatterns

100 may be prepared. The selection of each orientation

FA3Y Be Torprd AeERdine o dhe matiganing techaituauead that gichepatterns are

dev an urposeful or random Each position

%W*%“mgrpgvﬂﬁéfmggpSnds t o a position identifier, as

shown in FIG 1C, which can be replaced with the

correspondi ng nodule, as shown in FIG ID. In the

exanpl e shown in FIGS. 1C d&mample1the array includes 4

rows and 4 columns and therefore be referred t o

as a "FAGb&Azp'earthayn exgmptaty ynodule .29§ tb\atomaw@emssé in jagcordance
Ls yexamle

W|J1u| hees pa rrilnt pecha{qr,]%ngggepur Iog]ecs éjdelm ?cn{ oL ad n%F Ingﬁlt&tlon the

arrangenents are contenp

¥oddie ZDOYﬁ@édl@c@d E?%a%ﬁ@%@!u%staﬁtnal@ﬂjﬂa?e SpelRfined by a plurality
repl aced with various nodules to form nunerous textile

rftthécretinal geziphietad bpahtlamessor cdges 202, 204, 0106a298 each of which is

presented in the follow ng exanples. It wll
Fhawnde dathedarm ¢ Haneres hemrapieop; dass QﬁH'"}SE&'@Fé’r"ﬁé‘“ed border,

&v F%e Yt gfr%ﬁfﬁ{edljeﬂga t’img flgUl%Sp%tﬁ ?{ %’c%otel%QMS%légNeen edge

hat™ 'suc rns are-cante

Izrmeemdl &dge mrmheusle Ehépoird d*ambcatré 230 &Wb@fahuany centered
nodul e 200 t hat may be used in accordance wth the

péarigethe Inggtthe@ﬂwmgspadOZFaﬂB puikevdees agfecendnard 212 yxt&nds between

I nodul e 200 h
sdees 48,161 Yo ghmFedeels et abs #22&2&‘%"% HibsRaiagy ceered along

SHETE 9 B PR, RSB RS 20Fe AR o 21,

Haveven blaick.e The thddale220D e nitaticdl Blingdefirgt diagordenterline CD1
border, as will be evident fromthe remaining figures.
/qnfi|asgmnggtacg1@r@§ttbﬁdgn@g1m@g¢ntgd@@s CT, CL, and CD2, such that the

module 200 has an overall degree of symmetry of 1.

It will be appreciated that the various components that comprise a particular
module may be described and/or represented in numerous ways. For example, in
this illustration, the first arc 210 is shown in white. The second arc 212 could be
described as being black with a white border or, alternatively, could be described as
a pair of white arcs, each having endpoints along the respective edges, with the
black interior space being part of the field. For ease of discussion, and not limitation,
the second arc 212 is characterized herein as a single arc having white edges and a
black interior space. It also will be appreciated that arcs 210, 212 and the field 214
may vary in color. Any combination of colors may be used as desired, with the field

color being lighter or darker than the foreground pattern.
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202 and edge 208, with the endpoints of the arc 210
bei ng substantially centered along the I ength of edges

wWQoms/1e138 Li kewi se, a second arc 212 extends PET/VRI®NG/002361

edges 204, 206, with the endpoints of the arc 212
bei ng substantially centered along the | ength of edges
204, 206, respectively. The nodul e al so includes a
field 214, shown in black. The nodule 200 is

S s T BRE 2B, bolt St AR, 2R e qand® dftedfito various

g@ EhnéiR g, BEhc \Wﬂﬁ rE%cW@%g@n%ﬁQg%%u M3 QORI |all¥]g(tqual length,

egree of sSymmetry e appreclated t
trbspective mgnmmbdnﬁntha tustamitpeyss lengih) dndtdspective segments
nDduIe may be described and/or represented in numerous
ways having asehspardially requl| denigth, mﬁathabﬁhe Rangement gf segment

Fth s SR Areackenss R 2A 8 B aer o,
al ter gt Vs%h%en'?q%yd t}?eeagfoﬁﬁféob%\qtfﬁ% BalRlifar OJorWBht&f a design

arcs, each Nhaving endpoints along the respective

ettgeent wnd/fortheakicutde hud.erlnothis praapleeithg Padnigesifent fd design
field. For ease of discussion, and not limtation, the
slaroents and/gr1buessis cyhstantialy wl@at-h%raéndnsva@natr@ahglloeg &dges 202,

88 SR Pge 2 %R 2o 261§ pB116S ol i, Py Snother.

%%V\f@:}’ tN@ 5 ahgerROMOSF d SRR M4 Hfes QQISL%s%rm%“y ldentlcal
be used as desired, wth the field color being Iight

cahdolearrﬂﬂ@estrtclallaaiohgleedgestr 2040206 Juab ttBHMeégessmmosnrdéld(B/ form a
2A, each edge 202 204, 206, 208 can be divided into
\p&ne slualicampnt Meith ene another. cn copgrppt, Pé‘s%@éswe é@%ﬁf@ e., 202

bst |aII eq aI | engt res t|ve
s 2,208 B, BRSO o RGO Sements € ¢
rl\ﬁﬁ@ﬁfélés\éeth%‘?eg f§e5‘§ecen9mgl9 cohﬂHbcﬂQ; ffove Hbs.remri@hbbh &wmodune to
length, such that the arrangement of segnment |engths
itee senrtnast willded applacerg fecae bhedpei®og fig@@4, 206, 208.
Each segnent may be associated with a particul ar
por t i JHTRIPS 0§28 the medhle %qua@rb%reﬁa'ﬁﬂt%'mmﬁu%er similar to

tﬁ‘%ttéﬁsv?n@é‘oam)éoenne%ﬁ?a%{ aﬂﬁe'{ﬁ”t 'aglgi SJsS'Bffriﬁéstranon the

/Oor hues 1S su I'den |éa
b RUURS "Rﬂ%r.aﬂ&.oﬁughpﬂobmededw& 28éh &%té&adbwe By

forma perfect alignment with one another. Likew se,
tek@mainea tge maniusodrieided gm@lesmhwﬂhhd/eardelnuebatl tor some module

Shnehancl &l L SenLl gL nd Sl 1Ll 2S00 SU95R: the same
appearance. In this example, orientation 1 appears the same as orientation 8,
orientation 2 appears the same as orientation 5, orientation 3 appears the same as
orientation 6, and orientation 4 appears the same as orientation 7. Thus, there are
four distinct orientations.

As stated above, each module may be positioned next to the same module
having any orientation. By way of example, as shown in FIGS. 2C and 2D, the various
module orientations 1-8 may be brought together to define a pattern of sinuous
shapes against a black field. As shown in FIG. 2D, each module forms a perfect or

imperfect optical connection with the edge of the adjacent module(s). Further, the
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perfect alignment with one another. In contrast, other
edge conbinations (i.e., 202 or 208 with 204 or 206)

w0 e®aho34un the i nperfect alignnent of segment SPCT/US2008/002361

Nonet hel ess, there is a seem ngly continuous flow of
el ements fromone nodule t o the next, as will be
apparent fromthe remaining figures. Turning t o FIG
2B, the nodul e 200 can be reoriented in a nmanner

HsTenlemers B gehEEHevarPpil pfERE Fultfnthbdulet Rsptively and

Q@ﬂééfﬁ@g%‘flﬂg a pPRiraffy MR él@ﬁ‘lehﬁs FHr‘é\(blqﬁf@ ghqye each
oriente By exam ning the various oriented

nodul EEsaphlztrraMgel'nelne afv nobetuldest hal\tmg ofarisosTrienthtions will define a

desi gns, sone rotations and/or inversions wll result
Mﬁ“%d%ﬂ@sgemﬂﬂtrfﬁ 4%@"39'ﬁﬁ‘eab9p@hﬁfaqf@é By way sf example, FIG. 2E

exa atlo Rears the sa nt at |

ﬁ(usgrlgl n%g irrg\bg‘gé aﬁlguggr%le i o g IFathgha%am C“‘ustrated
Qhsingnihat lefer 3Ra%983t'h% YRS FBsiadn GhdiBAbATSHOR llc%ld The array
orientation 4 appears the sanme as orientation

titnebu de sar tet 1 ofl 256 metdiuhesth avinigevatiabis onientatdensst at ed above
each nodul e may be positioned next to the sanme nodul e

haV| nd sngenﬁHCeFﬁ"amqswleSBWWay\aaf bexapiprad with §hﬁ3mrr|ewondmg
lentati o

| GS, _.2C I
SR O S 306 B ToUR 5 TR 8P o PP L 2187 & shown i
SFHG‘WST@ﬁBﬁﬁzfQﬁicﬂﬁfes% mLadky &f %Qwﬂﬁ%l%h@d"@nﬁﬁbnﬂs@hat form
2D each nodul e forns a perfect or inperfect optical

cerioe b éw nlesigh leldrhentsdipeludingt direlcad28¢ dotblewitdles 222.. triple circles
Furt her, thedesign el ements on each of the vari ousl

3PP eFREaURE] ot HenBRLPEsShageh det PYasTRleasigpe 226, each’of which is
%84 Ln%%ét eijléfd ‘i‘i&' %Ecalgﬁg ?rﬁ %Ie'n]i%tci){ %ﬁWeSC?%rB%ﬂwt COFI\[ﬂEtely white,

r CI'Es. r angemen ules aving

‘é@ﬁip%tély%lhﬁm\ﬁlfth ANwhitk | Bord@rf)l BE s@mb mowﬁnairdnaaggm&mvh.te and
of design elenments or shapes. By way of exanple, FIG

Dlack|(with tarwibits bardes). xHdBewary av\ezmlootomfmuraimsyare contemplated.
oriﬂgte nodul es 20 ain illustrated using

_ TR CA18 vhe MronAe s PR, TS Ater opgh with available
;eggp&h@) Sheept ol R BREHARTNE ridili3h 0l 256 MOdul s

vari ous entation e generic "R' nodul es

then mgs.beGcraplisedtad hdwt e patteAsip®N@cgque of the invention
orientations of nodule 200 t o forma textile notif or
fegiitates aigemenBof ko ohowreitextite @ieces, InTihés anst M‘hezrisamples, it is

%\Hg«%&?—%? ﬁgmglol#rtﬁe te x¥||e ;:c)|e{éltgsc(?eplcte(ti‘l in thegfng%dreseang may correspond to
a single repeat unit or motif. However, it will be understood that the repeat unit is
continuously repeated over the length and width of the textile web, and that the
alignment of textile pieces illustrated herein may be achieved using any textile piece
patterned according to the invention, regardless of where the particular pieces are
taken from the textile web.

Viewing FIG. 2G, a first textile piece 230, for example, a first piece of fabric or
carpet, includes a plurality of peripheral edges including edge 232, which extends
generally in a first direction D1. The endpoints of one or more arcs, for example,
endpoints 234a, 234b, 234c, that form the various elements of the motif, abut at

least one of the edges, for example, edge 232. Likewise, a second textile piece 236,
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various new design elenents, including circles 220,
doubl e circles 222, triple circles 224, and nunerous

wordenorisnuous shapes, for exanple, shape 226, PEHUB200$/002361

which is set against a field 228. Each design el enent
is depicted as being conpletely white, conpletely
black (wwth a white border), or sone conbination of
both white and black (with a white border). However,
or confjqurati conte t ed. Not.abl .

Thie Pl s SEl BIRGP A =B oF sAtH CRufBE oV @B L eripheral

WdkBs MeRidifPkg eeﬁgﬁ)owbvﬂkﬁ)exté%ﬁ%egneﬁélﬂnﬁ ttl"llaeflrﬁﬁﬂlrgaﬁfrﬁ/ D1. The
of “the motit 218. Pl GS. 2627 iTlustrate how the
eatpeintd aifg)rteemmommcgffot danmplie,anrtd 240af 2408, i1240t,ebut at least one
alignment of two or nore textile pieces. In this and

&lfﬁfé‘?e%@énfﬁrééamp'? edged}Bed that some of the textile

Pl e ARG A el BUP§ ol B TR AP DAL RARR o84 n FiGs.
Q@jﬁ{cﬁﬁﬁo‘;&\stthé‘tplécgg 286 £ ar‘érBrBu%ﬁt oAt dGShdther in a direction
repeated over the length and wdih of the textile web,

&Yl it isaeviddre thiat grarends @844,e234b, 23p¢ eaethei fidstiptecatz3® will align
herein may be achi eved u5|n% any textile piece
gsa@q lé/r\ﬁébl e @A i2AB2. 24Pb, RAUE arethe weond dieted? s s Ipdoing so, a

artic Iar |eces are ?ken fromt

fyne hi

SEER LGB prate B oPURBES offh{hd oAk, 5B SuPEE re Saroned
%Eﬁﬁmaesea?n §'(§I§$wrpk@r9€t|9|fesflépélh GsY d&sheBaine éx@@r{dil‘i’éeﬁe?ond the
plurality of peripheral edges including edge 2

withetsienst ehthse gemkr lidcgs iwhen ﬁeedaetd fbrrdamwbms[)khovwmm FIG. 2H.

endpoi nts of one nore arcs exanmpl e, endpoi nts
Adhguehy tgalignment qf Retile praces ffé’”\%’rq Blysalidy eﬁeﬂ\e'sshapes or design

ene(:f‘né‘ﬁ}glafcro&?l}\"légs%‘éqgﬁg a?&efnlﬂfg ttea?m%&i%q%§ ’th% mventlon creates an

exa a°secon extire piec
2)35raiIQﬁ1p€é(s@m| &, coanme&?nd\sm RGAItOft if AlFfit @t & d%@érﬁ%e boundary
includes a plurality of peripheral edges including
@dyebmenwldlachnexmemdgemleawécys| n the first
dlrectlon D . ggend poi ts of one or . aE arcs,

I

exanpl'® Magyc@sesy WeZﬂ@B is sifpele sidsaby-sife &yverefn%f gilar textile
gr&%e? ggﬁﬁ ’pr{c‘?fc%ﬁé.a'ffm IS)f n'?;qg %ﬁ%égg@ﬁ?ﬁ'—’a& an Iké’h %fc%tes different

I gnnent 'O e text e pi ‘eces

sizb psddedl(Rd examplelSthe 2hapanéf 2 Barmiénttdierophfcafe @déhs Maé be cut
are brought towards one another in a direction D2, it
iagd aberefore aligned differemids Addision2wheps piecen ateheutffromta roll of

AR ENRE INRTILR N -

Further, where a portion of the textile piece is replaced due to damage or wear,

which often occurs with carpet, it is unlikely that the replacement piece will consist
precisely of a textile repeat unit.

FIGS. 2I-2N illustrate how the patterning technique of the invention
facilitates alternate alignments between pieces. Starting with the alignment
illustrated in FIG. 2H, the second piece 236 may be moved in the first direction D1
relative to the first piece 230, as shown in FIG. 21. Initially, the arcs are misaligned
along the seam S. However, because of the edge symmetry of each module, further
movement of the second piece 236 quickly results in alignment of the arcs to form a

seemingly random pattern of interconnected arcs, as shown in FIG. 2). It is noted
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seem ngly random pattern of shapes may be forned, sone
of which are adjoined across a seam S (shown soneti nes

wheoosiles4as a dashed |ine extendi ng beyond the PCT/US2008/002361

di mensi ons of the textile pieces when needed for
clarity), as shown in FIG 2H Al though the alignnment
of textile pieces fornmed a plurality of new shapes or
desi gn el enents across the sean] t he patterning

ttﬁgtr}rpnsqaq%n%fe rengtQYneQ%ilfPer%gtr ?ﬁ' b?pg?ormeacl alang Fhe oM S than

ressi RYPES D
tth& HLSERED id PRs. DRUNSAY, )fh@@fs@al@eérﬁ\ﬁgﬁo@dﬂ\ﬁfiﬁﬁbf tRatdvlefall design
and textile pieces. In many cases, however

sfonpéceb\sﬂtéeatbmedlpdecealzrsgmﬁmt aedthetiiqally pleasiegt i | e
pi eces is not practicable. For exanple, where t

shape FbFS-apK2NeHigraieatusthei ’f‘P\é?'Bﬁ'i!t of she ﬁ?%\é’sp'@%ﬂ% in the
AR, 8o BF 21O ey ST e FREble, 5 R Ps. 2 ang

AUdiEbEWBREINYent WBEIIR iRiaCfiffercAt Sv&ldtl deEiB éach qJekngQ}‘.sJahf pleasing.
textile, the pieces rarely are cut t o include exact

dnevilk bpeatdemwdpd olhatt lhmnpaiusemher Bligrintents ameoetemplated In this
portion of the textile piece is replaced due to dama
Sxameley theypiecss m'{éfsrbafclsagt P drRile, ok injthis case, a Teast 16

at the replacenent piece will consist
q“&%ﬁ%é%vhgf atextile repeat unit. FIGS. 2I-2N

i 11 ustifi@igsen a¥sHdven Mltigrmfm,ttﬁéPBttGHﬁwﬁechH@ue of the invention
invention facilitates alternate alignnments between

paclitetes the aﬁgrilmgntw'»ftthetth)ailalpi@an”ém 236|wistrr titees@comﬂ piece 236 is
FIG 2H, the second piece 236 nmay be noved in
oved inithe ceradid Grectiandisy Begnyng Méthrﬁhes%"gamew@t;ated in FIG.

3% aﬁpg\m\/ GI ?M %ﬁe av:mai)iegzlrk{% {Aeeseégﬁ(z %{(jg 23%fmttl?'1” are notin

m Sa |gne

edgﬂammgratugmn@ft waBhhegshtteen dflrENeh thevREEplec®R230heHowever,
second piece 236 quickly results in alignnent of the

atigymentgs faghigved saadity byInyovingithensesand piege @86 further in the second
i nt er coppect ,.as.shown in FIG 21. It is
HUF%W%Q? 35 et?'cé?cfﬁ‘rﬁlrg %ﬁr esults in a different
pattery %&H@r é)@?\@g b@gt@ %mzﬁqmgt@gﬂ? tan%f{%ent of the design

illustrated 1n F , the visu

REniErs oh tWeeiregaladlylshdped grecéorarkday ehd‘iﬁlrahldﬁr{geﬂ portlon of at
pi eces 230, 236 is aesthetically pleasing. FIGS. 2K-2N
leastigne texdiler igpeatemitovenent of the second pi ece 236 in

the s ond direction.

nent occurri %

exampiE o WL o el ARG i e Fieces may
'b@SH\IaH(S By n?erglyf LGS QKET & mdieséiOthe pRchs RFiNGhe theoretical
vi sual 'y pl easi ng.
boundaries of adjacent modules are brought into alignment. As a result, the amount
of waste generated in aligning the design on adjacent pieces is minimized. For
example, where the module is about 4 inches by 4 inches, the textile pieces need
only be adjusted up to about 4 inches to bring the respective designs into alignment.
in sharp contrast, typical patterns often require a significantly larger portion to be
removed, and often wasted, to align the textile design along a seam.

The patterning technique also facilitates replacement of a worn or damaged

portion of a textile. For example, carpets and upholstery often are soiled and are

not capable of being cleaned. Typically, replacement of a section or piece of the
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It wll be understood that nunerous other alignnments
are contenplated. In this exanple, the pieces wll

w@bioghoxyo | east once per nodule, or in this caRel/Us1008/002361

| east 16 tines per notif. Likew se, as shown in FIGS.
2M 2N, the patterning technique of the invention
facilitates the alignnent of the textile pieces 230,
236 when the second piece 236 is noved in the second
dire?tio bDZ. Beﬁinqhng mﬁtp t he ali‘gnen il strﬁled
i“AASE Q" AP ENEWITEW'AG B! SRfes rfé"'g aPi &P L eghigye proper
LNENREFOBH ik Gl NitHNtHd @J(i%ﬁfngafn%td?lggioh.n IPRGEJeRPR Patterning
alTgnnent with the pattern of arcs on the first piece
28thnidienefferds glebnrfixibility iaclligaveat rapaddbdtyerbyotentialinfpr use of
the second piece 236 further in the second direction
pmallgspigess e gdap materals,aq willdbesdistusesd ixeanpeetion-with FIGS. 2Q-

and 2P illustrate the alignnent of the design

ements on two irregularly shaped pieces 242, 244,
each 'Trt‘J?rl\iH?'tBQ:IQSPQQt 40 2RT a8ortiBAShoLIFon*bf b&extile has been
repeat unit. Thus, nunerous possible alignnents
beinoeed fiond 2o instullatibe X246, ahpiebgeforming be opadimgbyr void 248 for
merely adjusting one or nore of the pieces until the
rReifieg p ceplacameTdRieces Aofcrapi2 B EHE- 2R) ofi thestextile inavnilghle for use
i.nto al.ignment. As,a resul t.h nt. of _wast e
L R 01 iR Rt BReofthe BB KA S R duay e torger
Thil B §Fenif®r asCHWN & FIBNOREof HayBRALUN SiIdr §f 8BMED. 4n the latter
inches by 4 inches, the textile pieces need only be
adsa)aiuddplapcraps lkaytvildbe neddksl to conipleteghé hatallespect | ve
designs into alignnent. In sharp contrast, typical )
pat t e'Mish ghe erpriobgratieras §orgind pe@rding toathgePatirypineotechnique,
t o be rempved nd often sted. t align the .
PPy GRRTGmetdgcs TRYAE e sl The SR Ridhn g gentioned
%b%@e,faﬂgt'\%bﬁ@éﬁ%efo%@i’gﬁ(&ﬁlﬂ@tat @bcaméauR. ahusafRBeR be prudent to

portion of a textile. For exanple, carpets and
upresbist Hreymofitkenarat sze dhé eeblarednent ienst tockep slightlydérger than the
being cl eaned. ~Typic repl acenent of a section

. . ally, or ,
priebsien ot thevgidy b%ﬂ"ﬁf@ﬁﬁ?ﬁ%ﬂﬁ@dﬁuaﬁ keast pRe podulgrlensth and width
f jc to achi eve proper alignnent of
?%ggf)tz‘taﬁg'ﬁér)ﬁ%\? ?ﬁthteﬁ}éméxi sting installation. However,
the pFES R8I ATE06t e @xehbRirg fepliceatedt pldcex2$a, 1258 defined by

in alignment and better potential for use of snaller

piashesk lings) seatapayrdecranadved fagmvihiel telsdledicsanuds®d Tha replacement
%?encgezcstzi, E4Vrvri1atayhb<la:|ir$§élle2d(%n numerous ways, examples of which are shown
respectively in FIGS. 2U-W and FIGS. 2X-2Z, in which the edges of the respective
replacement piece 252, 254 are shown in dashed lines. In either example, the
replacement piece may be adjusted as necessary to achieve the best fit and
alignment with the existing design. Any excess textile may be removed from the

replacement piece before permanently installing it in the void.

Example 3
FIG. 3A illustrates another exemplary module 300 that may be used to form a
textile pattern. The module 300 is depicted as having a substantially square shape

defined by theoretical edges 302, 304, 306, 308, each of which is shown as a dashed
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2Z. Turning t o FIGS. 2Q and 2R, a portion (not shown)
of a textile has been renoved froman install ati on

wWQ2dg/1033¢y eby form ng an opening or void 248 fPBPCT/US2008/002361

receiving a replacenent piece. A scrap 250 (FIG 2R
of the textile is available for use in replacing the
damaged section of the installed textile. The scrap
rray be | arger than t he openi ng, as shovvn in FIG 2R

be sma red ter case
F{Tﬁ% Iﬂéepgmopl e%(fbeg’oels noBéncrl] eaaege OedgbOI{%FéP%w”hbe evident
ifrovh @hd Rinhfifing Vbtfes! he various patterns forned
according t o t e patterning techni que, numerous

r epl adéeemodplec8@8 indydéxe acsaméwbat Lisbasst @fenperecdl10 Astending
ment i oned above allgnnrrent of the design occurs at

é’&&‘ﬁ‘f?ﬁ)ﬂ‘ﬁﬂ‘-’é 302038, wi Wﬂﬁ’d’P&@téPud%?'ef"edt A28 baing suhgantially
:Iglﬁ%rgd ?{r}gﬁﬂ\%?e ﬁf ‘fé’s&%g@%g gte e?.%\i/g?é AP?rbnenlfn%hﬁt edolge 312 of

ftR& e@mbgo ligd sURBsHtiafP81oNRd4lr& di hc@ﬂgrhWe @bﬁ of the module
| arger than the size of the void. GS. 2S and

i30DusThatreodute r3d0aalyo nedbdeseaemmmlm:tetraﬂab;daﬂfeﬂement 314 that
(defined by dashed I|nes) that may be renoved from

fe&sandp ée%?ea\oedzse 041206 efhierrshpeifits af @@éfmmdese!e%yt 314 are

r f a
kgﬁ%%tmggtﬁag c%q eirgc(ie E%‘g tRE?&@N%Ueﬁgg@veF?dés 3?& %% Ar? innermost
g@hﬁih@f SQGw%‘ht 03‘14t ResubetReishy ‘ﬁ%rdll@plt@Qﬁ@HﬁHerﬁio%ﬁ%dge 312 of
254 are shown in dashed lines. In either exanple
tehmnerg 3 1k efien rerpaieder nﬁyhd)mcuidnjlméoedoamnna:esfew $18, ghown in
achi eve the best fit and alignment with the existing

deuteq ﬂngﬁoése'@eéeo i UPptantaly B\érnﬁeﬁﬂ%opCfQ%nwﬁeond diagonal

r I
BRSSO CTRSI ly BIRLTaH sl o
PRI 300 hiPslgd ReSBPsynhmbtriyRy 1be used t o forma

textile pattern. The nodul e 300 is depicted as having

a sub$ecnof atiges 303,304 %9@8 derf baalividad inbeoegmérdalr, b having a
ch of which i

S e e atReily 2 THaUAGRINEY SeeHasedR S d Bikbeevident
?nﬁ:gnt ?gg HO h‘%?"th d@{hé\é’#g%%grﬁﬁng%ggg% éc{g&r@\ggh@o&eé@ @bé‘%as a first
abenarthus&&eme}et ehdk,defined by elements 310, 314, while the end segments a
have a second hue, in this example, white, defined by the field 318. Each edge 302,
304, 306, 308 can be characterized as having bidirectional symmetry, such that any
edge will form a perfect alignment with any other edge.

Various orientations of the module 300 are illustrated in FIG. 3B, in which the
module again is illustrated with a theoretical peripheral boundary (shown with
dashed lines). The oriented modules may be prepared in the manner described in
connection with FIG. 1B. For clarity and ease of illustration, the corresponding “R”
module for each orientation is provided above each orientation. In this example,
orientation 1 appears the same as orientation 8, orientation 2 appears the same as

orientation 5, orientation 3 appears the same as orientation 6, and orientation 4

appears the same as orientation 7. Thus, there are four distinct orientations.
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bet ween edges 302, 308, with the endpoints of the
el ement 310 being substantially centered al ong the

wo envgtibB4ad respective edges 302, 308. An i nner POBUSEdg/@2361

312 of the elenent 310 lies substantially along a
first diagonal centerline CD of the nodule 300. The
nodul e 300 al so includes a sonewhat trapezoi da

el enent 314 that extends between edges 304, 306. The

d & ol t 3 _
ST SIS U B o mae i o
e’ﬂg%d?t@é'rrep;’r%d HNmioBORY 6 th & ek 1tihEomeTif S2Er@RmMmbidAa maze, as

is substantially parallel to the innernost edge 312 of
shewsrib FELRD.Thke ldengm radmpneés a phuralitg wif lc360 andmpenshspes, for
a field 318, shown in whit he nmodul e 300 is
§?jﬁ'§‘95ht5}‘h%t?9t'a§k¥n'?@@8%?’dlC'%@F’o%‘épﬁ %écamtmtﬁabr%agona' closed

SRBEE50E N5 CRANA ASHITRLE] AL BEHOSSILIR HAIBUS for example,

Gﬁ%@@s@f in2)REtt Me St dne FRHRDLRS eﬁ‘&tﬂﬁ‘l& 302 exatBfle, 2RBpoint 332,

308 can be divided into segnents a, havi ng a
sildregt aapdriphler 3l edgeidad4 berhgtrhotitdR2i | | ust rated with
respect to edge 308. It will be evident fromFlIG

that tfl@s. o’efn% illusigte hpwithss pastarping dgehnigie fasd!&ateec?@gnment of
%Wg has ngl%dngc%% Z?B'G?\%&? if Eﬁégvgﬁ lcpeFlﬁlgl 3E l3?\dc§‘?=f epqnnts 340a,

enents seghents a hav
saoerai JhdBe 342 6rﬁ"'t§xtﬂé‘8)‘@ee336’\’ﬂéatdﬂ adg.f. otz ehupé.h@ 348, 350 of
field 318. Each edge 3 304, 306, 308 can
cespreatveshapes 352, Mm@xblecblemi?'&)waﬂormwmlyglysanm)m pattern
that any edge wil|l forma perfect alignnent with any
Of Hearesagene ehhisherotaresdacvne s83MShe nodul e 300 are

i1l UStl\f\m\gr UEB li?rgjh?ﬁrgg?fespp%g#)g pnatdgefn BBH]UAE c%i%ﬁk Bl and D2. The

illustrate eriphera

 (prdreyvinaligh ﬁa@di,ednké P&ShoddiBén esdhemte%etonp@luheﬁ.sl&asé BEleast 16

prepared in the manner described in connection with
Ein@s feBmatifrin chdr directiond Fonsxaraiplej FIGU3G |dapictsnan cm;nple of lateral
correspondi ng. "R' nodul e for _eacrg| rientat

BPAeItcr ABsYiEnaah oi Bt PlsRe 33 If HTVesk Myfies direction of the
%Ho%)}t fﬂe’ \%?lO%JS@HQ&%rlﬁ tIotPﬁ tSRIIE p%%e?ﬁi@@ﬁtr'e%}wgahgn as shown in

ori entation appears the sane as ori ent at i

®1G.E3H,abi form3 eqpeiagly rah@omgimtarn dﬁﬁﬂxt@fﬁoa:hbeu@d&haﬁm Although
orientation 4 appears the sanme as orientation 7. Thus,
ttlhieraégamenf multan@,tau differenti dasigat bejng fernaed a@ng and across seams

%%ﬁ%@é} usF ety HEF&%JF o‘?ﬁeégﬁ %%F ré%‘ipz %ﬂm aé)%g,pieces 336,
BRE appets té BY cHMidtbnt3ith HES RINMAiRerd f IR EoxtiftSpattern.

Example 4
FIG. 4A illustrates yet another exemplary module 400 that may be used to
form a textile pattern. As with the various other examples, the module 400 is
depicted as having a substantially square shape defined by theoretical edges 402,
404, 406, 408, each of which is shown as a dashed line.
The module 400 includes a plurality of elements 410, 412, 414 (shown in
black) arranged between a plurality of substantially square corner elements 416,

418, 420, 422 (shown in white). Elements 410, 412 are spaced apart by a bar 424
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shown in FIG 3D. The design conprises a plurality of
cl osed and open shapes, for exanple, substantially

wheooagaaad cl osed shape 324, substantially octegDUS1008/002361

cl osed shape 326, and irregular cl osed shape 328. Each
of the open shapes, for exanple, shape 330, includes
at | east one avail abl e endpoi nt, for exanple, endpoint
332 al ong a peripheral edge 334 of the notif 322.

LR P A S P bR P S a0
%ﬁggléﬁéﬂﬂ chw?e sBac%ldg%artsfv 265 %Gexr?%g)gﬁ% i'ﬁtaS e%éQ@dlrecnon

on textrle piece

\mtli‘et%dpebrmkiie@&ﬁantﬁ&m @R2r espect i ve shapes 352 354
on textile piece 338 to forma seem ngly random
patterﬂﬁmentsﬁhﬁ)@buts@né/cxsfamaéhpaft@"v afings ndges 403, 408 and

ATy SLATLS AT 2l ATELS, R B RS, L HOLL cemen
l‘hgggtﬂ%eﬁpﬂi'i & EJbs‘?é}FtE |9'r58t%gﬂ9r irPEhd o MH é%l?t@sa‘;r‘\’d/@rt at least

tines in ea directi on.

@é&ﬁﬁlﬂy@]eﬂﬁéﬁdg’é@(ﬁemllﬁﬁént&rlmwls@bs@éntiaﬂv es@hnguldt in shape and
vertical msalignnent. As textile piece 338 is noved
iahutshendyior et legst pbrtidly d@frrmasedaehé%arﬂmjsnm@es sufstantially

oSS ISPl GEes, 530, 308, Bl o alian, as. SHOME emaining

icgﬁtgrr@%;]ﬁ%&ng%@@ﬁeﬁm A!htat' ghmtoghf% %b HYTER Jvesdl begree of

erent desi gn elng orne | ong and across
Seram?ettyhﬁrlthat illustrated in FIG 3F, the overall

pattern fornmed by the abutted pieces 336, 338 appears
t 0 béaefoﬂéges{l%ﬂom 406, B8 cae haidiidad ipfo tasmans@, b, @s illustrated

é}rge{sgpg}%%e 40%[9 iﬁh 5(?spﬁ%/\|/eg§etgh§eté\ Sfr)é1et anoaln)stantially equal
h@agth laRd PESeBlivl sddtneMtt b Har\‘/ﬁ\gvf‘gu&%t%ﬁlv%ﬁu@‘l@ﬁ@he%ch that the
the nmodul e 400 is depicted as having a substanti all
aguagemshiagfcsedaifenn kethghhys it bpometiichbload gash 48k 4012)4p4 406 408.
406, 408, each of which is shown as a dashed |ine
FhaGreten sesmen Riefkeach esdeaAgRi 494, 4P6.A08hastasfinat bue &biq:k) defined

Eubur TR Dbl 25 06, vHIERR DL RRIRER § o fiG i b2 409, 405
408 t{as@%%cd)rm whe (White Fi&TRAtSY thtGkorddrleldmenssed18, 420, 422.
apart by a bar 424(shown in white) extending in a
fEacts edgh 402 1D6,M0B, 408 tave be coaanterized anlpaving HidBectith@) symmetry,
such that any edge will form a perfect alignment with any other edge.

Various orientations of the module 400 are illustrated in FIG. 4B with the
corresponding “R” module for each orientation. Orientation 1 appears the same as
orientation 8, orientation 2 appears the same as orientation 5, orientation 3 appears
the same as orientation 6, and orientation 4 appears the same as orientation 7.
Thus, there are four distinct orientations.

FIG. 4C illustrates an exemplary 16 x 16 array 424 of “R” modules. The “R”
module may be replaced by module 400 to form a motif 426 that resembles a
plurality of black overlapping zigzags, for example, zigzags 428, 430, separated by a

plurality of white interconnected bars and squares, for example, bars 432, 434 and

squares 436, 438, as shown in FIG. 4D.
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and el enents 410, 414 are spaced apart by a bar 426
extending in a second direction D2 between corner

we@bkmarossd 420, 422. El enent 410 abuts and/ or apCT/E8318/002361

partially defines edges 402, 408 and generally
resenbl es a square having a notched corner defined by
corner elenent 418. Elenent 412 is substantially
rectangul ar in shape and abuts and/or at | east

tially def dge 406. El t 414 al
Cobst RHe3. 4t 0] GEuiagiedow e patsuminwesbriase ilkeres aienment

o?"ilé{tllg reEF{ihhd/ ﬂ%f {(\/ﬂﬁ ﬁqglfelllﬂgtl}atl%%qg n“?aqlékﬁ\e'n? of he desngns on

sub a ona cen

Ehh AdLp caBWPIBES] ml A3EHAS FIG. hfF deidingl dH0aligh et lor ﬂeeSdes.gns on
(not | abel ed), such that the nodul e 400 has an over al

dbgr@pectﬁvesymmmp 2. 1TheEacehalb@I@}en4&m>ea$0¢ be4®Btingy0ds, despite
gn be d|V|ded into segnﬁnts a, b, as illustrated with

the persenterfdipyeelaments g Fweﬁégwéefh%‘—'agésgﬁmm s a havi ng

a substantially equal |ength and respective segnents b
havi ng a substantially equal |ength, such that the
arrangenent of segnent | engkdiiples symmetrical al ong

each edge 402, 404, 406, 408. The center segnment b of

each d&igAliRstrated yeuamthaoexanazle af fimedulé1560 (ftﬂtanw be used to
ef i ned el ements 410, 412, 4 e the end

g%fg?réﬁeéﬁé PafteEn c FheApduly00 ﬁ&lifp'CﬂaS heyinga subsgantially square

SRS b SELARA Yo B o PR Aot i

e ak iazgskhag linayi mgthb; EbrifRatdtmdloppysaeédges 50651808 extend
that any edge will forma perfect alignnent with any

cubgantilydn thafirguliresticeRiaendace sﬁbsmrréia#wlaraéleht):@oacz @nother,

[ lustrate with the cor nd'n "R i
4 Pp5rS tibes 12 SAB e SMBIERELY FEA ke Airectiop D2 and
SATRIAR AP BAAULAE e Abteptation 2 appears the same

as orientation 5, orientation 3 appears the sane as

or i entthtirmedube 5006harde’rd giuradiny 8f gieedr sibbhaatisiinecemgular bars

orientation 7. Thus, there are four distinct )

éﬂpeﬁ%étsldngachpGWM@ Isl ubstangipby eaHEl‘e'Re'ﬁp%Thriy‘le'd&hlGBaf 510
424 of. "R

AalsPs 48 g s dlERa0 L P FDY AT BROPPT IRFe G edees 502, 504
gaﬁéth@ﬁaﬁlﬁlly%e‘?béﬁd‘aﬂgr B 86k $¥£141aPPBAY ?ﬂzg?’:igsextend in the

exanpl e, zigzags 428, 430, separated by a

second direction D2 substantially between theoretical edges 506, 508 and are
substantially parallel to one another. Bar 514 intersects bars 510, 512 at a point P
offset a distance D from a longitudinal centerline CL drawn through the module 500.
A pair of substantially square shaped voids 516, 518 respectively interrupt a portion
of overlapping bars 510, 512 and 510, 514. The module 500 is substantially
symmetrical along a transverse centerline CT and asymmetrical across the remaining
centerlines (not labeled), such that the module 500 has an overall degree of
symmetry of 1. The remaining spaces and the voids 516, 518 define a field 520 of
the module 500, shown in white.

Each edge 502, 504, 506, 508 can be divided into segments a, b, b’ ¢, with

respective segments a having a substantially equal length, respective segments b, b’

having a substantially equal length, and respective segments ¢ having a substantially
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plurality of white interconnected bars and squares,
for exanple, bars 432, 434 and squares 436, 438, as

webasnoi4m FI G 4D. FI GS. 4E and 4F il |l ustrate hpeT/UR®08/002361

patterni ng technique facilitates alignnent of textile
pi eces 440, 442, with FIG 4E illustrating a

m sal i gnment of the designs on the respective pieces
440, 442 and FI G 4F depicting an alignment of the

desi n the respective S, 440, . 442. The qv

st el el ane CRE kerRnE A eanstn e JprBugfiEalone each

QdgB Y2564 BIY6S 568 € BB AR §5S amh%'ﬁﬁaé@e&oﬁxmlsﬁésos each

Flé. S5A I l'ustrates yét anothér exanpl e of a nodul e

%Oe fatfatt eey(Widte) gefineéd by dienfield 5201 arldesqpatdngs b. hthe second hue
ule 500 i s depicted as having a substanti al

S‘E'té‘é'f)é’eé'naﬁévdm endeoints afthasy 310, 632, BHunthe fesgedsive arrangement

s 502 04. 5 ac sh
FdEa T pmretle TR wenti fic ion 05 Rt SueR R At sos, soe
e8diRFoRA% &&h?& %ﬁér\rﬁu\tywitﬂ ohB&nbtHest Iﬂtérﬁ?ﬁs‘t ot'Fleeraﬁ‘a@@ment of
are substantially parallel t o one another,
d1es ssaid etk bubaky m rbéicaxkdreneti ge 51562, H0UL allslayrelsmlttslmme alignments
second direction D2 and are substantlallxugarallel to

HedapntPe 504 Tibrasslin a rsdiect Hignowas vahils etharsiwi instead define a

b II | a 510, S 4,
R orshres et Eumthdif et BT edhedi o FanTHCAE"
Wi dt h.vdBRius DHRneatidpR st dhe %Beulfelsf(ﬁ)t ardl Megtden .E" FIG. 5C with the
substantially between theoretical edges 502, 504 and

icorresetding (“RT Inyo¢mze pdndihisubxamitle oobietatibd 2l apfdars Bhe same as
512, 514 extend in the second direction D2
sqm@faetm 2lorignttiofee?P REFEDIE B 25 IFEEtN60, ostsatatin 3 appears

s%%bsésagélars éa? 3 lgn ntgtlgl’?% ?[;wt he hee?%e aJS orientation 9.

ersec a poln

d'h%&&ﬂ@ﬁe A?effas&ra.ﬁ.dc%abhmhbnal centerline CL drawn
through the nodul e 500. A pair of substantlally square

shapeFIGobASIIEGIGtessaB exespbry |8v>el8yarrent 522 opt'Ra npn:duiesonThe “R”

of overl appi ng bars 510, 512 an 14. The
50YI8 mayHe tehiacad by ragdueoP g oy aﬁgotaf $24eydneg Plurality of

Cen%ernlnb&%d%r?rgﬁ?tabe ; ré Q&L‘ﬁ@?ﬁgﬁﬁ?%%‘?ﬂéﬁgﬁg&g%or trellis, as

I'nes (‘not suc
Raswalin engesel | degree of symmetry of 1. The remaining
spaces and the voids 516, 518 define a field 520 of
t he ndd@$.&s5a00l 5k ngmqatmhcwm|th@patternmg technique facilitates alignment

of textile pieces 526, 528, with FIG. 5E lllustratmg a misalignment of the designs on
the respective pieces 526, 528 and FIG. 5F depicting an alignment of the designs on
the respective pieces 526, 528. The overall design appears to be somewhat random,
but continuous, despite the presence of new elements created across the seams S
between the pieces 526, 528. Numerous other alignments may be made with the
texfile pieces 526, 528. In this example, the pieces will align at least once per
module when moved in the first or second direction, in this case, at least 8 times per

motif in each direction.
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Each edge 502, 504, 506, 508 can be divided into
segnents a, b, b' c, wth respective segnents a

whawsngp4a® subst anti al ly equal |ength, respectiREI/US2008/002361

segnents b, b ' having a substantially equal |ength,

and respective segnents c¢ having a substantial |l yequa

| ength, such that the arrangenent of segnent | engths

is symretric al ong each edge 502, 504, 506, 508.

Segnents a, ¢, and b’ %d es 502, 504, 506, 508

each have a first hue (mhl é? Be ned by the field

520, . §£@|m§f}§t%st§/eh§?«{@th%r SRARPIE M UEMbEMLIBGHD tHA hBEBe used to

by the endpoints of bars 510, 512, 514. The respective

efbrraragrematpamtferdnuébe inodsyerhed isi depdmeld aslbating aIsuhkttan'gally square

edges 506, 508, such that edges 506, 508 readily fo

a;ha@e fetined;by g‘aﬁ%ﬂt'c%p@ﬁpbﬁr@ sfersRa2, 604, %@Pas@acht Hawhich is
rangenen les i dentii c y. )

esba\évg %SOE &ggﬁdn %su??mesbgdr(r)emngdag a ?mg\gﬂglgL shaped

HmemOb10Mahl 4 @&H:Hd bﬁnfbn@eﬁlfzeﬂ{at aflaéegﬁ‘lﬂ@f‘ta zu&ﬂig' €The first and

others will instead define a plurality of shapes that

tsecondnalementtd B10) 612canendrrdngelasta sewewhat rdstad 5®)f|guratnon The

Various orientations of the nodule 500 are |IIustr

iendmamts of algreent; (9 agrsubsiapHalnepntered Aeng and/ppat hﬁagt partially

éfé?‘n?.tgﬁ?getrtfcglme tl oébi" € {ktsew'islgze tf?ear{e%dgc?l{\ast ?%Ee%tnénq 612 are

AN PBBppears t he Same’ as or'

Qub&Bhallyenterad B%@Sanhhgf SAER pSrtANY 8BFRL ddHes 604,2606.

orientation 4 appears t sane as orientation 9. Thus,
t her e lartkis egampldj sdqhmftthef:rs&releanerﬁmd tFé @coBD element is shown as
illustrates an exenpl al array 522 of "R

rheamgégorﬂqhen ORe cms)duwlréx 8BS dB@‘eF eﬂpaks@awwsr%%ﬁko Beigggroximate
e(s){lga %dgg% f)e%“ h ft'hgqﬁggor c&éygsﬂl)bvkyasogragg being distal the

er connec ars t

|@Eﬂéd?8d§ésrdﬂ@taw EHOWeldrEit id @nt@fiplatt@hat theFdI&mehls.may have only
FIGS. 5Eand 5 F illustrate how the patterning

tedehhiguvay @ech tase es différgnirbre, of maxeddhehpye ordtipigehues and
528, with FIG 5S5E.illustratin m sal i gnpent of the

FOSIHRRIOBA DR oECTIRN I oRb IS sl BO8 samaries §yfeld 614,
@ﬁBWﬁtthhl@@ @‘ gggéthg; ghgﬁﬁg&%ugpéinl%lagtlﬁs may be used. The

respective pieces over a esl gn appears
tmedle sooTEMBabstaatigiyMsyinietfiodlt blddgus, didgs il t @nttédine CD and
presence of new el ements created across the seans S
@évmmmrl@aﬁ@l@geﬁ@svms othgr croteslinass Brusethelmemine $08 has an

mnth t.he xtile pieces 526, 528. In this
FFE'Ideeg”?eh% Wmeedyy Rhe align at |east once per

As shown in FIG. 6A, each edge 602, 604, 606, 608 can be divided into
segments a, b, ¢, with respective segments a having a substantially equal length and
respective segments b having a substantially equal length, and respective segments ¢
having a substantially equal length. Although each edge is divided into the same
segments, segments b and ¢ are in opposite positions on opposed edges of the
module 600. The endpoints of elements 610, 612 define combined respective center
segments b + ¢, while the field 614 defines the respective end segments a.

Despite the use of mu'ltiple hues in elements 610, 612, this pseudo-
symmetrical arrangement of elements along each edge 602, 604, 606, 608 ensures

that elements 610, 612 with align with each other to create a seemingly continuous
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nmodul e when noved in the first or second direction, in
this case, at least 8 tines per notif in each

wa@lreoeaoi4en. Exanple 6 FIG 6A illustrates yet amoOL/i82008/002361

exanpl e of a nodule 600 that nay be used t o forma
textile pattern. The nodul e 500 is depicted as having
a substantially square shape defined by theoretica
peripheral edges 602, 604 606, 608, each of which is

Jeglgp W 'I?‘ré( ﬁfﬁ!l)h wnrl %Ii\ g@ﬁ#s%ﬁo%ﬁv&vgr g 3onal nature of
ianens 618 tshzlt rers@rimhl 6Sma pe@EAT aligfiRerts I 8dd 3d3><|?|ne imperfect
second el enents 610, 612 are arranged in a sonewh
ralighmensoof segmeaits.onforTherepld, p@wibs thé venlrlenerdneﬁmnons of the.
are substantiallx centered al ong and/or at |east

Faedyla 60 ndfené tw%rta@uceweswy%% 682 mastide Provided akove each
tol'll% e tht P.ateq a‘j %ﬁ%ﬂ% o?%?ie a"?loi?i%J th?rgé !Ie%aé’nplegwnl result in

centere or at | eas

&@4im ct'ﬁllgﬁwmélteéfaﬂpérﬁent@tharﬂf cthﬁ’nfe' kSé 18dePaBBhgnment of
and the second el enent 1s shown as haV|ng nor e  t han

cm'(entalloos 1 wind [ witleredalt e pofat alighoent ab sédraek}y b and c. It is
roxi mate the nestl ed edges of each and the

be
mogﬁ? é"r‘atcéﬂ &his XIS, LEiegtatipn bespreret He s3ee Restriesgation 8,
q‘#%%&n%f ?%%%gveééﬁtﬁgfsarﬁe a%}%r.%ﬁ&‘t%ﬁgéacc;{ q\t}athc?ht 3td€appears the

enen one ave

@bﬁ\fe%rs%‘ﬂfenm%n @%nﬂ%ﬁeﬁ@@ﬂn@é’s%ﬂﬂéb?s‘tﬁb%aﬂ@%‘s‘; o@@ﬂtatlon 7. Thus,
conbi nati ons thereof. The remai nder of the nopdul e 600

abenerare ésurdlistinet driéttdtioshown i n white. However, other
hues and hue conbi nati ons may be

00
E UGt '%‘fslt";?t%‘yﬁ'i‘mq"?i“@éqryall%hgl%aaﬂ?\éééﬁa‘?f K modules. The
SENNER) e SR ASUTBRELCBF  BLARAN LA KBNS 1Rk Velemble o

I nes as an overa

dﬁglteetraf:tusyrémtvéuamnglsta%aﬁbpw shéwirlif>FI6.A6D §iachhich the dual
edge 602, 604, 606, 608 can be divided into segnments

apntﬁare,difﬁmlhtq‘ésqﬁeckive segments a having a

subst i I e | th nd res ective se nts b .

oon oGS Te A e Ml e R e R e ek i BE R et ote alignment
. a

AP e P B B s o

IR@ REIplstive .aeebsosm 622 Bnd FIR B depiBigtdnoslgnaiend Dpﬂwdesigns on

edges of the nodul e 600. The endpoints of elenents

ahe regegtivepiases ®3RbAARd AsewpBdhevariountather examples, the overall

design appears to be somewhat random, yet continuous, despite the presence of

new elements formed across the seams.

Example 7
FIG. 7A illustrates still another module 700 having a substantially square
shape defined by theoretical edges 702, 704, 706, 708,.each of which is shown as a
dashed line. The module 700 includes a plurality of substantially V-shaped elements
710, 712, 714, 716, each of which is shown in white, and a field 718, shown in black.
Elements 710, 712 each abut edge 702 and elements 714, 716 each abut edge 704.
Each of the elements 710, 712, 714, 716 is positioned within the module 700 with

the narrowest part of the “V” proximate to a longitudinal centerline CL. The module
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segnents b + ¢, while the field 614 defines the
respective end segnents a. Despite the use of nultiple

whees/ 10334l enents 610, 612, this pseudosymmet rPCHIUS2008/002361

arrangenent of elenments al ong each edge 602, 604, 606,
608 ensures that elenents 610, 612 with align with
each other t o create a seem ngly continuousdesi gn,
while the field 614 will align with itself. However,

t .bi -tonal ,nature, of  ele 610,. G1

02 it B RurieL laR A T RoefiHinEa{T i ERaidhe transverse
e BREINE TS anb A5 KYAMRItFAcalVAGYsNEhchNEF YIRE 'd@a‘é%nal centerlines (not
orientations of the nodule 600 in FIG 6B wth the
dabseled)pantithat thRmorhdel 700 pavan ohadtalbbdegree e&smmmetry of 2.

orientation, the |ateral _alignment of orientations 1 , )
and 6, Eanrf?dBS’(a?ﬁﬁl 204,406, 7P san bej dividad mfﬁeﬁeg@@nts a, b, b’ ¢, with

| | ,
TR0 e e BIROL, Do e S 14 BBl seqments b, b
n'%(/fn%q s@kiaﬂﬂgﬁﬁ&qﬁl | SHRINBINGS e bRtk Segrhéntk @ h%Qin%% substantially

in this exanple, orientation 1 as appears the
amlual Ragor, isach ahatothe8rrargeardnatof angrﬂeaslmgﬂealssymeaetncal along
sanme as orientation 5, orientation 3 as appears

seaﬁ% egge 8P2.HMatPo 708, gamedts ok apf sihaye @sflrabb@%&tgack) defined

500 3308 SME e TR RariE 5,58 A e e detnea b

EAPHRTY 0151 2% 715 Al %cﬁé@g@fea LRES H?a%k%al thﬁmetry, with edges
resulting motif 618 includes a plurality of

7022704 boingtidehtédabtrenhe ahhtter nad endgke 706, 208 b@eg identical to one

structure or overlazfl stai rcases, as shown | FI G
@DOEhEﬁ v sushy gdsesy402 t&%@r@r@er&;cp Aligments \wth one another and

d'dfggewé 70%I eCrHrPeEfe%p?l 6nEné e Vﬁtthr arn)QWert hSFhetreaXlgri\rPents result

erni‘ng t ERREIY a |gnnent e

Rk ﬂﬁ?@rf&%@nat@lﬂzg of/\éetg%ﬁtgb aR& b {AIESiD)at i ng a

m sal i gnment of the designs on the respective pieces
620, 62RicandriehGtiops czfeqblechpdg}eaZOanhnengnﬁmtedfmtHh@ 7B with the
desi gns on the respective pieces 62 As W t

VaFeeRR ditheR” eRafyF eROVdsE B%‘ieaFPqUé?éﬁeQF?tQBpedP sthtsoexamp'e
%?.e%?ﬂ%‘MEE]T 3h§€v9rgﬁr?éﬁgarc?{% 'Prgbo%ﬁd oqpe%‘?%ﬂo%s Q .6, and 8 appear

presence o across t

Ekap@he. Thid, theré Ard tlalaistiattasieptdtidnsanot her modul e 700
havi ng a substantlally squar e shape defined by
medolesi ith the

t heor 6 cEH illwsigetes a0 Bxerplary 206 1&7@3ay 22 kf OR”
S’RQ mode‘?e replaced with module 700, the resulting textile repeat unit 722 includes
a plurality of square shaped arrangements of v's and other new elements that
resemble w’s, m’s, and zigzags, as shown in FIG. 7D.

FIGS. 7E and 7F illustrate how the patterning technique facilitates alignment
of textile pieces 724, 726, with FIG. 7E illustrating a misalignment of the respective
designs and FIG. 7F depicting an alignment of the respective designs. The overall

design appears to be somewhat random, but consistent with the repeating motif,

despite the presence of new elements created across the seams S.
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dashed line. The nodule 700 includes a plurality of
substantially V-shaped el enents 710, 712, 714, 716,

we@amb/1ef449vhi ch is shown in white, and a fi el d FABUS2008/002361

shown in black. Elenents 710, 712 each abut edge 702
and el enents 714, 716 each abut edge 704. Each of the
el ements 710, 712, 714, 716 is positioned within the
nodul e 700 with the narrowest part of the "V
proximate t o a longitudinal cepterline CL. The

modul €700 i s substantial |y EX9®Re&t$ i cal al ong the

Iongltﬂglg@hhgﬁgmgggkgﬁoﬁkréﬁﬂn&e ?%qﬁ3§ﬂ§%8ﬁ?ﬂ&ﬁ5%yﬂgtwedto

trical across eac

Cf@%%rie'xﬂkésp:{tfé?h Tabahedlle 800tasthadnetdIly Jtmeid §ha?)@Qiefmed by a
has an overall degree of symetry of 2. Each edge 702,
0draliG0 thegsticapetipherial edized 8021 804 80aHIIBshawntin dpshed form.

ezqual ﬂ@n ﬁ&%tr@\éggg@Sg%gg@tgﬁgméjc& vnﬁnesallj'b é}%g%tlsgn e., arcuate or
Sclﬂlp\?etcfm{é %t}éPgﬁg% lﬁr@ggpan%’}gdﬁ'\?ﬁ&?sucﬁq)ﬁat tﬂ&%u? between

havi ng al'ly equa

aerdgaasezrmmu mﬁluﬂﬁﬁmérrﬂl@ﬁ@hb§81tﬁ 83 Y neRletlival clatezno edges 806,

each edge 702, 704, 706, 708. Segnents a, b, and c

808e Badh pttthEhicmg(tbt:lm@k)eIanreéntmemclbylmtghéemeetSd817QI‘814 reonverges
nt r ast espective se white N

ﬁgh%\e@vwd%fa SERISE § of 169 ?e 3‘104 eriba'SCEa%fﬁeS@aags to a midpoint

f

AR B RS STt oS Ot

bei ng THiemddar! 800 alseniaciabet Aepluratisy S)ﬂ@hrwlﬁfégef‘ele?ﬂ@nts 814 (i.e.

704 formperfect alignments with one anot her and edges

7T0gves7a8l finesh gxeerfdieg imla sgnopdt o wanwemedaﬂ@tqmepz substantially

h}?(‘rﬁﬁ?gdg }ﬁgt%dr |%%§l:t%§ln;|[ﬁunegfgilp%l§§ga n @tlfaélh\é of gurvilinear
tdiEmBRd Y (790cu§'\';é§ dr@u 5@;@98 g il iR sgﬁnw‘&rnrérﬁeerse direction

correspon |ng l'e provi above each

a2 suldsednitially bbﬂwdehlesigempinﬁ longitueliidhtuiad lihe 832. Fhe outermost
and 7 appear the sane, and orientations 2, 4, 6, and 8
Aipeantsidld, 8Hneespauilvely Rresimeata te edags 812 8P4 are substantially linear,

or | ations ates a

B bRt Ramosmdis e Wb bSR3 FRuRT iy Hedgme o7
Wrk BubRshtidty €0Qed! hl%vxfe@@lu|0W1&garFa%éEﬂnLaﬁtsr;ﬁg%&t\teH{Hlitea 22
includes a plurality of square shaped arrangenents of

V' s arithcbt berthaepluedlageot sléhadtsr 834 nis| eesdesl;nvam sligaed in the
zi gzags, as shown in FIG 7D. FIGS. 7E a

ipngittding! dingetipn R With 9épfrﬁﬁgortd@zﬁqﬁiﬁmﬁat P&&hq pluggligy of elements

%169”1’%% module is symmetrical along a transverse centerline CT and a longitudinal

centerline CL and asymmetrical across each of the diagonal centerlines (not labeled),
such that the module 800 has an overall degree of symmetry of 2.

Each edge 802, 804, 806, 808 can be divided into 13 segments with
respective segments along each edge 802, 804, 806, 808 having a substantially equal
length. The segments alternate a between a first hue (black) and second hue
(white), such that the respective arrangement of segment lengths and hues is
symmetrical and identical along each edge 802, 804, 806, 808. Thus, each edge 802,
804, 806, 808 forms a perfect alignment with each other edge 802, 804, 806, 808.
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of textile pieces 724, 726, with FIG 7E illustrating
a msalignnent of the respective designs and FIG 7F

wale@sabismg an al i gnnent of the respective desipiiEUSIH®002361

overal | design appears t o be sonewhat random but

consistent wwth the repeating notif, despite the

presence of new el enents created across the seans

S.Exanple 8 FIG 8A illustrates yet another exanple of

a nod 800 f hat. may us text

pat{ e?\@fwa@rwamjloesgdd%ﬁa@ogu'ae%?& ) st ERiap ¥ S 88 with the

A8t RPhdhalel Lk s ARSI riAhatisils Phahned th
eg 6 808 eshown SI n ﬁgﬁeoﬁr fo?m S'Tﬁe rmd?f Hppear the

&e&e aﬁdi udeStaazopt Ry 46, and & appeavthe swae. Thesrendre are two distinct
(i.e., arcuate or curved lines) extending in a first
griengatifinsudi nal direction DI substantially between

d ' d 2
S s T o MRS R o
Qké&ggqﬁﬁg %]%%r%sforhnﬁlleurquQSﬁ %@Bf&eﬁi MLRAG. %bZ The pattern

verge tly towards center C of the nodul

%é@era\M}lr@dﬁen&ilé@a bakeewpaveds to a midpoint of the
| ongi tudi nal centerline CL and a m dpoint of the
t r ansviewdbbe apireciptaddthatrthermetihBRimay $80:sad $o fort varipus textiles

| | | 814
o R B o BT ST i, 57 Wik v
dddr@s%tnbﬁ’ﬁ tQ2th§ %*a§&.6% %fldﬁehﬁ'trﬂﬁlﬁﬁleeﬂgé‘es&gﬁatﬁgcb one another, as

ongltudlna curved [1rne 810, and a plurality of
alessribddnimacoralcetiemtvaitt8 tbe (Varieus othieresxaaipled s¢te®)rth herein. One
extending in the second or transverse direction D2
spapiaefian 3lignmenhatiextigqie@o 824,126 is plewn i HGt 8&ur ved

I el 816 i
or oxi age I 5af $BSCR @y FERRL Seliatornat PuToRY Motfieo00 and
VXD 1dr{ 8rra ) 082 masrt" Rb8IREkRatGh 4y b e Nl MBS :%ohPQM‘ﬁ:IG 9C).

transverse centerline CT are substantially curved
Hio wis @xampleh eachaedgenafetime mbedwe QOO@MhnbrtplbaduesttuoEacshnmﬁetry The
the plurality of elenents 814 is respectively ali
.fnoqhﬂ@ h%ﬁgutt'if&r'n@'mas Pfs&\t"i"é?ﬁ"DI ang fhﬁrafoe%haégb&arafa#gdegree of

%@é&}r’k {H%sptlhlérn%édl hgé ei !\tem& ?%ﬁ}at%ﬂ?@]ﬁ?%é\%n)

ong a rans erse cen

I ongi trgs. nﬁiA g6dh 08 Iréﬁféc@kelfm@pasxmter eg@hpRey Adule 1000 and
each of the diagonal centerlines (not |abeled), such

texamplane armed 11062 8O ORh aw dutesabet adaly hjaegﬂeéemdbrmwmif )1004 (FIG.
Ofé) geg}%ﬁplée%a?qpe eag\ edggogf’ tf?gsmgglﬂebfodl vl |%|ts bldlrectlonal
symmetry. The module has no bisecting lines of symmetry, and therefore has an
overall degree of symmetry of 0. The module has eight distinct orientations (not
shown).

FIGS. 11A and 11B respectively depict still another exemplary module 1100
and exemplary array 1102 of “R” modules that may be used to form a. motif 1104
(FIG. 11C). In this example, each edge of the module 1100 exhibits bidirectional
symmetry. The module has no bisecting lines of symmetry, and therefore has an
overall degree of symmetry of 0. Thus, the module has eight distinct orientations

(not shown).
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respecti ve segnents al ong each edge 802, 804, 806, 808
havi ng a substantially equal |ength. The segnents

wa@bdosnosse a between a first hue (black) and sPCDDS20b8/@2361

(white), such that the respective arrangenent of
segnent | engths and hues is symetrical and identical
al ong each edge 802, 804, 806, 808. Thus, each edge
802, 804, 806, 808 forns a perfect alignnment with each

ot her e, 30 806,. 808, Vari ous orientatipons of

Che® o IF ot and 188 reriurstively debich vel anothe® b BAE module 1200
CANdr SRRRIISY NFra Fizdfo&*u‘}R@ moa‘ulte?'tﬁat%ﬂfrﬁle Gsed to form a motif 1204
orlentatlons 1 3, 5, and 7 appear t sane,

qFiGr2al).i omzhid,exdmple, el digapfahe mbduls aAE00 éb'&l’nutﬁts bidirectional
there are two distinct orientations. FIG 8C

ifymmetrat dge apodule hgh @Pya@axers liner afy sygpmety €Or'but the over-and-

{[ﬁ‘éju h%?}tgprgéztrﬁge%ks)@preeggmg&%ﬁ og%so u'%ctﬁ%?&iptgF%rafn%roq‘symmetry
HeaeERk ] Yhdresgnpl ﬂ%o@nb%ewaﬁgmuké tW'eI'é ab@ onIy four distinct

appreciated that the notif 822 'may be used

varfeinGatoriscadt shbas iaflg. 12ber ef ore text| l e pi eces that

may be aligned readily by nmaking m nor adjustnents t o

the positioning of one or nultiple pieces relative t o
her, as _desc ectio

vari ou g R arbad ity of i Wapeith Meisbastissedbed with

beert%fh @eh%nﬁf‘tpa%aﬁﬁ%g' kRodel SERSH §24heB2R LuIFNAUKE iNlimerous
FIG 8E FIGS B respectively depict yet

ahtetr dtemsan ehp Haclpsarbelmbedigtihtanit hextedgd aatiyg fromathe3P#it or scope
of "R' nodules that may be used t o forn1a notif 904
(qflttas igyentiopn Allgicectigpaieterereasie 8dgwrer, lower, mpuare¢ downward,

qg& R{ bleftic’waptli di; rr?t%flnﬁ,e?o;g,sgggge%r%tr %’ﬁagpl?gpeggdu' e rﬂca‘? norlzontal

blsec I'ig 1 nes of

QYSkPide, SEQEQTEfc|cTRWIRY hde @edQ:nlJW%erﬁﬂ@aﬂ"@dHur&Q@ssto aid the
ei ght distinct orientations (not shown

TreBdereapelerstamdiyg démeotarlanot:mpdmxeafrtpbﬁmp preshunt énve@O0On, and do
and exenplary array 1002 of "R' nodules that may be

& FreRter riptionrorerticttsly pites the rosition, qrmngat&oarﬁﬂ e of the
g@ﬁ%@?ﬂgﬁl%ﬁ sb%@%{ﬁﬂggkﬁo]rgp%b )éh:'l%”n"ss J?hgélr ree(f%rjeﬂggsl (e.g., joined,

as no DI sec

St fETREd,Yoou ?Rﬁi, icbRh @k &d, earltirthealiked \6pé ad) Ibede@ika8e®broadly and may
symmetry of 0. The nodul e has ei ght distinct
dp¢lede anteomsdipteotmerhbens) between a connection of elements and relative

movement between elements. As such, joinder references do not necessarily imply
that two elements are connected directly and in fixed relation to each other.
Accordingly, it will be readily understood by those persons skilled in the art
that, in view of the above detailed description of the invention, the present
invention is susceptible of broad utility and application. Many adaptations of the
present invention other than those herein described, as well as many variations,
modi‘fications, and equivalent arrangements will be apparent from or reasonably
suggested by the present invention and the above detailed description thereof,
without departing from the substance or scope_of the invention as set forth in the

following claims.
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FIGS. HA and H B respectively depict still another

exenpl ary nodul e 1100 and exenplary array 1102 of "R
worp@eher4d hat may be used t o forma notif 110BCT/B$1808/002361

HC). In this exanple, each edge of the nodule 1100

exhibits bidirectional symetry. The nodul e has no

bi secting lines of symmetry, and therefore has an

overal | degree of symetry of 0. Thus, the nodul e has

ei ght tinct orientations,(na omm . F . 12A an .

708 '+ BhBe et Rofds aesitbrE PEERLinslSF i rERypR to specific
S

]%Qgcstggg %Pﬁna%sﬁ{oo{d?%ha%gig% d@f:alleﬁzdfzggqﬂlo@\ |sto|ﬂﬂ1 ind&Yative and

eoxamplay oeﬂﬁ‘ehpﬁedgla iatentivn amﬂlslmade?ﬂ@rﬁylfm@drﬁoses of providing a

bi directional symetry. The nodul e has an apparent

| futh@ndfengbylingedipsjosame %@he Presept kwventiRiuand to peavids thegpest mode

the deﬁlﬁt%r(]il_gv\g gﬂ%\?&iﬁg%\{'%iwén Sﬁaggggﬂy@} rr‘)r?(?r% ﬁ&fclenvggtlon The
%Qéné%edetsbﬁmrag& feﬂhyhérew.s %§tdt@ﬁae@ﬁare@ttatue%straéd to limit
shown in D. Although certain enbodi nents of

tthESpneEM&ntnveﬂtldsmw& beresnwites ¢o i dxelidei sy auderdthem embodiments,
degree of particularity, those skilled in the art
c%ﬁ%p@twamevaﬁ@ﬁen%uao@flmom s eayvelnat anrargesaeiys of the present
enbodi nents wi thout departing fromthe spirit or scope
dPV% 8- i nvention. Al directional references (e.q.
upper, |ower, upward, downward, left, right, |leftward,
ri ghtward, top, bottom above, below, vertical,
hori zontal, clockw se, and countercl ockwi se) are used
only for identification purposes to aid the reader's
under st andi ng of the various enbodi nents of the
present invention, and do not create |imtations,
particularly as t o the position, orientation, or use
of the invention unless specifically set forth in the
clainms. Joinder references (e.g., joined, attached,
coupl ed, connected, and the like) are to be construed
broadly and may include internedi ate nenbers between a
connection of elenments and rel ative novenent between
el ements. As such, joinder references do not
necessarily inply that two el enents are connected
directly and in fixed relation to each ot her.
Accordingly, it will be readily understood by those
persons skilled in the art that, in view of the above
detail ed description of the invention, the present
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invention is susceptible of broad utility and
application. Many adaptations of the present invention
wo@rienoukan t hose herein described, as wel | asPOEDG2008/002361
vari ations, nodifications, and equival ent arrangenents
will be apparent from or reasonably suggested by the
. present invention and the above detail ed description
t hereof, without departing fromthe substance or scope
the inveption as set forth in the foll ow ng
Qﬁ%%C@M“?Q >the present invention is described herein
|n detail in relation to specific aspects, it is to be
understood that this detail ed description is only
iﬂ.lusuxanﬁmQxandneumpphagy of the present invention
and is made nerely for purposes of providing a ful
and eraampilﬁgenﬁaé@r dsng e lemgtbra@dpwes'eﬁf ajtextet thermatiigcomprising
r‘%\e/h{j bg?mtlaﬁyirsgk}?rﬁgs rﬁ@yat e hc?rg’}?%%ﬁ%n%?{%sy oriented
@ﬁﬂﬁ}ésﬁé’ct%%ﬁé'a%{h‘ép|r§ﬁ>Iedf;§Hs¥tlan%JnﬁM‘tHe3mBQF i nt ended
nor is to be construed to Iimt the present 'invention
or ot veieskeime t 0 excl ude any such ot her enbodi nents,
adaptations, variations, nodifications, and equi val ent
ar r angementeacBmadide ieludent 'Pﬁiﬁémwa{}%dﬁtm@%e& EI00)
Song o) ot BB SRR, Bafied PR PP i

al ong a | engt

conpr 's%b&gnﬁﬂlyaﬂélﬁ)’ca%rr%&%@ﬂto'f alby square,
substantially identical nodul es variously oriented

W th respect to one another in fixed positions within
the notif, wherein each nodul e i ncl udes at | east

Vi suallhg Epi rﬁ’@fteﬁhég‘ clawa bawheriauthe F’Hél‘%l%f@%“tag? hues has
bz;g ctlg}g%] Q%Heq eglgljm tﬁéﬂ’ %er?ﬂﬁer? %' al'ly

rran ues e pattern
of claiml1, mhereln the arrangenent of hues has
bi directional symretry al ong each of the two
Ber i pllbedextdelgeterrdef e Y exd,iwergattern of claim1 or

2, mhe ein the two pheral edges are t peri phera
edges ¢ two }BFUP'&?"?& iff af)ee];"f’?)ﬁ%rl‘ erébediegbes of a plurality of peripheral

edges,
the plurality of peripheral edges includes four peripheral edges, and
each of the four peripheral edges has the substantially identical arrangement

of hues.

4, A textile pattern comprising:

a motif repeated along a length and width of a textile, the motif comprising
an array of substantially square, substantially identical modules variously oriented in
an edge-to-edge relationship with respect to one another in fixed positions within
the motif, wherein

each module includes a design element, and
the motif includes at least one edge-to-edge alignment of modules
that defines a new design element that differs from the design element of

the module.
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the plurality of peripheral edges includes four
peri pheral edges, and each of the four periphera
weodyedodas t he substantially identical arrangeP@€nUSmwhs/002361

hues. 4. A textile pattern conprising: a notif

repeated along a length and wwdth of a textile, the

nmotif conprising an array of substantially square,

substantially identical nodules variously oriented in

an edge-to-edge relationship with respect to one

another in fixed positions within the notif, wherein

gach rpdulcilenphelRs of A NWRERIR the N1 lighment is

includes at | east one edge-to-edge a |gnnent o#

peefetesighh@ht.def i nes a new design elenent that differs

fromthe design elenent of the nodule.5. The textile

pattern of claim4, wherein the edge-to-edge alignnent
gomen 6. Th t ext ern of

& ai mibe (RtleaP e LHaE? o e maieg R S P S RiEnment is an

ipefb&ChighinkanMENt . 7. A textile pattern conpri si ng:
a notif repeated along a length and width of a

textile, the notif conprising an array of
substantially identical, square shaped nodul es
Var i Olfsie}“@rﬂaé*rﬂf'eﬁompf'ﬁngespect to one another in

f d hi h N
ol udeoht FPRR otee adeiegh be ok St RaPelErPRIEeY Gmorising

Rhusrfdy BNStﬂfstaﬁﬁ%ﬂ? MeéhtRhO @Suzﬁ’e%rab@@ %cﬁiul&d\gﬁldﬂglyt ch’?ented with
nmodul €, and the arrangenent of segments is symetrical

abgpregt tdenecaigeher@n fikbe pbogtivnd withiattheotdf cl aim 7,
wherein the peripheral edge is a first peripheral edge
of a ﬁWUV@Pity of peripheral edges, and the

arrangenment, nent s ntiall nt i .
along at | eaagt rPWOuIe ihclulds ayl?eas e deé’gn e‘lz"emen {hat defines a

plurality of segments along a peripheral edge of the module, and

the arrangement of segments is symmetrical along the edge.

8. The textile pattern of claim 7, wherein

the peripheral edge is a first peripheral edge of a plurality of peripheral
edges, and

the arrangement of segments is substantially identical along at least two of

the peripheral edges.

9. The textile pattern of claim 7 or 8, wherein the arrangement of segments is

substantially identical along each of the peripheral edges.
10. The textile pattern of any of claims 7-9, wherein each segment is associated

with a hue to independently define an arrangement of hues along each peripheral

edge.
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the peripheral edges. 9. The textile pattern of claim

7 or 8, wherein the arrangenent of segnents is
wGaisstiedsd al |y i dentical along each of the perp@hEsmbs/002361

edges. 10. The textile pattern of any of clains 7-9,

wherei n each segnent is associated with a hue to

i ndependently define an arrangenent of hues al ong each

peripheral edge.11l. The textile pattern of clain110

wherein each arrangenment of hues is substanti al

ildent i1 teaqt%g)aa&em e%i‘sf'atqufwhﬁr@"pélapbh%rf%rlgeatfg%sof hues is
]sab tznﬁalh/qééﬁtllcea ngbéﬁ{ Qea&ftvfol c?f' H%ﬁgn %Iledg er _el n
gach ngerren 0 bs a‘i yol

arr ues'is su entica
al ong each of the peripheral edges. 13. The textile
pattern of any of clainms 7-12, wherein the plurality

dR2. sedirertestilerprttateof xlapmnt@or $dgwherejn aach eageseeriteaf hues is

segment has a_ first hu 4., The te | e pattern of

H stapt@ﬂaﬁﬁ%tw?i i'?,“gﬁﬁé‘r%fl Hetpﬁapmraf%ﬁaetsy of segnents
includes a pair of end segnents, and each end segnent
has a first hue. 15. The textile pattern of any of

alzai Merhé-tdxdile pageAt of ddyeoflidihalzity wabreaggment s
i ncludes a center segnent and a pair of end segnents,

each dbapbralitygpfieegmeénts irclddesstcehter segmdnaoth end
segnment nas a second hue th t differs fromthe first
hue. rEcheenter ssgment hasafistiruss any of clains 1-15,
mhereln t he nodul e i ncludes at | east one bisecting
centerline that is also a line of asymetry. 17. The

tigxt i T eRaktilepattefn efdhyddf cdimb M1 2l whoreiher ei n t he
nodul e i ncludes at |east one blsectlng centerline that

i s al gbealurplity obsegryentsingudesd. pak ofendodsmentsornd ng a
textile pattern, providing a substantially
squar éea§ﬁ§Bg8e5fBﬂrl‘}lo'g)lﬂ?fFHg“ean initial orientation,

the nodul e including at |east two visually

di stingui shabl e hues;preparing a plurality of new
asi entThleitoxtile pytteat 6t dnydpfarhor-12nwheidimg t he

the plurality of segments includes a center segment and a pair of end
segments,
each center segment has a first hue, and

each end segment has a second hue that differs from the first hue.

16. The textile pattern of any of claims 1-15, wherein the module includes at

least one bisecting centerline that is also a line of asymmetry.

17. The textile pattern of any of claims 1-15, wherein the module includes at

least one bisecting centerline that is also a line of symmetry.
18. A method of forming a textile pattern, comprising:

providing a substantially square shaped module having an initial orientation,

the module including at least two visually distinguishable hues;
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nodul e having the initial orientation; formng an

array of nodules in an edge-to-edge alignnent to
wa@ledosnes43d noti f, each nodul e having the initiaPCT/US2008/002361

orientation or one of the plurality of new

orientations; and repeating the notif across the

l ength and width of a textile to forma textile

pattern. 19. The method of claim 18, wherein the

nodul e incl udes, at .l east two.peripheral edges havin .
Subst DAEEING S PUERFYCES e SHERATE B A GERE g figefting the
ESUh Qfing il iRkibBo¥ntdfon;Wher ei n the nodul e incl udes

at | east one design el enent abutting an edge of the

nodul dornaing ahheerayadfirhoduled indesedde-loeedge aliggment to define a motif,

edge-to-edge alignnent of nodul es defines a new design
&P ulerfraving the digakariamtatinn ereanesnf the alvsplity of ney@rientations;

rgggul e.

repeating the motif across the length and width of a textile to form a textile

pattern.

19. The method of claim 18, wherein the module includes at least two peripheral

edges having a substantially identical arrangement of hues.

20. The method of claim 18 or 19, wherein

the module includes at least one design element abutting an edge of the

module, and
the motif includes at least one edge-to-edge alignment of modules defines a

new design element that differs from the design element of the module.
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