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invention; and

FIG. 3B shows the cross-section of a non-limiting example of size-covered cornposite yarn of
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Weaving Performance
The weaving efficiency was evaluated by loom stop times per 100,000 picks, caused by weft
yarn, The acceptable level is less than 5 stops/100,000 picks.
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Fabric sample shrinkage is then measured in the warp and weft directions by measuring the

distances between markings. The shrinkage after laundering, C%, is calculated as

C% = ((L1 - L2)/L1) x 100,



sanples at 80% of this known el ongation. This is
calculated as E (leng(h) at 80% = (E% 100) x 0.80 x L,
where L is the original |ength between the benchmarks
(Le., 50.0 cm). Both ends of a sanple are clanped and
the sample is stretched until the | ength between
benchnarks equals L + E (I ength) as cal cul ated above.
tch is maintained for 30 m nut
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bet ween mar ki ngs. The shrinkage after [aundering, C%

is calculated as C» _ ((L1- L2)ILI) x 100, WO

2005/ 056896 PCT/ US20041039968 18 where L1 is the

original distance between markings (40 cnm) and L2 is

the distance after drying. The results are averaged

for the sanples and reported for both weft




and warp directions. Negative shrinkage nunbers

refl ect expansion, which is possible in sone cases
because of the hard yarn behavior. Application
Exanpl es For each of the follow ng eight exanples,
conposite yans containing Lycra(r) spandex and a bard
yarn were first prepared using the size-covering
wRibpfAseds the present invention. Table IpdyhgRboGadshes
mat eri al s and process conditions that were used to
maput acture the conposite yans for each exanple. For
exanple, in the colum headed "Lycra(r)", 40d neans 40

denier before draftiNggpetdbldchfesdr3B refers to

comuercial _It\4 available types of lycra(r) sgandex; and
y ] 3 " e
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1il aa,ms?s me I esdalof L he piens iRl Tablje | aje

—

] eard . Strietch[fabri¢s wefe sybSequ¢ently
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' chﬁf’n‘W’Szc%%% Viengyt aWi) | Colposg| YarySi zi nby Dry,Res
Speed, Sizing Bath, Bath Dry Tenp. Tifme, FX a Lycra
Hard YamizeT nmfmn Mo Sdids Tem, oC oC ni nutes
Passfa6 40d, T162, Cotton 13.5X 20Ne PV 27 125 4 88

Pa




70d. T563B, Colton, 2 3.8X 10Ne PV 274 125 4 83 5 P=
Pol yester. 40d, T162, texbaed, 3 3.5X 15Dd, 50 fit PV
274 125 4 8 Nylon, 40d, nelt texhred, 4 3prn, 3.8X
75d, 34 fit PV 27 125 4 83 5 Pas Conan, 40d, T162,
30Ne, Ring 5 3.5X Spun PV 27 12.5 42 88 5 pas 40d,
T162 Cotton, 6 3.8X 20Ne PV 27 125 49 83 5 Pas 20d,
Wbesnsidst on, 7 2.5X 20Ne PV 27 125 49 83p&nRasanszeoss
140t1, T162, Cotton, 8 4.8X | ONe PV 274 125 49 83 5
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Exaifé & Wovedivah CotipeKBdkisCot t on Khaki s The warp yarn

?ﬁgﬁﬂﬁﬁn G;qufbke g&ﬂ df@xﬂ%f Ry galrﬁé %Iﬂ{‘ MIQS/ et?Sr érfn‘é‘[ft $L54 EL%&der
MaVE pists et ioe Bicerpick irpl, 50 Rickser A Mew&marmé sttt (fp
e wlsaldinah Wake ebjor.0AN: hdatsd, th fitpic ¢@d 4ls.mcAfta@r heat set,
the fabric was 46.5 inch w de. Exanple 2: Wven

BLLEHEN VRt SRerd Rk BhSu War p yam was 10Ne open end

spun cotton, and was dyed indigo before weaving. The

ik Covew@szwkgp}%n S B BDH38Y 238 tnaled RPNl "
PP R&P Finh e %?E‘ODQ?Qmegt (BEPB) Rysk® szrecoresdpr. g loom

| geai wasSVOpisksaRIRe 3Bpicks phdtkh6ate A dzaa labefin SthcOaHad aad
£ AN ARG GBS0 o aé;b%e RLI G Al 3476.8Y Al aR ©
Fo |ng So

stretch atter passin eac
Syt afir prspingtheppshddeaching ﬁ@é@n@fa}ﬁ%& chippte|at Fglezrad Crng LipHs .
Exanmhaes3: Woven Stretch Pol yester Fabric

Example 3: Woven Siretch Polyester Fabric

The loom speed was 500 picks per minute at 55 Picks per inch. After desizing and scouring,
the fabric was dyed with a khaki color at 110 degrees C. Finished fabtic end counts were 105
-ends per inch (EPI) in the warp, and 73 picks per inch (PPI) in the weft.

Example 4: Woven Stretch Shirting

The warp yam was 40 cc ring spun cotton and the weft yamn was 75D Nylon/40D
experimental melt-spun Lycra®. The loom speed was 400 picks/minute at 65 picks per inch,
Finished fabric end counts were 135 EPI and 75 PPI in warp and weft directions,

. respectively.
Example 5: Woven Stretch Cotton Poplin

The loom had 12 hamesses with a warp density of 96 ends per inch. The Lycra® spandex
content in the fabric was 3.48% of the fabric weight, Finished fabric end counts were 135

EPI and 638 PPI in warp and weft directions, respeciively.
Example 6: Yarn Dyed Strip Woven Fabric

The 20Ne cotion yam used in the composite weft yarn was dyed a blue color in the package

format before combining with the 40denier Lycra® fiber and size covering. The loom speed



The | oom speed was 500 picks per mnute at 55 Picks
per inch. After desizing and scouring, the fabric was
dyed with a khaki color at 110 degrees C. Fini shed
fabric end counts were 105 ends per inch (EPI) in the
warp, and 73 picks per inch (PPI) in the weft. Exanple
4. Wven Stretch Shirting The warp yamwas 40 cc ring
sputseakdon and the weft yarn was 75D NylgrthdQRes00ss
experinmental nelt-spun Lyera(r). The | oom speed was
405401 peck vt bt 33 pitks 2D inh. gkéﬁlﬁe the i(;j%?&mentll:df Rb16BE fhrn andd
ri.c. ount s wer and, . I N war.p an
PG GG s By, B <AL Bl g
%téret]c. Cotlton_PopI in The loomhad 12 harnesses with a
FRPIGE FEietIer Xyt pstep fafticnar jnch. The Lycra(r) spandex
content in the fabric was 3.48% of the fabric weight.
Ehrieedirerguat 2By 168 perdnghand ey i deigiometyr3s 3 @pincky (e BBriems
boBuredAt (32 Adptbey® Fo 3Winnmies i;s%ﬂgs,o g?lﬂﬁ@ﬁﬁh > ey 0.5 B anplieadd :d
tr ven F ic T Ne .cotto am use
B Pl B3 el O o8 e} s6RL BBl Sl YRR
bak KEgavet fbricrives thopteaialized dnbPEH Yigh agptichicid ifoe 10 Oiteias &137.8
Bagfeba .l Phe TibhEWasTasdy SkatRd GIRTEH ﬂn@%ofﬁiﬁ@rés@@%ﬁ{k’%ﬁﬂs N5

20051056896 .PCTI.US2004/.039968 2 s, 50Q pic m_nut e
oot e ol KoL, o Bt s ST
eolidndee pefornepe wayier qentifiehn in weft direction was 4:4,
color strips were forned in the fabric weft direction.
Exeaupiel Se BEEnde@iStretcH WoveKRakricSt r et ch Fabric The needl e
count was 168 per inch and the cylinder dianeter was
‘Bhe 1w 9@ wasT308 ploistpes BinWe& 45 BiakpEARhA TheSidiE 8OhERBricGvak O

LN i, 0 I rpol ¥ P .. /1.
S b oo Bl okt ol b LRE T e e Hipon
eiediregipnsgrespectifelior i ¢ wei ght to water wei ght was 1: 30.
The wet fabric was then neutralized to 7.CpH with
Hwughi the agéntiorf ks bidd deicriveias tarhs Bf7priforred egpbetbsent, it Tilk be
oRiBls tKat W8 Sk dPlel Wried B RAE Faydl s1f Hrindidis Ao 1P Lol RRcaGS S
f%r t hree cycl.es. of 1? secqnds_qf steam foll owed by
P SR e s ARd PRt FhHEvIRRT S ltpthanaRicatinreAs oulf B as
pvioysaserk skilked jirt the antgarpieterddod ke heludvd s/itiio the spogervf ihé follohwing
dexaipl e 8: Bl ended Stretch Wven Fabric The | oom speed
was 500 picks per mnute at 45 Picks per inch. The
width of the fabric was 80 inches in the | oom
Fi ni shed fabric end counts were 111 EPlI and 62 PPl in
the warp and weft directions, respectively.




Though the invention has been described in terns of
preferred enbodi nents, it will be obvious that the

. same may be varied in many ways. Such variations are

not to be regarded as a departure fromthe spirit and
scope of the invention and all such nodifications, as
woul d be obvious to one skilled in the art, are

Wt Bix@&dost 0 be included within the scope ffrdaRan3c0es
following clains. WD 2005/ 056896 PCTI US2004/ 039968

2@ nMbdaihé gl ai mred is: 1. A nethod for making a
conposite yam conprising: stretching a strand of one

of, rromcﬁd,a%;%ga&nfpb@c@yﬁn bdhpRsifange from 1.1X to at
| east 5X of a rélaxed length of the strand; aligning

at le c omt he

ﬁ?*“;g e e o Bl B ook b SE b anee,
bFet g rebreddengtb ik ?%fa%ﬁnd natural fibers, adjacent and

substantially parallel to said stretched strand to

f or m adigning ai lyr oeeyhandyyara pbdeipd figm e giozeconddting éfajmtlteﬁx: ﬂﬂis,d

aiamﬁnmmmmaams%%w&d inef &bz %Jcaﬁmﬁl fiﬁa%aﬁél

[ The net hod of calm
f“?%%@?e%é‘aaﬁgf fl%'fnr%afég‘l’f é’ﬂl& ing surface fibers of the at
'east gne hard yarn aligned with said strand of one
or nSPRviRg apize gRtergl o spif igned yaryiwad ei n sai d ent angl i ng
is done prior to applying a size material to the
al i gristppaspringthe sPiyanajyddl lpdefmafcompositeryerh, wherein t he
size material conprises a sizing agent and a wax. 4.
The Tt mabbdof clagindi iRy coufsing iemardy ey sGlfacantEr: GOMPAL 1esdt Sned

I . 0 n .
ahag?egfaglg%(eg i girl% eragcfnabxgs rg&e elﬁm‘[@g%‘e& w8 Algting
&iiene PEoT W RLYIRE £ BETBTIAAY tE 4% Yaher ei n sai d si zi ng
agent is selected fromthe group consisting of.
3t ar dhs mefeord pf dleim B oyliprviaithe sipamoterialdmidEs a sirng agehtendd wext he
concentration of wax is fromO0%to 1% by weight. 6.
The bt abdof cleimal, whcin Wh ersad coniphi@s & sppideg yag e dehisr o

otk 2078 |1 ko, RRIAEEH the 306y WHRE Sbih deSiBl ol £8c BRL €rial is

“applied to the aligned yarn in an anount from 3% and

§% b&hy\'ﬁfeﬂm ﬁf pl%i?heﬂ \gﬂoﬁnhs%daim agentylsar.rrs?alpclies | zgd Z%oup

erernt
ﬁ-ﬁfig% off Sf#@ ¢Andie gpivreeg BV aphEME, ané Wfiwmhaconmtr@rpm ofiwax
bébmos @ hevsivagtmaterial is applied to the aligned
yarn, and wherein concentration of

6. The method of claim 3, wherein the sizing agent is a hot-melt polymer, and wherein
said size material is applied to the aligned yamn in an amount from 3% and 6% by weight
based on the aligned yarn pre-sized weight.

7. The method of claim 5, wherein the size material is dissolved in water to form a

- solution before the size material is applied to the aligned yarn, and wherein concentration of

the size material in the solution is from 5% to 25% by weight.

8. ‘The method of claim 6, wherein the hot-melt polymer is selected from the group
consisting of: acrylate ester and methacrylate ester, and wherein the concentration of wax is
from 0 % to 1% by weight.



the size material in the solutionis from5%to 25% by
wei ght. 8. The method of claim6, wherein the hot-nelt
pol ynmer is selected fromthesgroup consisting of

acrylate ester and nethacrylate ester, and wherein the
concentration of wax is fromO %to | % by weight. 24

Ei?é)fd:h%w)d% § tHERASh W ofldemE bhiagrigbe: C| ai m 1,

2. Corrprulﬁfsal ng. | east one cl astorrerl c begr form ng a
strand V\nthatotal draft in a r
| @blsest onosagomaric SbPGIOFRNS 5tAD 9? dTaﬁ m 12X

matlg%sﬁléggtﬂfng%g#ﬂﬁ[%ﬁ%ﬂgﬂf&ﬁﬁéﬁﬁnﬁr om t he gr oup

hetic fibers, natural fibers and a

bl end of synthetic and natural fibers, erein
sat atane hgaeﬂrm &@ mdgm a%mwsaﬁamg payihctie fibpgs, natural
sl iraReshoy & dignad Bdjacent
ﬁb‘ﬁo&g?&léééﬁ SI ze rrat erl al form.ng.an adhesi vgg ’
andsuumudmmbelmm@mﬂ@mm ancalignedjyamandt he al i gned

yam t oget her. 10. The conposite yam of claim9,

| or U?dnedséééﬂﬂxeﬁﬁl foRthi#B Gl 448831 ve- HAAAGRRIC RS Br@id Aad hard
dénier of From 20 to 140 béfore stretchi ng, and

yarn offthe digned yndegethegam has a total denier of from45 to
900. 11. The con‘posnte yarn of claim9, wherein the

10. S'ﬁ@c e hereitl th Afhnd $kmed Homa spa¥dekJam of a
Co 03| yarn of "claim9, wherein the dried size

dcmemﬁfm tef Aot Streteing, fed V@s@mfh@h@ﬁ Yarehagetofabdenier of
From ¥$Ho'b0 pl3. An elastic woven fabric, conprising upon
weavi ng and. before final fabric finishing: conposite

yarns of claim9 and hard ya in the vvarp and
11 cOhpenmpasity yamofolaim O phsrein tipizemplrigkaomriyes Hdzing pgent and

waxMherein the ratio of said conposite yarns to said hard
yarns is froml1l;1 to 1:4 in both the warp and the

weft 14. An elastlc vvovnfarlc conpri si upon
12, M&vm@mm &%@%ﬁ?@ﬂﬂﬁ?ﬁaﬂ%@m

e Aenell §m. 9 and hard yarns in the wed and hard
yar ns |nthe warp, wherein the ratio of said conposite
yarns to said h arns,i.n the weft

13. An elastic wnven%rabnél comprising upon weaving E'maget%rg firsal Fabric
finishing:

composite yarns of claim 9 and hard yams in the warp and composite yarns of claim
~ 9 and hard yams in the weft,

‘wherein the retio of said coniposite yarns to said hard yams is from 1:1 to 1:4 in both
the warp and the weft.

14.  Anelastic woven fabric, comprising upon weaving and before final fabric finishing:
composite yarns of claim 9 and hard yarns in the wefi; and
hard yarns in the warp,

wherein the ratio of said composite yarns to said hard yarns io the weft ranges from
1:1to 1:4.

~ AMENDED SHEET



1:1 to 1:4: AMENDED SHEET WO 2005/ 056896

PCT/ US2004/ 039968 25 15. An el astic woven fabric,
conpri sing upon weavi ng and before final fabric
finishing: conposite yans of claim9 and hard yans in
the warp; and hard yans in the weft; wherein the ratio
of said conposite yans to said hard yans in the warp
won@essesdssom 1:1tol: 4. 16. An el astic knigerthboddooss
conpri sing upon knittingzsand before final finishing:
QO.NP Q5 elaStic)dREh fﬂfric,%ﬁ;ﬁ%@upoﬂ-%eaviﬁg arﬁlb%feiﬁgal‘ﬁﬁ SR hahric
after final finishing, conprising: strands of bare,
esSenbhakt ' ' dbers in the weft

t hat ar}gJSI%ﬁgéﬂgﬁﬁﬁgﬁﬁlhﬁﬁgﬁﬁﬁé&aﬁidj acent to hard
yans i . 18. A garnent conprising the elastic
mve#hf@g%%ﬁ%&%}gf&l aim17. 19. An elastic woven fabric
after .final finjshing, .conprising: strands of bare,
esseRt &l B”&ﬂ?ﬁﬁ“ﬂf‘é‘%" sttt e dppun ge AR £Fs e p
ih&tl4re substantially parallel and adjacent to hard
yarns in the warp, wherein the ratio of said

&4. as o rlestic gnif falde oemrisingnabiiinjtadERnd BbfirdEhalBiifing:aNges
from1:2 to 1:4. 20. A garnent conprising the elastic
WOV € Bonlpddie lySind It clgibd, M 19. :

17.  Anelastic woven fabric after final finishing, comprising:

strands of bare, essentially untwisted elastomeric fibers in the weft that are
substantially parallel and adjacent to hard yams in the weft.

18. A garment comprising the elastic woven fabric of claim 17,
19.  Anelastic woven fabric after final finishing, comprising;

strands of bare, essentially untwisted elastomeric fibers in the warp that are
substantially parallel and adjacent to hard yarns in the warp, wherein the ratio of said

elastomeric fibers to hard yarns in the warp ranges from 1:2 to 1:4.

20. A garment comprising the elastic woven fabric of claim 19, -



