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“Lastol” is a fiber of cross-linked synthetic polymer, with low but significant crystallinity,
composed of at least 95 percent by weight of ethylene and at least one other olefin unit. This

fiber is substantially elastic and heat resistant.
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intermingled with elastomeric fibers 23, as done in an air-jet covering process.

Operating speeds for these wrapping and twisting processes are typically about 25

meters/minute.  The air-jet covering process can be operated at speeds up to 500
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Although common industry practices are highlighted above, additional background art
provides alternative suggestions to improve weaving processes or products. For example,
U.S. Pat. No. 3,169,558 discloses a woven fabric with bare spandex in one direction (e.g.,

warp) and hard yarns in the other direction (e.g., weft). However, the bare spandex must be
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and method were developed to manufacture warp-stretch fabrics, and to avoid difficulties in
the weaving of weft-stretch fabrics. However, the method is costly as it uses traditional,
slow, wrapping processes to cover the polyurethane yarn with a covering of multifilament

hard yarn.
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and hard yarn of the aligned yarn together.

Yet another exemplary embodiment of the present invention is an elastic woven fabric after
final finishing, comprising: strands of bare, essentially untwisted, elastomeric fibers in the

weft that are substantially parallel and adjacent to hard yarns in the weft.
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FIG. 3A shows a non-limiting example drawing of a size-covered composite yamn of the

invention; and

FIG. 3B shows the cross-section of a non-limiting example of size-covered composite yarn of

the invention.
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Sl ze-covered conposite I¥ar ns are alternatives to

Sigp-aetered Cumosts ﬁ/@my AFnaliceRyenio elasicl Gamenpsite tarys cpnventionally-
cdVered Wil Ndrd §rla.'191§' arhl 4 & BELEWEARRY, I’szuble—erappln%; core spinning,
doubl e-wr appi ng, core spinnin twsting, or a
tfingn g |aﬁgeta§nt@ngé1§g|§§echscaﬁed/@ 0Gi 7 Sizeprired vy riswh a@nﬁcan‘c
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exgmple, tevigeicagerimg mivdithd cambhepepyieh @ spridads Isgieaa;cﬁ@o amatdm/glinute or
r e The,tvypi c
i, P GFle! el 08 e E0BE B m et B BRE g Jatg ofother
cayfuigh BrOCEHYR relxcﬁgpt oo eiegs evyeriigCmpthofOr Friwevéretair-jet methods are
LSQVELI N net.hods ods are |im

ed
R BioiE DR of IR coniiond Blomt SEd gt neve been

textoxedrdr ngimpad s s shaty ah &y achiRee jdtexdudéd entigl@ficntBR interfingling.
o.facilitate %et-lnduced ent angl emrent

and
TR Bt e P e GoREeign by gipe e eyl Bith te clstomeric

fileRITRAY Did-doréthgiastiod dTake ifPNtOE used with the
el astomeric fibers in the size-covering nmethod of the

|nv iment of a stemthat can . .
F%ff%ﬁ?q %f Revite ﬁ‘&‘a Pl B Rrtod q@e‘slms%mov ¥ shpwn in the
ndi’lQﬁmhhng; HeAgtis demPin EIGIRAQI B8 pidcdsk Gquigent [-3&hown is used in
mg{ggess e U|pnent as shown i, s used in nanufacturlng

glastomeps fibey dpqysseddnithe exEmdseagiptmelelgyy ehhe particular
eqaplRWt usui"i‘s Rath ibe YhiaipreRAUsAIRRhg HSRParl So @ﬁ’atblﬁlg t}Qemethod of the
|nterpreted as limting in regard to enabling t
inygatiglbd of the invention. A pair of notor- drlven roIIs
29 is used to control the surface speed of the

A ghin st MBREIdE VA 185 39 SURBA 16 RAEKABE si3icaBstel 8f AR EEtolBC fibers
delivery of one or usually nultiple elastoneric fibers

supply }Bi"%‘fi%ﬁ’r %’.’miryl tgmeger tlagndalixgty of gpeor uspalydewltiple etpstomeric fibers 53
pl‘éf@l@bl?’ amatc'oﬂéialﬁ AP lSﬁan@gzx B aoﬁcﬁflﬁﬁﬁlﬁg e)@zin@@é BrE ?erger}fed R&Stomeric

spandex I s used as th ston
fibsy &3. e?%ﬁ?a}ldextlﬁ aisehagide lasemerc fiberenrefetely, 1119/ speadeyi Inay a linear

|
deflé'l@gﬂag@ g%{&gne%%ﬁglg%rﬁ@r %T(L Gler uﬁ?ac : efglr && eé(%%? 24 dfeme{nto 70

degiezi ng wheel 43 is set at a higher speed than the
el astoneric fibers supply package 33, so that the

Th%lsﬁ’f'f&cg & d%ffth@ﬁﬁlﬁg el t4§ lﬂsssewyhlgﬁer%@efdttﬁ% tﬂ]% efastomeric fibers
ned)

supply package 33, so that the elastomeric fibers are thus machine-drafted (i.e., stretched) in a

range not limited to a total of about 1.1X to at least 5X. If spandex is used in this invention, a
machine draft range of 1.1X to 4X is preferred, and the actual setting will depend on the type
and denier of spandex supplied. ~This machine-draft value does not include any residual
drafting or drawing of the elastomeric fibers that occurs on the package (e.g., a bobbin) of the
elastomeric as-spun yarn. This residual draft is termed package relaxation (PR) so that the
total value of draft from subsequent processing is D, = (V1/V3)*(1 + PR), where Dy is the
total draft, and Vi/V, is the draft ratio of sizing wheel 43 and elastomeric fiber supply



range not limted to a total of about 1.1 X to at | east

5X. If spandex is used in this invention, a machine
waolec@bsaange of 1.1X to 4X is preferred, and tPeT/as1004039968

setting will depend on the 8 ype and deni er of spandex

aéwgelss%@n Hed1Ssu RGN pR&dsAr Biely aﬂ@quﬂﬁeﬁsmhnwﬁl' YelRhine draft.

reS|duaI drafting or drawi ng of the el astoneric

T)fpll%ﬂy,éhq PRy nunolss psesdront B85 fdtage { e g., a bobbi n) of

the el astoneric as-spun yarn. This reS|duaI draft is
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of draft from subsequent processing is
25+atque)5peeﬁmté¢tels Dbopis the pemepasathe §HEtae, spast ofi/ihe\/gzmg wlwel 43 but
suffcd ity eké?nt of x%’vn%lb zﬂﬁa%sbn 38 RekdS)a RS t PO G Hfahqbﬁ ¢an be of
supp %pac age % erl surface sPeeds e
Stalﬂelsbr\@ntln@ualﬁéﬂmqné fibrerd emdethwaeawnm knqiymfimit opyihe el of, hard yarn
\: f o 0.25. In addition,
m%%%l %&%@%%‘éed lﬁliﬂe o e-JO%Hn%'PQ%%ﬁ%St is withdrawmn from a
hard yarn supply package 25 at a speed that is about
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i i ere 0 n
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the k’ gé s can nt% ut 2 ézl g&égr\l/%elraﬁ n, Xt"rﬁ%t%:celgaé erlﬁ.lsld as1|10h§ zbsraﬁto e}%atgr nelon rayon,
poﬂ}l‘peopy&herdtca,l andahe ﬁlﬁmehlstcam be aitier kéxiniréeor fla, (ulﬁ:teJtttmalj), Although

| ,. polyester, nylon, .polypropyl.ene, or bl end
nof e 1 Herlmeg heigin, e Aony SRt of T epebtat preLipbly ranges from
45\Rhie Ol D0Y déhlers fdthd RPgPSRIGRS SEBdented Bin@S$ plefai@d spun,
open end, air jet, etc. For continuous filament yarns,

Inhths:?eér}qog%ie%t gﬁg% nggntg)gltsﬁ}(g\éqe 1& Er %,g‘he glgg%ﬁpcsgbers §3t an% the hard

yapol e Bgﬁld&aﬁad Khtc%lgh adinst gtdrde 3 lahcamem toSahstﬂ:nb@ (@hﬁegﬁgsmner 35
texture r at unt ext gh not_1.ntende
that gSegs | 1P ’tg’n‘ln%le HAFSEmErIcy “f |Sﬁ e%{}d E@H STHRP %? aaiich ﬁ%?‘“c?m and

subsidnfialpf e AleBbinet 2NGLSaskdniiic 4Ded 8B lafd the AafAQRAriBMoMh an aligned
and the range of 45 to 60Q denier is nost preferred.
a3, FEhceieRt YAt Briterfed fIauREAt RoR-ISRaRIeT BHAF ks thonexit of the

sextpgﬁm%l @%P%ﬁglbﬁerfjsbﬁ{dsthéﬁ?’ ifBqnd Qr‘%m@asroﬁltﬁﬁér%thzb ?ea change of
both directed through a first guid and t hen
dirgetiopanll Bhe They @h@yd V@’ﬁé‘is ohiBxmAedtin éhe wg/%éuttoa 4§|hyghe action of
thd %l‘ﬁ'ﬂ&él@l%feg 5'&9 %ﬁdv@ﬁl"e %olﬁﬁ natg%elf'ﬁ{ gfa}!l%ﬁl@ﬁc ﬁger%_ Y hard yarn 27
cent an stantially para manner . e
'%Enm@ﬁmﬂbmwdymmwérs 53 and the hard yarn 27 form an
aligned yarn 45. The aligned yarn 45 is directed
THe ig[ %mﬁo& Rterd 5619&%% ) Hkﬁg mAa%Béﬁf th?at&x hid tﬁg S&QE material
serp ntlne gate)” tensi oner fien 1'ht 0
preferably gomptises a oiFingaazhnt49d byvay. dﬂnamgen@pardpuladtmlo as fogh¢ type of

7. e, al.i
mz?’n L%glﬂ arid 39 gg%gﬁ %IED(_)enu%% %ﬁf? 2 1@@&% t‘? t%xtﬂgss&ey (l_§nown
byahdse\aklﬂbrbmsﬁhé aitt,] can be gelaetd fon ¢heedimstooenaty appficatien.s Sbch materials
mcéfu(g Qu% are 1¥O%Iilmlte(¥ to, starch, acrylic polymer, polyvinyl alcohol (PVA) and CMC®

(a trade name for etherized hemicellulose). The wax can be an olefin polymer or other

acceptable waxes that are known to those skilled in the art.



formng the aligned yarn 45. The sizing sol ution
preferably conprises a sizing material and water, and
w0 b@sosesperg material preferably conprises a siRCTYS2004/039968
agent and a wax. There is rb particular limt as to
Th(e Qg cte)iﬂ?ao‘ﬂg 0? élﬁhgg AYEY waRP0haBYin ?@91‘0’901{ X@? ecrﬁ&sﬁgd as the %
% agents for tex f by
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27 g ol BB et et A e R e PR g 1%

withn0.2%eo arts pleterednme viithad. 5% nsosoprefinzd N§vieg elsing PVA\ ¥ieixg agent

N the sjzing solutio are nmeasured as the % sollds ..
witioh GREOTOREY A et e R T BTeaied Tt oy ol
coh@nirfiontreigs frowdbahit 1094 totabeutlzatd) 11 quid. The

concentration of size material in the aqueous Si zi ng

sol ution 49 can ran on15 oto e
THE ST SR SHs] ST ab e b STl rees Cehigrade,
préf&@bl afoth RENS526.abIN B0 \WBKreeUn€iPrails aBM MR prolably from about 55

constituent of the size material, can range fromO0%to

to gloput vt #48195S S9BYEAAS: 6% preferred, and with 0. 5% nost
preferred. When using PVA sizing agent with a cotton
Ashshbein Y RIG. 1A, e @ipbsiter vigh S8 borRprisirdnbe elastbméric fibers 53 and hard
referred that the PVA solids concentratl on _range fro

u oI Wehtte MieuRl. eprils th Sj7mgsalyiopi49md passes through a nip

beﬁ@wmeestzmgemﬁ ke uhdla prEGE: {LOBREBRY DA . tThe @R tndP&niers of the
degrees_Centigrade, preferably from about 55 to about

elagiomgeg fbes iée?ﬂq Brdgrm Ahdihgacesiaiosr absige MatmrbBote sizing
solﬁgioﬁ 99 20QUhe HRsIFRIERER @gnﬁlé IfRdRe 1655 l?dk‘éfl‘lef Betbinfhe the final

A, the conposite yarn conprising the el astoneric
amfome@fss@srr@waalhemdn%ﬁm Wt sigcoravergd viomposifet yast 28.  For a given
, I
coff oSt AR bG35 50, 5, hlByh A cRRSSER in the sizing
so]ptl@s gg; raed ﬁ]ile yeesumqm@ei]epressgtd arg Iset herovidpdlss desdted size material
We§j e concen e-%)ﬁ/g%& %nﬁgos? 121?513 | %i’?e g\{}ﬁace ?e%fl%eg%ezgizing roll
Wlﬁdl 4Bt, land) hélﬁe tl&nslbeédwef the exingl @o@Xe rcme chnpy fxbmel(proemﬁ)unaers per
51 together d r.m ne.the final unt
nifi.o FParo BE Ve Ty i et nen) Breft Rungbeit 20 fEapout 400
mebds pdr@fim@te.gi ven conposite yam and si zi ng vvheel 43
speed t he concentration of size material in the

d
At Beodie WPty BOn e PR heSiReqSR Y ind o brerar BB g sie
cotdi@l dorh@dits iyam- SO weiede aupaghiyt engmm pibvidEhie shiefl agR-covered
|Z|n roll eel and hence t he speed

speed of th
°°‘8 o§itR vy $1 ﬁjﬁ ¥y &ee%l%e CRVAIT r%f’l’i‘l:}’@s’%er BHT 1P WHNG i‘rétzérCQVered

cofdfdbsite yarn package 67. It is usually very obvious if the dried size-covered composite
yam 61 is not fully dry, as there will be deposits o f size material on the windup traverse

mechanisms 65, and/or the wound package 67 will be difficult or impossible to unwind.

A common method of drying is schematically shown in FIG. 2A, although the invention is

not limited to this method. The wet size-covered yarn 55 is wrapped a plurality of times



m nute. For cotton hard yans 27, the preferred speed
ranges from about 150 to about 400 neters per m nute.

WG@\RW0s/H05¢896si ng t hrough the nip between the si zZP@LURNI/039968
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Si ze-covered conposite
thes#ripghaty o€ thersiza cownipe caf b@ %sted bR U9 mgnuaie‘fﬁgcﬂlesigri Tedtiedescribed in

th{)):\gal}s,gc.gfﬁeglggg ‘é@ﬁo%*be owe have found that an applied

1855 Than about 3% failed to cover
sufficiently the surface of the conposite yarn,
In peggbdrtembgdimenpelche mdthed phihe inventmn theisiye mpteriehisemd-aqueous, and
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sin eve t
wlme rapp:lnidag el @fmr&slmeyaeng d:aeahnri@ 2%védiiarfelaewsifmishing operations.

t hout. .b d [t .i.n t
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f i nd. t hat anoun
st EoTh . gt B R PR RS S & PSine ey gompared
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]

ShW t’ﬂl@lsrﬁgﬁaraqemo)a@ drore apddhe asgecdated g@gnse gre not required, which is
an advantage. The hot melt sizing agent and wax are typically applied to the aligned yarns 45

by an application nozzle (e.g., jet spray), or by immersion of the aligned yarns into a sizing
solution 49 of the size material. The amount o f non-aqueous size material applied to the

aligned yarn 45 ranges from about 3% to about 6% by weight of the pre-sized aligned yarn 45



the Anal ytical Methods section below |n another
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pol ymer sizing agent and alhax. Such a size nateri al
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provides an advantage in garment applications not found with the composite yarns of FIGs.

1A to 1F.



BAis a side view of the size-covered conposite yarn

61, showing the position of the elastoneric fibers 53
w@gooatfp@eent and substantially parallel to theP¢EUS2004/039968

yarn(s) 27, with a size matierial 69 covering. The
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Igﬁasﬁgr;(axgpﬁe i GR gp used in weft and warp tor wovens, but for size-covered composite
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yarn 6 1 preferably should not be used with w ater~jet w eaving m achines b ecause the size-

covering material generally is water-soluble. The ratio of size-covered composite yarn 61 to
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was determined by the weight of the pressure roll 51 and its mechanical mechanism. The
concentration of % solids in the sizing bath 50 was confirmed by measurement, using a
Bristix® P ortable Refractometer made by TechniQuip Corporation. The wet size-covered
composite yarn 56 was continuously dried on the machine on a rotating frame in a heated-air
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about 5 minutes at 300 meters/minute. With this machine, the rate of processing can be
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188% (82°CS) f01p 30 minu %es The fabric was then bleached with 3.0 weight % Lubit® 64,

15.0 weight % of 35% hydrogen peroxide, and 3.0 weight % sodium silicate at pH 9.5 for 60

minutes at 180°F (82°C). Fabric bleaching was followed by beck-dyeing with a tan, black, or
green direct dye at 200°F (93°C) for 30 minutes and heat-setting at 380 F (193°C) on a tenter
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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.



during the processes of weaving or knitting.
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longer after extended stretching. This slight increase in length is termed “growth.”

The above fabric elongation test must be completed before the growth test. Only the stretch
direction of the fabric is tested. For two-way stretch fabric both directions are tested. Three
samples, each 55.0 cm x 6.0 cm, are cut from the fabric. These are different samples from

those used in the elongation test. T he 55.0 cm direction should correspond to the stretch
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The samples are laid on a flat surface until dry, and then they are conditioned for 16 hours at

20°C +/- 2°C and 65% relative humidity +/- 2% th.

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,



of a sanple are clanped and the sanple is stretched
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dependi ng on water hardness. The sanples are laid on a
clearlydabledf ace until dry, and then they are conditioned

for 16 hours at 200C +/- 20C and 65% relative hunmdity
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cases because of the hard yarn behavior. Application
Exanpl es For each of the follow ng eight exanples,
conposite yarns containing Lycra(r) spandex and a
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40d, nelt textured, 4 spun,
12.5 49 83 5 Pass Cotton,

3.8X 75d, 34 fil
40d, T162, 30Ne, Ring 5 3.5X

PVA 274

WORWS/BMA6 274 12.5 42 88 5 Pass 4Qd, T162, Cot POMUSE04/039968
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bel ow. Tade2 Stretch Fabricswith Sze-Ccvered
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Conrposite] 10N Coton 60%and
2 Hasid CpenEnd 1/3Twil Acoedizble Denim] 54% PN 23%x06% 381
Polyester, Stretch
Conpositg  textured, Polyester
3 HBastiq 150d, 50| 1/3Twil Acedable | \\bven 21% 4304 (02%)x00% 245
Covposity ~ Cetton, Stretch
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Polyester, Berd
Conpositg  textured, Stretch
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4 Xastic 40isb, Rk 1/3Tw | ADceptable Sh'rtinc 16. 50/
1.80/" (1.0)%(0.6)/ 13E Sb~"d - Conposite Ccttcn,
W@2a0505686 Basf c 40Nb1Rn: 1/1 TwW | Arepta e FteI/U82004/039968
13.20/ 9.70/ 4.5%21/ 143 @tttcn, Carposite 20N=
Ex\sﬁaﬁplewoﬁemawc@qsﬁﬁamsl/ 3Twi | Areptable Strip
abric 31/ 3/ 23% 1.5/ 244 Conposite QaJda 7 Bastic
TfRawam yern1way/ 163wscquig/of 2ing spyt} yass trath 3. 3ists/mstas ¢} eLoom speed
bl fhfd-ar B pBRILVeE S0P pe? Hchl A;lfé?»mdlé %ﬁ Gh&hfg, th
wis 78 ks pelshi at%p Y 9K0. 4] ¢ 353Exan§ - & e
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ring spun yarn with 3.8 twists/nmeter (t/m. Loom speed
:mgl 44 Q85 Colhbenidl @ Pick level 50 Picks per
e 8?@ és?lgl ng andnscourl ng, the fabric was dyed
with a blue color. After heatset, the fabric was
Ther?&aﬁp wrgevaseONgopen ond aagy pttony prd Was S5 tedispaspin Wm%mg The
gaﬂny\@a{s ()T@esco]flgmoﬁ%@ %QQT%W L%Pa@ﬁ‘ize-@&@réﬁay%ngy%e loom

igo b ore weavi ng. arn was
Sp@:emit vorOpQirksaiyute et 3§ m%%@r 111<3hc r’é(erf)iblm ves é@@érsme washed and

0 | ] N 6
30 oL AAUEREE LGRS SA e b gt B
stré0Naferapassig thrayigh bieathingsblutiung b W% chlotier att3ﬁedemsshc and 11pH
fo{ﬂ)e fabric had 54% avail able stretch after passing

oﬁlﬁ T°bl eachi ng solutions of 10%chlorite at 30

degrees C and HpH for 30 minutes. Exanple 3: Wven
ExSimpd¢ 3:hWeodn/Sseteh Pélsentérdabinie | oom speed was 500 pi cks
per mnute at 55 Picks per inch. After desizing and

T}%(li‘g&% e]ﬂagd "Jap %OJ iﬂ_pﬁs P%];l H@'ﬁlftéj%tejg P %etamglh aKfterQﬁL@x‘il% ahd scouring,

rees - I NS abric en counts were
theefatigc prey dyied hith2ERRRI coler aihld OWagrpes GnkiniEBedlricsend spuithiwpre 105

Pl) i Y Shirting
e“ﬁ?%%er\ﬁ%IPSE@g?m“%g"a‘l’oﬁgﬂ%lﬁ{gﬁ’?ﬁﬁﬁl ) %cl) E}h%anégt the weft
yarn was 75D Nyl on/ 40D

Example 4: Woven Stretch Shirting

The warp yarn was 40 cc ring spun cotton and the weft yarn 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 harnesses 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 68 PPI in warp and weft directions, respectively.
Example 6: Yarn Dyed Strip Woven Fabric

The 20Ne cotton yarn used in the composite weft yarmn was dyed a blue color in the package

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



experinmental nelt-spun Lycra(r). The | oom speed was

400 picks/ mnute at 65 picks per inch. Finished fabric
wepesosspé s were 135 EPI and 75 PPl in warp aneCe$1004/039968

directions, respectively. BXxanple 5: Wven Stretch
we@oitobodiclpﬁﬂhﬁt@ al BS plcR® Brdiach. 1Beéa@§en@1§ Slﬁ’énfhieﬁt 8 WASrBd yarn and

density of 96 ends per inch. The Lycra(r andex
widtsryesnin Wit ditseticnatnside. Grler ssmzﬁsfdfsr%fomﬁ%mf dfepec welt gigction.

Fi ni shed fabric end counts were 135 EPI and 68 PPl in

E¥@iple 2NCirvRht KaitSeetdndbrict espectivel y. Exanpl e 6:
Yarn Dyed Strip Wven Fabric The 20Ne cotton yarn used

in the conposite mef S dyed a blue_co
Thetpgedia ey &raF 65 bl sy °hiRgHEr TS SAe! ngé[jl]?f" fpric was
schtd &(92) dé;gfe*éﬁc BN80 Mi@esCRMES 1.0@/1 Mdpolk ap ﬁﬂaﬁﬁg@&:aus‘uc and
m nute at 55 pICkS per. i nch. Because t

500 picks
thegy ?%’E‘@‘e“ﬁ@ﬁﬁ drrmraes Copnddrinped n Thn ertiget tfabripay sightifo weper weight was

150, 1 B WO MRS whs then AQIHATized b | Imvame ae‘ega A&d b d Bfutes at 37.8
fabric weft direction. Exanple 7: Circular Knit

degtepet c AhE&ibric ava fioallyetagmed ebiF ipadlofBgnmesss ferdhreapples of 15
ter YRubfC Prne WA shABE! d

solcfc SY 8 U RRBTE 3ceellfie Bt (bl e IR AR oY g as o
re%dcpdtlﬁgmdf@name@/aﬁn@/qmanh@adst| ¢ and t hen cool ed to

76.5 degrees C and rinsed. The ratio of fabric weight

1 t&?ﬁ’% Paprid’€ Wet fabric was then

E}&&hd)t\i\?&aIell§ Smdﬁdggﬁe. . el?’ %bracetl c acid for 10 m nutes

at 37.8 degrees_C. The fabric was flnall¥ st eaned at

The tom sppeg Wé@%ﬁlﬁkﬁmeéggmﬁwt riieks neybrcks Thy width efethe fadpsic was
f [
s030crih SAL IS THRGpke AEEONETY R NP EFE I PR e arp and
walladirengenscpgepsttivelyed. Exanpl e 8: Bl ended Stretch
WbvenFabric The | oom speed was 500 picks per m nute at
Th%g?g}P't}fekﬁvaﬁfon' }ﬁg Reenl B&cMbdl i REmd BE pfdieliCedtRin@ts, it will be
Inches in the loom Finished fabric end counts were
obyipus R the praneaRayHRl varipd inheanyayqys-aberhwefiptions prsaiof orbs regarded as
a cfeﬁérﬂﬁé’ hbl\ﬁ%é’ %mﬁbg&rf ?Jebgé Bﬁ%ﬂe E}%ﬁgtmngﬁd Gﬁ%ﬁﬁ?&%ﬁ&%&ﬁ% gsﬁ\gould be
obtioas totdne skifleinrthey/arh ereviaiended to be maluyledsiflsn tiBuscdpe of the following
Yarlatlons are not to be regarded as a departure from
%%e spirit and scope of the invention and all such
nodi fi cati ons, as would be obvious to one skilled in
the art, are intended to be included within the scope
of the following clains.Wat is clained is:



1. A nethod for making a conposite yarn, conprising:
stretching a strand of one or nore elastoneric fibers

wo pooa/os@pge from 1. 1X to at | east 5X of a rel aremus2004/039968
l ength of the strand; alignrdng at | east one hard yam

Witk RdBRefi 5@mM the group consisting of synthetic
fibers, natural fibers and a blend of synthetic and

natural fibers, adjacent, and substantially parallel to
Lsai of* Sethofl doraprking aG0enPOd e e RPE e ned yar n;
applying a size material to said aligned yarn; and
dryi dﬂgtzcﬁﬂh% %Lﬂtrhﬁt?%ﬂ %h% of‘ﬁh‘ridlie Blait?ﬁér?‘,l ﬁlieﬁs nQl @h@e SEMAN ot least
arn. 2. e od of claiml, further conprisin
S%HF%W&XF%&ngﬂ}ﬁﬁ@éﬁﬂ%ers of the at | east gﬁe harg yam
aligned with said strand of one or nore el astoneric
f i belligninpheleadt dns Bird yeimtsalReked ROmi the ROL c&{sﬁs‘ﬁﬁ% bpglynthetic fibers,
: e

ook o oL e e S TSR A BR sl

safd SHe@hO\OstAGE R fofR dn Aligh8X yarh, The method of claim 3,
wherein the strand conprises a spandex yam of a denier

of from?20 to 140, .and. erein the hard yam has a

t ot APPYEgiESIzeFpatgriab s afignegyatn; gnd The m)a/\t hod of claim
3, wherein said sizing agent is selected fromthe

gr oupyis@tiSdusing g stk masdrial ©lforndg EdphpositP@irymer, PVA and
CMC, and wherein the concentration of wax is from 0%
to 19 net.hod , of ..cl ai

o b ight. - 6., The im 3., wherei
24 e e e Blim 1 Bt B6mBE A gty Aol east e
has@y/ain aligred rethesaidadrandSofamp ot fidret edastdneerialfibgRedhateimsain eddngling
. gnmount {ro 3% and 6% b iglht (Eased on the aligned
is J0HR BIOE SAPPIAPE R orAl top R RSP of I ai m 5,

wherein the size material is dissolved in water to
3.f or Miha nsdiodtolf claind &f vieeecil the sizt Aaterial @edpaikesi aSsiZgpge@dndl @ wax.
the aligned yam and wherein concentration of the size

mat erj al i .S ion ks from5%¢to 25% wei ght .. .
5. el Fym Ml b B Comibhe Cobsh B, F agnier of
frors 26 & Bt adl Wireosin thadagiryatnthas o sl stehiagofdfom 4<toydoat e

ester and nethacrylate ester, and wherein the

5.C Oncl%gtlix@thbcp of chlail\ﬁa%,. iwﬁer]:i{noy1 cp sf/z(int O, 16% tfé/ sgygitog’c{1 tfr'ogi tl{_c\a group
conposite yam conprising. At  I'éast “one elfastonertc
cohsilieg of:catareln geylis polgunek, WivAhand GME adnddrigfdin tha candeaidi®n of wax

. f.rom, o_at.]east 6.2X of an original spun | ength
s BTG o hPlent ©

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 yarn 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.



at |l east one hard yarn selected fromthe group

consisting of: synthetic fibers, natural fibers and a
whb@sesabe synt heti c and natural fibers, wherei PCHEBZINN039968

hard yamis aligned adjacent¢ and substantially

9.par aA b&hpdse $ahtosdpkigngt t o make an aligned yarn; and a
dried or cured sizée material form ng an adhesive that

gt i o8 gl R BRSARcE § APRAOY T BhGR SR fom 12X

total Rast 626 ah SrikRaIREn feh@oaths paadex yam of a denier of
from20 to 140 before stretching, and wherein the hard

has d f f 45 t 00 11.
Y oL tian SR TE IR Grom e HIOR PRI BE P MRt Gpers, netra

ﬁl@e@m{dl asasncaofssyﬁthe@c agentura fbed, Whetein baid hhiey£0 Pighddeadjacent
m of cl aim rein the drled size material forns

anéﬁ%%%%@f%&tq %%tj sAnd tRanakp PRAEACY ML 289, An el astic
woven fabric, conprising upon weavi ng and before final
f abra diefl bPbuEki §1£E mSOnA) Bsrinling; AnadBesbie titdt Al ti Wrah@4d hard

the warp; and conposite yanms of claim9 and
y%gﬁhﬁ/gf@e‘fﬁamﬁ(@e%’ﬂ wherein the ratio of said

conposite yans to said hard yans is from1:1 to 1:4 in
10bot IThe Bempaxitp yandf tiakn Wﬁerelﬂ-ﬂie stidhdes ﬁﬁﬁlé&frm\a%ﬁandex yarn of a

fabr upon vveav ef ore final
depipp 0@&&@#40%? e e%gle g afrohas A dotpldepiier of
fr A0S td gpot he weft ; and hard yans in the warp, wherein
the ratio of said conposite yarrs to said hard yarrs in
t he ranges from1:1 to.1:4.15. An elastic wp
U aprk COIBB‘?FB? &m96 St % B g SER B lSER OB 41SAng agont and
awabric finishing: conposite yarns of claim9 and hard
yarns in the warp; and hard yarns in the weft; wherein

the ratio of said_.co site rns osaid rd ar
13, 1® e blulpdte S QR oy e St Saegmorpe Srine i plbsive

cotig orf tBDAlighe€ 94FRr | Si Ng upon knitting and before final
finishing: conposite yarns of claim9.

13.  Anelastic woven fabric, comprising upon weaving and before final fabric finishing:

composite yarns of claim 9 and hard yarns in the warp; and composite yarns of claim

9 and hard yarns in the weft,

wherein the ratio of said composite yarns to said hard yarns is from 1:1 to 1:4 in both

the warp and the weft.

14, An elastic woven fabric, comprising upon weaving and before final fabric finishing:
composite yarns of claim 9 and hard yarns in the weft; and
hard yarns in the warp,

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



17. An elastic woven fabric after final finishing,

conprising: strands of bare, essentially untw sted
web@sosses i c fibers in the weft that are substeai/uaiony039968

paral |l el and adjacent to hafd yarns in the weft. 18. A

ar NRRLLaGRARIES kg ! At ' | fishing;
10" TREHaRIRALE e SR ERE LR WANER sl LS ol R, ihine
conprising: strands of bare, essentially untw sted
el gg"cOBWB?‘ Coraps ok plaing f andhardyparps kg waipendubst anti al |y
paral l el and adjacent to hard yarns in the warp,

wherlardydriven fiatwef; of said el astoneric fibers to hard
yarns in the warp ranges from1l:2 to 1:4. 20. A

. I sing .the elastic woven fabri.c of claim
%gr W Qatreutl: HeRidoo sgldtcm%posﬁe yarns to saldehardf yarns in the warp ranges from

1:1to 1:4.

16.  An elastic knit fabric comprising upon knitting and before final finishing:
composite yarns of claim 9.

17. An elastic woven fabric after final finishing, comprising:

strands of bare, essentially untwisted elastomeric fibers in the weft that are

substantially parallel and adjacent to hard yarns in the weft.
18. A garment comprising the elastic woven fabric of claim 17.
19.  An elastic 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.



