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METHOD TO MAKE CIRCULAR-KNI'T ELASTIC
FABRIC COMPRISING SPANDEX AND HHARD YARNS

FIELD OF THE INVENTION _

This invention relates to circulsr knitting yerns into fabrics, and specifically
wdwm:jmmmmmmmmﬂmﬂhd
mmmwum

BACKGROUND OF THE INVENTION
Singlo-knit jerssy fibrics arc broadly used to make underwear and top-waight
pnnm.lunhn.’r-dﬂm. Compared to woven struciured, the knit fibric can more

.eadlydaﬁ:m,wmmh.bymmpmingmmmehdiﬁdmlﬁuﬁiehu

(mpnldofmmudhopjﬁat&mhkmﬁbdn 'I‘hlnhimyto:trutuhby
mmmmmmmmmm&mmmmmm;

-Even when knit fabwice are constructed of 100% hard yama, such as cotton, polyester,

nylon, acrytica or wool, for example, there is somse recovery of the knit stitches o
original dimensions after imposed forces are removed. However, this recovery by knit
mmhmmmmtmmﬂyunﬂemlﬁbmnhdml.mhmmt '
dumdc.domtpwidnnmuyﬁm't;imﬂwhﬂ-uﬁmha. Asa
mﬂb—ﬁtﬁbﬂammmdMMorM'h
certain garment arces, such e &t the elbows of shirt sieoves, wharo mare strotching
S .

To improve the recovery parformance of circulsr, single-knit fabrics, it is now .
common to co-kuit 8 small amount of spandex fiber with the companion hard yam, As
nsadhmin.“quﬂcx“mnmmﬁﬁm_lﬁbchwhich the fiber-forming substence

y
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is 2 long-chain synthotic polymer comprised of at least 85% of a segmented polyurothane,
"The polyurothane is propsred from a polyether ghycol, 8 mixture of diisocyanates, sds.
chein extender and then melt-spun, dry-gnm Gr wet-spun to form the spandex fiber,
ijwhhmﬁnﬁmhﬁmhitmﬁemdm '
spanden is callod “plating.” With plating, ey hard yarn and tho bare spandox yura ace
Hﬂaﬁmﬂd,uido-by—ddonhﬂm.w;bﬁplpndumﬂwmkmmmddeof )
the hard yarn, and hamce on one side of the knitted falwic. FIG. 1 is a schamatic.
flinstrtion of plated kit sites 10 wharein tho kitted yar compriscs spandex 12 end. a

pooti-filament hard yarm 14. Whien spandex I8 plated with hard yam to form & knit fabric,

sdditional processing costs are incurred beyonad the added cost of the spandex fiber. Fox

mlgMMudMMMnm“hmmﬂ .
By “cirenlar kitting” is meant s fom. of weft knitiing in which the knitting

nocdles are arganized into & cireular kniting bed. Generally, a cylinder rotates and

. interacts with a cam 10 move the necdles reciprocally for knitting action. The yamstobe

knitted ars fod from pacicages t0 8 carrier plate that dirccts the yam strands to thé nowdlos.
“The ciroular knit fubsic emergas from the knitting needles in a tubular form through the

The stcps for maldng elastic circular-lonit febries according to ons known process
40 e outtined in FIG. 4. Although procees variations exist for different fibrio kit
constructions snd fibric end uses, the steps shown in FIG. 4 are representative for making

, jorsoy lonit clastic fabrice with spn hird yams, such as cotton, The fabric {5 first circular

kuit 42 at condition of high spandex draft ancl feod tensions. For example, for single-
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knit jersey fabrics mads with bare spendex plated in every konit courso, tho priov-art foed
tension renge 18 2 o 4 6N for 22 drex spandex; 3 to 5 &N for 33 dicx; and 4 10 6 N fior 44
diex (DuPont Technical Bulletin L410). The fabric Is knit in the form of a tube, which is
collected under the knitting mechine cither on s rotating mandrel as a flattened tmbe, or in
8 box after it is losely filded back and forth.

n open-width finishing, the mitted tube is then slit Open 44 mnd kid fat. The
open fabric is subsequently relxxed 46, eithar by subjocting it 10 stowm, or by wetting it
by dipping nd squecaing (pedding). Thie relcxed fibri is then applied to & tenter frame
and heated (for heat petiing 46) in an oven. ‘The teuter framc holds th fabrio on the
egos by pis, ind stretches it in both the langth and width dlircotions in order 1o retum

" the fabric to desined dimensions and basis weight. This hest setting is accomplished

befuemhqmwmdn;mmmﬂy.hwwﬁuhmﬁh
as “pro-setting” in the trade. At the oven exit, the flat fubric is relsased from the stretchar

- mmmu(md)mm.mmm Tho Fabric then i procossed in

tubuler foom through wet procesacs 50 of dms(mumg)lndopﬁmﬂ :
bleaching/dyeing, e.g., by soft-flow jet equipment, and then dﬂwmdsz.o.g..by
aqummﬂlurmnm'lmp mﬁbdeuthm“de-tubd"ﬂbymgtho
sewing thread and ro-opening the febric into s flat sheet. Thoﬂnt.lﬁllwt.ﬁhieuthm
dried 56 in a tenter-frame oven under conditions of fabric ovarfeed (opposite of
stretching) oo that the fabric is under no tenxion in the length. (machine) direction whilo
bdngﬁhduwbdowm-ldﬂngw The fabric is slightly .
nmdonedin!hnridthdinﬂioninmtoﬂu‘ﬂmmypomﬁdwﬂnﬂh& Au optional
fuhrio finish, such es & soflency, may be applied fust prior to the drying cperation §6. In
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some casca i fibrio finsh iv appiied aftor the, fibrlc is first dried by a bolt or tenter- fratee
avea, 8o That e fnish is taken wp umifirmly by Sbeis that zre aqually dry, This éxtra
etep involves re-welting the dricd fbbria with 2 finisb, and than drying the fibrie again in
8 ter-frame oven -

Heat setting “saty” apaadex in an elongaed form, This iz also known R
redeniering, whercin a spandex of hiigher denier in drxfied, of strotolied, o & krver denier,
and fhen heated to 3 sufficlexity high temperabues, for & suficiont time, to sabitiza the
spende at the Tower denier.  Heut seitlng ﬂl%.-:nfm meany that the spandcx penyxanently
shangen ai o molecnla keyel. so thet recovery tosion in the stretched spandex Ja raostly
zelipvod and thﬁmndm: becomes skible 4¢3 new and lower denier. Eeat i!l:lil;s ..
temparmiures for sundsx ares generelly in therlnp of 175 to 200°C. Tor the priu."'ﬂt .
pitcess 40 chown in FIG. 4, the heat nl:qu; 45 sommonly is for about 45 sonncla o
mige ot sbomt 190°C. . _

" K heat-gotting is not uead to “sef™the spsndex, after the fahds i knill:d arid
relraged ftom the comiraintzs oF the ciruler knitting mmdkins, the stroiobed spancex in the
fahric will mtract to comgucs the fhbelo stitches so that the Sibcic i radmcedin = .
dimenalong compared to whaat fhose :Iilum:dnm would be Eihn-lpmﬂn werenot
present.. Comrasdian of fhve skitshas in the knittod fibxks has (hroe major ek that -
divactly rolntcd to chestio k1 Tibele propertivg, and thereby oenally renders the fidbric
l;uppmpriﬂ_l.- Tor subseguent cut ond aew upulmu Lo

Pizst, stiich compres=rion reducas fabmié dimenalons s1d incronses fibric baifs
weight (g/m?) beyoed deared rongcs firr single jorsey knit Sbies forwse In parmnenty, As
2 reault, the traditional finishing teocess for elnstio u.h'uullr-hit fibric includes & ﬁhﬁc
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sireiching and banting step, 8t sefficienity high teaxpesatyres and wilicently hq
residmnos tima, 53 1Ak the spandex yarn in the knit: will “sot” ot desired stretohed
dimensiom, Afier heat setfing, the spandex ymn wrill aither ot retract, or will rotract
only modsstly belerw B hent-mt dimension. Thus, the hent-set spandex yam w:ll nnt
significantiy compeess fhe knit stitches from the hel-set dimensices. Strmhm;mdhmt

" setting paramsiers are ehnsen fo yiskl the dosired Hebrin hosis welght and elongation,

wilhin selutively ight lirait. For & fypice] ootton] exsey clastic kingle-kundk, the deired
ehemgation i ut Jeant GO, and the hasls weight ranges !humnhmruoiu-ahmtﬂ:hph’.

Second, the more sevore the stitch compres gion, the mor the fibric mllolu-::ulr
cn & perentoge basis, tars far cxcoding miniorey dendande and practioal needs: “When
& plated] Jonit with efastio yam Is compared with a Plabelo knit without clatic e, it s
comnencn. i tho plaled elasto kit fibelh t be SD% shocter {wre comprassad) thi the
fibeic withoat elastio yam. The plaied knlt ja able 1o streich in lmgth 150% or toére fiom
fhic numpn:nnd state, #nd such excesdve e]hu-;ﬁ:mia penemlly andesivable in jersey
it fox cut an sew pofications, 'This Ioogth is irs the warp direction of the fhbic.
Fabelos with high elongtion in fength (trotch) are. oo Hely to be ot frvogulaely, and
are als0 mors Yiely tn shrink escomively wpoo - wshing, Similary, sttcls s .

" compressel by spandex in fhe width direaian, ro that fabric width is redwosd sbout 50%

s wall, fir boyond the 15 00 30% es-knit witith redluction nonmally eaoountered yith
ﬁgid{nm-ulmﬂn}lihhriu . '

Third, the compresed stiches in tha Snishad fbric ang & a0 egeilibrium .
condition botween spandex recovary fomes and resisiEnoe 1o stitch compeeasion by the
comypamion hard yam, Washing o drying nithe fubric can redare thn_]:.mi-yun: _
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rexistance, probably in part boormss of agitation of the fbrks. Thus, weshing s drying
iy pecuit the spandex recovery (brees ko farher compress th:e kmit stitches, which oan
reanlt in unenoepishle 1evels of fibrio Ihﬁllli;_gl. Hant-sathin g the knit fbric sarves io
relnx the spamde and roduce fhe spandex recovery fores. Thae heat soting npmﬂnn _
herefore improves the stability of the fabric, and raduoes thes amount that the fibic will
ghrinik after ropsaind washings. _ = .

chuﬁ;hnmuﬂhmm of wolt Isit exlastio fhbrice. Tn some ocses
u heztvy kit will be desired, aveh a8 fu double knttetdbe ond fhat awranterbnlis, In thase
cascl, o atitch comspacasicn by (e unnrlu;: i1 secepisble. In othet chpes, the bare
spandex fiber is covered with natural or qnﬂmtln fibess in & core-spinming ar spindle-
oovering opemtion, so that the renovary of the spendex snd resultant stiteh comprassion is
resirained by ths oovering, o 68 ther caim, bare ar covared spandes iy plated only on
cvery pecond or thind kit course, thereby piting the fotal recovery fares et copeess
fas Jondt stitehes, En scomiess Erditing, o process wherem tubuula I.nili st shuped S
direct nsawhile being knitted on gpeciad mactings, the ibric ia ot heat set —
damss, stretrhy fihrics sre tntendad. ¥ar utzgi:m-lmit jemsey alsatlo fibries mads for
cutiing and sewing, howsver, whamsin bare spemders i platel. i every cousse, hest siting
i& almost slways raqeind, _

Hont sctiing hes disadvaninges, Hent setifme b am extrn eogt o Snigh kil elsatie
Tairles. that. conprin spandez, vorsus fibrics it are oot elistic. (digid fiboics). Moreover,
Tigh spndex hesidctfing tempezaturos o advarsedy affect sensifiva companion hard
VAIE, C.§ Yellowing of oolfon, lllarahr;rquil:iq et gEressive subsoquant Bnishiyg - - e
operatinns, sush o8 hleachény. Aggresive bleaching om negratively affct fubric tactile
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propertics, such as “hend,” and nsnally requires the mamfhicturer to include fabric
sofbencr to countaract bleaching, Also, hest-sensitive hard ysrna, such s those fidm
mmﬁmmlmdmmé'whwmspmm.
setting steps, becanias (he high hout-saiting touperstarcs will adverscly affoct such hogt-
sensitive yerns, '
mamofmmhvehubmmmmmnmn,
Mnmmunwnmmmmhmbmimm
(US Pat. Nos. 5,948,875 md 6,472,494 B2), For cxample, the spandex defined in US
Pat. No. 6,472,494 B2 has 8 heat sct efliciency grester than or oqual to 85% ot
approximately 175-190°C. The hoat set officiency value of 85% is considored s
mininwm value for effiective hoat setting, It is moasured by laboratory tests compering
mmdwmmummmmuw

y w:ndal:nsﬁ. Whﬂemhlowhutluﬂngmmmlmﬂdun

improvemea, hest seting s stll eqircd, and the costs associsted with it have not booan
cipificantly reducd. | _
The traditional practice of making and heat seiting cirealar-kit fubrics has fithacr
dﬁadvmn.mnit&bdcmmu&whrhlﬂin;mnﬁmhthhmfa
contimmous tube. As the tubo is formed In knitting, it is either rolled under tonsion cato &
mandrel, or it is collected as  fa tbo undée the krittng machino by plaiting, o looss
folding. In aither case, the fubric establishes two permanent creases where the fubric tixbio
hes been fiided or flatiened. Althangh the fibrio is “oponed™ by slitting the fibnic tubes
MmdhmnmmunﬂmgfﬁOWGUHHymlﬁfl&c
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romsining croase. ‘This reduccs the fibric. yleid (or the smount of knit fibric that can be
fixther processed into garments).

New methods aro sought for making cireular-knit, elastic, single-knit jorscy
fabrios that hevo bare spandex plated in overy kit course, xnd that avoid the costs and

SUMMARY OF THE INVENTION . _
w-mmmmmm‘ﬁnw.mm.ﬁ#iwmﬁ
includes baro spendsx plated with spun andor.contimuous Slament hard yarns o be
muﬁﬂuﬁwélhmﬁnﬂymhblapmpuﬁuwﬂhnﬂtmdﬁrin—ﬁbﬁn_ '
mmmwmummémmmmm&;mﬁ_
(2) cestain desired single kit jerscy Sibric perameters aro maigtained. “Hard yaras™ -
—— o |
mmwdmnwmn.mmhmummm:h&e .
jessay fhbric in which bare spandex yam from 17 0 33 dtcx, preferably from 22 to 33
des, is piated with s herd yam of spm sxdor contiruous Slament yarn, or bleads

" thervof, with yam oount (Nm) from 35 to 85, profbrsbly from 44 to 68, mést prefersbly-

firom 47 to 54. Preferably, hard yam is spun staple yam of cotton or cotton blanded with
aynthetic fibers or yern. Other patural md synthatic fibers may be sclocted for the haxdl
yams, including nylon, polycster, acrylis eod woo, for exampls. |

Tho spandex and tho hand yam aroplsiad in every knit courso, The circular ki,
single jersey fiibric produced by this knitting method has a cover factor of from 1.3 to
1.9, During the knitting, the draf on the spandex fied is controlled 50 thet the spandex:
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" yarnis drafted no moxs then 2X its original length when knit to form the ciroular Kaiit,

single jerscy fabic.

I addition, the kit fabric is finished and dried without hoat sotting the Elbris or
the epandex within the fabric. ‘Thus, the fibric is dried at temperatures below the heat
-mWMofmm-memmumm such as
chmna.bluchudyhng,ckmndeompuﬂng.mdmywmbmhmd.mbm
Proferably, the finishing and drying are carriod out at ane or more amperatures below
160°C. Drying or compacting ia carried out whils the knit fisbrio i3 in an overfocd
condition in the warp direction.

The resting ciroular lni, elaste, singlo jersey knit ibric profersbly hus a -
spandex content of fram 3.5%m.l4%bywd.ahtbaudunmwhfﬁbﬂcwdﬂtﬁur
square meter, more proferably from 5% to 10% by-weight bised on the wtal febric weight
PeT Square meter. In addition, such fabric prefersbly has a cover factar of 1.4. .

mwmwmumwnﬁnmmmw
Jerscy fabrics made according to the inventive method, and germents constructed from
such fabrica. The fabric produced by the invontive method prefirsbly is frmed. with
h&:dymofeogmormumuﬂmsbmﬁeimofmmmdm’m .

" preforsbly of 170 to 220 g/®. Tho fibrio prafurably also hus an elongation of 60% or

mmmtynmmwxsoummemtm)mmnmmmm

wulﬂn;mdd:mofabmﬂﬂor!mwufaﬂylnhm?ﬂmhothlmﬂhd
width. Garmenty may inoiede underwear, t-shirts, and top-weight garments.
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BRIEY DESCRIPTION OF THE DRAWINGS ‘
FIG. 1 illnstratos piatec] kit stitoches comprising 4 hard yam and spandex;
FIG. 2 is a schomatic diegram of a portion of & circular kmitting machine £od with
a spandex foed and @ hard yarn feed; '
FIG. 3 illustrates & series of single jorsey knit stitches end highlights one atitch of
stitch length "L, |
FIG. 3A shaws the single stitch of FIG. 3 straightcned to illustrate stitch Tength
“L" .
FIG. 4is & Sow chart showing prior st provess stops S making circular—kuit,
elastic, single-Jnit jorsoy ik ca that hive biare spandex plsted in every knit course; and
' nc.su-ﬂnwmmminmﬂwmmmmdm&h_
mit, clastic, singlo-knit jessoy fibica that havo bare spandex plated in every knit: éourse.
Whille the invention will be doscribed in coonection with prefirred cmboctjments
bedow, it is to be underatood that the invention is in no way isteaded to be Hmitod by
such description. On the contrary, it is intendod to cover all altemetives, modiSications
and equivelents as may be included within tho trus spirit and soope of the invention as
defined by the clsims eppendad hereio. .

DETAILED DESCRIPTION OF THE INVENTION
ﬂenmmdﬁ.mhmmpahmmm&ma
spocific knit etastlc fabrics for subssquant ‘cut and sew” use. Reganding ciroular -
knitting, FIG. 2 shows in ichemafio firm ane fhed position 20 of 8 ircalar kit
machine having a series of kniing noadles 22 that move reciprooally ay indicatod by the
arrow 24 in response to a cam. (not shovwn) below a rotating cylinder (not ahown) that
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holds the needles. In & circular knitting mechine, thore are multiple munbers of these
feed positions syrangod in. & circle, 5o s to feed individual knitting positions as the
knitting needles, camed by the moving cylinder, arc rotated past the positions.

Fo:plnﬁnsh:itopmﬁou.nmduymnmdnhndmumdelifmdw
the knitting needles 22 by a carrier plate 26. The caxrer plats 26 simultanecusly directs
both yams to the knitting position. The spandex yarn 12 and bard -yam 14 are intrdduced
to the knitting needles 22 .ntthemoratuimnarmtnfnm; singlo jerssy knit stitch
10 Hike that shown in FIG-. 1. '

The hard yam 14 is delivercd from a wound yam package zsbanmu'lm
30 that meters the yam to the carrier plate 26 and kmitting necdles 22. The hard yam 14

' passes over a foed roll 32 e throngh s guide bole 34 in the carter plats 26. Opmmlly
.mﬁnmhnﬂmmnybedn&madtphhﬂﬂncnuﬂuﬂad:ﬁmtm

holuinthaw_::iurplmz&

m:-puaunzu delivered from & surfaco driven package 36 xnd past s broken
oud detocior 39 and change of direction roll{s) 37 to a guids slot 38 within the carrier
plate 26. The fieed tensiom of the spandex 12 i measured between the detector 39 and
drivo roll 37, or altematively betwen the surface driven package Sﬁmdmllﬂ]!;ha
broken end detoctor is not used. The guido holo 34 and guide slot: 38 are separated from
ono mnothier in the carvier plate 26 o as 1o present the hard yam 14 and spandex 12 to the
kritting nesdles 22 in sidc by side, gearally parallel relation (piated). '

The spandcx prafiersbly i cormmereially svallsble elssta.ne product for circuler
knitting, such us Lycre® typumz.rmnd'rssz.

\2



000038

WO MdsoLIR) PCTUS2004/417364
The spandex stretches (drafls) when it is deliverad from the supply packags o the
carrier plata end in tum 10 the knit stitch doe 1o the difference betwoen tho stitch use rate

_ end the foed rate from the spandex supply package. The ratio of the hard yem supply rate

{motcrs/min) to the spandex supply rate is normally 2.5 to 4 times (2.5X to 4X) greater,
and is known as the machine draft. mlmdlhquﬂudmphonoﬂﬂ%b .
300%, or mart. Tho foed tansion in the spandex yam is dircctly rolatod to tho drafl
(elmpﬂon)ofﬂwmndum mrudumonhtypiuﬂymmmhndnvdun
consistent with high machine drafts for the spandx.

We have foand Mhnpmvegmhmobdndwhmthewpnduxi_hﬁ;u
measared in the fibric, is kept to sbout 2X ar les. ‘This draft value i the total dead of
the spandex, which includcs any drafling or drawing of the spandex that is inshuded in tha
supply packago of ssepun yam. The valus of residusl draft from spiming  is termed
packago relexaticn, “PR.", and it typically ranges frum 0.05 10 0.15 for the spandex vged '
in circular knit, elestio, single jarsay fuhrics. The tolal draft of the spandeos in the fahrio is
mummv(um,wmwamfwmmmm The knitting mackine :
draft is the ratio of hard yam foed rais to spandex focd rate, both from theix respective
supply packagas. | .

Bectnss of ita struss-strain properties, spandex yarn drafts (draws) more ta the
m“ﬁdmmw;xwm,@emémMMMhm .
the highar the toosion ixt the yarn. A typical spandex yxm path, in 8 circular knitting
machine, is schematically shown in FIG. 2. The spandex yam 13 is meterend from the
mmsnmum&uhammmn.mmmm'@
of-direction rolls 37, and thon to tho carriar plate 26, which guides the spandex to the

\\o
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Ynitting needlcs 22 wod indo the stitch, Thefs Is & bmild-vp of tanxican it the spsmdex yam
it pasece frowy the sopply piekage and over cach device ar roller, doe to fictional
foress impartad b3y oach devica or rollar that touches the spandex. The toial deatt of the
pandax a fhe stitch is therione nelated to the sum of fhe tensione throughont the

.spm!ax paih . : -

Tha spancdlen fead tension is mewsuced between tho broken end detecior 39 mxid
the rol] 37 shown in FIG. 2. Aleenatively, the spandex feed tensiom is messured heiwesn
the sucfrow diivon package 36 mnd roll 37 1 the brokan and detoolox 39 i not msed. The
hégher this tmeion is set smd controlled, the greatar the mendex dreaft will be in the fitrie,
and viee ma The price axt teachos that fidd feed tension ehould range from 2-4 ol for
Z2(tex spandey, end ftom 4-5 GN for 44dtax spandex in comwreial cicalar knittng
machings, Wi “thase feed frsision settings and the additional senwl ous ioiposed by
subsequent yam~path friction, the MHEMMMMEI willby .
drafied significantly more thay 2X, -

‘This invention does not antfcipaie all the wys that qﬂ.l:ldu Friction ¢an be
minimimdhmm;lwm:ﬂohaa end'tho kxit stitch. The method regires, |
herwevet, that fiction he minimired o ke fie sumidex ford tonsl one sufficiently bigh

'Mul'll:hqan.dnfwdimwhmﬁlupmdudﬂﬂillxmhn.

Adfter knd tting a ciroodar Init, clastie, single jersay fibric of platcd spmdex with

hard ym per the mothod of s avertion, e fibrio 15 finkhed ta cither of the sltomale . -

provcescs 69 illustrated dingretuttioatly ia FIG, 5. Drying apecations san be carxiod cut
on circotar knit Fahric £2 fllnihmu-fﬂlq::llwiﬂﬂlweb (tob oy of diagram, path
53a), or an n tube (botom row I:.lfﬁylﬂl. path £3b). For cither of these-paths, wet

B
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finishiog procces péps 64 (each as dcovring, Moackmg ssd/or dyolng) uns carried out on
the fabris whils it s in tnbmlar frm, Ot frm of dysing, salled sofi-flow jet dyeing,
turaalty foparts feion: s some length tefemaaifon fn the fubric, Caw should b taken
to manimize any additionus] Seowion appiied during fikrie processing and traneport from
wet finishing to the dryes:, and also enshis the fabrio to relmx and mcever Fiom mch wet-
finishing and transport temsines dnring drying.

Pollowing wet flshing process steps 54, the fabric i dowatered &6, suah bs by
squeesing or eentrifeging. hmp:mmmltﬁhrhb&hmﬂhnpm;’!
bedore it is delivered to & finish/iry nlap:?ﬂin-upﬁnnll Tonigh application {e.g., sofenar
hyp:ddmgimdsd:mmtdqmgmatﬂ:—ﬁ:memnm:mdmnmufﬂm
iength overfond: I proceess path @3b, the tubuler fnhnnlsnutsllt open, bul is -ﬂln.'l:nsl
hhﬂlhaﬂn!dlh"d:y:ﬁ:pﬂ. FMMHMH.EHBWEEPPMH; -
padifing, Tho tobehe lotic i nent rough 2 drying oven, 6,5, lrid oa.a b, and fhen o
:wmpmtnupnnﬂ}'p:wid;ﬁhﬂnwnﬂd. A eompactar commamly wacs yolls t:
tmpm‘thfnbﬁ.n,nm.lljrlna.mmm;lhm 'rhuﬁutmn(-)iudﬁwjmmu: ‘
apeed of rotation thes the socend roll(s) a0 that the fabrio hes en overfbed. Genetally, the
sizann does Bt "ro-wet™ the Sabeio so that no sckditional drying 18 reynired after *

' colpacting.

Tho drying stop 70 (path 636) or ﬁ?npuq sicp T2 (path 6310), it opexitod
with caniralled, high fibrio owerfeed in the length (mackine) drection a0 that the Ktric
stitches zro five o move amd reamnmge without tetsion. A fat, non-wrinicied ar non-
truekind fisbric omerges ftar drying, Thnntud:niqmmfumiﬁnrhﬂnsud:ﬂl.uﬂinﬂm '
mt. Fuupmwldmﬁbﬂﬂ.umﬂmhmdtnMMwmmmﬁg

L]
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drying. MMMWWhMMhlm:ﬂ!IﬂH
belt drying. mmm«mmmmmm_
temperature and residence time are set below the valuas required w heat set the gpande.

The stractural design of 8 circolar kit fabric can be charsotorized in part by thes
“openness™ of cach knit stitch. mw&mmﬁomoﬂhm

" that is open versus that which is coverod by the yam in each stitch (see, 6.8, FIGL. 1 wad

3), and is thus rolxied to fabric basis weight and elongation potential. For rigid, non-
elastic wot knit fibrics, the Cover Factor (“CI™) is well known s a relative measare o £
openness. ‘The Cover Factor is a ratio and is.defined &s:
Cf = N(tex) + L
where tex is the grams weight of 1000 meters of tho hard yem, and L is the stiich leogth
in millimeters. FIC. 3 is & schematic of s -hﬁnhmjmyaﬁmmn One of the
ﬁﬁ-hﬂpmnmunmghﬁmmmmmiummvu;ﬁm '
Forym.uo[m&lcemlh.huhIOOO+Nm.mdhCowMiulwmﬂvﬂy .
cxpressed as follows: .
CE=(1000/¥m) +- L.
We have found that commercially useful circular knit, clastic, singlo jersey fabics

plated from bare spandsx mmd s hard yam. can be made without heat setting if the spanclex

draft is kept about 2X or loas, and if the konit Sebric is designed mnd mannfastured within
the Sollowing preferred Hmita:
. mCovchctnr.whid:dm'u;.uimthnwdhhﬁma
between 1.3 and 1.9, and i profirably 1.4;

A
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The hard yam cannt, N, i from 35 t0 85, preferably from 44 1o 68, and most
proferably from 47 to $4;

Tho spendex has 17 to 33 dicr, prefirably 22 10 33 dtex; _
membhr.thommofmminhﬁbric.ou%wd#hﬁs.i;_ﬂ-om '
3.5% 10 14%, cod Is most prefenbly from 5% 0 10%; )

The kit fabrio o fumod has e irinkage after washing and drying of sbout °
T o Iess, prefirably less than 7% i both the length and width directions;
The knit fibwic has an elangation of 60% or more, prefirably fram 60% to
130%, in tho Jeagth (wasp) direcrion; and '
Prefirubly, tho hard yarn is spun ‘staple yam of cotion or cotton blended with
synthetic fibers or yams.

While not wishing to be bound by sy ons theary, it is belioved fhat the hard yam in the
knit structuro resists the spandax force that scts {o compress the kmit stitch. Tho
fictiveness of this rexistanco fs elated to the kit stractur, es d.afined by the Cover
Factor. For & givan hard yarn count, N, the Cover Pactor is inversely proportionst to
the stitch length, L. This longth is sdjusiable on the knifting mashine, and is therefie &

" %oy variable for control.

Because tha spandex is not heat set in the process of the irzvention, the spandex
draft should bo the sxma tn the circalar kit elastic, single jarscy as-knit fabrio, the
finished fabrie, or at fibrio-processing stops in-betwoen, within the limits of mcssrement
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For circaler bnit, skantio, singio jersey fahrle, the appmoptiste gaugs of knitting
machive ks sslpcicd peounding %0 prior arl reltionships betwecn herd yam commt xnd

- kmitting machine gaoge. Choice of guuge cam be mxed to ojtimizz oircofar iorit, qlutm,

singlc jeesey basis weight, fir coumple. E

The benafits of this irvention ure evident when fhe priar at process shrowy
diagrammatically in FIG. &, iz companad with the investive proccsy sheren

- diagreommaticalty fn FIG 5. Tradional eniting tnrd Snishing roquine mare proecss

sieps, more Bcquipment, and mops Inbar-infemeive opcretions than deee either Altormative -
method of the investtion showh I FIG. 5, :I:'mhr.l:geliuﬂmtim highmmi:umhm-
st peaviously required (aco FIG, 4}.ﬂulmfmﬂvepmn-ndmhetm 0 fibars
ﬁuwm.nquinhmmthmmamuﬁmmmw ofthe fimdshed
fibzic, As o farfher beaadi, hutbﬂlm'ehdrmmhudinﬂlﬂmﬂmpﬂcm
hmhmﬂuh&dﬂmmﬂa]wﬂhhmtbswﬁhwm '

' diffopent nnd improved products,

ThmnfnnﬁmuuupﬂmLhumramﬁnhnpp]hbmh
lmlti‘nhm to .ﬁmha.'impmw farie hend, and o increase mobiliiy of the kit sifichas
dmgm.ﬂnﬂmmmnhnﬂmmnﬂurﬂmmmw. Tho

' fobric mey be pamed] firough a trongh contuining & Haquid eafenar eompositicon, ni then

fiitowgh the nip between a pair & pressure rollers (padiing soliere) to mpexs etosne
Nn!d fions the fbrc, ' .

" Al smrprisingly, cirenlar knit, elastio, aingle ju:ayﬁhziﬂhﬁmdhythe‘;whnd
of the imvention and solleated by fhiding (plaiting), do not eresse 10 the Same exhent o
prior art pircular Imif ginglc jersey Gibvioe. Fewer or loss visihile fold creasct in th

7
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finished fubeic can sesult in en inorsased yicld for cutting md Hﬂﬂsﬂlhhrlnini;n
gaments. Also unaxpectodly, the chowlar knit, slactic, single jersey fzbrics of the”
imvantion have gignificanty reduced sloew dl'.'uilg poocess In cither opan-width or bular
finishing processes, opmpeared $o prior et fabrica, Wikh excess skew or spimlity, fibrioa
dingemally defarnod and sourses gre "on the tice™, ad e unsccoplable. Giml::nt:
ma:dewiﬂl skewed fabric will twist on e body. . :

The: iollowing cxamplos dembnetraty the investion wad its benefits, The i.rlmlﬂnn
i cagabla of ot st tbevent embodiments, und s savaral detals are apabls of
i fioetioms in varios spparent respocts, without departing from the soope and spérit.of
the: pegent trvestion, Acoordingty, the examples are to be regarded pa fitesteative i
pature and not se restrctive. |

Circular kit elastic shngle jersoy fibxics with bare spandex plabad with hard yam
for the oxamples were knit on Pai Lusg Emnbr Enitting Maohines, elthar: {1) Modal
PL-FR3B/T, with 16 inches cylinder diemotar, 35 gmgn (ncedles per elowmizrential
inch), and 48 yarn feed positions; or (2) Model PL-X8IBAC, with 26 inches qinliu'
dizmeter, 24 gange, mnd 78 yam foed positione. The 28-gmpemachms my opacated at
24 revolotions per minute (rpm), and the 24-genge mashine gt 25 mim.

The brolen and detector i cach spandex foexd puth (5ot FIG, 2) was elther
adiusted tn reduos smaitivity to ]rnmi.l-iun, o removed from the machines fiog theee

2V
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sueoaples. ‘The broken snd datcotor was & type that cantacted the yam, and therefore
Wnctuced Senabon in the: spandex.

The spandex foud tension Wes mesmred betworn the spandex supply peokage 36

and theroller guide 87 (FIG. 2) with a Zivy disitl tension meter, modsal mnbor, EN-10. -

For examples of tho frwention, the spindex feedl tonslons wese neintained at 1 grom or

" Jess for 20 and 40-denier gpandex. Thesa teasions were suffiolenity high for relfahle and

contirmouns feeding of the spamlc: yun io the knfitieg nesdles, and sufficlamthy h\}:tn
dzadt the spandc valy sbout X oc less, Ve Somad that when th fied tensiom were 100
low, the spandex yern wrapped anowsd the sollcr puides wi fhe supply packags m_l could
nurt bo rcliably fid to the cmenlae kaitting mashine .

All the knitted fibrica were geoured, dyed and dried per the opon-width procces
633 GEFIG. 5. With the exeeption of Exmnple 14, afl indttodt fibricn were fnithed in fhe
satie way, nd withomt hest setéing. Tho fibnic of Exampie 1 was also strekchiod md

" host sct at 190°C for & yesidanos Himea of 60 !Im

Fabrios wope soomed and blceched 1 8 300-ter solution at 100°C for 30 minztes.

All such wet, jet finishing, nchding dyeing, ws doap in o Tons Geog mackine (Tafwan) _

Model TGRU-HAF-30. Tho weicr solztion contained Stebilizer SIFA. (300g) [Eilmah

" fron alkaling), NeOH (45%, 1200g), H:Ox(35%, 1800g), IMEROL ST (500g) fhr

cleaning, ANTIMUSSOL E'T25 (1505) for sntibamig, end IMACOL 8 (150g) for
atireaging. After 30 podmies, ¢he solvion and fabric were coalsd to 73°C and than the
soludon was drained. The fhbgic way t;lhieqnmﬂr noutralizad in & 300 litar solutian of

woler aod HAC (150g) (bydrogen + dona, acetlc acid) at §0°C fbr 10 minutm.

%
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Tho fabrics warc dyed in « 300-liter solution of water at 60°C for 60 minmics,
using reactive dycstuffs and other constitueats. The dye solution contained R~3BF
(213g), Y-3RF (129g), NaySO, (18,000g), and NayCOs (3000g). After 10 miruites, the
dyebath was drained and refillod to noutratise with HAC (150g) for 10 minutos at G0°C.
After poutralization, the bath was again drained sod refilted with clean water for a 10-
mizute tinse. Subsequant to noutralization, the 300-Liter veasel wns again filled with
watcr, d 150g of SANDOPUR RSK (soap) wes added. Tho solution wes heated to
98°C, and tho fibrics were washed/soaped for 10 mimtes. Afier draining end anothier 10
minute clcan-water rinse, the fibrics were unloaded from the vessel.

The wet fabrics were then de-watered by cantrifogs, for 8 minmtes,

For tho firial step, 8 lubricant (softenef) was padded onto the fbrics in. a 77-liter
water solution with SANDQPERM SEX liquid (11558). This ibrics wers thera dried In &
fenter overy at 145°C fr sbout 30 scconds; et 50% overfoed. _

The above procedure and additives will be familiar to those expericnoed in the art
of textilo msnufacturing, snd circolar kitting of single jersoy kit fabrics, '

Analytical Mothods
gnuggmmwmmhnmpm
mssxwﬁwmmy,hwmwmmmamm
- Dot (zuravel) s ye staple of 200 sisches needies) fum s ingle course,
and separgte the spandex mud hird yams of this sample. A kuger sample is
de-kait, but the 200 atitchés ere marked at beginning and end.
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~ Humy ench sarnple (spandex ar hard yatn) ficaly by attiching ooe end amio & '
metar stick with onc marking at the top of the stiok, Attach & welght to cach
sample (] p/denier for hard yam, 0.001 gilenier for spandex), Leower fhe
weight skowly, allowing the woight to bo appilad to the end of the yarn mmpls
Hont krpact. . :

+Reoond i Jexsgth mcasited betwor fhe marks. Repoat the mosmements for
Sslmplnewhdqnnﬂex and hapd yorn,

- Cakulabethe avorage spaidox dmik socordng to ﬂlefnllnmgﬁnmdn
Draft = (Length of hard yurn betwesn marks) + (Lensth of spandex yam
botween marcs). |

- I¥ the fabric has brasn hoat set, as in the prior ot i is waslly not possible to
wasurs the fi-fibeic spamdex draft. maﬁmﬂhﬁﬁ'MIﬂﬂﬂh
pandex luntsélﬂmwill andter) five spamdex yarn swrfaes and the bare epandea Wil tck .
ta lteelf st siitch orossover points 16 in tio &bric (FIG. 1). Becense of much mu'll:_!.?tsh.ﬁk

pninl:,mun;:utda-!lqitﬁbdummdexmmlmm

Fabele Wajght-—Tnit Fabxic samplec aro die-panched with s 100p diamster i,
Eaoh gut-at kit fibeic samploia weighed b grams, The “Abric welght* is then
qalenlnted ga m;flqum metss. ! !

Branilox Fiber Contewi:~Kpit fibrios are de-odt manrally. The spandex in
separated foom the companion hard yarn and welghsd with & prood aion Taboratory halancs

2
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or torsion balance. The spandex content is exprossed sa the percentage of spandex
welght to fbric woight

Kubris Flongation—Tho clongatin is moasured in. the wzp direction anly.
Thres kel specimens are used o emsure sonsistency o results, Fabis specimens of
Imown Jength are mounted onto a static extdnsion tester, ancl weights representing loads
of 4 Newtons par centimeter of length are sttachad to the sp ecimens. ‘l‘hupmmlre
exarised by band for three oycles and then allowed to hang fies. The extended lengths
of the weighted specimens sro thim recarded, and ths flric elongation is calculsted.

. ,. -.

Shrinkage—Two specimens, each of 60 x 60 centirnetors, ero taken from the kuit
fabric. Thmmnhmmmu.uhadpofﬂn_:ﬂwﬂcm.ndm:im '
between the marks are notsd. The specimaia aro then sequeatially machine washed 3.
timea fu & 12-ninute washing maching cyelo st 40°C water temperature and air diiod on s _

. table in a laboratory cavironment. The distances betwoen the sizs maris are then

remensured to calculate the amount of shrinkage.

Face Curl--A 4-inch x 4-inch (10.160m x 10.16cm) square specimen is out from
lhc.hlitﬁ.bﬁe. A dot is placed in the center of the squars, &nd mn *X" is drawn with the
dot s tho ccater of the X, The loga of the ‘X" are 2 (5.08 om) inches long and in line
with the outsids corars of the squara. mgxiummlycm-nh.mrqmmm'
fabric mmawmormmmpﬁmuymmmmw
and again in two minutes, and averaged. 1f tho fabric points cori completely in 2 3607

Ak
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circle, the cur] is rated ag 1.0; if it curis anly 180°, the cuxl i rated %; a0d so on. Card
values of % or less ire sccepteble.
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Examples 1-20

Table 1 below sets forth the knitting conditions for the example Imit fahrics.
Lycra® types T169 or T562 were used for the spandex feeds. Lyora® denicrs were 40,
30, and 20, or 44dtex, 33dtex, and 22dtex, respectively. The stitch length, L, was a
machino soiting, Table 2 below surmmarizes key results of ths tasts for both gs-knit
ﬁb:iu.(nﬂurbmﬁnilhiu).uﬂfaﬁ:ﬂlhdﬁbﬂu. Values of curl were acceptabls
for all test conditians, and will not be further discussed below. Spandex foed tensions are
listod in grams. 1.00 grams equal 0.98 centiNewtons(eN).




WO TONSNe11y3

000038

PUTIUS04AL T4

‘CABLE 1
Enitting Condliinns

Exmmple Lycm@® Lyca® Spun Spmy Stiich Covar Lyera® Machine
Typt Denfor Yoam Yam Langth, Factor, Feed Gmmps,
. Typa Couwnt L,mm Cf Toosion, usadles

- Nin pEma perinch  C
1 T169 40 Cotton 5 306 14 5 28
1A TG 40 Cotion 54 306 14 5 28
2 T169 20 Cotiony 54 308 14 1 28
3 T169 20 Cotloa - -V 14 08 25
4 T169 20 Colkm L7 23 1E7 1 25
5 - T189 20 Cobian 54 337 1.2 1 28
] " T109 20  Cotion 68 3.06 1.25 1 28
7 Ti69 20 Cotim 54 306 1.4 1 4
8 T169 30 Colion & 275 1.4 .1 23
9 T162 20 Cotlon- 55 308 14 1 s
Polyester ] ]
10 T2 20 Cotuon 3 306 14 i P

TABLE 2- RESULTS
At Finishad |
Modmum  Lyera®

Bemja _Besls  Longhh Canientin Shiinkage Face Cui,

Welght, Elangat] Lycs* Welght Eegsion Febrio, % 9%, Warp Fraclion o

Exampl gim2 Drelt * gma % Weght bywsk 380"

1 260 27 306 168 TS T4xbY 114

1 265 NA 204 186 76 E1xD4 1M

2 1] 2 218 108 O 33x43 ]

3 184 1.8 10g 64 2B8x 42 15

-4 200 18, 229 &0 B 29x3A4 14

5 204 2 204 14 48 16.1x0.7 14

8 18¢ 2 e 8 71 124x27 14

[ 1 4 208 D8 5 40442 114

B 168 14 i op 121 BEixdAd 11

B 173 2 228 112 BB 24x 1.8 4

i 160 18 207 g8. B4 3ax3T 18
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Bxample 1—High Draft without Heal Setting (prior arf)

The 40-dentier spandex feed tonsion was 5 grams (4.9 oN), which is in the rmnge
of 4 to 6 ¢N recommendod in the prior art. Becanse of the compressive forces of the
spandex, the as-knit fabric basls weight was high (266g/m”), and bigher still in the
finished fibrio (306g/m?). Shrinkago also exceeded 7% in the length diroction. These
values exceed commarcisl objectives, and the knit fabris would need to bo heat sot before
it could be made into a garment.

Exampls 1A—High Draft with Rext Setting (prior arf) .
The knit fsbric of Bxample ) was siretchod and hoat set at 190°C for 60 seconds.
mmtwdﬁtaﬂdﬁpﬁnﬁwwﬁﬂuimhmeumkmh 1, but hear |
setting reduced the finished fabric to 204 /o’ and 115% elongation, which are both
desirable for circular kit elastic singlo jereay fabric. Shrinkaga was accepiabls.
Spandax draft and content could not be mousured by the epalytical mothods sbove, a5 the
heat-sct fibric-conld not be de-knitiad because the bare spandex tackedt together. Tho

lpamluwm:.howwgr.mtomubrhm:qbl. Exmmples 1and 1A

mmmmt-mmﬁﬂmmumﬁgeﬁumm&
single jersoy Fabrics that incosparate plated bare spandax.

Example 2—Invention: Best Mods ,
Parameters were set af the maist prefiered values. Cotton count was 54 Nm, the
caver factor was 1.4, the spandex danier was 20, and the spandex draft was 2.0. The

2
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spandex was Lycra® Type 169. The knit fabric was not heat set. Kait fubric finished
values of basis weight, clangation and shrinknge wrero scceptable.

Example 3—luvention: Reduced Tension snd Draft - .
'ltezoud'gﬁoupudnhdhndmrubw'edto 0.8 grams (0.78 cN). For tho
Pail.m;hﬂﬂinsmdlinenndwdnmplﬂ. this was 8 minimmum value for feed
mmmmmuormmmmmm The kit
i was mot beat sot. mmmdmwmdmmmmm

accaptable.

10

Example 4—Invontion: High Cover Factor
The stitch length was reduced io 2.3 mm 10 thet tha cover factor was 1.87, nosr
Iheuppehmltoﬂhemﬁon. 'lhhﬂtfnh'lewunnthwut. The Bnished fabric .

‘ welghtwrdﬂvalyhlghﬂ’sﬁn’)ndlhodmpﬂmmﬁﬂ‘.prﬁnﬂynth

lower limit of 60%, as definod by commercial uscfulnegs. Shmhpwumuhlom

Example S—Comparison: l!ela;v-umlt Caver [Factor

Ihudtehluﬁminmundb?ﬁ?nn:lhmdcbmhmlhemﬁpmnl
valus of 1.2 This value is below the limiti of the invention (lower licnit - 1.3). The knit
fabric was not heat set. Finishad fabric weight and elomgation wero eoceptuble, but the
shrinkage was not (length 16.1%). The spandex draft was also slightty above 2.2
beeoauss, probably becamss of intsrciions of spancice drafling by knltting oodle friction
st longer stitch Jangths.

7
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Example 6— Comparison: Higher Spun Yarn Count and Below-Limit Cover Factor
Cotton spun yam count was increased from 54 to 68 Nm for this exampla. Stitch
length was maintainod st 3.06 mum, so that the cover factor was reduced to 1.25 by this
chang in spun yam count, The kit fubric was not heat sct. Again, the fabrics wrdght and
m'MWhmmmwmauuhm).

Example 7—Iuvention: Different Macliiné Gange

Knitting machine model PL-XS3B/C, with a gauge of 24 nsedles per
circamferential inch, waa used $0 kit the fibrio of this example. All xifting snd Sabrio
dosign varishles wero within tho fmveution. ‘The kit fabric was mot heat sst. Fiabelo
weight (208gh’), olongation (104%) and sirinkage (4.3% max) were al o pisble, and
directly copparable to rosults of Example 1A, whersin tho kit fabric had beex: heat set,

Example 8—Tnvention: High Spandex Content
The spandex denier was increascd to 30 denier, and the cotion count was .
inereased to 68 Nm (demicr reduced), 20 that the % spandex content in the fabrio

" imeveased 10 12,1%. This conterat was higher thn ths other examples, but still witkin the

Ifmits of the invention, Stitch lexgth was reduced to maintain the cover factor et 1.4, The
it fabric was not heat set, Paburio weigh, elongation and shrinkage wero all acceptable.

[
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. Example 3—Invention: Different Type Spun Yarn
mmmmmuwmmmmmmmsﬁm The
first hard yam was spun cotton with oomnt 60 Ne, o 101.6 Nem. The second hard yam
was continuous flamcnt polyester yam of 83 diex and 34 filsments. These ware plated
S together with 22 diex (20 denier) spmdex. The combinad hard yam count was S5 Nim:
The imit fabric was raot heat set. Fubric weight, elongation and shrinkage wers all
accoptable,

Example 10—Invention: Best Mode-Different Type Spandex Yarm

11 Procass parameters wero the same as in Example 2, cxcept that a diffcrent
spandex yarn, Lyom® Type 562 (*easy-sct”) was uscd for tho spandu foed. Tho knit
fabric was not host et, Results wore acceptable, and comparsble fo ecamplo 2.
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WE CLADA:

1. Xnamethod for making 8 circular kait, singls jersey fabric in which bare
spandex yam firom l7m33dtn'uplmdwit!;mormnq)mormﬁmmﬁhmﬂ
hurd yarna, or blonda thoreof, with yar comnt from 35 to 85, aund in which the spandex
and hard yam(ss) aro platad in overy kuit course to produce the circular knft, singlo jarsey

* fabric with s cover factor of from 1.3 to 1.9, wherein the improvement comprises:

controlling the draft on the spendox feed so that the spandex yam is drfied no
mora than 2X its original longth when knit to form the cireulax: knit, single jersey fabric;
and

 fimishing snd drying the knit fibris while maiotining ths fabric at 2 temperature
below suck temaperature required o hast set tha spandex. :

2. “Thomethod ofelaim 1, wherein the knit fubric. is maintained at
temparaturen below 160°C during finishing end drying.

3. ‘Themethod of claim 1, wherein the knit fibric hes  length in the warp
direction md iss diried or compacted while subject to an overfoed in its longth. '

&  Thomethod of olaim 1, wherein the knit fabris has s spandex conteutof
from 3.5% to 14% by weight based on the total febric Weight per squars meter.

5. 'Themethod of claim 4, wherein the knit fabrio hias  spandex comteut of
&ms%blb%bywdﬂnbndmﬂnw&bﬁompmsqmm.

6 Themethod of claim 1, whereia the cover factcr of the kit fibwio n 1.4

7. 'I'homﬁdofduiml,whmuinﬁ?uhlnsmprinmormm
selected fram the group cansisting of: leaning, blsashing, dyeing, drying, and
compacting and any combination of such steps.
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8.  Themethod of claim I, whercin the hard yam is selected from the group
consisting of spun cotion and colton blended with synthetic fiber or yam. . |
9.  Amethod for making a circular knit, elastic, gingls knit jersey fabric,
consisting essentislly of:

plating a bare spendex yan with a hard yxm, wherein the spandex is from 17.to
33 dicx and can boheat sot within & heat sotting efficiancy of st lonst 85% at  hent
setting tempamiure, and. wherein the hard yam has a total yam count (Nren) of 35 to 85;

circuler knitting the plated bero spandex yam and hard yam in:-ev-ery kmit course
to form » singl kit jersey fibric having & cover fuctor of from 1.3 19 1.9;

controlling tio fieed of the spandox so that tho spandex in tho fabric is drafted no
more than 2X its original leogthyind

maintaining the fabric bélow the heat setting trmperature of the spandex during
further processing. :

10. Themethod of claim 9, whersin the spandex is present in the fabric in s
amownt from 3.5% to 14% by welght bascd on tho total fibric weight per square meter.

1.  Thomeihod of clsim 10, Wherein the spandex is present ixa the fiibris in an
amount from 5% to 1034 by weight bascd on tho total fabrio weight per aquare moter.

12.  Themethod of claim 9, whevein tho fibric has 8 cover factor of 1.4,

I3. Themethod of claim 9, further comprising drying or comypacting the fabic
in an overfbed condition,

14. Themethod of claim 9, wherein the fabric is maintained at temperstures
below 160°C during further processing,

2
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15, The method of olsim 9, wherein farther processing comprises oxia or more
steps selected from the group cansisting of cleaning, bicaching, dyeing, drying, and

. compacting, and sny combination of such steps.

g/m’.

16, A circularimit, clastic, single knit jersey fubric mads by the mothod of
clzim 1.

17.  The cironlar kenit, clastic, single knit jersey fabsic of elaim 16, wherein the
hard yam s cotton or a cottomn blend, and the fibric has & basis weight of from 14010 240

g/n’, :

18. mmm'm.mﬁmm fahrin of claim 16, wherein the
fubric has am clongation of at least 60% in its length (warp) direction.

1.  Tho circulsr kit elsstic, single knit jerey fabrio of clxim 16, wheréin tho
fubric hes & shrinlge of 7% of less after washing.

20. A circatarknit, elastic, singlo knit jarsey fabric made by the method of
daim9. A

21 mdmﬂnhﬂudllﬁqdnﬂehhjwﬁhhofmmmm
hard yem is cotion or a cotton blend, and the fhbric has a basia welght of from 140 to 240

22.  The circuldr kenit, elastic, single knit jersay fabric of cleim 20, wheyein the
fabric has wn elongation of &t least 60% n its length (warp) direction.

23.  The circular knit, chastic, single knit jersey fbric of claim 20, w'herein the
fbric has a shrinkage of 7% or loss afier ¥aahing, '
4. A gamoont medo from the circulsr ki, alestic, singlo knit josey fubric of

claim 16.

n

o
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25. A pumeot made from the circular knit, elastic, single knit jersey fabric of
claim 17. .
26. A parment made from the circulsr knit, elastic, single knit jersey febric of
" claim 20.
| 27. Ammmmqmummmhm&uywm
claim 21.
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1. PBeforences :

Reforance is made lo the following documenis eitad in the intemalional search repont:
D1: LUS-A-5 887 587
D2: US-A-S 931 023
D3: US-A-5 188 288
D4: BEP-A-0 119 536
D5: EP-A-1 375 717

RE Ram

2 Cerlaln Documants
Dooument DS represants pror art according to Aule 64.3 PCT and consaquently is not
considered part of the prior art for the purpose of asseasing novelty and inventive step
In the fratnework of the Patent Gooparation Traaty {PCT).
DS was published on (2.01.2004, flled on 26.06.2003, claiming priotity of 27.08.2002
{Rute 70.10 PCT).

RE item V

3. Independart Claim 1

3.1 Based an the documants mantioned in the search report, the subject-matter of claim 1
appesrs lo be new and inventive pocording to Articlas 33 (1) and 33 {3) PCT.

3.2 Document D1 appears to disclose to knit bane spandex yams of 23 diex at an elongalion
of 200% on a circular knitting machine in a piated manner for certain loops in evary knit
Coursa with hard yarns, The fabric does not have to be heat set aftarwards (Fig., col. 2,
A. 45 -56).

3.3 The subjact-matter of claim 1 differs In that tha fabric is a single jersay fabrio.

4.4 Thetechnical effect of thig distinguishing fealuna is that the labrle hag two distinguishabie
sldes.

3.5 A shillad peraon could mapply the leaching of D1 for double knk fabrics to a fabiic kil
with plain stitches, bat thete is no hint In D1 or any other documant of tha search repont
to do 30. Moreoves, the stretch characleristies of single and dauble knit, espacially
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000048 ub

INTEANATIONAL PRELIMINARY [nfemAtional application N,
REPORT ON PATENTABILITY _
{SEPARATE EHEET) PCT/US2004/017364

imtariock knlt, fabrice are quiln diffarent. Consequantly, a skilled person would not
conaider to apply tha teaching of D1 to a plain knilk / single jersey fabric.

3.6 Document D2, col, 3, li. 5 to 64, claim 1 appears to disciose to plale spandex yam with
8 hanrd yam for plain knit fabiics. This combination |a then plated with another hand yam
such a= cotton. However, D3 appears to remain silent regarding heat setting,
Document D3 equally appears to remain allent raganding heat soiting.

Doounyent D4 appaars 1o require heat setting, which |& contradictary lo the teaching of
the prasent applieation.

3.7 Consequenlly clairm 1 fulfills the requiremenis according to Artlclas 33 (1), 33 (2) and 33
(3 PCT.

4, Independent Claim 8

4.1 The subject-matter of clalm @ - as far as understood {see PCT Guldelines PCT
Guldelines 5.26 and AS.28[1] - appears to ba new and inwgntive according to Articles
33 (1) and 33 {3) PCT.

4.2 Cialm 9 is formulatad as a product-by-procese claim, containing all the features of
mathod claim 1 which appoars to be new and lwentive. The final fabric according to
claim 9 appears lo be distinguishable over the prier art D1 and D4, bacausg & skilled
person is abla to distinguish a heat set fabrio from a not heat set fahrie (tack points - ho
lack poirts) and a crcular kit fabrio from & flat knit fahric (different siaw and splraliy).

2. Dependsnl Claims 2-8,10-13
Dapendent claima 2-8, 10-13 are regarded - from a formallstio point of view - a= being
new and inventive, as thay refer directly or Indirectly ko indapendent claime 1 or 9 which
ane gonsidarad {o be new and Invenlive.

RE kem VI

8. PomalFurthar Ohjentiong

6.1 Nelther independent claims 1 and @ are In the two-part form in acsordance wikh Hule
8.3(b] PGT with thos# fealuros known in combinafian from the prior art (D1) baing placed
In the preamibie {Rule 8.3({) PCT) and with the remeining features baing inchadad in

Fonns PCT/Eopanuie BneatvoD (SvisH 2] JEPOrJamumry 200d)




T %

INTERNATIONAL PRELIMINARY internetional apgalication b,
REPORT ON PATENTABILITY
{SEFARATE EHEET) PCTAIS2004/017384

the oharactesising pant (Rule 6.3(b}{i)) PCT) nor, when drafting the claims in tha one part
form, the faatures of the subject-maliar of claima 1 and 9 which arg already known in
combination from D1 are mantioned in the descriptian.

62 | lsclearfora skiled person thal for & measvnad value and the mathad for obtaining the
vialue ara direclly linked and these methods generally aply to all embediments of the
Invention. Howewver, the methads are not placed in the chepter "Swnmary of the
invantion”, e.g. as of p. 9, bottom of tha page or al iasst in front of tha spaoifio axamples,
eg.onp 18 asofli. 7.

.3 Tho featurs "made at a lemperatune balow such lemperalune required o heal set the
spandex” in claims 10-12 appears 1o ba auparfiugus, given Lhat this featuros is already
detined In clalm 9.

5.4 The prolaction confarrad by a mathod claim for manufacturdng o product extenda to the

producks directly obtained by such a method, Consequantly at keast claima 9 1o 12
anpear {o be supatfiucus,
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properties, such as “hand,” and usuaily requires the menufacturer to include fabric
sofiencr to counteract bleaching. Also, heat-scnsitive hard yams, such as those from
polyacryonitrile, wool and acctate, cunnot be used in high-temperature spandex heat-
sciting steps, because the high heat-sctting temperatures will adversely affect such heat-
sensitive yarns.

The disadvantages of heat setting have long been recognized, and, as a result,
spandex compositions that heat-sct at somewhat lower temperatures have been identified
(US Pat. Nos. 5,948,875 and 6,472,494 B2). For cxample, the spandex defined in US
Pat. No. 6,472,494 B2 has s heat sct efficiency greater than or cqual 10 85% at
approximately 175-190°C. The heat set cfliciency value of 85% is contidered a
minimum value for effective heat setting. It is measurcd by laboratory tests comparing
the length of stretched spandex hefore and after heat setting 10 the before-stretched
spandcx length. While such lower heat setting spandex compositions provide an
improvement, heal sctling is still required, and the costs associated with it have not been
significantly reduced. US Pat. No. 5,687,587 discloses elagtified double knit fabrics
which do not requirc heat setting.

The traditional practice of making and heat setting circular-knit fabrics has further
disadvantages. The knit fabric emerges from a eircular knitting machine in the form of a
continuous tube. As the tube is formed in knitting, it is either rolled under tension onto a
mandrel, or it is collected as a flat tube under the knitting machine by plaiting, or loose
folding. In cither case, the fabric establishes two permanent creases where the fabric tube
has been folded or flattened, Although the fabric is “opened” by slitting the fabric tube
along one of the creases, subsequent use and cutting of the fabric usually must avoid the
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remeining oreage. This redutss the fubtic yield {ar the amowm of knit fabric 1hat can be
farther processed into parments)

New methods ere songht for making circnlar-knil, slastic, single-lmit jerscy
fatwios fhat have bare spandex, plated in every knit eonrye, and that avoid the costs and

disadvaniages asseciated with heat setting

SUMMARY OF THR INVENTION

We have found that & clreubar knis, ebagtic, single jersey fabric th inclodes bare
spandex plated with spon endfar eombinuaus fllament hard yarma ean be mannficrurcd
with comeaancially acceptable propettics witheut a need for in-fulntic spandex heat soning
if: (1) it spandex deaf is limitcd during the knitting process; end (2) certain deglred
single knit jerscy (ubric parameters are maintained.  “Hond yams” melude spun slapde
yEmE, 5pun siaplc snd contimpous filament yams snd continuous flament varns.

The first aspeet of the invention is a method for making a circular knit, single
Jerscy fabric in which bare spaadex yam fromy 17 to 33 diax, peedecshly fram 22 to 33
diex, i plated with a hard yarn of spun andéor cootinuous filament yarn, or blencs
ihereof, wilh yam sount (Nm) from 35 to 85, prefsrably lom 44 o 68, mosl praferatly
from 47 o 54. Prcicrably, hard yam is spum mpli.: yarn of cotton or colion blended with
symthetic fibera or yarn. Othar natural i_mf.i synihelrs fibecs may be selected fivr tho hard
yam, including nylon, polyestcr, scrylies and wocl, for example.

The spandex and the baad yan! ane plated in every knil course. The circular knit,
single jersey Fabric produced by iz knitting method bas a cover factor of from 1.3 1o

1.%. Dwring the knitting, the drafi on be spandex foed is comtnolied so 1t the spandex
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The spandex stredches {dealts) when it i3 delivercd from the sapply package to the
currier plate and in tum to the knit slitch duc to the diflereace between the stheh use e
and the feed rale From the spandex supply peckage. - The mtio of the ard ywn supply rae
(metess/min) to the spandex sapply rate is normally 2.5 lo 4 times {2.5X to 4X) greatcr,
5 and is kmewn as the machine draft. This corrcsprnds to ypasdex elongatlan of 150% to

Lo

70

300%, or more. The [eed (ension in the spandex yam |s direcily relnicd (o the dradl
{elongation) ol the spandecc yam. This feed tenaion is typically maintained ar values
conxisteet with high machine drafts for the spandcx.

Wo havc formd that impeoved resulta as oblained whan the tosad spandex dreft, s
mersured in the fubriw, is kept to 2X or Jazs. This draft valne is the total draft of the
spundlex, which inoludes any drafiiog or drawing of 1he spandex thet is included |a the
zupply packag: of mi-spun yaru. The valuc of revidual drefi from spinning is termed
package relaxation, “PR", and it typlcally ranges from 105 to .15 for the spandex w=ed
in clrcular knil, elestic, ginglc jorsey fabrica. Tha towal dmk of vhe spandex in the fabric is
thecefore MD*{1 + FR), where “MD™ in the knitling machine draft. The kninting machine
diraft is the ritin of hard yarn feed rate to apandux Foed rate, both from their respactive
aqapply peckages.

Becavae ol its shrese-stain propemles, spondex yarmn drafis {drews) more a3 the
tensbon applied %0 the spadex increases; copversaly, the more that the spandex is draftod,
the Hrigher the tension in the yam, A typicul spandex yam path, in » circulsr knitting
monchine, is schematically shoun in FIG. 2. The spandex yam 12 ig metered from the
supply package 3&, owoer or through a broken ond detector 39, over onn or move ﬂ]'lﬂ:-ngp-

of-diraction rolls 37, and then (o the caariey plate 26, which guides the spandex to the
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drying. For tubular fabrics, forced overfoced is typically provided in a compactor 72, after
belt drying. In cither open-width or tubular fabric processing, the fabric drying
tempcerature and residence time arc sct below the values required to heat set the spandex.

The structural design of a circular knit fabric can be characterized in pert by the
“openness” of each knil stitch. This “openness™ is related to the percentage of the area
that is open versus thet which is covered by the yam in each stitch (see, ¢.g., FIGs. | and
3), and is thus related to fabric basis weight and clongation potential. For rigid, non-
clastic weft knit fabrics, the Cover Factor (“Cf™) is well known as a relative measure of
openness. The Cover Factor is a ratio and is defined as:

Cf = VY(iex) + L
where tex is the grams weight of 1000 meters of the hard yarn, and L is the stitch Jength
in millimeters. FIG. 3 is a schematic of a single knit jersey stitch pattern. One of the
stitches in the pattern has been highlighted to show how the stitch length, “L" is defined.
For yams of metric count Nm, the tex is 1000 + Nm, and the Cover Factor is alternatively
expressed as follows:

Cf = ¥(1000/Nm) + L.

We have found that commercially uscful circular knit, elastic, single jerscy fabrics
plated from barc spandex and a hard yarn can be made without heat sctting if the apandex
drafi is kept 2X or less, and if the knit fabric is designed and manufactured within the
following preferred limits:

- The Cover Factor, which characterizes thc openness of the knit structure, is

between 1.3 and 1.9, and is preferably 1.4;
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- The hard yam eount, Nm, is from 35 o 85, preferably fram 44 to 68, and most
preferably from 47 to0 54;

- The spandex has 17 to 33 dicx, preferably 22 to 33 diex;

- Preferably, the content of spandex in the fabric, on a % wright basis, is from

s 3.5% to 14%, and is most preferably from 5% to lo-u;
- The knit fbric 0 formed has » shrinkage afler washing and drying of 7% or
O less, preferably lcss than 7% in both the length and width directions;

~ ‘The knit fabric has an elongation of 60% or more, preferably from 60% to

130%, in the Jength (warp) direction; and
10 - Prcicrably, the hard yam is spun staple yarn of cotton or cotton blended with

synthetic fibers or yams,

While not wishing (o be bound by any one theory, it is believed that the hard yam in the
knit structure resists the spandex force that acis to compress the knil stitch. The
O 15 cffectivcness of this resistance is related 10 the knit structure, as defined by the Cover
Factor. For a given hard yam count, Nm, the Caver Factor is inversely proportional to
the stitch length, L. This length is adjustable on the knitting machine, and is thereforc a
key variable for contral.
Because the spandex is not heal sct in the process of the invention, the spandex
20  draft should be thc same in the circular knit, elastic, single jersey as-knit fabric, the
finished fabric, or at fabric-processing steps in-between, within the limits of measurement

arror.
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For circular knit, elaglic, Snglc jersey fabric, 1he appropriste gauge of knitting
machine is eclected secovding o prior act refationsiipy belwedn hand yam count and
kniting machine guuge. Choice of gauge oim be used io optindze cipcular kimil, clastic,
single {ersey basis welght, for enamgple,

The benefits of this lavention are cvident when the prior art process shown
diigllmn;itill_'r in FIQ. 4, iz comypared with the inventive process shown
dmgrammatically in FIG. 5. Trmditional knirting and finiching reqpaire joore prosess
sléps, morne equipment, and more lahoc-intensive operalions than does eliher altemativo
method of the invention shawn m FIt. 5. Further, by climinaling high-temperatore heat
set previgualy required (sec FIG, 4}, the inveative procoss redncca heat damage to fibers
like cotion, requires lces or no bleaching, and thus impeoves (be “hand” of the Finisbed
fabric. As a further benefit, beat sensitlve hand yarms can ba wacd ln the invention process
to maka circalar knpt, elastio, singlejersey fabrics; thus Incroasing the passtbdlitles for
different and improved ﬁrndlﬂ.

Tha usa of s apftener is oplinnal, bt commonly a sofiener will be applied to the
knit Fabrin so further improve fabric hand, and w0 increase mobilily of the kndt titches
during drying. Softeners such as SURESOFT® (Soory Chemical, Nonh Carolina, 1i5A)
or SANDOPERM® SE1 {Clarlant),

are typical. The fidric may be prssed through o trough cantaining & liguid
softchor composition, m:l-th:n through the nip berween a pair 2 pressure rolbers (padding
roflers) to squeeze exess liguid from the Mbric.

Also, circular knit, clastle, single jarsay fabeica knitied by the methed of the

invention and collceiad by folding (plajting), do not, creace to the Samec cxient &5
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prior art circular knit single jersey fabrics. Fewcr or less visible fold creases in the
finished fabric can result in an increased yicld for cutting and sewing the fabric into
gamments. Also uncxpectedly, the circular knit, clastic, single jersey fabrics of the
invention have significantly reduced skew during process in either open-width or tubular
finishing processes, compared to prior ant fabrics. With excess skew or spirality, fabrics
are diagonally deformed and eounu.an: "on the bias”, and arc unacceptable. Garments
made with skewed fabric will twist on the body.

The following cxamples demonstrate the invention and its benefits Accordingly,

the examples are to be regarded as illustrative in nature and not as restrictive.

Examples
Rabrie Kni and Finishin

Circular knit clastic single jersey fabrics with barc spundex plated with hard yam
for the examples were knit on Pai Lung Circular Knitling Machines, either: (1) Model
PL-FS3B/T, with 16 inches cylinder diamcter, 28 gauge (needles per circumferential
inch), and 48 yam fecd positions; or (2) Model PL-XSIB/C, with 26 inches cylinder
diametcr, 24 gauge, and 78 yam feed positions. The 28-gauge machinc was operated at
24 revolutions per minute (rpm), and the 24-gauge machine at 26 rpm.

The broken end detector in cach spandex feed path (see FIG. 2) was either
adjusted to reduce sensitivity to yarn tension, or removed from the machines for these
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The fabrics were dyed in 8 300-liter solution of water at G0°C for 60 minuges,
using reactive dycetufis and ofher conslituents, The dyc sohnlon contsinad R-3BF
(215g), Y-IRF (129g), N2;B0, (13,000g), and NagCOs, (3000g). After 10 minutes, e
dycbath was drained and rofilled to newtralize with HAC (150g) {for 10 mimutes at ¢0°C,
5 Afler peiralization, the bath was agaln drajeed aed refilled vrilh clean water for a 10-
mli_mte ki ;1!=. Suhﬁaq;lant o neutralization, the 300-liter vesoel wars nenin Alled with
O water, und 150g of SANDOPUR RSK [z0ap) was added, The sofution was beated 1o
S8%, und the fabrics wers washed/soaped for 10 misutes. After drining and another 10
mimute clean-water rimse, the Iabricz wene unlowded from de veszel,
10 The wer febrics wera then de-waleyed by contrifuge, for 8 mingtes.
For the final step, o lubricuni {softencr) was paddod onto the fabrics in & 77-liter
water solution with SANDOPERM® SEI liquid (1155g). The fabrics were then dried in
# lenter oven ai 145°C for about 3G seconds, at 50% overfeed.
The abowe protedun: and additives will be famailiar so diose experienced in the anl
O " of textlle manufacturing, and circular knittmg of singhe jarsay knit fabrics.

AIIIIIM_ML‘“IH!I
Spandes Drafi—The followisg procedure, conducted in an environmsent at 20°C
and 65% relalive bumidity, is wscd Lo meeasure the apandex drafis in the Exanoplcs.
] - De-knil {unravel) a yom sample of 200 stitclves (needies) fnxm 4 singlc oourse,
and geparate (he spandex and hard yumns of this sample. A longer sample i
de-kmit, but the 200 stitohes ara marked at beglsaing and end.
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circle, the curl s rited as 1,05 if it curls erdy 1807, the curl is zasted %; and 50 on. Curl
"values of % oc less are acceplable.
Lover Factor;
The Cover Factor is 5 mtio end is defined ax:
3 Cf = =) + L
whare & i3 the grams weight of 1000 melers of the hard yam, and L is the stitch langth
O in millimeters, FIG. 3 is a schemalic of a single knit jorsey stitch pattern. One of the
stitchey tn the patiern has been Bghlighted Lo show how the Milch length, “L"” is defincd.
For yams of metric count Nm, the tex iz 1000 + Ny, and the Cover Factor is altemnutively
0 expréssed as follows;
CFf = ~{1000/Nm) + L.
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WE CLAIM:

1. A mathod for making a clicular knk, single jersoy fabric (62) in which bare
spandex yam (12) fram 17 to 33 diax Is plated with one or mare spun or continuous filament
hard yams (14), or blonde thereof. with yam count from 35 (o 85, and In which the spandex and
herd yom(s) are plated In every knit course fo produce the clroular knit, single jarsey fabric (82)
with a cover facior of from 1.3 to 1.9, wheraln the improveinant comprises:

O controlling the draft on the spandax foad so that the spandex yam is draftod no mare
than 100 % selongation of its original length when knit to form the circutar knit, singlo jorsey
fabric (82); and

finishing and drying (70) the kait fabric while maintaining the fahric at a temperature
below such temperaturo required to heat sat the spandex.

2 The method of claim 1, whersin the knit fabeic (62) is maintained at tempermtures
below 160°C during finishing arx! drying (70).

3 The meathod of claim 1, wherein the knit fabric (82) has a langth in the warp
direction and Is diled (70) or compactsd (72) while subject to an overfeed in its langth.

O 4. Tha mathod of claim 1, wherein the knk fabric (82) has a spandex content of from
3.5% to 14% by weight based on the total fabric weight per square meter.

8. The method of daim 4, whoraln the knit fabric (§2)has a spandex contant of from
5% to 10% by waight based on the lotal fabric woight per square maeter.

6. Tha mathod of claim 1, whorain the cover factor of the knit fabric (62) is 1.4.

7. Tha method of claim 1, wherein finishing comprises ane or more tapa selected
from the group consisting of: cleaning (64), bleaching (84), dyelng (64), drying (70), and
campacting (72) and any combination of such sieps.

8.  The method of elaim 1, wherein the hard yarn (14) Ia salected from the group
consisting of spun cotton end cotton blended with synthetic fiber or yam.
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8. A droular knit, elastic, single knit jersey fabric (62) mads by a mathod for making
a dircular knit, single jeraay fabric (82) In which bare spandex yam (12) from 17 to 33 dtex is
platad w_lth one or Mmore spun or continucus flament hard yams (14), or blends thereof, with
yarn count from 38 to 85, and in which the spandex and hard yamy(s) are pluted in every knlt
courea o produce the circular knit, single jersey fabric (62) with a cover factor of from 1.3 1o 1.8,
wherein the Improvement compriees:

O controlling the draft on the spandex faad so that the spandex yam is drafled no more
than 100 % elangation of its original langth when inkt to form the ciroutar knit, single jersey
fabric (82); and

finishing and drying (70) the knit fabric while maintalning the fabric at a tampenature
bolow such temperaturs required to heat set the spandex,

10.  The circular Knit, elastic, single knit jersay tatric (82) of clalm 9, whersin the hard
yarn (14) is cotton or a cotton blend, and the fabric, made at a lamperature below such
temperature required to heat set the spandax, has a bagls weight of from 140 to 240 g/m?,

11.  The clrcular knit, elastic, single knlt jeraay fabric (82) of claim 9, wharain the

O fubric, made at a tempenature below such tampenature required to haat get the spandex, has an
elongation of at lsast 80% In its longth (warp) direction.

12.  The circular knit, elsstic, single knit jersey fabric (62) of claim B, wherein the
fabric at a temperature below such temperature raquired to haat sat tha spandex resulling in a
fabric having a ehrinkege of 7% or less aftor washing.

13. A garment mada from the clroular knit, elastic, single knit jersey fabric (62), made
at a temperature below such temperaturs required tn heat set the spandex, of ciaim 8.
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O tied together wilh the intemationa! spplioation in computer readabie fom.
Q mmmummumam

3. O In addiion, in he cese that more than one version of oopy of 2 Gaquence isting m
has bagn filed or tumishad, the required mmmmmn un
wﬂuhwummMWmnmwmnpwu’: uwl'hu.a

appropriats, were lumished.
4. Additional comments:

Farn FCTIPEA/2IT Liwnuary 2004)
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WRITTEN OPINION OF THE Intemational appiication No.
INTERNATIONAL SEARCHING AUTHORITY PCTAIS20040017384
Box No.@ Priority

1. O The foliowing gooument has not been furnished:
O copy of the sarlier application whogs priorlly has been claimed (Rule 430is.7 and 68.7(a)).
O wansiation of the earlier gppiication whose priomy has been ciaimad (Rulp 43bis.7 and 88.7(b)).

Consgguently k has not been possidie tp consider the velicily of the priority claim. This cpinion has
neverthalasa bosn estahiished an tha assumplion that the relevant date la the claimad priarity dats.

28 mhmmmmmmualmmmmmmmmmmmmm
mmm{mm1wuunuhrtuwmdmhmmmwmm
tiing date wticated above is considered to be the relevan date.
3. Agkiitonal oheervations, ¥ neceasary:

aoe separate shect

Box No. V Rmnnumunumrmummmmmumlmmw
industrial leabllity; citations and

1. Sslomem

Novelly |N) 1-15

16-27

1-18
18-27

inveniive step (IS)

incustrial appScabiity {IA) 1-27

FRTET
1RiR1

2 Citstions and explanations
200 soparats shost

Box No, VIl _ Cortain dolects in ihe Intornational application

The tollowing dgofects in tha torm or contonta of the intermational applioation heve been notecd:
900 SOpArato shoot

Box No. VIl  Certain ohesrvations on the Intamationa! appilcation

™e obsorvalions on the ot the and
m I;n“ .:n'-m.m drawings or oa the quastion whather the

=ee separmte ahast

Foam PCTIFEARDY (heuary BODA)

A
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WRITTEN OPINION OF THE irsomalions) spplication No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCTAJS2004/017364
1. Belemnces

1.1 Relerence Is made to the foltowing documants cited in the intemational search repor:
D1: US-A-5 687 587
D2: US-A-5931
D3: US-A-5 198 288
D4: EP-A-0119
D5: EP-A-1375717

1.2 Document D5 may represent prior art according 1o Ruie 64.3 PCT (see paragraph 2).
DS was published on 02.01.2004, fliad on 26..08.2003, claiming priority of 27.06.2002
(Rule 70.10 PCT).

RE iem Il

2 Priadly
The clalmed priority of 02.06.2003 does not appesr to be vald, US appication
10/454,748 published on 17.08.2004 with publication number UUS87768014 B1
appears to be filed on 20.10.2003.

RE tem Vili

1. Cladty

3.1 Although claims 1 and 9 resp. ciaim 16 and 20 have been dralted as separaie
indapendent ciaims, they appear to relate effectivaly to the same subject-matter and
to differ from each others only with regard io the definitlon of the subject-matter for
which proteciion s eought. The sforementioned claims therefore tack conclseness
and as such do not meet the requirements of Article 8 PCT.

3.2 Independent claim 1 1a not clear according 10 Art. 8 PCT, as it is not clear whether the

claim refers to the entire process or only to spadific steps (In a method ... the
improvement ...)

3.3 Independent claim 9 does not appear to be clear according to At. 8 PCT In
comblination with The PCT Guidelines 5.24 (¢), because It is not unambiguously clear
how the tarm “consisting essentialy” should be interpreted.

3.4 Indepandent claims 1 and 9 do not appear to be clear acoording to Art. 8 PCT, as it
18 not clear to which extend the spanciex Is drafted. When marely readiing the claims,

Fon POT Sepante Sheer? (Shea 1} (EPO-Iunuary 2004
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WRITTEN OPINION OF THE Wiomationsl appiication No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCTAUS2004/017364

3.8

3.7

it may be consirued thal the yam may be stratched up to 200% of its original length,
thereby delivering 2 fotal length of 300% of the unstretched yam (langth of
unstretched yam corresponds to 100%). However, when referring to the abstract or
to p. 12, li. 3-10, stretch of only 100% appears to be meanL.

It is clear for a skilled person that for a measured value and the mathod for obtaining
the value are directly Enked. However, the methods are partly mentioned in the
embodiments and not in the chapler of the summary of the invention (p. 15, li. 4-16,
p.20,0,17-p. 23,8 2).

The term "about’ used in the dascription on p. 12, 1. 10 and p. 15, 1. 19and p. 18, &.
6 in the context of renges is vague and unclear and loaves the reader in doubt as to
the meaning of the technical features to which it refers, thereby rendering the
definition of the subjact-matter of said claims unclear when the dascription is used
to interpret them {Article § PCT).

Claims 18 and 23 do not mast the requiremanis ol Article 8 PCT |n that the matter
for which protection Is sought is not clearly defined. The claims attempt ta define the
subject-mattsr in terms of the result to be achleved, which merely amounts to a
statement of the underlying problam, without providing the technical leatures
neoessary for achieving this resuit.

The vague and imprecisa statement in the description on page 18, {I. 9 implles that
the subject-matter (ar which pratection Is sought may be different lo thai defined by
the claims, thereby resuling in lack of clarity (Article 8 PCT in combination with the
PCT Guidelines 5.30) when used to interpret them,

RE lam V

4
4.1

42

lndepandant Claime 1.20d 8
Based on the documonts mentionad in the search report, the subjact-matter of claims

1 and © - as far as underetood - appears 10 be new and Inventive actording to Articles
33 (1) and 33 (3) PCT.

Documert O1 appears to disciose to knk bare spandex yarns of 22 diex at an
elongation of 200% on a circular knitling machine in a plated manner for certain loops
in every knit course with hard yams. The fabrc does not have to be heat set

Farm FCTAsparss Sheev237 [Sheet 2) (EPO-Jamusy 2004)
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WRITTEN OPINION OF THE Imtemational appication No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2004/017364

afterwards (Fig., col. 2, IL 45 -56).
4.3 The subject-marter of claims differs In that the fabric is a single jersey fabric.

4.4 The technical effect of this distinguishing feature g that the fahrc has two
distinguishable sides.

4.5 A skilled person could reapply the teaching of D1 for doubls knit fabrics to a labric
knit with plain stitches, but there I8 no hintin D1 or any other document of the search
report to do so. Moreover, the streich charactariatics of single and double knit,
eapecially interiock knit, fabrics are quite differant. Consequently, a skilled person
would not consider 1o apply the teaching of D1 to a plain knit / single jersey fabric.

4.6 Document D2, cal 3, £ 510 64, claim 1 appears to disciose \o plete spandex yam
with a hard yam for plain knit fabrics. This combination Is then plated with another
hard yam such as cotton. However, D3 appears to remain silent regarding heat
setting. .

Document D3 equally appears to ramain slient regarding heat satting.
Document D4 appeoars to require hoat setling, which is contradictory to the teaching
of the presant application.

Document D5, [0024], [0032] appears to disclose to minimize heat setfing of
spandex/slastans yam, which defines that there is & ceriain haat satiing.

4.7 Consaquently clalms 1 and 9 fulfill the requirements according to Asticiss 33 (1), 33
{2) and 33 (3) PCT.

8. Dependent Claims 2- 8, 10-15
The dependent clalms 2 - 8, 10-15 are regarded - from a Jormalistic point of view - as
being ngw and Inventive, s they refer diracily or indirectly to the independent cigims
1 or 9 which are considered o be new and inventive.

§. Independent Claims 18 and 20
6.1 The subject-matter of ciaims 18 and 20 - as far 83 undersiood - doas not appaar to

be new according to Artidle 33(1) and (2) PCT in_combinafion with the PCT
Guiielinag 5.28 god AS 28(1].

6.2 The document D4, claims 1, 4, 8 appears to cisclose all the proguct features of

Form FCT/Baparats SheeV2? {Bhest 3) (EPO-January 5004)
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WRITTEN OPINION OF THE intarnationa) appiication No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCTAIS2004/017364

claims 16, 20 and 24. Moreover, the applicant appears to admitonp. 2, § 18-p. 3,
i. 9that tha praduct of single jersey fabrics made of plated spandex / hard yams is
already disclosed by the prior art.

L DRependant Claims 17-19, 21-27
The dependent claims 17-18, 21-27 do not appear to contain any additional features
which, in combination with the teatures cf any claim to which they refer, meet the
requiramenta of the EPC with respect to novelty and inventive step. The features are
regarded as normal measures of a gkilled person respectively as parametars which
are not supported by technical features to abtaln the parameters.

RE itern V1

8. FommaVFutther Oblactions

8.1 Independent claims 1 and § are not in the two-part form in accoriance with Rule
8.3(b) PCT, which in the present case wauid be appropriate, with those features
known in combination from the prior art (D1} being ptaced in the preambla (Rule
8.3()(}) PCT) and with tha ramaining features being included In the chamacterising
part (Rule 8.3(b)(M) PCT).

8.2 The features of the claims are not provided with referenca signs placed in
pargnthesas (Rule 8.2{b) PCT).

8.3 Tha dacument D1, which ia considared to be the most relevant pricr art document,
is not identified in the description and is relevant contents is not indicated as requined
by Rule 5.1(a)(l) PCT.

8.4 Paienis are grantad for inventions, not for discoveries ("surprisingly™, p. 8, L 8, p. 12,
5 21)

8.5 Suresoft and Sandoperm Sel appear to be trademarks and should be labelled as
such.

Fomm PCTiSaguvuts ShaatS37 [Sheet 4) (BPO-Junusey 2300)
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2.1

2.2
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3.1
a2

This |s Applcant's resporrse to the Written Opinion malled Jdy 1B, 2008,
Appendbe A shows alf claim amandments in redlined formeat.
Appendix B containg substiuis pages showlng amended daims.
Amendmgris to the Claing
Plaase amend dains 1-8 and B-13 &5 shown in the altached substifuie shests.
ReE ] mants on ClaribeiLin

The Writhen Opinion steles that [ndepandent daim 1 # not cdear aceording o Art. 6
PCT. Ascordingly, caim 1 has bean amended.
The Writtan Oplnion stetes that the melhods and masaured values are direcily inkad.
Az such, the methods are glven aa part of the Examples section under the heading
“Analytical Mathods”,
The Written Opinton siates Lhak daim 16 lacks unity with cialm 1. Accordingly claim 16
hérs been amanded,

Rasponss 1o Rule SR2(a)R
Tha Wiitten Opinion siaies that the sublect matter of claim 1 & naw and inventive.

The Wiittan Opinlon states thal D1 dacioses cirouar knil fabric thal does not have 1o be
heat ot
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3.6
3.7

51
5.2

vauuet

Altorney Docket LP5340PCT
Applicaton No. PCTAUS2004/017364

Tha Written Opinion siates that subjsct matter of claim 1 differs from subject mater of
D

The Written Opinicn states that there is a technical distinguishing feature of the subject
matter of claim 1.

The Written Opinion states that a sldiled perean wouid not consider applying the
teaching of D1 1o a plaln knit fabric.

The Wiitten Opinion statas that nefther reference D1-D4 diacloses the invention.

The Wiitten Opinion states that caim 1 fulfiiis the requirements acconding to Articles
33(1), 33(2) end 33(3) PCT.

The Writtan Opinion states that dependent claima 2-8 are new and inventive.

Ths Wiitten Opinion siales that claim 16 doss not appear 1o be naw.

The Written Opinion states that D4, in claims 1, 4, and 8, appears to disclass all the
product features of claim 18. D4 claims 1 and 4 (there Is no claim 8) do not disclose a
fabric absent heat seiting spardex. Appiicant's ciaim 18 (in reference o the maethod of
claim 1) disciosas drafting spandex no more than 2X in knitting and finishing at a
temperature below that required to heat set spandex. D4 does nat disclose “no more
than 2X knitting draft or no more than 100 % elongation in knitting” and teaches away by
disclosing fsbrics thgt have been heat set. Examiner slates that the applicant admits
that the product of singls jersey fabrics made of plated spandex/hard yarns is disciosed
as prior art, page 2, line 19 to page 3, ine 8. A haat set fabric does not have the same
product features as the inventive fabric which has not besn heat set. Tha Examiner
cannct sea a struciural difference between the final product of the prior art over the
product obtained by the process of claim 1. Haat set fabsrcs have diffarent properties
than fabrics that have nat been haat set. For instance, heat sat fabrics with spandex in
every coursa will have lack points where the spandex yams have fusad together. Thua,
it is possible via mechanical analysis of the fabric to distinguish a heat set fabric from
one that has not bean heat set. Examiner also states ihat a circular knit and flat knit
fabric can only be distinguishad when they come directly from the machine if the edges
are present. A fiat knk and circular knit fabric plece, cut from the as-knit tabric, will be
distinguishable based on skew and spirailty. Thus, it is possible to dislinguish baiween
a flat knitted and circularly knitled fabric through careful visual inspection of the fabric.
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Dated:

p000R4

Atorney Dockel LPS340PCT
Appipation No. PCTAIB2004017364

Yritlen Opinion states #hat depandent daims 17-18 and 24 do not appear fo conlain
addifonal lealums io mest the requinements for novelly and inventive step. If claim 16
from which thay depand is naval, lhen Frewies, olalma 17-19 and 24 ara noval.

se to urthver oS
The Wrilten Opindon stelea that Ruke 8.3{b) PCT has nat been folknved In clalms 1 and
18. Claim 1 and smendad claim 18 include the phrass “wherein tha improvement
comprises” which satisfies tha rule. 01 discloses a double knit fabric. The chalnmed
single jereey knit fabiic is nol a double knll fabric. Double knit fabrics and single imit
fabrics are mads on diferant machines and are made with diflarent iachnical knitling
apeciications. Accordingly, 01 is not an apprapriete mfarenoe for claim 1 and daim 18
praambde.
Clalma hawe bysn amendad to comply with Rule 8_2{%) PCT.
Claima have been renumired fo comply with Rule 8.1(b} PCT.

¥, Vo= Reepacifly submitted,

berl B. f, T
Altomoy for Applicant
Registraion No. 32,885
inviats Technalagies 9.4 r.l.
Thieg Lillle Falls Canire
2801 Centervile Rouad
Wiminglon, DE 18806 USA

(@
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ACTAIB2004/017 364
Dockat: LPS340PCT
~Euhsiiute Shest—

WE CLAIM:

1. A methed Jor making a circular knit, single jamey fabriz (82} in which bara
spandex yam (12} [rom 17 o 33 diex & plated with one ¢r mare spun or continuoirs fament
hard yarns {14), or blends thereef, with yarn court from 38 to 85, and In which the spandex and
hand yam(s) arg plated in svery knit course ¥ produce the circular knk, singla jersey fabrio (82)
with & caver facior of from 1.3 [0 1.5, wheeein the improverment compiises:

exntrolling the dralt on the spandex fead aa that the spandex yam is drafied no moms
than 100 % elongation of its original langth when knk 4 form tha circular Init, single jersey
fabrle (62 and

finishing and drying (70} the knit fabric while maintainlng the fafuic af a ternperatun:
below such temparaiune reguired 1 haat aet the spandex.

2. The method of daim 1, wharaln tha knit Jabric (52) ls maintained st iemperalures
balow 160'C during finishing and drying {70).

3. The method of claim 1, whengin the knit fabric [82) has a lznglh in e wam
diredtion and la dried (70} or compacied (72) while sublect to an overiead in itg length.

4.  The mothod of claim 1, wherain the knit fabri: (82) has s spandex contest of trom
3.5% ta 14% hy weight basad on Lha total fabric weléli DBt soLare rneter.

B, The rmethod of claim 4, wharmsin the kil febric (32)has a spandex cordant of from
5% to 10% by welkght based on tha lotal Eabric weight per square meter.

8.  The methad of clalm 1, wharein the eover iaclor of the knit fabxic {62) Is 1.4.

T Tha methad of alm 1, wherain fn‘ahiﬁq eomxises ang or more stepe selaciad
frem the grous conglating of: caaning (54}, bleaching (84), dysing (84), dryfng (70), and
compacting (T2) and any sornbination of such steps.

B. The mgthod of claim 1, wherein the hard yam (14) |a agleciad from the group
cansisting of spun cotton and ¢otion blandad with eynlheiic fiber ar yam.

A
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PLTAISZ004/01 7354
Dockal: LM32DPST
wSubatituia Shaat—

9. A cireplar knll, elastic, single knit jarsay febiic {£2) made by a methad Jor making
& cirgular knit, single jersay fabria (62) i which bare spandex yam (12) from 17 10 33 X is
platad with ane or more apun of coninuows filament hand yems (14, or blends theneof, wih
yam count from 35 o E5, and in which the spandax and herd yarn{s) ere plated in evary kmit
coursa 3 produce the cireular kall, single jersey fahric (82} with 5 cover factar of from 1.3 1.8,
whetaln the impm;.'lﬂ'uﬂ comprises:

controlling tha dradl on the spandax fesd &0 that the spancex yarn is drafled no more
than 100 % elengation of iz original langLh when knit to fonm tha cioulsr knit, Bingla jamsay
febric (82]; and

finishing and drying (70} tha knk &bric while miintaining the fiehric at 2 temperalura
below such lemparature requirad 1o haat set the spandax.

1. Tha aircuiar knit, elestic, single imt joreey fabric (62} of dalm 8, wheveln tha hard
yarm {14} |a cottan or 8 colion bland, snd the fabric, macs gt & iempenure balaw such
fempensture required to heat sat tha spandax, s 2 basks waight of from 140 to 240 g/m?.

11,  The circular knit, alastie, single knlt jersey fabiie (62) of elaim B, whereln
fzbric, mada a1 a lempesaturs below such tempeérature required to heat set the spandex, has sn
elongation of &t least 80% in its langth (warp} cirection.

$2.  ‘Tha circular knlt, elastic, single knit joreey fabric {82) of ciaim §, whersin the
fabic at & femperature balow such temperaiune mquingd to haat set the spandex resulting in a
fabric having a shrinkage of 7% or leas after washing.

13. A pamnen! irmde from tha circular knit, elastic, single knit jersey fabric (82}, made
&t a lempemature balow suth temperalum required to heat st the spendex, of clalm 8.
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WE CLAIM:

L A method for making a circular knit, single jerscy fabric (62) in which
barc spandex yam (12) from 17 to 33 dtex Is phated with ane or more spun or continuous
filament hard yams (148), or blends thereof, with yam count from 35 w0 85, and in which
the spandex and hard yam(s) are plated in every knit course to produce the circular knit,
single jersey fabric (62) with a cover factor of from 1.3 1o 1.9, wherein the improvement
compriacs:

controlling the draft on the spandex focd 80 that the spandex yarn is drafted no
more than 2X] 00 $6 clongation of its ariginal length when knit 1o form the circular knit,
single jerscy fabric {62); and

finishing and drying (70} the knit fabric whilo maintaining the fabric at 8
icmperature below such temperature required (o heat set the spandex.

2. The method of claim 1, whercin the knit fabric (62] is muintained at
tcmperatures below 160°C during finishing and drying (70).

3 The method of ¢laim 1, wherein the knit fabric (62) has a length in the
warp dircction and is dried (70) or compacied (72) while subject lo an overfeed in ils
length.

4. The mcthod of claim 1, whercin the knit fabric (62) has a spandex content
of from 3.5% 1o 14% by weight based on the tolal {abric weight per squarc meter.

S. The method of claim 4, wherein the knit fabric (52}has a spandex content
of from 5% to 10% by woight based on the total fabric weight per square metcr.

6. The method of claim |, wherein the cover factor of the knit fabric (62) is

14.

A\
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7. The method ol ¢lgien 1, wherein [imehing comprlsas ona or moce stepa
selected from she group conalsting of: cloaning (64), bleaching (64), dycing {64), drving
(70), and campacting {72) and anv comblnation of such sicpa.

8. Fr——Tho molhod of gleim 1, wherem the hand yarm (¢4) 13 sebecrad [ram

the group consisiing of apmn cotton and colton blended with synthetic fber

OF yam,

B— Cineolled
Jo—mizanoa]lod
+hianaelad

R—aneilin
H—=Caneellad
15—Cancellsd

482, A circular knil, clastic, single knit jersey Mabric (62 made by a method for
making 3 circptar knit, single Jergey fabsic (62) in which barg srandex varn (12) from |7
to 33 deex i8 plgted with ane or mose spon or continwowa fllament hard yarns 143, ar
bioxds thearend, with yam couat fom 3S 1o 85, and in which the sysswler aod havd vam(s)

mrc plated in oy

povey factor of tram 1.3 (o 4 8 whensn the imompvemen] compeises:
sanleo]ling the deafl on the spyndex fred so that the apandex vam is drafted na

tore than | ion of ils original o ihen knit ta form tha oi

gingle jersey Tabric {62% snd

oV
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temperature below sych emperature reganired 1o hear et (he spendex.  hwv-the-method-of
cluim-utactampuesture-below-aash-lorRperanita-raquirad-1o-heat-sat thu-opandea:

10 The circular knit, elantic, single Inir jamey fabic §62) of ctaim 544,
whereia the hard vam {14} is cotton o 2 odtlon blend, and the fabric, made at o
temperaturc below such lemperatine regquired to heat sec the spundex, has a basis weight
af from 140 1 240 g,

118.  The cireulur knit, clastic, single knit fersay fahric {62) of claim 44,
wherein ihe fabric, mado at a temperature below such lemperatwre required to bear 581 the
spandex, bus am clongstinn of al least 60% in ils longth {warp) dircction.

129, The ¢imylar konit, etastic, single knit jarsey fabric [G2) of clqim D48,
whercin the fhbric st u temperature below such taoeralors roqmired 1o heal set the
spandex resuMing in a faliric having a shrinkego of 7% or besy afler waahving,

=0-Cancallad

——Caneellad

I3——Emcelled

24]1 A gameani made fram the vircular knit, elastic, single Lnit jorsey labric
{62V, made ut & temperaivre below such {emperatre roquired to heat set the spandox, of
claim 9Hi

di-Crnpelled

26-Cunasled
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THE INTERNATIONAL BUREAL OF WIFD
and
THE EUROPEAN PATENT OFFICE - 000078

In tha Application of:

INVISTA Technologies S.a 1),

mso No.. LP5340

international Application No.: PCTAB04MTI84
International Flling Date:  CA/JUN/20D4

For: METHOD TO MAKE CIRCULAR-KNLT ELASTIC FABRIC COMPRISING
SEPANDEX AND HARD YARNS

Wilmninglon, Dalawsane 13808
Dab= DB Navamber 2005

THE INTERNATIONAL BUREAL OF WIPD

34 Chamin das Colombafkes

1211 Genava 20

SWITZERLAND

SENT VIA FACSIMILE

#9=011-41-32-328-8270

EUROPEAN PATENT OFFICE
Erhardatrages 27

D-88331 Munchen

QERMANY

SENMT VIA FACSIMILE

¥a.011 -48-80-2399-44813

RECGLUEET PURSUANT TO PCT RULK 5229 1{a)i)
ION OR EGT APP NT'8 EBS8

Apaicant i fling his geper by inform the RO thal $w abava applicant wishes to coroet tha
Applicani's Address DNLY;

A5 18: INVISTA Technologies 5.8 «l.
Intellectual Property Record Cenler
Tiwae Little Fals Cenire
2001 Cenferville Road - Room 1052
mém'nginn. Delawane 15605
B.A

SHOLALD BE: INVISTA Technalagiea 5.3 ¢l
Tatelrazsa B0
BDO1 2irich
Ewltzsdand

For tha awasidancs of doul, aif ; Fi ] should ba ssnt ia the
applicantominatad agant althe fallowing atdrads INVISTA TECHNOLOGIES 3.4 R.L.,
InteRectust Proparty Record Canbar, Thraa Littia Falls Gerdre, 2801 Gentsiville Road, Room
1032, Winington, Dalawars 19308 LLS.A.

ALL THE OTHER INFORMATION REMAINS THE SAME. Pleasa update all the neceasary
records ip raflaci thia change and republish fhe ppplloation,

Respeotiully submitted,
INVISTA TECHNOLOGIES 8.AarL

_.ffﬁ.ﬁuf:ﬁ-:z:-'é-'

Charlea B, Krukiel
Athnrizad Slonsinee
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REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DER
TRAMITE

ZAATENTE DE INVENCION $OUSLO ¥E UTILIDAD

()
Lwifeacion de cus se suficiia tacontesbn gt us- ~ =ria

{
Dafos de identiicacidn det soticitanie o dela per= 2. guesopwsentala solichud,
Degenpeion de ta inoncidn

Cibujon de ser uplos perfinening. m’

Comprobante de Pago de ka3 tashs ssfzbieridas
SOMPLETA { /

INCOMPLETA { ) ()
DISCRO INDUSTRIAL ( )

ndtcacion de que se sollcita el regisiro de Misefio Industrial

i) 1} '

- Dalos de identlicacion del solicitanie o dw ;a persona gue presenta () i )

)a soticitud

Raprosenlacidn gréfica y fotogrifioa dey th# o Industnel o mucatm del

watesial que incorpora el diseho { ) { )

Comprobante de pago de lae tasas astabie wias ( ) ()

COUMPLETA () INCOMPLETA {) t )
ZSQUEMA DE TRAZADO ()

indicacidn de que solicita el registro de u~ Tsquema de trazado {}) { )

Datos de ldenificacion del solchante o de i2 parsona que presenta

1.4 solicitud {) {)

ftepresantacidn grifica det esquema detryare () { )

Tump.obante de pago de i3s tasas eslabi= i t ) {)

COMPLETA { INCOMPLETA () {1

Firma Responsable. ¥

Fecha




