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Thisinvention relatestoacompositeyarn comprised 
ofaplurality ofyarn ends and to anovelmethod 9f 
pyingtheindividualyarn endstoform the composte 
yarn? - ··· - The“pingup”or“backingup”ofindvidualendsof 
acompositeyarnis an extremey perplexing problem, 
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Theyarnwilpieupatyarnguides,yarntensiondevices 
andthelikeuniessthelength ofeachindividualendisthe 
sameinanygivenJength ofthe.compositeyarn Ina 
pHed compositeyarn,ifoneendis-Wrappedaboutthé 
otheritslength will be longer thanthe”other end and 
when the compositeryarn paSSes through yarntension 
devices,and thelike,the longeryarnend wil be moved 
along the other yarn end and accumulate thereon? 
Thisaccumulationwileithercausetheyarntobreakor 
passthrough thetension device orthelike andremain 
ontheyarn,Wherethecompositeyarnisbeingfedtothe 
needles ofa knittingmachine,the accumulation ofyarn 
Wiliforma defectin the fabric? * 

Itisthe primaryobjectofthisinventiontoprovidean 
improved composite yarn and methodof forming the 
same wherein the individual ends are plied Ortwisted 
togetherinanovelmannersothatequallengthsofeach 
yarnendarepresentinanygivenlengthofthe composite 
yarn,This plyingtogetherwherebyanequallengthof 
eachyarnis utilizedisin contrast tothe usual plying 
practicewherein the length of each yarn endis not 
positiveycontroledandoneyarnmaybewrappedabout 
theother? * - * ?tisanotherobjectofthisinventiontoprovideacom 
positeyarnformedofaphurality ofindividualends plied 
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-,Y - * ?? togethersothategual lengths of each yarn end are ° 
presentinanygivenlengthofthecompositeyarnwhereby 
the yarn may be Successfuly used in various textile 
processes,suchas knitting,topreyent“pingup”ofone 
end of-theyarn asit-passes?through various tension 
devicesandtheyarnfeedingfingersofa knittingmachine? 
?Some oftheobjectsoftheinvention having beenstated, 
otherobjectswilappearasthedescriptionproceedswhen 
takeninconnectionwith theaccompanyingdrawings,in 
which? · , · 
Figure1 isanisometric view Schematicaly showing 

thepreferred manner?of plyingtwo strands to forma 
composite yarnstrand, · ? 
?Figure2is another-schematicisometric view showing 
anapparatusforimpartingadditionalturnsoftwisttothe 
compositeyarn strand; - - ? 

Figure3isanotherschematicisometricviewshowing 
thetwistedcompositestrand beingrewoundonto cones 
suitablefor knitting while applying-asuitable Iubricant 
tothestrand; - · ? · 

Figure4is-averticalsectionalviewtakensubstantialy 
alongtheline4?4in Figure 1; · 
Figure5isaviewsimilarto Figure.4exceptshowing 

thepreferredmanner of plyingthree Strandsof yarn to 
formacomposite-yarnstrand. · 

?Thešpresentinventionisprimariy concernedwih a ? 
compositeyarnstrandandmethodofformingthesame 
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whichisformedofaplurality ofstrandsofmonoflament 
nylon yarn andWhereineachstrand has:diferentshrink 
age characteristics?This type of compositeyarnisin 
particular demand for usein knittingfinegauge,fabric 
Suchasladies’hosiery?Multiplestrandfinegauge lades° 
hosieryhasagreaterresistancetorunsthan hosiery knit 
ofasinglestrandbecausewhentheindvidualstitchloops 
are knitted ofseveralstrands,shouldoneofthestrands 
break,theremainingstrandswilholdthestitchloopand 
Preyent?runs and the likethusinsuring longerlife for 
the hosiery?Inordertoinsurethatalof the strandsin 
thestitch loops arenot brokenatthesametime,itis 
desirablethattheindividualstrandsbeseparated slightly 
in each-stitch loop? 
Theuse ofmultiplestrandshavingdiferentshrinkage 

charaeteristics?o forma knitfabricis known in the art, 
forexamplesee U.S Patent No.2636.369 to Samuek 
Tait,Jr.,and No:2.715762 to Wiliam Schumann, 
Both ofthese patentsteachfeedingeachstrand ofyarn 
to theyarnfeedingmeans ofa knittingmachineseparatey 
withoüt previously p?ingor otherwise combining the 
Same,Sinceeachstrandisfedseparately,itisalmost 
impossibleto maintain equal.tension on each strand 

?andthereforeequallengthsofeachstrandarenot Present 
in-each?stitchloopsothatwhenthefabricisfnished 
toshrinktheyarn,thestrandsineachstitchloopmay 
notseparaterproperly? - ,- · , ·? 

?Inthepresentinvention,thecompositestrandis?rmed 
of monofament nylon strands-which have diferent 
shrinking characteristics and which are plied together, 
priortoknitting,inanove mannertoinsurethatthe 
lengthofeachstrandinagiven1ength ofthe composite 
strandwilbeequal.The composite strand maythen 
befedfromasingleyarn Source,suchasayarnsupply 
coneandthetensionregulated onthe strand,Extreme 
care must"betakenwhenplyingthetwoyarnsinorder 
toinsurethatthesameiength ofyarn ofeachtypeis 
?resentinanygivenJengthofthecompositeyarnbecause 
if?heyarnsarenotofthesameiength,when the com 
Positeyarnisfedtothe knittingmachine,anyslackness 
Grgreaterlengthin oneyarnwiresultintheyarn ping 
tp_orbackinguptoforma knotorslubintheyarnat 
yarntension devicesortheyarnfeedingfnger,When 
thisshüb buildsupto a considerable size,it wileither 
break the yarn orpass throughthe device causingthe 
slub to form-and passintothe knitted fabric whereit 
wiIbe_noted andis objectionable, ? ° 
?The folowingexamplesareiustrative of diferent 
yarn?sizesandtreatmentswhich have been used success 
füly-to form a composite strand suitablefor knitting 
muitiplestrand fine?gauge ladies”hosiery butitis not 
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intended-tolimittheinventionthereto. 
- Example ? 

?Oneendof10 deniermonoflamentnylon,asreceived 
fromthemanufacturer,iswoundontoasizetubeformed gfaiumiumöandindicatedat?0inFigure1?Theyarn 
9nthesizetube??isthensteamedinasteamcabinetat 
adrybubtemperatureof180degrees F.andawetbulb 
?emperature of170?egrees F,for 90 minutestoshrink 
theyarn,Duringthis operationtheyarnisshrunkap 
proximateyeightpercentorabout75percentofthetotal 
amGuntitmaybeshrunk Thispartialyshrunk10denier 
nylononthesizetubeindicatedatN—1inFigure1,isthen 
placedonacreelboard1Tofawindingframe,Apirn 
12-ofsevendeniermonoflamentunshrunknylon N-2, 
asreceivedfromthemanufacturer,isplacedinside ofthe 
sizetubef0.withthebottomofthepirn12supportedon 
?ecreelboard11asindcatedinFigure1,Theendof 
the?evendenier unshrunknylonN-2andtheend of10 
denierparfalypgesh?knylogindcatedatN—1areboth? 
drawnupwardyfromtherespectivepin12andsizetube 

  



3 
10throughayarnguide pigtail14,overaverticalymov 
ableyarntraversingguide15andwoundontoabobbin16? 

Because ofthediference indiameters ofthe pirn ?2 
and size tube 19,the preshrunk nylon N??is wrapped 
aroundthe unshrunknylon N-2approximatelyonetürn 
in18inches oflengthasthey passthroughtheyarnguide 
14to form the compositeyarnstrandindicated at C,It 
isto be notedin Figure1 that no tension devicesare 
used on eitherstrandastheyare plied and wound onto 
the bobbin16andthetensiontherefore remainsin aVery 
lowrange offrom onetooneand one-halfgrams? 
The bobbin16isthen placedonthe drivenspinde17 

of an uptwister,guided upwardythrough a pigtailyarn 
guide29,overa horizontally movable traversing yarn 
guide2iandwoundontoatake-up bobbin22?Thetake 
up bobbin22andthesupply bobbin16are drivenina 
conventionalmannerandatsuficientspeedstoimparttwo 
turns oftwistperinchinthe compositeyarnstrand C? 

In orderto fac?itate feedingthe yarn on a knitting 
machine,thecompositeyarn Cisthen wound from the 
take-up bobbin22onto asuitable cone24ona conven 
tional windingmachine,Duringthis winding operation, 
athin coating ofoilofarelativelylightweight,say125 
viscosityrating,isappliedtotheyarnstrand byaroler 
26 whichis rotatedin a trough of oiindicated at27. 
TheyarnstrandCisguidedtocontacttheroller26bypig 
taiyarnguides28and29,Duringthiswindingopera? 
tion,noadditionalturnsoftwistareplacedintheyarnand 
theo?isappliedtheretoonlytofacitate knittingsothat 
the yarn wil belubricated to pass through the yarn 
feedingfngerandthehooksoftheknittingneedlesmore 
easily? - 

The compositeyarn Ccanthen be knittedonafat bed 
knittingmachine orcircularindependentneedle knitting 
machineinasinglefeedmannerandsincetheindividual 
ends N?land N—2of the composite yarn Chave been 
plied togethersothattheyeach contain the Same length 
inanygivenlength ofthe compositeyarn,theyarn wil 
feedthroughanytensiondevice andtotheneedleswith 
outping up,Afterthe fabricor hoseis knit,itis Sub 
jectedtotheusualfinishingproceSS,Suchas“boarding”or 
theliketoshrinkthenylonand Setthe fabric. During 
thisboardingoperation,theunshrunkstrand wilshrink 
orshortenin1engthtoagreaterdegreethanthe partialy 
shrunkstrandthuscausingthestrandstoseparateineach 
stitch oop,Since oneyarnstrandis wrappedaroundthe 
otheronlyoneturninapproximately2inches,theyarns 
arenottwistedtogetherenoughto?reventtheirSeparation 
in thestitchloopsaswould bethe case whentheyarns 
are highiytwistedtogether? ???” 
The operationsshownin Figures2and3 are Conven 

tionalandthe success ofthe composite multple strand 
yarniesinthecombinationoftheseconventionalopera 
tionswith thenoveloperationshownin Figure 1?With 
theindividualyarn strands pliedin accordance with the 
present disclosure,theends wilnot Separate whiethey 
are beingfed tothe needles of a knitting machine and 
equallengths ofeachendarefedtothefabricandform stitchloopswhich containequallengthsofeachstrand, 

Insomeinstances,itis desirabletocombinemorethan 
twoyarnendsinacompositeyarnforformingsheerladies” 
hosieryandthe Hke,Thefolowingexampleilustratesa 
specific mannerinwhichthreeyarnends maybe pliedin 
accordancewiththepresentinvention? 

Example II 
,Inordertokeepthetotalsizeordiameter ofthe com 
positeyarnsmal,itisdesirablethateachend ofthecom 
positestrand be ofarelatively Smaldiameteror denier 
andinthiscasethreeends of Seven denier monofiament 
nylonareused,Itis preferredthatoneend ofthe com 
positeyarn,indcatedat N-1”in Figure5,be shrunka 
greateramountorpercentagethanthe othertwoendsin 
dicatedatN-2’and N—3,Theend N—2’is preferabyraw 
orunshrunkandtheend N—3(Figure5)ispreferaby 
shrunkasmalerpercentagethantheend N—1” 
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75theirrespectye packages andthe manner inwhichthe 
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Inthe presentinstance,theend N—?”iswoundonto an 
ahuminum sizetubeindicatedat10”and?lacedinasteam 
Cabinetfor 90 minutesatadrybulbtemperature of180 
degrees F.anda wetbulb temperature of170 degrees F? 
toshrinkthe Sameapproximately75 percent ofitsshrink? 
ingpotential,orabouteightDercentofitsoriginalorun 
shrunklength?The end N–2”israworunshrunkas re 
ceived fromthe manufacturerandis unwound from the 
pirn12’asitis purchasedfromthe manufacturer?The 
end N—3iswound ontoasuitablepapertubeindicatedat 
3@in Figure5and placedinasteamcabinetfor45min 
utesata dry bulbtemperature of160 degrees F,and a 
wetbulbtemperature of150 degrees F.sothattheyarn 
isshrunkapproximately50percentofitsshrinkingPoten 
tialoraboutfive percentofitsoriginalorunshrunklength? 
The three yarn ends N??”,N-2”and N–3are next 

Combinedorpiedon anaparatussimiartothatshownin 
Figure1?Inthisinstance,thesizetube1G’and pirn12^ 
are mounted Onacreel board??whichisprovided with 
an Openingforthereception ofaguidetube32,thelower 
end of Whichisfixedinthe board ??/,Itwibenoted 
in Figure5thatthepirn12”Surroundsthetube32and 
theyarn end N—3passes upwardythroughthetube32 
andthepirn12’fromthe papertube39?The papertube 
3?issupported on anauxiary orlowercreel board33 
spacedin paralelTelationship belowthe creelboard11”? 
The three yarnsfrom thesizetube19?,the pirn12”and 
thepapertube30arepassedupwardyandthroughayarn 
pigtailsimiartothatshownin Figure1andwoundonto 
a bobbinsimiartothe bobbinindicatedat16in Figure1? 
Astheyarnends N-?”,N—2”and N—3are pulledfrom 
theirrespectivepackages,theyarnsN—1?andN—2’wilbe 
intertwined orplied with theyarn N—3under verylittle 
tension So that in any given length ofthe composite 
Strand formed there will be equallengths ofeachindi 
Vidualyarn? 
The composite yarn thus formedfrom thethree ends 

of nyion monofiamentis then subjected to additional 
twist oftwoturnsperinchin the same manneras the 
double ortwo-plyyarn C,shownin Figure2,The com 
posite three-plyyarnisthenoiedand conedinthesame 
mannerasthetwo-plyyarn Cshownin Figure3?When 
the three-plyyarnis knittedintoafabricandthe fabric 
is subjected to the normalfnishing operation whereit 
is shrunk and Set,the raw yarn end N—2”wishrink 
approximately 10 percent,the yarnend N—3willshrink 
aproximately fve per cent,and the yarn end N-1”wil 
shrink onlytwo per cent,This uneven shrinkage ofthe 
yarns duringfinishing wil cause thethree yarn endsto 
Separate fromeachotherineach knitstitchloop.… 

While the specific examples used recite the use of 
rylon yarn which has been shrunkto diferent degrees 
for formingthe composite yarn,itisto be understood 
thatothertypes ofyarn might be usedtoform the com 
posite yarn Solongaseach end ofthe yarn has diferent 
shrinkingcharacteristics,Forexample,itmight be pos 
sible touseoneend of unshrunknylon with oneend of 
Tayon whichis normalynon-shrinkable under heatand 
when the fnished articleissized or shrunk,onlythe 
nylon yarnwould shrinkto separate from the rayon 
yarn?There mayalso be othertypes of syntheticyarn 
which donotshrink or have diferentshrinkingcharac 
teristics and which might be combined to form a com 
?osite yarn in the maner citedinthe above examples? 
The above examplessetforth basic meansforcombin 

ingorpyingapluralityofyarnendstoformacomposite 
strandin whicheachindividuaiend of yarnisthe same 
1ength as the otheryarnends of the compositeyarnto 
facitate the knitting of the yarnand preventaccumula 
tions,loops,and piling Up of theyarnasitisfed tothe 
needlesofa knittingmachine?Thereasoneachyarnend 
isthe samelength liesin the fact thatequaltensionis 
applied to eachyarnend asitis freely unwound from 
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yarn packages arearranged relative to each other So 
thatthe yarnsare wrappedabouteach Other? 

In the drawings and Specfication there have been Set 
forth preferred embodiments of the invention and,al 
though specific terms are enpioyed,they are usedina 
genericand descriptivesense onyand notforpurposes of 
imitation,the scope oftheirwention beingdefinedinthe 
claims? 
We claim: * 
1.Athree-plycompositeyarn comprisingafrstStrand 

of yarn which has beenpreshrunkagiven percentage,a 
secondstrandofyarn which has been preshrunkagreater 
Tercentage than said frst strand,athird strand of yarn 
whichisunshrunk,saidthreestrandsbeingpliedtogether 
underequaltensionwherebyequallengthsofeachstrand 
are presentin any given length of the composite yarn? 
2?Athree-plycompositeyarn comprisingafirstStrand 

of monoflament nylonyarn which has been preshrunka 
givenpercentage,asecond strand of monoflamentnylon 
Yarn which has been preshrunkagreater percentagethan 
said frst strand,athirdstrand of monoflament nylon 
yarn which is unshrunk,said three strands being plied 
together under equaltension whereby equaliengths of 
each strandare presentin anygiven length of the com 
Dosite yarn? 

3.Athree-plycompositeyarn comprisingafrststrand 
ofsevendeniermonoflament nylonyarn which has been 
preshrunkfve percent,asecond Strand of Seven denier 
monoflamentnylonyarnwhich hasbeen preshrunkeight 
percentandathirdstrandofsevendeniermonoflament 
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6 
nylonyarn whichis unshrunk,saidthree strands being 
Plied together underequaltension wherebyequallengths 
ofeach strandare presentin anygven length of the 
compositeyarn? 
4?Amethod of forming a three-ply composite yarn 

ofshrinkableindividualyarnstrandswhich comprisesthe 
steps of Windingafrstyarn toform afirstyarn package 
havinga passagewaytherethrough,Windingasecondyarn 
to form a Secondyarn package havinga holow center 
of larger diameter than the outside diameter of the first 
yarn package,windinga thirdyarn toformathird yarn 
Dackage,placingthe second packageto Surround thefirst 
Dackage,positioningthe third packageinalinementwith 
the passageway in the first package,passing the yarn 
from thethird package throughthe holow center of the 
frst package,gathering together the yarns from each 
package,and simultaneousy withdrawingtheyarnsfrom 
the packagesWherebythe yarnswilintertwine? 
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