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Theinventionrelates o ?eprgductioneffbrguswebs, 
and particuladyto a methodformanufacturing webs 
?aynginterminged pre?crmedfbersandfbersformed insitüoffowableorganicplasticcompostions? 
Inapendingapplication,Methodfor ProducingFiters, 

of Derek E.TilandWorthWade,Serial No.501933, fledApril18,1955,thereisdescribedamethodofform ingfitersbycombining preformedfbers,suchasteXtie 
fbers,withotherfbers formedinsitu,Thetextleor 
Preformedfbersareintroduced asaloose mass bya bower,orarecutfromacontinuoustoworstrandand dispersedintoanairstreamwhich Separatesand delivers 
thesameintothe desiredarea,Thefbersformedinstu are obtained byfeedinga plasticfberformingmatetal throughasprayingunitwhichispositonedwthinahigh 
yelocityarstream?As more fuly described ?sad abovementionedapplcation,thefbersfrombothsources aredepostedinarandomarrangementandinaninter mingedrelationshiptoprovideafbrousflter,thefltra 
tionpropertesmaybevaried by controlingthe degree 
fberinterminglingorovedapping, x 
?the above mentioned procedure,adyantages result byexercsinggreatercontroloverthe preformedmate 
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?ingedrelatonshpashereinafterexplained,ASuction ehestorbo?13,connectedthroughaduct14toasuit 
ableexhaustsource(notshown),facitatestheremoval 9fthegasorairfromthechamber5andassistsindepos? 
itingthefibersupon the Screen11intheirrandomand 
intermingedarrangement? - ,- 

The fberformingmeans 7includesa circulardiscl5 havinganupwardyextending,integralrimorfange17. 
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riassoasto deliverthesameasauniform dispersion or 
airborne cloud ofindividuaifiberswhich couldbe uni 
?ormymixedwiththefbersformedinsitu,Accordingy, itisanobjectofthisinyentiontoprovideageneralynew orimprovedandmoresatsfactoryfberdeliverymethod, Anotherobjectistheprovisionofamethodforproduc 
ing fbrous websfromfibersformedinsitu,and pre formedfberswhicharepluckedorpuledoutfromacon? 
tinuousstrandand deliveredintoadesiredareaasacloud oruniformly dispersed massbyagasstream, 
*Stilanother objectisthe provision ofamethodfor 
continuousydeliveringandvibratingatextile Strandto loosenandplucktheindividualfbersfromthestrandand 
dspersethesameasauniform cloud, “ - 
*Theseandotherobjectsandadvantages oftheinven tionwibeapparentfromthefolowingdescrptionand accompanyingdrawinginwhich: 
FIGURE1isa diagrammaticeleyation,partyin sec 

tion,iustrating one form of apparatus utizing the 
teachingsofthe presentinventionforproducingcontinu 
ousfbrousWebs;and · 
FIGURE2isaverticalsection,onanenlarged scale, 

oftheaspiratordeviceshownin FIGURE1, 
Ingeneral,theinventionrelatestothe production of 

fibrouswebsby combininginrandomandintermingled 
relationshp fbersformedinsituand preformedfbers 
puled orplucked fromacontinuous yarn bundeor strandanddelvereduniformyasacloud,Theinsitu 
fbersareformed byanysuitablemethodandapparatus 
andpreferabyjnaccordancewiththeteachingssetforth 
inthe abovenoted pendingappication,whiethe pre 
formedfbersare loosenedandseparated from the con 
tinuous strand and uniformy dispersed by anaspirator 
whichsubjectsthestrandtoaturbulentandvibratinghigh 
velocitygas Stream? - 
Withreferencetothedrawing,theapparatusemployed 

inthepractice ofthemethodofthepresentinventionin 
cludesa chamber ortower5 having afber forming 
means7anda pluraiyofaspiratorunits 9atoneend and,atits oppositeend,anendlessscreen11Uponwhich 
the dispersed fbers are colectedin random andinter 
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Acoverplate19issecuredtothefange17toprovidea closedchamber21intowhichafowableorganicplastic compositionisfed,Aplurality ofspaced,radaye? tendingspraynozzles23aremountedontheperpheryof 
therim17andcommunicatewththechamber21,An impeler comprisinga plurality ofgas-moving Vanes25 
issecuredtothelowerside ofthedisc15?Atubular shaft27isconnectedtothe disc15andissupported by bearing29forrotarymovementappledtheretobyany Suitablesource,suchasbyabeltandpuleyshownat31 
and33,respectivey,Inadditionto rotatingthedisc15 
withinthe chamber5,theshaft27communicates with the chamber2Landprovidesa passagethrough which thefiber-formingiquidisdeliveredfromasuitablesource (notshown),asindicatedbyanarrow35inFIGURE1? 
Themeansfordeiveringthe preformedfbersintothe 

cha?be?5.compnsesa pluraiy9faspiragunis 9, preferabylocatedtotherearorbelowandsightyout wardy oftheperphery oftheimpeler25,asshownin 
FIGURE1?Whiletwoaspiratorunits9have beenilus 
trated,itisof courseobviousthatthenumber can be yariedas desired,Eachoftheaspirator units,asbest 
SeeninFIGURE2,includesanangulated Suctiontube 37Whichisreleasabyconnected,atoneend,toastrand 
orbunde deliveryorfeedduct39 havinganenlargedor 
bel-shapedentrance41,The opposite end ofthesuc 
t9ntube37isinchnedortaperedat43and cooperates withaninclinedortaperedsurface45ofthe housing47 
toformanannular convergentorrestricted orifce or nozzle49?Thehousing47issecuredtothesuctiontube 
37,preferaby by?eans of cooperatingthreads,shown 
at 51,which permitrelativemovement betweenthese 
partsandthusenable the size of the nozzle49to be varied,Acentralannuaropening53 passesthroughthe housing47andisinalignmentwithacentralpassage55 
ofthe suctiontube37,This housingopening53con 
stitutesa dischargetube withinwhichthe strandissub 
jected to aturbulent highvelocitygasstreamto efect 
fberlooseningand separationas morefuly explained 
hereinafter,Ifdesired,thenozzle49and dschargetube 53mayberifedorbafesmaybeplacedinthenozzleto obtainaddedgasturbulenceortocausethegastotravel 
a spiralpath?Theannuiararea betweenthe suctiontube 
37and housing47servesasanairorgaschamber57 
intowhichcompressedgasis deliveredfromasuitable Source(notshown)byaconduit59,asshown byarrows 
61? - - 

The compeed gas,issuingthroughthenozzle49, 
,undergoesarapidexpansionuponentryintothedischarge 
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tube53 andismovingatahigh Velocity,AsareSult,a 
Vacuumisinducedatthe dischargeendofthe suctiontube 
37,Whichinturn producesaninrushingfow ofgas or 
airthroughthe entrance4Lofthe duct39,The com 
?inedaction oftheinducedvacuumandtheinrushinggas 
is relieduponforsupportingand conveyingthe strand 
withinandthroughthe duct39andsuctiontube37,and inefecttheaspiratorunitisconsideredtobeseHacing 
In view ofthe low mechanical strength of the yarn 
bunde orstrand,the force of the inrushing gas and 
Vacuumis notrelieduponforfeedingthe strandto the 
duct39,andinsteadtheyarnismechanicaly unroled 
fromitssuppy63 bysurfacedrivingmeans 65,which 
naybeofanysuitableand conventionalconstruction, 
Inaddtionto efectingstranddeliverythroughtheduct 
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39 andtube37,the expanding high velocitygasin the 
dischargetube53impingesagainstthe fbersand creates 
aturbulentgasfow whichtendstovibrateand1oosenthe 
fibers_in the yarn bundle,To enable these ioosened 
fibersto beremovedfrom theyarn bundleorstrandand 
be disperSedintothe chamber5asauniform cloud,the 
strandisSubjectedtoaretardingorfrictionalforcewith 
inthe Suctiontube37sothatthe highvelocityexpanding 
gasleavingthe dischargetube53reactsagainsttheindi 
Vidualfibers atthe leadingend of the strand and pulls 
orplucksthesametherefrom,Asshownin FIGURE2, 
thisfrictionalforceiscreatedasthestrandmovesagainst 

?{} 

the edge67whenitsdirection oftravelisaltered asa 
resuit oftherelatively sharp bend ofthe suction tube 
itself,The bend ofthe suctiontubeshould beassharp 
aspractical,witharightangebend,asshowninFIGURE 
2,beingSatisfactory to properly regulate the pulling or 
Iucking ofthe fibersfrom the yarnbundle, 
Inadditiontotheabove describedstructuralaspectsof 

the Suctiontube37,the centralpassage55ispreferablyof 
uniform croSS-Section,with particular care being exer 
cised to avoid an enlarged or bel-mouthed openingin 
thearea ofthe bend oredge 67whichwould permitan 
expansion of the inrushingair,Further,the length of 
Suction tube 37 betweenits bend andits discharge end 
Should be slightly less than thestaple lengthemployed 
in the yarn bunde?With this construction,the high 
velocitygas streaminthearea of thenozzle49and dis 
charge opening53ataltimesreactsagainsttheends of 
those fbers which havemoved beyondthe suctiontube bendandthusarenotsubjectedtoany retardingorfric 
tiona forces and can be more easiy puled orplucked 
from the yarn bundle,The releasable connections of thesuctiontube37andhousing47enablethesuctiontube 
to be easiyreplacedastheyarnbundlestaple1engthis 
varied, 

In preparing for operation,the housing 47 of each 
aspirator unitis firstadjustedrelativetotheend ofthe 
suctiontube37toprovidethedesiredrestrictedorifce49, 
Forease ofadjustment,aspacer 69ofselectedthickness 
is merey placed betweenthe angulated portion ofthe 
SUctiontube 37andtheterminalportion ofthe housing 
47(see FIGURE2)soastoobstructadvancingmove 
ment of the housingoncethe desired nozzleopening49 
has beenattained,Theapparatusisthen assembledas 
shown in FIGURE 1,with thestrandsupply packages 
beinglocatedas closeas possibletoentrance41ofthe 
feed ducts39, - 
? operation,a rotary movementisimparted to the 

shaft27 and the fowable spinningiquidissupplied, underpressure,tothechamber21andextrudedthrough 
thespraynozzles23 byboththesupplypressureandthe 
centrifugalforce created bythe rotatingdisc,Asthe 
fiber-formingliquidleavesthenozzles?itissubjectedto 
both the static extrusion pressure exertedinaradal directionandatangentialforce?Thedirectionsofthese 
forces,whichareatrightanglestoeachother,arecon 
tinuouslychangingwith therotation ofthe disc,These 
forcesare behevedtoefectatleastaportion oftheat 
tenuation of theplastic stream,The outermostend of 
the plasticorfberisintheairandthe extruded plastic 
whichisjustemergingfromthe extrusionorfceismov 
ingina circular path with the extrusion orfce,The 
fictionbetweentheendofthefberandtheairisbelieved 
to causeadragwhich mayaccountforapartoftheat 
tenuation ofthe plastic stream,Theairfowcreatedby theimpeleralsosubjectsthefbertoaforcewhichisat 
an angletothe plane oftheextrusionandthetangential 
forces,Asthefreeendofthefberisblownupwardy,a 
furtherdragisprobablycreatedwithrespecttothemove 
mentofthe nozzle,The combinedforcesandthefric 
tonal drag causethe attenuation andstretchingofthe 
fberandthe breaking oftheattenuated plastictoform 
dscontinuous fbers,During this period,the major 
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4 
portion of the solvent becomes volatized to estabish 
thesize ofthe fbers. 

Concomitantlywith theabove describedspinningofthe 
fbersin situ,ayarn bundeorstrandis being delivered 
into each of the aspiratorunits 9 where theyare sub 
jected to the vibratory forces of the high velocity gas 
issuingfrom thenozzle49,Asheretofore described,the 
fbers are puled or plucked from the yarn bundle by 
the expandinggasandcarriedupwardytowardtheend 
less screen?11 where they are collected in a random 
andintermingled relationship with the fbers formed by 
thespindsc?The collectedfbersthusformacontinuous 
fibrous web havinga uniformintermixture of preformed 
fbers and fbersformedin situ,and is colectedin a 
suitable mannerasshown at71? 
Toinsurethattheaspirator units function satisfactor 

iyin providingauniform dispersion of preformedfibers, 
Iproper staple selection and fiber lubricant,and careful 
Drocessing of the fber bunde are required to avoid 
crimpin the fibers,surface friction,and tangling of the 
fiberswithintheaspirators?Aminimum twist,commen 
surate with good processing,should beimparted tothe 
fiberbundle. - 

During operation,the aspirator units require httle 
supervision once theairpressure has been regulatedand 
the rate offberfeed has beenadjusted,with some care 
being exercised in the last noted adjustment to avoid 
overfHing of the aspirator which resuits in interrupted 
operation?Inthe eventthefberbundle should break, 
itisonlynecessaryto place itsfree endadjacenttothe 
entrance 41,with the inrushinggas and suction forces, heretoforeexplained,efectingtheaspirator1acing?Should 
the aspirator become clogged,blockingthe end of the 
dschargetube53causesthe high velocityairto blow 
backthroughthe suctionand deliverytubestoclearthe 
S3DQ6? 
Thepreformedfbersformingtheyarnbundeorstrand 

are preferablynaturalorsynthetictextilefiberssuch as 
for example cotton,wool,sik,rayon,acetate,nylon, 
Dacron,acrylicfbersandthelike?Whietheyarnbunde 
or strand has been described as having a slight twist, 
itis hereemphasizedthatthe bundle orstrandisactualy 
a continuous loose and Soft assemblage of Substantialy 
parallelfbers which have been twisted to a minimum 
degree necessary to maintain bunde continuity,In 
efect,the degree oftwistutizedaddslittle ornegigible 
Strength tothe bunde, 

Itis Seen from the above description thatthe objects 
of the invention are wel fulfled by the method de 
Scribed?The description is intended to be ilustrative 
Only anditisto be underStood thatchangesand varia 
tionsmaybe made withoutdepartingfromthespiritand 
scope oftheinventionas defned bytheappended claim? 

Iclaim: - “ 
A processfor providingauniform dispersion ofindi 

dividualfibersfroma continuousyarn bunde formed of 
Preformedfbersextendinggeneralylongitudinalyofthe 
bunde includingthe stepsof advancingthe leadingend 
ofayarn bundleinto aturbulentfuid stream toloosen 
thefbersthereofand passingtheyarnbundethroughan 
angular path to.retard,its rate of advancement at a 
locationspacedfromits leadingendtopermittheturbu 
lent Stream to pluck the loosenedfbers from the yarn 
bundle and disperse the Same as a mass of individual 
fbers. 
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