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WEB FIELD OF I NVENTION This invention relates to webs
wapahos®etf i | ms and fi brous woven and nonwoven PEDES2008/040228

particular, this invention relates to | am nates of

such webs treated by nechanical formation to have

i ncreased softness or bul k properties. BACKGROUND OF

THE | NVENTI ON Lami nates of webs, such as filnms and

fibrous webs are well known in the art. For exanple,

nonwoven webs are of pol ymer filns

such that they are useful as materials in disposable

products such as backsheets on di sposabl e absor bent

di apers, for exanple.FHWJ?QEéNVFQW%HQteS t he nonwoven

portion can provide softness while the filmpaqrtion

can Prioinvension relatesttoyyegs sushas flmsisng fipgpus Wﬁver?eﬂ’i‘a nonwoven webs. In
paftRRlat, GRS iRAL relates 36 $nfifddsCortshat whiNidaRl @9 MdchMRdS formation to

have a bul ky texture and/or softness. Additionally,
haye incepasgd sefpnghs as bk RFOPPAAT nat es of webs have the

texture and softness different on the two sides of

the web. That is, the web can have a textured,

rel atively rough_ surface on _one side a soft,

NTEP

rel atively snmootBAGHOROUING QR HIEINKE . This can

be achieved by |am natjng t di ssiml ar S
{ og kAR QL Rbags S MBS 08 TGious REPHA WEhaR in the an. For
exﬁﬁl l%,sncarﬁgﬁlen QU RE BfterflainitfateddvithopoMmi@ ilive BudhathatliBey are useful as
ere

adhered by adhesjive to a non-tufted n ve b to
e 1 CisgaPlSPEHER YA 9T WGKIRR U1 feRosallg 4h-g By Gapers, for example.
InGuEd Bmeftes LR} odvEvenafddiof @Al proside CTREAGH Rkt fil@Sportion can provide
Additionally, it is known to conbine into a |amnate
for fleid BB et erial s to gain the benefits of

dissimlar materials in singl e, | am pat.e web.  For

exan¥ 18any; PPlIRtRIHf Qeafaﬁ@éh?tgﬁnlﬁ&tﬁs O WFRRGPEn RlY txgure andlor
soPh&FUCLditidraDy, at liy dearsle thad MhignésaoDvesd MeBwHY e bsd softness

This process | referred . to a

1S ften singpl) .

o g o5 s o SR B b, BB b Bty iyl rve
suB&2o0rt dhe sfdd! Andia@oft frolati @KoM, subth@@nQkesthea siioNThiv e4h be achieved

web conposed of multiple I%%ers bogged bg a %Ee%}iqg F
biplaginatiag toissnilas aebsasther Hel & WYdRsHE o AP By e geans. For
ex@ible! £ niftl GRS Rn Web tchiebd alhkde€ b AGhesive WO Hori-fafted nonwoven web to

surface, thereby | eavjng short, &gnents of fhlanqpts -
mplect PRSP haYHIE e sides &ith vy d@‘% Herurgt andrattygsycharacteristics.

Frequent |y hydroentangli .S used to_acconplish a. :

Si i AR T AR ST 1, BRRnaiE RGAPEH Oy Sfials to gan the
bdNeBE bi MisimildrkRutdrialiinla @Rfl@Rirakovebi Fobextmplafit is&hywistoameedlepunch

and therefore expensivgpﬁ& cess for({anufacture

nqwﬁ\,gﬁbsv@ﬂg?duﬁ%mtqg&yy 38 eg@%e ?ﬂ“@'ﬁ?_‘j"é’dw?bér Olthis process is
ot@énsﬁﬂuglgbﬂeﬁnea fid 64 endedlg. " WD.80AL O DR0BD80,951 granted Jan. 14, 1992 to
Gll?t(}ilgé, for %)(()srr/lpquodzischosesza nonwoven web composed of multiple layers bonded by a
needling process that causes some fibers to extend through the entire thickness of the fabric and
beyond the surface, thereby leaving short segments of filaments protruding from the exterior
surface of the web. Frequently hydroentangling is used to accomplish a similar entangling of two
fibrous nonwoven webs. Needling, like fluid entangling, is a relatively slow and therefore
expensive process for manufacture of nonwoven webs, particularly for webs intended for

disposable article use.



In general, current nethods for making | am nates of
films and fibrous webs having bulky or tufted

WO eootios®e1 on at | east one side thereof are eitbher/us2003/040228
relatively expensive for many applications of such
webs, or the resulting webs Zre too stiff due to the
application of adhesives or thermal bonding.
Accordingly, there is a need for a | ow cost |am nate

web having terry cloth-like properties. Additionally,
t herla gereral, quarenf hashods foranakivgtaminges of flmhindrbsousoyhblaying bulky

orﬂ@ft’édqg(t&rysf (gxeaq ]eagt%gé gde th@{égf dle éltﬂemeﬁﬁv@:}n Q)@p@l@éiverf@f‘fﬁﬂi&%phcatlons

'ayer can ol ned, prefera neans that do no
off swefuveles, auﬁmsw@sg Gfebst pre ﬁ%#tlffa%‘wdp iy appligaipmPh adhestves or thermal
4 ﬁ$nated Additionally, there is a need for a
nate web in which the |layers are not only joi ned

%?’)Q it 69rALED TRrLUSN 0N GaRieNREL having terry cloth-like
Addltlonal , there is a need for a nmethod of

propdrigsi vel y i nexpensively making a | aminate web having

terry cloth-l1ike properties. Further, there is a need
for Addigaatinshernat hauebfo fokHgiea S0 I} GroBlpIen having tfed

reg’gfl@aﬁi 4 & B@Et%the\“@lgn\%veﬁ ildydd ca0DEEBined) PréTérablQ W@Hs that do not
teriral. SUMVARY OF THE | NVENTI ON A | ami nate web

requirgadhesivegordhermakhonding tosemyin #Mipur sor webs, at | east
the first precursor web beigg a nonwove

S . . ] web, the ..
| ami Additionady theag/ s ,qglegi for p lami ed%eb i Wéncpit{l]eslfiyegq Y8 not only joined to

b AR dtcpdM thid8gh RGAGRerPT ecur sor web and at | east one
discrete tuft, each of the discrete tufts having a

|'i neafditiGfall riﬁéi& isQ ned@fidrni Mdhcll dfedlgivelydhex@bnsdxiysmakirg a laminate
conpri sing urality of tufted fibers being integra

W@RF@H§ﬂ@H§ﬂ%P%*h@°P??§% precursor web and extending

t hrough the second precursor e .
t he EBwthshthergiga ngegrf%q,q lé)]wr?@st gleog of gl?nkllﬂﬁ %&q}, &@F %b\%kgpro’us laminate
webb EmDE SRR bnbvehiRtddAW NGS  FIG 1 is a

perspectlve view of a web of the present invention.
FIG 2 is an enlarged view of a portion of the web
shown in FIG 1. FIG 3 is a cross-sectional view of

section 3-3 of FI GUMMARYCOFAHBINVEPNEIONi ew of a
portion of the web as indicated by 4-4 in FIG 3. FIG

5 | S AdaiRRaE PRS cbiviprisigearinf anal’secfbﬁ@ preairsts webs, af Bastithedirst precursor

w}g%%pi\é\gg @8%\7/%/28 z‘gg’e&% rl‘a{g}lér%é/ g/ aVénng} Jgé ngee é‘? gotG 1:s|ide comprising the
séi@ﬂi Fxteblﬁibr @feb anP QF ldagtronefdidciee ﬁﬁp&rchltolﬂshesdllmMTe ItllftsFHaGng a linear

Isapersp Ctlve vi ew .of tion
CBfFAPR CEEIGH BTG OH EBORT e PR SRRt nterd
cREBRAN b HAVIRRL prédursor web and extending through the second precursor web; and a

second side, the second side comprising the first precursor web.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a perspective view of a web of the present invention.
FIG. 2 is an enlarged view of a portion of the web shown in FIG. 1.
FIG. 3 is a cross-sectional view of section 3-3 of FIG. 2.
FIG. 4 is a plan view of a portion of the web as indicated by 4-4 in FIG. 3.

FIG. 5 is a perspective view of an apparatus for forming the web of the present invention.



FIG 8 is an enlarged perspective view of a portion of
the apparatus for formng the web of the present

wo noognsdoeon. FIG 9 is an enl arged view of a popreT/082005/040228
anot her enbodi rent of a web of the present invention.
FIG 10 is a partial cut amaﬁ plan view of a sanitary
napkin of the present invention. FIG 11 is a partia
cut away perspective view of a tanmpon of the present
invention. FIGS. 12-15 are photon1crographs of a webs
of tHE- pisccarst-setignahdpishion plampariquryf the SpRAray ERVOR Fﬁﬁé
I NVENTION FIG 1 shows a lamnate web 1 _of the presen
i nveFG & a neespeativay e of # peren fdhe PPy ptipHioy f%@mg\%ﬁe@f’dlmem the

wolEdt te frQERNARRSonAt | east two |ayers. The layers are
referred to herein as generally planar,

t wo- g8 ri§zin0é?1?d AIPREPCER! vi¥R BB a pSiti6ofthe hppafitus for forming the web
recursor web % and second precursor web 21. Either

of dhenreseridnvefli® can be a film a nonwoven, or a woven

web. Precursor webs 20_and 21 (and addi t i onaL

webs§IGe &ris peerlaestetieh )t aapien ¢ ano{*ﬁé?fﬁ%q Bt gf e of the present
inWntikmsoni ¢ bonding and the |ike, but are preferably

joined without the use of adhesive or other forns of

bondfiag 10 A% pditisCduPSRY plddeliaWef al sBifitaGOrapkin oB 8B bresent invention.
precursor webs of web 1 can be joined by interlocking

mec hgyd, ¢als a peitigB@eiRdytperspéetld vie of 4 @fpbMES thepresaht igventidn.
tufts 6. Web 1 has a first side 3 and a second side 5,

t he presM2-83 &€ photbificiagraplisad aiwebd dfeheqpesemtinvetitage of
general |y planar two-di nensional webs, such as paper

and filns that have two sides when in a generally

flat condition. Each precursor web 20 and 21 has a

first surfacPETATEED DESCRIPER)N OF THE ¥NVENTIGNsecond

surface 14 and 15, respectively (shown in FIG 3). Wb

1 haplGa1 sh@esdd lasindiervebtli of mhe(}i\r@)mtamdnﬁbrc hersigaften edierred to simply as

S Rl BT SRR B Ay gt s

t\@tcﬁﬁlbﬂsﬁﬁdl pikdubsop @etysirBuch fak |fits pmdrsvmwmﬁo welbsconldrpra:ursor web 21.
referred e %blngqt first ecursor

RIS CHLSPT R © {lm, 3nonwvoven, pra woyen we yPrrecéuﬁ%oé ryﬁebs 20 and 21 (and

ar@'faﬁ@lﬂbﬂd webslp e:{nSbe jBved B dRdstvR] tha'hiaybdhamg aiitragoroe bcmdtrgdhd the like,
is nmea hat ue t rogcessi.n i ons..of .th

b‘ﬁ FéeCQfng@,b y\,\l,gl,ged HE?llé %}?a"ge Bg adfiesjy I‘%{?ﬁt 0 (meﬁlm%eAS disclosed

bélkfvi/ efht @Qndtifueh precivdar tweds df hveebCD, caﬁ) I‘beVJlomed \bgr meerlodking mechanical
| t bl owi ng processes

eHUBﬁ@“@%&th%‘E?M%Pﬁgggngre deposited on a
. VD .
3382%%@3@&3 BE i0ich 05t BapBn Sy e Pes e e in e common

us@ge bﬂ@enﬁiabﬁ:‘ @&nﬁftwbhl&n&pnbﬂhms osichred pdpleo:ml ﬁlmvtbaxehave two sides
e RSB 13Uty B AR g 1
rebpectivesy, GhY alsBeoad spifet ddrad 1Shophictivhy (shs‘eﬁ:GmGIG 3) Web 1 has a

rhl?rg%? 1%&&8%3%%(1 I@éré)gszrggc V\D\{iggcﬁl(gp ??}éi 1i; F?ﬂng?nl%ﬁnown in the art of
wapRttufdcade. DOHOOEH the plesent idudkiomGande pakyet ythenkynfer films and woven
webs, in a preferred embodiment first precursor web 20 is a nonwoven web comprised of
substantially randomly oriented fibers. By “substantially randomly oriented” is meant that, due to
processing conditions of the precursor web, there may be a higher amount of fibers oriented in the
MD than the CD, or vice-versa. For example, in spunbonding and meltblowing processes

continuous strands of fibers are deposited on a support moving in the MD. Despite attempts to



In one enbodi nent, first side 3 of web 1 is defined by

exposed portions of the first surface 13 of second
w@emans®er web 21 and at | east one, but preferedil/ysSmo3/040228

plurality of, discrete tufts, 6 which are integra

extensi ons of the fibers of & nonwoven first precur sor

web 20. As shown in FIG 3, each tuft 6 can conprise

a plurality of |ooped, aligned fibers 8 extending

t hr ough second recursor web 21 and outward

e eSO i BOT oK e T on o MR M PO BB My “random.”

useﬁ@fh slightfyt hihe€ Pc&HRIER oF SBerdlard bHérddd ih YheaVDNg I’@pﬂ)c&@d)ﬁdhe CD. Ina
fibers 18 (as shown in FIG _3) that extend, OH}ma
L t({ {5‘? It#st precursor

prefegen enthodinieps seceng prggygsor web A% is A0 WAKER AR Sirgl
wemnmgﬁlynwe Rim sednthermiral polyRP filha \bhidhGs @ psltyemyatmermmof
i ndi vi fibers or threads which are interlaid, but
Not 1nlond ehrdpéificht)) Girdd 3idt B 6F Web 1 Ns defilod BN eRposkd) Ipbﬂheﬁh of the first

fabric, whjch do not ically have ra
o B850 & SRS HTORBES ZbTers 57 b RAPES 0N » PRSI dscret tfts
6 @vhﬁlﬂhm&grﬂ lRRRSSBSf (HeUbBrsa$ a nfnﬁ.ﬁovelx ﬁfﬁ'pblecurm% Meb ROWABShown in
rocesses spunbondi n

E€SSES,
Pieagh 6 4 qoBeRa e iy SOt adlrga @éss e’ﬁt%@}nﬁgﬁﬁfﬂggh second
pr@@?s@ﬁ‘@eb b herd@itwirandiongthe Hig shrdse 33 WRbaght IrDdnohenuabodiinent each

fabrics is usuaIIy ex ess
et SRy 2 PRSP B GRErs P oY FId B outwardly
frérh the GvbirRee1Dasi s wei ght of the constituent |ayers

and any ot her added conponents. Fiber dianeters are

usuakd Yse@Kdkif; &&eténh nnonWoﬁdrnam reffermra \sebztavmgn stbchioe biindividual

expressed in g %b ted fabri
fihegyr tteass WP}CBéPe mt‘“ﬁi‘é bb‘é%‘?‘é“ ‘WéP?gaﬂPg B”f“e’f“a%‘?] P8V nitted fabric,

whibh HahbetybRAlB& el rAndofifly prifnfibers) NoRvb @R Webd drafigizs have been
from10 gsm to 500 gsm dggendl g on the ultimte

fopedt iR ProSBCt Sl 85, o Oh AT 1 OIPIPE RZBTFRIES, SPurbonding

pro@kdds, f hydSdenfah @] SRIayME band0bended sadied dvedr ﬁx@bﬂs&@,r moﬁhmg carded
21 can be a nonwove b havi .a ba3|ﬁ

B BE R A G BHT TGP i a Sy TSR s e squar

mbet (pshb.r SIhepcsae@ LA & gHt (Wetbe 26mina Gved €i6 QRS copmBiaed Bas Welbht of the
21 can have basi s %g(ght for Ofgﬁ en 125

cozstﬁuegg H’}YGTP:&P apy athgra FUTRPEC S ﬁteré A, a%lgl}lyo gxpressed in
mfeﬂfﬁs Tfber $ikd\hQlso de leRpressat i@ dowied hioR iisghiiniodt \mgmane@ﬁoof fiber.

and 500 gsm or, hi r. my. be a riate.
Thé st Ve s \‘ye*tﬁfsm??g}eﬁm%mﬁﬁ%%‘%g Ghvenie 59 “8\83 fqm 10 gsm
t0%R0 ghif, &Qéﬁafdg&ﬁdh@ﬁltlmﬁt@uym the SUIE M. @6r Pelay elhhr)d 'ﬁﬁ'el for example,
pol ypropyl ene, ester, and bIe ds thereof. € h b
bath Hist RICUATQT Welbﬁﬁfllil %C(@gmrqulagr pbea 89?%%'6“ 8’!6 aving a basis

wlEkE6r dTBkIWea 23BN hddalod goh. bbﬁﬁﬁl s @f)atﬁi €welrBéth &gl precursor web 20
natural materials. The fihers

lso conpri se
ang sgroRd BISSHIBAYEP Zhgepaver bg%scwel%}g%foq%st&m gﬁe%sa%ang@o gom. For
usé %&Tbgmﬁd QRerOfuch bh ErdlbiecoNabaed) Slambak bhsiHREightGdBetveen 350 gsm
nonoconponent , blconponent and/ or biconstituent,

mﬁéﬁOg%mwan@@rgwy ¢3BIOPI'&Py channel fibers), and can
have maj or .cross-sectional WO 2004/0

T TR DS O IT8™ & BIMBHE] BISCuTs Yeb Hhox,2h gon P somprised of

p(flﬁh'é?ﬁ sichg rp%)yeﬂ@f&ﬁé %l)fpf(@meﬁb bol&er/Tarl B1BiSds thedéof. The fibers can
exanpl e, one ers su |tabl§(g q t.he .nonwov
r

CaE O LP00 4YPa B 1oBef sO LB BT, Rt o Bgad navrl

materials. The fibers can also comprise a super absorbent material such as polyacrylate or any
combination of suitable materials. The fibers can be monocomponent, bicomponent, and/or

biconstituent, non-round (e.g., capillary channel fibers), and can have major cross-sectional



fibers having a nean dianeter of |less than 1 mcron.
Nanofi bers can conprise all of the fibers in a

wmoowmos®nl web or a portion of the fibers in a PONUS2631040228
web. The constituent fibers %f the nonwoven precursor
web may al so be a mxture of “different fiber types,
differing in such features as chemstry (e.g. PE and
PP), conponents (nono- and bi-), denier (mcro denier

.and_ >20 denier),_  sha i.e. capill nd rou and
RSP b BCERS ERPR AT} g Ty g BB b sgpvple one
tybb of fitdRNduREbId for AROMNWSRA: WeNinflides Asndfiberd. MNanefitiers are described as

's

unbond fibers" refers to smal|. di t fih .
Bty BN P ABEC G RER SmHGn mIPRSATE I SRS of th fbes in

a H&I“%F/{:Iﬁh/elﬁﬁr 4 pbraio® of ﬂl_e}cflﬂﬁm if aﬂio?ﬁva‘l'eint\_yebofTHei dmﬁgtituhent fl;lbers of the
usual ly circular capillaries of a spinneret.wth. the
o UP ¥abdm AR B G AT it st fiffariagnggh foatures
as rcﬁéimgtﬁ,d(e.gdﬁp hkm_hm),étofﬂp&wh& (T’mlbﬁ)- @Qﬂ’ﬁr)adldn%ér (’iﬁit:rotcgﬁilélyan\dhgﬁl denier),
they are_deposited on . ting surface. unhon
ShAPAEP ool SRR PR R T SR BER 2P Sge Tom about 0.1
dedlicproRbast 304 8dne a sanpl e of at |least 10) larger than
7 mcrons, and nore particularly, between about 10 and

40 NMAELRASerehS "dpafidnl EibasNrefdr® dneutindidnieedr tiibeswW i’ are formed by

exRRG A1 SeRAPHR: THEFROP HETe D el Al DT ol apaly creular

capiildfi@l of b \spiaherdtiwigh, theiGiaabtelyofahe extluadd, filsthents thepbdihgapidly reduced.
as. nol ten threads_or filgneg%s into ggnver
1y gv n

i ng high.
Sppabyd; Rprs argu@nprgll)h agt &g (ttllegr are g?ﬂﬁ:(g ona )col%ctmg surface.
SﬁlﬁB&ﬁ%ﬁM&&ébn&hﬂﬁMﬁflﬁuﬁ Bl Halve aﬁ‘ﬁﬁdgkfd_iaﬁfe:je_iﬁ)dﬁtoﬁﬂa sample of at least
thernoplastic naterial o reauce thel I t.er
LR ) TR S PGS b SREEeB PO LU ERF O e

mel tb]l own fibers are, c ied, he hi gh vel oci.t

St et SR TR UH OB P oG L atber aTormed by
ex@lligd avblté Sieinhdplas@e Katerialt ehrdughra pluvatity of finanaboailyy circular, die

di spersed nel tblown_fibers. Melth

i | o fibers ar
copiI G BEMER FFREhO! HYSTG PiLRoY HE08 D e e e ST St s (o
exdfflcain§ sgQRBNaAlidtyateidd Gk flliAdts16r mdleh alembplasiv enaagial to reduce
o B e G1E Lot e el BT, o
bycﬂig ‘H{gll?i ReloSity gak thi’eaﬁSanﬁle'e @padied en abblxekng syrfade! oftd’naﬂgkemill tacky,
and al terpating ,copoly ., _terpo rs, etc., an :
N A O e oy e Yl ate fpicEefibers which
m&¥ BErbhtHiousS PEGisdontidloby ahd it Seheralli) @mukyr Nehdrp 00 yikdohis in average

includes all possible geonetric configurations of the
digmeteT i al . The configurations include, but are not

limted to, isotactic, atacti,c, syndiotacti and -

- andbi ke, o8¢ &8 GaRmRET Brialy el buc 9 ot limited to,
hornfBPORERAP QREdmer,i BRh Aeffer ®xdngplg blotler grafr m@dodnr emd alternating
one or nore extruder Si 0 .on olynmer..This is .
coRG T BeTPODBeB 08 LS A eNiE TR (RS iy st Shervis
spleSifivdNly QlinissdBink tafD Ulyened! ingbldést Al passibRVgzobvegin @dfigdations of the

for coloratjon, antistatic rqoperties, .l ubrication,.
g P EPEIEUGH o e oden BUare TR GLS, ot o ioactic, and
rahddnagyimiRengdsoxi de for WO 2004/ 059061 PCT/ US2003/ 040228
6
As used herein, the term "monocomponent" fiber refers to a fiber formed from one or
more extruders using only one polymer. This is not meant to exclude fibers formed from one
polymer to which small amounts of additives have been added for coloration, antistatic

properties, lubrication, hydrophilicity, etc. These additives, for example titanium dioxide for



coloration, are generally present in an anount | ess

t han about 5 wei ght percent and nore typically about
wQ@20iogheb1 percent. As used herein, the term  PCT/US2003/040228

"bi conponent fibers" refers %@ fi bers which have been

formed fromat least two different polynmers extruded

from separate extruders but spun together to form one

fiber. Biconponent fibers are also sonetines referred

as co te fibers or ltic ent. fibers

colst Pt LT Prb BT FOw I SR TP VBN PG TPOR tpically
abB@ Wdighd pékcehit.St i nct  zones across the cross- sectl on of

t he bi conponent fibers and extend conti nuously al ong

t he Aeagl heretf tHe h@nmbibonpeteantibers”refes. to Thers Wthh have been formed

oS A, S ST L 5 b
onROfierer Blson%idhérﬂ) ufitsbed afzy aB& Odohretimerefomgd e @ conjugate fibers or

SRt e, LG gl b SRRy
zoh @ adtosPih€ Ordsd dettitRrvlf tlfelbbﬁfnﬁoneheﬁlﬁr@nﬂ exténdl&hsnuahslyc flong the length

ﬁﬁe\ﬁ?%%ggggﬁégg 3‘111': nlrgQHatoJac?f%Pc di’)‘ogﬁ%o&ﬁg'?f ?Ug%(?% Ped fed example, a
shtdtedrs atléhgemait wheeia dnb polylaéﬂ i mﬁropmdexdrhiﬁmn(ﬂbaip@mmytbs a side-by-side

arranged in relatively, Y.Posi tioned distinct
ARSI hépkﬁ’?ga?gﬁ@e’&tr%rs% 1§§E IBﬁheI' A r &2 Phe fiber and

: ES %{rlﬁle ejeg‘lg[ﬁ/ "b?ctﬁgst Ség? }Pbe\(s" r{gtielga% grls g O&I]Sha B4 formed
frcfr@ afMeity tho Pslyhars ‘vmhhﬂbﬁ fbmantic same eetngtier at a blalidii dBnmnstltuent fibers do
i tuent i bers are soneti

const
ﬂﬂﬁﬁfi‘fq @18 YAEPYS PORMeF Icmogentﬁn%gge i ée?aélv%y cpﬁsgangl% Iposmoneg distinct
zoh€s0 fer6s9 Uhel cfosdxcsonall @8€ Iof hles fibdr b sthé avaiiong p})lymmre pre wusdally not

CI.0SS- sec i on, a fibers
confgipn 113t e R B o b B0 B P i gl e gort and end
at@ndoh 0 Bicowstingndtitelsaye somatihes disoirefeiodaiab as deltitanstthap Gblgrs.

and are preferably fibers having capillary channels

on tReuded hdiet, tt&l.térﬁﬁ‘(’lﬁﬁ-rou'ﬁb dibe@ap déscdbey fibbrarhaehgs a pamrdued cross-
segtg_?_ var oaudes Ct l gncﬂlacap@algﬁg%nélglcf%eas’ Sléc:f{-e tsbga?sfcg be solid or
hotiap| alddalre_\y o@lnbmﬂmelbba‘l Idew shaﬁed dnd4idlprefdmblydiberts davisgcagilidy channels
On\f]%glﬁrglb gxy %:r gakaJI -TFRE ra aayoci afu? gﬁr}g gtog (\)rzlgnq-lrxg 8{(1)gsoﬁect%nelss’hapes such as
“U-sHapét] tradskadped( FTE'thp@d Ve t“®rshapeAd Osedrefmnee Icapﬂldrh channel fiber is
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fibers in the web, the staple fiber cut |length, and
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exXpbeding ite Qf'auphiaﬂﬁeré Frofhfrst ptedueet b 20f be&%cﬁ%@éh out-of-plane in the
precursor web 21, second precursor web 21 w

diregpan plescond grecunys B HHGOTHREECUEEY el BriSiTghBre g4 by isaring due

toSkedhsibiR trai RRY, tsh&pﬁlapf)ortlbrfssr;f REESEdusQF W&Ekloz&nce?(fbnd through (ie.,
ext end through S ‘punch_through"” so to sp

“yedUhugl e t Perk et prepsar a2l 5y oaT B Omftf%tﬂd%? a@web 1. In

ore dfbolfRRntlsecdnl pre@BBoreWddCAi IS B RblySECART RESIUSEREsoVREL Zlcan also
Is a polynmer film Second precursor web 21 can al so

bere wavEADlgEHe ERtd NRNWREEN Web. AoINGRFE Almedd, aPsriyysd pakmer film, a paper
whih, (&%, @s@u%ﬁér‘} Lérrﬁ‘galﬁglll Yer? rahfn'uhrml w@apBﬁ‘r@%ﬂ) ¥MBAm (€8, Grethane foam
fi'ssue F (e.g., alum num w appi ng
ﬂﬁ@"ﬂ)or@e Bhnt(e , urethane f oam sheetlng) or the
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the area density need not be uniform across the entire area of web 1, but tufts 6 can be only in
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centineter, depending on the end use. In general, the

area density need not be unitorm across the entire

area of web 1, but tufts 6 can be only in WO
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back out through opening 4. The frictional engagement of the tufts and openings provides for a
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(per the process descri bed bﬁ& This indicates a

certain amobunt of recovery a the openi ng that tends

to constrain tuft 6 frompulling back out through

opening 4. The frictional engagenment of the tufts and

openi rovides for a WO 2004/ 059061 .
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As used herein, a looped fiber 8 oriented at an angle of greater than 45 degrees from the

longitudinal axis L when viewed in plan view, as in FIG. 4, has a significant vector component
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e orientatio er the tu 6
e e, SAAAESR G5 1 'PFPeR 2P S Br . BRI S desribed
abalé, @bt @b if®ers fob rfirdti pr&tirspr REBI2E Gbuldiave the dtdehtation fsedciated with the
non ven webs is best ~descrjbed as having a
sSSP IS AP eSS TP Bt - P %ﬁvgnﬁsm» n a
woven

of
{1 bt SPRRTRT STEVE ST I bk e P GUIEN 8ot ket PER e senerally
al%B&Mﬁ thelMD. Thies 6 addetherefdke, fongsidinal aeul:,saan M@bmﬂ;ﬂe wedlighed in any

ve the orient t d wth t I
orarmY preoRete Tl Fabieine lgherd i o g safhi for cach
6, RAYED aﬁgnea fibert 8 aiehﬁg@ﬂtgac&m REthcgoaaltio the 1(H'l|gﬁldlﬂal tlieL such that

| o ﬂ |tud|n9 axes L of tufts are g,neralL¥ a ‘gnedf bl
PR N LepD 161 campene U Pdtan 61Gi ¥l P8 g greferably a
méjor ¥edi0s cdnipofént ParhIpdl & traf&vedt bpaed in any orientation

with respect to the MD or CD. Therefore, in general,

It ClaRomeeriBddindniisatiuefto theg@aetdiret tiiethod Of fohhfﬂg |tLCftS @esh described below,

anp e FBHEHETY o A1 Ry R BT AE Ry paeoroers & an be thei
geab@ épeﬁ amcnueatambteﬁmp@ RE#L vopbdral 10alefihdl ihteARBVE TR 6 as shown
r.vector. co

T SN A R T A

ofdhleetum atnb elam\eefraf the daseei7huB eheatift 6.0 MidsngopipotiteSto Ghe shape of the tooth
descri b elom1 ﬁgoéhgr haracterlstlc 0

W‘&‘B‘hﬁr‘lsg BPélaeow# wa e d’S "t ML 4n eresépgip'%fegc% of any

fitkegs; tHa@drin is meant as a general description of the general appearance of tufts 6. Therefore,

it may be that in some tufts 6 a loose fiber 18 or a plurality of loose fibers 18 may be present in

the void area 10. By “open” void area is meant that the two longitudinal ends of tuft 6 are



generally open structure characterized by open void
area 10 defined interiorly of tufts 6, as showmn in
wob@30s®6and 3. The void area 10 may have a sheQEUSI@/040228
is wder or larger at the distal end 31 of the tuft 6
and narrower at the base 17 & the tuft 6. This is
opposite to the shape of the tooth which is used to
forn1the tuft 6. By "void area"” is not neant an area
nE;etel y free of any fibers; the termis_nea a
gegerAkdy enen geds fres 9ffibers, S@Fh ihﬁ'efuﬁér?é‘? frmgppething ke a o?”“‘?euf %t%wtufe in
anqmcél;ﬁ}ﬁés‘?é&'ia?e as dnbwHBYFIBE3t hat in sone tufts 6 a | oose
fiber 18 or a plurality of |oose fibers 18 nay be

pr eS@(ﬂfltlanlly, Eba?cdﬁ@é erﬁé Sﬁa ﬂ@feﬁ@met‘ﬁ@&&f mak@ighwed B &helscond side 5
meant that the two tudi nal ends of tuft

of ol ©¥E KPP SR DEIERd bios §EIEH sarJRdEAioR, defined by

fofn‘i&@ Qlﬁdoiﬂ ﬁ@errssof B GEohd Blrfdct il of fig Pree@isn SETES hi\ﬂ% been urged
“"tunnel " structure in_an unconpressed st

dnagtl@nw ej an fhe SZ -direchien) gangrally pyhoggaal 1o the B R » 5¢ gt shown in

FI@SP[ @xﬁaei)rnﬁt@ iRt Qe hee Pt tROfoWRIAg dtruchi€ dSREBEWindedR b5low The
1 exhibits discontinuities 16 chara?terlzed
| Qbers of first

abamg echagm efyomentagion exhibigsd: BY it Prsxiopsie dansipmiy-

prERRAP Web 1206deBingf thd 'ﬁ%co%ﬁﬁﬁl@dl@ UrHichC&xhitfts Qfllrfehrﬁ@tsuch that it can be
precursor web 20 having been %ed di rectionall

deggribed as haying pdongudipdl puie B esmgrly gunld 9 lpgeiydinplayis Faf theguft 6. Duc
tottllﬂ';enaM% Q[ﬁlﬁlly@lﬂﬁmﬁ'%n %@&Wﬁeﬁuﬂas fiedt Grocurkoraindbs 30, disabmintiitf 165may not
the teéth of the formng structure, descri bed in
beop@t%ﬁnnctkyaoawabhr%mftasr Gt thistaasere st digsphtiptiss {6 An the second side 5
f%@%‘ 1RaA g&jurmétléeh @ndPh&y b@é&%&rﬂ wHasesty st Got €6 ddsBIghirspected. As

firs recursor web efines the dlscongan|t
suszl@ thagheed sl R pheisl gan hawéta? faoly and feff of pypn-fufted Hrst prgeursor web 20.

TIHRSE §dnté%b@§m@ﬁ’t¥|\ﬁ% Peah B the! kAl 160k avd BRNSI t@xH( b’loth on first side
paral lel to longitudinal axis L of the tuft 8.

to
3, artleivel 1okt IORABY Gl AR BSOUb HG5, Beh pifisgheng comprised of

ﬁt%'}se EHH SRE shEPRonQverivels; ARt | thl Fitsy pleBurbBrYwdbO10. IR RS embodlments
stinctl noti ceable as tufts 6. For this reason,

digtioginyitics hé FanjagReal & ApprreRearskspayrhy apgraesshroggh webdl via @5ﬁnds of the
tu&%lﬂgﬂghgged and may be generally undetected unl ess
1 is closely inspected. As such, the second side

5 Of FidRlnd dGaihtiBA e WEK‘@ cbi 1@!'Hjn3n%l/en0ﬁrst31ﬂeddlfkoﬁ Wb 2@1 1t can be
first precursor web 2 us I n sonme enbo

seqn i EbRes § SR @0 OFBORE P08 Ifr°6‘fe“P%rrﬂP“yP el 12 or the

se%hdfshlrfacée 18 loffrst ﬁecu?s@gwéb 205‘ | @t doURE the TBBO B 18 6f tuft |6Q@xk also extend
and feel on second de 5, both sides_being conpr

from thefm!sevrslsqucfmtwrﬁéurg%rﬁbebr?&qm/%ﬂwwlq 3ot TpHg 817 |1§Pf tufts 6

em%ng(a% oHavi \Q?peegq el But Rk BR geRpANg Fvé8IMehsional plane of ﬁrst precursor web
di scontinuities can appear_as_apertures, and

2%@@; pigedin the, Zo-gtjypt%bas:phwramtﬁ{@ Bndzeweral Hg fibers 8 or 18 o? the tufts
6 LSRRRE fibdrk@attabd ih@g @l witlf N ekifd A6R el fibbis OPthe firséBReuksor web 20.

conprising a nonwoven first precursor web 20, 1t can

be  $RE&orde "BIm thB 8bdvie RBICRP KOOI ishBd&ttoddkhit i oﬁeadﬂnbodlment web 1 can
originate and extend fromeither the first surface

beosleserhed ag beinme lastipataweb foumed by pelectivemechapisal de ffaé'Ba% of at least a
fitsh afOMLSR pri&irsht RRES aB 1kt thé frink pFééﬁ&oﬁw&ﬁBelﬁé SQloﬁ?\Xéx%H Gveb, the
fromthe interior 28 of first pr ecur sor _web &

lasfgiinwPin b & g1ty s, ficp st Side GomATPings th iFacad earecgwt)rewab and a

plgféﬁtyt& dlik"é‘t\éler}gftsb %@dﬂ df rtlgf,e&*sc@éié @ chisrisipnepiatality of tufted fibers being

di mensi onal fp ane of first precursor wepb
mtegral extensions of the first precursor web and extending through the second precursor web;

and a second side, the second side comprising the first precursor web.



20 (i.e., urged in the "Z -direction" as shown in FIG

3). In general, the fibers 8 or 18 of the tufts 6
weopns®el fi bers that are integral with and expendsion®oao22s

the fibers of the first precursor web 20. Therefore,

fromthe above description, 11 is understood that in

one enbodi nent web 1 can be described as being a

| am nate web forned by sel ective nechanica

deformation of at least a first and second precursor

websThe gxtepsiepsaf fibprg 8rqr 18 canhecaceqrangpicd by 2 genery) reduction in fiber cross

seMBNNQANRhs 108 Re.g .t Bi8metk2id} RAAE AVEY d1avd ﬂﬁbtl@ defofrfdtiof loflthe fibers and
the first side conprising the second %ﬁursor web and

Poggsonyy matieypffecys. Jihergfose therabiznegrloaped Bbehd of tftfsag has g agcrage fiber

didritkdr Fes & AP Fe 31 ke FibRY diirdidrioy tHeffibbid ot Bt preduedos wBRRM At is believed
I ntegral extensions of the first precursor

thag ﬂtl%ﬁélliqtf@n thifbst giAmetRerosEbaYtoheReresst seflsss of gﬁgﬁ%& side 3 of web

1, 3650¢ (Ritd&n bd Jb\?}l\ﬁ%ﬂ%ﬁl@ Rflcobtos € QI id eﬂ&hng B tHe infaSdrial properties of
precursor web 2004/ 059061 PCT/ US2003/ 040228 13

therfifet msuEAS Ve b It histhgsncfopndghal iy redHstipfindenTipsTipigna) Jimension

is SreSl&d ﬁﬁéﬂneﬁ@t@ %étﬁaﬁhnl"/‘ ﬂdft}ietlﬁ{tal(f)ﬁﬁﬁﬁ 31 %ﬁﬁltftl @ NRtlis is belleved to be due
I mensi on di ameter for round fibers) due t

to Hhe peafereed fadr?émak}ng 3 disgiesed Mo fully hgow. P%F‘%fb’o?’? %‘?O‘?’%P'i‘ BIG. 3 it

is ﬁefhta@&ittﬁat pOHiBALS s af thEbRS l‘gﬁlﬁididté) PBien B1 betufis ﬁar@ﬁdjacent the tip
can have an_average ber dianeter |ess. t

ofttmh hweqfargu 194, U’éFC“BPdaW@'teefP")bPel?‘Mea"Fla&’ef%"“%"fa”f’ ilocke and immobile

duﬂﬁf?ﬂdééﬁﬁg WERis,20e intebmédbatdIriiend 8tufil Bate rhdie freé ®AUEIEH, @A elongate,
ber di aneter contributes to the percej ved

and agoprdingly, 64 eXperienee sqorresparding Ber Grogs Se%wﬂ%} dirggnsiqm geduction. Some

fibeRRF fisPPreLlfsof KTD 26 ARY Rtekdlly GQlcbRthd B4sE V7 6ftAS fift 6. The base 17 of the
dependi ng on the material properties of the fjrst

tufh p @i ey begksedf the fibgspliorp deriuf} Hasieiash g»&ouslh@g?tbwt fopgip or may

rethdin fop&e" G@ﬁe@eﬁ? W&ﬂe%ﬂ%lat the rﬁﬂasl?oﬁ natrdwgrBatdsing or narrowmg or
I nt er nedi at e base 17 and the dj stal Eortlon 31 of

SaNGRFinE 61 oL pere gt B PPRey &g 15 e abiee 16 e 3 &feng Rrgoursor web
sjmet hod of mneking, as disclosed nore fully bel ow.

Briefly, as shown on FIG 3, it is believed that

por tRe‘Pé?ﬁn?fo FIGD S iRredh st iR @ @pphran@iild tefodforiBdkirgOWeb 1 of the

31 of tuf are adjacent the tip _of teeth 110 of
Prgsgt|invEgHOn. dB@cqppmtas @IPEiFIS R RIE| oG ipteransging tolls 102'and 104, cach

rotfaﬁﬁg: o8&l h¥is A0 eefke@ RTheidg PRI in Mbl kA pIRAd) C RIS 0B comprises a
Thus, the internmediate portions of tufts 6 are

phyrplitys of Hdges 186 end cosrespanding graoves W vhighcova ﬁ’QP‘;?ke"c%r?H“t the entire

cireiRReh&NE6CroR B! MEIPRIAGE Rnifal REFOICTIMS SutSiathbl MA@ having ridges that
di mensi on reduction. Sone fibers of first precursor

exigad upbrokeny aboyt deapntje sERYEESENCENER! 30 compriges ¢ plurplify of rows of
cu@umtjehﬁtwh@rs&te;xgmgfrldggkethatt Hd‘vE BedTROAEE N0 R ©We SELirchrhferentially-

i bers fromthe tuft are cl ose enough together
specad tt@th: hA0 Byt peignd 1p spaseh r%@nshlw?& 8 et A nNfiogREpihd04. The

in@bidh N GoREDE tée?h '1§0 %@fr&PWM Iﬁeseﬁbﬁﬁar@ ireSRnBiap gl?&bv@sr 112. In
sq uee2|ngoz other fibers at t base 17 can he

opsratipyt, Falls 402 pnd ltﬂeﬂrttmshaw@ Weidhsrrifiepy KOl i1 0gepten lfto ‘the grooves

uBle%ﬁ 199 ah® ﬂfltath 314 B?Fdﬂ 164 SEAWNnloNh@ BrodRar08LdfSToRN02. The
hod for making web 1 of the present invention. The

mtaﬁ‘ﬂf’é]i"a& i#ssha o incgspaseri dsied inythg grass esptionat episeratatip Of BIG: & discussed

bei]oqz B%fl‘ldor]e%er 0? @(9'3 10§ Qﬁ(ﬁi(im&n ab ‘Hbﬂtecﬂ@ R¥dn§ kfowil MEhAHLSuch as by
bei ng par al he sane B ane. Roll 102 conprises
usalg hey Q!ller eidtf?ﬂetﬁfm Fﬁeﬁfg@élﬂl%e(hﬁ‘? ereor r espondi ng gr ooves
108 whi ch extend unbroken about the entire



circunference of roll 102. Roll 104 is simlar to rol

102, but rather than having ridges that extend
waoindmok®el about the entire C|rcunference, r ol | PADYS2003/040228

conprises a plurality of rom?

circunferential | y- ext endi ng ?dges t hat have been

nodi fied to be rows of circunferentially- spaced teeth

110 that extend in spaced relatlonshlp about at Ieast

a porti

110 ¥ fofhe tpargps 100 s paved by FT Exhal Ty B els gatemed

rofl1eg., doll 10908 @hé¢ Adh-pattGinbd grbbhd a1t 1020 AHowver, h‘B&E’talﬁ walbodiments it

that the ridges 106 of 02 exte d.into
i GomEierble 19 9 v pneralroln WA e e el TP o Biering pems, in
the%hB& @r idiffePent ROr&porAURSredidfs 6f the akdpedB2.rollf1e Such an apparatus can

internmeshijng is sho [ eater detail n.the cross
POt PO B SIBHAECPE POl ges & ey o b gPPRgRu also be
dédizhdll t6 hawei téditethatqfointiag irﬁop%&s@te aiettidonaRdsalve rélb alttwdid result in a

means he art su b usi ng hot oi
“$QW¥%@ﬁ§gpngggbé °%?%@¥??@§P?§ ﬁégted roIIers MD

2004 0590 1. PCT/ US2003/ 402 14 In 1l bl

appalt it FEhed T jma OWC HEFPe H‘VE Wi Bd’r 3?‘1“8?{013 y viable
cdh8Mion Y prRB&s Qadebﬁfeﬂeld FIG.Gl |Welﬁ‘1 @5 madedlyl mécBidnicalip deformming precursor

non- patterne rooved ro . ver, in.cert
WERRRE frECon sebong prepuscs v A b Bitcran eaeh® B fafh s generatly
plﬁlﬁtlr lbigd de_ﬁaﬁ/sidﬁll ok leprotddgnSmynthe @ppathitiisf sfhbWﬁl(jn FIG. 5. By “planar”
terns, .in same, of rent correspo
RSt Reshavay i foreE S ih PRSI Brieeartly fagonditon
refiiOitdaRe fkMRd Web h thdﬂﬁ1§§dlﬁmﬂf oitrofigiang 7+ dlmmubahhee ﬁilﬁk@gxonahty due

of the web_1_ An, us ul d. aI S0 be
AR AT SRS JOPC 0 - GBI SETPLRETLIRamal i geriular
fl#AIE sh@éthness-r&lcﬁmm%hﬂlty esult ina web with't uf ts 6

bei ng produced on both sides of the web. The nethod of

maki Tig: prov®d add @ppatdne @I BE Phdsent NveAtionOf dimila in many respects to a

prcé?e@ %ggll%lgb}{ IYES :li{gggcgg{%g%gﬁﬁle@aﬂ?%s%egPlg,leE%é 1t1ng Ellastlc Like

BEHaQOHT Sl refee®Io iiB seH3equentf pateat limfuthrs as O‘IELEY @elusc swhich stands for

“%@E@fa&ﬁﬁﬁnc 131 gFllél? hg%ﬂj”et%%o a%p?é‘??§$'gﬁ { %?fe rgpcef Between the apparatus

ax{llr;ﬁ&ﬁﬁsdm@e Msehhﬁvémbﬁﬁrai thé aﬁiﬁﬁm{s and) pfdcéss d&clo&yl in the ‘801 patent,
nsSi ona

ondb eenes a7 rpEnh JECRYOTRC relE RERAeR JyiPRy As' ditibed belov,

the @2eH 110QIT roll Bl4cHaivy & speRificlpeorhdtiyi sssvettededithlthé Radingiasl trailing edges
di stinct, out-of-

tjon .
wehee dle e ooy e TsoGERehT BESHETT 8oL 10. 2h gpRgocd fo in
esséflcé ieformip l@le "Web0-16l 16 By @M ahinaté fveb M Glie e@AN10 tu@e ibgrs from a first

any particul ar t ness, .snoot hness or A
pla?u,lﬁ_?ﬁ é\iegr;&silr{ng)tanq% y&lb%féggleamé hl}j{ﬁ\bgirsg{;cu]g Qﬁecu{s‘q%web 21, which is
plic&EANo tg Bpé@ﬂ,tUgng te&h $10’li}dslﬁﬁg the ﬁH&EIS threwgha e f@mlitoftsss. Therefore, a
process described in ent i .
wohyh B R PETALINS TR eR B4 e AL 1906 5%k e A pay o rngifke s 6
of %B]%W ﬂ%n&@ ﬁbé}s s%&&a&wg lfﬁroﬂgataﬁﬂtawby frefmathel rs&rfz&S 13$ElaFf1'rst side 3,

”» astic-|
e e “Ppiy SHO-TR g@ens a7 SELR PEPEARER Ghit BivE o Biguous side walls
aPEGMGE MdrBBHAPPEY at Wsntinablk PHABEDS odnel’han@reBietdo not exhibit

i nvention ggd t he aﬁalratus and process disclosed in
intqgRenetegtion plang faver thiokgh gmatheri¥ef-er ences are apparent in

Lgfoéﬁzg rseo?tvde se 2(\)A§n%821parreo gr%%%gd éltrﬁgrg‘lre%ﬂy fromqgelr respectgve web making

processes or indirectly from supply rolls (neither shown) and moved in the machine direction to



the teeth 110 of roll 104 have a specific geonetry
associated with the leading and trailing edges that
w@esoasoothe teeth to essentially "punch" throupd/ubmo3/040228
precursor webs 20, 21 as oppﬁged to, in essence,
deformng the web. In a two t-ayer lamnate web 1 the
teeth 110 urge fibers froma first precursor web 20
si mul t aneously out-of -plane and through second
precursor web 21, which is punctured, so t sgeak, b%
the jmep 1 Mooh counterysefatifien it meshingbiobls 162 ¢ &8311 ?’be EFppor webs are

préfglfaﬁlz id IFhae&ﬁﬁ&&ﬁ wed telifh b &f toldAler meeﬁprlts mrw gétieialy flattened
can have tufts 6 of | opose fiber ends 18

nd/
condlitipmiy mpang avell kpew inghe agt of Uﬁtb@ﬂ‘dh%ﬂ I@% ah {eﬁlchg web 20, 21 goes

thx%ﬁgrﬁﬂﬂsi hiBQ 16 h{e%eahlﬁru?r@w Wi Rré heermebhb@®@h £do0ds 188 of roll 102
fiFst 3, unlike the "tent-]ike"

Sire¥lanesNel U FOEior Q! RIFFVGRT S P06 e SR AL BissPrerger web 20
an&@iujoﬁ'gh s%@éngcdr&tn%gr WOeL eV Fdim thts6., 1RefERf) ttéefl OL05 “push” or “punch”
transition zone and whi ch do not exhi bit
fitiepptad fipse PrEEYTERF Wé‘hi‘b\‘m%‘ﬁ]ésqca%ﬂé?‘equff'Pbﬁﬂ’r? anot her | ayer.
Precursor webs 20 and 21 are praqvided either g 5(?02t|1¥ )
f r ot e fip of ethdd? P thiseiniRt g seqopdRIGEURRL Wsps 20, 21 the portions
of ORI IfiYst he@dRsct B 12Y tha® hileSrithed ﬁrB&ﬁmxﬁﬂﬂy\m thaum 400046 tbeth 110
in the nachine direction to MD 2004/05363 b 4 out of
arparped Jspthe tethakd 9 put ofithe plane ofjffsst pregursqr weB #llt diibersen PP Higed out o

léri%tdﬁé ﬂﬁ?b‘%f ﬁl%lﬁt‘?' (LrstheleKn B&Gkgdddht of Flenelby deing S’@d‘tchbﬁ d/@pastically
prefera n sufficient web tensi

o
dermed int th@%rﬁlrsctrpe' PrrianRifarareeyrept et B o808 EPBIORY teoth 110

pullY tlﬂ&%ﬂ SeddRl brelﬁﬁ%ebrllt Q’Elcﬂﬂﬁe @fltsWSlbth%kwleﬂ@qteré&lhty, ruptures,
each precursor web oes through t he

oy TR 1L EOmHOMRSYTs A R S @b B BIFBSR B R Heor web 20

thgraQé)ﬂl%@onqigﬁlﬂ?forlElﬂéd gehBrlly phraldl k@ R Qb tidibd] GRis AQilel, N the MD of
first frecursor web 20 out . of the(glane of

fi
muéseu reBr200as sheovn in BIG hl> ctig ingly SRGad, pRACY P d?e%ﬁ s9d remain

subﬁarftlgﬁ}mn thdif Srinal, lrBhdBfyE6rientet @6hditiohl thlspilslSth tl looped fibers 8 can
punch”  fibers of first precursor web 20 t

extyibis dhroinisrue Fibprawientplias ip embodimentgsuch ps the oneshpyn ﬂ‘%géukﬁ which is
a ﬂlgﬁ F dtehtald stﬁbe?srﬁ:f 2GRN E HAVIBE H EigRIFicANEHISMA 65 veltbr Edtponent parallel
rons™ of the fibers of first precursor web 20 that
toﬁﬁémeﬁﬁﬁﬁP@ﬁTﬁfwééhlnantly in the CD across teeth 110
are-urged by the teeth 110 out of the e of fir
pr eclirca®be\ggpregafed by Jhe forgeipg descriptipadth ?}u‘t" B We‘blla‘ﬁ emade by the

ap‘BH(%tuE Qnd hiR@bd BP kel prbsént BlentiBieYhat 83 JRQ@utbd &ebs020, ZQfshould possess
pl ane by being stretched and/or plastically %Pf ge bef

diffpringpreatériadipjoertipsowith 1sspect tgrfbe aility jof dhe Pﬁ%&*ﬂrr ¥ ngge betore

fahig e Oﬁdilurefiué)doaaﬁﬂwre%@st th Jeb@ulaRUStdnivbieaunh p‘i@ﬁﬁ&dweb 20 can
precursor web 21, which due to its relativel

hawg tesepter ibes Wblhfyu mqmregreatert fiker @&pgﬁ@g Lﬂh@qaﬁtﬁrlqy igs relatlve to second

rE?ﬁ%FWeQ R10fuch at theitRR tf)érE&'tcaﬁ in@@e 3r SfetoMefuftlciently B8 F&m tufts 6
|rst(5gecursor web 20 that are predom nantly

whild thhgesendgserarsar b Plaruaiures i.e.slopsRot e tp i ANt &%%F%Safy to form
tuks. 1-€., in the MD of precursor web 20 as shown in
FIG 1, are sinply spread apart by teeth 110 and
remerRe dephb s Mhichahd ¥ibdr§ of RétiwWovel b@élﬂ@lﬁ webs are able to extend out of
random y-ori ented condition. This t he
planepwithous plagtic defQrmation o densed YRy YhF ts’ésfe of é‘ﬁ?raft? eE?fO?ﬁ’ﬁng of the

pr@mgwgﬁmFﬁr SUmPleaT thd AbQR6f §h&vab1’ﬂp1EhE§r \Ailebda.re \Mly @El'y loosely
hi gh ercentaqe of fibers of each t
]

enganged 9 PACB TGOS JThe PRl B olip K FRD %ﬁ i elp ovedetative to

adjacent fibers by reptation) and therefore be more easily extended out of plane to form tufts. On



to the transverse axis T of tuft 6. It can be

appreci ated by the forgoing description that when web
wda200g/0pmde by the apparatus and net hod of therP@I/E@S®N3/040228

i nvention that the precursor bs 20, 21 should

possess differing materi al b operties with respect to

the ability of the precursor webs to el ongate before

failure, e. g , failure due to tensile stresses. In

parti cul ar, nonwoven first precursor web 2

thmsher hgpditbers " aervolsD .prqcrryorarr&/tbrt agfy '@%\fPéme%%b'é‘fnged for example
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WO 2004/ 059061 PCT/ US2003/ 040228 26 of a fluid
i npernmeabl e polyner film Wen a sanitary napkin is
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first side 3 being the body-facing side, and the
second side 5 being in qui% comuni cation with an
underlying absorbent core, fluid can be acquired by
tufts 6 on first side 3 of web 1 and w cked through
second precursor web 21 to second side 5 of web 1

conpri sing web 1 PC1/0S2003/040228
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Becapse tufts 6|are discre and” Spaced dparnt, angd are
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mehkéﬁet can be minimzed. |Alternatijvely, |web 1
couelerbel used with first sidg 3 being |the flluid

commani cation side and | second side 5 |being|the

body-facing side. This lenabldgs the dislcontinuities 16
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cehawdved| deser i pti om of| variqus al ternative |and
opt i@nal | dgSiedN$ . nonvideV 060 i |t i(&13Mot ed@4Pat| web L can
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web .
cover wap, absorbent core material, |jor renoval freans

material . Table I bel ow sShows representative exanples
of webs 1 according to the present invention, along
Wi t h dilaersis @ pistanedragraply f Saoplt he Thefirstrpadeurser 460 of fample il rvas a

t *&&a fpg? ‘ﬁa&om wm'sfvmga%ms we%ﬁt ﬁllﬁs%%q,d, Jﬂ%@ﬁl&é?@%}ﬁgthat’%vas

brie escription each le listed fol |l ows ?
1 harg gpped from awmlégncb)r S‘aAbﬁ%}ﬂ PO PSR AR ooa-shiped s,
PafpaWBGAerfﬁ)nﬁHﬂ' (Bévbr Dhovedvs i TactiolByd dite., Balgagedien tTNT 0Ditehsecond

Loop Av er o
( B8 Qf__zs Yoo & sgrﬁgl% f\vvgsha tof KBRS G130 Elgﬂae%@&% o1
084 pash) "&fh*mby amFHyl Frpdpety £o. D aFplipe PH, desigeatrd @5 X420.
eehpld NWs pFIdeGH o apfatuk exfescritfeld B‘ﬁheﬁilh fesped Raa . \Aeblidk speed
QP apgrozilg‘nn%ly égx?efés per mmtge HO B(Ia;t-ll-)ererQEu €). As rsﬂown 1n5ﬁG<l:§ ﬁ]'ap 7 extends
about significantly out of the plane of the second precursor web (i.e., the film layer) and covers

approximately half of the tuft 6. As noted above, this can be desirable where a more stiff, resilient

tuft 6 is desired.

FIG. 13 is a photomicrograph of Sample 2. The first precursor web of Sample 2 was a
spunbond PE/PP 50/50 core/sheath nonwoven web having a basis weight of 30 gsm and was
made by BBA, Simpsonville SC. The second precursor web of Sample 2 was aluminum foil

obtained by removing (i.e., by rubbing) the adhesive off of Fasson® 1803 aluminum foil tape




nonwoven web N A (0.060) (0.135) (0.145) WO
2004/ 059061 PCT/ US2003/ 040228 27 2 Spunbond Al um num
W 12003059081 4> <3.7> 1.37 24 13 PE/ PP foil corepchestons3/040228
N A (0.060) (0.135) (0.145) _nonwoven web 3 Spunbond
301b Kraft <1.5> <3.4> <3.7>28.38 24 13 PE PP paper
core/sheath NV A (0.060) (0.135) (0.145) nonwoven web
4 Spunbonded Airlaid Spunbonded <1.5> <3.4> <3.7> 1.83
34 28 PP nonwoven PET PP web nonwoven ngnwove
frqnp Apgp PeprisonpgtS. Bpecielfy FapefaikisigpPamesillsBEn §é‘8p1830‘f?t5 yroduced on

%gbﬂ?ggﬁg%éscﬁ%e&?oﬁg’ witi reig’ec?tﬁ FG8s 3t ln@%g&@lmmyﬁﬁxli@@@@r?’ meters
nonwoven éo 135) (0. 145)

peFminute) (A0 jfegt aerrml@pr@}n éﬁéb(?%ﬁ K %Mﬂl{[n fopktendsitp split open, with

Vewlﬁﬁ%ﬁ&&dg\ﬁ{qnﬁfon@m@lsq 1 was a carded PET nonwoven
having a basis wei ght of 145 granms per square

!TEt G §5M a bﬁ@éml‘éﬁwérapﬁ‘ 3NYarfié dedrie R8N p&urior (véb Bf Sample 3 is a
mch% stapl e | yest er/ co- pol yester

en
spugbiop BE/F’PSSH/éB @areghﬁ@r rsonwoviv;i@VI%e asig ¢ Veitef 20 g By} was made by
BBA @Mﬁgoholﬂe Sechnekeed prlacﬂ&‘sor wetPbiseapled wis brdwh 100%6 recycled 30 Ib

second precursor vveb of Sanple | was a | ow densi1
Kig§Ippekegipg aarer evaiplly fom #avraurs of Kraliatapifef-goflige Bhipping Supplies,
WQ&eQQAIL Nathble RIS ﬂ?&duk@d@n&%&aﬁitﬂsrﬁ‘s Eés@ﬂlblﬁtaﬁowgﬁmth respect to FIG. 5

Carrol ton desi gnated as X420 Sanmp

at g liggl W@Hofcﬂw@ﬁm@fﬁw getsEs pesmipEtedl 9 E?ébpeasb%e)w ffsnshown in FIG. 14,

a ERSREFecrQr Wb of K Ak dﬁ dri AR rSPRGH op&Hingd PP X NARLE ikt Rsemble a
meters per mnute (1 ?eet per minute). As shown in

volgam-shaped gpegipe.7 ext ends about signi f i cantly out of
theeﬁl ane of the second precursor web (i, the film

| ay el Ahis acmg)pgcrogﬁg\, JarRied ylhwgppmalflsets nget Rfpgursgr webs. The
firfSand QhiRAprRRR6E weBJTthSaﬁbe b&e@%sdpﬁﬂwn@ pY¥iyBioBylaéneMh@oven having a

ba§1ts waerg’ht (r>f6133|5| és?nntdesénl;tfefi NW?I’OSfrcgn? Flrst Quallty Nonwovens, Haxleton, PA. The
first and third precursor webs were the outer layers, sandwiching the second precursor web which
was a loosely bonded airlaid nonwoven web made from 44 mm (1.75 inch) long staple fibers
comprising polyester fibers and PE/PP 50/50 core/sheath nonwoven bicomponent binder fibers in
an 80/20 fiber ratio by weight, respectively. The polyester fibers were Type 1311 fibers and the
PE/PP fibers were Type 851607 fibers, both fibers being available from FIT (Fiber Innovation
Technology) Inc., Johnson City, TN. Sample 4 was produced on an apparatus as described above
with respect to FIG. 5 at a line speed of approximately 30 meters per minute (100 feet per
minute). As shown in FIG. 15, in some embodiments of web 1 there may be no flaps 7 to speak
of, but only a slight disruption of second precursor web around the opening through which tufts 6

extend. The tufts 6 shown in FIG. 15 can be seen to comprise two fiber types. Fibers from both

the middle, sandwiched airlaid web, and one of the outer layers contribute to the tuft 6.

As can be understood from the above description of webs 1 and apparatus 100 of the
present invention, many various structures of webs 1 can be made without departing from the
scope of the present invention as claimed in the appended claims. For example, webs 1 can be
coated or treated with lotions, medicaments, cleaning fluids, anti-bacterial solutions, emulsions,
fragrances, surfactants. Likewise, apparatus 100 can be configured to only form tufts 6 on a

portion of the web 1, or to form varying sizes or area densities of tufts 6.
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present invention, many various structures of webs 1

can be nade w thout departing fromthe scope of the
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roduction equi pment or in-lin sposa

abs Otg@) gqq?nda}requ&sprewﬁ HY 3 lerd ﬁn%@fﬁﬁreﬁﬁgﬂm eac!g\ag hf, Id&ﬁrgtq tg,ﬁs having a

t hergelmtich@tiot Rening Q! lbakitliaiiQxislad U&hprﬁ;[hgpef SIGRESEST tufted fibers
that can be used either prior to or af tfr the process

of thfineppiegahextesipanef 8. ﬁrstms?cueszfa}tﬁt and gxtgpdinecthpugh frg second
Pr ocsseRd: o ahdl R8oddQideNBe REaRIAMe chptiiig thafidtistedufRRweb.
apertured with a stretchlng process, such as one
described in US Patent No. 5,658,639 to CUrro et a
AIternatlveI a material could be nade int
2. conpHlilamaingty, ?”6‘?1 pfif-1am, byherein sgid vsb SemREsss plé‘[?&'ﬂ' ‘?féhscr&’?é“fts
described in US Publication No. 2003/028, 165A 1 to
Curro et al. or ring rolled, for_exa e as, in
3.pat eﬂﬁte lmamats weh pfddaim b WE?@T say} firgt pre m‘gl‘ﬁﬂ’r 58 ri’ompnses a nonwoven
Pr ocRSSHuRBAMN iridoin® dridfte@fiBEent invention. The
resulting webs can thus exhibit the conbined benefits
of these multiple material nodifications. A
4. doC uiRNirtingtk Weblof Mainh € Whefed daRdibEI8 S6taprie in6A-révind fibés.
Invention are, in rel evant part, |ncorporated herein
by reference; the citation of any docunent is not to
s.be coRIhhined WS RTlaiRdvhEleda pdiBén bft eatlb s4dd W defiiés an open void
with respect to the present i nvention. Wile
par t#eainigmadasydfiient s of the present invention have
been illustrated and described, it would be obvious
to those skilled in the art that vari ous ot her changes
6.and AneRsiormestinGTd leinalevchabielaif thout departing from
the spirit and scope of the invention. It is

therefore intended to cover in the appended cl ai ns
7.suchAda Wﬁ"e wel RMBFisHR frsiend ﬁ“§°‘tq"|%ff’°“é?°é wels, piest thﬁ grSt precumr
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PCT/ US2003/ 040228 30 at is clainmed is:

| ami frstsideempediadhe sscpfl RecurspEyeband a@t}tﬂmofkﬁ%‘«&sﬁr @, cach of the

vebsgisdie tu@t@%&m%xﬂ‘?ngf fiesst mfégﬁpwftﬁ 8t ex’t’éﬂhﬁn? @ioROtha first precursor web
nonwoven web ["Tam nat e web havin irst side,

t he #ndfibers apither intsarst WEh Ay extending e H’& fist QESGHIEVeRe b
and at | east one discrete tuft, each of the discrete
tufts having a I|inear orientation defining a

8.|f _ogg"nteq%iraﬁl: wal bsCiamsl7 GReRIH saidTbeR cBmprisdinbh-Younfl fibeth.t ed
| bers

9. A wiper comprising said laminate web of Claim 7.

10. A disposable absorbent article, said article having at least one component comprising a
laminate web comprising a first and second precursor webs, at least the first precursor
web being a nonwoven web, the laminate web having a first side, the first side comprising

the second precursor web and at least one discrete tuft, each of the discrete tufts having a



being integral extensions of the first precursor web

and extendi ng through the second precursor web; and a
waeaansvosi de, the second side conprising the fPCBHUS2003/040228

precursor web. 2. The Ianina%e web of Claim1, wherein

said web conprises a plurali & of discrete tufts. 3.

The lam nate web of Claim1l, wherein said first

precursor web conprises a nonwoven web of

substantially randomy oriented fibers. 4. The

| ani livasreorisettianf deGhing m ldngitudioal @kis andicemprisipgraspleahigyof dufted fibers

non- n ' . T, ] [

whor ST Geefisk Bl sions of M8 ArE G5 WEH A Uil drough the second

voi cprecarsemweln bt argtond sids Aheisecandisisle cemprizing; thefirst precursor web.

conprising said lamnate web of Cdaiml. 7. Alamnate

web conprising a first and second precursor webs, at

| east the first precursor web being a nonwoven web

conprising fibers, the |am nate web having a first

side, the first side conprising the second precursor

web and a plurality of discrete tufts, each of the

di screte tufts conprising fibers integral with but

extending fromthe first precursor web and fibers

neither integral with nor extending fromthe first

precursor web. 8. The lam nate web of Caim?7, wherein

said fibers conprise non-round fibers. 9. A w per

conprising said lamnate web of daim7. 10. A

di sposabl e absorbent article, said article having at

| east one conponent conprising a |am nate web

conprising a first and second precursor webs, at | east

the first precursor web being a nonwoven web, the

| am nate web having a first side, the first side

conprising the second precursor web and at | east one

di screte tuft, each of the discrete tufts having a WO

2004/ 059061 PCT/ US2003/ 040228 31 linear orientation

defining a | ongitudinal axis and conprising a

plurality of tufted fibers being integral extensions

of the first precursor web and extending through the

second precursor web; and a second side, the second

side conprising the first precursor web.



