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FI ELD OF I NVENTION This invention relates to fibrous
webs such as woven and nonwoven webs. In particul ar,
nQ ntlon relates to fibrous webs treated bg
formation to have increased sofRGT&2003/840229
bul k pr operti es. BACKGROUND OF THE | NVENTI ON Fi br ous
webs are well known in the art. For exanple, woven
webs such as textile and knit fabrics are well known
as material for clothjfgp F Sy, drapes, and the
like. Also, nonwoven webs such as webs forned from
polymer fibers are well known as materials useful for
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Accordingly, there is a need for a low cost fibrous web having terry cloth-like properties.
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Additionally, there is a need for a nethod for
relatively inexpensively making a fibrous web having
th-1ike properties. Further, there is a need
v%@foﬁ&’os?oz’v cost method of meking a soft, pdidS2 OB
woven or nonwoven material. SUVMARY OF THE | NVENTI ON
A fibrous web having a first surface and a second
surface is disclosed. The web conprises a first
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FIG 7 is a perspective view of an apparatus for
formng the web of the present invention. FIG Sis a
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is an enlarged perspective view of a portion of the
apparfii. ass fcanss-deatondl mgw bivectivoredh 3 ofHiGtZhe present
invention. FIG 11 is a photom crograph of a portion
of a Fi@B isgplap Miew of wém\ O%Jthweehﬁ ingicated by €4 iMFIGi3s a

phot %ﬁg gpgl Fh of ortlon of a_web of the present
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portion of a web of the present invention,
FIG. 9 is a perspective view of a portion of the apparatus for forming one embodiment the

web of the present invention.

FIG. 10 is an enlarged perspective view of a portion of the apparatus for forming the web

of the present invention.
FIG. 11 is a photomicrograph of a portion of a web of the present invention,
FIG. 12 is a photomicrograph of a portion of a web of the present invention.
FIG. 13 is a photomicrograph of a portion of a web of the present invention.

FIG. 14 is a photomicrograph of a portion of a web of the present invention.



FIG 17 is a photom crograph of a portion of a web of
the present invention. FIG 18 is a schematic
representation of a portion of a web of the present

i e} FIG 19 is another schematic representation
Q%gﬂ%glrlfl on of a web of the present inverfiGTg{72003/p40g3?
20 is another schematic representation of a portion of
a web of the present invention FIG 21 is a

phot om crograph of a portion of a web of the present
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DETAI LED DESCRI PTION OF THE I NVENTION FIG 1 shows a
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shown in FIG 1, on the side of web 1 associated with
first surface 12 of web 1, second region 4 conprises
def ornmations 6, each deformation 6 conprising a
rall of tufted, |ooped, aligned fibers 8

‘&é(%bgﬂ'léklﬁé outwardly fromfirst surface 12. PCT/US2003/040229
Def ormati ons 6 can be described as "tufts" of fibers,
and each deformation 6 has a base 5 proximal to the
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a mxture of different fiber types, differing in such

features as chem stry, conponents, dianeter, shape,

and the like. As used herein, "spunbond fibers" refers

to small diameter fibers which are formed by
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As used herein, the term "bicomponent fibers" refers to fibers which have been formed

from at least two different polymers extruded from separate extruders but spun together to form



one fiber. Biconponent fibers are also sonetines
referred to as conjugate fibers or nulticonponent
fibers. The polymers are arranged in substantially
constantly positioned distinct zones across the

VP BQU08HAt i on of the biconponent fibers anBCHYRe3E40229
continuously along the length of the biconmponent
fibers. The configuration of such a biconponent fi ber
nay be, for exanple, a sheath/core arrangenent
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use relrn term "bi constituent ber s’ ers to
sepmsk KEVET e fberh SbpvaRable BB Fikr Bipaton Tgiaplomsdgimeon 5,
pol ymers extruded fromthe sane extruder as a bl end.
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The nmethod of making a web 1 of the present invention
in a comercially viable continuous process is
depicted in FIG 7. Wb 1 is nade by mechanically
: [Pl a precursor web 20 that can be described as
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and discontinuities 16. In effect, teeth 110 "push" or
"punch” through precursor web 20. As the tip of teeth
110 push through precursor web 20 the portions of

bers that are oriented predomnantly in the CD and
‘5‘8?03&5 Héeth 110 are urged by the teeth 11BCTHYR0P4RNe
pl ane of precursor web 20 and are stretched, pulled,
and/or plastically defornmed in the Z-direction,
resulting information of second region 4, including
the | ooped fibers 8 of deformations 6 of web 1.
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and pitch P can be varied as desired dependi ng on the
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"tufted" in second regions 4 rather than "enbossed"

for exanple. When so processed, the web 1 is not
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fibers having relatively high dianeters, and/or
relatively high extension to break, and/or relatively
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FIG. 23 shows in partial cut away plan view a catamenial article, specifically a sanitary
napkin, having as one of its components a web 1 of the present invention. In general, sanitary
napkin 200 comprises a backsheet 202, a topsheet 206 and an absorbent core 204 disposed
between the topsheet 206 and backsheet 202 which can be joined about a the periphery 210.
Sanitary napkin 200 can have side extensions, commonly referred to as “wings” 208 designed to
wrap the sides of the crotch region of the panties of the user of sanitary napkin 1. Topsheet 206
of sanitary napkin 200 comprises web 1 having deformations 6 on a body facing side thereof.
Alternatively, web 1 could be used with the deformation 6 on side 12 opposite of the body-facing
side and the second side 14 being the body-facing side. This may enable the discontinuities 16 to

transport fluid into the deformations 6. Sanitary napkins, including topsheets for use as the body

24




PE/ PP core/sheath 1.07 33 18 (0.060) (0.135) (0.145)
2 80 gsm spunbond <1.5> <2.2> <3.7> PE/ PP core/sheath
O 49 31 23 (0.060) (0.085) (0.145) 3 60 gsm spunbond
W 0?> <3 4> <3.7> PE/ PP copol yner 1.10 23 14 gg 060
(Qf IZO 145) 4 60 gsm spunbond <1.5> <FFASL83/440229
PE/ PP copol yner L.41 28 15 (0.060) (0.135) (0.145) In
Tabl e | above, all Sanples are available from BBA
Nonwoven, Sinpsonville, SC. Sanples 1 and 2 are sold
under the trade nane Softex(r). Sanples 3 and 4 are
fecinecputface dherepty are tyelh drownyin ths @o’?’"éﬁ‘é‘ﬂ m(sigeilefl, degepiption g various
aftériitiSe bitl @fibdal adsighsut Odevadatatikerdid) avticRyy sBchCatantg niné, interlabial
a%\';xses C\Jf f:f‘al%osh?i?ecsllr&faps@ljuén}{'c smgxly%%k?m Iﬂfémﬁéﬂhat O/@bvi O v&Fsed as,
onents a
°F W@ﬁm of, ﬁ“"g’é Fare of 2 baglshget, sorg matpraﬁb RQPWCQOBC%@WF’PSQ@S or
vand aeksdne &or dQ@dple, avepr&hﬂeﬁave?Qﬁlt@lB Jayad) aRd) Seipaieihe Gapktet,

4. di sed to et 206 and backsheet
Sicgﬁda t§p§ﬁ th%lorrle ag/grjvt\%cl%ﬂl(g%%ﬂg ? pm%f' Tie peri phery 210.

Sapl habY ata@rak Wize0R aQQBsol:B@Mgzol%'lg@ HGbnE HRIIRAS ; mﬁamg}l ¥
ererre 0O as es Wr.a e Sl des
PR T A RO SR R BEIE P b coieeeh ab vl vers
Spenificalty; yn Ampkénncde caicpshreeta ﬁlﬁ@s welf ofS@mdotmbyr grientedy Kbers with

r?sQQét EB‘%WY%B& W‘%Dcole biﬂ‘éb:ﬂ&:sgﬁﬁﬂ{ fBLde Qn'ihsa s@co‘ﬂﬁ‘ s@fa&o%e first
faci ng side thereof Al ternatively, web coul

spase) Wil SOFPEYs @ PRI AibSr e reBioRs Pt §Pfa éwwmsﬁb o2 @S%ﬁw TEg{en
vt tlyvefadlinean griensiliqhale i 2 loggitgdimabmds 8 ittdeX-Y plabeand guill bunprise a

M!Yy gﬁﬁh@ gavﬁfg ggrtlon-gl?éoﬁcn%yn g B@é@&ﬁepﬁlﬁmﬁhf Grﬂﬁédnﬂ L“) Edme)? Y

to transport fluid into the ormat1 ons
P@é‘ﬁltary napki ns, incl udi ng topsheets for use as the
body .24 V0. 2004/ 088117 PCT/ US2003/ ,zeg cafi‘ RuCR

surf ace toﬁgfoem(ffm eDn\/\l%% r’ n‘(:)a\l/‘\ll% e ar neeamra%e
. <fEenti Vel 1d@'stt9|”f“|5’€‘? e seypPndaryrtensigst or aﬂbtamr han lv'e d’ém’éFd under an
aPéHuted rwat oriR6 itJiacept abd VRS oW SibEVEETeodd or afs&hﬁﬂoﬂﬁy waStd GRaydfom a

vpearer skm rf?e’f catlog eémg})lalment op %é/ Iﬁr%se[}t’ mventlop avuizgqﬁg?r\e{(gal three

similar S ructure as sani
dithrasiongb polumecvsithingthe webey bayecn tb?r de&gméwrécﬁmmqéhtpmfds agreater
@paciBDioe st@i@ageaofb@@ Kisda@tfeces OB Bit1d) emplo9iAg BRBfecal material

s Vov:r%g réemer)% uls)l zagt ar| ?escrrb\l\é ayeréa%rtﬁg9 ip{?,%é,@%!g%’l&o%;
Q,Qj@.é?ﬂeéﬂ%”ée&mﬁa?gﬁ mpsﬁm core and/ or backsheet

of h)/‘_g:éene product. Web 1 can be utilized as an

abso rt shoys i Haﬁ‘a'af"WQY B"ﬁ%’e"ﬁ'f' YR # catappial fappoy 3pQ haxing as

one of its components a web 1 of the present invention. In general, tampon 300 comprises a
compressed absorbent core 302 and a fluid permeable cover wrap 304 that covers absorbent core
302. Cover wrap 304 may extend beyond one end of absorbent core 302 to form a skirt portion
306. A removal means, such as string 308 can be provided to facilitate removal of the tampon
after use. Tampons, including cover wraps for use as the body contacting surface thereof, are well
known in the art and need no detailed description of various alternative and optional designs.
However, it is noted that web 1 can be used as, or as a component of, one or more of a cover

wrap, absorbent core material, or removal means material.

Another advantage of the process described to produce the webs of the present invention

is that the webs can be produced in-line with other web production equipment or in-line with
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absorbent core may have a relatively high basis weight
and/ or be conprised of several |ayers. Specifically,
an absorbent core can conprise a fibrous web of
oriented fibers with respect to an X-Y
“kﬁég&gl e core will conprise a first surff&d&S3Ny044229

second surface. The first surface wll conprise a
plurality of discrete regions of fiber reorientation.
Each discrete region wll have a linear orientation

defining a longitudinal axis in the X-Y plane and w ||

SERATERIG DETaEnt AiclEPEAdpLign ERuIPMeRfe rAgdiiegih drefs gray i Ager solid state
formation @robassks that can bH uselotithad Pristb st ded theprbogss@F tha pg@naihvehtion.
F%xaéxgm;?{e XO['(I(QIL @é%‘? 1] é‘% Q'el;coglrd b? g eP;gg’ §'c Jr(%né: 3 mg{i)l'e\?elnngvc%p argd

can al so be utl | zed as a

thep @PREHTEd WiNR B stietching PIgESsY, Schas aep d&gcn%ds@é’éﬁata?tWt SpBeaLto
Gafro sudl aynernawa@na indatedia colild peaﬁwk iRCLEonPosite apargﬁ Wrvagkty of
\A{%gseg rsucl,chI 31. é%scﬁge%qlp EJS Q’H&‘l;c % %ol fb\eﬁ/&ﬁlggﬁc’ll %t(nfroe gtea orO lrmg

VI SCOous rer S

re}isd. éﬁaﬁ"wh as E&E@die?féﬁt %1%4891 eV °b?f esaé md thempeagesied mccordmg to
thegpvesdafinteRti @€ The résuRhg WdbE €8 thuel bXKdM e Q8tined BnbfiEof Wiebd Hultiple
l&ﬂ%ﬂm§gﬁgmmgetmeen the deformati ons 6 generally

eater capacity for storage of |ow

Vi SCRS tdnYbefufGeRBod AbHE MeLBHe @fch%tﬁ;k C32 w@Jml m Ia&gra&y §6D of the
fecal material .storage el enen or sub ers,. are

PEFESUE I B MAPY R8RS S §f el gy cay gy mads ‘9‘8“7 tgpopgiting from the
s&p0 dBhO@Ssent iGer@id) askP®imedGp 18 Gpredded claimsl Bor4iainpl] Hebs d ramig:
cQJtJ?ler %eatéal vgr:th la%nss h\%ﬁmbrns Qétrmtu{gq{uldg %n mxal @95(?)9? gnﬁly (ﬁls

view a cataneni al tanmpon 30 aV|qg one

fegntsen BHpdany- Jvé‘ﬁ“"f"e' &Pafﬁ%‘%ﬁé%ﬁﬁm gﬂv%mnarfom ‘h’f°""a“°ﬂs 6
og @ p@tiaul of the &EHNID br t3 BN CAOYIY siZBEB aka de@GtiEp bRMdathtiaRSOr bent
core 302 and a fluid perneable cover wap 304 that
covefl dapyEEHLER] incthy Betaited Desceipting rof (e dpyenon arppip relgtarimdrt,
ilxeipomed Gdien 6 def@éncakﬁ&%tbl&iﬂt of Gy 6003:98'& tisOnck @' B3 GonSikikd &s an
grglsglén% it %gg?r ax"??vratﬁ :1%%?/ (8) tl\Teprescrit mnv , as stri ng 308 can.

e prOV|de are renovanw% the tanpon after

use. V\Eﬁﬁ?%«?ﬂar eﬂxgj)dd‘génﬁgofc ay ed'res%% am/%ntfog rhaUzS geeﬂsllhgsnﬁed and
cont ac S10)

‘% lyeg’r ¥ ol tﬁe‘g’ﬂmﬁomdtg?s& Pgﬁd H‘e@‘& FT‘ ﬁ{’ﬁt ﬁ"°8’f °9‘§fr f}B‘E%S and

reddifiestiamst daw be madd vothbut depattingl s giesspirit did\seope of the tnvergion. It is

theRds& 6 inteRd tdf\&rber]m ﬁ)@@p&ﬁdey Si5iths 3B such Ehaflges SndASHARARAL th@fare
a.cover wap, absorbent core material,

‘meﬁgﬁﬁWﬁPﬁﬂﬁﬁﬁﬁn%bterlaI Anot her advantage of the
process described to produce the webs of the present
invention is that the webs can be produced in-line

wi th other web production equipnent or in-line with
25 WD 2004/ 058117 PCT/ US2003/ 040229 di sposabl e
absorbent article production equipnent. Additionally,
there nay be other solid state formation processes
that can be used either prior to or after the process
of the present invention. For exanple, portions of or
all of a web could be processed according to the
present invention and then apertured with a
stretchi ng process, such as one described in US Patent
No. 5,658,639 to Curro et al. Alternatively, a
material could be nade into a conposite through a

vari ety of
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processes, such as one described in US Publication No.
2003/ 028, 165A1 to Curro et al. or ring rolled, for
exanple as in US Patent No. 5,167,897 to Wber et al.
and then processed according to the present LLOYD wise
i nvention. The resulting webs can thus exhibit the
conbi ned benefits of these nultiple naterial
g i fjcations. As can be understood fromthe above
5& Btpﬁﬁpﬁﬁ d¥ webs 1 and apparatus 100 of the
present invention, many various structures of webs 1
can be nmde mﬁthout departing fromthe scope of the
pr eserfk ﬁlbmue mabol) asmptisihgacﬁristrregibﬂ (2paeinatdease baé diBcrete integral

For s 1 ca d or treated with . )
G P LB e, B g aviRe, et Lot gprtion being
SlcUhiiRng: (167RHISHIENS o linbArRUARGES and ARG

Li Ifevmlse@ (apgégdr atlus§i018 cran ebe coﬁnl gur eaé ?E)Hr% de?l xis (L) and
dbfeastrazpihgnpomsion being afﬂﬂfwrmﬁloot(@tdmmbtgla pluralrt)ootf huﬁml fibers (8

BB R TRl elBhOPI S e Ao g

Im\echmmbzdry deformed tbeliiadt inpédtt said ideBARAIE! Bflo NBIE WBformation,
y reference; the citation of any docunent is not to

a@eéf‘dhé“tbmeae%twahof the Sefteg; fahers Hatheidefqrmatien of thgrsecond region is
Hohiad GEDRE Tiob e cnilosRioRaiE brias ole AlBLCdon | 1 ave
been illustrated and described, it would be obvious

o th kille he art that Narious other changes
Znd iR nggP Claioa “Vhseran s e COPRILFR F‘ﬂi’é“rﬁlr”drﬁf discrete
tifgraPidcbid ARRtbrS &R £&F uhlTSrmhIPURREH A& o Ealh fibrous web.
therefore i nttended to cover in the appended falns al
such changes and nDdlflcatlons that are mnthln t he

cope f Ahis | i.on LLOY SE What
o o e loPo W B re‘Ff)“ 't%ﬁsr TRy o 7puRd fibers.

regi on (2) and at | east one discrete integral second

region (g; t he secaond reglon (4) haV|ng at | east one
dor t i dRCHEIAY Web of Ldam il nwhetpin 2 pprisganembsaid ifted fibers define an

ly a longitudinal axis
( P)@@glg%égﬁﬂf&m Ws A0 chté tégt&@

east anot tion being a deformation
(6) conprising a plurallty of tufted fibers (8, 18)

ntegral .wth but ext fro he flrst region (2),
éal d VBT FOMBISHe S‘B@eﬁﬂ Eng HPI y deformed to

linearly indent said discontinuity into said
deformation, wherein fiber orientation of the tufted
foi ber ¢\ $aft, tinedderonsrareb 6h comprismgsebyandiallygamtonily-oriented fibers,

?Iﬁen\tvgl??fs)te%gr\é%fsg}gf I gresrt f%é?o Iatgh%nmg% 1 orfld&a gér%telsecond regions (4),
\Whet! ef thessbéhd\Blyi RN haeisig at Mdadf 3hd byrtioh Héisch iRontinuity (16)
|nte%ral second regions which are uniformy

GrRibRing A Weeas prisaieton pidt defdning . longitudinal pxis r(bmgmtxebleétt another

90 igglst}al}g'\@%%r& E 365) Wﬂgfe ﬁ%"@éfb&fm‘&ﬁ’@ Qﬁggses fibers (8, 18)

paegrabwith busaitehding freoh firstrep®nd2f armefitsens (11) neither integral with nor
extending from first region (2), each said second region being mechanically deformed to
linearly indent said discontinuity into said deformation, wherein fiber orientation of the
fibers in the deformation of each said second region is contrasted with fiber composition

and orientation of the first region.
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open void area internal to said second regions. 5. A

W pe conprising said fibrous web of daiml. 6. A

soft, tufted fibrous web (1) conprising substantiallyLOYDWISE

random y-oriented fibers, the web (1) conprising a

first region (2) and a plurality of discrete second

regions (4), each of the second regions (4) having at

| east one portion being a discontinuity (16)

exhibiting a linear orientation and defining a

lzongi t [ a t a p [

ol g a ReRd dacrbin AR sl Heplak atPRE! Gl comporent

@omprlsmgsa ﬁbIbE$ s’ve(08£1) £81)1pr151ng egfiat regidrh(2) index pruraditp@f discrete
ro I rst 4 %% f.ibers ‘6§% nelt er integra

Ao o3 TR ) he Sfom BoRs Vg)2 216t A Gy being 2

deeomthuity i Orexbeifgs THAORBeAalion H&f wﬂﬁﬁﬁg 4 RnglthdiBA"dx¥s (L) and

i ndent said discontinuity into said deformation,

whisagiapothehpgrtion being atdefmation Ko conippising a Mutakity of tufted fibers (8,

e egon i.on cant r as
ap REBAL Wbl SoREREn Rt FERE Dl r PR ons being

heghaicalB7 dé.ﬂo@(&l \t8 Snearly iAddht Sqans dbcentalusgr @ tsaid deformation,

artlclg said article having at | east one conponent
Pergerenatign Al gheaited i?)e@dprébq %@fﬁ@naélomqféhe sesgndregions is

(:gﬂtrﬁﬂz‘a »@tlgjhb'&%lo sf?ifo dhe Sﬁgﬁtgtlo(r] (§}{t Qﬁ?slt ref

regl ons econd regions (4) havinga Ieast

one portion being a discontinuity (16) exhibiting a

li near, ori ntatéon and, d Slnin% a Io i tudi na

L o T S Roun eek) sOrPRoms o 4 ey TRter aRd a Tower

(B)er, ARERIUITANG fEbrOhsiiab flfrthepﬁoﬂiﬂﬁshﬁg affirlgEsioh E%2) anh@ lurahty of
|ntegral w th but extending fromthe first re i'on (2

discrete miegnal seegfidoregidnei(A) thevesshnd regidrisy(4) b&‘angetj least one portion

r | L.scantinuit i.ntQ
%el?lg% cil%/conp nulpy V\ﬁ%%?e)gugllgm%er Incarorc t “.08 ﬁnog 1? rhlng flu?l}%t&dmal axis
(L patdsatileast htﬁ)thiﬁfpbli’u‘l‘m‘t being @ldefonat@Cc@)dompgsiaRS plSrality of tufted
contrasted with fiber conposition and orientation of

fikerss (& st8)r @‘gj‘?%ﬁl “sth Auhﬁmepﬁlagefromu Bico figstwisgion] {2) wherein the
tﬁgfg&%h 61{‘Q6 nﬁﬁ%ks 2l Hﬁﬁe heI % 2’{}% siﬁ@con# aﬁrégft'ons being

tilaye rous we urt nprising a
nreaghmnc:(l]’g/) dabdned pd Ureehrly yinddnt sdlds diseomtinuity emtalsaid deformation,

RN GhE O bH o1k gL SRS BN RIPTYAtonay e Shednd regions i

SaitkdRtedivigh Abér doRRosiPibh @RA BfiéMiicH ¢t tHe it tddghbrR
| ongi tudinal axis (L) and at |east another portion

bei ng a defornatlon (6) conpr|5|ng a plurality of

ufte flb inte wi t h but ndln
P om ool b, bR EPians b, S S RLPGeq gpers win
¢EXpBdtitoem MY |p%1‘é]; sdib ot fipristeh firftadudifas€andd second surface, a
regi ons bein mechani cally deforned to linearly

pHHHY of disareil Eeginmsioh dibes reprenatien ¥ lerst en ﬁﬁfluftsﬁ surface, each said

r
:g&?lf)e?é rrlg: .°8%8%“%$§%2§%%3t%ﬂ &éﬂlﬁ%‘g foﬁgltlﬁcpgﬁ ?(15 le sglla%( Y plane,
fahd e¢onpyarisirgs id iphurahtyd ofr fikers alﬁavmg giortidie téarehtede g oan direction
substantially orthogonal to said X-Y plane, each said discrete region being mechanically
deformed to linearly indent a discontinuity in at least one portion of the discrete region

into a deformation in at least another portion of the discrete region.
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9. An absorbent core conprising a fibrous web of

randomy oriented fibers with respect to an XY LLOYD WISE
pl ane, said core conprising a first surface and a

second surface, a plurality of discrete regions of

fiber reorientation at |east on said first surface,

each said discrete region having a linear orientation

defining a Iongltudlnal axis in said X-Y plane, and

d8npr iAd1 #hyorPept aitisle samrstsing d&pshephva h@fkﬂmefmﬁsan absorbent core
I

PR bALL o 5k 0 (SUBRLANL, 2L Xl bROERE! ks o

fibehrsniveldl dfyrandeshbyr weiented ﬂibemea\nt}y_respd&nb an X-Y plane, said core

di scantinuLty in at | east ope portio e.di screte
CaEPORnE kst s Pt TR e RGN Of AT M Of fber
Qéodelﬂ?atl@hséirl@ﬁs@ Jneﬁﬂl@mrstzﬁlrfaEQYQchgﬁ disErete Fegion havmg a linear

absorbent article corrprl Si ng a tops eet, a backsheet
m@ntahomﬂsfbnbg ntlortgbtruémaba&p osesid KeY ane, erbcanopritiees plurality of

dt backsheet absorbent co ri.s
RGO B e BOSORS Sreriehies ™ F hEMlort RSN bl fo said X-v
totand) exchY saill adl@cre@ate@m@lowng GAEaNahiSAING defdrinkd ttoSkfidadi§Cindent a
and a second surface, plurality of discrete regions.

@liscpniayity m@é.lqaétrﬂ@m%horapf the gliscrese ragiryinte p gleformation in at least
te region having a linear

%ﬁ?@%ﬁgﬁlgﬁ‘&gt@%ﬁsﬁﬁ%é ge%Foglngl tudinal axis in said XY

pl ane, and conprising a plurality of fibers having

portions reoriented in a direction substantially

orthogonal to said X-Y plane, each said discrete

regi on bei ng nmechanically deforned to |linearly indent

a discontinuity in at |east one portion of the

di screte region into a deformation in at | east

anot her portion of the discrete region. 29
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