;e3e*D I D*6z*T*" $l WO 00/ 78883 PCTNS99/ 13862 NONWOVEN SHEETS, ADHESI VE
ARTI CLES, D 5 METHODS FOR MAKI NG THE SAMVE FI ELD OF THE | NVENT1 ON"The
present i nVenti® rel ates to nonwoven sheets, and adhesi $ETXFI%18862s made 1
o therefrom and in particular, to nonwoven sheet materials and adhesive
articles t nhanced tear characteristics. BACKGROUND CF THE
| NVENTI ON qﬁ w@mmmmmt materials are often used as the backing or web
conmponent o tapes and the like. These tapes are commonly used in the

heal t h-care md%’?oy for affixation of a variety of articles) such as
dressings and tubin Ngg and as backings and affixation materials for

pre-made dr essi ngs NQNMOVENSHER TS APHEILE ARTTIGHES; ANBnd- t ype dressi ngs.

They are al so commonly wsgtpehSFORMMWKINGRIE'S &g on certain types of
products, such as diagnostic electrodes, surgical grounding plates, and

nonitoring 20 el ectrodes. Tapes forned from nonwoven sheet materials fall
into two general categories based on perfornmance needs. Category | includes
sheet materials, and tapes nade therefrom that can be torn in the cross
machi ne JdEEDQE THHLINYENTIONN. However, these materials often cannot be
torn cleanly, LSpl | 5 edges. On

t he ot her hangﬂ Qgre%e!ﬁﬂn%rﬁ ﬁ,r?]%gfﬁdlg twg\ég&tszé%({gdﬁa%ra?ﬁﬁ%qgaﬁ t apes that,
for pmactth&rdkormmnﬂmsmucutaarmuom'myetn ehreet mateiialhard adhesivéawiirlasdlmt dxhikitt i on or

t he Cross, Qe&jtegrc%ljaa istibd) general , category | nonwoven materials are
predom nan y conp g ofcel lul osic fi bers, and exhibit a down web
direction to cross meb direction tensile strength 30 ratio of less than 2.5
to 1. CeI ly fracturable (i.e., are easily broken
under st BQ&@U%@%%‘SEWSJW@m hetic, polyneric fibers, that are
essenti al | y ndlhtvaednuhedmaterisld 22601 used\ADtlﬁ(bIac?lBﬁQB& WRELopaRhild862 The
cellulosic fib I n _cateqor sheget erials. typically bonded

t oget Her Hy® ﬁ"f‘h‘éh?%g'gesﬁiwa%?re ?IH%“’P%?B"& ’Plt@ggambfar‘bﬁ’aﬁ%glfgﬁ i mobi | i zes

t he fi beragfixation aﬂﬂWahle@I’b,f aftioles Qhﬁfﬁs&ﬁ&smbgsﬂenublmr:ﬁﬁ&ebacﬂ(hQS aensity of the
sheet materials, rovi de th.er ad anEL)l sgemu erdtl esa, such as
enhanced LT BaEffl PIE-mae Resaies Aok BRLal drping iy igan

conf or nahirésmhgfs) Thélefé stlesiinthetly seg as afficlatidhenAdrads dn cﬁnilﬁ&j’peﬁﬁar acteristics

not ed above, Y% t hese adv nta eo ertl es rapidly conprom sed
when t he PEYES: %%ﬁrqlﬁnoﬁ‘&?&ﬁ’ég E%f"@%‘ﬁ PlafFy- gn 8Wt‘1$gbecorres

sat urat edlesirédeswat er or ot her Water-based fluids. Category Il materials are
nost frequentl;ryfgrnegfromessen iall r}{fgcturableto synthetic fibers,
and are eit hem Re &S frgm NBYAYAT: S %ﬁ*m?e“alﬁ UHBIR WRIBELFr Y SH8EHE 0 provi de

St ruct ur daselddh @eifbrinandeheb RECHBERY 1 [MRIVEEI Ak maldii@RCandBARE ils can di splay
enhanced tensile strength, eIongatlon Hand, and depending on their

parti cul Aberefenmyithayean bsrornpip eé%ﬁﬁ‘?@""%&ﬁéﬁ?"é‘é@?“%ﬁﬁ’é‘ﬂvﬁfa@’%ﬁor y |1

mat er i al nadrRistafieh eﬁhbvbes&%wan@n&dmrgmfeuaway hridvERSFRREduEPoriM t h t he
chem cally bonded materials) that tend to be stiffer and | ess fuzzy. 15

HoweV&r , eRges\Pp the etheyhand categerydhmgkidesthoss ghrey mpterialp and tapgs thatifen s are

essent i al Laeneansar@a&k &aftfot BEIoRDinteRhd} thdddwitndt RSN tiidk&sWepn, and thus,
do not mset the affixation requirenents of the health-care industry. Bot h

cat egorydife%{’f?d Il nonwoven sheet materials and tapes enjoy reasonably
ext ensi ve usey L Mﬁé =T sYo) Ur-Y (Yol Inaft@Vd ggdfdfxatl on areas of
the practice or#é}f ljaﬁe %dlcarne vveSer argg ﬂg’n type0 mat eri al has been

abl e to melkdoss fajrers, mlbamebldnmolmh@cmssomrem@a@Sdt sttemgthheal t h- care
mar ke3t0 dlIISIO o?l ap ﬁx 2 SQ gr(?c'?ﬁlloswrﬁbte;% } ef'nggtﬁ%gt[?ll:a% e (1. %ﬁrgsgéfls ! aCk. vat er
€, en ren

resi stanc 1 rovide sut ile still

mai nt ai mbrcgesorﬁctensm:ss) ddwpﬂosaahdimanyrsealhemelmemaaﬁbem&mame essegiallys. Strength
can be |n§t]o ﬁld bi%/ changi ng the down web direction to cross web direction
25 orientation3%atios of the fibers at the expense of tear. In addition,
strength can al so be
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i nproved by, increasing the basic fiber content and weight at the expense of
Hand and tear. Altering the characteristics of category Il sheet materials
made with sYROHEBRC polyner fibers is even nore restricti PeTURBasmRabl y
good tear can only be achieved by utilixzing fibers that nake the sheet
materials, and resulting tapes, very stiff. In so doing, 30 the

fiber- tofrber I g fabric
conf or mabi | i ty,ﬁ]arqf ﬁul?&\%fﬁ&?%ﬁ '?Leilé%(g \%\ﬂ: gl @%&?@S%%@P%a‘?f? :a(%l t, and not
sat i sf act otogether b(yercrhsmmﬁl lna@g gt ietlgelslizen corfpantially enmoblhmrthesﬁh"eea ght WO

00/ 78893 P 9 > recen ars to
enhance th(cagl-5 ?ﬁ’g‘r‘g‘cﬁg"%gﬁﬁ e@%&r@%g ﬁ]e:agxs tygﬁgl F%g%talcnalg’lagﬁ pEOVY D provi de
nonwoven séthetadnaitapeowsl psoreries] sapleas enhbdved MSrwmenglnledmrghtm*rmbm stl cs of

cont ont &, BN e GIRmBP R B G ot R B APE RIS BRSO o, 1 n

addi tion, aké. Q{F]tﬁvebanﬂiefﬁhdbﬂﬁm&bWSp?mﬁ(ﬁlrdlﬂplﬂ@ dampebnﬁigedéwmdmae shlalam' cal )

si zi ng agen ysi cal ent nt_o e we r oent angl enent

and t her mwaﬁaﬁ&e?@“esw&ﬁngsgpﬁﬁmahe&% FREnes %’H‘%E‘E‘g?’vﬁb aFFé\9E°EEen enpl oyed.
See, e. (., whievasBafluiddo. 4, 973, 513 (chem cal bonding with LAB), U S. Pat.
No. 4,341,213 (chem cal bondr ng to increase strength and flammability),

U S. Pat. No. &#%2%@%%5@%%9%&59%%0%6 figmessegtialprrapiraciirabls ndi ng) |
1o U. Syo PadyntHdge fiferd, 3dd 3@ Rithé@MebridalBy, nPe@ﬁamcHQy, o?chaQ ohdduab pRlvinbossi ng

with engraved rollers). For exanple, U S. 3,121, 021 di scl oses
surgical aHFHSFa) antessisBIorths sheet mateRials T@F%é’ﬁ?éefﬁm display entgpesd teaslpl e i ber s
coated Wi t g4 tﬂoéloﬁgﬁﬁ&)’ Hayd raﬂ@ﬁrgﬁh&m Q%E%aﬁicﬁ’lﬁ{coﬁk&lcﬂgn ARk ¥EEiple, The

pol ymer - bonde% back |ng I's coate hi'n Tayer of pressure t 5

sensi ti ve me¢henically honded casegpryill @a@nﬁismedmmﬂwo trrapé morefuggy, By  dryi ng.

| ncor por at t [ ?éf’b‘ﬁ ves to

i ncrease t%oglppv?ng%oenr‘bl&e%éﬁ@ﬁ%& b fEdals %rg?&g?{ﬁe%gngt#ﬁq%g cat egory
| mat en? al Hom\m,llawirwll}{ﬁlsnstms chiggora IIlSilQetIrrWerp}sem @e@tlelé:semnablleloﬁ t he
same nonwo cki R

mul tiple %ﬁ@s‘?@e‘ﬁlt%ﬁ% %edngéé&nﬁgg tﬁ% d(}:pmg% tkthe gﬂﬁxat% rL?uér\?gl%t e over al |
20 adhesi vibe peadthesateiindustsy. t he t apes f or ned therefrom A further exanpl e of

a porous, doubl

4,844,973. U.S. l?%g?ﬁ&ﬁg? P%aggg\ﬁgvé’gglg&e% o%éerza%aa?lrﬁrﬁ ct &B%éasc%v\ozen sheet

mat eri al téadgnsyamnsedia thtswedmticpreﬂlaieet zpudewmabdesre:nsfﬁxm@ achsed thegracipes. The

e Tl S A PR ot IR AMENE SR RBL 0, 20

he fornmed mfo thﬂyroh(jﬂﬂareaxoihbﬁﬂmahh-tcmm@]fetﬂﬁﬂpltl&m‘hn}kﬁaﬂﬁllmﬂn’ﬁdfmr alone, or in

conbi nati on vmt bi n ition to er. the

cheet 't er i al SRR Raed TR e RS Bl bl O B EE RS pa

No. 3,908, ﬁﬁ:ﬁgtﬂj \ShllmlﬂSnﬂntﬁihm@@pMe@sjHahdpnﬁd/drﬁéﬂiﬁﬁbfertmbarmmvsen web

coated on gne @lde wth a po ?‘us | ayer, 0 a]%&retssure sensj t.ive adhesi ve,

and on t he>S388; 58 Pe JPRTRY («QHB’(? W%%%F%’M" T e ﬁ°rﬂ°“fﬁ'§ PSP adj acent

tqr.]e therlr erD@'ﬁeihﬁahbﬁ rdérayﬁﬂ’thaﬁ&:rs adthd ecps?]setootela?rrraadexioaémenmhm 71§<erp8):el | ent.
tionally, the rous er na onde

PCT/ US99/ 1@8’6‘2“8&%’??&???18& ?aﬂgﬁg‘aﬁwwng“}élggrﬂ efFBFSE © i“}diai‘ 5%bn of the

thernopl asti c | Qy@ing thRAbdasteridtics 6FRRGoRNI SRbaiat@Rith hfielwittesyhtk@nce to the
overall tape. U S Pat. No. 4,772,499 discloses a nonwoven web that is

readily t eBRluBerdibiers it pven sposetestiigtived Reasenabbgood frar can-aniibe achigveskbyt he web i s
enhanced byt R tmmk@amragéer hﬁ&ﬁal@fanﬁl?éum?ta‘ﬁést e se@NEishEoingent . After

drying, the web Is stated to be readily tearable in the cross web direction
al ong 8he thefiberandiber bamds fre gesensially heckeebp. therehy redycigg fabgic copformabilgns, 724

di scl oses f i of
nonvoven. f Sire8pEh bbbl 1:3eRbly AR, bl oBROn) A oS ol Hpd 1
DE 1 595 3&igegarsidhibse® teorswamgktn fabrics formed fromwet t o laid webs that
are hot cal endered while the web still retains from10%to 40% by wei ght
resi dual noisture. These webs are conprised of unstretched pol yester binder
fibers, and optionally can include stretched pol yester fibers,

pol yacryl am de fibers, and/or polyam de imde fibers. Further exanples of

t hermal bonding as the principal nmeans of reinforcing nonwoven naterial s
can also be found in U S. Pat. Nos. 4,731,277, 4,639,390, 4,511,615, 15
4,490, 427, and 4,083,913. In addition, thermal bonding can be brought about

by




enbossi ng such sheet materials using heated, engraved rollers. See, e.g.,

U S Pat. Nos. 3,737,368 and 3,507,943. U S. Pat. No. 4,490.425 discloses a
soft and fIWPPY8Bnwoven fabric formed by thermal bondi ngPERBP/3sH] ber s,
endl ess fibers, or both. and needle puncturing (i.e., tacking) zo one or
both sides of the fabric to formthe fluffy surface. Thereafter, one or
more of the si ctﬁawaﬂh@mpeﬂs%etﬁ A4 @in R Rars A0 BB ML h¥dcBlid o abr | ©
useable as an inteéerlin I'n various garnents. Simlar Interlining

mat eri al s @mowétahoﬂsnaitmtlﬂqerto Do adrnaamionen diee mateiglsgind ¢édpeswiththe U. S, Pat .
Nos. 4,45 eet
naterlaIsxgg&égéggrégéﬁgﬁgggggpmﬂﬁvyggh #ﬁgquﬁéMgg€Zﬁ§g§g§b%? cat egory
| and |1 ntepesr comteps, auldi weaglhas 0frrh¢tamwmgext ﬁeetrmzst:rmlslwnbc@wed tn 4ddigton, t 0 dat e,
no single n Ve t its
enhancng S agou qﬁ’gmgn‘bc e lg‘ver abRﬁdlﬁg%?%gg%gxgm? irzﬁl gmt’ﬁlgmatfdl rection,
whi | e mai rmmglen@nwoédmmuhe hladrdemaigmnt)aod G\ Randikg, ‘fﬁdtﬁalsw&lgﬁl ON The
present inyent rOV|des nonwoven, heet RES; f.or med
therefromnﬂ4 % ‘fﬁn$]% @wngwng Fee€e§§$ﬁ%%§§’382??5%€ura6?e stapl e
fibers, arh:bnbmgd\&ﬁh LABMOUM PatSR8.34 sz‘llsqaihﬂlﬁﬁﬁzorfdmtgao sncreandstfeogthrant f r om a

conbinatio I.0t e di cal enderi.ng,. and pattern enbossing
t echni ques aebéleY)s Ff%{} h&@e‘}ﬁﬁ)‘g&ﬁ%‘ggﬁb@éle&%&?“ﬂﬁ?‘ﬁ@'ﬁg“?&‘%@dwgki ng
fabri cso t Mass. PateNS.i3(73€/368 a8 &8, Pat. Not BLE0TL943YtherRdl eaibdssingevitnangraved

di rections W|th| n the requirenents of the user conmmunity, and al so possess
a nunber dPlgPher desirable properties, including acceptable tensile

strength and eniapGapiQVes. twaprgs11mzm@mtsesmmaaﬁae@tap@fonmﬁfraﬁesent
i nvention provides a fressure sensitive adhesive article_ Including nonwoven

backi ng hat/i¥if tecking et raxen siaptelibticon ed etibrinosdpdy bydrophnpicrupheas Bbfre

sensi ti ve RHARESIIYiRerCPR Rflyrdd-HoR&dftatiGhg ﬁlébit@@@nt@fat}{uhﬁy&&ﬁ lpteRire-Wher ei n t he
backi nﬂ‘econprl ses_an enbossed pattern on a first fibrous web. |In accordance

with the pradésadhesiveihat sxhibits amwepewaéé%a“?)afﬁréfyhna Incemoptipraf the om t he

gr oup consayatdpﬂom@tubetryIf%asstmtgnpow@asseafesfaslmrwsatuetwst@teﬂﬂafcﬁﬁa ons in a
first dlrectlona|gne form col ums of mraMyo depreSS|ons in

a second df’t‘seélel"t?ﬁtSt“WE@roéﬂHS %Ptftﬁi"gttlaﬂ@@'%@ﬂ%é@ﬁv FakPloedd1Bhd in one

col um variegqds eQQh@al@'tﬁé ﬁ%%o%&%%cﬁ.ﬂ?as%%?%sm NSo.13N 2!’11 osecond col um,
and at | east two rows a plurality of depressions ina first direction
al i gned t doMsFen @B‘I“H}Méh‘tﬁf"etlﬁél‘ SBe %ﬂpbﬁcaﬂol thebagkingipimpsasieshrsoverilla second

di rect ppn, d}‘t&?\feeﬂrgbeﬁneg 'o?ﬁx@%@s Q%M&eﬁm ARHRE SlafpR df2 ffoul &B&HIe-ONE

colum varies along t first direction. A pressure sensitive adhesive
article ad@@@é?ﬁgﬁﬂomphéCb%k@@ﬁﬂliﬁd@h@ﬁbﬁgébﬁﬂhlso i ncl ude a_Iom1adheS|on
backsi ze COMPOSY.§ 1A NiRYIS AT uildMse S LRARDIP HoNARED Hect HEc12 wend/or a
rel ease liner on the pressure sensitive adhesive coated on t e irst
surface ofusedie ke ioraspire-Fysitivandhpsive lapespFliesshent natasialsiarg comppigedadiesi ve i s

sel ected fj :
wat er - bas ec?g%ft%?"%%gmg g?%g?t&t g)ggéfd% P@F g%ﬁ%%l?%ﬁﬁéaygﬁem ve, and a
conbi nat i othetnopweeh webs parlez;§md$>ém typa/er camhmgiweofatapledlberﬂ qitheccor dance
with the ppesent. inventi n Lhg. it r includes
a second noﬁéb%@ﬁcmn%nm"g ]éﬁa %%1né#ﬁdm B% g?st ﬁb%ﬁﬁ%gﬁ web. 25
Anot her aspaaﬁalmdantabeboommalﬂy ¢atnnde1'ed orenbosseldes a nonwoven sheet article

i ncluding an e p n,a fibrous we d fromthe group
const st ng of - rSRaRi SRAERRERiess BRI oS oriEd R BREOYR 3 1% st
dir ect]I i gn Wbl @aeaimtl\gne‘mmmo% poToss 19fer bheprpdsireabnsitiveatihedppr@dshdrs in aI
secon irectio erein a distan tween t epressi.opns in one colum
var i es>% r oHeE veihaporaus thsapoplastc fi tﬁbcﬁegiﬁegg e B e GSH o3 FoPum, and
at | east tlu@t loQ¥Se ekie, Watby répdliedt. OptiHANY, UESHHIOS Wb nfay HeltRdrmally RiptéON
aligned to form col ums of the plurality of depressions in a second
direction, wherein a distance between two depressions in at |east one

col um varies along the first direction. WO 001 78883 PCT/ US99/ 13862 I n
any of the articles according to the present invention, the fibrous web
preferably includes nonfracturable staple fibers, binder fibers, and a

bi ndi ng agent. Preferably, the plurality of depressions is up to about 28 %
of a total surface area of the backing. Each of the plurality of
depressions can be in a shape selected fromthe group consisting of a

di anond, a rectangle, a circle, an oval. a triangle, a "+" sign, a "<"
sign, a ">" sign, and a conbination thereof. Preferably, the distance

bet ween two consecutive depressions in a first direction is about 0.51 nm
to about 0.36 mm and the di stance between two consecutive depressions in a
second dlrectlon |s about 0 51 mmto about 3 6 1 0 mm Preferably, the

o, . o o T . . 2 a0 v o




I'n one enbodi nent, each of the plurality of depressions |n arowisina
shape sel ect ed fromthe group consisting of alternating "+" signs and "-"
signs. In ARIEMIenbodi nent. each of the plurality of depgTassspemss2 is a

" +" sign and the plurality of 15 deprgessions is about 15 %to about 22 %
of a total surface area of the backing. In yet another enbodi rrent t he
plurality optnAe0NeSoh@ASyiltSa @uifi@TRh D ®ili2ioRlof the tHermBhidQicAWr fnpares Si 9n and
t he pl uraolptf o?‘{ ge res?flonalﬁlé1 %%@ut 115l Agot(;) aeoucj'trm Axnco a t%a'fT(fll surface
area of th@%&@l@btﬂglonlaﬂdaOII‘lQBlbth@qetetm@dcmﬁrﬁﬁpe the plurality of depressions
is a conbinati of

depr essi ons |sarsbggtt f%]fSAtZ/‘?’ito acg{lijosé"s a WO?E%Q%%{E%IS&JA& ur%@éll%%ga of the
backi ng. krosywtb dirdction. ke t@rﬂbddy pEthe web fseenpbneediby pglteuqumémgesmoomf is a
conbi nat i ’ n,, uch he..pl.ur

depr esgl ogtge ‘?Jsb‘glhhoa ?or%g%t abou %ngxbtgﬁ ato %a]éelmsu% 3((1:1P t%?ragba{ 0 ff‘he

backi ng. Ardssiwtlhéirectispalong the nbrh}bormeé$enmbns oitbntvelo Als, O3, des Na. net hod f or

"t or Vaced-RPOr RS Es st 6 ¢ Butetos BN Pt BVAL AR QN Yer ¢ and

bi nder fi Wabries tofifiptove thep@shardgeristies.f i brous web with a pattern sel ected

fromth t t . f |
(et essi ons. | nORRIRENP oL 1535 AT Garitret iRt FB AR T e ur i i 1y

of depives 34i@ebs tRatrSIRt ealenddiddeatilk @it wey Rilietaing fxdeltO&’D@elO%i‘EWﬁghtt Wo
depressions, jn one colum varies froma_di stance between twd depressions in

a second cofdyakmoigtye. Thesp pughs arg gRmprsgd obynsetghad nofyepter tipdeg fidereddssi ons i n
a first dlope&ianpealﬁhaqmetcﬁecf ﬁnyesf‘eehuémqmgfams Rénidd e, bdorQblydRRieessi ons
in a second direction, wherein di st ance between two de ressions in at

| east one 1@&5‘%@%8%@@%%%%@@ panding %é‘&ﬁ@ﬁ‘?%‘ﬂ%&ﬁﬁ"@ﬁ‘fo‘?@g pattern
enmbossi ng nomh nakeddals caRhISHBEIMADIn UYDPANISBEI PET4 6599401 3862 6191€ i brous

web; and subsequent to snooth roll calenderlng, uni fornl’y i nt erbondi ng t he

fibroud wéH9PHEbeakh6083.853. hyadditionethprnal bonsting 3p bagonght abayt by f urt her aspect
of the pr %ﬁﬁﬂésxdg@i{&&‘thbéi@nd%{%}’s'lﬂﬁaﬁh@at@&”eﬂé}gvéd%llém%b fgaLFQrP’é‘f"I\% sheet

mat eri al that 1 ncl formng a randomy interlaced brous web of

t ensi | i zed-AéA6% andk 1,5 GA48. stapl e fibers and binder fibers; first smooth
rol | cal enderi g ?’QPNfo' cﬁ&%ﬂﬁ&los&%%@aﬂdﬂﬂﬁ?ﬁéﬂ%eﬁ fbrif EdHguBy Web Wi th a
pattern sel ected fromt roup consisting o | east two rovvs of a

pl ural i t y tprmgldonding stepis ﬁbﬁsanﬂhe$8sﬁbem pretotth, ond ederdigrpancturng (be-nfaglingims  of
the plgr alohl % n JERIPIRIANE th Forfh BERCRInIEE Thbiher MNELPRBreedS! ance

bet ween two depressions in one colum varies froma tance “ween two
depr essi ongle§ are podiedawidter tanina odhenne toanddatfaﬂrea@tabteman mmhmng m plurality of
depr essi oQg,,jy Meh{ssémﬁfaf S&"rfuﬂ}? %Lc!eﬁﬂ \Aﬁn&&&&{s k}?&tbﬁmg Lagp!l urality
of depre35|ons second di rec erern a T heen t wo

depr essi ordmiosﬁdahu&d’et N@s.e! @dm#and/aﬂﬂe%‘i&al ong the first direction; and
uniformy inte b.th 0 I ng . a m cal bondi ng
agent. wier of nRSTRO R Par ool R Ui B POhestR AT T CR
enbossisng combined tho ndvayitagss dficbtegdrp hehdid matcnaksmme:ndhndmamagu theiruni form y

i nt er bondi er.f d.prior.t attern enbossing.. | n anot he

oot monhohsairsTn 8 afth e Rl Fained ARl St tab By bondi ng.
Pr ef er abl yxhxbxlma:nhmtcedl Etmﬂgihn@h%cféw ovatipink S ehsefod Sdaniy ani dirédtibn,omstleneb with a
wat er based.chenm cal E g_bg %gent. 20 A nethod in accordance with the
present i MRARRINGE Ieasenable MeP%de drying the fibrous web infused with the
wat er - based chem cal bonding agent until substantially all the water is
renoved. Clher steps that can be included in a nethod in accordance wth
the pr¥sefl M HEINYENHON i ng a | ayer of pressure sensitive

adhesi ve on a Thd ﬁrEse’ﬁPMré}ﬁf%n gfovtdlaéf‘n&&ro%@&é&%t%‘ié edtayBfornfe@at i Ng a | ow
adhesi on conposition on surface of the enbossed pattern web,

wi ndi ng t ﬁl@re”mt;g@équhtﬁtbersmrvfe@bhyﬁe@%d nondtgetkrablestaplebeysy anddinder sensi ti ve
adhesive on the first surface of the enbossed pattern web contacts a | ow
adhesi on backsi ze on the second surface of the enbossed pattern web, and a
conmbi nation thereof. 30 Yet another aspect of the present invention

provi des a nethod of making a pressure-sensitive adhesive article including
forming a first randomy interlaced fibrous web; snooth roll cal endering
the fibrous web; pattern enbossing the fibrous web to form WD 00/ 78883
PCT/ US99/ 13862 an enbossed pattern conprising a plurality of discontinuous
depressions in a first direction and a second direction; uniformy

i nt erbondi ng the fibrous web throughout using a chenm cal bonding agent; and
coating a first surface of the fibrous web with a pressure sensitive
7adhe5|ve mhereln the pressure sen5|t|ve adhe5|ve artlcle has an overtaplng

o " - L, o D T T T T



The terns "machine direction” and "down web direction"” are used
mterchangeablé and refer to the lengthwi se direction of the web. The
fibers whi cHOWMIA se the nonwoven 15 sheet material s arePgrustmissant | y
oriented in the down web di rectl on of tthe nonwoven sheet materials. The
terms "cross machine direction” and "cross web direction" are used

i nt erchan LEfiL o]¥] e} dicular to the
doun web. bt b DRRE AR chELERib AL AT, MoTR | RERARI L 7
"enmbossed pcmembossingdechoiguen deesedhgpamaterials arespacindy uszecbuhaataep b#rémgeabl y and
LT anC B EYEh S HE SR UL AL e b ISR relbnl WAL A O Lhe
web. An enbossed att rnis I'sti ngui shed froma "perforated”

pattern, whqtuhmeetfsef exem@eraorpmdey,endmlnedoswnﬁmgmbatquthemesmh*ﬁct ures that
pass thg ou h the 1%(: El(lilll“l aéce tl)(ln?en§tl ftreh%lﬁ ax\g"prthance gtngr%f)g)?a%%lepattern on
a web/tap BRCKT CCO ance Wit resen |nv ion

non- per f or at ed qnatakmcnofahe pleenEiasentios ptmndehep&ssutmmmte ddhesiwednticlsuch 25

that the patt rn i s ably .di sconti uou5|nbt he down web and the
cross. web HPPEEE PUREVERRI PR BRrER B YT R E RO NESS. MRS TS & a
schemat i ¢ @hd@veidheive@bsted oibihd ifina Bhrfab oﬁtmeemdm@se/ﬂerbmﬂfe tagkid® material in
accordance with the res I nven Fi %;e |sd a sc gﬂtl c di agram of
anot her enYGWFFEP © °§iﬁ Barﬁ?H’s%b‘H}“B RATCRIOAPGY V4 BEFEE with the
presento i Nu@kibAMhe emﬁm&%bﬁﬁﬁ&%eﬁgéd HS&%&@B cdﬂs@tﬂga)fat Jegst avsRRGMAL i C
di agr am of a further enbo

i ment_ of an, e backj i
accor dance*fiPtwalit 8t drpersaings ‘Pﬁ\f@ﬂtdirﬁﬂ“’“g})gtfﬁé f?“i“sco;é'"g‘éﬂ ‘&’EP“@‘&[%fgram of

yet anot hege eam@lm&@co&t dledauenmﬁ-ech ASErkdebgrwEBh Bid dpresdloRGE Bcdance with
t he present invention. ?ure is a schematic¢c diagram of anot her

enbodi rrentcoavmwnéﬁfmgé%ﬁ 158 REWBETRYC Seprassiang I eondFenmpid At {eagt pr esent

i nvent i on. wwhir@W§ & LHpiirdlitd of A&REBIbh£inti RS @it aAPn NS RrSQAIdRAS kFihg Mmateri al
i ncluding a series of discontinuous |ines along a cross web direction of

the mai®r i Ripraliyiod desessionsing seeand ﬁﬁ@qt@ndtv%@%mdmansﬁwbeéwaé‘geaep@%télrepﬁg

material i;qGt gk Bﬂe Olutd {:a?és Elgné’{he I @fr@&i@k' AGr&obt kéﬂbﬁﬂ%’éadh&ﬂﬁ‘éa:ﬁ&l@ng bot h
the cross web and down web directions of the materi al DETAI LED DESCRI PTI ON

OF EMBODI MEFPr&ing)io the|preseqyENGTIoR cap Alspinehidesn kst adppsien bagksizejcompasiliont | br ous
web conpongiifed 8f tHelREcoR Qui@a\ééﬂfﬁb S&%nﬁ%%t lefeadtehel HPHS gﬁ%&@é dhagvd 0 the

present invention is made 1 n accordance wth convention met hods known in

the art, iadbesingicaetedien thFéﬁT-‘t! swrfach e€ide bepking Jivaicalbt Hsdeessuseiggnsitive ai r | ayeri ng
and Caﬁdj' YihesAs Qéléc?eﬁtfo}r?{hg gFB%};'E&?%%nBQ eFRxBBérrBH&:H%dﬁés @raswatéﬂ-fa@edas

spunbondi ng and nel t bl ow ng several nethods are sclosed in
U.S. Pat. 2dbesivega saivenpbased ed@peIaélnumelzedlt;swBnd’szortl@nmmlmeof A 825, 379,

3, 849, 241 p.@the Sordite A0y Carkie PR SaBNA MO brefnl 1OLAUS clihocomponent can”

i ncl ude tenS| non turable staple ers and bl nder ers are used
in the forlneludetmba@hng et furtheranaludge b seconpuereveverowvel, peefarenbminatediie et

materials g e present invention, as described in U S. Pat.

Nos. 5, 496, %gfﬁf ﬁ‘gﬁ%’ég{"’%@s and 5,679,190 all to Riedel et al. As 25 used

her ei n25 "t ensi |Ampoédr zuspcn‘tpﬁﬂnt presdmt mvsmtmplpeovﬂdebemsﬂwmeﬁQreetani@c apl e fibers,

formed from yint heti.c at are rranu ct such

hat & he S DsR AEiosRY pAIE e PRl REF i ik BRGERIHIRH 6T, 5n°o:

down web d'ezsemtd 1oWs Ofa]blbﬁhfyldfdépreﬁmds mtheﬁrstvdulebudmtxgmedadfdrm chbluamk of e when
rolled orientation of these

subj ect ed rate breakin ce.

SLonr e £ b kel R B Essiint B e B iog, Whorag terrer SRTRR S (o o 90
general ly abemorahobﬁe cohffrovayisd férh hlatstayi}ce bedwidnewp atpréseionLifaisécdng onpri si ng
the fibers. Gener , the te SI|I n&act ur.abl e taleflbrs of the
present? i rRPLHHRD, Sﬁ‘fia %/af“WBF°W%‘§&W§‘%HP§?§°S§&‘H]%B ‘tr‘Ef ign ghignediong force of
at Least 3ofn 841G:@Rd &the plurdfly P def52&83ns in a second direction, wherein a distance

between two depressions in at least one column varies along the first direction.



10 PCT/ US99/ 13862 Nonlimting exanples of suitable tensilized
nonfracturabl e staple fibers according to the present invention include

pol yest er sWQ@V/e8883 bers, pol yol efin staple fibers, pol yanpdeuséouase fi bers,
pol yacryl ate staple fi ber s, polycarbongte staple fi bers, polysul fone staple
fibers, or conbinations thereof. In accordance with the present invention,

el o suoh 38 ol SR PR S BRLS ol DB n B Al S5 R RC
stapl e fi hiatladesaohfraursilaphsic fibérssindeafiters.hed b bindingRgeadter abl y, t he

t ilized f t fib t d | ef t apl
[ bers., - such ad"OFRB BarEH SEOHFPIERGO GO Ry Bna o b B eene

stapl e fi hefle baekingnt ed poI yester staple fibers, such as polyet hyI ene
terepht hal ate {PET) tions o, t her of. The oriented staple
fibers %are preftéf Bﬁ‘bef’]l“@ﬁn)’f ‘Hnﬁf’reis‘%cf"ob% a%et?ﬁthﬁﬁP‘ethﬁﬂ"é’P%r ably, 2 cm

to 5 cmi rbdngaqtgmfa@quausaoﬂeaxnge fal c@RE&SoVAL. altfigifleah 04t sifh b “degipRra t 0 about
20 denier, nore pref erabI%/ from about 0.5 denier to abouf 5 denier, and

nost pr ef erasigh MdGeRbEY O‘D‘h?reG@rP féferatbb’ fhssliptance Braveeay twojconsecwtivet i cul ar | y
preferred gphadbiEat :ﬁrstt Hﬁcéﬂ%ﬁ‘%dbbﬁﬁ% mmfta aABsud b@@lnﬁn at@meelstane@r s 15
conprise oriented polyester staple fibers, such : deni er pol yester
(PET) st apteEveenwp gonsgcutiye Mﬁl@ni)wafeeqnérdlrs@@ﬁ|1eab|°pb%§brrmma)mutﬁ deni er
pol yesjgr t,apte?ertul)betéﬁrs@amém ﬁa%&%@d@hﬁ&ﬁtﬁ%ﬂm&% ¥ &?aitt@&tce fibers
(PET). Any type or types of binder fibers can be enploye ormthe
fibrous wednoter.t he present invention) as long as they are capabl e of

mel t - bondi ng t £ . f the

[ brous. web-w TR0 Fanh <ath s B B A on L EPAR P HBP i 1 ze
nonf r act urslEked Sioaptheghoipeonsistingrof diemaringyar’'djgns tmd §-"igmb elradylothet hat t he

bi nder fib I
Chat are Caupenh PRt e AR ARt B R b R B AR b T 07 S

ensi
fibers lfusetttprelssmltses atontbi/Brio sbmthZ Precfertpal smfacmhreaaqfebe hzickingehpyaesent
i nvention. r 188 e.wmari ety of
bi nder fi ber co ‘?"gﬁ’{‘a |tfo®n§ {%Lg'do(?rde éss P%k cogl%maﬁ ar tS?gnlar?gf’udl ng,

wi t hout | i sigrt aditinplutabityaolf Hyprnssioha:bdtmubl i%em aliqubm % ofsaltokeL duyfasd aten dfi nder

fibers, bigo nen er f| ers core-sheat h,bi der fi bers,
concentri cé;l m§hi’é? h.mg\er I ’f't‘el?erﬂge pIBI’% léé’oﬁ'geprtﬁstsmt% he tcﬁglrbgg ﬁ;@ anpl es of
sui tabl e bt sigieandfal "fyeush thantbk phimhty/\bﬂdtptehsubnsm dbatil s t@@tivdjxeBZ troflaitmaler 30

fibers poI | efin s t her |.as eth | ene,

ol ypr Sy e it bt Sking | Bt ARtRer gkt THopI 2t BB Finer s, o
conbi nat i mbﬁﬁhﬁbﬁﬂf a“+'Ph@1&nblal‘Td’@igrf SubEt‘hﬁt taé ﬁluﬂih@f cﬁTcBMeysxdrfsMb%thlﬂ 1l emto
about 20 c,g] nor e ¢ ]%‘ ltﬁx n WO 00/ 78883 11

PCT/ US99/ 134832 ‘1“é%‘8(‘1~.° ainfa rfé‘iﬂﬂé‘i?%{“?@l S}ft‘g%s of from about 0.1 denier to
about 20 deni era ﬁmhéxeaspdfcetaﬁmabﬂeyeni trﬂem&,lﬁ@bttvnd}sanféﬂmﬁ%r tskigpout 10 deni er,

and nost preferably from about 5 _denier t out 6 In a
parti cul ar’t‘i}‘wﬁr%‘t F?té‘ti’teéﬁg tlﬁ‘éh‘tes forming 2 18 “H%rlla§e‘g§ﬁ’ﬁ}1? ¥eb Wor e- sheat h

bi nder 2§ i befisili£a abiddiuidbie ftaple FHANIHIDInRP{IRY; Qm@ﬂexﬂ%smgt&rﬁmusmlbyol efin
fiber core surrounded by an outer sheath of a neltable yester or

pol yol ef i nwvle&pwenssstfetefi from:the gropR sonsisting pk al ‘YEBF‘eYSs‘tfgéthHalHV Rfler fibers
for use I niebRBsibilslth QUidst WRRSiof hlidd8 tPfoff ERMbmh SVARL blﬁﬁhbn&ﬁdé?x%ssion@lrp@n' er, 3
8 mm crystalline polypropyl ene” core and neltabl e pol ene sheat h; and
2 deni er, Seondriiregiranewheseinpalisjanse betwear twoapressians inne cobimpesties frawasheat h.
The wei ght der
fibers in G Befleet RllRlcblekihs 10RLERA LR Bod AlEtPula DO SLAPUMBL! e
nonwovah wf@eprem in afisst directierpaigned totfhan prlwsesif therplemlifyof depressions ine put .

0 oSt capgSondiRERehILOR] SLLERMDecd GRTERLINY 1n AGLIRRLRAL TOEN S
of the nonwoven SHeet’ naterials an tapes o resent |nvent| on can
be obt ai nedhribyalbagd the Girsndiréchien;Gulssetjheny toqfattdrh gimbsﬂsmgr@tdmh totireglehderiagl
nonfracturabl e staple fibers against the quantity of thernoplastic binder
fi bers needed to insure adequate binding, and ultimately, the structural
integrity of the fibrous web. Cenerally, from about 95%to about 50%
preferably from about 90%to about 60% by wei ght of the fibrous web wll be
conprised of one or nore varieties of tensilized 20 nonfracturabl e staple
fibers, while fromabout 50%to about 5% preferably from about 40%to
about 10% by weight of the fibrous web will be binder fibers. In a
preferred aspect, the weight ratio of tensilized nonfracturable staple
fibers to binder fibers will be fromabout 10:1 to about 1:10, nore
preferably from about 5:1 to about 1:1, and nost preferably from about 4:1
to about 2: 1 25 The th| ckness of the “nonwoven sheet mat er| aI s accordl ng to

oy




material is as a backing for nedical tape, a preferred thickness is from
about 0.1 mmto about 0.4 mm In addition, the weight of the nonwoven sheet
can be fronVQAYW10 g/n2 to 30 about 100 g/ n2, -pref er abl BCTUsIRMag6DUt 15
g/n2 to about 70 g/n2. In one preferred enbodi nent, a fibrous web includes
about 60% by wei ght of about a 0,95 denier, 4 cml ength oriented pol yester
staple fih Qe i 862 by

wei ght of (I)Bt;rt a % gnedrlt\"éiutg%qﬁgrﬁ rﬁrQ)tﬁ rohl"éﬁleﬂ?’é;gns,[ elﬁoﬁmPgH_ l/e}b% fﬁggé t’hgand about
a 20% by vfélr@htwebﬂhraushaymnfgrabélﬁm@ﬁl lmaémg agers. denier, 4 cmlength having an
average total kipef, e aﬁlﬁéct 8fthépx%&@m %Qeﬂ(oﬂ%r vTét% ﬁ?&r?da%mat %:5 ed
enbodi nent, a fibrous web conprises essentially the sane matetial as the f
rst enbodinoewevenishee! matesikshat im‘luctehéormaggmanddudy int¢rhacéd fikgousatahuaf 20% by

wei ght .of avi ng an
average t Stlrd BRRLRRR, dpSfechl oo 3k, st R b SR 0 2

pri nci pl edibodusweb; mrteme'mbossmgam fibrops Whlewith b paitssn vadrteddrannthe gbmpded with a
chem cal bandi.n throu h I and is to
pattern enﬁ%sésugg F%qea“ e P W% oﬁ %ﬂg oq,d re{ﬁ%ﬂg erTrF [ra%{ dlreg{'ort iﬂlénedrtgsent

i nvention. fo@&lﬁfﬁrﬁsfﬁfﬂhdi}ﬂuﬂaﬁlty&ifﬂép‘téhsmgs mraeseéoxﬂrdmaamnebherantadan&mysr cally
entangle the fi berf af ter formatll on_of &. e \/\@g b% conveﬁt%i%lp .means wel |
known in tofSYeen pyo depfsssiags ip ope.colymn, varjes figh.a distance brtvysen o-depEessionsinyg a5
descr:]rijtmed rfﬂsB%ngSOluBalangNOleaﬁ l;@&ﬁ)»\%?ord aplﬁal&?oﬁdldpﬁsﬂﬁﬁsj Meﬁrs’ﬁgﬁe@fbﬁL e(r]I red <
met hod, t i.brous e roent e suc s 15 cribed in U S
Pat. No. %egteig’@“ ‘&’é‘“’étﬁ’ H‘erPQF%‘BHOg ep g?’&éﬂf‘é?ﬁ?f‘?’ ﬁ'g“f'ﬂ’tf "dassing a
fibrous wwtktdnaawteeknb%weaassﬁnahmm&st cﬁkeerhnﬂmhemr@eﬁeﬁr(sed@cmontoo mesh
screen, Natrong)q?)(\r’re Fahri c, tar O’tér Ark. grm ned rate
(e.g., abdfdus rinterbopfing tharousveb througliout aie di§8 284%om about 3
MPa to abavﬂerelrpsxﬁd%@) mutctaehddrﬁi@lxﬁ;&@foﬂﬂarprmwtpa%ﬁ%wtsutm m&m;r hereafter.

t he hydroent angl.ed webs are dried, and, c 0 subjected to pattern

enbossi*ng EAGoRdiatrilr e exbedismens apniferly Brrrg%r@"t;é%eqr OFRE P &7 PRIEI 1 of t he
nonwoven %hﬁ%smgﬁtlﬁéﬁoi‘}ke? eﬁaﬁ&ﬁh@btnﬂatﬁeﬁx kbR s LTS PBiforhidY BAbHA B MnidérMmipat t ern
enbossed, according to procedures well known in the art, such as those
descri bed intrbending. pat . Nos. 2, 464, 301 3,507,943) and 3,737,368. In
general , the fipRirgus %@lntéb&aageéptmﬂa&bmsr@t@é fibi9hd wémathma@at terned
(e.g., engraved) vvrt raised depressed areas, and 25 a solid back-up
roll, gen ﬁldlci}em'ﬁ?r?é@"tﬂaﬂ%tt al or rubber. However, the fibrous web can

al so bg fed belwaghod WARRBE G!/ﬁﬁltHeQJrés@nt%v%Hﬂx&VdaHglsGQ{chﬁSBB"IHEtHQ or
alter nat| n engraved areas. In either case pical to supﬁly heat to

it is
one or reye Weh anfussd vgththe wﬁatbetsrrbchemtﬁabé@ wewgrné “t‘WéP‘hsé%“F‘?”)b‘d ded al ong
t he poi nt Qh@@atgagteeﬂ(;@e@ont act. In a preferred enbodi ment, the fibrous webs
according to the present invention are 30 thermally embossed with a pattern
roll and a sol D@ebatek&tbvcmchmclmrrd!ngrmﬁtb@ssmcgrdame with thepissenhint to cl osel y
control s erature
must be saﬁ\ﬁhﬁﬁgg I:'ltﬁ éu%%t% ‘é‘?é f g;cgﬁcrkgé?ﬁre %lk%l\%ﬁ)g %Ltf fl‘tb%?sotfgﬁg bi nder
f i ber s2sar embhssedrpdtieyn wem@mgamadlmsommn m386®0ﬁ¢|seﬂcmf thhe poi nts of
contact w Iy he staple
fiber s) c??’mgéeétt".‘% .!,Zﬂ ggne&r'r&retthg E:ﬁ%sg raggré%\ﬁ{e) " grqllo@vag&gt;tg%%r?%u%t rength
| evel . In Stelmtsre raélgrawd on iitte first spnfe;ke»rf the @ mbossedipatteen \Mettdoatattemtxe’v ature of the

bau I b
B30C and HatieonAORH PR Pifseca] s o£AR el e R RoohER SrBRet i aven

sheet mat ehdradf. at a pressure of from about 30 NV mm to about 120 N mm
preferabl y abo bout 70 N nmm parti cul.ar pattern engraved
on t he’enbossi &tﬁt‘?"8?1‘”WF‘F%@’B@W&“\SWH’W’I‘?@WW&@ °§§’ng'6‘?‘ €fhe resulting

nonwoven sh@aire-sansiive adrﬁma@mltlammr@mmwﬁ&kfahhoml 1ﬁt8ﬁc@d fibrhd |
recognr ze that a variety of pattern shapes will resu in a patterned area

(i.e., borftsbysmpoth @H)ca@adqnaa&eéeresmeéwﬁtmme@w%@‘gew‘ts%tt PENH | s
created in the material/tape backing after enmbossing. In accordance with
the present invention, it is preferable that the resulting enbossed pattern
in material/tape backing has a bond area up to about 28% of the total
surface area of the materialUtape backing. Mare preferably, it is desirable
to



achieve a patterned area of about 15%to about 21 % of the total surface
area of the 15 mat eri al /tape backing. Wile not wishing to be bound by any
particul ar YhWER%3 it is believed that the depressions i nPGIES®s6sSed
pattern are formed by | ocalized neltingsgthe fibrous web in the pattern of
the rai sed areas on the patterned enbossing roll. The fibrous web is not
destroyed | i The

physi cal %@#@?ﬁﬁigﬁgﬁ;m%lsmgn%@gﬁ ogglséuengls“im%ﬁsdggr %f{bttnggun%rﬁt depressed
ar ea bet wealireetinntand e peoosd divevtipal wiifornslfy énterbdnding therfbraus asb thravghostpming” ) ar e
| mport ant %Séﬂ%%%%ltb%‘hd&h% &rt]eagﬁ%ad g‘éer{?-&t'sﬁé}a ?%eetf%%us &eb%lﬂlea";fr&%‘%' ons and
the land space & epressicon  can“tor m a separ at wher ei n
a separati csnnshtwreedhmn'eb&hemn tl’mqaressms Senslye ddlmm: latlrcledmd an pvertaping eahne web
directiaqn. An baI hi et ween the eting

i nt er es?’s 2@] gt(’qotﬁlg% § gh gu Sto m%qod prt}ze\fesgi3 SS|ourcematammal '8 rr|EP)ar ation
(i.e., tears):ccmndibmnf; fnieB teetht fiese Qb wab ami doatisg 4 Bvsidhedig backdzeamsair e easy
and consi stent separatjon.along.a single separation line in both the cross
web and doviRCRRESUIECF & ‘rhfgirk? §%Ppri singly, it was found that an embossed
pattern in a rrauxemeaéxﬁﬁoamnb@akerﬂgmu@ssﬁ@ tl@éJMbus&Set%cGﬁrsbh& th@inabthgell f ace

area of the material/tape backing ac orrpl f’ s bal nge in both the
oross web dFSsEna et WA ASd LRERTEY KEsPanoie ?bbromgbp RaRMErs of the

separ at {pon eJnibB@ﬁneﬂﬁ%§§tﬁ'%Ml ¢erdBfing8e RBIOLOWERSG s R BARIEHTBBssHigeNsi ons

(e.g., length_and wi dth), |and space dinension 00/ 78883 14

PGT1 USQQllSB%ﬁbTGYW%@IdI“y’f?WéV Fréﬁe?w"eﬂth? Reropphebelgnssaethensabodiienieen t wo

consecut i VengeRkI§ $itBtsling @O Ablole weBbérsYriot tbepa%ﬂre%mm' #ll ARBSI Q&S tO

| and space dinenSion. The interdependence of these variables and the

cooper ati onal mdhfFMS fmaghineklirestion” and Wepvnebidiestione aregsed interchangsably| / t ape

backi ng re%{u E&ér tb BleddtVisdGred Héﬁbﬁﬁé ?v@o 108 EbAS Whid8mphildthSKdnhov) T he

art will readily apgrem ate tf1at each ression in the enbossed pattern

can havl a shegtmatepialsmrognednainandy osiented mé hdpm wela@yecawdofdbmqr@tom

separation sﬂl:é?%g@l ﬁ ﬂﬂe‘t&n?sa%'éf%é&ﬁaé ddnfl‘é‘ud ag@ﬁé?osts%bgfrgéﬁn%pué’éad down

web directions uc es i nc I amonds, squares, rectangle

triangl es, lmcrcmrgsablsohqmg and,ref¢rde adirestion hm}ép(reerghculaatq @Pﬁ@‘b’n S’Qb;h as "V,
X', "A", synbol such as "+", "- <", ">") and

the |ike) an%mw;ll o ﬁ&g’gw?ger? héérngao fertdls Srensil e strength of an enbossed

pattern in the Mtue&rdlv:lrdmapmbbﬁacd(mhtgnf’nndmleddmdvmbﬁdlarwd on; neasured in

coco Uanpe ekl I8 PLRY SRPly S5kod B3R GHS Pk S ARRALAHL I ALl B8 ngth o
an embossedflatwebr phn amliobs;:d pattern iiscth be disengwisbkd frgmiart’ ptrﬂivatcd”qwemh which i on,
measured | “refefsﬁagc e%gtg%gef%ggnhgur%er X p%& %th%fzéasi @&&u@h g'n%lﬁﬁ{u@’t}uklé} gses' rably

at | east abou
accor dance ofitlichwdbh &hps, esembossed/mlﬂenmn a \aeb/mpd)bmkmg ipaicordante withftler abl y

i ncludes a Iurallt I re se ted. b | and space in a
lrst i r odbrgn o s acgRaenr P EL prim s RERaPaR D ot ol s RRFREGT ( he
pl ural ity chatdiepsaeeraiiopsferablyt dnecohnmﬁms &aaom the dowomweb and the absslvesbst t wo r ows
that are alci]%ned such that colums are forned by consecutive depressions in
a second ditEE{9n. 1n one preferred configuration, a distance between two
depressions in at |east one columm varies al ong the first direction. In

anot her preferred confl_gijratl on, a distance between two depressions in one

col umn var i BRIKE BESGREP %(%:Bg W\W&S}Iepr essions in a second col um.

25 I'n anot her erfnel F'%rhtscﬂgm:«lttll?@la' ‘ﬂ%ltdng@mb@dxﬂ%httdflaﬁlb’xﬁbos@éd Heking WO Or nore
| ayers) |l am nate can be forned | am nate conprises the nonwoven sheet

of the i*%vefﬁ%tFMmqcﬁordavﬁé‘fl@rthwe@ﬁﬁémﬁﬁ‘éﬁt the | aminate consists of two
layers of OMAO ifﬁ%scﬁ@ﬁ lafd rﬁquﬂﬂgthﬁp&%ohﬁﬁenpbffﬁeHb%ssE@UzﬁckmgThe tie
| ayer may be any Substance t provi de a strong bond between the

| ayers of nnmm}mosm@mcemﬂuemmsemﬁmemm shoul d be of 30 sufficient
strength such that the | ayers of nonwoven sheet material wll not
del ami nate and cannot be separated by hand when used as a tape
construction. Suitable tie layers include, but are not limted to,

pol ypropyl ene, polyethyl ene, ethylene vinyl acetate, and bl ends WO

00/ 78883 PCT/ US99/ 13862 is thereof. A preferred tie layer is polypropyl ene
in the formof a filmsuch as, for exanple, a 0.4 mm bl own XBP-486.0 from
Consolidated Film Chippewa Falls, W and a fil mextruded from Exxon 3445
pol ypropyl ene pellets from Exxon Chem cal Co., Houston, TX. 5 Additives can
be incorporated into one or nore of the nonwoven sheet material, the

chem cal binding agent, the tie |ayer, the LAB, and the adhesive. Suitable
addltlves i ncl ude colorants (|. -, plgnents and dyes) proce55|ng alds
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WO 00/ 8883 PCT/ US99/ 13862 16 Referring to Figure 2, another enbodi nent of
an enbosseq},(p@)tntsg{sn 20 is shown. The enbossed pattern 20 includes a - .
plurality of depressions 22 and 22' that are in the. shapdJfUS§%#3862 synhol
oriented along its length alternating*roma down web direction 23 to a
cross web direction 25. Separating each depression 22 is a |and space 24 in
both a down webigdier3ds b sahemaGc dinglara of o xthenabbadiimens bf aner@iosse@rbatiangbl y, t he
arrangenerrlr;tateolf“t gecog vl avlvit eof sdrﬁﬁ)rveegs(; ons 22 in a first direction (e.qg.,
in a cros&ER BFELH Eh 5%3“ PESTRIET st two rows 27 that are aligned
such that col urigsre28s ascheinatiqdisgrioy of petneathitn enbodizpnedanendoed i n a second
direction . g., .a. down b direction 23). Preferably, each row 27 and each
col um 28%\&3’%&%‘3{& H’taicﬁc\fl}ﬁycﬁévr’tﬁgl?eRrgsegﬂéveé'ﬁg?‘her. In Figure 2, the "-" t o
synbol sof eachFideprsass sdhemaizc disgrarh o€ ardother embodimentof as ebessedbakkingest

di mension in the cross wep gliFrecti on of about 0.7l mm and a shortest

di mensi on™Malfrighia agqoglance, with the PRSI JFERHOYhout 0. 20 mm (resulting in an
orientation ofFigare 6Qf a §dhE8mERIdi B 8th QN a\EiRBLsYddBAEEn @Ak GaltiRdu seed
direction)., The "~" synmbol of each depression 22' has the follow ng

di mensi on8t discoptiptgus inegjalapg &icess Web diskstiep o thedBtettly ecti on of about 0.76 nm
and a 1 s shorgigst 74t ARt diflrih 8f SOMIbOEI VALK RE MbRRalGhcl e scfle£0 MM
(resulting in an orientation of "~" of the depression when viewed al ong the
down W8b &f iptseserting)contigpans kings alopg both e qress aveb gagd dovyevelodirecionsiof dhepr essi on
22" in thg.dawn web direction is about 0.5 nmm and about 1.07 mmfor each
depression 22. Each depression 22' and 22 are spaced a di stance about 0.18
nmin the cross web direction. Together, this enbossed 20 pattern 20
resul ts | BErAIpiH) DRSERHFIUN B EMBOMEN TS DISTHEANVEPrION ! area of the
mat eri al /tape backing. Thus, in this configuration, a distance between two
depr essi onQny e falsvari es froma di stance between two depressions in

a secqud colu rrJ i ) i f an
erbosesd pat  erly TR ekl G hEpohmotEl SBAM M SRR TRRLHE B0 1y
of depr estitbaipiBsent inaentian és mardetimaccotvapes Wit whventivad! meshoidoknov®dpaheat i ng each

Cr 0ss. web S riindwt OB AR e fmOLY, R W MR TR T T o

has t he f dir¢coriichgpedipdsefos¢antisuoua fibers.ahchsisgimboadidg mddnéltbddwinpout 0. 91 mMm

wherein e LN FE Y t-hi bout 0.20 mm
in both tﬁg;}?i@\%\%gf\?vegﬁagng c?%%rggﬁélg&gil?gé '?gthgf)g&dlgil‘??gﬁo??pgfan@he | and space
bet ween e3dSHS, 88 todascnn3,B26,3719e3,84 13andeIB2A408. t he cross web directions is

about 0.36 mMm , T her. this r O results.in a total
patterned ar eaAoS?lg%[)coeﬁ?mﬁlﬁgga &igrgp é)?’%bgg%"gq%g%&g?‘éhdg c% Sé]tl%%t erial/tape
backi ng. nonffacdfhbESEHE fibérs20d bid8AIHEBZHE uded irethe forgpatan dHitlgpufiiteowb web f ur t her

enmbodi nent_of a ossed pattern 4Q is,sho The enbossed pattern 40
o e koronfl of i SRRl ShéeEiterdls gy GRS P e PSR ARGRETR DT 1o 1 2y ol
and a "=' daytitiedlin ULS. 6t. Nbs. S[496,6001¢,4341008:rand 51679080 sif wFdedsdr atli A€ct i on. ’

Pr ef er_abl he. sane. s ol.is i gned..i n,t do b direct]on.

Sonny 41 | nited biging Anrultd B iastrble P ipele KIG: SR Mheis Tommedatat neb

dih r eCLL onsﬁ;gaeaago@mexrsﬁtgahav@d}aﬁﬁ ﬂl};ﬁﬁilg:rﬂdh_u%tuad, Sudhitl tif p@lynieheha'lin!s'r'] jsygbol ijn
the e 0SS attern as the fol.l ow | Tensi ons:. a tota EIgt an
wi dth of &@5‘6&1 Y §rienhin thgmaching digeetipn B‘f&t%‘ﬁ‘ew"sb nofithe f{bﬁb andthat 5y e g

t hi cknesswilf ncilpgadlly Bacttle Wheh SubRRicd té B oda4e br¥aRind fste TAS SontBlledi r ecti ons.
The "-" synbol, in the enbossed pattern 40 has the foll ow ng di nensions: a

| ongest t OBengAtion AEThets siplefihsisimparte high desere o1 erdsred sustalliniifss on of about
0.20 mn Lok I ; Bi: [ in the down
web directi oﬁilgﬁg@{eﬁgouéEgtg’sc%gnﬁ??%g?%ﬂiﬁgﬁﬁgﬁbn%ﬁ%gg%ﬁhmi'rosget her, this
embossed parerdlyntha tengidised nosfraqiurable steple fibers pEtha present bwemsionaplboet 16. 0 % of

t he total fod ri i G- .ring to Figure 5, yet a
further e@ﬁ?#@ﬁ?s Sgﬁegﬁ&gr?’obg%%@gq%g?%%\%&sls g%{r. 15 Thi s enbossed
pattern 50 is a simlar pattern as depicted in Figure 4, such that the
pattern is a conbination of "+" and "-" depressions 52 separated by |and
areas 54, each with the dinensions as descri bed above in connection with
Figure 4. However, the enbossed pattern 50 has been rotated at an angle 57
of about 30 fromthe cross direction 55. Al though shown as a 30 rotation,
any pattern can be rotated at any angle | ess than about 20 90 fromthe
cross web direction. In accordance wth the present invention, the fibrous
web is preferably cal endered using a snooth roll that is nipped against
anot her smooth roll. Thus, in a preferred enbodi ment, the fibrous webs
according to the present invention are thermally cal endered with a snooth
roll and a solid back-up roll (e.g., a netal, rubber, or cotton cloth

~r a2 . . o ~




also referred to herein as "resin bonding." In accordance with the present
invention, a wide variety of chem cal binding agents can be applied to the
fibrous weleo 678888t r ecogni zed processes. Nonlimting exanpdessehagdsef ul
chem cal binding agents include acrylicg, vinyl acrylics, acetate/ethylene)
pol yvi nyl acetate, polyurethane, and the Iike. 15 Watever chem cal binder
is enployed, it should have an affi for d readi | nd wwth, the
tensilized nonf NGRYMHREFamples Of Quifabys 'gs']é?ﬁglf‘%'ﬁnaﬁfuﬁ‘g’zersqﬁ{%gt’? aS5MdEsi ng t he
fibrous wekn the present pfveﬁt&fnahﬁlﬁdetﬂw;tesﬁehaamhﬁmrgq;blybleﬁdlsmgleanﬁm pdlpdifite se a
wat er - based ch cal .bin udi n t at es

i ncor por at Ftﬁblegl?f’% Robyacry, g”t‘?/?t@ﬂ%? bffts d’c?ﬂ’éﬁr O%e ?‘ﬁﬂi‘f)bp ,Yﬁkr;'ﬁ’"‘-‘ Stapfé

alcet ﬁt Ie/ et fiyers) rwseoxﬁuinatydns &i{é&toﬁl t BY Aeordhrive &th t@él);bryséhﬂi)‘lberﬁlbh(ﬂmﬁﬂr arf@lny vi nyl

al cohol s, ur et .hanes,_ vi ny t at es c/vin acetate

styrenefac Pa rpcturablg sieplg ﬁIbFlﬁepref?WgS’e]e%é}P%S%%ééﬁelgﬁe?ﬁ/b&F T3y PR, ap! % are
typically #pgkiRelik @tabiaeﬁbf:ﬂsbéegmsmbplaﬁb@bQu&oxm%lé ﬁb@@qua ﬂé@ﬁ(e sol i ds,

usi ng any suitabl'e coating method, includ |nq Wi r e-wound reverse roll,
air knife, direPRrefesahly,sheriensilizgd aonfrastorablestanlé fbess @fa@nsspn?ﬂtedam\xpefrbam and
spray 25 coabie@edBP s orienied pbly 'eﬁyfcﬁ@'mlyﬁﬁ)pwen@ %ﬁﬁ&gahyl@ﬁer@awaﬁ@a@nt s

according to the present | nventl on. 1T mtation, those

avai | abl e ariented paixester staple fbesh.gheh #S(mblcmyl@ti E’,?FPEﬂI?«@\%(P&Fm oFc@Bbipatioasch an

appr oxi,gat [ 559 (an
Cobr o I B 0o Sl RSB e Y BT e SO B, B
Co., Phil a@@lfcpkhla 2 qapyo, 5 ¢y pelergtl.and desplap prfoxiasnefcrgm 894 84| degisr to about

and Nati ondl Hegid mpen i B M08 3B R KT AHRE Bpa SRS Y © -
appr oxi mat diom abb%%bﬂémimtamudmitmw acetate copol ymer |atex; National
Starch Corp. a%%‘ﬁ?ﬁﬁl'é/ pré}‘lel?l lygd mcn[t\l% 2R3 z,re@\gﬁt?ﬂ ur e sthqe %83 The

cheni cal bi ndi ng q1n am)un S sutfici en pr ovide t he
desirabbke pomprsetoriested pmlgésteastaplerfﬁ»cﬂsesush aehgfi denien golyesder (BETBpm}ﬂe ﬁabze,rs

denonstrat ed t he .nonwoven rials nd L gpes f.th sent
i nventi on. °f—|5P ﬁl/ dp‘ﬂ?' ﬁsmétael rﬁ’ eggf)Eﬂ}aa‘?cdaeP'e‘n?onycfs tﬁ g%ﬁ? er&r%‘%%@ can be
vari ed depdaderrs@ndq&dmolyhﬂerlsmpmm (BEF). For exarrpl e, nmore chem cal binding

agent may be applied to, increase Lhe strengt t ven t
materials, whil 8“?'8?5 OB RS r{-ﬂ]%crﬁ%a&?ee po@f P ?m&ﬁm"“&we@’?gﬂem ove
conf onnmabi Iptesanx 1rﬁ/f.enﬁdiueasf’ﬂaﬁgiisltﬁé38are bapaglermemlt-bor«di@gnottheteﬁslbzedus web is
saturated wt agent, to formthe no ven s heet

vator e ARtachs g1e oo Hbe A RRyen priun FoH R PR TSR AR cheni cal

bi ndi ng ag%hkdnmgtthhi‘teﬁslﬁu’emzwn%hnalﬂé iteple BB&rﬁ]Qn this xeghrdns;sfpfefmﬁlbﬂutthao g/ mZ

to about 50, g/ e from about 1 0..ab ut 40 In this
regard, i t?’i@egﬁ‘?@f%ﬂj@ egfﬁfﬁ‘(“ ??Feor\ﬁié‘?rﬁﬁ?nl’%ﬁf g‘eﬁ?" “h°’8°f’??5’é‘F’§ ﬂ??gﬁ‘iﬁ'rl sing the
f.i brous wekagaBletdfehettRAliG@WiIth Thedbmilize@ nagRdlurdbiestiphofittrLgbed th thbie fi brous

web be from about 5:1 to about 1:5, nore preferably fromabout 3:1 to about
1:3, and noSPWoNeashgebmptsrials and taprs pf the.preseny inventionaEurtherpmors ibg binderve . a

net hod skor fiBERAAEEIADriRe m&waah/ytoaeﬁ.dmf Mﬁgmaﬁ&ﬁ%d&rémlmmnwe present
invention includes the followi ng steps: resin bonding fi brous web,

pattern enbissast ﬁgudwﬁdwshﬁ%bmltatm, t%ﬁhymﬂ\é\alp higden frbetﬁnﬁd%hwép hsder, a 20
preferred Mrblmmgon@rﬁ%lﬁk%rg emba&qféore.eﬁéath%me?ﬂp% ToR@nirRERRL N 1ol |

cal enderi ng, resin bondi ng. yet anot her enbodi ment of the present

i nventi on, Shﬁﬁl@ﬁ%@fhﬂﬁdvPmnhhﬁﬁméﬂWﬁgfstep is perforned first. Then,
either pattern QQ@; oth r ol
cal enderi ng steg u%%??g?%ﬁﬂngﬁﬂpgﬁgé hgﬂﬂﬁhgﬁp ese m%%??é sequence
of stepd r dberstpolyotefimetimier fibers, apch &sah;dxmngasmhaolycﬂrplpm/eslypmp}slpheeam rength 25
and overtapi cr|f|C|n tralight cr b tear.
For exanpl émgg't‘t\%vﬁ%gl %1?3'?’“31 pog’fam‘€o%ﬁ§ ‘tﬁﬁ%{?’ % &8 %‘%"\OA%Q‘FFE Ogsﬁ1 \%ewﬁm\{ge

i nproved udgibeg afeieefefablylfnbitovel snqe ebvne2dém,3iice prefsably 2ot d Otcn ia et hod
i ncluding the foll owi ng sequence. pattern enbossing, resin bonding, and
snooth roll cal endering, or as conpared to a nethod that includes pattern
enbossing and resin bonding alone. 30 The fibrous web according to the
present invention can also optionally incorporate a water-based rel ease
coating, such as a | ow adhesi on backsize (LAB), at essentially the sane
time as, or after incorporation of, the chem cal binding agent into the
web. Preferred WO 00/ 78883 20 PCT/ US99/ 13862 useabl e LABS conpri se those
listed in, and applied by the nethods described in, US. Pat. No.
4,973,513. After the chem cal binding agent, and optional LAB, is applied,
the fibrous web is dried using any appropriate drying neans, such as

cont act drylng, C|rculat|ng alr ~ovens, inpingenent ovens, through-air
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enbossed to formthe nonwoven sheet materials of the present invention, the
sheet mater‘,Y Jg?y be wound in a roll for transportation, or nade into

mul tilayer lTamnates for o |later application of an adhesiRFIUSSY138e2her
appropriate coatings used to formtapep, such as standard nedi cal tapes,
maski ng tapes, and the like. Alternatively, the nonwoven sheet material may

bedcon\éeyleléngdm aB€ Hisylay @ fi faéhea@che&il 'nvaaoﬁoau @énierftolabewed daMeﬁhbfet;irﬁ&abl@t 0 |
i ndi vi dual _tape Preferably, the nonwoven sheet materials are coate
with a Iayfé‘?m6‘?0%88§§E1‘F’et°f‘g°‘§éﬁgt‘:‘!’? @“ddaﬁﬁgf%n?lﬁ%ﬂ‘raml“tpeg feREL accor di ng
to the pre&eﬁmdeméentl on. In this regard, the pressure-sensitive adhesive

that is applied to the nonwven sheet materjals_may be sol vent-based,
wat er - based, o aPFHEulARY prefegrd spbedimegy; @amnéeraf&f?es‘iwyse carersHeR® r et hods

of appl§ cagih@P fib&s gmﬁiﬁﬁl(ﬁé | 18E&kambR! a@&?éﬁ@d%o]g‘eﬂe%r%olf Betffin fi¥er code 708, 192

(phenolic cured rubber based adhesives Re. 24,906

(wat er - baseErogdgd by py evfer sheath gf mela%hlreeq Y81y or polyplefingesipipecifp. 4, 833, 179
(hot - el t &%Eﬁk Yftiltablé BorBlfrea %@9&& [ fortda@mrm@m@aée@w%a%ﬁherﬁésaw al s of
the present vention are coat ? -solids |atex

pressur e- siayestion vleluéclhésiemr»ﬁﬁatrn,l%’stﬁﬂi@m yerapyleaeedre prdemelgblel e al so

di spl ayin bed f d@ﬁé h i gh

conpl i anc OMt }Le%ﬁhear Mvm?e?h%utﬁ tef owgw ﬁftré@méﬁsl pg@f#éé. Pat ent
Nos. 51621sh222® 25 and 5, 624 973 both to Lu et al., and EP Pat No. 554 832
B to Crandall, ly s of
adhesi ves. The c% Iea?‘f’é‘ {%ggﬁ%n(?gg% é‘ggeté‘gg?g?'ﬁ"m“é grﬁgedmytﬂg

pressur e- sﬁinsustwabemﬂaﬂlapmdmom&c iapmicatéin tb evdosth thewngrewoven sheerrmdtdrelsmresence of
a pol yrrerl zabl surfa and [ h obi ¢ pol yner
in the | at ?(esfo?t i A cl)rhveB g)bﬁr e% gﬁrjrggf cf"af;epvl\@dergegénsure sgﬁm tive

adhesi ves tendiletgi mdcitltaermnmmfslmmm“mereshealmmﬁlsdmd tameesfehe i nvent| on

are produced Si xture. of vvate te

mononels. PosTtnERes tinbe el v bk nd Sblie: ARt el Frtid o agent
WO 00l 788&3mﬂact|B€BIé htSﬁE/ﬁbBﬁ@gmﬁmthemnadmﬁbmmdplaeﬁq biaded fibgrd hegdbdii C

pol ymer. The enul sion i.s he W t itation under, nitrogen atnosphere,
then treat 84 ﬂ“ﬁ%&f’?‘&gtﬂn Bﬁbf h]b%sgmft('frahﬁ\ter?f'&f ?f*eeﬁgg?%?'{i’r e control .
The reaction mGeheraH:y |fﬁ)nhﬂﬁhe%°/amohbaglﬂow,@fkfdmﬂy fromeab6iiti 9086 to abannpl ete. The
resultingbgig/%‘E anth gz) coatedacordlogtoavrle

conventi on ‘f"ﬂg owe[ h"8 © SUPPTEE OF PG R &g Yarieqes ol st

MoNomepo cqrm&mmcblefsta?lﬁe‘lbbm whileff@s sbuuesw’,e maﬁmuﬁ%mébﬁab)gle&qm sleb‘oellf abI y

conpri ses to . Cl .ester r 0 ui t abl e. al kyl ester
acryl ate n@r{%?ﬁ’e’lbgm%rq@ ?}y‘@slg%fﬂﬁafb '%/‘ﬁs ga‘(‘f’nﬁghg%ﬂ“ﬁ-{k’wl "é’d’FVF'a?J( any!
acryl ate, &pgecy Ithea»oagﬂtaatm oﬂtaﬁnﬁéd/ﬁona@étwaak StapR-flehi)th bmwlﬁba@wll ate,

i sononyl acryl ate, decyl acr%l ate, odec acrylate, ~o_and m xtures

t her eof . PR h'a%%to ghout i ﬂorﬁaﬁfwé’}v eBABT A QAR { He2d WSl at e

NDNONEr S Wr@f@@g@moynmmpns@gooati]w nyI esters including but not limted to-
vinyl acetate, vinyl propionate, vinyl butyrate, and the like, 2) C to Ca

al kyl 25ters offheHugkarssaf fhenonweyey Sb?ehaatfaﬁlﬁ@coemm&fetthq RrERERigRVentionret hy |

net hacryl g ea:geweaéisyrhdeapﬁabhateedes@dhxé Iagéde}a@taqm%t?aﬁl sheet Sarl B HFURE EBOLAL €,

i sobutyl nethacrylate, and the lik L)h rene, and m xtures thereof.

Usef ul ~ copb%4maytp abent Hyﬁdmpmhlqkaesac 25 ﬁé%ﬁ%?@ qsaef thejponwnyen gheet not

i ted 1t Gno kR8s 38haghorly hieatheiiyd @gre Wbes 3y | c act ds,
et hyl eni eal 'y unsaturated su on| enl cally unsaturated
phosphor i cabaui (smma rdadditiony the weighteofalsf nonmzmpﬂhe@ carf besfnarh abaytpdgimdso i ncl ude,
but ar | inhtec to r i L c220 acid, itaconic acid,
fumari go ac%ba‘“ 1'6b hPrefer%q}aﬁgﬁl%{’@%egﬁ{@égﬁ’g‘? 3/(1) efic acid, ~i carboxyethyl
acryl ate, 2- sulltﬁ ommytﬂenecetxhbnduryém,taeﬁbratswebrim:lmeh gt 60% by eheight of

2-acry|ani ropan Ifon hosphaor i. Ci and the
like. Vari? r@%ﬁyﬁgﬂl o FCBFHIW% P?P@f‘r‘?e‘g%’“ls?@&g vm?x ag%‘glc‘ipoé'd Due to
their availablllty and effectiveness |n reinforcing (neth)acryl ate pressure
sensitive adhesives, preferred hydrophilic acidic 25 nononers are the
ethylenically unsaturated carboxylic acids, nost preferably, acrylic acid.
Exanpl es of useful copolynerizable ionic surfactants in the preferred | atex
pressure-sensitive adhesive include, but are not |limted to, those
described in WD 891 12618. The surfactants descri bed therein have a

hydr ophobi ¢ portion containing al pha beta ethylenic unsaturation, a
hydrophilic portion containing a poly(alkyl eneoxy)segnent, 30 and an ionic
segnent. The preferred copolynerizable surfactant is MAZON SAM 211
surfactant (PPG Industries, Inc.; described as an ethyl ene pol yal koxy
amoni um sul fate, MD 00I78883 PCT/U899/13862 22 mhereln the nunber of
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exanpl e havi ng about 15 to about 20 ethoxy groups). The | atex

pressure-sgp éo&ﬁ X5 adhesive may optionally further conprise a crosslinking
agent, inclu Wi thout limtation, multifunctional acryfEV8¥1382h as
diacrylates, triacrylates, and tet raacrlyl ates, such as

1, 6- hexanedioldiacrylate pol yet hyl ene glycol)diacrylatcs

pol y( but adib) ethh@6f dbodt £3 dend@| ¥ &th BdnBaH) Bollésa bitldes fser, Al dbdut h 1Byl Ol propane
triacrylate; 4-acryl oxybenzophenane; di vi nyl benzene; and m xtures thereof.

Al so, opti 3tFig tefrﬁataﬁ‘“t s of alous L8 eaier, éﬁ@hlela&;h hayingoAn averaeaiot fibere,

mer eapt ans, c@éh@%mma%)ﬂpm xtures thereof may be included. 1 o As noted
above, the preferred |atex pressure-sensitive adhesive includes a |aw

nol ecul ar wei ghifhasedenrshinrelsrred prabadiment, arfironseyveh compaisesAsesBliilyIbe same | as
used hersel iRl & e 1t AmbHiRent! K18 Ghitior Bl kBRI Tbeb ithides BBy 5105 9?

pol yners have an average nol ecul ar wei ght rangi ng from about 400 to about
50, 000, pr efeightbl ypdypyopyl@@dibenofaboutt2. 2deniac comirpethdreing paYeyagstietat 600 to
about 10,0 ful | ow nol ecul ar 15 wei ght noncopol yneri zabl e
hydr ophobi g%poFé%g%Z ?or‘llgp e, but are not limted to, those selected from
t he group consi htacngrdm‘icepﬂthythtt mmmeydshmexmhvaﬁoﬂltmm'ﬁv@ 1#-\75 D125,

and D 150 quall ablS oM LeLedl s, a3 pRRLy( R DehIRt haghy 2] &)
(PMVR) resin; polybuta i ERe! polry a p et t} yrene mﬁlﬂu eﬁe tyrene
bl ock cmpolpgumn smbésset mwldlt}embmwsveaubéct msteFiéRAEthB@aml m]v@ﬁ;onaval | able from

Her cul es, and tur ef era t.he. esi t ed tapes of
the present i n\r:]gﬁffnc? og 0 gg’teﬁg‘?qd?rfgh iRrgys %pl}ys’ﬁglfy ?‘?fé‘gﬁé&/&é’ t he
adhesi ve | aperfornmtioa of&xle@&fbe)ye:omtehﬁ@tal Btﬂﬂh v&ﬂ;l koo v thai s Forexhmplesihz e
(LAB), coat don he nonadhes de of . t facilitate the

wi ndi ng of SEp&a l?ﬁ’t?eglﬁéV ok crl'b811 P%GPSPF%DQ? asto% 33;4 D@AB coating is
appl i ed t o alth@atneNadestvel Heted, e fitisustvabeanl b BEiréeitnglet i suttpas coat i ng

met hods in the textile |ndustré?o 51t is S‘L‘b‘r d that the LAB conprise a

wat er - bids edetHRFHE Y-S it Mhvdd éitﬂ%sg?ttm rogptangliog dnyolyes s

pol yvi nyl ¢ 3h@aiyat foréllstved! l§féréd9&f\#’éen sﬁuﬂetsattka nce@ﬁrma«agltes%fifootntt@h vat&y - based
LAB include, without |imtation, t hyl enes, fl uor em cal s. acryl ates,

sil i cones, NFF‘HW Wigbyifetta, Cl%(}ﬂ&b‘ﬁ@m‘i fegRegFatq (l‘?fgséb%lz§ﬁié¥‘é“)vm th other

pol ymers. gmgﬂ)b@ssumatjab e? LeARS abbu B tiPa (B abdif 10 MRS ek uﬁ;hﬁgepr esent
invention are described in U No. 4,728,571 and in U'S Pat No.

Pat .
4,973, 513, URofpath pidespfdbe wetp Thetgaier. d%t)gdrmtﬁég@wsl@s ¢ drgdy andcaa he

nonwovesy shgRLcdBh Phitéth Emb&Rihg AP BRderlsRRFRbA, A de LAY Herdsl of
essentially nonfracturable fi gers that can be nade readily tearable WD

001 78883 23 PCTRYgdhegmepoyqn sheet nfatesials apeoriing to the pregent inyeiioners RafeBct i on of
the sheet Qubb@RE ac@Pdlny ff‘ot r@ée@m‘é?%ﬂkm 2 thdlark! §1§‘ch as thoRdlglstiRa in DRSS

materi als and tapes can al so exhi bit umber of ot her advant ageous

properti es HahdNosdh, 46@,3%{&1%@7@%@ ft"én"‘sﬁﬁé‘f’& tin gergrdl, the Ghmonpivel ispassehhanced
overtapi ng, Weh disrggti on and
cross web &m%{?%![z}a,g r%)_ﬁlil ca aﬁ%m%%) ' 've%ag{%g’?kﬁg%égﬁlg%ﬂ%sr tagiésa%gust

sacri fi%e @@phtabatkplmplérgbn@dl}t fnm‘m:knfrmml optubbersHowener, dheafipyows, Wetbo:ambt ain a

t ape that tape)
overal | taﬁfasotsb? ?%dﬁbgk‘ﬁfeh <E;1brvl(§dB ﬁteg{eﬁ SVM:? lag'tng%ﬁ S?)gn& &'aﬂtg]?lhatg%tofz%g%%ew se,
obtain a tamsﬂnbllthegoasd 1trsmm1¢adatosstup]ﬂmgbm tq enegnr moge ctahegndisyothht thape) ,

tearabilit and are Thu category | and 11
apes are. SEEER P i Eluath PO THER Alobk Epgiso 2BRh oW er aely.  he nonoven
sheet materi al slramﬂefeﬁﬁ@SmBédlmb:& the 600t wethvuetdrdiag tethe present Inventivnde: use

t hroughout the heal t h- car ield nd., an ere el where a . strong,

conf or ni¥bl dhermally srabagsadywvi a&ﬁ‘l“éoﬁ&?fea '?01‘%@%‘1‘9‘8@ %06%‘?3 V‘S t he

nonwoven stiﬁg&nﬁatoealdsaly%oam theABfer@relof thelPafR&R RO1L. IR YRkal, A €@pdthiaR t he
down web and cross web direction tensile strength advantages o ty i cal

cat egory | Imyshbesuchthat the temsifiped nogfractyrpble staple ﬁQerééli‘ﬁ Yadradibets expytheamalyown and
cross web direction tear advantages of typical category | naterials to
provide materials with wide applicability in the health-care field,
athletics, and other areas. The particular tear characteristics of a
nonwoven sheet nmaterial or tape of the present invention is eval uated
according to the test procedures detailed belowin the 20 Exanpl es section.
EXAMPLES This invention is further illustrated by the follow ng exanples
that are not intended to limt the scope of the invention. In the exanples,
all parts, ratios and percentages are by 25 wei ght unless otherw se

i ndi cated. TEST PROTOCOLS Tensile Strength ASTM Test Met hod No. D3759-83
was performed using a neter commercially 30 avail abl e under the trade

desi gnatl on. TH\N NG ALBERT TESTER Nbdel EJA/ 2000 from Thw ng- Al bert

~ o = Y o o o T I Y



The total Hand neasurenent in grans of a nonwoven sheet material sanple
provi des a absure of the drape/conformability of the sanple. Those
materials WO A% ati vel y high Hand val ue are stiff andPedRSWIBeR2NAabI e.
Conversely, relatively | ow Hand val ues mneflect soft, conformable materials.
The Hand val ues reported for the sanples of this i nvention were obtai ned on
a THW NG Al'fﬁs%ggt Mﬁ‘PPhg o@éé\qt:a-EE@ltW@aCMng e s gyﬂe 0 ({ el /patBLiAYL AR 'staple

| nst runment hia, PA), according to the procedures outlined in
t he inst rucﬁhetsh Ofveaigusly queamahw\ﬁhrhum%belwoa ugeable smgthAPYel dnthihe Hand
measur enen I

Orer t api ng "iear 1l Bl B ARE gk L EAL B PR REEBh BbUPYIC.
was adher edind 026 €] mém pRifexbly basvelioabonoiodl anpllaocfcorlmdﬂy‘uomtﬁelpmgem kel strips,

adheswe Si own, back and forth once with a series

o 5. bae mehd SBet PpaHBED sere %@ngwﬁagﬂi“fea?%efw“? st R BBt o

sanpl s as 1RD&/mRYbledblSAoLER) NIWGE tOARGETD NAsines] ve side down, on top of

the "bottont series qf tape strips., The top strlP \g/\ewﬁentethed side-to 20
il ge

side across t he TBePIHsHIAPAIeR cgrayed o te eakostipgry YEYLYE t he bottom
strips. A Qn@ﬁ&muwogme ré¥@Ring h&m&kh@@aeﬂa&ﬁaleama%r.@ﬁtewmxmmdﬁﬁe@@ds of

the top stri and the strips were rolled once back and forth with the

rol l er. Thev C@E‘i‘éﬁ)‘h@ﬁd@“@v’ of s ghepesapll respltipa patemsdpreadi-cadRRd unt i |t he
lines ofy Pegls £Jneg% e R%Ht‘ﬁﬁn'o%énﬁﬁsséd*]ﬁtt&ﬁtnst &éatédan%e%atemurpe%m& a zero

mar k onthePeX| latform The platform was then noved to a room 25
havi ng a c@ﬁsn@mOS?lerﬂelaeﬂO(dﬂeC%Wt!h ﬂlﬂ@i@?ﬁtyn\@ﬂtl%@%@@ﬁé]eébﬁt\?@ humi di ty,

respect | el AR BOSES bR AL D el FEAER I ARBS hiR PR oE AL LN

wei ght s hung er one our stance that "a "top"” tape strip
peel ed fr orthetatahsucfaoy areh dfshe mmalftenséoaskmg pMergpreferably cit t$ Chsratbh?eo

Goss b roartiok ARk Pl AT 6 AR 2ATR Sou b A BRE, 07 Thy

10. 2- em5( nmﬂl\frmb‘tadtb@kmgon) sanpl e of backing or tape was held at the

center of the 1Qa S L8R b Wddind BPal ERAP bR d0R8ehecach hand

spaced no nore t apart hen torn by noving one's
hands in o;dpmssstcmsmthecmbq;mi pfattcmnam@namﬁyhewhacrddnﬂeng)@n@bmb @eb inghe he

Cr 0SS i CGhRI oPhNT:c RIS, SRS WosdiliSoh oe R ALARERA! o ¢ ough

the end of e sanp nwasb i eved to be
about 7.6 destpged Qethepﬂb:esAbutetnstead nnnllremnMnugmﬁ fToe plyasal dménsions of

mlli er t imum di stance at_t ed from.a. straight
e, T s AT P forl Pt dard R BRI BTN 5y 3075 o
(machi ne diresfemdtorh):remﬁlaﬁdsﬁaeﬁt)aiemmomma@pas uﬁhe pebenit miveritioe. cent er of the

7.6-cmlength with the t d dex ch han aced no nore
(honT 5o efoRtite e i d Mictah ke tebPRSlea debEo b AR YR 10 [
opposi t e disepaedtion nﬁe,fwmmmpaaﬁdﬂﬂefe camble mahqmnsilvmblcmmttom ahthn thaddwime

di rection pI ne of the t rQ ated through the end-
o e on el deqtion; A5 22GPRLE palhiemiol e pved Bty B Rt fng el 0% 500,
per secwnd ofé\ieﬂﬁﬁté 1eﬁ51relshafgtw\fb%)réi&ﬁﬁbrhﬁatﬂiéaspﬁﬁoﬁ (ire.,éar) dnldEtxﬁﬁl’c&)lt t he maxi mum
di st ance th%tﬂcthe t ear devi @t ed froma §tra| ht |ine. ded Nonwaven

Veb (Vieb AfSOHCRORIRLBSHGIRRRIRIP TRSHC GBI 3G EepsiEntsenty fiqny gr"f‘eﬂ Sal in the

fol | owi ng exArbE Snd\RDolAAECBEs WebHha bW web Bi@tichsa | Surprdily, AN fohagler t he
trade deS| nati on of HERGETH RANDOW CARD, from Hergeth-Hollingsworth, GVBH,

Dul mn, Ayemipssedi pAfteTy bn Mol tarsacking o ehoweh % of thatorah PPffaé‘?:hnl ques.
“fhe fi ber al%%ﬁﬁke&r&@énuﬁﬁﬁk ba%ﬁmggc/@oa@bm& i Rcd ﬁrb%ﬁhhbé’xjoé’siﬁeb(aﬁgr) stapl e

fiber (0.95 denier x 3. echst Cel anese Corp., Spartanburg,
SO, 2@%ré9m“§bdp¢c@ow ber (1.5 denl er x 4.0 cm Merge 8649, Lenzi ng,

Charlotte, NC) 0.0 Qﬂgm r (2.0 denier x
3.8 cm T-254, ec st {’3 aﬁglgg}%g%a}a%%gﬁsggﬁg é{(e:ypeeThe resul ting
car ded nonwevemanesrddepressién disrensionsi(s.gwengthtandwiddl)), gndspasgdimensionef erred to
as "Web A" in the follow ng exanpl es.




WO 00/ 78883 26 Carded Nonwoven Web (Web Bl PCT/ US99/ 13862 Anot her carded
nonwoven web utilized as a starting material in the follow ng exanpl es was
made on a PYEE3 Random Card nmachi ne (Her get h- Hol | i ngswor@iss@Bk: Dol nan,
Germany) utilizing conventional nonwoven pgeb formation techni ques. The
fiber blend consisted of: 60% pol yet hyl ene terephthal ate (PET) staple fiber

boi yor opyl endSEE B8 engh 6° s R BRens R RARBRGC A coneB AV RRIghAons s 207
W | mi ngt on, the rDE) of thedkpRBSieh diowngionetntlardEpade Wimensionb biredintegdepéensignce(df. 0

denier x 3.8 - 204 . . Cleg.The

resul ting cthgggdv%gﬁl\?\%%néj n'?ﬂ%c%i%rg@gf‘ﬁm ?‘E‘gerr gﬁggﬁc}s‘ th\%@?gﬁ?%{%&%ﬂ% %Tqéheand i's
referred to amtetidiétapdBacking rdpmirésthhtabeynty @rsidpbewgetis. Cuedath skidhnwohesart \Web
(Wb C) Anoth carded nonwoven b utilized as a starting, . materi.al i.n the
fol | ow ng® exAMbIaL @bt each Segrsurinm it BPosre Rlemraf PaVR L oAb ¢ ho
E(r) iade deéie gna}tdpeg‘azxﬂfstilﬂ_EﬂﬁE_ Tbhs?éﬁllxébﬂsﬁ_%m?iramﬂ dﬂﬁfg@&’uﬂ;ﬁ)&#ﬂphﬂaﬂ@_ﬁwmh, GVBH,

man, rmany, 20 utili zi conventi.onal , nonwoven ormation

Cochni ques. | BHHE TS et WsP SR OPHE N ER L0, S0P REPR PEhes, CLriepis Hse ( PET)
stapl e fiber rdctanBlesl @idrles XirdleS ovals, alchbrabier bRGE 5d., LdekadradfasCorpsx” “A»,
Spartanburg, SC), .and 22% bi conponent PET ther”rrg>l” bondi ng fibher (2.0 denier

P 66 I &l

x 5.1 cm K- 824 thrhkepavell 2ogsyphol sucl @ i ng- car ded > A¥HREVER LB had a fi ber
basi s weight .ghbirsticd/thddeqgnd IS referred to as "Web C' in the foll ow ng
exanpl es. Conparative Exanple A (Process Sequence PR, Engraved Pattern A)
Conpar ati ve ExanpFenside gteength ofas emgpessed ragemyin the mpgerial{tapp ackénedn thedopdd 30

Veb A that vWashaRENBY SHeadlre@insRESHaRE WAL prétcd B fﬂhﬁ'hér@inaistd\égfaﬁf}l & heated
cal ender station (manufactured by Energy Solutions Inc., St. Paul,” MN) and

pattern enbodgeabopditemsvidihepreferably ajdeasipbontel OgV/omawdthcbengile stepmgthiofgr ed i n

Table 1. The t:aty : : 27 set-up

win a 25 4 coobERmeR i MBupe HhA i B lecid tncatfiBtir | S0

posi ti on landaecori@ne-with & aratace} sex o5t hgreimisdedizably atd¢ast ablopt 4WNfom widthengr aved
attern (Pat i ition. The engraved Pattern A attern

P ( ’E_fe"fé?aB@ %t')l&ﬁg %)%u{'%)ﬂ%ﬁ'% g (p

60 shown in Figure an 1 0 o'_nd area and consisted of 0.914-mm
(cross-direction BSccordineg O/dh i fresgutinyestidn, ae embossedpitternepre faraglyl iagluddsaped

depr essi ons [ h - di §:-0n,: .. 067 mMm
apart in thegéguzﬂ?ﬁgg%%eg%%s%gtq%ﬁ% aﬁé’f? ? {é¥ %!a%ﬁg%sesgldg @g Al\i\&gg&g%gsaequent |y
resi n bonded s¢cPnddiestorst BrpferabR) theiarrangen¥t rbhspluatity cddeyrkssmony imthe fimt et at e
copol yrer, | at.ex ..(Praduct . 78-6283 ti,onal .. Starch, Brid ter, NJ; 45%
ol b arP ut SEP it aE e in 9 e R R0 il B RS, ant 11 oam
B Silicone Enwissiuting ddpoevsiComninngecokt diractidn. kM Jnelpyefirasisionfjgiration,igdisangr avur e

coating statign at, a eed of. out 12. 1 mm.n and i ppressure of about
0 a1 e iRedo #BeSorbin AT artolp R 0% P B sRERE Tranghed "y
wi de t hr eadegrefanebeonfigukdtion)n distence ppeveep & depressiamsdn aneéblinig varits omtaer X

61-cmwi de, 16 lineslemtrihelical. pattern steel roll (Northern Engraving,
G een Bay, \/\%)S‘ai“‘f‘F SRECN SR FCRITEIORT v Se99p8 "PIS“

B% esul ti ng nonwoven sheet
mat eri al 29@s dri ehh daythpessbodindnh 6Ot hventibBBa fubiser @k., aves@anste dyespout 12. 3

m mn and co&gﬁcted na 7.62-cmcardboard core. Co rative Exanple B
(Process Seqti@HEye gRe fEH&lda& bg mﬁé‘ﬂ‘l‘ee?‘ﬁnpﬁ&sfsfﬁ n%m(gg eief, av rTE""ilnwas
pattern enmbogppderrd@mbBinent) HRISHInAE cORHE dfpR6l 1a96ks bNndawied sebMBattiaanpl € A
using the pattern enbossing conditions listed in Table 1. The

bonded together by a tie layer. The tie layer may be any substance that wiil provide a

strong bond between the layers of nonwoven sheet material. The bond should be of

30 sufficient strength such that the layers of nonwoven sheet material will not delaminate and
cannot be separated by hand when used as a tape construction. Suitable tie layers include,

but are not limited to, polypropylene, polyethylene, ethylene vinyl acetate, and blends



dri ed nonwoven sheet material was then snmooth-roll cal endered (Process Step
- S) using %e @rocess conditions listed in Table 1. The snooth:roll .
cal enderi ng pr(g A step was acconplished simlarly to th&®Cpasew3ss2
enbossing step described in Conparativeifxanpl e A except that the cal ender
station was set-up wth a snooth steel roll having a is cotton cloth

coveri ng 1 Nyl S Blord A v AN Bl bRk Iehin PHRRER ROSIchiad Tor Ffipfeesul ti ng

nonwoven sheet nmaterial was co 2-cm car dboar’'d core. Exanpl es

1 and 2 (Pr @@éstsnquméﬁﬁ%4&@9&omr@mwl@dtep£umﬂhlmywar halsnWhwed/efilar ded Web
A was patte ' | I ing the
process con%u?%%fg&ﬁ &ﬁ@%wggﬁ)gglfhp%éﬁg suggggyuogré\%?@éﬁn@gt’ E{oﬁ‘gpﬁ?
cal ender ed &X. descri bed i n Conparat i ve Exanpl e B using the process

condi ti ops 11 St el Tall & theork1Geh GREbId O HOBRY S ANERLn IBESLR!  vas

then resin bond in an oven an cm car’dboar d
core as desthe clpadcal bxn@mgp@enaluhvee Exermhbé.AB and I©a0liksiv888HtaPIERUUIE9&Y 13862 28

Anot her non materi a ared in, the SaRE mann and

oot gnat od EolpTaosts E it SRR RS e i B A PRRR I0E Bl o
The nonwovesgeata), d@ﬂﬂe\febmg\agaﬁs @nEqdillersraad glosahﬁjadmgegerm) tdamealﬁmi in
Conparati ve Exanple B u he pr ss conditions,liste Table 1, and
subsequent | y pa é?ﬁ“%@d%‘géé a@g@m%‘e "%B?fﬁ‘é?%fr\/ﬂ ® 4 using
the progessmeefislitige®askihg §0.€Thel ethbbatd Battern irhfhclil&é‘slﬂ pliraity BOdspRdssions ipe et
material was then resin bonded, dried in an qven and coll?cted on a 7.62-cm

cardboar d cOPeres thethaps efad  $yeBel, SFpaatipg cachslepsession 2 ina land spase 44 in

(Process Segbien@®wmWeb diFEbAY ehdadrbBebAllredibh 130 YRRy GRS ARMoMeE A Was
smoot h-rol |l cal endered as described_ in Conparative Exanple B using the

process con®fiths RJpliyyof depressipnyap jnea first dawa“%sge HURFFOSW °P51"F%%q“|}| i$BAded and

dried in anegygi ﬁ%sd?%{%ﬁ hieedl c@sﬁ‘&ﬁﬁﬁ%@ﬁﬁrﬁﬁl%f}'&h&d"ﬁy ca':kh@cﬁtﬁﬁm ting
nonwoven sheet naterial was tﬁen pattern enbgossed_ as descri bed

Conpar atif vedapressipnsd 24n as¢q9gd fisestipn %@%whqlﬁﬁ%on i3t %raferablrramhéow and

col I'ected ofy fdtalfcoRiht B A0 SsEhnG Ty Shormal t@@x%ﬁﬁafe} V@onﬁe&ﬁfm' RpfesdibtisOCess
Sequence PR _Engraved Pattern A) Conparative Exanp éC C) was prepared

usi ng t he nbhiwearaad buthedendaperenl4 fomn a\ﬁ&ﬁ’“ﬂ%ﬁ*’ﬁé@%ﬁ”@ﬁﬁ’@%é d-capl9ngasi n bonded
as descri begdnigh @m?@%ﬁ&% 1BX & c?os‘e‘“,éﬁ sriBR LiRAT 481 é" AIHBATSWNY o

conditions listed In The resul t1 ng nonwoven sheet materi aF was
col | ect ed odfPeessiorsA2)ntpen applieation ef? sarimesforssnthamaterigléame basking:can bempraces s

Sequencg, PR, a%@gfeamdll?a&n&ﬁgrtne @wm&ﬁ&?mm R4 theldrdsCwrD ﬁn&r epar ed

by using the nonwoven card was pattern enbossed resin

bonded as dénedi6i. béﬂmpmtw@edmmva,mv@emmtyemlammlgpbﬁyemm dmengomsadsi ng
condi tions 4 ﬁé stofls ir?ﬁdq kanc? @eﬂtlﬁ@gro%ﬂlg regsg"agd Shsfsitht éﬁga&n( pattern 70

shown in Fi gur was use ace o ngrave attern A " Engraved
Pattern B halehga shazlelsephratioh mesabathdhmvsmb@dd ddwmweledifeetionsf Fermi sed

't ho. or osS-APenTIERE $uke Fmffl ofbBash AN il P fEabRnBRT 1 DE!

machi ne2di reotal beight3f aboss p@d:mnveltoycal Widihoof gbous &5/ eain, Vereipeach ef the i s
descri bed i e Ak . 1NO. 9 Th suI ting
nonaoven sHEBPENEPART o e = Bt LD 20 Frmis Tonhe dopmoiih A3t
Conpar at i vewdhdireptiens EA(@tionalysthStmd space bétiREen danly dq;r&sioi?atmedcrw:A\)veBI'he
nonwoven car.ded Ve att sse resin nded pot h roll
cal ender ed YECURIIE %‘?%‘ég@? M@PB&H g g‘fﬁ‘ﬂ’@ i e?ﬂj’nt s
condi tions dniked pattern 11 results in a total patterned area of about 15.4 % of the total area of the

30  material/tape backing. Thus, in this configuration, a distance between two depressions in

at least one column varies along the first direction.



in Table 1,, except that the cotton cloth covering the snooth steel roll was
repl aced by, rial made of rubber. The resulting nonwoven sheet

mat eri al vvas r|e in an oven and 10 coll ected on a 7. 62-RGNESP/46%ard core.
Exanpl e 5 (Process Sequence PSR, Engravéd Pattern A) The nonwoven carded
Wb A was pattern enbossed, snooth-roll cal endered, and resin bonded as
described in EX&IHﬁrﬂn@tolEgﬁgZIiiﬁﬁﬁfﬁﬁH@ﬁmaﬁmdaﬂiemb&séd}ﬁttadml’rss'ﬁabhe 1, 15
except that,..the cotton c verl n m)oth ol | was repI aced by
S aber i ar Harmtgre gain 20 Pl SRRt BRI 22 A5 T R v dr s eq
iSn an OvegpgaﬂeE&QV‘l—’E@hﬂﬁd Pl Qﬁbn@edh)la\t)ﬁ%-zltgﬂ@rﬂr;gﬂ{ shatidg 60me downargdl direftidnP30CceSss
equence ngr ay at e, honwoven, ¢

snoot h-r ol I‘O@é’F‘é‘ yeb H"“’B’éé? eg?PaEaﬁ‘Béﬁ%‘djep’&?FéP”r&’Fﬁ?’B’gﬁH@B gé“%‘\é\@érl bed in
Exanpl e 3 U&\mvémreamﬁmammweeiaﬁedtioﬁtzedptemeréﬁﬂfﬂtﬁe &an@éﬁﬁ@)@bfﬂh@at t he
cotton cloth covering the snpoth steel roll was replaced by a nmaterial nade

of rubber. PiR@lIYSdenressipnsdhina/linst dirceden (g dn ﬁaqosweb diFscien 29 19 3bven and

col | ected ORaswo R%s2MuRRELARARA G Bat c%ﬁm@s@mkeefoﬁnéaDJmeﬁmﬁequence SRP,
Engraved Pattern A} The nonwoven carded Web A was snooth-roll cal endered,

pattern enbigpestonszadn psesiopd é@mém (e85 e@mwﬁe@rqcm@@nﬁre&rablnﬁﬁgovhe
process congh aah dohhPs drd skl nofi&GBbnd dtnek. N6 FQI oetoth covering
t he snoot h st eel was repl ace y a material made 3 rubber. The
resul ti iy niymbol/@readhteetesm&h@lthq/\MOngei@mmwan agoegestadimiensignlietiieed on a
7.62-cm car r / Il rocess
Sequence SP%psggﬁegrdgr\g/ég’nlgg? %/Aegg é:m%gd %%lr?\ﬁogv[g#’?%%g{roé dﬁl\g/@g?éA vva‘?regtrlré)rgt h-rol |
cal ender ed, ofphoutér2 remitesdeng inandrieststion &6 tddhadeptssion whedviewedsiengpl e 3
Uol 19 L he P RRRRR OB RTToL B TA ks s gL e
engraved Paditnensiond; a lengest diadensibreinabd daown wéh)dxi'tacmm/drabmg Ot’menmrmd)h h st eel

roll .a erial m f rubber raved Pattern C had
oo 18" 65 bottares S FOhERe TRy R ffecton BHRLO 2LRRERHIBE Fe T one 1 hat

wer e al i gneshientatibooft |’tckfehe:alapﬁassxdm waei viewedulong the dowe et éiredtio®ct i on. The
resul ting Lal wa an,oven and collected on a

t t
Ot ar ARl JPefahg Pk i aren 5% prSEon 2T e it SBRATRGF R o
Pattern D) aboet (binwoivand abeutddd nvé Boravtedepsdasion P2.r Bdch deﬁbﬁmlerzednd 2patd ern

condi ¢ 1 ons. TRSE g snoT AR O 18 nsy ript SERYRATS AL el e i S5oERbun | n

Figure 20 dsusteiiJoeebubmvabtaypaitetie dreh Bf Mot €3, @% dfShenopt aegefthat tern A, and
that the cotton cloth cov%ng t he snooth st roll was rgé)l aced by a

materi al med@eER a0 BAdng. Thws.dp Jissnafewatione p lstanFraEF“aeezcsws HSEFH’(EP“%\’F‘ea and

consi st ed OdneRbHEMSAALEELA 8 AIs@HSd BitFedntdb dwﬁéemak il Reordtoki@ss- di recti on
rows and nachi ne-directigon colums. The resulting nonwoven sheet materi al

was dried in an Refesmingiodiguse potet anpthsh embedigent ofaR embessed ratterB 3R Is 20 Exanpl e

10 (ProcessshopflUEhE&antIRRd palteth 39 kRS 4 slmfhh%) of REreUNIIMRAR afcAh dRARYNRD A was
snoot h-rol | cal endered, pattern enbossed, and resin bonded as described in

Exanpl €23 udfitng” SHBbqby Serstasing sarhidepissrion 324 adand sparg Bf in both adevapwel hat

engraved padifefidh 33 4nd QY3 Wb kbR 33 Iani aebe@l“a Widbl fREcHEBsdih Pl ace
of 25 engraved Pattern A. The engraved Pa tern a 15.4% bond area and

consi st ed of2 has Méalﬂ@dnz:dmﬁgmﬁapﬂé@tah@mléém ‘(miéh thﬂat)m\ﬂé’rlémal Vipida cach

cross-direc ap: gqhonwoven
sheet mat er‘?t{éﬁ&\/\gﬁ&ﬁr | gg [ nq{a&kglg\t/&ekn]&gs%y% F ?gﬁé%&gﬁyé g%%@%‘r dboard
core. 30 Exaogsiveb ﬂﬂrec(tianmaeé:htxﬁmdu,ehclan@mpe Emgcmﬁech dptassiominfihe ddven nonwoven
car ded b A Was snoo th- cale enboss d nd resi n bonded
as descryéfbe‘ﬁebl I‘:lgfaci‘?%slsév e&%ggcftﬁw&s lsﬁig ?’S"é&g g cSﬁ%hetri onRs™ %OSS%@%P%W able 1,
WD 00/ 7888 Jesults in a total patterned area of about 20.5 % of the total area of the material/tape

backing.



31 PCTNS99/ 13862 except that engraved pattern F (shown in Figure 4,

descri bed alwwoweissy®s used in place of engraved Pattern A _and that the
cotton cloth covering the snooth steel roll was repl aced 59T’Hs%ﬁ?8é?i al nade
of rubber. The engraved Pattern F had al!7l6. 0% bond area and consi sted of

al ternating rectangul ar-shaped and pl us-shaped depressions that were

al i glned in crossthﬁﬁg:td lﬁguré@wsﬁziam& mﬂd immgﬁ dfdn&:ﬁiﬂo%dpﬂ’tehtﬂ%ilslsﬂ'm.d

resul ti ng ngnwoven eet teria s dried in,an_oven and c ected on a
7.62-cm garﬁ%‘bﬁ?tﬁ’s arpé‘.te"ﬁggﬂ’ﬁ[%cﬁ?g@ﬁlﬁ'c‘éf&p%ﬁf&étﬁ&}éﬁSﬁF‘f’ g]?rf’g?pi\f’gd Pattern
F) The nonmw&ymalgaﬁed“\éﬁ@nﬁpgﬁ&namgithagrﬁahéniﬁaﬂleeﬁeweb difeRfib) bondgd, ~and
to pattern enmhossed as described. in Exanpl e 4 using the process conditions
listed in T%"Feéaﬁxq the,SAmA EY R s ?iwg?da%'eﬁ%wﬁhﬁrﬁﬂ?% %B@Eﬁ"}gﬁéﬂhi n Exanpl e
12 and sHoWdepkddsibh G2/1s@ 140d spade 4458 Hotha dOWAGRbAire@RAMIVIRE 2 Bk @E A and t hat
the cotton cloth covering the snooth steel roll was reﬁl aced by a materi al

made of rub®Eictiondsdn Figyee 4ehe/ T Eyppelin thecabarsed eaisel thefoBQWIBE nder
(Product NOdim%ﬁgi&%S%)cotXﬁéiéhﬁaQ{d%@ﬁ dP%b&R 039 mith| &hééiﬁ(é&ﬂ%fﬁﬁ%@%xﬂ% inl atex 1S
bi nder (Product No. E-3636, Rohm & Haas, Philadelphia, PA 50% solids

di | uted wi ttewdt kavy a thigknesseod gbeut A0 mem ibbath thsdewn wehaad frass Websdigeiad i n an
oven and c ch : < : = ten ossing N p
D aneter valhos PR eios i BRES 20 HAE X Rvine Sl Eiher oS! 1) |
Tabl e 11Fi béimeygomditabog@ifeit mmlanda sletutestibinestsion obabaue P20 Ewb ovdditingaldothei t i ons,

And Snoot h- ' it i f
Compar at i ve i paE PO IMCIN 11 RE o0 G PN MU SRR
Véi ght ( g/ nigpBiui@e6 ne: Goeetteg|ts pirbossel patEmisdgesuisin@untl patormed ae@of N/ nm -

a7 4 1. sty o L e BRBhaldee bkl 57 S0 6 0T o

and 2PSRA303016Referfiiig t Figur2 5 5fsl & Gurtherl@nlfodimeh o BMBRIQAS0 PAICTT is-sh&¥n. 4

15 5038 s 5 L i SR b v
20. 8Not Appisiacainbm@idnRRSA3 @84 -" Hdpresstons 42 sepBra@ii®4 land4eeal 54, cacOSRBRA3030154
0. 075RPA30TERIonsds depedoad abiE conpeupt iy Bhuba IBugIdane etfoel | o 1154 -
49.9 - 9. 195ERHOIHAE béen 1othdd atlan-anBle 51 24 aboudt $0°From the tARSHREAEHBHL49 - 70. 1 -
6.1154 - 49.9 - 6.111SPRF3030156 -116.5 - 9.1154 - 49.9 -
9. 112SI t PF361rrsh shoym as.2g0% mtation.cany pattern gargbe foigtsd efanymngledess than sbagip ot h
Rol | Cabgndgye flinPimPREELES didsoe>- 4 ¢cm ~o0 0 w o0 o. N WO 00l 78883
PCT/ US99113862 33 gcorrpar atclhillgg1 cl’E)iarrpI es F and G and Exanpl es 13-16 Adhesive
Tapes The nonwoapcosrdante with e prebent ihvsutianpbel fibrouyelpsmpsgferably Brlandsteds A and
B and in Ex,@(l}ﬁ |.e =4 . iRl } . Conparative’
Exanpl e F an ¢ 33‘?1 thorfowﬁiaglr?pg@ség%ig%é% reg%)'gg({t?\%f?m%‘ﬁ%gﬂ%zc\}\%gen sheet
mat eri al s wanodooent.ahE dhroushivebs rerotdingsiodles meseht idg:ntjpmare diermallyealendéreth
pressure sepsjt | [ . g IS ric | I
em cab%) )m tdh to ,ideseri vec During g eaihgyitidescri bed in
EP 10 Pat. No. aSJgA{ q3218. Tt}ﬁ éaatterﬁfemag%;spgd si% of thg sltEe t materials
was coat ed PR (QFIRselyontol the P mRRanT WS OpRERTORR rOSAB  conpri sed
of the reacgenenl, fHedibystarctherimally fised it thd suditobf catictoritiddeimpartingocyanat e (as
deoscribed | 0 e ol N Sol A8 es L EYAATL R FHAIPLED. ek o
overtaping. In this regard, it is preferred to maintain the temperature of the smooth roll
30 between about 70°C and 220°C, more preferably between about 85°C and 180°C. In
addition, the smooth roll should contact the fibrous web at a pressure of from about 10

N/mm to about 90 N/mm, more preferably from about 20 N/mm to about 50 N/mm.



The nonwoven sheet materials described in Conparative Exanples A and B and
in Exanples 1-4 were cut into appropriate sanple sizes and eval uated

(machi ne di VBO8E and cross-direction) for Tensile Strengchusbyize@ak and
for 20 Hand. The results are shown in Tgkle 2. All nonwoven sheet sanples
of these exanples were observed to be hand-tearable and to provide a clean,

Sraant vear | OwhREng G olREl 0 ARLPRION WERMFER O Lh
Sheet Mat er iadil celeofleri@gfyrttrennddsdo Bederpile strehgthad the, fitaons vilsbeamd leplantes4Ex. Pr ocess
Sequenc leg’gt A R R

cm NAvg. SDNéwirofabbifty gyvdsisty affacthiE areRRABACE ] Guch3i¥ adikrébod 67186 #p8 @ IBPRSA98. 40. 2
35. 20. 16455 130 RA9, G 137.90, 1667364832 3..00. 639. 0 2669866483SP
RAOTY. 90° 23 ROTo 0 TS A & LSRRIk GRTE SEURA PPPHEES 2 v W N
00/ 78883 35a@hamﬂneﬁﬂﬁ-td§é tafie sk diritioy ef doxepbisikityd,. anﬂ)t}ﬂ:ﬂﬂ(eEItwas
Bxanpl os. O NBAREE IO e HepInes P e e Soa Prpes BAUPOBCR e campl o
sizes and esiﬁdadtmceplca(dﬁa&hgrs&pcbxmnédwayamglﬁ béparatich irflsdth tha)dohvwebansi | e
Strength at break and for Tear {Echl ne d| rection and cross-direction). The

results ar eSOFOWFP Jirsctonswhen torn apd ipgrsased overtapIng DEHOINARES 4l t s f or Nonwoven

Sheet Maperial s Rf meixgned MdvéanéRBITRS Kb Qpr@e@mgogpneamdth@ﬁﬂahg&gem
5-12Ez. Process SequencePatt er nTensi | e_Strength cmTensile Stren CD

(NIl cm) gt hTedlpo refamjed tohgraiaap “resipponding.” In accordance thh the present invention, a

) NAVG. SDNNGa L0 CherfRthd ﬁ e azmie@%@t&%ﬁﬁﬁ@%ﬁzbw%wo16 61.
535131911C, EPRSABTO 61 508, o BERERADTT. 1L asI o Ub. oaaAns BT 39 10. 33501

03227SRPA9I @cwizzegmrwswmngsmms sfusefabchemicBbinding ammerindsde 2 037. 60
632231105Pgi'¥g4c§§ ﬁw%ﬁ@ ﬁ%@ﬁé@ﬁ%&é%@?}zﬂ&e&e, Juré’xﬂa%%%ﬁﬂgﬁn?éRPF%? 11

. 338. 80. 732 I cal tape QU cmw posed to
7.6 cm tiést watencrmhhr@rcammIl%@}ploypﬁusshw}délatvem afﬁe%x:fw,sandrr@dilbw@d due to

the narrowegg %H? eﬁTlﬁéeﬁ%nHMr%lé S‘ﬁ%‘%@é’?‘ﬁ gﬁdélrngoéxgje? gﬂ&%\? 6&,8& J%tgé‘ggxrohé’”t ed

to a significant ower pattern e wbn ..
w00 a N  web

It is preferable that the chemical binding agent comprise a water-based chemical
binder, including, without limitation, latexes incorporating acrylics, styrene/butadiene
20 rubbers, vinyl acetate/ethylenes, vinyl acetate/acrylates, polyvinyl chloride, polyvinyl
alcohols, polyurethanes, vinyl acetates, acrylic/vinyl acetate, a styrene/acrylic and the like.
These water-based chemical binders are typically applied to the fibrous web at about 20%
to about 50% solids, using any suitable coating method, including, wire-wound rod,
reverse roll, air knife, direct and offset gravure, trailing blade, print bond, foam, and spray
25  coating methods.
Specific examples of chemical binding agents according to the present invention,
include, without limitation, those available under the trade designations RHOPLEX E-
3636 and E-3522 (each an approximately 50% solids styrene/acrylic latex binder),
RHOPLEX E-2559 (an approximately 52% solids acrylic latex binder), all from Rohm &
30  Haas Co., Philadelphia, PA), type 4402 (an approximately 50% solids styrene/butadiene
rubber latex; Mallard Creek Polymers, Charlotte, N.C.), and National Starch No. 78-6283



WO 00/ 78883 37 PCT/1JS99/ 13862 Exanples |13-16 and Conparative Exanples F
and G The adipaghisss t apes described in Conparative Exanples F and G and in-
Exanples | 3-16 were cut into appropriate sanple sizes an§CEVS11332d for
overtaping. The results are shown in Tabl®e 4. Al adhesive tape sanples of
t hese exanpl es were observed to be hand-tearable and to provide a cl ean,
strai ght t eagnpprotifa®yOB34s §olide aérydivinglt daettie Rbpaly mér lak; NationA ISka2ch

Eval uati on Results for A i ve Tapes of iLye Exanples F and G and
Exanpl es 13- %%W%%wgt‘ﬁ%lﬁgﬁnﬁﬁwmgﬁ%%mﬁ Mat eri al

( Ea. ) SequenceNAv eThe @Réphical Dendintd dgefiahpplied in amounts sufficient to provide the

O f?C. FC. APRA3760YesC. GC. BPESA313_00Yes131PSRA311N0142%SRA321 153SPRA31010N
0164SRPA3~ ~IRIENHRIEPTLTSoTHSh 28 tepilesyfinglls andyiaer| RERRSE o r BHROPHEA NG esul t s

provi ded 3§ n deallo®én sheet Inadétfalsthntl fdles bitBe Prakisht infadtivhl Bowdier) WRMveibusisret
materi al s and adhesi ve tapes of the present invention (all nmade with

18 { (8
resi n- bondi n?j’,empfa% bipding é&ﬁ&b%‘&?lﬁ&d"éﬁ ¢ ¥isddapenging upgn gﬁd@?‘}dﬁ%“’iﬁB‘é’ess
steps) have iARERVAGrelcRERIchRbiRdiAENRh mayPRUBliePM8ArERE B sRERRESHhES When
conpared with corresponding materials nade w thout a snmooth 15 roll
cal ender i ng pndeEensshegt aptesialsywvhite lgssirsiop moy: be ysedde lpvyer the Hapd iy, amprpse
Exanpl es A- @Onf@,gb-w%gma%a@bserved fromTable 2) the sheet materials
made from SRP and P process” sequences possess the highest tensile
strengt h$¢ Fr om Tabéneral, whenithe Biyges wehds saterated iithadhemicakbindipsagenttde from
sheet materi ' , : I 0ssess
Super i or - ovel Attt HeRgabelAneltimahlsapd el AR UER AT R A TG of ol
resul ts provéhdmetal binding hgenBintthafibrotcewen gftenbeide deitd. d froro aboud &0 garlitgned so

t hat the hang- r ab t 788832 PS:ENﬁ 2 38
materi al s an%’ogtﬁe@g vg”%}%ﬁ%@ \ﬁ%P" %Egtelgrgéglz\@ta%?é\tv@ 'lgdrll W ?g%ézt%gver y
strai ght i n prhferred thatstheliveight iagm of the6ibérs eonaprisengtthofibrowsy wéoto ithe dhemedldi t i on,

t he sequence_.of. bondj.ng st .can.be varied.to ide j Qved tensile
Strength oy crides SR8 ArBlraRE SEAL BGu U B b8 aB0R 1108 abRA B R 20
Wi t hout a snpefefablydtdm atslueBides abugt pB pand hsosspreferabGofigmanbdut 24 texanpl es C and
D). For exanple, co ring.the no ven sheet material s, having an engraved
Pattern A (Tabl e‘b?f')rf@”?'ﬂged%ﬁ%?a e{ﬂ}:@ Kl lﬁg}g\ﬁrpﬁerg%/gapgﬁg&mgdxgess sequence
possessed t hecdrigiee siithitiengedeat inydntien ficludesltbe Golopiigatdpy.crekindogding 4 ( Pr ocess
Sequence PR, .Engrayed Pattern .G The nonwove arded Wb A was conveyed at
S apead of HEAE yeboPuieR srtiedsind g Spaif FlERafF R I e erBoliat

(manuf actur efteforredtraérdf thase stepsdfcdudes:Npattefst emifdasihg, shbipthasiticapmtiérdignareinbossed
(Process Step .-,P)..using the process conditions listed in Table 5. The

ol onder ot APTBAOMHRE JBFet Ao HPY SRRSO e BB s RU i e

S m(;ot h st Fel callciﬁﬂériﬂg@teb hepdrfovméd MOS i MhenkitBétpatierd emboBiigQicp BEIhE fesi 55. 9-cm
wi de steel roll. w

i_.th an engraved pattern (Pattern . n the per position.
The engr avedbopﬁ‘f‘ﬁé‘fll']?“@ﬂ?ess 0 'I"ﬂr“ElF’B}eP% f‘é‘?‘%‘iﬁp? W f‘?—‘f"d%{‘)aé%‘e&cept
that it had gefiredbchinde 8f RébsdUULIANIGTa0ApObacRin tHATIHFORS Sendild RBh4ERN) X -
0. 5-mm (nmachi ne-di rection) rectangul ar-shaped depressions spaced 0.5 mm 20

ection) [
apart i n®t et YEEPHIBrEteRORCRRFANER SHHEADEPts Wb A MOYR KD (et dioF B,  The
pat t er n- embog KekuNRRINGRSToBAPHAARER blopertieSivite AN MASEVERIRE S o h€Move ) W th
a 25% solids acrylic vinyl acetate copolyner |atex (Product No. 78-6283,
Nat i onal St afe@¥fncemnfistrgematompareriie a msthpd siciudinedhe fellevingiseqyersei orftered wat er)
contai ni ng Qermyail &Jsﬁﬁi@néﬁ?,%d%ﬁﬂ&thfr&ﬁéﬂléﬁdﬁélg, GORRofPAEF oA methh 40T Ni Ng,
Mdland, 25 M) and 0.5% surfactant (TRITON GR-5 Union Carbide Corp.,
Canbury, CT)in¢lydesastiinmembdssing gid resigbendimgalensat i ng station at the conditions

|isted ip Tabl e 5 0 - i - j ter X
61° cm i oo ¢ hr oads PR EY HiBrdRAb Ble pHEEnNenithh shhialto Byt GEGHHAT
di anet er x Gdwaenhasalacled® coatmgssuchms a lomeddhesadn paksizer(hABY), eebssenially thilor t her n

Eﬂg;? v Ing? ér ggi%gglglg%é}qr V%grt}bcnoﬁéggzgioﬁg)f,ltﬁé"ﬁn@mpcgﬁ'ﬁ}l&igg age-rll- Sto'the »lillclatg pe?en%(anmve n




WO 00178883 PCT/ US99/ 13862 39 through an oven at conditions listed in Table
S and coII gg? a 7.62-cmcardboard core. 5 Exanple 17 (Process Sequence
SPR, Engraved) attern G The nonwoven carded Wb A was cdifV&R8Y13§62 5 speed
of about 13 mimn to a two-roll heated cabender station (manufactured by
Energy Solutions Inc., St. Paul, MN) and snooth roll cal endered (Process

Step - S) us h%bl%'l%mrc@ﬁ@ﬁ& tﬁ@sl&disieh%%ndi hsp1iRd bl khe kAth&ls deschiBeSinSUSD PY@S
acconplished simlarly t 0 pattern enbossi.ng é@p described in

Conpar ati ve BrahflB5H; A@ﬁ@féﬁshq%ﬁl btwg@gprénﬂ@rﬂpgt"salﬁ cRpPled: thedibigush a
smoot h st eel wephd drfedsifig &Y LHpRdPrbRIdryi T%ﬁregnsemcwagé‘&macnd@i@car&ianhgﬁlr
engraved roll in the upper position. e resulting nonwoven sheet materi al
was then pat p¥sns, impingsment oxprs, thealigh-aysyersd andsthelbker i bed i n Conparati ve
Exanpl e Fsusing the pattern enbossing conditions listed in 15 Table 5. The
resul ti ng nonwoven sheet material was collected on a 7.62-cm cardboard
core. Conpar dapese Exanple | (Process Sequence PR, Engraved Pattern A) The
nonwoven car ded

fooerol ] hoated caRgribRoiofoRHEkEbell anIRag, Shodtpiicabiiorth Bhdhited *

St. Paul, M\pmhodedtatforn the anﬂnw&a dhc(ePtmtceals ofSthe preserft’)nuasmmlg thelshbeepr oces s
condltlons listed in Table ende statlo

25. 4-cm di anmBt3e Lr“%‘%ag ~err "(f’er g‘r{%a‘far?s%%r{ég Qel ({Iﬁgﬁag\/\'@?mgégs??ron and
a 25. 4- crmodi mtapphoau&ﬁofgmadhw\deomm Iappsro,briatwdaﬁn@msah@rfamedpmmchram

g o) hau aedsrmsdid Qe SPRRnE s SRLETRE lertioust it FesYES deFoct i on)

X 0.203-mm (m@daiamaﬁlbémw\ea)duéakyttaﬁ@udlﬁﬁwslstaam,crom\pémssmn@ ifppaced 0. 35
nm apart in the ?ss di.rection and 1.067 mmapart in the

machi ne- di r eS1¥¥fua ttern-enmbossed web was subsequently resin bonded
as described in memy itheenonsB0EH sheéﬂxﬂdtertamraeba&andtﬂaleﬁ& of peisge-i n Tabl e
5 . The glravure coater, was_set-u cmdiameter x 61-cm w de

t hr eaded ¥ ubBgsitivg pehesiye foformy H}ﬁéﬁpeaagma %toa{ﬁfdpfaseﬂblngewnlﬂ%{egwd xh81- cm

wide, 16 Ii ng?dsﬁﬁ‘é -benkifié h&l@éw@ﬁbﬁ@ﬁ%ﬂﬁﬁﬁﬂhe hehwoveNtideNBkBrials Wby 69! 78883
PGT/ US99/ 13862 40 Engravin G een in the | ower position. The

resul ting nofitiyeEbass e‘é*'ttern%i‘?“éjr! PHe h%@elmqhéﬂveo§“‘&§?s%dh@5“feﬁ’r3§d&F‘rdﬁetmn at

condi tions IIos&;ep@hcmnTﬁ@h@scéb@nﬂ)re%h;ﬁstue@ RPaANS: BP0 FhsbRAffecOr €. 5
Exanpl e 18 (Process Sequence R Engraved Pattern A) The nonwoven carded

Wb A was snﬁtehbﬁr%?dad@aaneqqhélr%d’aaé*loagso%%écﬂwwﬁrE@ desolyent-hasgdng t he
condi tiong | i,gf&Hecd)lanfiabt &ap NoTh'8§3W(h\6@§xeﬁHJﬁ§§5%!s‘?n“y pattern embossed as
described in Conparative Exanple using the process conditions listed in
Table 5. The resulwmgnwe#mvbﬂwegm\y@vmb@f materipls f the Pessent dnvertipnaye a
7.62-cm Cardl@@eﬂécﬂwﬁﬁ&ﬁr '§6ﬁd§ﬁ£t€x presduf QARG sRANRNER iShRskRGnhavGHveat tern
A) The nonwoven carded gV‘é was smooth roll cal endered as describéd in
Exanpl e 17, uwdilaglse Hép@b\nam@ xsalent palancg of pdipgiN¢ propertiqs, push\ae highas

subsequent I Y HJ?‘PE i r gga%rz};l I
usi ng conditi éﬁgﬁzﬁl&és?é&;mﬁn a ngthgﬁt #Ee}?\{e dt%ﬁe' S!(:Eg’l %gﬂg?e?%nxrg{oséé ’szgget was
subsequer®s| y ang§i64, %’Zﬁriweldw(m@@b,sa@d EPdjat. NoRjS48321B w ng%aﬁmtiaU@regsne}Mi c

pol ymer sol ut Q0 h Y 52%
solids dilut ecf:?h %Ef% éemt\xg erf;@%gln?%ﬁﬂ?@mﬁf%# %ﬁh Jic}laa;ﬂlhm %he
(Antifoam B Srdfcmecdrpeesﬁlm-bmsmm adesivEdennvena), lcaﬁnnl’pmd,lfmnd;hemte)serandf £) 5%

sur f act ant (Tr 5 Qn bi de rp. .. nbury..CT) by.passin
through a gr 89 E"ﬁ’ﬁ“ﬁa@ﬂté‘f‘& %PO{C%a c%ﬂ%ﬂ%?’ ﬂgﬁlq’bfcsﬂoban%r‘fp ﬁ&gﬁteé‘ga The
gravure coat ésrmigioget -up with a 20.3-cmdianeter x 61-cmw de thr eaded
rubber raoll in thi_'1 F $ |t|on and a. 20.3-cmdi apeter x 61-cm w de,

| nes/ omPr i hel i cahe BEtered e m@mor ors i RO Ry PA e er BeheiBay i)
in the 25 | owglterRRSifiHeQeserdiiifvenBn rt pRAuAAHRMRARIFHIAE QtmikRkdTivaker Ry late
collected on a_7.62 cm cardboard core Exarrpl e 20 gProcess Seguence SRP

Engraved Pat #84 M) manqmens inpincoRolymenzblosstfaqtantoptianab hain wanisier ggePbnder ed as
described in 30 Exanple 17, resin bonded as described in Exanple 19, and
subsequently pattern errbossed as described in Conparative Exanple | using
conditions listed in WO 001 78883 PCTNS99/ 13862 41 Table ~. The resulting
nonwoven sheet material was collected on a 7.62-cm cardboard core. 000
oe 8e w Tabl e 5Fi ber Wi ght) Chem cal Bi nder Wi ght) Pattern Enbossing
Condi ti ons, and Snoot h-Rol| Cal enderiag Conditions for Nonwoven Sheet

Mat eri al sof Conparative Exanples H and 1 and Exanples 17 -

20Ex. ProcessPatt er nFi ber Wi ght Bi nder Wei ght Pattern Enbossi ngSnoot h- Rol e
Cal ender Sequence(g/ me) (g/ m ) Conditi onsConditions(C - Nmm- nmnmn)(C -

N me - m mn)C HPRG0201 88 - 2.03 - 13Not Applicabl e(\Web A) 17SPRG2020188
- 2.03 - 13156 - | .37 - 13(V‘éb A)C 1PRA3020188 - 2. 03 - 13Not

A 1 " 11 AL TYNAL AN 1 N T o o o o e u—— SN NS — ~ - 1 ~ 7 VALl



wa N W 00/78883 43 PCT/ US99/ 13862 Conparative Exanples J and K and
Exanpl es 21 arative Exanples 3 and K and Exanples 21 - 24 multil ayer
| ami nat es vj‘vgraée&olﬁﬁ fromthe nonwoven sheet materials of EOHHSP4#%e s
Exanples H and | and Exanples 17 - 2020 provi de Conparative Exanples J and
K and Exanpl es 21-24, respectively. Each multilayer |am nate was nmade by
sandw chi ogtigial stpsstipker,ciné hdrbphobet pudyanert Tie erniiiavie headbwitis agitadsul ting i n

t he arrangement of nonwgven, sheet/iie |ayer/nonwoven sheet. The three |ayer
sampi e v dntoR AHTogP HEE Dy ER FEFiE B RMAOT(R FOUON I eh ety o

pr eheat ed céfirolalheé @éachisremktreRdzhta e alDagitd2d 4ntll; redectiotlissomprtey &he | NC. |
Menononee Falls, VM] at O.tg I\/gea for 30 seconds at 182C. The fAOl (E)ropyl ene
Fi1m (a Oresaliing BrrslilaiisesiBen bF cosli SFTRRIng Fntaeoel PRSP REPAERFI ! ppevi
Fal | s, sW kn&@f MethoatSskillellirftht axer to bond the two nonwoven sheets. 15
EVALUATI ONS The nmul tilayer | am nates described in Conparative Exanples J
and K and Exanpheasryjate mopomepsompengnt phihg lasgxfressyre-sensitys aphesivsi zes and

eval uat ed p{fBRaY BSnHsEEC] o), ARH SlePESyIe nRmbMER) SUiRble8yBEd® aslylRNL h at
break and for tear propagation.” 20 Tensile strength were measuréd using an

| nstron t 819apmersinciidewitheatimitetionpariulyl acrylgty, amyh aerylgs. pxwpacrylatant on,
Mva h | 1 | | | |
ssachus ?s%%ft%l a%\%'e{tcg %ifhm&tx?l Arytate NsdrBafd a@lgliait% dﬁ@?gr)él%}}é, doledyPaciifatdl | scal e

range asse Cross-head spee mn and a 5-cm gap
wer e u8ed afdmixgpres thereell ng. Sanpl es neasuring 12.7 cmx 1.27 cmwere

condi ti oned fof:urﬂ{eglk&@,qfle fig rm&%y{gﬁsb&ﬁnbmamnfae agt?yl%tﬁ%%ﬁgﬂlére (20 Q and

humdity (50% conditions prior eing teste the conditioning
envi r onnepteferdidpeommists Dovinyh essers including\ot netdinded ¢ viayltaceats, vimd done usi ng

an El mendqrf . t Thw. n accordi ng
fo st oapy iy SUIE Suflng ik CTYS IR oids oA R (700

descri bed(ifdudiog botewsiimiedstd netigll methmarylates methy] acptlate.athyl aciyhe, ¢thyls of t he
tester,, and,cl ed. . An initi sli S e . | um was

rel easdd. "%H‘écr?[egg‘ls b%%u"l’% cwa%aﬁg}h%%é%ﬁ%g%‘%éﬂgﬁﬁg@ e force

requi red to prUpdgabpolgmeaized hgdrbplibaacidic trdondrhers inelpde, rbatree ot laiedithe t ear
not devi at,e nore than fromthe.initial cut.. . The results are shown in
Tabl o 6. - Hord st d0m A deriipuy ORuirge b Rred b rlPleaR e EaBa0: o a
fairly cl edfonicsdcidaj egiipilerically uhsaturdted phioapiniti acids,tand mixwutek thereof.mal frayi ng.

Al'l sanpl es re sui.tabl a for use as backi for masking.tapes; the

sanpl es hg‘émgmﬁfsf ?%ugmo“{pgﬁréc{slnéd‘%%r %‘%Sfeﬁm? E‘“ﬁ%";‘& %:r)flﬁeaﬁ%dtrg %’3“81‘3(1 | ed through
dri ed 2pai a¢idVitacbriitiicid] Fhrasricnizid, b@tonic dckREitagnirdidnmakicsdid, pci ent | y nonpor ous
to prevent paint solvents frompenetrating through the_backing to the
adhesi ve. caBoxyethybic g afarthyrmesahlyts 6?**%‘?’%@%%@%6&%%3?%—501‘ _
Conpar at i yRthpRéRhe suldnRAGidIviANI PhEpABHL 88id 2hd thédfke. VERGReMmbiMatidr N Tensil e
Strength Tensile Strength Tear (ND). Tear (CD)Sequence M) (N cm. CD (Ncm

(g/ 16 pl ypt thgsereongmgrsigampeyused mm);ig Dugtty feingypilakififynand gfectiveness in

SDC. JPRG3 2dinfafi %thg&?@zé-glaés%}eos%ﬁsimmsives, referred hydrophilic acidic
A21SPRG327. 80. 7319. 40. Z1140- 31 30- Wb AC KPRA323. 50. 6315. 20. 121 30621022Wb

A22 SPRA32 mongmers 2% thgetipylanially npapsyehoabprligaddssmos preferably 41kig a6id999We b
B24SRPA344. 11. B33 8Q¢ fdhd 44ppirindé B idfic SrfBettheS the préfefredVidexN

pressure-sensitive adhesive include, but are not limited to, those described in WO

89/12618. The surfactants described therein have a hydrophobic portion containing alpha-

beta ethylenic unsaturation, a hydrophilic portion containing a poly(alkyleneoxy)segment,
30  and an ionic segment. The preferred copolymerizable surfactant is MAZON SAM-211

surfactant (PPG Industries, Inc.; described as an ethylene polyalkoxy ammonium sulfate,



WO 00/ 78883 46 Concl usi ons PCTNS99/13$62 The test results provided in Table
6 show that ?&_ﬁ@nd tearable, nmultilayer |am nates of the present

i nvention (a e with resin-bonding, pattern-enbossingPCAVE*%#Bt h-r ol |
cal endering process steps) had inproved22zensile strength when conpared with
correspondi ng | am nates nmade w thout a snmooth-roll cal endering process step
(Conpar at i WeheatRthen@mbdr dfatkoky grouyaiseevedd abdudb apk sbvat 25, withavgpicdl 20%

i ncrease over i nsile while maintaini ng good

in
hand tear atﬁ"F‘i"E‘ignFYf“Q ﬁ@ugbgﬁﬁa,bggtﬁ%ﬁhoxytgﬂgw ul d be understood fromthese

exanpl es that aTht@ftex RFEQtreQbnsitBR BRI W@tlﬁﬂéllyﬂﬁﬂwﬁ:bﬂngﬁse@m d be
achi eved by tajloring the carded nonwoven web, fiber, the nder, the

adhesi ve cHEPETKNE gkt SkOinggwitkquy Hmitation mutifungtiopal acnyieSSBHAS: i ons (web
form ng,s calighglges, EBAAE UiERiradeAIBEY Qicha81 l6- mﬁ&mo@dl&rﬁa@ ;Isay(mmaﬁe etc.)
to neet a partlcul ar end- use objective. |15 The conpl ete di scl osures of all
patents, pa& lé‘i‘i’i)d‘&ﬁﬂ}!lal'“‘éaﬂqlﬁh%‘adlaﬁélaﬁmﬂ‘qSCER]Y‘BF@N}%@%@?IE? A"¢ ncor por at ed by
reference aginjefnyiolh bb’dngﬁﬁcébl’ até; m&m&m& héboné; Hivify1Ben2RE @RS hpRket hat the
above descrlptlon i's intended to be Il Fratlve and not ‘restrictive.

Vari ous modh¢reefafilsoreptional chain érﬂmf(#r@ﬁ@n%fsuthﬁss‘,aribm tetrabromidg;, mercaplaime 20
apparent to the foregoing description w thout
departing frlé)oﬁ]&'?%éﬁ@:loEgeqéﬂ?leqeotfﬁgdy?“r}c?l{&g} this invention. It should be
under st éod t hat Asmosedlahmthecpmﬁ:rsedri@tbx prestvee-sancitive/adhiesive mdlutles a lhw
illustrativ S r [ " /8883 . 47 .l CLAI MED
IS: A pres sﬁ?lgms?%g’“tsl id"é% ﬁggﬁayi@mnzf?ﬁ h% tghncgl m??@‘?or!rﬁcégoqﬂ%%ﬁr@%% ‘a
nonwoven baeferstg alveater mgsoh:bfei pofyimes. Ul fefid bydmphobicmdomds bavefaneesrageind a
pressure se h a he. f i ng,
wherein the gleéﬁar%?% ?a% gé%%agnb%gtn@a s}éegpmgé By i’ycf)er{gbqgfl Q(B’rt ’g&gm\/@g& wher ein
t he enmbossezD, mtmestlprdferalﬂglabmn 600 forabamttllﬁe)Ogrlbuplplmnﬁusﬁxltt@vnfoleaulat east two

rows of pIur |it i.n first dir tlon dtoform
ol nims 5t PYHER aphserP b BT RBRONE Ry et e el i R B R B ik o
di st ance beﬁc%eed frbmhagrodppdrsﬁﬁnpoﬁpdlysmm resdﬂslmth asa"rlCéG)Lﬁqrsam a'/d,u stance

o ur ey P R LR el o FRRfeS Lty Rt frctbectife) BERRLs ot

E) he pl ural |ﬁezlinq:‘olﬂﬁfaaesalp@malp}m-xaethﬁe@fede)dbﬁt@@éﬂe@dﬁyreﬁ&lﬁbﬂd d@p&lyﬁbbx?t axce
ei ween two depressi one es n e first
di rection. TPBNSSEAS \Q&{ﬁs#e%‘% @Ptqvé"ll%’?%}é?fﬁﬁé hﬁ ﬂﬁ ﬁ%ﬁeégée(‘i“}.ffat tern on

a fibrogs web sellra’sltae@ ﬂ\éadnehlhec@tme%nﬂie@tdsag iffent@dn diagilizé 0 rows of a
plurality of [ rection aligned tqg form cgl ums of

%g{ 355|t8ns in d g%, ! .

the pl ur al i ElFagpledivgt §ts°i°?5"r¥§ eﬁ 5§’§ St OB FRlRa8T SRUNEySATIEAS A 1o adhesighc e

bet ween t WobAdRHeqSABY iDated 012 the @ RadbedivididevaTithespd, tcommtacb thé didnghFineeen two
depressions in a second colum, and af |east two Iurallty of

depr essi onstaPHinig gy QrusgiolleRreigrbly skl cogngds ?HPEBU\{VES?%“S“%‘P heswe ideral ity

of depressigrige t'a?e @su?g%mnsm@satnhgmetnwer@hatemxleh@h%ne bet ween two
depressions in at |least one colum varies along the first direction. 25 3.
The art Rl e accdtiprrierred that erfgAR copprise ayaiqrdpiedca@PesitinnoheWesh conpri ses
nonfr act ur ahRnSbARd falekilEttn aPpAYRhy bR Se a8Afo AsdhiNGiAGI2ERPInenft.  ThE
article according to clains , wherein the plurality of depressions is
30 up to abefibe w@enbased hABGI@C&WdcsWh%bM?@Hl pelygthidenssdRioppghemicahy 00/ 788S3
PCT/ US99/ 138 i nprising a
| ow adhesi on %gﬁﬁg%&ggl (l)gﬁbl on dggcg gdcsmgxrlléﬁ? ié’@éég%kdlyfsr%{s;@g{emo t he

backi ng. 6. pdrhaerarﬁor exampi; ecnepliablg LiAdsabsefulin the tines ofitbe presend kiveitting 2z r el ease
et (OB s8R, PusROS Han ARG KPR I 4378311 Wvandelsileatihd 200 ©f

t he bac

Applicants have surprisingly invented nonwoven sheet materials, and tapes formed

therefrom, comprised of essentially nonfracturable fibers that can be made readily tearable



7. The article according to clains 1 or 2, wherein each of the plurality of
depressions is in a shape sel ected fromthe group consisting of a dianond,

a rectangl ¥O4VtB#cl e, an oval, a triangle, a "+" sign, aPCHUS®IME a ">"
sign, and a to conbi nation t her eof . 8. 2¥he article according to clainms | or
2, wherein the distance between two consecutive depressions in a first

di rection ig. ahetkark) St k0 v Bieribh SOOI AARCatl R AOCEBHRER ¢ 1O
consecuti ve depr essi ons In a second direction Is about 51 mmto about
0.36 mm 9 bserfpadditioncthescanateniali ang tanss eanealipsexhibijra @mbﬁr@w&enadmtae@@h of the
another . 28/ 10 TG M, SFERCE IR, Gl gl Sl e B a Lk of the
plurality ohifeteytyesstirapgth inboth thodewrswebrdireci¢mand csess avgb ét!eqllpmm t he gr oup
consi sti le of a t

accordi ng to cl Z&B EJI@ }mogerhs}}%htm?rg%godrm eggﬁgﬁaﬁﬂa&g%esﬁ Bé}{;l:g g

se![ ect gd f rf:mm:j ?}ﬁmbcgs (Fupemmha méobnzgn aiapaﬂ:]autsbwaﬁhamehb ad#slev:sab\dgﬁctmn .

wat er - based_ adhesi ve,. a sol ve adhesi ve adhes and a
conbi nat i oge'g'hae?a ey ]ﬁ‘.’e%ﬁvgrgt?}?c F C%Sr Rariqu 'ﬁ%ﬁtgn‘é ORI her ei n
each of thaikewisealoiobyairod taﬁ@wﬁh@b@s@nsﬂastmgtle(e g+aca|egusryalrtdpet) nearglilivyal ity of
depressions_jis. abou % bo % of sur a . of the
backi ng. %%ﬁﬁ‘l(’?@%@a g’é? %5%%2“%?%&““%@‘38?5[?%?% Q%Igeldd‘"l’ 5"t o cl ai ns
1 or 2"iowhapgticatidn) Coflertseh), tHeyloﬁhfvo‘&ﬁph&SQhﬁﬂslsaﬁdﬁp&@fﬂiel‘t@ésblﬁﬁm&hu@l +'
sign and a '=' si and | ural it ressio |s aboyt 15 % to about
50%5 of a sbsd FafPicEtte brabeiineaucaes fiG8 B3 30 hareCerly Phiee 8 Sueior o gt o
clains 1 orcoxa“omv:im[ mdrreichg tpdrmaiapémrafundempeﬁﬁmpsme ﬁoxmo&e:mieaati on of a
"-" sign a at the glurallt s is about 15 %to

res
about 22 WJ’@F"“&'SPB@EP"%‘W Spveseat igkentipn ¢ Rgﬂ we 6“ HOsSHEE article

accordi ng Uﬂe&n'oﬂ'téi‘i&]e]su@ﬁgtﬂ adm&g@d dftiﬂ'@l edtégroa,} llh&ht@falsdﬂﬂ{tﬁéiﬁhﬂfﬁel s a
conbi nati on of v gn, such that the pIurallty of

depr ess'|5on§°'?f§méﬂ§8ﬁ¥) amég%m anda%eﬁtw%lr%tw tear pdyanfages pl fupice! categanok t he

backi ng. 1@natcHaR t@bx‘obﬁk%a@&ﬁﬁr\ﬂt}{%déﬁp icatility In thethediBldard figd, Ragdicfg further
conprises at 5 second nonwoven web 7. A nethod for making a nonwoven
sheet mat ePRhPth&R83Fi si ng: formi ng a randon y interlaced fibrous web of
tensilized nonfyRCfaiR: feabl &mc&n@wws néiWhveh BRE mhtkR o iap2BF Rt t ern
enbossing the fibrous web wt attern selected fromthe group consisting
of at | easPresenbinveRtionds e‘é’(‘llﬁFeGra&‘H“s)?g E’fthﬂ@ﬁrpé%@ﬂ‘gﬁ%dqt%leﬁb‘F‘PY‘%‘E thgi r ecti on

al i gnedyt o ghhpecbsgms of the plurality of depressions in a second
direction, wherein a distance between two depressions in one colum varies
froma distance between two depressions in a second colum, and at | east
two rows of a 25 plurality of deprgsgAppiEs a first di rection aligned to
formcolums of the plurali of depressions in a second direction, wherein
a di stance bet mﬁbﬁxm@mlmpf@éwamﬂeﬁ baﬁhelfemlnmmnms@mmmm igendddong t he
first dire ering
the fi brougﬂ\}\rgﬁthe an Q,%grjl Vsergg%rgﬁ%’ttﬁ&s ﬁ'{PQ,]Qi en eegcglr‘]té ég%lr']eel%}grm y

i nt er b@Aadi Nglmh@ﬂtfsrsmhgwsmélcvtd oughout u5| ng a chem cal bondi ng agent.

WO 00/ 78883

TEST PROTOCOLS
Tensile Strength
ASTM Test Method No. D3759-83 was performed using a meter commercially
30  available under the trade designation THWING-ALBERT TESTER Model EJA/2000,
from Thwing-Albert Company, Philadelphia, PA, a sample width of 2.54 cm, a gauge
length of 12.7 cm, and a crosshead speed of 12.7 cm/min. Reported for each sample tested



50 18. A net hod for maki ng a nonwoven sheet material conprising:

PCTNS99/ 13%% rmng a randomy interlaced fibrous web of tensilized
nonfractura 80/7531883pl e fibers and binder fibers; first snpBERUPYYIBS6E2

cal endering the fibrous web; pattern emdossing the fibrous web with a
pattern sel ected fromthe group consisting of at |east two rows of a
plurality ofhdpRkaRsl RRS abplicd b U{eﬁéstgérﬁﬁﬁid iR ieqdttifle LALE ApReGF UMMS Of
the plurality of depressions in a second direction, wherein a distance
bet ween twbreelépres& ons in one colum varies froma to distance between two
depressions in a second colum, and at least two rows of a plurality of
depressions in a first direction aligned to formcolums of the plurality
of depressHand in a second direction, wherein a distance between two
depressi;ons in |on and
uni f or rdl5 y int ergl 8?32?15?%%@?38%%5{; n\gidlseﬁrag{jﬂﬁgﬁnmﬁﬁt 'H{a%mp% hﬁ;

bondi ng agpmv;des\,hmeesme e;ﬁﬂmdrlapcr/cﬁnlfombﬂmd@hhm@mpée ﬁﬁmfse)matedalpmtbra to
pattern e SSi oLy f i rbondl n The cording to
cl ai s 17”2%%}1\;];;@% %1 &l “te aé 14 er 6’8%‘) ngrglgPlg Co%‘??ﬁsrelyséers?g%ﬁs'u& anf' he
fibrous welvalnes deflect vait, emfbmmtb mktemlea'rhdiﬂa]ﬂlvtagxeagpmted fBﬂthE@amﬂIEnaofrret hod

i used w (e PHE R At R RARGBRRRRL HAREE PR e et el AR 51 1 s

the watier 12$1-8e0m(hdng-Rbed Instrifent®d. J’R}ﬂladﬂﬁ}ﬁﬁ diA)Qactarditizasb the ploteduies 18,

further conpris coating a la [ re.s i,thve adhesjve on a
first surfQUW 4"‘3*‘: mftf"lﬁ‘gﬁgla mc%'% Qﬁﬁﬁéfﬁéﬁggiéhbdgl{@?p‘ﬁ%i nms 17 and
18, furt hemeaqifhdntd Wete paEdrmdd on abAM20dMeGiL08 slkacisakrfs.on a second surface
of the fibrous web. 30 WO 001 78883 PCT/ US99/ 13862 51 23. The met hod
according to claim 22, further conprising winding the fibrous web in a roll
such that idierea sure sensitive adhesive on the first surface of the
fibrous web cont acts a | ow adhesi on backsize on the second surface of the

fibroustSweb. 5 24 botiom” seaehefch-Ueerd XdP e adhepins wpa gripspayadhered i ornl y

i nt er bondi Rgtah ﬂenfgrafs %ﬂ%qtapﬁwsnﬁ By mmg%astﬂﬁgnQcaﬁglnasm@@ownms‘cma hod
according to claim1l wherei n pattern enbossing per f orned 10 prior to

uni formy mrflb?rwswamg}() keaolles, ﬁet‘%die’é?s Oﬁaléﬁﬁgl @dﬁéé&@n%hegléﬁsaw ptyips

adhesi ve affak&l fork HERAMS 107 6f sairfbﬂé%‘a@ﬁlea‘bB&J@tsef:@é?%%%céd“&cﬁfeéx@&ﬁ&’e fibrous
web; srmoth roll cal endering t brous web; ~'5 pattern enbossing the

fi brous weldows. agpprpiihe hpsems é@f"-”é&f tape Fripp e tep HEPEWEIE Gersrpd sidesto-

di scontjpnuqiss ael%p;tgé ﬁaresﬁﬁ thﬁ& »@mm d:nﬁtexgh&e%@tﬂ% 5)dndihe B6AIA sttlps. €& B ON;
uniformy interbonding t br ous t hr oughout using a chem cal bondi ng
agent ; and &mm weighi was tbﬁﬂfﬂ“ﬂ@led $m¢¢h@éth9fextﬁmdfehdﬂ€lf@!¢ o Biripd a1t the gripsssur e
sensitive

were rolled once back and forth with the roller. The weighted ends of each top tape strip
was pulled down until the lines of peel from the backsides of the bottom tape strips
reached a zero mark on the Plexiglas platform. The platform was then moved to a room
25 having a constant temperature and humidity of 40°C/75% relative humidity, respectively,
and positioned upright 20 degrees from vertical so that the weights hung freely. After one
hour, the distance that a “top” tape strip peeled from an anchored “bottom” tape strip was

recorded as the “overtaping” value for that adhesive tape sample.



adhesi ve, wherein the pressure sensitive adhesive article has an Overtaping
val ue of le about 76 mm 27. The nethod of claim 26, further’
conprising 'amnating a second fibrous 25 web to the firsfCTUBPIa82vweh. 28.
The nethod of claim 26, further conpriesng coating a | ow adhesi on backsi ze
on a second surface of the fibrous web. WO 00/ 78883 PCT/ US99/ 13862 52 29.
The net hod 1@hr cl ai m 26, wherein pattern enbossing the fibrous web occurs
prior to snmooth roll cal endering the fibrous web and uniformy interbonding
the fibrou&rassirestion fear Testt hod of clai m 26, wherein snooth roll

cal endering theafy @Eﬂ%&oyﬁke&%%ﬁl@QJcQI(n{a@hlﬁ@E&&ﬁéh)@ﬁmﬂ% of Batkidger f i brous
web and unifornmy interbonding the fibrous web. 31. The nmethod of claim 29,

wher ei n unitdps mep el gt e prsvigiof etlﬁéCFIPBF‘%‘@]é"“Wébetbembéﬁiumée’bﬁﬁl&?l’of@%attern

eboSST §Y i JohliQl Snoblhan 1 X! i3rt \The sample was then tom b hand
AL A5. A R AB. Ruy < than UHQ%%EHAe g sarmplc was then tom Kmovm%ones ands

CA(. AFL Ay. A@mgtwmw ﬁuonmpeA@thm apd pmawdncuhmcome 5rowrﬁ(l®cwpn panead

{A\[/I’)ZQ ;G ?[ae]s?g {e lj]hgﬁ}: gﬁtca]m(ﬁ? f‘ {zwﬁca] ca] cal ca

] ca] ca] ca] @eo]pe@]uoa]“@apda}r@ampea ccfamq s mffd(\ﬂbﬁnemc ruler was used to
GSani'} 14
cal ca] ca] AT RRTuT KR el HeaPh e LA BhaR Bl koot R P e To04
vgl gb] Xpc] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] cal] ca] ca]
ca] ca] ca] czk @% §= ca| c% catca] cajcal &&&' 7' 'S " (()*Fprr+v+, i -. /01 0192| 222
2A3333zuoi aU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]c
a] ca] cal] caU] cahdai-an (fros]diradiiva) Bya3 € ikmanachi @i E666 safplo 8Pbacking or

D <<<==] =X= BBBC. CCC9 I :
ca] cal] oaU AT e PO T EE &) PR SaC P EANE) B PRED A5 MAPL GS%eE PLSir b ol DOEEECH

FFGGBI | 1 <J hdrrdkdglidel Inb more than 1.3 cm apan The sample was then torn by moving one’s hands

N cal ca?fgﬁf%vsaf it Stk S8rhe Bt %a?l%ﬁ%ﬁ% P Rh At . Sty

SSS6 Us UUVe WiAhY 3affiple Ynfi Yhd tedrihhd propagatdd \dibagh thatmbdfake samplea U]he ae]te affkara) ca] cal

L DA

] ca}/J ca] cabfessulc@inanmeR]sy thk Gkizaint dlseadiaiain waldenhealon] mr]a@hl L] ca] ca] ca
cal

] yj kkU '\ mmtGnRnUnenn, ozooKpppHqqqgBr rr Ht t t KuuuXv| w mhc”~Y] ]]] ca] ca] ca] ca] ca]
cal ca] @a] cwmm ca] ca] ca] cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca! Xvv wWRWIX_ XXXX é{

1311} Y=o p) 58GAERIRk POV N ilized easprting RapEalin by CollupearERiea) ca] cal c |
a] ca] ca] calasmadd siod maddifeabmaielcialy @hitadlcomlienhe dddeak§igla¥ith o KENBETH

Zf?lcg} \égi gg ca] ca ]J‘E%\']'%'ﬁ?g]@'g‘] &ﬁ%é%g)%a]&% Hyca] ca]ercrznaa]ngal]n(l:gg]gca] calcalc
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] ca] ca] ca] ca] ca] ca calc caI Wiy fc(? L

al wr mhéd Y] ] c] caf}%rclaqt fr@éfrea]th%q LF] elF@a]Eé”@f 9ééfl@a]>t Bem bdPcal] ca] cal ¢
a] ca] ca] ca] cal cad&akeRlnak taks Braaktal#Be)a- { 04
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The pattern-embossed web was subsequently resin bonded (Process Step - R) with
a 37.5% solids acrylic vinyl acetate copolymer latex (Product No. 78-6283, National
Starch, Bridgewater, NJ; 45% solids diluted with tap water) containing 1% antifoam agent
10  (Antifoam B Silicone Emulsion, Dow Corning, Midland, MI) by passing through a
gravure coating station at a speed of about 12.1 m/min and a nip pressure of about 0.41
N/mm?. The gravure coater was set-up with a 20.3-cm diameter x 61-cm wide threaded
rubber roll in the upper position and a 20.3-cm diameter x 61-cm wide, 16 lines/cm
trihelical pattern steel roll (Northern Engraving, Green Bay, WI) in the lower position. The
15 resulting nonwoven sheet material was dried by passing through a 188° C oven at a speed

of about 12.3 m/min and collected on a 7.62-cm cardboard core.

Comparative Example B (Process Sequence PRS, Engraved Pattern A)
The nonwoven carded Web A was pattern embossed and resin bonded as described
20  in Comparative Example A using the pattern embossing conditions listed in Table 1. The
dried nonwoven sheet material was then smooth-roll calendered (Process Step — S) using
the process conditions listed in Table 1. The smooth-roll calendering process step was
accomplished similarly to the pattern embossing step described in Comparative
Example A, except that the calender station was set-up with a smooth steel roll having a
25  cotton cloth covering in place of the engraved roll in the upper position. The resulting

nonwoven sheet material was collected on a 7.62-cm cardboard core.

Examples 1 and 2 (Process Sequence PSR, Engraved Pattern A)
The nonwoven carded Web A was pattern embossed as described in Comparative
30  Example A using the process conditions listed in Table 1, and subsequently smooth-roll
calendered as described in Comparative Example B using the process conditions listed in
Table 1. The resulting nonwoven sheet material was then resin bonded, dried in an oven

and collected on a 7.62-cm cardboard core as described in Comparative Example A.
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Comparative Example B using the process conditions listed in Table 1, and subsequently

pattern embossed as described in Comparative Example A using the process conditions

listed in Table 1. The resulting nonwoven sheet material was then resin bonded, dried in

an oven and collected on a 7.62-cm cardboard core as described in Comparative

10  Example B.

Example 4 (Process Sequence SRP, Engraved Pattern A)
The nonwoven carded Web A was smooth-roll calendered as described in
Comparative Example B using the process conditions listed in Table 1, and subsequently
15  resin bonded and dried in an oven as described in Comparative Example A. The resulting
nonwoven sheet material was then pattern embossed as described in Comparative
Example A using the process conditions listed in Table 1 and collected on a 7.62-cm

cardboard core.

20 Comparative Example C (Process Sequence PR, Engraved Pattern A)
Comparative Example C (C.C) was prepared using the nonwoven carded Web A
that was pattern embossed and resin bonded as described in Comparative Example A using
the pattern embossing conditions listed in Table 1. The resulting nonwoven sheet material
was collected on a 7.62-cm cardboard core.
2§
Comparative Example D (Process Sequence PR, Engraved Pattern B)
Comparative Example D (C.D) was prepared by using the nonwoven carded
Web C that was pattern embossed and resin bonded as described in Comparative
Example A using the pattern embossing conditions listed in Table 1, except that engraved
30  Pattern B (pattern 70 shown in Figure 7) was used in place of engraved Pattern A.
Engraved Pattern B had a 29.4% bond area and consisted of a series of raised continuous

line elements 72 and 72’ that ran at right angles to each other in the cross-direction 75 and
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resin bonded as described in Example 2 using the process conditions listed in Table 1,
15  except that the cotton cloth covering the smooth steel roll was replaced by a material made
of rubber. The resulting nonwoven sheet material was dried in an oven and collected on a

7.62-cm cardboard core.

Example 6 (Process Sequence SPR, Engraved Pattern A)

20 The nonwoven carded Web A was smooth-roll calendered, pattern embossed, and
resin bonded as described in Example 3 using the process conditions listed in Table 1,
except that the cotton cloth covering the smooth steel roll was replaced by a material made
of rubber. The resulting nonwoven sheet material was dried in an oven and collected on a
7.62-cm cardboard core.

25

Example 7 (Process Sequence SRP, Engraved Pattern A)
The nonwoven carded Web A was smooth-roll calendered, pattern embossed, and
resin bonded as described in Example 4 using the process conditions listed in Table 1,
except that the cotton cloth covering the smooth steel roll was replaced by a material made
30 of rubber. The resulting nonwoven sheet material was dried in an oven and collected on a

7.62-cm cardboard core.
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resin bonded as described in Example 3 using the process conditions listed in Table 1,

except that engraved pattern D (shown in Figure 3, described above) was used in place of
15 engraved Pattern A, and that the cotton cloth covering the smooth steel roll was replaced
by a material made of rubber. The engraved Pattern D had a 20.5% bond area and
consisted of plus-shaped depressions that were aligned in cross-direction rows and
machine-direction columns. The resulting nonwoven sheet material was dried in an oven
and collected on a 7.62-cm cardboard core.
20
Example 10 (Process Sequence SPR, Engraved Pattern E)
The nonwoven carded Web A was smooth-roll calendered, pattern embossed, and
resin bonded as described in Example 3 using the process conditions listed in Table 1,
except that engraved pattern E (shown in Figure 1, described above) was used in place of
25 engraved Pattern A. The engraved Pattern E had a 15.4% bond area and consisted of
elongated cross-shaped depressions that were aligned in cross-direction rows and
machine-direction columns. The resulting nonwoven sheet material was dried in an oven

and collected on a 7.62-cm cardboard core.

30 Example 11 (Process Sequence SPR, Engraved Pattern F)
The nonwoven carded Web A was smooth-roll calendered, pattern embossed, and

resin bonded as described in Example 3 using the process conditions listed in Table 1,
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10  pattern embossed as described in Example 4 using the process conditions listed in Table 1,

except that engraved pattern F (as described in Example 12 and shown in Figure 4) was
used in place of engraved Pattern A. and that the cotton cloth covering the smooth steel
roll was replaced by a material made of rubber. Also, the acrylic vinyl acetate copolymer
latex binder (Product No. 78-6283) was replaced by an acrylic styrene copolymer latex
15 binder (Product No. E-3636, Rohm & Haas, Philadelphia, PA; 50% solids diluted with
water). The resulting nonwoven sheet material was dried in an oven and collected on a

7.62-cm cardboard core.
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acrylate/vinyl acetate/acrylic acid/D-125 polystyrene resin (Hercules
Chemicals)) (89/6/3/2), the preparation of which is generally described in EP
10 Pat. No. 554 832 B. The pattern embossed side of the sheet materials was coated
with 2 g/m2 of a urethane low-adhesion backside (LAB) comprised of the
reaction product of polyvinyl alcohol and octadecy] isocyanate (as described in
U.S. Pat. No. 3,121,021).

15 EVALUATIONS

Examples 1-4 and Comparative Examples A and B
The nonwoven sheet materials described in Comparative Examples A

and B and in Examples 1-4 were cut into appropriate sample sizes and evaluated
(machine direction and cross-direction) for Tensile Strength at break and for

20 Hand. The results are shown in Table 2. All nonwoven sheet samples of these
examples were observed to be hand-tearable and to provide a clean, straight tear

in the cross web direction and the down web direction with minimal fraying.
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*The medical tape QUICKTAPE, 3M, 5 cm wide (as opposed to 7.6 cm tested in other Examples). Thus, the tear results are lower due

sample size, whereas high tensile strength can be attributed to a significantly lower pattern embossing pressure.
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Table 4
Evaluation Results for Adhesive Tapes of Comparative
Examples F and G and Examples 13-16
Ex. Nw Process | Pattern Overtaping (mm)
Sheet
Material | Sequence N | Average St. Fall
(Ex.) Deviation | Off?
CF CA PR A 3 76 0 Yes
C.G CB PRS A 3 130 0 Yes
13 1 PSR A 3 1 1 No
14 2 PSR A 3 2 1 No
15 3 SPR A 3 10 10 No
16 4 SRP A 3 3 1 No
Conclusions
10 It can be concluded from the test results provided in Tables 2, 3 and 4

that the hand-tearable, nonwoven sheet materials and adhesive tapes of the
present invention (all made with resin-bonding, pattern-embossing, and smooth-
roll calendering process steps) have improved tensile strength, and/or overtaping
properties when compared with corresponding materials made without a smooth-
15 roll calendering process step or with a PRS process sequence (Comparative
Examples A-G). For example, as observed from Table 2, the sheet materials
made from SRP and PSR process sequences possess the highest tensile strengths.
From Table 4 it is observed that the adhesive tapes made from sheet materials
using the SRP, SPR, and PSR process sequences all possess superior overtaping
20  properties.
It can be concluded from the test results provided in Table 3 that the

engraved pattern can be designed so that the hand-tearable nonwoven sheet
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nonwoven sheet materials having an engraved Pattern A (Table 3), the sheet
material made with the SRP process sequence possessed the highest tensile

strength.

10 Comparative Example H (Process Sequence PR, Engraved Pattern G)
The nonwoven carded Web A was conveyed at a speed of about 13

m/min to a two-roll heated calender station (manufactured by Energy Solutions
fnc., St. Paul, MN) and pattern embossed (Process Step - P) using the process
conditions listed in Table 5. The calender station was set-up with a 25.4-cm

15 diameter x 55.9-cm wide smooth steel roll in the lower position and a 25.4-cm
diameter x 55.9-cm wide steel roll with an engraved pattern (Pattern G) in the
upper position. The engraved Pattern G is similar to Pattern A (shown in Fig. 6)
except that it had a 12 % bond area and consisted of 0.8-mm (cross-direction) x
0.5-mm (machine-direction) rectangular-shaped depressions spaced 0.5 mm

20  apart in the cross-direction and 1 mm apart in the machine-direction. The
pattern-embossed web was subsequently resin bonded (Process Step - R) with a
25% solids acrylic vinyl acetate copolymer latex (Product No. 78-6283, National
Starch, Bridgewater, NJ; 45% solids diluted with deionized water) containing
0.5% antifoam agent (Antifoam B Silicone Emulsion, Dow Corning, Midland,

25 MI) and 0.5% surfactant (TRITON GR-5 Union Carbide Corp., Canbury, CT) by
passing through a gravure coating station at the conditions listed in Table 5. The
gravure coater was set-up with a 20.3-cm diameter x 61-cm wide threaded
rubber roll in the upper position and a 20.3-cm diameter x 61-cm wide, 16
lines/cm trihelical pattern steel roll (Northern Engraving, Green Bay, WI) in the

30 lower position. The resulting nonwoven sheet material was dried by passing
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Example 17 (Process Sequence SPR, Engraved Pattern G)

The nonwoven carded Web A was convcyed at a speed of about 13
m/min to a two-roll heated calender station (manufactured by Energy Solutions
Inc., St. Paul, MN) and smooth roll calendered (Process Step - S) using the
process conditions listed in Table 5. This step was accomplished similarly to the
pattern embossing step described in Comparative Example H, except that the
calender station was set-up with a smooth steel roll (25.4 cm diameter x 55.9 cm
wide) in place of the engraved roll in the upper position. The resulting nonwoven
sheet material was then pattern embossed and resin bonded as described in
Comparative Example F using the pattern embossing conditions listed in
Table 5. The resulting nonwoven sheet material was collected on a 7.62-cm

cardboard core.

Comparative Example I (Process Sequence PR, Engraved Pattern A)

The nonwoven carded Web B was conveyed at a speed of about 13
m/min to a two-roll heated calender station (manufactured by Energy Solutions
Inc., St. Paul, MN) and pattern embossed (Process Step - P) using the process
conditions listed in Table 5. The calender station was set-up with a 25.4-cm
diameter x 55.9-cm wide smooth steel roll in the lower position and a 25.4-cm
diameter x 55.9-cm wide steel roll with an engraved pattern (Pattern A) in the
upper position. The engraved Pattern A (as shown in Fig. 6) had an 11.5% bond
area and consisted of 0.91-mm (cross-direction) x 0.203-mm (machine-direction)
rectangular-shaped depressions spaced 0.35 mm apart in the cross-direction and
1.067 mm apart in the machine-direction. The pattern-embossed web was
subsequently resin bonded as described in Comparative Example H at the
conditions listed in Table 5 . The gravure coater was set-up with a 20.3-cm
diameter x 61-cm wide threaded rubber roll in the upper position and a 20.3-cm

diameter x 61-cm wide, 16 lines/cm trihelical pattern steel roll (Northern
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collected on a 7.62-cm cardboard core.

Example 18 (Process Sequence SPR, Engraved Pattern A)

The nonwoven carded Web A was smooth roll calendered as described in
Example 17, using the conditions listed in Table 5. This web was subsequently
pattern embossed as described in Comparative Example I using the process
conditions listed in Table 5. The resulting nonwoven sheet material was

collected on a 7.62-cm cardboard core.

Example 19 (Process Sequence SPR Engraved Pattern A)

The nonwoven carded Web B was smooth roll calendered as described in
Example 17, using the conditions listed in Table 5. This web was subsequently
pattern embossed as described in Comparative Example I using conditions listed
in Table 5. Then, the calendered embossed sheet was subsequently resin bonded
(Process Step - R) with a 25% solids acrylic polymer solution (E-3522, Rohm
and Haas Company, Philadelphia, PA; 52% solids diluted with deionized water)
containing 0.5% antifoam agent (Antifoam B Silicone Emulsion, Dow Coming,
Midland, MI) and 0.5% surfactant (Triton GR-5 Union Carbide Corp., Canbury,
CT) by passing through a gravure coating station at the conditions listed in Table
5. The gravure coater was set-up with a 20.3-cm diameter x 61-cm wide threaded
rubber roll in the upper position and a 20.3-cm diameter x 61-cm wide, 16
lines/cm trihelical pattern steel roll (Northern Engraving, Green Bay, WI) in the
lower position. The resulting nonwoven sheet material was collected on a 7.62-

c¢m cardboard core

Example 20 (Process Sequence SRP Engraved Pattern A)
The nonwoven carded Web B was smooth roll calendered as described in
Example 17, resin bonded as described in Example 19, and subsequently pattern

embossed as described in Comparative Example I using conditions listed in
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Comparative Examples J and K and Examples 21 — 24 multilayer
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laminates were made from the nonwoven sheet materials of Comparative

5  Examples H and 1 and Examples 17 — 20 to provide Comparative Examples J
and K and Examples 21-24, respectively. Each multilayer laminate was made
by sandwiching polypropylene film between two nonwoven sheets, resulting in
the arrangement of nonwoven sheet/tie layer/nonwoven sheet. The three layer
sample was then placed between the platens (15.2 cm x 15.2 cm) of a preheated

10  Carver press (machine No. 2824-1; Fred S. Carver, Inc., Menomonee Falls, WI)
at 0.6 MPa for 30 seconds at 182°C. The polypropylene film (a 0.4 mm blown
XBP-486.0; obtained from Consolidated Film, Chippewa Falls, WI) served as a

tie layer to bond the two nonwoven sheets.

15 EVALUATIONS
The multilayer laminates described in Comparative Examples J and K
and Examples 21 - 24 were cut into appropriate sample sizes and evaluated
(machine direction and cross-direction) for tensile strength at break and for tear
propagation.

20 Tensile strength were measured using an Instron tensile testing machine,
Model 1122 (Instron Corp., Canton, Massachusetts) equipped with a 45 N load
cell, model 2511-105 (full scale range assembly A40-41A). A cross-head speed
of 12.7 cm/min and a 5-cm gap were used for all testing. Samples measuring
12.7 cm x 1.27 cm were conditioned for at least four hours at constant

25 temperature (20 °C) and humidity (50%) conditions prior to being tested at the
conditioning environment.

Tear testing in both the MD and CD directions was done using an
Elmendorf tester (Thwing Albert Instrument Co, Model 60-200) according to
ASTM D1922. Samples cut at 6.35 cm X 6.35 cm were conditioned as described
30 for tensile strength measurement, placed in the jaws of the tester, and clamped.

An initial slit was made before the pendulum was released. The test measured
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multilayer laminates of the present invention (all made with resin-bonding,

5  pattern-embossing, and smooth-roll calendering process steps) had improved
tensile strength when compared with corresponding laminates made without a
smooth-roll calendering process step (Comparative Examples J and K).
Example 21, for example, showed a 20% increase over Comparative Example J
in MD tensile while maintaining good hand tearability in the CD direction.

10 It should be understood from these examples that a wide range of
desirable physical properties could be achieved by tailoring the carded
nonwoven web fiber, the binder, the adhesive chemistry and coating weight, and
the processing conditions (web forming, calender temperatures, calender roll
materials and patterns, etc.) to meet a particular end-use objective.

15 The complete disclosures of all patents, patent applications, and
publications are herein incorporated by reference as if individually incorporated.
It is to be understood that the above description is intended to be illustrative, and
not restrictive.

Various modifications and alterations of this invention will become

20  apparent to those skilled in the art from the foregoing description without
departing from the scope and the spirit of this invention. It should be understood
that this invention is not to be unduly limited to the illustrative embodiments set

forth herein.
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.1096& () - . 10%B& (A pressure-sensitive adhesive article comprising:

a nonwoven backing having a first surface and a second surface; and
5 a pressure sensitive adhesive coated on the first surface of the backing,

wherein the backing comprises an embossed pattern on a fibrous web, wherein
the embossed pattern is selected from the group consisting of at least two rows
of a plurality of depressions in a first direction aligned to form columns of the
plurality of depressions in a second direction, wherein a distance between two

10 depressions in one column varies from a distance between two depressions in a
second column, and at least two rows of a plurality of depressions in a first
direction aligned to form columns of the plurality of depressions in a second
direction, wherein a distance between two depressions in at least one column
varies along the first direction.

15
2. A nonwoven sheet article comprising an embossed pattern on a fibrous web
selected from the group consisting of at least two rows of a plurality of
depressions in a first direction aligned to form columns of the plurality of
depressions in a second direction, wherein a distance between two depressions in

20  one column varies from a distance between two depressions in a second column,
and at least two rows of a plurality of depressions in a first direction aligned to
form columns of the plurality of depressions in a second direction, wherein a
distance between two depressions in at least one column varies along the first
direction.

25
3. The article according to claims 1 or 2, wherein the fibrous web comprises

nonfracturable staple fibers, binder fibers, and a binding agent.

4. The article according to claims 1 or 2, wherein the plurality of depressions is

30  up to about 28 % of a total surface area of the backing.
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6. The article according to claim 1, further comprising a release liner on the

pressure sensitive adhesive coated on the first surface of the backing.

7. The article according to claims 1 or 2, wherein each of the plurality of
depressions is in a shape selected from the group consisting of a diamond, a
rectangle, a circle, an oval, a triangle, a *“+” sign, a “<” sign, a “>” sign, and a

combination thereof.

8. The article according to claims 1 or 2, wherein the distance between two
consecutive depressions in a first direction is about (.51 mm to about 0.36 mm
and the distance between two consecutive depressions in a second direction is

about 0.51 mm to about 0.36 mm.

9. The article according to claims 1 or 2, wherein the each of the first direction

and the second direction are substantially normal to one another.

10. The article according to claims 1 or 2, wherein each of the plurality of
depressions in a row is in a shape selected from the group consisting of

alternating “+” signs and “-” signs.

11. The article according to claim 1, wherein the pressure sensitive adhesive is
selected from the group consisting of a rubber-based adhesive, a water-based
adhesive, a solvent-based adhesive, a hot-melt adhesive, and a combination

thereof.

12. The article according to claims 1 or 2, wherein each of the plurality of
depressions is a “+” sign and the plurality of depressions is about 15 % to about

22 % of a total surface area of the backing.
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about 15 % to about 20 % of a total surface area of the backing.

14. The article according to claims 1 or 2, wherein the plurality of depressions is

“» “” such that the plurality of depressions is

a combination of a “-” sign and a

about 15 % to about 22 % of a total surface area of the backing.

15. The article according to claims 1 or 2, wherein the plurality of depressions is

[T

a combination of a “+” sign and a “-” sign such that the plurality of depressions

is about 15 % to about 20 % of a total surface area of the backing.

16. The article according to claim 1, wherein the backing further comprises a

second nonwoven web.

17. A method for making a nonwoven sheet material comprising:

forming a randomly interlaced fibrous web of tensilized nonfracturable
staple fibers and binder fibers;

pattern embossing the fibrous web with a pattern selected from the group
consisting of at least two rows of a plurality of depressions in a first direction
aligned to form columns of the plurality of depressions in a second direction,
wherein a distance between two depressions in one column varies from a
distance between two depressions in a second column, and at least two rows of a
plurality of depressions in a first direction aligned to form columns of the
plurality of depressions in a second direction, wherein a distance between two
depressions in at least one column varies along the first direction;

subsequent to pattern embossing, smooth roll calendering the fibrous
web; and

subsequent to smooth roll calendering, uniformly interbonding the

fibrous web throughout using a chemical bonding agent.
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forming a randomly interlaced fibrous web of tensilized nonfracturable
staple fibers and binder fibers;
5 first smooth roll calendering the fibrous web;
pattern embossing the fibrous web with a pattern selected from the group
consisting of at least two rows of a plurality of depressions in a first direction
aligned to form columns of the plurality of depressions in a second direction,
wherein a distance between two depressions in one column varies from a
10  distance between two depressions in a second column, and at least two rows of a
plurality of depressions in a first direction aligned to form columns of the
plurality of depressions in a second direction, wherein a distance between two
depressions in at least one column varies along the first direction; and
uniformly interbonding the fibrous web throughout using a chemical
15  bonding agent, wherein smooth roll calendering is performed prior to pattern

embossing or uniformly interbonding.

19. The method according to claims 17 and 18, wherein the interbonding step

comprises infusing the fibrous web with a water-based chemical binding agent.
20

20. The method according to claims 17 and 18, further comprising drying the

fibrous web infused with the water-based chemical bonding agent until

substantially all the water is removed.

25  21. The method according to claims 17 and 18, further comprising coating a

layer of pressure sensitive adhesive on a first surface of the fibrous web.

22. The method according to claims 17 and 18, further comprising coating a low
adhesion backsize on a second surface of the fibrous web.

30
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29. The method of claim 26, wherein pattern embossing the fibrous web occurs
prior to smooth roll calendering the fibrous web and uniformly interbonding the

fibrous web.

5 30. The method of claim 26, wherein smooth roll calendering the fibrous web
occurs prior to pattern embossing the fibrous web and uniformly interbonding

the fibrous web.

31. The method of claim 29, wherein uniformly interbonding the fibrous web

10 occurs prior to pattern embossing the fibrous web.



