M CROAPERTURED. POLYMERI C VEEB EXHI BI TI NG*SOFT AND SI LKY TACT I LE | NPRESSI O\I .
TECHNI CAL Ft ELD The present invention has relation grﬁ_ﬂ"' ead "- '
m croapertured polymeric web exhibiting a=sebstantially un| fo and
silky tactile inpre n.at least one of its 5 surfaces. The esent

i nvention has furWréﬁo?\ﬂEg%TB# fﬁ%@j@g&w'@m RORTE ANDp 1KY
of discrete surfacge aberrations, aberrations having

its anplitude oriented substantially perpendicular to the surface 10 in

whi ch said surface aberration originates. A tiny aperture (mcroaperture) -
I's provided substantially coincidental with the maxi num anplitude of

each surface aberration. The di mghnéi‘\t‘_yﬁg Bt ed by the aperture at
t he peak of each of the surface abe ally reduces the
resistance to 15 both dJdé&®pr eREeSANt aninvestion ohaéachrelaﬁdhw ckgal a
surface aberratlmcrbapmdréuon pblianeratcaneb! | kRnfst f & mydratadtialy

periphery of each micro aII i n.the of thin,
irregularly shapdtlif %’f“&l%ef\;l\/rﬁrtcﬁ sﬁﬁ‘t" é%&;’ %sst'?l'é Q'btaélnleééﬁt?ﬂﬁ ofits with
the user's $kin, durtfam.ch are also 20 eaS|Iy defl ected when rel ative

movenent with the user's q-lf.ll p‘?-‘égéﬂf .nxﬁt{?low HaQ2 PG thdlr eggtﬁfﬁ\ % %'ﬁ%?}se

present invention exhibit npr oved
In particular, t H‘éehﬁac%hé)'ﬁlé‘gpohseﬁ@péﬁa cE%Ittmn ofhedigsretes sutface

contacts the vol Camerbtibﬁsedaeéhemstséia a&uﬁﬁé@ep%ﬁﬁtlaﬁs HiGAganes t ur ed
sation t rlenced W th

surface aberratiaon ter n expe

simlar fine scala@&’éﬁ”%&r r?§‘%Tte§'uFf"9§ga’é%%|I'Y aPFBPi%" Piarf 3P the Syrfage
uEapert ured.io Thiim dhidtermaesmﬁatecabéﬁ'atmw eﬁsgmtea WWRII‘IWWQ?G‘ in
S i ng actions,; . t 30
I ate?f‘ nmovenent (A'Fﬁ?apewgpei g é‘f@wﬁe Hggiaﬁ‘n cla?" éeﬂg g?s
movenent per pendimaxXisum o QME“MQI ahe Qad'!sensurment anrtmsoriurt h'Ehe

Qﬁlbf‘te Lon to such dis&SriMmGtyUEREatRe YPthe 4BOFtuMd' aF e fedkehr Wik of

the surface aberrations substantially reduces the resistance to

15 both compression and shear of each individual surface

aberration. In addition the volcano-like edges formed at the

periphery of each microaperture are typically in the form of

thin, irregularly shaped petals which not only reduce the

total contact -area with the user's skin, but which are also

20 easily deflected when relative movement with the user's skin

occurs., Thus mitroapertured webs of the present invention

exhibit a significantly improved tactile response. In
particular, the tactile response experienced when the user's Q

skin contacts the volcano-like edges existing at the peak of

25 each apertured surface aberration is a much softer sensation

than that experienced with similar fine scale patterns of

surface aberrations which are entirely unapertured. This

difference in tactile impression is most pronounced in shearing

actions, i.e., when the web's contact with the skin involves

30 lateral movement relative to the skin rather than simple
compressive movement perpendicular to the skin.

The present inventiori has further relation to such

microapertured polymeric webs which are quiet when subjected



28 rmverrent ~1..e., they do not exhibit- an-enbarrassing rustling noise
when the« wearer noves about. The present invention, in a preferred

enpodi neat , has further relation to such webs wherein each of said 5
mcroapertured surface aberrations is free of p Pl anar areas which are large
enough to inscribe a 0.1mm dianeter circle and IS so spaced relative to

al I adj acent “sur f acgy AguembheNsi,alat th Sin CbmBg¥raali

m I‘ﬁgﬂt
whi ch can be inscribed.in anéep anar sugface |r{§{er late sal sur ng

aberration and 10 réstling,pp hen the, wearer: moxes abowtn any portion of the
web's surface is less than The @rei&\mdﬁmmﬂﬁeat prérépRid %bdd?mi‘nh
y

t | ar | f h furt I t bst ant
Pon gl osey i or capelfhr CARUEC FOIgtIdR o, BUcK | wisBia." wignelrt Sach | B saiet
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wire support struct lire roapertured = surtace
correspond to thelS $PcSRIGeckLelativerda 3"b€4§ﬂé€mﬁ sunface aberragionsnghat

filaments 20 CO”pfhélnﬁﬂuﬁlbﬁ BRRite M dfCas péwék ﬁhfdl'Pthﬁe?e iﬁbénb@&kinof
significant planar areas hel ps t ensure t | nci dent

upon any portion of T%ep(ﬁé‘ﬂrl §ufy aFFu%qeﬁ'“ tﬁc?%‘ FHF{?C‘ goerration and;j ¢y
of directionsl0 Ashidt adjaeent surfaceraberrationisuonsarsy | gortionpof tthenweb's he

incident light to b f ed _thr, hmthe web and essentially
el i m nated. These t&@g%ti%rgggg%éé the mdc)lrigapertured web's surface to

appear substantially non- gl dhey pressaRGOxENtieay, | in napartinglamemmfemd n

the di sposabl e absoihBsdimant, RE$ORGEEF rdidén | to | SULTLEAGEN 1644 © to
construct absor ptlve devi ces, Fauch s di spos gl e di ﬁgers n| tar %I ns,

i nchnti nent devi cesMICIBBEHYR YReEics; S anWherein  the , 3URfACeSg o
dry cloth-1ikelsurfimterhedibté othehadiscrstas microapertured surfaco aberrations

are three-dimensionally curvilinear and correspond to the
.knuckles of a woven wire support structure, while the

- microapertured surface aberrations correspond to the
interstices formed between the intersecting filaments

20 comprising the woven wire support structure. The lack of
significant planar areas helps to ensure that much of the light
incident upon any portion of the web is diffusely reflected

into - a muitiplicity of directions.  Additionally the
microapertures allow a portion of the incident light to be

25  transmitted through the web and essentially eliminated.
These two factors cause the microapertured web's surface to

Y/ . appear substantially ‘non-glossy.

BACKGROUND ART _
It has long been known in the disposable absorbent
30 bandage art that it is extremely desirable to construct
absorptive devices, such as disposable diapers, sanitary
napkins, incontinent devices, absorbent wound dressings, and
- the like, presenting a dry cloth-like surface feel to the user's
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3 skin at any anticipated points.of .contact, e.g., as topsheets and/or )
backsheets. Wile woven and non-woven fi brous webs are often enpl oyed/ f or
this purpose because of their pleasant surface 5 feel, polyneric W?%s have
been shown to exhibit nore desirable fluid transport and fluid
restraining characteristics in many ci mecunstances. It is, of course, known
in the art to enploy polyneric webs as both fluid pervious topsheets and
fluid 10 i ' a B d@ﬂ@oﬁfdd!ﬁé'. S. as FRpshear®l e, U S
Pat ent No. gﬂgiﬁiﬁﬁuﬁng SKﬁB%tté_dOﬁ%in%n Cct ober - gﬁié?S di scl oses a fluid

i nper vi ous t RBAAPRH Rasks eﬂﬂ'm suitable for. use as a backsheet in structures

such as disposabl & aWRile brovem Tt atsh-wovieth Fibroushwebsgame petemnent | y

nmb dd 15 h.all dl | | ot h d
erossed. oo fhudies "Be” ol sEAGR, ShOMR 7 JRIE o uSRRAE sellt” orS,
i s made Sup feelf, palymenit nadeby bane beagl tshbiwral tg ebdndbitatmere hol | ow
protuberancegyg %ie}%bg?pﬂﬁﬁf tPékgsp@g QR&hﬂaiqier‘estPJingiE 5“%’5*5?’1%“%31 dth of

t he protuberan se vary fromO0O

nost prefer abnwamorﬁircumstansea% m.to 0.5 nm . . In the discl osed
enbodi ment, the prot unerigncqg Q_rogrgerrpkhg@el, Ofn 2tHe!l gg-pl tei gmpg;y pI anar -
wal | segrrents U.S.. Patenf

ff 848 i ssued-t o beonard J on
August 10, ppbyperig; sé’§ bdﬁbt d mefvipus nopsheetss antho 9%
t her mopl agt i Gmpierwiotsi babkshders o cbasdage baructures, <Ford dxamplégi ng

char acteri zeqy é‘aﬁé In 05, S4ICHer TELRY b RALGAAUCERR 7, R 21T EY of

rows of prot ing’”thé sha 'squdre bases
whi ch ext encﬂigﬂosqmlapélmld dmmrvwsoshwmmasmgmnucﬁun@qblerfartuse transverse

axes of the fhgl g bmsnae%%erswﬁemasesuehnsg spdiBbRelafbdarnbhe basesd
flat valley portions whic |ntersect each ot her at

ng
al | eged t hat baRdageos8Id film, haing IaovP“(fB'@I"FF‘&'iYerﬂm‘g‘?ssPa é’ﬁséﬂf‘ and
i ncreasedqls enmﬁaﬁdaméyempesmul%s Woven! fIbHE orNERRhi dnd hehidhshbesed

errbodl ment prefgeraury rescstance under machine stress. . The embossed

design is made up of latltudmany ‘and longitudinally

:alternating hollow protuberances and depressions on both

~ sides of the film. The width of the protuberances at their

20 'base vary from 0. 125 mato 1.25 m. - most preferably.

from = 0.125mm to O.5rmm, . - In - the "disclosed

embodiment, the _p'rotub_erances are comprised of a multiplicity

of planar wall segments. L o

' U.S. Patent No. 4,343,848 issued to Leonard, Jr.

25 on August IO, 1982. discloses another fluid impervious
embossed thermoplastic film suitable for ‘use as a:-backsheet, /

said film being characterized in that one surface thereof is

provided with a plurality of rows of protuberances having the

shape of pyramids with . square bases _'which extend

30 per‘pen_dicular_ to' both the longitudinal and the transverse

~axes of the film. The protuberances are joined at the edge

of the bases by flat valley portions which intersect each other

at right angles. It is alleged that the embossed film has a

low coefficient of friction and increased embossed thickness.

35 The protuberances in the disciosed embodiment preferably



4 Pave a base from0.10 mmto 0.25 nm * ' : and a height from 0.0125 mm
to 9.1 mn . In the disclosed enbodinent, the pyramds are
conpr|s$d of "substantially planar wall segnents. 5 The wuse of
fluid pervious polyneric webs as topsheets is also well known in the

art. For exanple, U S. Patent 3,814,101 issued to Kozak on June 4, 1974,

suggests the use I I Qus_ hydrophgbi c film provide vmth
plurality of .val vq{ 6\1’;é él P%ge \?ﬁfﬁéhg i%ﬂY'ﬁ {:?%('gg Meverse fl oW ald‘eiﬁ’hﬁw d
from t he absor bentfremMenendl2s5f mte devi co.hsmg t opsheet Ihor the didiswiesdd e i
absorbent bandage. edBHd;hEﬁtPUm@S%ﬂLmiéQ ChPE ClcofihridiG paﬁsgm’s‘vﬁ%‘éh‘"l}%e dto

speci fication andrnjl al ms, the term "macroscopically expande
describe three-di ﬂ%?'bﬂ%ﬁ' S§PA®EPES.webs, ribbons 15 and filns .of the

present ‘i nventbon, refers Thewabse of birpnd aﬁdr\fibhgs péymeritay geBgemgaused
to conformtothes f di nens,ji on farm structure so that
‘both surfaces ther® h%%%ﬁl gﬁ ta?sof’ t"fﬁqge'“?:ﬂ"f%rfgl 6ﬁﬁla'ﬁat tg‘?’h Qemples M-
aberrations corre®fatenit r3g81b, nmelsmdosco&ozalcrmslwﬁcml omoT¥, ggesty
form ng structuregphh o i d bei ng

I ndi vi gual ly di scer ni gfé%{ff 4 ﬁg ?éﬁ'&%%k d&%go%ceﬂﬁl 8'82'#}68‘3 Iaar

di st ance between tHaraljitynef gakyyaéatarﬁ!-tShyhmrarr@s@tnct htheglevesseftaw 4
inches. Such wgcr ofAd! frdm )thsxméui‘%@n‘t‘f‘éémeﬁt Q;?Oﬂge Yabidd 1a3Ba a{o?sﬂéet

typically caused to conform 0 e surface formng structure by
enbossing, i. fpe R Fl‘lipqsépiﬁ ﬁbsgﬂ’%&ﬁ Bead %&?ﬁ bits a pattern conprised
primarily of mal e projectibgs, thg dphepesdy.ofi - imer ng thﬁhef Prkast

truct hi bi , ?hm ||
retworks. or 30 ByeERRHE, A Rime.tnB (eHH, b oscoiiai Y, e3Benged, ¢ ace
of ‘e_forni ng strusthene usedeta Idoscttl?pethrehl-dtme‘rtmonaﬂep\astnpowebsf ribbons
interpreting j§e gh S?ﬂi‘nss&ecﬁ p&seﬁ%qn%ﬁ{ﬁwﬁreﬁbg {6 Webd, FBbons When

utilized herein to gescrl
and films whxch have been caused to conform to the surface

of a three-dimensional forming structure so that both surfaces
thereof exhibit a three-dimensional pattern of surface
aberrations corresponding to the macroscopic cross-section of

20 said"forming structure, the surface aberrations comprising
said pattern being individually discernible to the normal
naked eye when the perpendicular distance between the
viewer's eye and the plane of the web is about 12 inches.

- Such macroscopically expanded webs, ribbons and films are

25 typically caused to conform to the surface of said forming
structure by embossing, i.e., when the forming structure
exhibits a pattern comprised primarily of male projections, by
debossing, i.e. ~when the forming structure exhibits a
pattern comprised primarily of female capillary networks, or

30 by extrusion of a resinous meit directly onto the surface of a
~ forming structure of either type. Also for the purpose of
interpréting the present specification and claims, the term
"planar', when utilized herein to describe plastic webs,
ribbons and films of the present invention, refers to the

35 ovg_ral'l condition of the web, ribbon or film when viewed by
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ri bbons and filnms of the priesent invention, refers t.o the 35 overall
condition of the web, ribbon or filmwhen vi evved by 5 thé normal ;haked
eye on a macroscopic scale. In this context "planar" webs, ribbons ard .
.films may include webs, ribbons and filns having a fine scale yet visible,
pattern of surface aberratlons on onesor. both sides thereof, the
surface 5 aberrations conprising said visible. pattern not being

i ndi vi dual | ythié soemal irakedoey& comar matroscapial segte. whim thie cpatedendi cul ar

di stance bet “@%&awe ¥b§melrl380ﬁ¥ il nmyﬁgﬁc%iet Rgeb\é’ebBitfbfgx%cm U-S.

Patent No. 3 npson on
di scl oses onandxims angvlpmarfia?tsqam yegeyisitles, Piﬁ@?@s%foﬁﬂcﬁqey expanded

thr ee- di menshpé@tatiopdshest . &@mwsm&ﬁf Sy CkHepBor,TEaRd € siiRffe! al . but
a base opening

. provided V\nthta‘p @ed CaEIH rles IIar|es havmg

in the plhnedBerrations;,camprising - aﬁa@pek"ﬁ %i nBatterdt ePt o PeIBG t he pl ane
01;) thg t opshaedividuaity Wemﬁm ntp bmﬂmonmalngak’edgeyenm vihieh t he .
absor bent pa i apsor bent - ban croscopl cally
expanded pol gﬁéﬁ'@'&é%é' QWEF r?g‘Q‘r%%'?ﬁ‘ seleavﬁreﬁ&‘!g ﬁ"‘gqg‘eaﬂ ®npr ove
tactile i npretdhenwelp ds280 Cﬁﬂ-so di sclosed in the prior art, as is the use
of such webs as .tops S a h Sﬂ%@ bsor bent
bandages. For exanp f]j3€§ cgr?non Z;:'a? ?ﬁ 3§§Js§h9gafﬂ 9@0 i ssued to
Sor ensent®n D&yembeqm kS8 o Siscleses; %s&b‘le@l’&ﬂfabéi‘”ﬂév?ﬁg fluid) ui d

pervi ous teXbéfﬁdquDﬁakﬁ%tscgéiéﬁy eRparnded Q&Péé—diﬂﬁh?fdnlai torsﬂaét t?psheet
mu |c1 y O

| |
o 02 SBBsbaBP A Shertaabled Sl ‘D€ MRS N o0 e
Macr oscopi c ;apéredecaplllalntes‘l said lmapnllhrlesrmavtmg anase;Iapehwhg kim t actil e U

o ooy oo BHECH: i Sobdnddi gl B dher cpening, reffas ronl 7% Pne
subst anti%l | $he plane of the topsheet, said apex open ng being m intxmate
contact with -the absorbent pad utliized in the dlsposable
absorbent bandage.
' Macroscoplcally expanded po|ymer|c webs emp!oying
features to reduce gloss and’ 1mprove tactile’ impresswn are

20 also disclosed in the prior art, as is the use of such webs as
topsheets and/or - backsheets in disposable absorbent
bandages.  For :example, commonly ass:gned U.S. Patent
4,327,730 issued to Sorensen on May 4, 1982 discloses a
disposable diaper having a fluid pervious f_extured topsheet of

25 thermoplastic material.: The 'tbpsheet s macroscoplcally o
expanded and is. provided with a multlplluty of nubbles o/
across its surface. . The nubbles do not s.ubstant:ally alter
the macroscopic profile of the film, :"but 'do impart a more
cloth-like tactile impression and reduced gloss to the film,

30 -An improved macroscopacally expanded
three-dimensional polymeric web exhrbmng a substanually
non-glossy visible surface and cloth-like tactile impression is
disclosed in commonly - ass:gned U.S. Patent 4, ,463, 0#5 issued
to Ahr et al. ‘on July 31, 1984 If desired, the

35 macroscopically expanded ’threé—dimensnonai pblymeriq web of



néﬂlglo§sy visible surface and cloth-1ike tactile:inpression is disclosed
in com¥nly assigned U.S. Patent 4,463,045 issued to Ahr et al. on
July 8¢ 1984. |If desired, the 35 nacroscopically expanded

t hr ee-dimensi onal  polyneric web of -6 Ahr et al. may be used as a fluid
pervi ous topsheet in a disposabl e absorbent Dandage. The visible surface

2. ''s preferanhy AhEVeESIUAES by T FRVS Hda BOLVIGHs. Fotthastc it ¢ orn

of surface aberr atdisposatdei @abgorbentn baridaget oo Thenevisiblec sdirfacer if bitiee by -

t he normal naked ; I eu dj A e J.he viewer's
g e DA ek a L PR b5}

eye and the plane of the web, ) ern o
surface aberratiorf3hfsehialn is dneferably provided: avith aa | regulpniyn fpeced 10

specul ar ref | esti anicpbsdopic (Ratterr Ot surfage hbUPbatioRy, R8I G baindreans |
of a one sided form nﬂ grﬁ:rci‘%s]éﬁherelin sg\lxg ﬁurface aberrations are
transnitted throudf®t HB® scernible, bye they permal p'r‘%‘E‘?égﬁyﬁgw&e“bﬁh?reans

of a two sided forpenpgndicuias distarrcei betwadeth thieé fiewertBesyd andn thaRaheposed
15 directly onto i.sible sy face of the . . he f ace.aberrations
Lol g il & S LRCe O e R which pabRA Br R | ho

may conprise either protuberances projecting r
surface of the wetRbsrrakipnesis ohighlyo)effective gimesubstaritialbyr deljminating he

surface of thaovelspebutan FiMfedtitiCkbr RRUUERD AGE. || SAAVWEDs Wiy e
enbossi ng Nhg;gfcoplcal y expanded

menber . ) . o
t hr ee- di mensi onal RIGAyced; by,asen e M Sided cfarming; preersspathanein o Ahr
et al. are often eapd eyuadacs aberritidis ¥es transhittdd throudhDiie Shickakss €S

ori teri a wni ch 26 9'nahE worSutind (Pre@sie (& e Peuth A1 5 SWRARER tern
of wwrface aberratfponing process witensinfsaidl yurfackeabenratiodsnare iigpbsedd
o ot b 1e ARty by ihelShal i fiFabd e thel W, o HHE Aditich e
nmacroscopi cal |y 8PgEriens may comprise either protuberances projecting
generally outwardly from the surface of the web or
depressions projecting generally 'inwardly from the surface of
the web, e.g., the knuckle pattern of a fine woven wire
20 embossing . member. : Macroscopically expanded
three-dimensional polymeric webs of the type disclosed in the
patent to Ahr et al. are often employed as alternatives for
cloth and fiber structures which contact the wearer's skin.
~ - The patent to Ahr et al. teaches the criteria which
25 must be met with respect to the regularly spaced pattern of
surface aberrations in order to diffusely reflect incident light
and thereby eliminate gloss. It further teaches that in those
situations where a more cloth-like or fiber-like tattile
impression in the resuitant macroscopically expanded
30 three-dimensional plastic web is also desired, the surface
aberrations in the web should -preferably -exhibit an average
amp_litude of at least 0.005 mm (i.e., 0.0002 inches), and
~most preferably at least 0.0075rm " (i.e., 0.0003 inches).
Accqrding. to Ahr et al., a more cloth-like or fiber-like tactile
35 impression is . perceived in macroscopically expanded
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30 three-dimensional plastic web. is-also desired, the surface aberrati onls
in the web should preferably exhibit an average anplitude of at :l eaﬁf ‘0. 005

nm (i.e., 0.0002 inches), and nost preferably at |east O. 0075 i.e. ¢
0. 0003 inches). According to Ahr et al ‘9 a nore cloth-1ike or fiber-Iike
tactile 35 inpression Is perceived “in macroscopically expanded: 7

hr ee- di i | pl ' ich .the af i-oned |itude
cri tort & whotREPerdimebeianal cPizslE, HepB s ridhveete tF AoERPRNNGRED,
depr essi ons damplitudeheriteria t Whether dhehsurtacee abeerationsiceomprisée web 1s

di vided into ' 8l Sid : : eg £ not her by
a di stance -Ofﬁzﬂthﬁggésqé%égngrgrh\%gﬁ%s. %&%ﬁozggaf%hgéf ‘?H‘l %ﬂﬁfﬁe case
of protuberark®se, the isurface tafpther weke ighdividedbniptahpthleasht tve the
observer' g skdigtinehigl8nés seP8rHRYefiim R’ 836thePSbY La idistdiResspatantial ly
planar surfgace . in which said b(ﬁ)(r?ra_tj ons. _}0 ﬂ.l‘l_gl nat e_whi CP contacts
the observer J€8%% nO-00% . (11e..¢ P 4RO2 Singhies) s  AB; T abR%® s&Fd di vision
i s carried oysrdtabardnaes, nitcisosikietopspef tiee raberprations ovhictiucenitactea of

contact with e € t rf e nd_not _exi stence of the
pattern is tathgugﬁgé)%g?%&k\?gﬂ.%% QI., ML CX‘E_‘? %e&%'ge@sg"f"st Lte'ssg‘aﬁri or fluid
and vapor harsfibistgntistly acplanast i surfadechiranwbishpr saidiedaberrptibpseri ¢ webs
of the ahereBigindtedwniy 28dchs! tne "BBEERVertd SLiif]V af0cH, Wion
contrasted to “woven and non-woven fibrous webs, considerable effort
has been = exiveten suggeststhat decpuse 5gid division isscargiad oy inoat he use of
pol ymeric webfine nmécrivsaspicigattéring Deily. thbi Feduaedh 4He@do?sonaztbeen

oot o scputookid Aakeress! SreelS %R ke, 6B RS PepCoRBlacE o7, P2 10
particul arly tiiet pattespeist tacdualdp spérweived.ng t he teachings 25 of t he b
aforement,soned Ahr ege?%%sﬁea%feqhe. tsnsfﬁ@e'éqﬁﬁg-gﬁae%bk}éap?hgnnaas been to

macroscopi cal |y expan S using I mrensronal ernswhi ch make
t he web | ook characteristics which can be provided in polymeric webs of

the aforementioned type and their inherent cost advantages

when contrasfed:_ to woven and non-woven fibrous webs,
. considerable . effort- has been expended to improve the
20 consumer's reaction to the use of polymeric webs ‘in contact
- ~with the skin. While much progress has been demonstrated in
eliminating the negative - consumer reaction to placing
polymeric webs éomprised of plastic in contact with the user's
skin, particularly with respect to webs following the teachings
25 of the aforementioned Ahr et al. patent, the approach )
generally taken has been to macroscopically expand the webs \J
using three-dimensional: patterns which: make the web look |
more like a fibrd_us ‘or cloth structure. Examples of this
_ _;echnique_ are the webs disclosed in -commonly assigned U.S.
30 Patent 4,342,314 issued to Radel and Thompson on August 3,
1982. While such webs are generally at parity with fibrous or
cloth structures in terms of visual and tactile acceptance by
consumers, it is an object of the present invention to provide
~ both "planar" polymeric -webs and "macroscopicaily expahded"
35 polymeric webs. exhibiting a visual and tactile impression



norie like a fibrous or cloth structure. ' Exanples:of this technique are the
webs di*scl osed in comonly assigned U.S. 30 Patent 4,342,314 issued to
Radel st Thbnpson on August 3, 1982. Wiile such webs are generally at
parity with fibrous or cloth structures in tegms of visual and tactile
accept ance by consuners, it is an object of the present invention to

provi de both "pt anag,mml ;greéé,fergﬁ? qu maP Prgﬁg,pwawne@a@%%? 32‘,' .

pol ymeri c webs exhi b| ting ré%‘ Vi sua e | npression

general |y consuner WP¥PR:3 W\'br“"%’&ﬂt fibeous webs\of comparahis macvescopidr ous -
webs of conparabl e pmfll:scopl c profile.- It is another object 01;] thﬁ Bresent

I nvention to 5 provi de S, of af orenentioned type which exhibit
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 DISCLOSURE OF THE INVENTION

. According to the present invention, there is
provided a microapertured polymeric web exhibiting a soft
and silky tactile impression on at least one surface
thereof, said silky feeling surface of said web exhibiting a
pattern of discrete surface aberrations which are not
individually discernible to the normal naked eye when the

. perpendicular distance between said web and the observer's
eye is at least 30 cm wherein the density of said pattern of
U ‘microapertured surface aberrations is at least 558 per
square centimetre, wherein the center-to-center distance
between any given'microapertured'surface aberration and any
adjacent microapertured surface aberration does not exceed
0.635mm, each of said surface aberrations having its
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square centinetre, wherein the;center-to-center distance betaeen any gl ven
m cr oapertured surface aberration and any adj acent m croapertured surtace
aberration does not exceed 0.635mm each of said surface aberrations™®avi ng
its -9- anplitude oriented substant+ &8 |-y perpendicular to the surface in
whi ch said surface aberration originates, and having -a maxi num cross
sectional dirnension not exceedi n%@o Smm as neasured perpendicularly to its
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The individual microapertured surface aberrations of the
presént invention preferably have a maximum cross sectional
dimension of 0.25mm or less, to satisfy the foregoing
individual discernibility criteria and it is not a
requirement that the entire surface of ‘the seb be
microapertured nor that the web be “planar®.
_ While it Is not a requirement of the present

invention that the microapertured surface aberrations be of
the same size or that they form a regulated pattern, in a
particularly preferred embodiment, microapertured webs of the
present invention may be produced by impinging a jet of hlgh U
pressuro liqund on the exposed surface of . a web of flat
.polymeruc film while said film is supported on a fine mesh

' woven wire support member. The high pressure fluid jet not
only' causes the smooth flat flim to assume the overall knuckle
pattern of the woven wire support member, but, in addition,
causes fine scale aperturing,i.e., microaperturing, of those
portions of the web coinciding with the interstices between
the intersecting woven wire filaments comprising the support
member, When the microapertured web is removed from the
woven wire support member, the surface aberrations
corresponding to the interstices _betwéen the ln_tei-s'ecting wire
filaments each exhibit at ‘least one tiny aperture, i.e., a



pattern‘of the wpven wire support menber, but, in.addition, causes fine
scal e @perturing;i.e., mcroaperturing, of those portions of the web
cpinci#hg with the intersti‘ces between the intersecting woven wire
filaments conprising the support nenber. When the m croapertured web is
renmoved fromthe woven wre support nenber}® the surface aberrations
corresponding tao the interstices between the intersecting wire filanents
each exhibit at | e@iarogperturey substamtially  ceincidentaliovith ctheipepointe of
substantially coi nghdpsim! aniplitudelei r poi nt of maxi mum anplitude. Wen
using filanments having a dianeter of 0.18 mm woven wire support structures
having a mesh count of 5 Xthencsingafilaments haying,@,diameter| pfic@yl&mm py

I23 5 }‘i I amagt s per |inewbven alireNBGppoFtcistradturedthdviagt admeShf to@ERES per
i neal an by

31.5 Il ts per ld.neal an _have been found tqg.,pLoduce
"pl anar” webs éx-hi%ﬁt{eﬁaggsar e scalfdamepts Reby ﬁﬁFEfogber{hYeg% rface
aberrations of thefilamenisepent linealent con. maati tprefevabbecatdesst | Blils been
found that there i I ki NG j.aprovengnt -k actd lIDi ted by
t he surface of theﬁmégéhéi'f]?'ldﬁgpt%ﬁe/ m r'oggbgrtu&ielé'ﬁféﬁszagﬁﬁi%%é%i ch .
contact ed the wovelave reeesyfpend tarmroduger 'Alpnen? webs f exhibitingr acipe)

when the m croaperswedgmrhs o¥OMerSiperturdtl  sWifles WaBerratipid! igtaltheVeb
cont ai ni ng simlar, ut unapertured, surface aberrations. The
m cr oapert ur ed‘q/vebp?ﬁienén'lnyeﬂgﬁears substantially non-glossy, but, in

addi tion, exhibits a "soft Quitel urexiplegtedipctitl has pens fourd whatithepedsrs 20
of conmparabl o mact BenniaIBFR e IR Bacte (EBar R Ao fe BV thE "
bound, it is belieswunfacéaf the wehrexhibiting dhenmicroapertures| thenpuefacieon i s
a dizect 25 resulyni cohlibctedl thQ@2RBUENT Wire Isupport "mefiber t BGring'Ithace
15 forming process) when the microapertured web is compared to
-an  otherwise - identical web containing similar, but
unapertured, surface aberrations. The microapertured web
not only appears substantially non-glossy, but, in addition,
exhibits a "soft" and "silky" tacii_le impression which appears
20 to be preferred by many consumers even over fibrous woven
and nonwoven webs of comparable macroscopic profile and
pattern.
_ While not wishing to be bound, it is believed that
this marked improvement in tactile impression is a direct
25 result of the microapertures in each of the surface
U aberrations of the web. In particular, it is believed that
unapertured surface aberrations of the type generally taught
by the commonly assigned patent to Ahr et al. have a
tendency to behave in a manner similar to a supported "arch"
30 when they make contact with the consumer's skin.
| Introducing a tiny aperture at the peak of the "arch" in each
surface aberration of webs of the présent invention is
believed to greatly reduce the structural resistance of the
surface aberration to collapse when compressive and shear
35 forces are applied to its uppermost surface. Accordingly,
webs of the present invention exhibit a tactually softer



aberrations of the web. |In particular, it is belieuwed that «unapertured

. surface aberrations of the type general I y taught by the conmonly assfgned
patent to Ahr et al. have a tendency to behave in a, manner sinilar t
supported "arch” 30 when they nmake contact with the consuner's
skin. Introducing a tiny aperture at th® peak of the "arch" in each surface
aberration of webs of the present invention is believed to greatly reduce
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jet, gnd iare somewist imegegaﬁ arabo&bouthetf'phruﬁeterﬁebﬁr thef cbb cusp. .
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contact with tﬁ%o'ﬁ’uﬁéw %2@%} &?alﬁ%éy %@F r"%‘f Cl? syrf%ger esi st ant
to conpressi mhwﬂld lshbarcmacﬂesmm the meaﬂneslsmaperoﬁrsmhllerr abtali ke"
structures t t r f'fgl'?f t e lLect] f the '
papi | | av# o?mtAE I%%n under aﬁtd coi |ie§§€vle %add%fhegp E gved t hat
t hese tw f ad the ginapertueed; | Gdé‘h"d‘iﬁi §ﬁ@;ﬁsyee%daugbtdmem Qtn tactile

response, pardyi, cUhérde/ |!Wt%'ihshbele§§|@eﬂ§ctﬁkﬁ'ﬁfbft thel papiliathe rdlges ofr oke the
surface of th vveg Sof and SI!@Eﬁy eli ng croaﬁéttured we of the
efe

present inve er ian ag, rce0e Rtk ey gnded"
from their twd afaatdrs mafrld;mrthm sudden amd ouneepectedi tmprovementesi r ablu

fluid handlipg ol OrediRILNBRHIELNRD. wnEH2SAET Ski O sclehe

preserving i npres3ron and ron- t&l oésy
appear ank®. nmr@ﬂwegtmm m@agq)pﬁrf@euyebor fornming both

Soft. an_d silky feeling microaper_tured webs of the
present invention can, if desired, _'-'__bé-"'"'rhééfos_cc’apically
expanded" from their "planar" configuration to : provide

particularly desirable fluid handling and/or breatheability
20 . characteristics, while preserving ' their markedly improved
tactile impression and non-glossy appearance. '

Preferred methods and apparatus for forming both
"planar" and "macroscopicailly expanded” webs of the present -
invention are also disclosed. S |

25 '
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"pltanar” and " maer oscopi cal |y expanded” "webs of the present invention are
al so dkscl osed.. 25 30 35 12 BRI EF DESCRI PTI ON OF THE DRAW NGS Wil e t he
speci fteation concludes with clainms particularly. pointing out and
distinctly claimng the present invention, it is believed the present

I nvention wll be better 5 under st ood ¥®rom the fol | ow ng description

in which: Figure -1 is 8o ol r E&M :
cross-sectional view of a%m%f V“dRWﬁ.w&E%k} ' . xhibiting a
fine scale pattern of uWibijertthed specifisatoabecomtiudes with t hdainig/pe
generally disclo i he . r Laned, ¢ Ly assigned
patent of Ahr et ilgﬁt'ckl&d.&#esg'k?isnga %Hte%kge?ﬁﬁggsﬁ#ﬁwﬁ&% t t?zifs%fnt
Figure 1 illustratnyentior, ritsisobeleved the nresent inventiani will bedetter

papillary §idges @indebStood From thBCfIRWing dédtafitidrd aﬁ*ﬁk%a' stroking
action applied to the_sur;%ce 0 h b via 15 t he observer's -

f the we .
finger; Figure 3 is a gredt'OY¥ren| dr geld sidpl Breatdy sciepianged crgaplifiest i onal
illustration of ac'r'-otsi-rsecﬂoﬂﬂl-mléwi ofwab pﬁrior]g mtp]["wmr;i'rpwméﬂa web
illTustrating an overalk.fing sgale pattern surface aberrations generally
simlar to that oFx[‘ﬂgtW@o ghog\',ﬁezoggale pqtﬁerrh §fir ddnaperyieed ; sugface
depicting the pebeerationsof of nitheoatypeur qgemeralty peisclosedcacin sutHeace
aberrati ofy Figur e m6niy | i n ]y sigm]ar to that
of Fi gur eﬂ)Z, but ggﬂﬂiégﬁnﬁﬁ%ﬁg%sg&%eag?)yntgﬁesalte%ﬁo& %Aﬂ"u?ga *‘and t he
papi | lary ridges of the sKFiigusf 2hdSw@ardews generally simfiaer te othatatef a|

novenent betvween Fig@rébisalustrating ithaerespishden 8f UIHRE stipedceS dbbarstidHs t he
pol ymeric web; Fi gure 5 i Sl re{:’l.t enl ar edmsi i lified p;ersf{)necétri \tlg
illustration of a od s P &?‘ i &q%%?p&ft X "blng‘n he y3er s,ding a
/ : lateral stroking action applied to the surface of the web via
15 the observer's finger; | '
| Figure 3 is a greatly enlarged simplified schematic
cross-sectional illustration of a "planar" polymeric web of the
present invention illustrating an overall fine scale pattern of
surface aberrations generally similar to that of the web shown
20 . in Figures 1 and 2, but depicting the presence of a
. microaperture at the peak of each surface aberration;
Figure 4 is a schematic illustration generally similar
to that of Figure 2, but depicting the response of the web of
Figure 3 and the papillary ridges of the skin on the wearer's
25 finger to lateral movement between the observer's finger
and the uppermost surface of the polymeric web;
Figure 5 is a greatly enlaf‘ged simplified perspéctive
illustration of a segment of a microapertured "planar" web of
the type generally illustrated in cross-section in Figure 3;
30 Figure 6 is a greatly enlarged simplified schematic
| cross-sectional illustration of a "macroscopically expanded"

35
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t he type generally illustrated;in-cross-section in Fgure 3;+ 30 .
Figure 6 is'a greatly enl arged sinplified schematic cross-sectianal ™/
illustration of a rracroscop| cally expanded" 35 , 13 three-di rrensudnal .
web fornmed using a "planar” web of the Qéesent i nvention as a starting
material; Figure 7 is a view generally'Simlar to that of Figure 6, but

oxpanoad %ﬁﬂ-ﬁﬁﬁé#ﬁor?ﬁm aper%"ured?ﬁiﬁ?ee pmﬁg%r ?g)pbf:amey

expanded"”, CrosScopi ca Fmensi onal  pol yneric web
for ned usr ng pré-ﬁranm\fenm ob a rséameganatelrralent i'on as a starting T

material; Figure 8 is ﬁggreabl s amich %&?Eﬁgﬂ%ﬁnb}' ust biRde gy of a

preferred process for fdrmn | anar croapertured web of the
present invenFig#reant. tr@rteaﬁbewmm@nose%r'a%w embe ‘P@)’ ofs@ d planar

web tp a l'li\éeﬂrsétbﬁﬁﬁgllyonahx@ahgzﬁﬂrat|ﬁ5cmf§cﬁbld§|ﬂy i ?p@?ﬁjr{e@df ?Ihso bg
macr oscopi ca LLure e S, a en ar I nset . O e we
15 pshomﬁf#ﬁf'ﬂ?ﬁ’ﬂog&'gﬂ%&m‘?%caﬁﬁbpf‘%@??ts|‘%§P Iﬁg %“ g'B S a

greatly enl aogetue pressntoinvienhtionm as eastartingdnatebiathown in Figure 8 while

it il | ' | d
hser of the 0. © - Flbur€ Wik 'd 8Readl) sibptled Senidade AagalicR ) 95
been " macr oscopix Arefenredapaecessafior ferming ¢pi"gdanar! awrtqapsutu@am LED

DESCRIETI ON OfgefHef ! %We@hﬁ m%etionl anusm&eaere?-ar-rnx r&‘sf}b
simplified 25 SS- sgct view of a segnent o |gﬁrldgn

pol yreric webe’_EBa‘é‘*mgolt fﬂciﬁ'éa'écal'”é Phat¥er i@ of Efﬁ?‘&é‘@e P?'at i ons 20

of the type geoefiguration swhh&ednay\, ifedasioedealsoobedmaerasuapicatlysi gned
U S. Patent 4 ’Sﬁ"?ﬁa to Ahr et al. The web 10 is shown at. 30 rest on

a substrate 3 frmay be, for exanple, the - )
Figure 8A is a greatly enlarged inset of the web

15 shown in Figure 8 prior to any processing;
Figure 88 is a _greatly . enlarged inset of the
'mrcroapertured web . shown in Figure 8 while it is still in a '
"planar" condition; and _ .
Figure 8C s a greatly enlarged inset of the
20 microapertured web shown in Figure 8 after it has been
"macroscopically expanded" and macroscopically "apertured.

DETAILED DES_C'RlPTlON OF THE INVENTION
Figure 1 is. a greatly enlarged simplified

25 | crosé-secti_onal view. of a segment of a "planar" polymeric web
10 exhibiting a fine-scale pattern of surface a'berrations 20 of \J
the type generally disclosed in the aforementioned commonly
assigned U.S. Patent 4,463,045 to Ahr et.al. '

| The web 10 is shown at

30 rest on a substrate 30 which may be, for example, the
absorbent element of a disposable absorbent bandage. The
overall caliper of the surface aberrations 20, i.e., the
distance separating uppermost plane 40 and lowermost plane
50 is preferably at least 0.005 rm (i.e., 0.0002 inches),

35 '



absor befnt el ement of a disposabl e absorbent' bandage. The overall caliper
of the. surface ~aberrations 20, i.e., the distance separating uppernost
pl ane %@ and'| ower nost pl.ane’ 50 is preferably at |east 0.005 nm (i.e
0. 0002 inches), 35 14 arid nost preferably at |east 0.0075 mm

(i.e., 0.0003 inches), generally In accordan & with the teachi ngs of the

d h T df I
pattern of surf ace SAlemosti pr8tedbiy ahi1easP RS MReral | (hee ROt ( orn
s not di scer ni bl einchesle gahechlbyeimknntowmwrwnhdlthul teachiing S n6e tbﬁt ween -
the viewer's eye agflortenrpentf?alnga atént B AVH?.pe%’ Zﬁ'T on@mﬁorf%“llaﬂ-:ye %‘?a‘:&ny

greater. Furthernore, each e sur face ab
pl anar areas whi chfisee scaleyepattennhof osunface i akerrationsm2010s ufficienfly004

inch) dianeter gi ransnamﬁat Sthe? p%%@@ﬁ# isehat | agschpm%hé &{ &Jée rﬁaﬂ?%c%#b

surface aberrations that he maxi pum di anet er
i nscribed on any pWRS8r %MES"FM%&?W‘@@SB@W%M%&M%& saRYeandnd
any adj acent surf acite alptaneit ofn thes weébss ig30nam0. 1 nm on(' dteatdt, 004

15 inch . A ' I he f tt f
aberrations 20 s ST Esrrdt Eaefdoor, e sk Pl HlEraonE uﬁa?%e ot
reflection of inci@eytplangnt arease which aare darge ®noagh 26) mia;mblef adesl mad,
correspond to jqie tﬁhersé'oﬁﬁs\xﬁﬁt)“ﬁﬁh?ne%& diP&l‘éréﬁ&tukr‘% {pa!:é‘geﬂaﬁtﬁ\‘?

woven W re support | S subj ected Whi'le in
a heat ed conditionall ofhghe,adjagent ’&Jrf?ﬁ?ﬁ eah@ma&loes abptcéhe gaximuw

aberrations 20 fol pmdtbe &prahquccuca‘letmich Icaneaasmﬂekmcﬁ%p%y pldhapeb 10
while it is subjected. to rature. Because

the interstices B'éﬁﬁﬁn‘sq%ﬁf@?@@& Wf?‘f'afﬁﬁ?lt%agel'ﬁaﬁﬂ'é ¥ 3 Ppor t
meraer are physi casugfacer aberratiornt his Welss1@has aadsmd t o con(ioel t 0, 00ae
surface profilg of ir;ép,eesy\pven .vm' re support menber when :
According to Ahr et al., the fine scale pattern of
_surface aberrations 20 is effective in substantially eliminating
specular reflection of incident light. The surface aberrations
- 20 may, if desired, correspond to the interstices between
20 intersecting filaments of a woven wire support member on
which the web is subjected to suction while in a heated
condition. The valleyé 28 intermediate adjacent surface-
aberrations 20 follow the contour of the filaments which
support the web 10 while it is subjected to suction at an
25 elevated temperature. Because the interstices between
Y ' | intersecting filaments in the woven wire support member are
physically very tiny, the web 10 is caused to conform to the
surface profile of the woven wire support’ member when
_ subjected to vacuum, but is not apertdred at the unsupported
30 interstices. Accordingly the surface aberrations 20 exhibit a
closed end wall 25 which is secured about its perlphery to the
sidewalls of the surface aberration.
As pointed out earlier herein, web 10 is considered
to be a "planar" web, since it exhibits a fine scale patterh of
35 surface aberrations, said pattern not being readily visible to
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subjected to vacuum but is not apertured at the unsupported. 30
interstices. Accordingly the surface aberrations 20 exhi'bit a cl osed‘”end
wal | 25 which is secured about its periphery to the, sidewalls of the™ ¢
surface aberrat'i on. As pointed out earlier herein, web 10 is considered to
be a "planar" web, since it exhibits a #%ne scale pattern of 35 surface
aberrations, said pattern not being readily visible to 15 the naked eye

when t he per ptigiiRalted eyesmhen: thet ﬂeéne@qlreuwe\ﬂéﬂas\ceyéemn H&ep| ane of
the web is abOl&N&QsldW]%&dokhﬂfﬂahefef tAlet heughs la%htumwﬁems orur face-24

and | ower nost _sur,f ace he woven wire 5
formng struBfeAtEr- rﬁ&m\‘%ﬁeg?ﬁ%wp sﬂb‘%g??eﬂf % Uttt ed to
vacuum the oserfack 22l ohewef 1hefolibe, theecontdur aif s thaen Cwovert veivie Upper nost.

pl ane 40 and k&‘?ﬂbg"sgtr@cﬁﬂ'ﬁe °Qn af:h?&?"‘”ihégd':% eﬁ Pgo{‘éfllgfg: gl ly quite

small. ‘As s poin assi 45 to Ahr
et 10 al., isubjectecdrter HBF'éumhathec I%'eS%" f@él@eabef meeh dfs ze. exﬂlneblt an

average. anpl uisltdﬁ @fbétw leﬁaﬁ Erfidst 30 amké and
nost prefer aba%s © | east ¢ ?}% T ES'iBne . e, ang’ @Hggﬂf’ﬁg(ﬁg) Accor ding to
f

the t eachi ngs3®fshawn 4@ %‘B"’e dﬂ genefp Y qutPei‘!‘%'éi Asgis pointed
macroscopi cal byt memmmdylsss“gheeemlmmteﬂﬁluwsbsoas marmmd dtactile

| 1 f f t d d t t
| enst ol stinclt [ anaterapis, el dhe i Bre st Rdond B Sb B AR o ot
| east 0.005 average amplitugie)dfi n&hm)St OEESame t he dl ‘GI $I 000002 carried -
out in a fine; ,ﬁ@,@g? PEhd Chdst ADFefal ;%QI 3 tactq“\the r déjced area of

contact with t ernost surtace o ual.l y. percei‘ved when

contacted by H993 s‘R‘F"PFS)Fl gheeording é°vﬂé%v teechings,«af dfhferﬁil B~ .shown Ly

Figure 1 wheghichbj egé€d Hirected St r eki ngmaéﬁééc‘éplca@gy ent@epdiriey al | y
rldges 6 on the

DB o . el ohl als roe BE bl pressls Sresclta o
stroking of twheneeér sthepsarfazet of the web is-divided into at least two
distinct planes separated from one another by a distance of at
least 0.005 mm ,(i.e.; 0.0002 inches_]-.' - Because the division is
. carried out in a fine scale pattern, Ahr suggests that only
20 the reduced area of contact with the uppermost surface of the
web is tactually perceived when contacted by 'hUmah_'skin.
Figure 2 is a view of the web generally shown in
~Figure 1 when subjected to a stroking action oriented
generally parallel to the surface of the web by the papillary
25 . ridges 16 on the skin of the observer's finger 15. As can be ]
seen in Figure 2, lateral stroking of - the -web's uppermost v
surface 24 by a portion of the papillary ridges 16 on the skin
of the observer's finger 15 causes the individual surface
N aberrations 20 -to lean generally in the direction of travel of
30 the contacting. portion of the observer's _fingér 15, while the
papillary ridges 16 on the ‘observer's skin are deflected in a
direction opposite the direction of travel, Note, however,
that the closed ‘end wall 25 of each surface aberration tends
- to keep the side walls of each surface aberration to which it
35 . _ .
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- This resistance causes significant deflection of the papillary

ridges 16 of the observer's skin which in turn enhances the
tactile pattern discernibility as the observer's finger 15 moves
laterally across the web's surface. | .
Figure 3 is a greatly enlarged siinplified
cross-sectional illustration of a microapertured web 110 of the
present invention. The microapertured web 110 exhibits a
pattern generally similar to that of prior art "planar" web 10,
It may, if desired, be formed on a woven wire support
-member identical to that employed during formation of prior
art "planar" web 10. However, rather than relying upon
suction to fully conform the web to the surface of the woven
wire support member, a high pressdre liquid jet is preferably
utilized for this purpose (the details of which will be
hereinafter set forth). Because of the greater driving force
applied by the liquid jet, those portions of the web which
coincide with the ‘interstices formed by the intersecting
filaments. in the woven wire s'upport member are ruptured to
form tiny apertures, i.e., micr‘oapertdré 125 at points which



25 It may, if desired, be forpmed on:a woven mnre support nenber | denti cal
to that enpl oyed durlng formation of prior art "planar" web ‘10. ; Howeier
rather than relying upon suction to fully conformthe web to the sw' face*
of the woven wi re support nenber, a hlgh pressure liquid jet is preferably
30 utilized for this purpose -(the Tdetails of which will be

herei nafter. set fort

h se of t reajer driving force applied by
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1ggpat poi nt & 'll??.*l"EH‘ p g?%%l %3?%5"'3@&5’ ﬁ‘n?p%é\n ?ﬁ mﬁs?n&?'m%\ amgl I tude
of each surf awmsultsbdnr aheorformation of earvolmoSehaped napéftgaeree 135 rupt uri ng
of the susfagging! raktioa, 1ph ati#e@?ﬁ@rl?"fﬁéﬁe& Wéﬁslﬁ@ ddotief ggmat ion of

a vol cano-shape perture 1 at1vel Irregularly shaped
petals 126 atRﬁﬁ'Ph?"s‘/-per‘flihé?‘} alsgs Q%n"'a?%"d’qge @'BE'erEl’Gé!"Pr@m thegure 3,

Ehet ﬁUtelr”DStoc&éH@é‘itlﬁﬁﬁreﬁfitlb?e dfetiies pétafs anzfts %VQS]EsiltBﬁth?h?ll{rB' n?ﬁd due
o the el ong i‘ch qcc ' rlor upt ure e filmby the
hi gh pressurgts'l ﬂf#mdf“&t t°A3F‘ elllo ﬁb&r’\a Fﬁl‘n BROEx 4R nati on of
Fi gure 3, theruptarel 6f ¢heifitm by . &he ng:hdpaessuce llqmdaelet.uppsr Wittt pl ane
140 and l,gwerips 5 o b shig ter than

t he over aI%I ca J&ﬁe@%qﬁé gr;o(?rgr?n éféﬁﬁhatiﬂﬁ B}lgdé%g 5 ﬂ*%: é%fgﬁl due to

t he drawi ng ceadipeni nhieng thai dlstaa@sbﬂme uppeurmoshepl@ne 40| and cach
surface abe”léhb%a#@"ﬁghét e3¢/ oF "@laﬁé}"rwrﬁo {$es1ightep! gpeaderof

m croaperture 125 s | ess i np %ance than, its . nere exi Si8hce. The _
primary benefifi@nothe I’i’é’eﬁF'ér%'gP&'tB ST Rk ﬂ?'?%f'ce‘"&bel’?aﬁ"lw '8 that i
reduces 20 triguewet adbermltaeadmtr@ @mepithimiing which akesoplacke surface

aber at i Qg &g 45 ur Sal 51 L3bh arrale VPP rbchite ‘Bhiof 31" oroed

unit.
~ rupture.

The_actual snze of mlcroaperture 125 is . of less
| importance than its mere. _exxste.n_ce. . The primary benefit of
the microaperture on the surface aberration is that it reduces
20 the overall resistance to compression. and shear of the surface
aberration and destroys its ability to respond as an integral
reinforced umt. : | _
Flgure 4 is a greatly enlarged simplified illustration
generally_ similar to that of Figure 2, but showing the
25 response b_f mi_croapertur.eﬂ web 110 of the. present invention .
and the pap__i_'llary.._ric_lgés on the skin of the observer's finger \/
when thé observer's finger 15 is moved laterally across the
surface'of the microapertured surface aberrations 120. In
particular, note that the overall degree of collapse, i.e., the
30 physical d:stance between uppermost plane 140 and lowermost
~ plane 150, a_lth_ough initially somewhat greater than that of. the
‘prior _ar_l: t.ih_apertu_fe‘d 'lplanar"_ web shown -in Figure 1, has
been reduced to a level less. than shown in_ Figure 2 for a
céihpérable"loadihg ThlS is believed due to the elimination of
35 the mtegral end walls in surface aberrations 120, Because of



Fi gure 4is a greatly enlarged sinplified illustration generally simlar
to that of Figure 2, but showng the 25 response of m croapertured web
110 of ™#he present invention and the papillary ridges on the skin of the
observer's finger when the observer's finger,15 is noved. |aterally across
the surface of the microapertured surface aberrations 120. In particul ar,

note that e overdh eSadsAds Gt FlbiABAFrfesc 125 e G, s 67 leathSh7TCE

bet ween uppernost plane 140 an | ower ough i
somewhat greater tH&nSYhfaceq? ‘!'H'ét‘ﬁﬂﬁo?z'brtthﬁrfa{%'ﬂt'ureﬁlst‘qmcanm'COWBbsshown
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aberrations 120, I st.an t a C ndi vi.dua
surface aberrati on Z%YEB% r'e%ﬁ% tPgdg'geed& ﬁﬁ?# gffﬂi ﬁiezg\fsé’a@f" e
irregular nature md9¢ﬁe1§evﬁltb65>b5§28erér skih abeunott Heflpetedbhasr much as

m croapertures 125n piglrehe.pl ity eoémwaetﬂét tahﬁoffh{ l{%ﬁésfa]c%g the

papillary ridges 15 ?f 9t he observer" ki n are not Bs in

Figure 2. It is SEPIERULe o the pr'c?Fffe'P'T otBfoi ﬂ'@f fﬁ%ﬂ?s respensehuet to
t he per cept i om0t hatictdaperagied epolgmreise" BlandP" Web' aapeis UsaBstamtialf{er | C

"planar” web 110 |53ft%gb§';gnstl|ka}ﬂ.}hgga{%tggp%nsl Llélger hs that of pri‘or art

web 10. Figure rea
segnent of a "planar" m crioigeeet ubed iskebaof grealweeamrgedvelpbi'eﬂectmh as

web 110 general |y jiihddrationt 6€ aléeag@ng'&u%eﬁ I%n%pd rfilcr{\é\gé%ﬁugg a%'? ?ﬂ# gf

i mpression of "planar” polyneric bs exh|b| g
surface aberrati ohBeoPr Q%?é‘tt ipeentions: such ?auyﬁ E)Wtwm&ib'enﬁlnsﬁrem;ﬂ

comonl y assi giiedin [Figapés tPaABryet al. generally |rrproves as the 20

of the surface errations ipcreases, . such_ "pl anar
ampl i tude aﬁ Ie the tactqe ?mpressnon of Pplanar" polymeric

webs exhibiting a fine scale pattern of surface aberrations of

the type generally taught by_ the aforementioned commonly

_ ass_igned patent to Ahr et al. generally improves as the

20 amplitude of the surface aberrations increases, such "planar"

polymeric webs are generaily not perceived as significantly

better than woven and nonwoven fibrous structures from a

tactile standpoint. Accordingly, it has been necessary to

| employ macroscopic expansion of such "planar" - polymeric

25 webs, often involving patterns designed to simulate the

| appearance of fibrous woven and nonwoven structures in
order to achieve a good consumer response.

By applying .the microaperturing criteria of the

present invention to fine scale surface aberrations of the type

30 generally taught by Ahr et al. it has most unexpectedly been

' observed that microapertured webs of the present invention

are sngmflcantly preferred by many consumers over fibrous

woven and nonwoven structures. It is believed that it is the

introduction of at least  one microaperture substantially

35 coincident with the point of maximum amplitude on each

*illustration of a
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pofynmeric webs are generally not perceived as significantly better than
woven and nonwoven fibrous structures froma tactile standp0| nt . M
Accordingly, it has been necessary to enploy macroscopic expan5| on @&f !
such "planar” polyneric 25  webs, often involving patterns designed
to sinulate the appearance of fi brous 1%0ven and nonwoven structures in

d > hi d t h
oriteria of ST, IBRPrFUOL Whsh @vet fase Kb IRE B I Borrdnedne of t ne
type 30 genqsrelfér}eﬁceugbbewwﬂhowardahacrnapémradspolwmim(wehil gf been -
cbserved thalind! GIABRARL! NGEMERS dblert NoRURSCAbVLRY SR Ofofitye

significantl )} SN&lners over rous woven and nonwoven
structures. sttruetutresl ef/@eneratlyu isimnidan magnescopigc cress-settien andast one
m cr oapertjur at stantially 35 coi-ncident with the point of maximm

anplitude o each . 19 surface aberration which |ves rise to the shift
in consumer pref er encANGERRNT al Oexpestadd eskbapft ur?ﬂf’ ¥ing nethe webs of

the present Idﬂt%ﬁpmurmgercrttebia)w theV pResditd invantion cto ssurfatar es of

|1 I d,,5 h
noxpoct o SETRHONLOr R JRRGe” et R baRrIAn [Hge BhePEd o 1 ne

present i nvemmorett ol.sis fthat cornsumen Ereferfeneecremaingewitiy m-ssett ion than
those tayght ¢ RYes ta'mvéﬁt.t.tateveﬂnwen RhET Rabfled [SFTESGRTal N Webs of

10 the pr esent inve when the pattern e aberratlons

beconmes di sc@hﬁ‘m@mb%/ Q%"ﬁérﬁﬁ“ﬁ'&m Q%S/ethst ngrpl ﬂéhﬂ‘l’cﬁhf%tratd?st ance of

30 cm It |s¢gp@ﬁa[<§ﬁar rfsEtezefl 3dhad, m croapertured "planar” webs 110
of the present |nventL§ % gf if desire crpsco i call expanded
i Bha

to form a three-dine p&PYRET i d'eﬁg%'%zeﬁx tﬁﬂ rBHCEPAPERHMr8d copi cal W
expanded webd'pisarthessbsgdner of | thet wgbenbynvhatiaﬁomventﬁ desiredonmonl y

assi gned, b S, Pas o0l o4 Sdicafiy? xpaiiaddt &b Fbrm a three-dimensional
polymeric web, Exemplary of macroscopscally expanded webs
are those generally taught by the aforementioned commonly
assigned U.S. Patent 4,342,314 to Radel et al.
_ o S ' : Macroscopic
20 expansion is preferably carried out by drieriting’ the
microapertured surface aberrations 120 so that microapertures
- 125 form the skin contacting surface of the mécroscopically
expanded web 115, .as generally shown in Figure 6. The
_ resilience . imparted by macroscopic expansion of the web is
25 superposed on that exhibited by the microapert’ured surface _
aberrations 120 of "planar" web 110, ' ' W
Macroscopic debossments 117 in web 115 may be of
any particular shape ‘and size desired by creating a forming
. structure as generally - taught by commonly assigned U.S.

30 Patent 4,395,215 issued to- Bishop on July 26, 1983.

' The teachings of
the Bishop patent are particularly useful in the  event
macroscopic expansion without macroscopic aperturing of the
web is desired. In such case, it is necessary to provide at

35 least one of the lamina in the three-dimensional forming



I\7&c‘roscc’>pic 20 expansion is preferably -carried out by orienting the
mcroapertured surface aberrations 120 so ‘'t hat m croapertures 125 form the
skin cbatacting surface of the nmacroscopi cal |y expanded web 115, as
generally - shown in Figure 6. The resilience . inparted by macroscopic
expansi on of the web I's 25 superposed on t?\%t exhi bited by the

m cr oapert ured sur aberrations 120 of | anar” web 110. Macroscopic
debossnents 117 |?1 g‘"ﬂé" ﬁﬁya p¥ert éﬁ’ﬁ/ RattenTy afaAPertaises asuffigient dosir ed

by creating a forsuppprst rthed ubettam gegertﬁU Ymémbép@y &éHBBQBHJe)I_Sﬁ@S?'IgQﬁdngS -
U.S. 30 Patent 4, 1 to | S e te |
of the Bishop paﬁ Pg ?ehﬁggﬁg 5???7’9 'é‘l'% uri%g ﬁ#ﬁ! gv%'ﬁfmﬁaéhﬁscoplc
expansi on wi t hout maerasgopispexpamsionuproagsst t he Web is desired, In such

case, it is ngcessary to W@W&Q@nﬂw@Sm&F@sﬂ)R%ﬁ E:Fﬁdég ?ﬁeirﬂ’ %?

t hree-di nensional form ng ructure wt
apertures sufficil&ift Rresenpgpventine botillystratednin mb’yc@pﬂarg!!db(femnt s

117 wi t'hout per mint FIGuFeTT,0STRAI Welb UsHAWr 1A ]:tgqj,%ob flu eﬂﬂﬁl JIRfILpScopi €
expansi on process; natlve macr oscopi ca expanded web

118 of the present ﬁneﬁnﬂw ig %%'d%‘fr &th nthe é&‘t‘ﬁ?t‘eﬁl g'r’i;fedhﬁoﬁml n
Figure 7. The webwalt®wof i themi debiossihents gtter Bave Bédh | Aipfutedhab Foamn in

Fi gure 6, W|t (0] e d of the deboss 117 have
begn rupture hﬁ%&r@%ﬁﬁ'&k - ol gé%%%l%ﬁ;pe\fﬁﬁ?eénalw FHEU™ °5é

acconpl i shed by ussing aaf&vwng s:ﬁrustturee of the type dilsdbsaiadimnthbe

af orenent i oned ccgmp&hynggﬁécgngghﬁqo,ﬁ dl §4$ gi;%gérﬂ ? rq %

Figure 8 is a si I|f|ed fchematlci Iustr tlono _ ICU arly
preferred proce adelqet afyy ng a "planar" polyneric vveb containing a

pattern of nicroaperturedFigurea® is a simplified schematic illustration of 2

15 particularly preferred process for forming a "planar"

' polyineric web containing a pattern of microapertured surface

aberrations of the present invention and for further

processing said "planar" microapertured polymeric web to form

a "macroscopically expanded" and if desired, a macroscopically

20 apertured three-dimensional web generally similar to that
‘shown in Figure 7. |

 In particular, a web of substantially smooth fiat

‘polymeric material 501 is fed from a supply roll 502 onto the

surfac_e of a woven wire support member 505 which rotates

25 about a stationary vacuum chamber 510. The cross-section of

U the incoming web 501 is shown in greatly enlarged form in the

inset of Figure 8A. A high pressure liquid jet nozzle 515 is

directed at the exposed surface of the substantially smooth

flat film 501 intermediate a pair of baffles 512, 514 as the web

30 traverses the vacuum chamber. The high pressure, i.e.,

preferably at least 5512 kPa jet of liquid 520 causes

the smooth flat web 501 to assume the general contour of the

 knuckle pattern of the woven wire support member 505. In

addition, because the interstices formed by the intersecting

35 filaments are unsupported the flu:d_;et causes rupture at

those portions of web 501 coinciding with the interstices in
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aberrations of the present .invention-and for further proce55| ng said
“planar” mcroapertured polymeric web to forma * "macr oscopi cal |y ex\p,)\,gg(ded
and if desired, a macroscopically 20 apertured 'three-di nensional *
general ly sinilar to that shown in Figure 7. In particular, a web of
substantially smooth flat polymeric nateérial 501 is fed froma supply roll

502 onto the surface of a woven re support er 505 which rotates 25-

about a stati éﬁar yoyeguMin e R1ARer: 5&'6“‘%@ '(ﬁogggal’é'égyoﬁrﬂ?"? IR Pnconi ng

web 501 I|S shc\phnar“grmwrbapmhae@ed:ebornol n:hh segmeretl off Ehgsfu.r e,,;8Af Ahhl gh
ressure liqui o] 1 at,. t ed, sur e of the

gubstant I al ﬂy gﬁt‘)ﬁ} h'nf éﬁ%‘?l %"?8'?% ?é}r‘ﬁrem atlh(? in?)é}lp?ﬁ ?%ﬁlﬁ S 512 514

as the web 30 "Pianardr Jeicroapentuced nwebh &ilcexhiliite hi giulpipdicityr of i .

prefer abl yaat ﬁﬁ‘StscaﬁsBl%urPa%e aberda‘ifon@f 63 ﬂ“%n@?ﬂlia%ﬁﬁarhq Sm)Ot h

flat web 501 to ass neral. cont ur o) knuc attern of the
woven wire sufb® Ffaﬁ%bérz(SS weh 1 gd Q)rf"'cﬁ'éﬂﬂaﬁﬁﬁ"ﬁﬁézﬁnﬁ‘éﬂﬁ@eces f or med

by the int erﬁemthngtlﬁﬁ _ ;fdid\?maft s;gg:ﬁnmsuagpmm tﬁhe fHe/i Gurfdcecauses
rupture at those pogntion i nci di ng_ wi t nterstlces in

21 the woven \ﬂil‘ép ng‘t \Llﬁ?w'se’ CHrEreh ‘Mﬁﬁe H’

ni croapertur e(tovme:slweamngagmﬁumﬁ m clhe i wtitiredn té npopdutel ynoml ar ged
form in the iy fﬁﬁt aogsﬂélguﬁ\ﬁﬁgperﬂrﬁnm a,ggec#iggaeg{‘pf %@r,@tﬂ,ﬂ'ei(gl bits.a

multiplicity o sca surface at1ons 0 genera

simlar to atdtheyt deviatngfropthe scopncofithe,present daventiondi nci de
with the poiThu®fweBBsiouB subdtahtidly odentil t6UWedC e 1abahowin ons 620.

(It is, of course Qg ed t hat re conpl ex weaving patterns can be
utilized to p%g ﬁYrtC)iPeEH%"%l’ g%wl *ngl e nmicroaperture in any given \J
surface aberration w t¥Rianadbviniarioagestured web 18pds ofemonedr oent

(nvent'ongk Thg YEPraRdOof wovelr it ?&Amngdewc%al-.tsbswshalwsﬂwm
generally 'n Figures

about idler roll 615
if the web 610 is to be macroscoplcally expanded,
is thereafter forwarded with surface aberrations 620 generally
outwardly oriented about the periphery of a macroscopic
20 patterned three-dlmenslonat forming . structure 705 which
rotates “about a second stationary vacuum chamber 710, A
second high pressure liquid nozzle 715 is located intermediate
stationary baffles 712, 714. High pressure liquid nozzle 715
applies a high pressure, i.e., preferably at least 2757kPa
25 - liquid jet 720 ‘substantially across the entire width of
| '"planar" microapertured web 610. The high pressure liquid \/
jet 720 causes macroscopic expansion of the "planar" web 610
to a three-dimensional configuration generally resembling that
of the forming structure 705 prior to removal about: idler roll
30 716. If the fo_rmmg structure exhibits . macroscopic
cross-section apertures, the high pressure liquid jet will also
r'upture the end walls of the capillary networks formed in the
web. | - . )
A greatly enlarged segment of the resulting
35 'macroscoplcally expanded and macroscoplcally ‘apertured web
718 is shown in the inset of Figure 8C. The macroscopically
expanded web 718 exhibits a mdltipl'iclty of debossments 717



"Planar® microapertured seb 610 is renoved from 15 the surface of woven
wire formng.structure 505 and passed about idler roll 615. If the web 610
is to be macroscopically expanded, it is thereafter forwarded with surface
aberrations 620 generally outwardly oriented__about the periphery of a
macroscopi c 20 patterned three-dinensional 2orm ng structure 705 which

rotates about a-seg tatjonary vacuum chanmber 710._A second hi gh
pressure liquid nog%[‘}g %f%t"}'% -%)ZH’P&H"?CRP m@ReEkures  7t9 oFP&PF‘!Ja:a%I dts 712,

714]; Hi glh pr esisur eldwermast nec;dl e Ri&vhplo_tﬁe_swep hergibo b din@dt Ul 18 iilulgtlnated _

preferably at |eas o | ubst anti a acr oss

the entire width _o?eaéﬁiwgﬁn ﬁ%g(‘:J rrgaz)_érghﬁr g"ﬁ#‘&éhg{%‘f&%g %‘g'saﬁf fiPesr %')él%"Lﬁ' e

liquid jet 720 cauStd afaceutewdly erieated funingt the 'maAcrnscopiceexr3isrn a

t hree-di nensi ol ppodds8ur 8bi Othatenehe! | yk;;‘es%gh%%&g,#lgagur%?g ht%nff OEI?Q. ng
| e 0

structure 705 prior _to renpval about .idler roll [16. rmng
structure exhi bi t@acmg&@@ﬁi expanded web i 7)§ comprises cthe pdges af thessure

liquid jet will al smicroaperturesh625:fdrmed! ih @bchh6r AR srTave eMPitiond OF Ned
in the web. A gr eagﬂ/ enl arged segnent of the resulting 35 nacroscopically
expanded and macroscopically apertured web 718 is shown in the inset of

Figure 8C. The nmcroscopical ly expanded web 718 exhibits a nultiplicity of
debossnents 717  The msméwgﬂadmo &0 (Bigurey 80is dharaubieet i t s

|owermost end. As Wigt fhd leemiily CAEMIGRAEE - (£ 18h iRk et W81 e£788REr al |y in

Figure 7, the mcroapertured surface aberrations 610 are outwardl'y oriented

during the nmacroscopi c expansion 5 process so that the skin

contacting surface of the macroscopically expanded web 718. conpr-i-ses the

engiTof the mcr oaper t.ures 625 for rre_d i,_n‘ each p_f the surface aberrations

620%/The proc_e@s described with references to Figure 8 is the subject
Whether in a "planar®:
configuration or a "macroscopically expanded"

25 three-dimensional configuration, polymeric webs exhibiting
microapertured surface aberrations of the present invention
exhibit a highly preferred visual and tactile impression when
compared to fibrous woven and nonwoven webs of similar
macroscopié cross-section and pattern. In addition, such

30 microapertured polymeric webs of the present invention are
generally much more quiet than non-apertured polymeric webs

‘ of the prior art, i.e., they do not tend to make rustling
V noises when they undergo movement. This factor is
particularly important when the webs are used as topsheets

35 ‘and/or backsheets in a garment such as disposable aduit



of ‘the comonly assigned British Patent No. 2175842.: 20 Wether In - a

"pl anar" configuration or a "macroscopically - €expanded' 25 '

‘three-di nensional configuration polyneric webs exhibiting m croap%'—,F’t ur ed

surface aberrations of the present invention exhibit a highly preferred -

visual and tactile inpression when conf@red to fibrous woven and nonwoven

- webs of simlar. macroscopi¢ cross-section and pattern. In addition, such
30 ni cr oaperEoRENeRY BrIef . $iBER Bustling p?%'é‘éfﬁ' made: RY otheyRrigbneral I y

much nore quiviiert h@dRe NGheatRe's Ubedy PUndergoes \Wahgyererithecdt | @augét, i . e,

they do not tend to make rustling noises when -they undergo novenent.

This factor eMRAFEATIMENS &?N}ei“ Y& ant when the webs are used as topsheets

35 and/or backsheet sWhilea ther nmreseatic inventios pibtasb’lb;eaﬁudﬁscrib&ﬁ

| neont I negt yaa.ﬁawlincawé,.%améwo?m SOEacly LdHabling! eotibider t N
wearer's body ‘undergoes hnovement can cause enparrassnefit to the wearer.
Wi | e the pr&featbacksheetofor padispesablecsbsonkentsbandagm such s ahe

context of eidigghsabidcaisplersOin africoRtineARSBPRY 6F thdaesharbsl of a

di sposabl e abtior bent ban,clig‘%e %UCh as ﬁ gl S osab‘lbﬁ‘ di aper, an i nconti nent
brief or the ™ej presgRbsinyention % eHp id\gz)’éﬁfi &ra PPRIGAtIARSY IRt her

appl i ciati ons dtheptérevironments)nsath, asUnhtlzs fieldt b€ weartidgodpperal| ngh
apparel. .10 Lt .is.{nt ed to er. inuthe. appende i a uc

nmodi fi catllaons'tar‘%i éﬁ}f‘?ggtﬁ ns_cofg%ét ar gh\%vi %W?Eg g&%‘h‘% (r)%il t H’%ﬁi nventi on.

15 20 25 30 3smodifications and applications that are within the scope of this

~ invention.
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CLAIMS 1. A m croapertured polymeric web exhibjting a soft and silky
tactile inpression on at |east one surface tQ%) of, said silky feeling
sUrfaCEﬂbf said web exhihiting a pattern of serete surface aberrations
whi ch are not SEAEMSi dual |y di scernible to the normal naked eye when the
per pendi cul ar di stance between said web and the observer's eye is at |east
30 cm wherein,the denS|t of salg Eattern of n1croapertured surface

aberrations i&* atAI@égfo Berhured pol¥mezic webr exhjhiting ansoft and
‘center-to- cenSEEkﬁltaahcéebémpeessabn onvag. ubggeaagétgﬁeéaggriﬁggeof'

b t c sur,f,ace. abe t1on does not
erceed 0 aonnatdlsRtko RlbThe’ BARERLY BF RHGHONRR, BRhiBLE Ranh: padgern
ori ented subs@fin@iaFrretgespsfidceunberretibasswhieheaire nbiclindavddadniigce
aberration Ordﬂé@é&ﬁ%lé”@ohﬁﬁé”ﬂo%mﬁ%?}i@h%Qéswﬁgﬁt Fﬁgagg%gﬁ 1Rgapet

exceeding 0 5gn1 as neasured perpendi cul a ts anpli
each of said ??éﬁﬁeaBQFWSFPoﬁaFGrWﬁBraPﬁchﬁlﬁQ'QFVEEéQteMﬁeIS at least

n1C{o?pgrture36ubmtﬁnérei?YtﬁékﬂéhEEﬂ?abfWhhhd'ﬁétﬁer?to?fmﬂgfbﬁygktured
anpl i tude roaperture bein a nultiplici | nhe
irregularly s%gﬁg%gﬁe?§$§r3B68P5|%g ﬁg Eeﬁ§£;$ gaPﬂrn§8$65ﬁeF?ﬂFémEF§8t|ng
a disconti nmwlyemnmhthedoeaterhbomenteandxbstancerrpeeeeeﬁnaﬁydgsheﬁr of

o o210 MELOgEeRPAELA bORPaAS UBLLraR1LACaHA%LAF RR1GRRRCE V1D LNC

observer's skinp, ere I npressure 0 'S perceived as
general |y sof@19ﬁ938¢Fkvre§ supfaee abeérathgnt60€5anqt1exneeé|a éaﬁmm.

pattern of nigsseRpeftsatd surface aberrations ﬁSWﬁbsfésaaﬁlﬁgi'E
pattern. claing, 1 2 ereln sai d

i oaperturé%r§%¥€3%a00§§€?ﬁ€?5£§YCB?FB§Baﬁﬂu£BttF% Fh?e?gfféﬁg iarwhich

bet'wéeen t he satdrsecfacg abénrabisnobriginates, and having a maximum
cross sectional dimension not exceeding 0.5mm as measured
perpendicularly to its amplitude, the end of each of said
surface aberration further including at least one
microaperture substantially coincidental with its point of
maximum amplitude, said microaperture being formed with a
multiplicity of thinned irreqularly shaped petals about its
periphery, said microaperture creating a discontinuity which
reduces the resistance to compression and shear of each of
said surface aberrations as well as the degree of contact
with the observer's skin, whereby the tactile impressure of
said web is perceived as generally soft and silky.:

2. A web according to Claim 'l wherein said pattern of

microapertured surface aberrations comprises a regulated
pattern.

/
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" woven wire mesh support structuce. -4. - A web according to claim 3, wher ei n®
said woven wre nmesh support structure exhibits a nesh count of at |east
23.5 filanents per lineal cmby 23.5 per lineal cm 5. A web accordlhg’to
cl‘aim 3, wherein said woven- mesh suppoptzéiructure exhi.bits a nmesh count of
at least 34.5 a y f t er, Lineal cm 6.

A web acco%dlné %gﬁgﬁEEoPﬂinb E? EIEH%Q OEétheF%g?ﬁg Z g 8 é Sﬁéﬁfpally
no ‘pl anar ﬁ?é@sm%ﬁF@épéﬁéugﬁdt§uFﬁ§§ﬁ|Bbearetiﬁnﬁdcanﬁeepondrtbethe t he

surface of 1ﬁaeﬁlswbe§xhbbméanaeeaééem Ehea@ﬁ‘;b‘n‘ﬁégﬁﬂ&f EE%R.QEEE%EOQS 7.
A web accordlng to an , said furt itin

nmacr oscopi ¥aYf giﬁﬁn FHPB@rg ggﬁ&FBH&F pattern of macroscopic

cross-section surface aberratlons bei ng oppositely oriented fron1sa|d

m croapertyredss a cratian or g.to clal.m7 erein
the end ofEeac H%E 88 gg%% SgggﬁéaEWOgé ngfggﬁ g??a 8v§BeV?5F| ﬁgg
i ncl udes aS“ﬂE@ﬁtcﬁprﬁctﬂGGSGSBé its apmesbr counbsvéinatalkegstorBcbdent al

with the petBhmehtgogbiUTLARRY EidBy0hassl deina1qggepEn, o 05S- section

'surface aberration A m croapertured polyneric web according to claim1
substantially as described with references to Figures 3-7, 8B and 8C of the

acconpanyi 5ig daawebosccording to claim 3, wherein said woven mesh
support structure exhibits a mesh count of at least 31.5
filaments per lineal cm by 31.5 filaments per lineal cm.

6. A web according to any one of claims 1-5, wherein. there
are substantially no planar areas large enough to inscribe a
0.1lmm diameter circle on the surface of sa1d web exhibiting
said m1croapertured surface aberratzons.--

-

7. A web according to any one of claims 1-6, said web
further exhibiting a-macroscopidaliy'expanded;
three-dimensional pattern of macroscopic cross-section
surface aberrations being oppositely oriented from said
microapertured Surface aberrations.

8. A web according to claim 7, wherein the end of each of

said macroscopic cross-section surface aberrations includes

a macroscopic cross-section aperture substantially . W/
coincidental with the point of maximum amplitude of said
macroscopic cross-section surface aberration.

9. A microapertured polymeric web according to claim 1
substantially as described with references to Fiqures 3-7,
8B and 8C of the accompanying drawings.
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