COMPRESSION RESISTANT NONWOVENS FIELD OF INVENTION

This invention relates. to fibrous nonwoven webs suitable for use as a

topsheet in a disposable absorbent article. In particular, this invention

relates to fibrous webs treated by mechanical formation to have increased
compression resistance. BACKGROUND OF THE INVENTION

Disposable absorbent articles such as baby diapers, adult incontinence
products, sanitary napkins, pantiliners, hemorrhoid treatment pads,

bandages, and the like are well known in the art. Such articles generally

have a fluid permeable topsheet, and fluid impermeable backsheet, and

an absorbent core sdrAHCRESSHEMRER S tHhSIBEYMENR backsheet

to absorb and contain body fluid exudates. In some applications of
disposable absorbent articles, such as sanitary napkins and pantiliners, it

is desirable to not only absorb body fluids, but to minimize fluid on the

body of the wearer. Fluid on tHe&BbUyOEa BeNdikdNized by ensuring that

the fluid enters the absorbent article, and does not come back out, such .
as by bei RS &H¥E S FRE BUI TR HYEeh WERhES Befer dbfgspeet n 2
to dniriatizesbewvent o thdeb odly pinérdare thains entige d:foesatdispasablebs treated by
ahserheantadiclaithal helps kespithepssrsbedyslean and dry.

Accordingly, there is a disposable absorbent article that helps provide for

a clean body benefit in th&eEteRONEHM G HagRiMENBtDPantiliners.

Addition%l , there |s a need for a method for relatively inexpensively ,
making o HASSBLEPIE SISSLTENE AHHAE THAY RS pFOIdESRaY B eradrp sty sy
benekinin v s sfranicahyratapkings dmbapdastitinefsh SUKIMARY @Fvn in the art.
T%Fchl‘x}?t(ﬁ%-%@&hlly hA@?aﬁﬂf;ﬁ?g)’eﬂ@éikiBt@@ﬂ?@ﬁiﬁhm_@iéqr?@%ﬁﬁmm&%, and an
a pluralit iscrete. tu ibrous materia rein the topsheet has g .
e B B P B bt A Gy o
led8itha4 68 at a load of 0.23 psi. 2 BRIEF DESCRIPTION OF THE

DRAWI is.a per tive view of a web of the present invention.
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is BRefdessattivdativible 67 sectoly BubRIGy A His. Mrise plamvewlofdaon the

pastignAfithe wel asindicated Byud-GinE WinBnEl®oy éﬁs%&?%%ﬂﬁqw?iuid enters
view of an apparatus for forming the web of the present invention.
the absorbent article, and does not come back out, such as by being pressed or squeezed |

out. While much work has been done in to minimize rewet to the body, there remains a

need for a disposable absorbent article that helps keep the users body clean and dry.

Accordingly, there is a disposable absorbent article that helps provide for a clean

body benefit in the area of sanitary napkins and pantiliners.

Additionally, there is a need for a method for relatively inexpensively making a
disposable absorbent article that helps provide for a clean body benefit in the area of

sanitary napkins and pantiliners.

SUMMARY OF THE INVENTION

A sanitary napkin comprising a topsheet comprising a plurality of discrete tufts of
fibrous material, wherein the topsheet has a density of less than 0.027 g/cc under a load of

0.004 psi, and a density of less than 0.068 at a load of 0.23 psi.



FIG. 6 is a cross-sectional depiction of a portion of the apparatus shown in
FIG. 5. FIG,? is a perspective view of a portion of the apparatus for
forming one embodiment the web of the present invention. FIG. 8 is an
enlarged perspective view of a portion of the apparatus for forming the
web of the present invention. FIG. 9 is an enlarged view of a portion of
another embodiment of a web of the present invention. FIG. 10 is a partial
cut away plan view of a sanitary napkin of the present invention.
DETAILED DESCRIPTION OF THE INVENTION The present
invention can be utilized in any of known disposable absorbent products.
In a preferred embodiment, however, the present invention comprises a
sanitary napkin intengieg: tophe tREFHAS R JEREUFR RSENTE Sanitary
napkin of the present invention comprises at least three components: a
topsheet]@ lotiemagpptied t@emefm\mghe@hemeanimw@bent core in fluid
communication with the topsheet. It has been unexpecte found that, by

using the WeHSSF S FESaRY RGERTEH 4 BERITRINAPRIA ST the present
inventiop;gap; prayidefor adeskahie.clean boeyhenefit. Specifically, the

sanitary napkin of the present invention provides for better compression
resistankxs;. éosmyrarakbietof thatrdfrkefoanvidr m éd fikmdwe Bs} BUTR s
DRI-WEAVE(r) topsheet utilized on ALWAYS(r) sanitary napkins

marketeld By PHPIBEIE & St &rey2 ith BroVEt Lot Siohe risistaiegntion
improvesing (el LnrHies:nl.iRe SRNARs ARk, el UaLIPRSero. 5.
absorbed fluid is squeezed back out of the product onto the body of the
wearer. FIG. 7 Ganpeisiondaciors ioo thiis fise dppat@in fotfohnimz bnd énittidiment the
PS5 &82 PlsinfanLangd.8 aim. FIG. 1 shows a laminate web 1 of the
present invention, suitable for use as a compression resistant topsheet in

a disposdbles absothientapicieafvihe gresembirivention.ayyehtds ¢anforming the web
COPIRY ISE;QRehIRYES, but in a preferred embodiment comprises at least two
layers. The layers are referred to herein as generally planar,
two-dimEeltsigakpeebysdriwebs 2 sudivas fisitpreaubsdimae w20 wetdof the present
secRReLprecursor web 21, in a preferred embodiment, both precursor

webs are nonwoven webs. Precursor webs 20 and 21 (and any additional
webs) carGhyjeinpdthycativesipinthennéh bomein garidtras driorrendingnainag

the like, but are preferably joined without the use of adhesive or other

forms of bonding. As disclosed below, the constituent precursor webs of

web 1 can be joingghi pie e DRRIANEAL ARARGANATbIPSLIING

from the formation of tufts 6. Web 1 has a first side 3 and a second

side 5, timecterniisidest deingbd sedzi thecom rmorLGagRbfegenetatlyproducts. In
Plapathe-AMANSIANaLNEES S8R RRBRIAN RS HAbNAYE MR R ded o

when in a genera y 1at con |t|on Each precursor web has a

1 GTAL DY 25 U 0By B o ECBHANG UGB 4R T oot s
respwetively (shtwshds, FIG®) Wekrd hasa mzbhinediraction(Wib) ewd @ fluid
crssmashine/direstiandcR) asis sammeniy-kag\puin: the ast afinele web of the

manuf?cture Althouggtheg septhlnventlon can.be ractlce

ith
pBl5iFcr HENE nd WOVEh UGBS in & prereiicl EhiBoatneit Bt pretfgsl: <o
wesy abr@%nvm@ﬁﬁwabéheoﬁmﬁ@/eaa«sk%u@y%fhwaﬁmawa@mw dYiendey for better
fibersrByioshstantatyardomitarientack istimeant thateidyite as DRI-WEAVE®
PrOSESSING:! &%Q%Ho}ﬁéwm’?@oﬁ?&%oﬁéyﬁ% %@g@%bﬁ@ Bl@HS’J @”@éﬁ'ﬂ}xe Co.

of fibers oriented in the MD than thé CD, or vice-versa. For example,
s;ST]H‘SESE‘HFﬁ@%ﬁ&l?ﬁéﬁ%ﬁ&ﬂﬂﬁ@*ﬁf@%&%&%mm&%? §ﬁ8ﬁd§%‘ﬁﬂb‘éﬁ@‘5ré”°h that
déposited ohlais ipportandvicipin thédbd Degpitthattempishtowsiake the '
orientation of the fibers of the spunbond or meltblown nonwoven web truly
"random," usually a slightly higher percentage of fibers are oriented in the
MD as opposed to the CD. In a preferred embodiment, first precursor web
20 is a relatively hydrophilic nonwoven web and second precursor web 21
is a nonwoven web is a relatively hydrophobic nonwoven web. For all
nonwoven webs, the hydrophobicity or hydrophilicity can be achieved by
use of fibers having the proper characteristics, or the precursor webs can
be treated to have the desired characteristics. In one embodiment,

first side 3 of web 1 is defined by exposed portions of the first surface 13
Nnf cearond nreaciireor weh 21 and at leact nne hiit nrefarahlhvy a nliiralitn/s 0f



5 capillaries of a spinneret with the diameter of the extruded filaments

then being rapidly reduced. Spunbond fibers are generally not tacky when

they are deposited on a collecting surface. Spunbond fibers are generally
continuous and have average diameters (from a sample of at least 10)

larger than 7 microns, and more particularly, between about 10 and 40
microns. As used herein, the term "gneltblowing" refers to a process

in which fibers are formed by extruding a molten thermoplastic material

through a plurality of fine, usually circular, die capillaries as molten

threads or filaments into converging high velocity, usually heated, gas (for
example @) StienfrgopHihisitienehbertine filansien’ dfmapltémsi = 6.89 kPa; 1 foot =
theomeplastic material to reduce their diameter, which may be to

microfiber diameter, Thereafter, the meltblown fibers are carried by the

high veldgfty lg#e strelmingin el dépegitesenoin wribllestibl s frfaseasoftempression )
whilesstill tachas: i {arinaaviebredtandomly disparsesmetiowniisarsan comprise

M%Hp IQ}WP E{P &3 ar %%8 %ﬁ!l%‘éﬁ%a‘ﬁ’t’%%’?‘&é’a*?%a&%‘”(f)éﬁ&? olrhe layers are referred to

discontinuous and are generally smaller than 10 microns in average

AR 21Ty e R A R R oS oS GBI 5 T TR B 20 and
is frottihritesdrior Wen?dpdtyameesed polymiers): stich @s-fonexahple, lblocken webs.

grar&ca@sepl@ms@rodmait@rmrwmglm%bwmrm@ BIGadrRACEDIRAS bonding,
qtrasogjflggtaons tthreoJlke %dtdal&'leon Fera S Qntlh " t e{ts eCIflcaltly jjmited, th

the term ol mar nchides all poedie Gabimatic ORtgUrALSR Bffaye or other
m&RETREL PHEieenfig dietisas hpletdes W@%@nhéteﬁhfﬁﬁéd/?bs pSoteleficsan be joined by
atactitogymdietacticalanghpancomssymyTetFes, formAsnugestherein, the

term "monocomponent” fiber refers to a fiber formed from one or more

extruders'GRihB2oA SRt ETHIG SdnDIhA dumt tolexchaite Hisérg the common
foumed dfarmany podymerdaiivbichsimataneainis phadditiveshare heenwo sides
adgied for, %@A@Fﬁmtqmﬁ%ﬁc @aapsréb%%owmlm ﬂympﬁug?&ym%gcn and 13,

These additives, for example titanium dioxide for coloration, are enera

préﬁ%er]cfwrgéna%?n%ﬁeﬁf’i’gs@lm&?} Y405t BwetBHt st Rt dhd hilste %/pl@'aﬂ‘i’yl has 2
abowhevbigptiopErtiennd a ciss useliteatioietjoh €Ct2ras hicomponensibergie art of

refessdadipgrsay mﬁmhﬁﬁéﬁ@d@gﬂﬂm%ﬂgm RJeaNAHIERIERE films and woven
‘povyrg'uers extrug Jrgm}s& {;\tgoglxtruders buts un to(glether to form one

eCHrsor web en webs comprised of
fiber. Bicomponent fibers are also sometimes raterfed 1 a8 con ugat P

fib¥Fs Bty AR bR TRE Seyinéraademineiétay” is meant that, due to
suppstasstialkpconstantiyiqesiionedejstinctzpnes Agrosaihe T Oss-8eEHARA in the
of the hicompeiens fibers and e%&?'l‘éaﬁ%‘i@'ﬂlﬂ%&!&%&'&ﬂ@ 1ne 1enainahing ocesses

blcomﬁonentflbers The configuration of such a bicomponent fiber may

RO RS RS AR HE B LA RSWITERT G pimg = avempts
sunrdaritieet ibyatinotiahe diberasf be spsidendy:sidibanvangenient, wepiguly “random,”

ar[@ﬂQ@rﬁ]@%t@fﬁgheﬂ%gﬁagkmﬁ}%@@ar@gx@éﬁ%%ec% MD as op%@sk@%jthe CD. Ina
here;cnﬁ e term’ blgopsgltueg§rggge&%b refers t(?eggerﬁ \%/ éc ﬁve been b and
formed from at least two p?o?ymers extruded from the Same Uaer as e
bl&FA BREEHERfLETR Hols s 98 RsEh gk lﬂ@wv&lyshbwm%mm@wémsb For all
arrangedkinveelativelydegmstantiyo positiphridiglistingd ZaresdagrsSot®ers having the
crgsysesionalacaPhing AberAnd b, varions ROMSHs &f?re%%l%@é?&m
continuous along the entire length of the fiber, instead usually forming

fibrils whichstarhtanthend atsrardanfBiepnstitdeti:ihers:a@R-805pemes the first
a|§9r{a%fﬁ‘f§%(# s@%cﬁ"ﬁ HP&H&'{Q%%%Q&EQ@@H one, ﬁl% Hz?%ga@? reﬁﬂlrm% %%rmscrete tufts

"non- rolgnd flbers describes fibers having a ngn-round cross-secfion, and
inCIUAES AERAISEH LTS R A" Ea ity c ??é%ﬁtefrfﬁb%ﬁgmgwﬁbfmgd BEFIEB!Y borh
SdPFGCBTShIO‘MEhN anehehieyciv b trEHidbil deltarsiiapedivatity afdoppefiertiblyd fibers
fibeesibranip ¢ eaphlans ehaeneis onthei s AU ekstfaess (- CINHREY 3 thereof, In
channels can be of various cross-sectional shapes such as "U-shaped",
"H-shaped", "C-shaped" and "V-shaped". One preferred capillary channel
fiber is T-401, designated as 4DG fiber available from Fiber Innovation
Technologies, Johnson City, TN. T-401 fiber is a polyethylene
terephthalate (PET polyester). As used herein, the term "integral” as
in "integral extension" when used for the tufts 6 refers to fibers of the tufts

6 having originated from the fibers of the precursor webs. For example,
fihare in t11fte A ran bhe intearal with 1 e orininated in firet nreaciireonr weh



S simply displaced due to the mobility of the fiber within the nonwoven, or

if the fibers are stretched beyond their elastic limit and are plastically

deformed, Second precursor web 21 can be virtually any web

material, the only requirement being that it have sufficient integrity to be

formed into the laminate by the process described below. In one

embodiment, it can have sufficiently less,elongation properties relative to

first precursor web 20, such that upon experiencing the strain of fibers

front first precursor web 20 being urged outof-plane in the direction of

second precursor web 21, second precursor web 21 will rupture, e.g., by
teariribederebrdimrié natoriel faltureosncisethatypditiorfsnoffivspeorEbermst (sehown in
ZOF(II@I'BWKJ@B}de‘iﬂrwg'@sd@%@nﬂﬂ@ﬁﬂttmmrm SOntensREBKYISEEONEs 6 can comprise

pr@gg{rspg g(Q 21 t%form tBIf'[S 6 on.first 5| e, 3 of we %rs ngorqﬁdscursor web 20 are

Fecursor we uch ent
embodiment seg precursor Wetc) ZTIS a po ymér

préRESh s "R SR @ SERfRI rRIETSRIatIEN PrBpettiednirthe covering the
fommelddnf@wmffned fibers, as described above with respect to first
precursor web 20. A representative tuft 6 for the embodiment of web 1
shown i EREIPTRRSHS tHE SBUBTRY friebir&dpivies 2 ehdepiomeRseture of individual
thiiggger Byefidstypracursorevied bis shionnripeatiiuy theeenianged aieninafed fabric,

2. ey FilG 21l St 8 ¢ Qmntises e PIality 26 100pe d:fRglSShave been
théxt ar stubstantlallé/ all neds hth%})tufm as a |st|nct linear

orientation and alohGittidmaraxis . TUfE HRE h’ﬁv LR SUSFEE HxigPfnbonding
getierets ofbeforar isdontieiamatkisondad thsdviDYGD pieasesesn ihbuding carded
enakadimnentisHonbein d&h@»sbﬂ;omﬁr@nlomgimuaﬂpahaxisﬂuft&mrﬁl@lt tenth@e like, as
MEenol@m%5@@%@5%@@s&m@%&@%&&@%ﬁﬁ@ S0 Yoas per square

arallel Ion itudinal axes L..The number of tufts 6 per Unitarea o

et (§FB ddRBIRI Y tAkes! CANBEARIRRE B i pabinst At vetght of the
smsét@@nﬂmanﬂoaas biggh alkliO@ myftseper Stjbareigeatimetensldiigrexpressed in
canihiend! BashiA0.phRl IRash2Q:fLs &.REr SAKArS £ERY ngﬂ%%@gﬁﬁgof fiber.
onrg %%qygsgt Otpl egetgal 1%he ar pensﬂ: need not"; be uniform across
the entlre aréa of web 1. but tutts 6 can'de on T CRHATFSGiEHI BERER™ 10 gsm
1,'83€R 28N regions havmg predetermined shapes, such as lines, stripes,
bands, c Ies nd the.li can be a reC|ated by the descriptjo
hcrein, mlHrl:nany SaiEodi rﬁresn s Of web 1 (E) BERigs R o%éégecon p?épc%rs%’rm prised of
WEBIZIei e %’H’i@hﬂé??}ﬁ@é)f%?ﬂ&tl@ﬁlw@fa4@@1@?&9@%@@:&% Wsidlpers can

is angntecpatalieigdt)edangibrdinat axisdl ehitsiaosespaadiThbUie: and natural
Likewdsas OpRNiigS éawuls@%a@%y@aas&rp%m& 360 g@%ﬁl@&&'xs r&h%@f(t%% or any
to Iongltudmal axis in the MD lane As shown in FIGS. X

6 EARBAEHLETEIGIE SiHiRgs 4 *fﬁ HBUSfAOPETIPSBFAMER ST, SpRARRY and/or
areiforstindnbyntoealyd upawirapifecoritpre dirse), web b hythenpocess-sectional

d%ﬁéﬁﬁ&ﬂé@@kﬁ&%@"foﬂ@&hﬂ rﬁb@?@ﬂﬁ@(mvg&n%ml@smmg GRERQfnple, one
secon ecurs such that openi remains a

twgpélmfgﬁ)sef(s)ﬁlg E‘Eggf ﬁ%%-:-é SW%V\?é‘rW §r"§%{3rlrgfés ¥4 eeﬁsals agﬁ%] N G described as
polyRiehalfss: E@ﬁﬁiéﬁg’%ﬁ%‘éfééﬁd%‘?édﬂi@é%v@é@%@@&ﬁ%é%é@?é@éﬁw fibers in
urgedrout-of-plane {i@uidiedplaneintsecondpraeurseb webe%bhingQ{Mbers of the
ﬂaﬂ)rlx%gvgﬁ P&%Ws%?d«%fﬁg?glgg ll%ear%l&t%% g?‘&)xffgxreg%e'r Zy;ﬂé? & ff?ermg n ?uch features

structure_ of flaps 7 is hi dependent upon the material properties o
sethErpieeifrsorinan @f ?ﬂ@b@%éw‘ﬁﬁv@% YErRFA(BHFIRAGRE GG 70 denier),
orsiore fiapei s hrolmumd Fi@Sthd ldrd Zhéncothienemfiedinents) fafoi about 0.1
canhaus admam velgano-like structure, as if the tuft 6 is erupting from the

flap 7. In other embodiments, flaps 7 can virtually completely cover tufts 6,

such that\theydfderin "eapboveitterfisréfers to imohédiemisodiraenthitapse Tormed by
Mmaytexienehadh ddtane:signifieantlys evenbeingas PighiS0LOSREM MBS circular
the tufts 6 themselves. In this embodiment flaps 7 can cause the tufts 6 to

be more resilient and less susceptible to flattening due to compressive or
bending forces. In one embodiment, therefore, the laminate web 1

comprises at least two layers (i.e., precursor webs 20 and 21), and both

layers affect the tactile qualities and compression resistance of tufts 6.

Tufts 6 preferably comprise looped fibers from both precursor webs.

Therefore, tufts 6 can be, in a sense, either "punched through" second
nracitireonr weh 21 or "niiched intn" the t1ifte of cecond nreciirenr weh 21 In



As shown in FIGS. 1-4, one characteristic of tufts 6 can be the

predominant directional alignment of the fibers 8 or 18. For example,

looped, aligned fibers 8 can be described as having a significant or major
vector component parallel to the Z-CD plane and the looped fibers 8 have

a substantially uniform alignment with respect to transverse axis T when

viewed in plan view, such as in FIG. 4. By "looped" fibers 8 is meant fibers

8 that are integral with and begin and end in first precursor web 20 but

extend outwardly in the Z-direction from first surface 13 of second

precursor web 21. By "aligned" with respect to looped fibers 8 of tufts 6 is
meembiahiett dboprinhfittersts thraliathgendal v :oridndet sueh that bifiviewedineduced.
F"@‘;‘LM@Ndaﬁb%Fﬁ- é’mﬁa@b Rbitheilpoped fi@@ffja& *h%ﬁo%%ig BIfiCABINERIQN surface.
\c/gg%[i)r%rgggtﬁgara el to the transversenﬂgvl,aega preferrably a major

S
or component parafel 16 The HaALYars Lxiasr diamefrsdfgpasiample of at least

notA&6EE dbericTea radmeetrearintRr ke gegHi 1A FrdtPréesnsor web
20 and haye a free end extending outwardly in the Z-directign from first
surface 1%%‘%%@58%%%@%%0%@%%%@% ﬁg%ééset?il?)g?%cisé €an ﬁﬁg%g@éegomed oy
geTERAIRE LhRSHA allig PRt e BeREEd e yeiving lardighitic ine.orstdljorcircular, die
vectolicomponerhparatiebtdithe:sGid planerging nizarbobijoapen fikeks Szas (for
anddagresibaed . e AURTIENK ISR GRALAGIHSNG SIS BROVIO AN reauce

pogt-m nuftactu eénleformation due to winding onto a roll, or compression ‘
in USe 1 an-anticle SR SR FRUETESe diaRettrs CheFafisinth TR Hilsiapts are carried
orieredigh api ety leroftireated thadedbitdgreesdiomnthetngitidinahixisill tacky,
L Whﬁmﬁmdﬁﬁﬁfi&ﬂlx i&&!}be@&diﬂlﬁtgﬁ)vﬂm ﬂll_@%A.a ﬂ@@fmh 'ﬁ‘%%:&?é’ micré)ﬁbers which
companens parallel to the transverse axis T. As used herein, g loaped

fiber98 orierrl]téaci at an St‘rsl& ré[lg Odlrsegll%gra{ﬁa%? lgéag%ﬁrﬁéglelﬁrfrB?ﬁl Ig'%gl 1§r ihaf® averase
aXi€PYhen viewed in plan view, as in FIG. 4, has a major vector

component parallel 1o the tr nsverse axis T. In a preferred embadiment, at
least 50%, more prrefe’ra fy at least %“0% a%aaeﬁ%qolfe lﬁge‘%rsabwaﬁeg%tt Lm“ed .to’
90PESPHBRFS 8 BPRIHE THaderh Sigificarialid Reve preferdbljon rrgjoplicmating
vesohommpopehnparatie] todthensversead s diohinksrarichtatidnsambg otherwise
dejeemined Ryikae Rl magnifying.meansdf QQCFOFC gilg"fw%t% Snfigurations of the

migg%%gpp%hﬁttedfwith a suitable rg1easurem,en n ?gteneral, for a
non-iimear sEgmart o Al diattel A pIaN UBlsdd%etieis

appHeXIMigtioRtfies both longitudinal axis L and the looped fibers 8 can be

used for determining the angle of looped fibers 8 from longitudinal axis I,.

For example. as Shownin PG "4  SRERBEN s §1&" SR emiradpsmgiplogq one or
heBRiy fire!dan ditadipsacap proxiaiation Sbnst shiowriasal dasfied [foenciHiom one
filetymeakes ahiangle.0f approxicTaielySe degressawitudhe lNGELAIRAL antistatic

a&%ﬁ%?Wb@Q&BHPB?@&HKWI e_eftlépmf_l?gs:e ]a:clidiggesscqgre gxg}% rl]érjl \éltggiuz%h dioxide for
substantially randomly-oriented fiber alignment.’In a woven web

efBaIRAE R BHE REETOH DITABIEYE S heeriostif Wifeh e ustlteperne typically
satmatdsradascpbeditabove, but the fibers of first precursor web 20 would

have the orientation associated with the particular weaving process used

to make M WEB &Y 1y EHhaPE ARV bEbE N refers 19, fhereiiiddiedeen formed
sHeowreinemM Gy dHélongitlydinalcaxes d fofruiisstarexgenerally sligredtinr to form
thenMBuctuftsRanchotheratere, JANQIYAIBREAXES koGl I PLNCIRIRLRE fibers or
alirgﬂgg rlg g&xtq{ti)eegtaé&ign m@gges ect to the MD or CD. Therefore, in, o
general, It can be said that for cach TR & e TS HEHe AN GRR HibEPesg et distinet
alf§PEd GeNdranP Brirs g R totherkaghldhealeasis e sl thiatuhesi dravke length
a significantpvestofteanperent pakalted teulan SVerseoaxs fheaReyPOB: example, a
pf&t@(ﬁb&%ﬂ?ﬁ%&é@%f?&&&?%}B%?ymep%r?dl%&?dé@{‘ Xr?ort%gr,a}))g%;;f be a sggle-by-side

some embodiments, due to the preferred method.of forming tufts'6, as
dESEMBEE BB AR ERAPACtErKhic Bt ¢ CoMpRRing
predominantly looped, aligned fibers 8, can be their generally open
structure characterized by open void area 10 defined interiorly of tufts 6,
as shown in FIGS. 2 and 3. The void area 10 may have a shape that is
wider or larger at the distal end 31 of the tuft 6 and nafrower at the base
17 of the tuft 6. This is opposite to the shape of the tooth which is used to

form the tuft 6. By "void area" is not meant an area completely free of any
fihare: the tarm ic meant ac 2 nenaral decerintinn 0of the Aaenaral

c_:"ﬁ@ctlc, syndiotactic, and



tuft 6 may even be closed (if the fibers from the tuft 6 are close enough

together to touch) or may remain open. Generally, any opening at the

base 17 is narrow. The closing or narrowing or squeezing of other fibers at

the base 17 can help to stabilize the tufts 6 and second precursor web 21.
Referring to FIG. 5 there is shown an apparatus and method for making

web 1 of the present invention. The appagatus 100 comprises a pair of
intermeshing rolls 102 and 104, each rotating about an axis A, the axes A

being parallel in the same plane. Roll 102 comprises a plurality of ridges

106 and %orre%phondin grooves 108 which extend unbroken about the

entire circimierenca of FefTo2RbHeY B eimmefrotedibaoy e bathdeen formed
th&IRR&ViE TG es theer extent dufbroke nalkoutihie @B tire GIICUBISIRES: fibers do
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descebedpbelows the teeth 110,0f roll 104 have. a specific geometry
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dentialy PuRch Pt EH #5& precursor webs 20, 21 as opposed to, in

essence, deforming the web. In a two layer laminate web 1 the teeth 110
urge fibers from a first precursor web 20 simultaneously out-of-plane and
through second precursor web 21, which is punctured, so to speak, by the
teeth 110 pushing the fibers 8 through to form tufts 6. Therefore, a web 1
of the present invention can have tufts 6 of loose fiber ends 18 and/or
"tunnel-like" tufts 6 of looped, aligned fibers 8 extending through and away
from the surface 13 of a first side 3, unlike the "tent-like" rib-like elements

of SELF webs which each have continuous side walls associated
tharewith 1 a3 contintiniie "francitionn 7zone " and which do not evhibhit



FIG. 6 shows in cross section a portion of the intermeshing rolls 102 and

104 and ridges 106 and teeth 110. As shown teeth 110 have a tooth

height TH (note that TH can also be applied to ridge height; in a preferred
embodiment tooth height and ridge height are equal), and a tooth-totooth
spacing (or ridge-to-ridge spacing) referred to as the pitch P. As shown,

depth of engagement E is a measure of $he level of intermeshing of rolls

102 and 104 and is measured from tip of ridge 106 to tip of tooth 110. The
depth of engagement E, tooth height TH, and pitch P can be varied as

desired depending on the properties of precursor webs 20, 21 and the
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by theory, it is believed that if the fibers of the precursor webs have a

highly curvilinear shape, e.g., curled fibers, the resultant tufts 6 will have

more looped fibers 8 and less broken fibers 18 as compared to more

linear fiber conformations. It is believed that such fiber conformations have

a lesser chance of bridging between two adjacent teeth, and, as a result

they are less prone to be stretched beyond their breaking point, and thus

have a greater chance of forming complete loop structures. Furthermore,
crich ecrirvilinear-echanad fibere fcan be made by 1icina eccentrie



Web 1 is especially useful as a topsheet 206 of sanitary napkin 200, Web

1 is particularly beneficial as a topsheet 206 for sanitary napkins due to

the combination of excellent fluid acquisition and compression resistance

for the prevention of rewet to the body-facing surface of topsheet 206

when in use. Rewet can be a result of at least two causes: (1) squeezing

out of the absorbed fluid due to pressurg on the sanitary napkin 200;

and/or (2) wetness entrapped within or on the topsheet 206. In a preferred
topsheet 206 both properties, fluid acquisition and compression

resistance, are maximized and rewet is minimized. Said differently,
preferbbisplacg sheeowilt extlibityhigibratés:of fluid Gequisitiony, amdidhe fibers are
levelscpdd wetd meir .aisanitadyananiinefithec-presant invention, topsheet

206 can have applied thereto a lotion composition. The lotion composition
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cm; a resistance to compression deflection of from about 5 to about 85%
when messtit ihbEfS Ednfifih§ pregstie bpsl2pssingnd i4 freend precursor web
alsorbepinbapatitye ofofrosd apduitadltoub2bigr ameigrantusackved thiese the process
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EX6 rﬁ‘%:o?&é“&% TisCBEBY fs T THE UPLETBINR cBPETEER e PHgHE for some
very thin. For example, an absorbent core of the present invention can
have an average caliper (thickness) of Less than about 20 mm, preferably
less than about 10 mm, and the thickness can be less than about 5 mm.
Table 1 shown below shows compression data for webs of the present
invention, as well as comparison webs. In Table 1, Sample Nos, 1-3, 5

and 7 are comparison samples and Sample Nos. 4, 6, and 8-13 are webs
nf the Nnracant invventinn Camnlea 1 iec 2 formed nnlvvethviliene film



Sample 8 is made by the process as described herein from the two layer
laminate of fibrous nonwoven web of Sample 7. The first layer of Sample
7 comprises a 30 gsm web of 50/50 PE/PP bicomponent fibers and the
second layer is a 45 gsm web comprising 50% 6 denier 50/50 PE/PP
bicomponent fibers and 50% 9 denier PP fibers. Both webs are available
from BBA, Simpsonville, SC. Sample 9 is made by the process as
described herein from a two layer laminate wherein the first and second
layers comprise a 30 gsm web of PE/PP bicomponent fibers and the
second layer is also surfactant treated to impart a relatively higher level of
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SAMPLE 1

Because in some embodiments at least one of the layers (e.g., a relatively low elongation
polymer film or tissue paper second precursor web 21 in FIGS. 1-4) does not significantly
contribute material to the tufts 6 (such as in the embodiments shown in FIGS. 1-4) a web 1
comprising a nonwoven first precursor web 20 can be characterized as being predbminantly
fibrous on both sides of web 1 with the fibers being contributed only by nonwoven first precursor
web 20. Therefore, tufts 6 can be spaced sufficiently closely so as to effectively cover first side 3
of web 1. In such an embodiment, both sides of web 1 appear to be nonwoven, with a difference
between the two sides 3 and 5 being a difference in surface texture. Therefore, in one
embodiment, the invention can be described as a laminate material of two or more precursor

webs, wherein both sides of the laminate web are substantially covered by fibers from only one of

the precursor webs.



6 First Precursor Web Formed Film Formed Film 3D gsm 50/50 PE/PP
Bice 30 gsm 50/50 PE/PP Bich 45 gsm Carded 50% 6 dpf PE/PP - 50% 6
dpi PET 45 gsm Carded 50% 6 Opt PE/PP - 50% 6 dpf PET Second
Precursor Web N/A N/A N/A N/A N/A N/A Total Basis Weight (gsm)
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As shown in FIGS. 1-4, one characteristic of tufts 6 can be the predominant directional
alignment of the fibers 8 or 18. For example, looped, aligned fibers 8 can be described as having
a significant or major vector component parallel to the Z-CD plane and the looped fibers 8 have a
substantially uniform alignment with respect to transverse axis T when viewed in plan view, such
as in FIG. 4. By “looped” fibers 8 is meant fibers 8 that are integral with and begin and end in
first precursor web 20 but extend outwardly in the Z-direction from first surface 13 of second
precursor web 21. By “aligned” with respect to looped fibers 8 of tufts 6 is meant that looped
fibers 8 are all generally oriented such that, if viewed in plan view as in FIG. 4, each of the looped
fibers 8 has a significant vector component parallel to the transverse axis T, and preferably a

major vector component parallel to the transverse axis T.

In contrast, non-looped fibers 18 are integral with, but only begin in first precursor web
20 and have a free end extending outwardly in the Z-direction from first surface 13 of second
precursor web 21. Loose fibers 18 can also have a generally uniform alignment described as

having a significant or major vector component parallel to the Z-CD plane.

For both looped fibers 8 and loose fibers 18, the alignment is a characteristic of tufts 6
prior to any post-manufacture deformation due to winding onto a roll, or compression in use in an

article of manufacture.

As used herein, a looped fiber 8 oriented at an angle of greater than 45 degrees from the
longitudinal axis L when viewed in plan view, as in FIG. 4, has a significant vector component
parallel to the transverse axis T. As used herein, a looped fiber 8 oriented at an angle of greater
than 60 degrees from longitudinal axis L when viewed in plan view, as in FIG. 4, has a major
vector component parallel to the transverse axis T. In a preferred embodiment, at least 50%, more
preferably at least 70%, and more preferably at least 90% of fibers 8 of tuft 6 have a significant,
and more preferably, a major vector component parallel to transverse axis T. Fiber orientation
can be determined by use of magnifying means if necessary, such as a microscope fitted with a
suitable measurement scale. In general, for a non-linear segment of fiber viewed in plan view, a
straight-line approximation for both longitudinal axis L and the looped fibers 8 can be used for
determining the angle of looped fibers 8 from longitudinal axis L. For example, as shown in FIG.
4, one fiber 8a is shown emphasized by a heavy line, and its linear approximation 8b is shown as
a dashed line. This fiber makes an angle of approximately 80 degrees with the longitudinal axis

(measured counterclockwise from L).

The orientation of looped fibers 8 in the tufts 6 is to be contrasted with the fiber

composition and orientation for first precursor web 20, which, for nonwoven webs is best



25 25 30 30 45 45 Depth of Engagement inches N/A N/A N/A 0.100 N/A
0.100 Line Speed (feet per minute N/A fl
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described as having a substantially randomly-oriented fiber alignment. In a woven web
embodiment, the orientation of the looped fibers 8 in tufts 6 could be the same as described
above, but the fibers of first precursor web 20 would have the orientation associated with the

particular weaving process used to make the web, €.g., a square weave pattern.

In the embodiment shown in FIG. 1 the longitudinal axes L of tufts 6 are generally
aligned in the MD. Tufts 6 and, therefore, longitudinal axes L, can, in principle, be aligned in any
orientation with respect to the MD or CD. Therefore, in general, it can be said that for each tuft
6, the looped aligned fibers 8 are aligned generally orthogonal to the longitudinal axis L such that
they have a significant vector component parallel to transverse axis T, and more preferably a

major vector component paraliel to trangverse axis T.

In some embodiments, due to the preferred method.of forming tufts 6, as described below,
another characteristic of tufts 6 comprising predominantly looped, aligned fibers 8, can be their
generally open structure characterized by open void area 10 defined interiorly of tufts 6, as shown
in FIGS. 2and 3. The void area 10 may have a shape that is wider or larger at the distal end 31 of
the tuft 6 and narrower at the base 17 of the tuft 6. This is opposite to the shape of the tooth
which is used to form the tuft 6. By “void area” is not meant an area completely free of any
fibers; the term is meant as a general description of the general appearance of tufts 6. Therefore,
it may be that in some tufts 6 a loose fiber 18 or a plurality of loose fibers 18 may be present in
the void area 10. By “open” void area is meant that the two longitudinal ends of tuft 6 are
generally open and free of fibers, such that tuft 6 can form something like a “tunnel” structure in

an uncompressed state, as shown in FIG, 3.

Additionally, as a consequence of a preferred method of making web 1, the second side 5
of web 1 exhibits discontinuities 16 characterized by a generally linear indentation defined by
formerly random fibers of the second surface 14 of first precursor web 20 having been urged
directionally (i.e., in the “Z -direction” generally orthogonal to the MD-CD plane as shown in
FIGS. 1 and 3} into tufts 6 by the teeth of the forming structure, described in detail below. The
abrupt change of orientation exhibited by the previously randomly-oriented fibers of first
precursor web 20 defines the discontinuity 16, which exhibits a linearity such that it can be
described as having a longitudinal axis generally parallel to longitudinal axis L of the tuft 6. Due
to the nature of many nonwoven webs useful as first precursor webs 20, discontinuity 16 may not
be as distinctly noticeable as tufts 6, For this reason, the discontinuities 16 on the second side 5
of web 1 can go unnoticed and may be generally undetected unless web 1 is closely inspected. As

such, the second side 5 of web 1 can have the look and feel of an un-tufted first precursor web 20.
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Thus in some embodiments, web 1 can have the textured look and feel of terry cloth on first side
3, and a relatively smooth, soft look and feel on second side 5, both sides being comprised of
fibers from the same nonwoven web, i.e., the first precursor web 20. In other embodiments,
discontinuities 16 can appear as apertures, and may be apertures through web 1 via the ends of the
tunnel-like tufts 6.

From the description of web 1 comprising a nonwoven first precursor web 20, it can be
seen that the fibers 8 or 18 of tuft 6 can originate and extend from either the first surface 12 or the
second surface 14 of first precursor web 20. Of course the fibers 8 or 18 of tuft 6 can also extend
from the interior 28 of first precursor web 20. As shown in FIG. 3, the fibers 8 or 18 of tufts 6
extend due to having been urged out of the generally two-dimensional plane of first precursor web
20 (i.e., urged in the “Z -direction” as shown in FIG. 3). In general, the fibers 8§ or 18 of the tufts

6 comprise fibers that are integral with and extend from the fibers of the first precursor web 20.

Therefore, from the above description, it is understood that in one embodiment web 1 can
be described as being a laminate web formed by selective mechanical deformation of at least a
first and second precursor webs, at least the first precursor web being a nonwoven web, the
laminate web having a first side, the first side comprising the second precursor web and a
plurality of discrete tufts, each of the discrete tufts comprising a plurality of tufted fibers being
integral extensions of the first precursor web and extending through the second precursor web;

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

The extension of fibers 8 or 18 can be accompanied by a general reduction in fiber cross
sectional dimension (e.g., diameter for round fibers) due to plastic deformation of the fibers and
Poisson’s ratio effects. Therefore, the aligned looped fibers 8 of tuft 6 can have an average fiber
diameter less than the average fiber diameter of the fibers of first precursor web 20. It is believed
that this reduction in fiber diameter contributes to the perceived softness of the first side 3 of web
1, a softness that can be comparable to cotton terry cloth, depending on the material properties of
the first precursor web 20. It has been found that the reduction in fiber cross-sectional dimension
is greatest intermediate the base 17 and the distal portion 31 of tuft 6. This is believed to be due
to the preferred method of making, as disclosed more fully below. Briefly, as shown on FIG. 3, it
is believed that portions of fibers at the base 17 and distal portion 31 of tufts ¢ are adjacent the tip
of teeth 110 of roll 104, described more fully below, and are frictionally locked and immobile
during processing. Thus, the intermediate portions of tufts 6 are more free to stretch, or elongate,
and accordingly, can experience a corresponding fiber cross sectional dimension reduction. Some

fibers of first precursor web 20 may laterally squeeze the base 17 of the tuft 6, The base 17 of the
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tuft 6 may even be closed (if the fibers from the tuft 6 are close enough together to touch) or may
remain open. Generally, any opening at the base 17 is narrow. The closing or narrowing or
squeezing of other fibers at the base 17 can help to stabilize the tufts 6 and second precursor web
21.

Referring to FIG. 5 there is shown an apparatus and method for making web 1 of the
present invention. The apparatus 100 comprises a pair of intermeshing rolls 102 and 104, each
rotating about an axis A, the axes A being parallel in the same plane. Roll 102 comprises a
plurality of ridges 106 and corresponding grooves 108 which extend unbroken about the entire
circumference of roll 102. Roll 104 is similar to roll 102, but rather than having ridges that
extend unbroken about the entire circumference, roll 104 comprises a plurality of rows of
circumferentially-extending ridges that have been modified to be rows of circumferentially-
spaced teeth 110 that extend in spaced relationship about at least a portion of roll 104, The
individual rows of teeth 110 of roll 104 are separated by corresponding grooves 112. In
operation, rolls 102 and 104 intermesh such that the ridges 106 of roll 102 extend into the grooves
112 of roll 104 and the teeth 110 of roll 104 extend into the grooves 108 of roll 102. The
intermeshing is shown in greater detail in the cross sectional representation of FIG. 6, discussed
below. Both or either of rolls 102 and 104 can be heated by means known in the art such as by

using hot oil filled rollers or electrically-heated rollers.

In FIG. 5, the apparatus 100 is shown in a preferred configuration having one patterned
roll, e.g., roll 104, and one non-patterned grooved roll.102. However, in certain embodiments it
may be preferable to use two patterned rolls 104 having either the same or differing patterns, in
the same or different corresponding regions of the respective rolls. Such an apparatus can
produce webs with tufts 6 protruding from both sides of the web 1. An apparatus could also be
designed to have teeth that pointing in opposite directions on the same roll. This would result in a

web with tufts 6 being produced on both sides of the web.

The method of making a web 1 of the present invention in a commercially viable
continuous process is depicted in FIG. 5. Web 1 is made by mechanically deforming precursor
webs, such as first and second precursor webs, 20 and 21 that can each be described as generally
planar and two dimensional prior to processing by the apparatus shown in FIG. 5. By “planar”
and “two dimensional” is meant simply that the webs start the process in a generally flat condition
relative to the finished web 1 that has distinct, out-of-plane, Z-direction three-dimensionality due
to the formation of tufts 6. “Planar” and “two-dimensional” are not meant to imply any particular

flatness, smoothness or dimensionality.
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The process and apparatus of the present invention is similar in many respects to a
process described in U.S. Pat. No. 5,518,801 entitled “Web Materials Exhibiting Elastic-Like
Behavior” and referred to in subsequent patent literature as “SELF” webs, which stands for
“Structural Elastic-like Film”. However, there are significant differences between the apparatus
and process of the present invention and the apparatus’and process disclosed in the ‘801 patent,
and the differences are apparent in the respective webs produced thereby. As described below,
the teeth 110 of roll 104 have a specific geometry associated with the leading and trailing edges
that permit the teeth to essentially “punch” through the precursor webs 20, 21 as opposed to, in
essence, deforming the web. In a two layer laminate web 1 the teeth 110 urge fibers from a first
precursor web 20 simultaneously out-of-plane and through second precursor web 21, which is
punctured, so to speak, by the teeth 110 pushing the fibers 8 through to form tufts 6. Therefore, a
web 1 of the present invention can have tufts 6 of loose fiber ends 18 and/or “tunnel-like” tufts 6
of looped, aligned fibers 8 extending through and away from the surface 13 of a first side 3,
unlike the “tent-like” rib-like elements of SELF webs which each have continuous side walls
associated therewith, i.e., a continuous “transition zone,” and which do not exhibit

interpenetration of one layer through another layer.

Precursor webs 20 and 21 are provided either directly from their respective web making
processes or indirectly from supply rolls {neither shown) and moved in the machine direction to
the nip 116 of counter-rotating intermeshing rolls 102 and 104. The precursor webs are
preferably held in a sufficient web tension so as to enter the nip 16 in a generally flattened
condition by means well known in the art of web handling. As each precursor web 20, 21 goes
through the nip 116 the teeth 110 of roll 104 which are intermeshed with grooves 108 of roll 102
simultaneously urge portions of first precursor web 20 out of the plane of first precursor web 20
and through second precursor web 21 to form tufts 6. In effect, teeth 110 “push” or “punch”

fibers of first precursor web 20 through second precursor web 21.

As the tip of teeth 110 push through first and second precursor webs 20, 21 the portions
of the fibers of the precursor webs that are oriented predominantly in the CD across teeth 110 are
urged by the teeth 110 out of the plane of first precursor web 20. Fibers can be urged out of plane
due to fiber mobility, or they can be urged out of plane by being stretched and/or plastically
deformed in the Z-direction. Portions of first precursor web 20 urged out of plane by teeth 110
can also push fibers of second precursor web 21 of the plane, or they can push through second
precursor web 21, (if it has relatively lower extensibility), thereby resulting in formation of tufts 6

on first side 3 of web 1. Fibers of precursor webs 20 and/or 21 that are predominantly oriented
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generally parallel to the longitudinal axis L, i.e., in the MD of precursor web 20 as shown in FIG.
1, are simply spread apart by teeth 110 and remain substantially in their original, randomly-
oriented condition. This is why the looped fibers 8 can exhibit the unique fiber orientation in
embodiments such as the one shown in FIGS. 1-4, which is a high percentage of fibers of each

tuft 6 having a significant or major vector component parallel to the transverse axis T of tuft 6.

It can be appreciated by the forgoing description that when web 1 is made by the
apparatus and method of the present invention that the precursor webs 20, 21 can possess
differing material properties with respect to the ability of the precursor webs to elongate before
failure, e.g,, failure due to tensile stresses. In particular, a nonwoven first precursor web 20 can
have greater fiber mobility and/or greater fiber elongation characteristics relative to second
precursor web 21, such that the fibers thereof can move or stretch sufficiently to form tufts 6
while the second precursor web 21 ruptures, i.e., does not stretch to the extent necessary to form
tufts. However, in other embodiments, both precursor webs have sufficient elongation such that

fibers thereof can move or stretch sufficiently to form tufts 6.

The degree to which the fibers of nonwoven precursor webs are able to extend out of
plane without plastic deformation can depend upon the degree of inter-fiber bonding of the
precursor web. For example, if the fibers of a nonwoven precursor web are only very loosely
entangled to each other, they will be more able to slip by each other (i.e., to move relative to
adjacent fibers by reptation) and therefore be more easily extended out of plane to form tufts. On
the other hand, fibers of a nonwoven precursor web that are more strongly bonded, for example
by high levels of thermal point bonding, hydroentanglement, or the like, will more likely require
greater degrees of plastic deformation in extended out-of-plane tufts. Therefore, in one
embodiment, first precursor web 20 can be a nonwoven web having relatively low inter-fiber
bonding, and second precursor web 21 can be a nonwoven web having relatively high inter-fiber
bonding, such that the fibers of first precursor web can extend out of plane, while the fibers of
second precursor web 21 cannot. Upon sufficient force applied to first precursor web 21, the
fibers therein tend to extend, while the fibers of second precursor web, unable to extend, tend to
break.

The number, spacing, and size of tufts 6 can be varied by changing the number, spacing,
and size of teeth 110 and making corresponding dimensional changes as necessary to roll 104
and/or roll 102. This variation, together with the variation possible in precursor webs 20, 21
permits many varied webs 1 to be made for many purposes. For example, web 1 made from a

first precursor web 20 comprising a relatively high basis weight woven fabric having MD and CD
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woven plastically-extensible threads and a second precursor web 21 comprising relatively high
basis weight, relatively low-extensible synthetic polymer nonwoven material could be made into a
strong, porous ground covering, such as an erosion control device useful for reducing sloping path

deterioration and enabling growth of indigenous vegetation in unstable soil.

FIG. 6 shows in cross section a portion of the intermeshing rolls 102 and 104 and ridges
106 and teeth 110. As shown teeth 110 have a tooth height TH (note that TH can also be applied
to ridge height; in a preferred embodiment tooth height and ridge height are equal), and a tooth-to-
tooth spacing (or ridge-to-ridge spacing) referred to as the pitch P. As shown, depth of
engagement E is a measure of the level of intermeshing of rolls 102 and 104 and is measured
from tip of ridge 106 to tip of tooth 110. The depth of engagement E, tooth height TH, and pitch
P can be varied as desired depending on the properties of precursor webs 20, 21 and the desired
characteristics of web 1. For example, in general, the greater the level of engagement E, the
greater the necessary elongation or fiber-to-fiber mobility characteristics the fibers of first
precursor web 20 must possess. Also, the greater the density of tufts 6 desired (tufts 6 per unit
area of web 1), the smaller the pitch should be, and the smaller the tooth length TL and tooth

distance TD should be, as described below.

FIG. 7 shows one embodiment of a roll 104 having a plurality of teeth 110 useful for
making a terry cloth-like web 1 from a nonwoven first precursor web 20 having a basis weight of
between about 60 gsm and 100 gsm, preferably about 80 gsm and a polyolefinic film (e.g.,
polyethylene or polypropylene) second precursor web 21 having a density of about 0.91-0.94 and

a basis weight of about 20 gsm.

An enlarged view of teeth 110 is shown in FIG. 8. In this embodiment of roll 104 teeth
110 have a uniform circumferential length dimension TL measured generally from the leading
edge LE to the trailing edge TE at the tooth tip 111 of about [.25 mm and are uniformly spaced
from one another circumferentially by a distance TD of about 1.5 mm. For making a terry-cloth
web 1 from web 1 having a total basis weight in the range of about 60 to about 100 gsm, teeth 110
of roll 104 can have a length TL ranging from about 0.5 mm to about 3 mm and a spacing TD
from about 0.5 mm to about 3 mm, a tooth height TH ranging from about 0.5 mm to about 5 mm,
and a pitch P between about 1 mm (0.040 inches) and about 5 mm (0.200 inches). Depth of
engagement E can be from about 0.5 mm to abouf S mm (up to a maximum equal to tooth height
TH). Of course, E, P, TH, TD and TL can be varied independently of each other to achieve a

desired size, spacing, and area density of tufts 6 (number of tufts 6 per unit area of web 1).
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As shown in FIG. 8, each tooth 110 has a tip 111, a leading edge LE and a trailing edge
TE. The tooth tip 111 is elongated and has a generally longitudinal orientation, corresponding to
the longitudinal axes L of tufts 6 and discontinuities 16. It is believed that to get the tufted,
looped tufts 6 of the web 1 that can be described as being terry cloth-like, the LE and TE should
be very nearly orthogonal to the local peripheral surface 120 of roll 104. As well, the transition
from the tip 111 and LE or TE should be a sharp angle, such as a right angle, having a
sufficiently small radius of curvature such that teeth 110 push through second precursor web 21 at
the LE and TE. Without being bound by theory, it is believed that having relatively sharply
angled tip transitions between the tip of tooth 110 and the LE and TE permits the teeth 110 to
punch through precursor webs 20, 21 “cleanly”, that is, locally and distinctly, so that the first side
3 of the resulting web 1 can be described as “tufted” rather than “deformed.” When so processed,
the web 1 is not imparted with any particular elasticity, beyond what the precursor webs 20 and

21 may have possessed originally.

While not wishing to be bound by theory, it is believed that if the fibers of the precursor
webs have a highly curvilinear shape, e.g., curled fibers, the resultant tufts 6 will have more
looped fibers 8 and less broken fibers 18 as compared to more linear fiber conformations. It is
believed that such fiber conformations have a lesser chance of bridging between two adjacent
teeth, and, as a result they are less prone to be stretched beyond their breaking point, and thus
have a greater chance of forming complete loop structures. Furthermore, such curvilinear-shaped
fibers can be made by using eccentric bicomponent fibers, or side-by-side bicomponent fibers,

such as bicomponent fibers consisting of polyethylene and nylon.

In preferred embodiments first and second precursor webs are nonwoven webs in which
there are minimal fiber-to-fiber bonds. For example; the precursor web can be a nonwoven web
having a pattern of discrete thermal point bonds, as is commonly known in the art for nonwoven
webs. In general, however, it is desirable to minimize the number of bond points and maximize
the spacing so as to allow for maximum fiber mobility and dislocation at during formation of tufts
6. In general, utilizing fibers having relatively high diameters, and/or relatively high extension to

break, and/or relatively high fiber mobility, results in better and more distinctly formed tufts 6.

Although web 1 is disclosed in preferred embodiments as a two layer web made from two
precursor webs, it is not necessary that it be limited to two layers, For example, a three-layer or
more laminate can be made from three precursor webs, as long as one of the precursor webs can

extend and push through openings in another layer to form tufts. For example, web 1 could
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comprise the top sheet, secondary topsheet, and core of a feminine hygiene product. In general, it

is not necessary that adhesive or other bonding means be utilized to make laminate web 1.

The constituent layers of web 1 (e.g., precursor webs 20 and 21 and any other layers) can
be held in a face-to-face laminated relationship by virtue of the “locking” effect of the tufts 6 that
extend through openings 4 in second precursor web 21. In some embodiments it may be desirable
to use adhesives or thermal bonding or other bonding means, depending on the end use
application of web 1. For example, a web 1 comprising bicomponent fiber nonwoven webs can
be through-air bonded after formation of tufts 6 to provide for layer-to-layer adhesion for greater
peel strength. Additionally, it may be desirable to apply adhesive to at least a portion of one of
the precursor webs. For example, in some embodiments adhesive, chemical bonding, resin or
powder bonding, or thermal bonding between layers can be selectively applied to certain regions
or all of the precursor webs. In the case of adhesive application, for example, adhesive can be
applied in a continuous manner, such as by slot coating, or in a discontinuous manner, such as by
spraying, extruding, and the like. Discontinuous application of adhesive can be in the form of

stripes, bands, droplets, and the like.

In a multilayer web 1 each precursor web can have different material properties, thereby
providing web 1 with beneficial properties when used as a topsheet in a disposable absorbent
article such as a sanitary napkin. For example, web 1 comprising two (or more) precursor webs, '
e.g., first and second precursor webs, can have beneficial fluid handling properties. For supetior
fluid handling, for example, first precursor web 20 can be comprised of relatively hydrophilic
fibers. Second precursor web 21 can be comprised of relatively hydrophobic fibers. The tufts 6
of such a web could form a topsheet having a relatively hydrophobic body-facing surface, with
hydrophilic tufts to pull fluid away from the body and through the topsheet. Fluid deposited upon
the upper, relatively hydrophilic tufts can be quickly transpdrted away from the relatively
hydrophobic layer to the portion of the article underlying the second precursor web layer (e.g., the
absorbent core). Without being bound by theory, it is believed that one reason for the observed
compression resistance of web 1 is the generally vertically-aligned fibers 8, 18 of tufts 6. The

fibers 8, 18 form directionally-aligned support columns that resist compression.

FIG. 10 shows in partial cut away plan view a sanitary napkin having as one of its
components a web 1 of the present invention. In general, sanitary napkin 200 comprises a
backsheet 202, a tapsheet 206 and an absorbent core 204 disposed between the topsheet 206 and
backsheet 202 which can be joined about a the periphery 210. Sanitary napkin 1 can have side

extensions, commonly referred to as “wings” 208 designed to wrap the sides of the crotch region
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of the panties of the user of sanitary napkin 1. Sanitary napkins, including topsheets for use as the
body facing surface thereof, are well known in the art and need no detailed description of various
alternative and optional designs. In addition to sanitary napkins, web 1 can also be used in a
diaper or adult incontinence product or other disposable hygiene products. However, it is noted
that web 1 can be used as, or as a component of, one or more ofia backsheet, core material,
topsheet, secondary topsheet, or wing material. Web 1 can also have multiple layers and

comprise a topsheet, secondary topsheet, core, backsheet, or any number of layers.

Web 1 is especially useful as a topsheet 206 of sanitary napkin 200. Web 1 is particularly
beneficial as a topsheet 206 for sanitary napkins due to the combination of excellent fluid
acquisition and compression resistance for the prevention of rewet to the body-facing surface of
topsheet 206 when in use. Rewet can be a result of at least two causes: (1) squeezing out of the
absorbed fluid due to pressure on the sanitary napkin 200; and/or (2) wetness entrapped within or
on the topsheet 206. In a preferred topsheet 206 both properties, fluid acquisition and
compression resistance, are maximized and rewet is minimized. Said differently, preferably a

topsheet will exhibit high rates of fluid acquisition, and low levels of rewet.

In a sanitary napkin of the present invention, topsheet 206 can have applied thereto a
lotion composition. The lotion composition can be any of known lotions, such as lotions
comprising petrolatum, which can provide a skin benefit to the user. In a preferred embodiment,
the lotion also provides a clean body benefit to the user. That is, the lotion preferably renders
menses less susceptible to sticking to the body, including hair and skin. Preferably, therefore, the

lotion is hydrophobic, and renders hair and skin hydrophobic.

Lotion can be applied in any manner known in the art for applying lotions to nonwoven
webs. Lotion can be applied to the tips (i.e., the distal ends) of tufts 6. It has been found that
applying lotion to the tips enables efficient transfer to the skin of the wearer. Without being
bound by theory, it is believed that the tufts act as little brushes to wipe the lotion onto the body

during motion, such as walking.

The lotion of the present invention can include those disclosed in US 5,968,025; US
6,627,787, US 6,498,284, US 6,426,444, US 6,586,652; US 3,489,148; US 6,503,526; 6,287,581,
US 6,475,197; US 6,506,394; US 6,503,524; US 6,626,961; WO 2000038747; or EP-A 927,050.

In addition to (or instead of) lotion treatments, the topsheet 206 (or portions thereof) can
be treated with other materials or compositions to render it sufficiently hydrophobic. For

example, the topsheet can be treated with silicone treatments, low surface energy treatments,
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fluorinated hydrocarbon treatments. In general, relatively hydrophobic means a material or
composition having a contact angle with water of at least about 70 degrees, preferably at least
about 90 degrees. In general, low surface energy means less than about 55 dynes per square
centimeter, preferably less than about 26 dynes per square centimeter, and more preferably from

about 30 to about 50 dynes per square centimeter.

In a preferred embodiment, web 1 is used as a topsheet 206 in conjunction with a high
capacity and highly absorbent core 204. In general, a preferred absorbent core is an airlaid core of
the type disclosed in US 5,445,777, or US 5,607,414. In a preferred embodiment, absorbent core
204 is the type generally referred to as HIPE foams, such as those disclosed in US 5,550,167; US,
5,387,207; US 5,352,711; and 5,331,015, In a preferred embodiment, absorbent core 204 has a
capacity after desorption at 30 cm of less than about 10% of its free absorbent capacity; a
capillary absorption pressure of from about 3 to about 20 cm; a capillary desorption pressure of
from about § to about 25 cm; a resistance to compression deflection of from about 5 to about 85%
when measured under a confining pressure of 0.74 psi; and a free absorbent capacity of from
about 4 to 125 grams/gram. Each of these parameters can be determined as set forth in US
5,550,167, issued August 27, 1996 to DesMarais. One advantage of utilizing the airlaid or HIPE
foam cores as disclosed is that the absorbent core can be made very thin. For example, an
absorbent core of the present invention can have an average caliper (thickness) of less than about

20 mm, preferably less than about 10 mm, and the thickness can be less than about 5 mm.

Table 1 shown below shows compression data for webs of the present invention, as well
as comparison webs, In Table 1, Sample Nos. 1-3, 5 and 7 are comparison samples and Sample

Nos. 4, 6, and 8-13 are webs of the present invention.

Sample 1 is a formed polyethylene film comparable to DRI-WEAVE® topsheets used on
ALWAYS® sanitary napkins, available from Tredegar Film Products, Terre Haute, IN.

Sample 2 is a formed polyethylene film made by Tredegar Film Products, Terre Haute,
IN, according to the teachings of US 4,629,643 issued to Curro et al. on Dec. 16, 1986.

Sample 3 is a 30 gsm spunbond web of 50/50 PE/PP bicomponent fibers available from
BBA, Simpsonville, SC.

Sample 4 is a web of the present invention made from the web of Sample 3 processed

according to the process described herein.

Sample 5 is a carded nonwoven web comprising 50% 6 denier (dpf) PE/PP bicomponent
fibers and 50% 6 denier PET fibers, available from BBA, Simpsonville, SC.
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Sample 6 is made by the process as described herein from the web of Sample 5.

Samples 4 and 6 are made with one precursor web by the process described herein,
Samples 8-13 are made according to the present invention using two precursor webs as described
herein, and where both precursor webs contribute fibers to the tufis, in a nested configuration, so
to speak. Thus, the fibers of the second precursor web are not “punched through” but rather are
formed into a tuft along with fibers of the first precursor web, the two webs contributing fibers to
the tufts.

Sample 8 is made by the process as described herein from the two layer laminate of
fibrous nonwoven web of Sample 7. The first layer of Sample 7 comprises a 30 gsm web of
50/50 PE/PP bicomponent fibers and the second layer is a 45 gsm web comprising 50% 6 denier
50/50 PE/PP bicomponent fibers and 50% 9 denier PP fibers. Both webs are available from BBA,
Simpsonville, SC.

Sample 9 is made by the process as described herein from a two layer laminate wherein
the first and second layers comprise a 30 gsm web of PE/PP bicomponent fibers and the second
layer is also surfactant treated to impart a relatively higher level of hydrophilicity, as is known in

the art. The 30 gsm webs are available from BBA, Simpsonville, SC.

.

Sample 10 is made by the process as described herein from a two layer laminate of
fibrous nonwoven webs wherein the first layer comprises a 30 gsm web of PE/PP bicomponent
fibers and the second layer is a 45 gsm web comprising 50% 6 denier PE/PP bicomponent fibers

and 50% 6 denier PET fibers. Both webs are available from BBA, Simpsonville, SC.

Sample 11 is made by the process as described herein from a two layer laminate of
fibrous nonwoven webs wherein the first layer comprises a 30 gsm web of PE/PP bicomponent
fibers from Pegas, Czech Republic, and the second layer is a 45 gsm web comprising 50% 6
denier PE/PP bicomponent fibers and 50% 6 denier PET fibers, available from BBA,
Simpsonville, SC,

Samples 12 and 13 are each made by the process as described herein from a two layer
laminate of fibrous nonwoven webs wherein the first layer comprises a 30 gsm web of 50/50
PE/PP bicomponent fibers and the second layer is a 45 gsm web comprising 50% 6 denier 50/50
PE/PP bicomponent fibers and 50% 6 denier PET fibers. Both precursor webs are available from
BBA, Simpsonville, SC.

Each of the Samples of the present invention shown in Table | were processed according

to the present invention through the nip of intermeshing rolls as described above, with a pitch P of
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1.5 mm (about 0.060 inch), a tooth height TH of about 3.7 mm (about 0.145 inch), a tooth
distance TD of 1.6 mm (about 0.063 inches) and a tooth length TL of 1.25 mm (about 0.050
inch). The depth of engagement DOE and line speed are shown in Table 1 for each sample of the

present invention.

As shown in Table 1, webs of the present invention have excellent density and specific
volume properties under loads simulating loads experienced in the wearing of a sanitary napkin.
For example, 0.004 psi can correspond to a pressure experienced while standing, while 0.23 psi
can correspend to a pressure when sitting on a soft surface, and 0.75 se can correspond to sitting

on a hard surface.



Specific Volume (cm3/g) at 0.004 psi 25.7 39.7 37.3 38.3 37.2 40,7 37.6
Specific Volurne (cm3/g) at 0.23 psi 12,4 24.0 13.2 16,3
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Table 1: Comparison of Webs of the Present Invention «

SAMPLE 1 2 3 4 5 6
45 gsm 45 gsm
30 gsm 30 gsm Carded Carded
) . Formed 50/50 50/50 50% 6 dpf 50% 6 dpf
First Precursor Web Formed Film Film PE/PP PE/EP PE/PR . PE/PP -
Bico Bico 50% 6 dpf 50% 6 dpf
PET PET
Second Precursor Web N/A N/A N/A N/A N/A N/A
Total Basis Weight (gsm) 25 25 30 30 45 45
Depth of Engagement
(inches) NIA N/A NIA 0.100 N/A 0.100
Line Speed {feot per
minute) N/A N/A NIA 1200 N/A 1200
Density (9':;‘3) at 0.004 0.020 0026 | 008 | 0.021 0.020 0.017
Density (9;2’{‘3) at0.23 0.047 0.053 | 0158 | 0.068 0.065 0.040
Density (9;2‘{‘3) at0.75 0.061 0118 | 0231 | 0.004 0.096 0.088
Specific Volume {cm3/g}
at 0.004 psi 50.4 38.4 1.3 47.7 349 57.3
Specific Volume (cm3/g)
at 0.23 psi 21.2 18.8 8.3 14.7 15.3 25.1
Specific Volume (cm3ig)
at 0.75 psl 16.4 84 4.3 10.7 104 11.3
Void volume {cm3/g} at
0.004 psi 493 373 10.2 46.6 34.0 56.5
Volid voiume (cm3/g) at
0.23 psi 201 17.7 52 13.6 14.5 24.2
Void volume {(cm3/g) at
0.75 psf 15.3 7.3 3.2 9.6 9.6 10.5

Conversions: 1inch = 25.4 mm; 1 psi = 8.89 kPa; 1 foot = 304.8 mm




18,8 23.3 24.0 Specific Volume (cm3/g) at 0.75 psi 9,1 11.9 8.0 10,0 9.3
13.1 15.2 Void volume (cm3ig) at 0.004 psi 24.8 38.6 36.2 37.3
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Table 1, continued
SAMPLE 7 8 g 10 11 12 13
30
eo | 30gsm 30 6sm 50550 | 80150, om0 | o gsm
. gsm
First Precursor Web PE/PP SO/SO'PE/PP PE/PP Bico PE/PP PE/PP PE/PP 50/50
; Bico ; ; ! PE/PP
Bico Bico Bico Bico Bi
ico
45
45 gsm 45 gsm 45 gsm 45 ?5’“ gsm
b o 50% 6 by 50% 6 b
50% 6 | 45gsm 50% 30 gsm 50/50 dof 50% 6 dof 50% 6
Second Precursor dpf 6 dpf PE/PP gsm o0 p dpf P dpf
o PE/PP Bico PE/PP PE/PP
Web PE/PP - | /50% 9 dpf w/ surfactant | - 50% 6 PEPP - | 50% 6 PE/PP
50% 6 PP dp;’ 50% 6 dp; -50%
dpf PET dpf PET 6 dpf
PET PET PET
Total Basis Weight
75 75 60 7 75 75 75
{gsm) S
Depth of
Engagement N/A 0.135 0.135 0.135 0.100 0.100 0.100
{inches)
Line Speed (feet per
minute) N/A 25 25 500 1200 50 25
Density (g/em3) at
0.004 psi 0.039 0.025 0.027 0.026 0.027 0.025 0.027
De”sgyzgg”fs'i“) at 5081 0.042 0.076 0.061 | 0053 | 0043 | 0.042
Density (glom3) at | 0.084 0.125 0100 | 0107 | 0077 | 0.066
0.75 psi
Specific Volume
(cm3/g) at 0.004 psi 258.7 39.7 37.3 38.3 37.2 40.7 37.6
Specific Volume
(cm3/g) at 0.23 psi 124 24.0 13.2 16.3 18.8 23.3 24.0
Specific Volume.
(cm3/g) at 0.75 psi 9.1 11.9 8.0 10.0 9.3 13.1 15.2
Void volume (em3ig)
at 0.004 psi 24.8 38.6 36.2 37.3 36.2 39.7 36.6
Void volume {cm3/g)
at 0.23 psi 114 229 12.1 15.3 17.8 22.4 23.0
Void volume {cm3/g) ~
at 0.75 psi 8.1 10.8 6.9 9.0 8.4 12.1 14.2

Conversions: 1 inch =254 mm; 1 psi= 6.89 kPa; 1 foot = 304.8 mm



36.2 39.7 36.6 Vold volume (cm3/g) at 0.23 psi 11.4 22.9 12.1 15.317.8
22.4 23.0 Void volume (cm3/g) at 0.75 psi 8.1 10.8 6.9 9.0
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TEST METHODS
Void volume and specific volume can be determined by the following methods:
VOID VOLUME

Void volume under compression was calculated at 0.004, 0.23, and 0.75 pounds per
square inch pressure using an MTS tensile tester. The tensile tester measured the resisting force
as a material was compressed between a movable platen and a fixed base. The material was

compressed at a constant rate to a force of 1000 g. Force and platen position were recorded.

Void volume for a given platen position is calculated using the equation:

A o—x)(Ap) (O.lem/mm) _L

M Priber

Where:
YV=void volume of material in cubic centimeters per gram
X¢=initial platen position from the base in millimeters
x= platen position from initial position in millimeters
A= area of material in sqﬁare centimeters
M= mass of material in grams

Prser=f1ber density in grams per cubic centimeter

For webs made with multiple fiber types, the web fiber density is the weight average of

each individual fiber density:

Ptber, total = (W% gioert) (Paivert) + (W% gipers) (Driber) + -+

Where:



8.4 12.1 14.2 onversions: 1 mon = 25.4 mm: 1 pet = 6.89 kPa foot = 4.8
mm 25 TEST METHODS Void volume and specific volume can be
determined by the following methods: VOID VOLUME Void volume
under compression was calculated at 0,004, 0.23, and 0.75 pounds per
square inch pressure using an MTS tensile tester. The tensile tester
measured the resisting force as a materigl was compressed between a
movable platen and a fixed base. The material was compressed at a
constant rate to a force of 1000 g. Force and platen position were
recorded. Void volume for a given platen position is calculated using the
equation: VV =xl J0.1 ern Pfiber Where: VV=void volume of material in
cubic centimeters per gram xo=initial platen position from the base in
millimetePd”x= pIa‘féﬁ@@%’if@ﬁ%%qhﬁ%ﬁ&fﬁ%mh milimeters Am= area
of material in square centimeters mass of material in grams pa,"=fiber
density in grams per cubic centimeter For webs made with multiple
fiber typesythe webdibyeigiensitynimthieaveight average of each individual
fiber density:

total composition weight

Suitable equipment for this test could include a tensile tester (MTS model Alliance RT/1
with Test Works software and 50 N load cell). The tester must have a fixed base larger in size
than the platen. The zero height between the platen and base is set by bringing the platen down
until the first substantial force is measured, the platen is then backed up one increment, and the
cross head position is zeroed. The sample gage length for each sample is set by raising the platen
above the fixed base to a distance greater than the initial thickness of the material. From this
position the platen is lowered until a force of 1 gf is applied to the sample. This position from the

zero height is recorded as the initial platen position (o) and the cross head position is re-zeroed.

In this test a 4.9 cm diameter circular platen was used to compress materials against the
base at a rate of 0.51 cnVmin from 1 to 1000 gf. (0.75 pounds per square inch pressure). The
platen was then returned at the same rate to the initial platen position for each sample. The initial
platen position or test gage length varied depénding on the thickness of the material as described
above. Five repeats were performed on separate sample pieces, and the five results averaged.
Each material sample tested was larger in area than the platen, but smaller in area than the fixed

base.

SPECIFIC VOLUME

Specific Volume under compression was calculated at 0.004, 0.23, and 0.75 pounds per
square inch pressure using an MTS tensile tester. The tensile tester measured the resisting force
as a material was compressed between a movable platen and a fixed base. The material was

compressed at a constant rate to a force of 1000 g. Force and platen position were recorded.

Specific volume for a given platen position is calculated using the equation:

SV = 1/ Pweb



Pfiber, real = (\Net% fibert) (pfibed) (Mt% fiber2) (cift -) Where: 26 wt%
=weight percent of the fiber type in the web or: Ma/lc =fiber weight in
compositionx100% totai composition weight Suitable equipment for
this test could include a tensile tester (MTS model Alliance RI/1 with Test
Works software and 50 N load cell). The tester must have a fixed base
larger in size than the platen. The zero height between the platen and
base is set by bringing the platen down until the first substantial force is
measured, the platen is then backed up one increment, and the cross
head position is zeroed. The sample gage length for each sample is set by
raising t&EpRaetalsv6itise flken traisens selsidudcsipgdbasatrianthe

initial thickness of the material. From this position the platen is lowered
until a force of 1 gf is applied to the sample. This position from the zero
height isggcorded as the initial pleteyy positiemy(xo) and the cross head
position is re-zeroed. In this test a 4.9 cm diameter circular platen was
used to compress materials againsptiébhasé&mda rate of 0.51 cm/min from
1 to 1000 gE (0.75 pounds per square inch pressure). The platen was
then returned at the same rate to the initial platen position for each
sample. {hgdnitial platen position or test gage length varied depending on
the thickness of the material as described above. Five repeats were
performéd onesdsarcide’ sampié pieciesinamntithenfivetrepdtgaveraged.
Each material sample tested was larger in area than the platen, but

- smaller ifrardS AN HEHEE BRES EPEE £IEVBPORE Y Specific
Volume ugdgreompressipp WasGaelatrdAlifk4a4, 0.23, and 0.75
pounds per square inch pressure using an MTS tensile tester. The tensile
tester mezspintal theitrasistingnftdb@asoa imaidnaltywas compressed
between a movable platen and a fixed base. The material was
compres<8y 3?55685%??{3% e IOTRE H 00T Force and platen
position were recorded. Specific volume for a given platen position is
calculated using the equation: SV =Pweb 27 Web Density for a given

platen pesitionr s dpieutatedhisiag dhedaguationRvekBWMLIOHm(GM)ance RT/1
(XQLm@QQ@ngQM@ and 50 N load cell). The tester must have a fixed base larger in size
than the platen. The zero height between the platen and base is set by bringing the platen down

until the first substantial force is measured, the platen is then backed up one increment, and the
cross head position is zeroed. The sample gage length for each sample is set by raising the platen
above the fixed base to a distance greater than the initial thickness of the material, From this
position the platen is lowered until a force of 1 gf is applied to the sample. This position from the

zero height is recorded as the initial platen position (xo) and the cross head position is re-zeroed,

In this test a 4.9 cm diameter circular platen was used to compress materials against the
base at a rate of 0.51 cmy/min from 1 to 1000 gf. {0.75 pounds per square inch pressure). The
platen was then returned at the same rate to the initial platen position for each sample. The initial
platen position or test gage length varied depending on the thickness of the material as described
above. Five repeats were performed on separate sample pieces and the five results averaged.
Each material sample tested was larger in area than the platen, but smaller in area than the fixed

base.

As can be understood from the above description of webs 1 and apparatus 100 of the
present invention, many various structures of webs 1 can be made without departing from the

scope of the present invention as claimed in the appended claims. For example, topsheet 206 can



Where: SV=specific void volume of material in cubic centimeters per gram
pweb=density in grams per cubic centimeter of the nonwoven web

x0=inicial platen position from the base in millimeters x= platen position

from initial position in millimeters BW = mass of the material in grams per
square meter Suitable equipment for this test could include a tensile

tester (NITS model Alliance RT/1 with Tgst Works software and 50 N load

cell), The tester must have a fixed base larger in size than the platen. The

zero height between the platen and base is set by bringing the platen

down until the first substantial force is Measured, the platen is then
b&EREQNaPY obfe PETE e HE2 A M BrIie ST pleailiieniiyideranibariseal solutions,
samplecgagedength) fosedchusample igsseihyrsaising the platetrighevetb@y form
fixeek Base RAHISFance.geaes Manhalptal hicknesspline Matprial.

From this position the platen is lowered until a force of 1 gf is applied to

the samplmtiehisipasigioos fiemribaszerorheightois deeotdedisothie pitight invention
platenpasition (‘?ﬁ@b@@oﬁ&@e@rﬁ%p%@ﬁ: B@éﬂ'&&'&fo‘%ﬁ?@%&e&&mpm@d? otﬁhlﬁ-line with

tegg ad 1cm dLameter C|rcu?IarApIaten, was used to compress materials
adSTE e DAES R P BT 65T SRR hrotd 5 Ao GP (7 BeiRdglid siae
péprantiareivrekrpragsene e Thrd pitite privasthreaficetirmedt @t tHahsamesnatevention.

tordre il plaisnaostignoteseachsample mt Rednitiah RIS ROSEIOD Qlured with
tegt gaae ignah.varied depending on the ihigkngss olihematedal 85S¢ o a
described above. Five repeats were performed on separaté sample pieces

art TR KA v SRS AR Be Mo thafemar disnpny € et iha s arespss, such as
amea fasmnitibripl2idnpiatisniall@oin/eteadirand i fixectkbaseng rolledisf@adrample as
be,undsrRieed. oy ke abve A8 SCTIRH@NOF MR ES L. AnthaRRA ALY 100 Rfention.

t Qref‘gseﬂltninv“gg)tion, many vaﬁig,tfjststructures of webs | cfanhbe made "
withoUt HepErting rom the SCOPE bf Hife [RNAH iREKtor adeiSinalpje materia
tHecdgjsetried claims. For example, topsheet 206 can 28 additionally be
coated o treated with. medicaments, cleaning fluids, anti-bacterial

oy Siicn Sl et it S L B
carrBREBPHiGErREt b BiteietnihufEa8wncd porderroethéswweb e, tr tenfone as an
vatyingisizes 0isarer densitiesof tofts @resent ifRather advantage of the

Process %ﬁg rﬁ%ﬁﬁ&%rp %%%%S%EQ? Vggbﬂsxe()fp;hs%n rlesvecrrllttiolgvgzpvtﬁlzogelesnt il &sml?ed and
webs can be produced in-line with other web production equipment or
indffERetth HidpYsabiecBSb bR it et sfoludtforre dfiffphtas other changes and
Additibraibys theree mayebeitbthedgotithstatenfornsationprecgssestibateanon. It is
bebieesSihRIRNOIRL AR HenRER ROl tNE RERG AL ANE IR Fa@ns that are
e&amglt%,e gc\évetc)) fctglé|1d begtigrocessed according to the present invention

an I.t!hen apé)r ired With a slfiretching process, such as one described in

US Patent No. 5,658,639 to Curro et al. Alternatively, a material could be

made into a composite through a variety of processes, such as one

described in US Publication No. 2003/028,165A1 to Curro et al. or ring

rolled, for example as in US Patent No. 5,167,897 to Weber et al. and

then processed according to the present invention. The resulting webs

can thus exhibit the combined benefits of these multiple material

modifications. All documents cited in the Detailed Description of the
InventiOn are, in relevant part, incorporated herein by reference; the

citation of any document is not to be construed as an admission that it is

prior art with respect to the present invention. While particular
embodiments of the present invention have been illustrated and

described, it would be obvious to those skilled in the art that various other
changes and modifications can be made without departing from the spirit

and scope of the invention. It is therefore intended to cover in the

appended claims all such changes and modifications that are within the

scope of this invention. MCSLIP 29 WHAT IS CLAIMED IS: 1. A sanitary
napkin comprising a topsheet, backsheet, and absorbent core, said

absorbent core between said topsheet and said backsheet, said topsheet
comprising a 5 first precursor web and a second precursor web, wherein

said first precursor web is a fibrous web and said second precursor web is

a fibrous nonwoven, wherein said topshcet further comprises discrete tufts
nf fihroirie matarial from <aid firet nraciireor weh nr eaid cecaond nreaciirenr



10

15

20

25

10are substantially covered by fibers from only one of said precursor

webs. 2. The sanitary napkin of claim 1, wherein said topshcet has a MCSLLP

machine direction and a cross machine direction defining a MD-CD plane,
wherein each said tuft has a linear orientation defining a longitudinal axis
in said MD-CD plane. 15 3. The sanitaB? napkin of claim 1, wherein said
topsheet has a density of less than 0.027 under a load of 0.004 psi, and a

I less,t 068 g/cc at a load of 0.23 psi. 204.The sanitary
Serely gl ereaianp g

napkin of claim erein one side of said topsheet comprises discrete

tufts and the other side comprises discontinuities characterized by a

generally linear indentation. 5.The sanitary napkin of claim 1, wherein said
topsheét samtprisesiom doteptom2 Is itshizstrdraclifes Pepadudrerbent core, said

centimeter. MCS1.1.15 30 6. The sanjtary napkin of claim, 1, wherei . .
SERTBITSET QM Ce 2O 40 AR o b i b G Comprsin @
?ﬁ?ﬁt'&’@éﬁfso? v@%eaﬁﬁrﬁt_%)é&ﬂ)&@c%sg@mﬂ;_Wﬂ@r@ﬁ‘ Shdepst RecateRided is a
precursor webs is 5relatively more hydrophobic with respect to said other

dfbsaid prebusgadr vuibsc@nthersantarywapkin of thaims1 pordveseim,a wherein said

plurality of said looped fibers are generally aligned with one another in
sopghegs SAbhsEpBpiesstdiscrete tufts of fibrous material from said first precursor

web or said second precursor web, wherein said tufts comprise a plurality of looped
fibers, wherein said topsheet comprises two sides, wherein both sides of said topsheet

are substantially covered by fibers from only one of said precursor webs.

2. The sanitary napkin of claim 1, wherein said topsheet has a machine direction
and a cross machine direction defining a MD-CD plane, wherein each said tuft has a

linear orientation defining a longitudinal axis in said MD-CD plane.

3. The sanitary napkin of claim 1, wherein said topsheet has a density of less than

0.027 under a load of 0.004 psi, and a density of less than 0.068 g/cc at a load of 0.23

psi.

4. The sanitary napkin of claim 1, wherein one side of said topsheet comprises
discrete tufts and the other side comprises discontinuities characterized by a generally

linear indentation.

5. The sanitary napkin of claim 1, wherein said topsheet comprises from 1 to 100

said discrete tufts per square centimeter.



MCSLLP
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6. The sanitary napkin of claim 1, wherein said topsheet comprises from 20 to 40
said discrete tufts per square centimeter.
7. The sanitary napkin of claim 1, wherein at least one of said precursor webs is

relatively more hydrophobic with respect to said other of said precursor webs.

8. The sanitary napkin of claim 1, wherein a plurality of said looped fibers are

generally aligned with one another in said cross machine direction.



