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MJULTI PLE LAYER W PI NG ARTI CLE FI ELD OF THE I NVENTI ON The present invention
is related to disposable wiping articles, and nore particularly to
disposable“@ka¥ﬁ%,articles havi ng a substrate conpri si ng gathbésvhss7! ayers.
BACKGROUND | NVENTI ON Di sposabl e wiping articles are well known in
the art. Such wiping articles typically have a substrate which includes one
or nore materials or |ayers. The substrate can be pre- noistened with a
wetting agent prior to use, or alternatively, can be conbined with a liquid
at the point of use of thMUETIPUELAYER WIPINGARITMILE ng articles are al so
referred to as "wet w pes" and "towel ettes."” Desirable features of such

Wi ping articles.include texture, caliper (thickness) and bul k (vol unme per
unit weight). Arelatively high value of texture is desirable for aiding in
cl eaning of surfaces. Relatively high values of caliper and bulk are
desirabl e for providing vol unEIELD OFTHEINMENTIONr ecei vi ng and cont ai ni ng
| i quids. One nethod of inparting texture and bulk to a wiping article is by
conbi ni ng | ayer Thopresnt Riverition igy@1atbd th Aispoablevipiag aitiRtes, ddd MorEpirfitilarly

4,469, 735 issued Septenber 4, 1984 to Trokhan discloses a nultiple ply
tissue papde dispesehle winiegartigeshaying afbstgicromprsing multiplelayds-ni ng paper ply
and a dry creped constrai ned paper ply. Portions of the constrained ply are

adhered to the constrai ni gAEKGROVRD ORTHRINVENTIONY product is wetted,
unadhered portions of the constrained ply pucker in the Z-direction to

provi de_t ext ur e pagedbid ipin fhtdofes bhiowall EldOh'ih the . Sush whhihPSidiEPryploqy des

t he advantage of fexture and bul k upon wetting, the structures i'n the '735

pat ent havdayepsibsisale which decludesore ¢rihire Riatesigls opfidyets- dihe stbstwete cambgprene
correspondi r | i Dbers, c Lhaly. | desihrahl e .t o.provide a
di sposabl e n\?\(ﬁ%%’rieé “gfﬁtal g&ég%&ﬁég&?%g kﬂr\%le’tdsr a?t%rg%%éé\ éagle%ex‘g’uﬂrbé’% g rﬁﬂ’baﬁlll(ﬁ"r'%po n

wet ting. at the point of use of the article. Pre-moistened wiping articles are also referred to as "wet

wipes" and "towelettes."

Desirable features of such wiping articles include texture, caliper (thickness) and
bulk (volume per unit weight). A relatively high value of texture is desirable for aiding in
cleaning of surfaces. Relatively high values of caliper and bulk are desirable for providing

volume in the article for receiving and containing liquids.

One method of imparting texture and bulk to a wiping article is by combining
layers of plies having different properties. U.S. Patent 4,469,735 issued September 4, 1984
to Trokhan discloses a multiple ply tissue paper product having a wet microcontracted
constraining paper ply and a dry creped constrained paper ply. Portions of the constrained
ply are adhered to the constraining ply. When the muitiple ply product is wetted,
unadhered portions of the constrained ply pucker in the Z-direction to provide texture and
bulk. While the structure in U.S. 4,469,735 provides the advantage of texture and bulk
upon wetting, the structures in the '735 patent have reported wet calipers (thickness) which

are lower than the corresponding dry calipers.

Accordingly, it would be desirable to provide a disposable wiping article which

exhibits increased texture and bulk upon wetting.



2 Additionally, it would be desirable to provide a di sposable w ping
article having a wet caliper greater than the dry caliper of the articJe.
Additionally, it would be desirable to provide a disposable wiping article"
havi ng an apertured paper |ayer, and which provides incr (ffg ﬁyure and
bul k upon WBPM® Further, it would be desirable to provi i sposabl e
W ping article haV| ng i ncreased texturg and bul k upon wetting on one side,
while maintaining a relatively snmooth, soft surface on the other side.
SUMVARY OF THE | NVENTI ON The present invention provides a nultiple |ayer

di sposabl e wi pi Additienally) léwoqlﬁé’e\ﬂeﬁrah& tan)rqvadeea dipposthie winiee wriglehavipg2| ayer s,
or plies. I}\%ﬁcainb{ %&ea#&ﬁﬁglt eHrp EAper grtured, and the first layer is

extensi bl e ayer Is mett The second | ayer is Iess

ext ensi bl e when e first
| ayer are j oi ne‘ﬁwa&%ﬂ% 1@%@%&@9#&1{5@%{:&&%@? Iﬁ{%})ﬁ%\%ﬂ@% tg#%lr%‘%o %E first
| ayer in tb;&rmfearpep@ﬂaybhandv?vhishpio&ideswcmatmt\me iﬂdrl:sdklhmmmattmg wetted, the
second | ayer constrains extension of the first layer in the plane of the
first layer. AsFuthegsitllwould ®et desitsblofto tpnevide asdisﬂoaam wipihgranicls batvings by
buckling or puckering, in the Z-direction (perpe cular .to the pl ane of
the first ingrased)texyee pud bylk) upem, weifing @Pa‘B\gys“ﬁfg wqaiwlnm%gl aﬂv%y of at
| east aboufy, tp,%ﬁg{;pfacegyﬁgog{eggﬁgabl y at |east about 10 percent, and still
nore preferably at | east about 20 percent as rreasured usi ng the "Wet
Extensibility Test" provided below. The first er. can be foreshortened,

e.g., by creping, to provi cRUMMABYQF JEEHY WT ibility. In one

embodi ment, the first l|ayer conprises a wet |aid, Eertured paper Web whi ch
is The present invention provides a multiple layer disposable wiping article.

wiping article includes at least two layers, or plies. The first layer is preferably
apertured, and the first layer is extensible when the first layer is wetted. The second
layer is less extensible when wetted than the first layer. Selected portions of the first
layer are joined to the second layer to inhibit wet extension of the first layer in the plane

of the first layer.

When the first layer is wetted, the second layer constrains extension of the first
layer in the plane of the first layer. As a result, portions of the first layer deform, such as
by buckling or puckering, in the Z-direction (perpendicular to the plane of the first layer.)

The first layer preferably has a wet extensibility of at least about 4 percent, more
p.referably at least about 10 percent, and still more preferably at least about 20 percent as
measured using the "Wet Extensibility Test" provided below. The first layer can be
foreshortened, e.g., by creping, to provide the desired wet extensibility. In one
embodiment, the first layer comprises a wet laid, apertured paper web which is

foreshortened at least about 30 percent by dry creping.

The second layer has a wet extensibility less than that of the first layer. The wet
extensibility of the first layer minus the wet extensibility of the second layer is preferably
at least about 4 percent, more preferably at least about 10 percent, and still more

preferably at least about 20 percent. The second layer can comprise a nonwoven web of

il



foreshortened at | east about 30 percent by dry creping. The second | ayer
has a wet extensibility less than that of the first |ayer. The wet
extensibility of the first layer mnus the wet extensibility of the second

layer is ppfehprey at | east about 4 percent, nore pref erpgimpssniizdzeast
about 10 percent, and still nore preferably at |east about 20 percent. The

second | ayer can conprise a nonwoven web of 3 natural fibers, synthetic
fibers, or conbinations thereof. In one enbodi nent’;- the second | ayer

conprises a .oent angl ed.nonwoven, .web of, rayon and palyester fibers. The
i Shosab o R RS SRBEEERY KR YaR RS el Y CTh G “RSbiERl B b o
greater thasyelcdmpribech WRlicnRhgEE hedvover iveb 6E@Yorodd polybstds, fitkd even nore
preferably at |east about 1.4, where the wet to dry caliper ratiois a

rel ative neasur ghetispérablesiipiaf drtidle/cah a0k A & calfpet tedrichlidr QatioTgiGatyet t O
dry caliper ratio i s neasured according to the procedure set forth bel ow

Pref er abl y,thanel- @ apd snosp prefegably Hfleashabopt 1.4 and eyen mareprpfgrahlycat degstaheuts ec ond

| ayer in a g\'NP@lq ' : | | unbonded
regi ons of l%gﬁﬁeﬁfsxt ayed?}? %Q%gﬁ@?ﬂ%%&h&éﬁ??%gﬁp ??'%t Hgdﬁé ?}e{%lglfﬁﬁf | ayers
are bonded df digpeartiele. (The vt &0 Huyt calipdrtratinl s easered BRiokdingESHRI frddedide GEt THE

DRAW NGS FIfG % Is a plan viewillustration of one enbodi nent of a w ping
article of oW ‘ﬂ?%‘sent i nvention, the wiping article including an

extensible first |ayer and | ess extensible second, | ayer, wth the first
ayer shown f ac PIRSEHE FIECIER PORBRYOLIE AL TGF BEGRG 1 He SRS IFLRar shown
cut away t Qr&fR¥miied BBAdiIRY Patferd &) PRVide of plHRANSS 6 hnboRdddlebidhs 8LHR Mkt
intersecting |ines of adhesive which serve to bond the first |ayer to the
second | aydeyer freone embodiment, the first and second layers are bonded together using a hot

melt adhesive.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a plan view illustration of one embodiment of a wiping article of the
present invention, the wiping article including an extensible first layer and a less extensible
second layer, with the first layer shown facing the viewer, and with a portion of the first
layer shown cut away to show a continuous network of generally parallel sets of
intersecting lines of adhesive which serve to bond the first layer to the second layer, the

bonded region defining generally diamond-shaped unbonded regions.

FIG. 2 is an illustration of another embodiment of a wiping article of the present
invention, the wiping article including an extensible first layer and a less extensible second
layer, with the first layer shown facing the viewer, and with a portion of the first layer
shown cut away to show a continuous network of adhesive which serves to bond the first

layer to the second layer, the bonded region defining generally circular-shaped unbonded

regions.

FIG. 3 is a plan view illustration of another embodiment of a wiping article of the
present invention, the wiping article including an extensible first layer and a less extensible
second layer, with the first layer shown facing the viewer, and with a portion of the

apertured layer shown cut away to show generally parallel, spaced apart zones of adhesive



bonded regi on defining generally dianond-shaped unbonded regions. FIG 2 is
an illustration of another enbodinent of a wiping article of the present
i nvention, the wiping article including an extensible first layer and a
| ess exten&i 3%: g)econd | ayer, with the first |ayer shownpdéafdogighsine Vi ever,
and with a8 P8n of the first | ayer shown cut away to show a conti nuous
net wor k of adhesive which serves to boad the first |ayer to the second
| ayer, the bonded region defining generally circul ar-shaped unbonded
regions. FIG 3 is a plan view illustration of another enbodi nent of a
Wi pi ng art Paterding genezallyr pasallel to theomackne dirpctiops of tbe aperiuadelaysrcmdyihsg an
ext ensi bl e &'#woa;enka%ﬁr and a |l ess extensible second |ayer, with the first

e

| ayer shown acing-t viewer, and with a portion of the apertured |ayer

shown cut away ' I | & é@ﬂ?&ié‘l@ dwrZn86. frFiedhesi ve
4 extending gen%&é?’pg%gﬁgﬁ%h ozfgq’t%ﬁgdnrgc ei n |rect|§2)ns of the apertured
| ayer and béifg eniayed sstativa yeFIG. f tGillustrate theprefetred apestiresin e extepsibleifisst of t he

W ping article shown ip FIG, 1, FI 4 being enlarged relative to FIG 1 to
i || ustrat eaacy rcéeﬂ’&gr‘?éi&esdﬂél?eta@?’é‘%r% KY¥he extensible first |ayer and
ciional

creping ridges in the apertured,l ayer. FLG iS.a Cross-s
il 3st ?at i og of Fltcheslw15?%@“’&?’?*3?"@{6#“%%0%Pg?éenfm?lﬂ%émq%r??t &P ong t he
direction iRdhkd tgkbniYonitREdiRefor idichted byl lind518 it RIOV 10 @nd ShRwakipithe lnticlr i or to

wetting of the first layer. FIG 5B is a cross-sectional illustration taken
al ong t he gfietowetingiofithedstdayety |ine 5-5 in FIG 1, and show ng the
article after wetting of the first layer. FIG 6 is an illustration of a

paper machi ne WRIG $Bcian dwss-aessignal dlivstrriionstalen) glengdhe direction indicated by line
5-5 in FIG. 1, and showing the article after wetting of the first layer.

FIG. 6 is an illustration of a paper machine which can be used to make a cellulosic

paper web.

FIG. 7 is an illustration of a forming element which can be used to form a cellulosic

paper web with apertures.

DETAILED DESCRIPTION OF THE INVENTION

Referring to FIGs. 1-3, the present invention comprises a multiple layer
disposable wiping article 20. FIGs. 1-3 illustrate a two layer, or two ply, embodiment of
the present invention. Alternatively, the disposable wiping article can include more than

two layers.

The disposable wiping article 20 comprises a substrate designated generally by
reference numeral 22. The substrate 22 comprises a first layer 100 and a second layer
200. The first layer 100 is extensible, and in particular is extensible when wetted, i.e., the
first layer is wet extensible. By "wet extensible” it is meant that a material has a
tendency to elongate in at least one direction when wetted. In general, “wetted” refers to
wetting with aqueous solutions, including water, capable of inducing extension in the
extensible first layer. For example, water relaxes the crepe in foreshortened paper,
thereby causing an extension of the paper in at least one direction in the plane of the

paper. While not wishing to bound by theory, the relaxation of crepe may be a result of

Hil



paper web. FIG 7 is an illustration of a form ng el enent

whi ch can be used

to forma cellulosic paper web with apertures. DETAI LED DESCRI PTI ON OF THE

| NVENTI ON Referring to FIGs. 1-3, the present invention co

nprises a

mul tiple | g% §posab|e wi ping article 20. FIGs. 1-3 ildcqsabsshszza two

| ayer, or two ply, enbodinment of the present invention. Al

di sposabl e wi pi ng article can include dore than two | ayers.

W pi ng art icle 20 conprises a substrate desi gnat ed: general
numer al rate 2 Tpri.ses first 00 a

L

ternatively, the
The di sposabl e
ly by reference

nd a.second | ayer

]
00 he £ e [osg 2Y By aroee b SR s gepes, HHichiie da o6 dh BEPE® 85 PBRE: bl o

when vet t eGHowevé, any NEdf infxidre,| 3)Blutib® whith Q¥ldeatdelthis crdp¥ rel
it is meant that a material has a tendency to elongate in

Wekiof Woglasi bl e”

at | east one

di rection ke&pnsidereddg “wety thesrtiple) Thespromd dayer 2®réﬁéatt\61w§eﬁ¢cﬁgs1metthmraqueogls
sol utions, J‘ﬁisvi’dgglg1dl'f‘t1§&um§€9eﬁ81 Greftda, 'qigeugib e n ﬁkﬂ%ﬁ&mb@ I ensi bl e

first |ayer. rel axes
t her eby caul¥en @x@mﬂaht;e’f‘est"@hsmbed betovpaané is reportet ak & partentage.
pl ane of the paper. Wile not wishing to bound by theory,

or esnor

paper,
dlrectlon in the
the rel axati on of

crepe may be aSélesed portibns of the fikelayasiD0Gire jvmapaedeﬂjaaﬂ dﬂlmﬂyhtcnsebdsm paper

m xture, or

h f Ho
ol ut 1 on iR aBshEtearien of Bp Bt v Sraa thepiarnoN the (58 Hoxsheibs ¢ o
"wet" the ariidcs, Geledieg ps&ﬁaadf hRYmEt BRAQ 108 &€ o?ﬁédV@ltHe k&aﬁd fybE960 R € than

the first |ayer "100, i ncluding when wetted. t ensi bi

S neasured

accordi ng tnsovidrecontipwous bonded rgipns qesignated 1 slefinibg dlsb@teowboed\vd regionsepor t ed
as a percenyagg , preferred embodiment shown in FIG. 1, the bonded regions 110 are shown as a

continuous network of intersecting lines forming generally diamond-shaped unbonded
regions 114. The width and spacing of the intersecting lines of bonded regions 110 may
be adjusted to provide a desired pattern, that is, a desired size and spacing of diamond-
shaped unbonded regions 114. As used herein, “continuous network” refers to a
macroscopic pattern of the adhesive layer, i.e., the pattern appears to continuous,
defining distinct, discrete unbonded regions. The pattern may also be essentially
continuous, meaning that the network may be comprised of closely spaced, discrete bond
sites, that as a whole form a continuous pattern defining discrete unbonded regions. The
continuous network of intersecting lines may be virtually any pattern, resulting in
unbonded regions of virtually limitless geometric shapes, including, for example,
squares, rectangles, and triangles. As well, the network need not be completely
continuous, nor limited to a pattern of straight or uniform lines, but may, for example, be
a network resulting in circular, oval, or other non-polygonal geometric shapes. An
adhesive, for example, a hot melt adhesive, designated by reference numeral 300 in FIGs.
1-3, can be used to join the first layer 100 to second layer 200.

Alternatively, while a continuous network is currently preferred, it is contemplated _
that dis-continuous, or essentially continuous, bond pattern may also provide for the
desired caliper increase according to present invention. For example, bonded areas
comprising open circles or other closed figures may be sufficient to permit unbonded

regions to increase in caliper. As in the case of continuous networks, adjacent bond sites,



Sel ected portions of the first layer 100 are joined, directly or

indirectly, to second layer 200 to inhibit wet extension of the first |ayer
in the plane of the first layer. In FIGs. 1 and 2, selected portions of the
first layer 100 are joined to the second | ayer 200 to pr I nuous
bonded regW8ﬁ?‘ﬁ$§|gnated 110, defining discrete unbondeg¥P§§?gﬁ§;ll4 In a
preferred enbodi nent shown in FIG 1, s$he bonded regions 110 are shown as a
continuous network of intersecting lines form ng generally dianond-shaped
unbonded regions 114. The width and spacing of the_intersecting |lines of

bonded r egisknvid bellessithan muum&ﬂ’m enemnetbpreremae preferably0-pinchAnd mareiat s, a
desired si §?e{ g%fe% l&“ﬁjre e&ﬂmﬁﬂﬂé’ﬁﬂbé‘ﬂﬁ%ﬂﬂ ?%Jo?ﬂ'lﬁ’ ﬁnc}#lét ds used

hereln rs toanacroscopc patte n
adhesi ve | aoee¢ a partieular bdmd fatiérh epproaghpe a continpowsorrtworkothe mm‘epmomye@lr stinct,

di screte unbo n The attern may al so be essentially continuous,
meani ng th&fet{‘]‘fﬂ'@p“ﬁé‘?aﬁ&ﬁ ‘?:tf?ﬁ‘prl sed of closely spaced, discrete bond

sites, that as rm ac I NuousS r cret e, unbonded
regi ons. The coﬁfl‘FﬁaﬁL@S‘ BYETUS e tS‘i ﬂ?er‘ﬁ’é% dnﬁ'?‘ﬁh LFX%’ ‘3"8%?/%11“{5% ly any
pattern, r %H% bhd\st ﬂl&e HREABALSH tﬁﬁﬂiﬂér&' tHRffirktilaylet! a@h& plah8bf the sifst Bearietri c
shapes, i ncl udi ng, exanpl e, squares, rectan and triangles. As

wel |, the peelgrio ﬂ?@ep,lanﬁotof tféchBrprlé@wr,cbm@tFSﬁu%ﬁle mﬁﬂvrlirnliorvéﬂ Wb a
patter n of estterrm 1@1 ofihrxe x}cp {alfir OBeﬁle sp&ﬁld r cdxﬂﬁ?lﬁﬁ( ﬁﬁ&?t wor k
A ova a ric s

resul ting &ireol 4r, other non- pol ygona eorre1 apes. An
adhesi ve, ﬂaye: H)oaﬂﬂieq;lamohﬂiefmnllayeadma;remdt,ﬂ@embmd&mmlifébfatheﬁlm nurreral

300 in FI an be . used .t oi n_the 100 to d | ayer
200. Al ter 1YY WHF orf, Sych aé%gd’r'ffolf'dr?&d’ﬁ?" e"f {“F?‘ﬁ{fﬁ%?r’?ﬂb % %r fed, it
i s cont enplygtihelof dle ikt 3ayeP1Y0. NUOUS, or essentially continuous, bond
pattern may al so provide for the deS|red cal i per increase according to

present inventg sAra &%@Dﬂéb&mlbma&&@io@wa& WipIRg' dr6itle QOORR rexanple lags or
other closed figures may be sufficient to E)ermt unbonded regions to

i ncrease | sheve inglG. 1, peior tg wettingof dhe Tt 18R 190, Ay howa iR BiG SA. B9 ™RiBRt bond
sites, article is generally flat prior to wetting. FIG. 5B is cross-sectional illustration similar to

that of FIG. 5A, but showing the article 20 after wetting. FIG. 5B shows out-of-plane
deformation of the first layer 100 upon wetting of the article 20. The Z-direction is
indicated in FIGs. SA and 5B. The deformation of the wetted first layer 100 provides the

article 100 with elevated ridges 120 which increase the wet texture, wet caliper
(thickness) and wet bulk of the article 20. The elevated ridges 120 also provide pockets
150 disposed between the unbonded portions of the first layer 100 and the underlying
portions of the second layer 200. In particular, the article 20 has a wet caliper to dry
caliper ratio which is greater than 1.0, and preferably at least about 1.1, and more
preferably at least about 1.4. The wet caliper to dry caliper ratio is a measure of the
thickness of the article 20, when wetted, relative to the thickness of the dry article 20
prior to wetting. The wet caliper to dry caliper ratio is measured according to the

procedure "Wet Caliper to Dry Caliper Ratio" provided below.

In a preferred embodiment, as shown in FIG. 1, the first layer 100 is apertured, the
first layer 100 comprising a plurality of apertures 102 which extend through the thickness
of the first layer 100. Apertures, while not necessary to practice the present invention,
add greatly to the desired texture and bulk of wiping article 20. In FIGs. 1-3, apertures

il



6 should be | ess than about one inch fromone another, nore preferably 0.5
inch, and nore preferably less than 0.1 inch. Wthout wi shing to be bound
by theory, in principle, the nore a particular bond pattern approaches a
cont i nuousy, &% ﬁ the nore pronounced are the benefits pipyhdsuippesent

I nventi on. en the first layer is wetted, there is a tendency for the
first layer 100 to expand along one or7nore directions in the plane of the
first layer. (The plane of ‘the first Iayer S parahIeI to the plane of FIG

1). However,_ because of .the rela extensibilit f t he
second | aydf2 g 0%@%‘&6%1‘“?’%9&‘ gﬁﬁ H@r sI'OfP 8 2Re it | ayer

100 in theiRerR% sé?lf, tHe W fokhktiin deHee\Rretteﬁ%& layRp WJG agaid}ﬁoﬂﬂwgﬁﬁicfeel@bons 114

of the first layer 100 deform such by buckling or puckering in the

Z- di r ect i owitheéevpled didges 120 wb@chtln@reﬁbahﬁewcﬁtem w¢tr0§hpqrét}mknqssbandwm 5A is
a Cross-segiso a f c annl e as
shown in F?j@( (iﬁhprellr%érié?g \i-/\fé’t ér%g"%)p%f %Q‘DB{)I r's Iﬁcify%alrgv%%ona%; F%)omel n FI G

SA, the w pperturasri0D evhichipsovideeflaw bgathi:ﬂraﬂghpvhlc}r liquidsvimtifor mifjall parficlesidani s
Cross-secti ona |IIustr tLon slrg g% to that of FIG 5A, but show ng the
article 20°HfE e Pogketsil ﬁ@s B- Mows out - of - pl ane def ormation of the
first layer 100 upon wetting of the article 20, The Z-direction_is

i ndi cated i n FI ¢&dditignally if themrticig 0 ’dé‘F‘B‘r‘Wﬁh’l°6WcB‘Flest%'éﬂ\‘RE¥S Wfs sycdvaspayer 100
provi des t@ﬁf&m Ghe apQfirddf 0D SheN@tR thd ir%&?&aﬂi?lptmg Cdlrinf g%ﬁmgnge wet

texture, wet caliper (thickness) and wet
el evat ed r prhgess, mmbsainmo\png)hﬂuegqne@neu sFor fitagicss p@gem’nbéﬂmawle{ 2(xcannbonded

portions o t rl orti g second
| ayer 200. %Q%%Jr .‘@é Jéryrs’ﬁsﬁ&gte?% %&: c?a%g\%?‘ al’i 5 %eoiod?? €al | per
rati o whi chveited grithaiveter tdractivateOthe avuefagiiet] endiitleyaitfiow gamdrated dhtbugh the and

f bl I t aboyt 1. Th I to d I tioi
gorng agL? ee r&? a} ‘?u%%g u%e %}j the arﬁcle (eg \vAvgs mcgaorI \E\)rﬁaling) %an Iixglpct% gleggr;ter attots

lather.

The size and number of the apertures 102 can influence the speed of lather
generation and the quality of lather produced. A relatively small number of relatively
large apertures 102 will tend to reduce the time required to generate lather, but will yield
relatively large lather bubbles with a translucent appearance. On the other hand, a
relatively larger number of relatively smaller apertures 102 will tend to reduce bubble
size, thereby increasing lather creaminess and opacity, but at the expense of increasing
the time required to generate lather. Between about 4 and about 100 apertures per inch
will generally provide preferred lather speed and quality.

Another advantage is recognized when first layer 100 is apertured. As shown in
FIG. 5B, in addition to the formation of elevated ridges 120, the wet extension of first
layer 100 around apertures 102 forms what can best be described as cusps 106, or surface
irregularities formed by the apertures 102. Cusps 106 give added texture to the surface
of wipe 22 on the side of apertured first surface 100. This added texture may be
modified as needed by adjusting the size and spacing of apertures 102.

Also depicted in FIG. 3 is another variation on the configuration of bonded and

unbonded regions. In the embodiment shown, the bonded regions 110 are generally



t hi ckness of the article 20, when wetted, relative to the thickness of the
dry article 20 prior to wetting. The wet caliper to dry caliper ratio js
meas_u;leg gclcordi ng to the procedure "Wt Caliper to Dry Caliper Ratio" ‘
provi de elow. In a preferred enbodi nent, as shown in F first

| ayer 100 YO YMU% ured, the first |ayer 100 conprising aﬁc&n{y}zgﬁs% of
apertures 102 which extend through thegthickness of the first |ayer 100.
Apertures, while not necessary to practice the present invention, add
greatly to the desired texture and bulk of wiping article 20. In FIGs. 1-3,
apert ures parafjel;] grmces epasthwegians whish| extend long %'ES‘B"%‘a{I}ﬁéhef fyllslengthyaf the 00 £ or

clarity. W r ' | td t he
wetted fi ré"t% QF?@é?‘P%%“&%g?%ﬁ%’%’%?f’ ?éﬁ‘za rti (PI0 g&?orgﬁé\ﬁ Eﬁe fceﬂ\i/]t"atﬁifes%j ri dges
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relatively relatively smooth softness on the other side, and has a wet caliper greater than the dry

caliper.

In addition to the above description, it has been found that an additional processing
step involving heating the substrate after bonding furthef improves the texture and bulk,
as well as the general aesthetic qualities of the wipe. Without being bound by theory, it
is believed that the process of heating causes the thermoplastic adhesive to contract,
thereby further causing out-of-plane (Z-direction) deformation of the first layer, as well
as the second layer. By contracting in the plane of the wipe article, both layers
experience a Z-direction increase in caliper, giving increased overall caliper with a

pleasing quilted look.

For example, a wipe that has been adhesively bonded with an ethylene vinyl acetate
(hereinafter EVA) hot melt adhesive {one suitable adhesive is a hot melt commercially
available as H1382-01 from Ato-Findley Adhesives of Wauwatosa, Wisconsin), may
increase in caliper between 10-20% after a post-lamination heat treatment. In this case, a
suitable hot melt adhesive is applied and the resulting article is cooled to room
temperature.  Heat treatment may then be performed, for example, by raising the
temperature to about 100 degrees Celsius for 20 seconds is sufficient to initiate
contraction of the polymer network. While not wishing to be bound by theory, it is

believed that for this process to be effective, the pattern of bonding must be a continuous
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| arge apertures 102 will tend to reduce the time required to generate
lather, but will yield relatively large l'ather bubbles with a translucent
appearance. On the other hand, a relatively larger nunber of relatively
smal | er apgigddhisae 102 will tend to reduce bubble size, thermbysisereasi ng
| at her cream ness and opacity, but at the expense of increasing the tine
required to generate | ather. Between aBout 4 and about 100 apertures per
inch will generally provide preferred | ather speed:and quality. Another

advant age i s recogni zed when first_.layer 100 is apertuted. .As sho in FIG
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of first | gmprovd e appeatince éfke drticles 102 fornms what can best be described as
cusps 106, or surface irregularities formed by the apertures 102. Cusps 106

gi ve addedﬁﬁm.the surface of w pe 22 on the side of apertured first
surface 106 ' ed texture may be nodified as needed by adjusting the
si ze and spacing of _apertures 102. Al so depicted in Fl| 3 1.s anot her
variation on t hBeEmg 1guths £9TBPPNGHLS BSWQE&%M%@M?@#ME mafegiaisy e
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spaced apart regions which extend along substantially the ful'l I'ength of
t he arti cl evetlaid paper welfsi n@thgresvitable imateyisatandhcludspwoes maserials, nebwavad

regions 114 .the first.lay . In FIG 3, the unbonded regions 114
ol oafpes g e

extend al or{‘&a |l ength of the article 20. An adhesive,

desi gnated by reference n al..300 in ElGs.. 1 and, 2, can.be . used t,o join
the first |ayer ﬂﬁ $ gay%gﬂbgségngﬁ elc?ﬂfgrP aﬁ%& halvﬁ 2’ eéﬁ&?‘?ﬂﬂlv OSFgggt# ed
enmbodi ment ,pefteit Moredefofablyla€lepst abaid i 0 peréet) dna8till aivps prefefabiiat ddasy dboiite d

cel lul osic paper first |ayer bonded to a sg:nt heti c non\/\oﬂ‘i\;%n in_a continuous

net wor k of 0erseRtedn prgemboduaent dhe fistlayerihats et extensiotity, afas fraeirbPRA%ons.

Thi's percent. Preferably, the difference between the wet extensibility of the first layer and the
wet extensibility of the second layer (the wet extensibility of the second layer subtracted
from the wet extensibility of the first layer) is at least about 4 percent, more preferably at

least about 10 percent, and still more preferably at least about 25 percent.

The fibers or filaments of the first layer 100 can be natural (e.g. cellulosic fibers
such as wood pulp fibers, cotton linters, and bagasse fibers) or synthetic (e.g.,

polyolefins, polyamides, or polyesters), or combinations thereof.

In one preferred embodiment, the first layer 100 comprises a wetlaid paper web
of cellulosic wood pulp fibers which is foreshortened at least about 4 pefccnt, more
preferably at least about 10 percent, and still more preferably at least about 20 percent,
by dry creping. Referring to FIG. 4, an apertured first layer 100 is shown comprising
crepe ridges 105 corresponding to the foreshortening of the first layer 100. The machine
direction (MD) and cross machine direction (CD) are indicated in FIGs. 1-4, The
machine direction corresponds to the direction of manufacture of the paper web of first
layer 100. The crepe ridges 105 are generally perpendicular to the machine direction,

and generally parallel to the cross machine direction of the paper web of first layer 100.

The paper web of the first layer 100 can have a basis weight of between about 15
to about 65 grams per square meter. In a preferred embodiment, the basis weight of the

first layer 100 is between about 25 to about 45 grams per square meter, and in a more



conbi nati on of materials and bondi ng nethod and pattern provides for a
preferred wi pe that exhibits increased texture and bul k- on one side upon
wetting, while nmaintaining relatively snooth softness on the other side,
and has a wet caliper greater than the dry caliper. In adgdjtli t he
above descMOPIHU® it has been found that an additi onal %?3@%§@F%§ step

I nvol ving heating the substrate afterijfponding further inproves the texture
and bulk, as well as the general aesthetic qualities of the w pe. Wthout
bei ng bound by theory, it is believed that the process of heating causes
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contract tyhich tested peak load of a fully wetted substrate. The test utilized a 0.5 in ball

diameter, a 5 in/min ball velocity, and clamps the test sample around a 3.5 in. diameter
circle perpendicular to the motion of the ball. Peak load wet burst strengths are between
100 and 1200 grams per ply. More preferably between 400 and 700 grams per ply and
most preferably between 500 and 600 grams per ply.

In a more preferred embodiment, first layer 100 comprises an apertured wetlaid
paper web of ccllulosic wood pulp fibers. Apertures 102 can be formed in the first layer
100 in any suitable manner. For instance, the apertures 102 can be formed in the first
layer 100 during formation of the paper web of the first layer 100, or alternatively, after
the paper web of the first layer 100 is manufactured. In one embodiment, the paper web
of the first layer 100 is produced according to the teachings of one or more of the
following U.S. Patents, which Patents are incorporated herein by reference: U.S.
5,245,025 issued Sept. 14, 1993 to Trokhan et al.; U.S. 5,277,761 issued January 11,
1994 to Phan et al.; and U.S. 5,654,076 issued August 5, 1997 to Trokhan et al. In
particular, U.S. 5,277,761 at Column 10 discloses formation of a paper web having a

apertures.

Prior to wetting of the first layer, the creped first layer 100 can have between
about 4 and about 300 apertures 102 per square inch, and more preferably between about
4 and about 100 apertures 102 per square inch. Wetting a creped paper web causes the

web, if unrestrained, to expand in at least one direction, such as the machine direction, so

m



| nprove the appearance of the article. FIRST LAYER Referring to the
component s of the article 20 in nore detail, suitable materials from which
tHe first | ayer 100 can be forned include f or eshor t ened (such as by

crepi ng) Wgbloghfbegraper webs. Qther suitable materials capcrigdsuwas7woven
materi al s, nonwoven materials, foans, battings, and the like. The first

| ayer 100 shoul d be constructed to halle a wet extensibility of at |least 4
percent, nore preferably at | east about 10 percent -and still nore
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cotton linters asse fijbers) .or synthetic (e.g., polyolefins,

pol yani degmeB?'b’E %?“dWrEP‘H%}F%t i ons t her eof . I n one preferred
enbodi nment , fi rst ? er 100 co ri ses gquﬁél ai, d Sr web a{ cellulosic
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about 20 percent, by dry creping. Referrl ng to FIG 4, an apertured first

| ayer 1oostrgesq4dmgwﬁamr®ﬂh@e aashise and| geoss machipo direstipes) dn agenestinge

f or eshor t goi Aon0f t and Cross
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cor r esponggiry erepéd 30 pereatt (3paéentrioresharténing) with grimerthpeaboneds pércéritr st | ayer
100. The cre rr.d es ar.e erall endi c r to the. nachi ne

di rection™ ’Eélﬂ ‘{/)g?fa?%ﬂ ?gﬁ P2 bf’ﬁtegﬁrag Eﬁﬂg SR iclnthgs ¢ he
paper \Aebapeimfesnez hmygear leaf 103 tmGpap@frabwboobtdmuimnslnchau&aw’i&iﬂ can have

a basis wejght of between about 15
104 of about 0.07 to about 0.15 inch, and a distance between apertures 106 of about 0.05

to about 0.08 incix.

The paper web is manufactured by first forming an aqueous papermaking furnish.
The furnish comprises papermaking fibers, and can further comprise various additives.
U.S. Patent 5,223,096 issued June 29, 1993 to Phan et al. is incorporated herein by

reference for the purpose of disclosing various wood pulps and papermaking additives.

A suitable paper web for making the first layer 100 can be manufactured
according to the following description. A papermaking furnish is prepared from water
and highly refined Kraft pulp derived from northern softwoods (NSK), the paper furnish
having a fiber consistency of about 0.2 percent (dry fiber weight divided by the total
weight of the fumnish equals 0.002). A dry strength additive such as carboxymethyl
cellulose (CMC) is added to the 100 % NSK fumish in the amount of about 5 pounds of
CMC solids per ton of dry papermaking fibers. A wet strength additive such as Kymene
557H (available from Hercules, Inc. of Wilmington, Del.) is added to the furnish in the
amount of about 28 pounds of Kymene solids per ton of dry papermaking fibers.



to about 65 grans per square neter. In a preferred enbodi nent, the basis

wei ght of the first layer 100 is between about 25 to about 45 granms per
square neter, and in a nore 10 preferred enbodi ment, the basis weight is
bet ween ab 0 about 35 grans per square meter. V\hl | e hing to
be bound b&%??zlé?@ I's believed that the paper strengt rgr@&%sn%%
significantly alter the overal | appeangsnce of the conplete article. The
anount of crepe input to the first layer is directly proportional to the
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The forming element 600 has flow restriction members in the form of
protuberances 659. The forming element 600 shown comprises a patterned array of
protuberances 659 joined to a reinfofcing structure 657, which may comprise a
foraminous element, such as a woven screen or other apertured framework. The

protuberances 659 extend above the reinforcing structure 657.

A suitable forming element 600 has about 37 protuberances 659 per square inch of
surface of the forming element 600, with the protuberances 659 covering about 35
percent of the surface of the forming element 600, as viewed in FIG. 7, and the
protuberances extending 0.0255 inches above the surface of the reinforcing structure
657. The protuberances can have a machine direction length X of about 0.1511 inch and
a cross machine direction width Y of about 0.0924 inch.

The reinforcing structure 657 is substantially fluid pervious, while the
protuberances 659 are substantially fluid impervious. Accordingly, as the liquid in the
papermaking furnish drains through the forming element, the papermaking fibers in the
furnish will be retained on the reinforcing structure 657, leaving apertures in the
embryonic web 543 corresponding generally in size, shape and location to the size,

shape and location of the protuberances 659.
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of the first layer 100 is produced according to the teachings of one or
nore of the followi ng U S. Patents, which Patents are incorporated herein
by reference: U.S. 5,245,025 issued Sept. 14, 1993 to Trokhan et al.; U S
5,277,761 %@éﬁﬁﬁmganuary 11, 1994 to Phan et al.; and U Scrapéads#H76 i ssued
August 5, 0 Trokhan et al. In particular, US. 5,6 277,761 at Col um 10
di scl oses formation of a paper web haudng a apertures. Prior to wetting of
the first layer, the creped:first [ayer 100 can have between about 4 and
about 300 apertures 102 per s%%are i nch, and nnre’g&efgrably bet ween about
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web di mensqoBrEeRayral abeus 9 prrserd; 35 ydhickrrogt theweh s Greaprliltp s YR80 ng. | Th
apertures 32,620 deEBPHhIE S?’ﬂLX%?él‘aWtanélé &%ﬁoﬁ%‘ﬂeg?e’és Bid Qx?ilﬁpa‘&f the
total surface of the first [ayer 100. The apertures 102 shown in FIG 4 are
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has about 40 fo abput 50 apertures 102 per square inch, the
foresltxortenec? web can hg'e a basis weight o? about 33 grams per square meter, and a

thickness of about 12 to 13 mils (0.012 to 0.013 inch) as measured with a confining
pressure of 95 grams per square inch and a load foot having a diameter of 2 inches. The
resulting foreshortened web can be used to form a first layer 100 having a wet

extensibility of at least about 25 percent.

SECOND LAYER:

The first layer 100 is joined to the second layer 200 to constrain extension of
selected portions of the first layer 100 when the first layer is wetted. The second layer
200 has a lower wet extensibility than that of the first layer 100.

Suitable materials from which the second layer 200 can be formed include woven
materials, nonwoven materials, foams, battings, and the like. Particularly preferred
materials are nonwoven webs having fibers or filaments distributed randomly as in "air-
laying" or certain "wet-laying" processes, or with a degree of orientation, as in certain

"wet-laying" and "carding" processes.

One material from which the second layer 200 can be formed is 2 nonwoven web
formed by hydroentanglement of fibers. A suitable hydroentangled web is 2 nonwoven,
hydroentangled web comprising about 50 percent by weight rayon fibers and about 50
percent by weight polyester fibers, and having a basis weight of about 62 grams per



apertures 102 having a length 103 (FIG 4) of about 0.10 to about 0.18 inch
and a width 104 of about 0.07 to about 0.15 inch, and a di stance between
aper]'Eures 186 of about 0.05 to about 0.08 inch. The paper web is
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The first layer 100 and the second layer 200 can be joined using any suitable
method, including but not limited to adhesive bonding, mechanical bonding, thermal
bonding, mechanical-thermal bonding, ultrasonic bonding, and combinations thereof. In
particular, in a preferred embodiment, adhesive is applied by printing methods, such as
gravure printing, reverse gravure printing, screen printing, flexographic printing, and the
like. In one preferred embodiment, EVA hot melt adhesive may be screen printed in a
lattice pattern generally as shown in FIG. 1. A suitable screen printer is a ITW Dynatec
Model SP-117. A suitable screen for this printer is a 40 mesh Galvano screen
manufactured by Rothtec Engraving Corp., New Bedford, MA. '

The adhesive is preferably water insoluble so that the article 20 can be wetted
with water without delamination of the first and second layers. The adhesive is
preferably also surfactant tolerant. By "surfactant tolerant” it is meant that the bonding
characteristics of the adhesive are not degraded by the presence of surfactants. Suitable
adhesives include EVA (ethylene vinyl acetate) based hot melt adhesives. One suitable
adhesive is a hot melt adhesive commercially available as H1382-01 from Ato-Findley

Adhesives of Wauwatos, Wisconsin.
With reference to FIGs. 1 and 2, the hot melt adhesive can be applied to the

nonwoven second layer 200 in a continuous network defining a discontinuous plurality

of unbonded regions 114. In one preferred embodiment, as shown in FIG. 1, the
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FIG 7 shows a portion of the form ng el enment 600. The form ng el enent 600
has two nmutual |y opposed faces. The face which is shown in FIG 7 is the
fdce which contacts the paper maki ng fibers of the web being forned. A
descri pti GRo9éndded Or m ng el enent of the type shown in Fl @criapdssptovi ded in
t he above referenced U S. Patents 5, 245, 025; 5, 277,761; and 5, 654,076. The
form ng el enent 600 has flow restriction nenbers in the form of
protuberances 659. The fornmi ng el ement 600 shown .conprises a patterned

array of protuberances 659 j.pined t.o a_reinforcing,.structure 657,. whi ch may
conprise AWFVEIP r?Bﬁllée%e?seWéﬁFe,i’ Pater apart Jingg a2 g’@gg’éﬁm&” @Feﬁgféépbé’ rtured
f r amewor K parhll€l, ffa0éd BRFtdMeS Hh HERomKdistombTkEinktdieclifi lides f6im diaflohdiCt Ur €

657. A suitable-form ng el enent 600 has about 37 pr.otuberances 659 per
squar e i nSharsfl patiprsof anbandediregions in thefiaal avips,  In gerembadioeent shown B ElBer ances

659 coveriyn al%?‘iﬁeéﬁ%mtgﬁ{w&@dﬁtbeo% 1106 ir HhdsAfaGin Taglngggg@.pao?'iﬁa? f 600, as

viewed in F e protuberances extendin nches above the
surface ofaboitd.5 mchfroefeiably about 95U ab&s 0.07Tinch. pThet spacing hetwsercaljadentve a

machi ne di,rectiop l.ength X. of out 0.15 jnch. a cr chi

G v ect § on HFIPE Abetye S et ok 2iabodtia HEreBRY ey €F Fo, B 0%557 i o
subst ant i ghdhgs.f 1 ui d pervi ous, while the protuberances 659 are substantially
fluid inmpervious. Accordingly, as the liquid in the papermaking furnish

drai ns t hr oughyg heref@tediefboShRAE He result g ARRERBISVIRG afcb@iudud Retivhd & ur ni sh
wi Il be retained on the reinforcing structure 657, |eaving apertures in the

enbr yoni ¢ Phialitg eEurhendedssginng q9n hgearayayprage fry cglipes of ahoh 7. Bhenls €848 on to
the size, ;phgRfm ABgt ALALABE B abbitSoNoqhiPRY ABGHsh) Smd a wet chliper to dry

caliper ratio of about 1.42. The dry caliper, wet caliper, and wet caliper to dry caliper

ratio are measured as described below under "Wet Caliper to Dry Caliper Ratio."

With reference to FIG. 3, the hot melt adhesive can be applied to the nonwoven
second layer 200 in bands which extend generally parallel to the machine direction of the
nonwoven second layer 200. The hot melt adhesive can be applied in stripes 310 having
a width W (FIG. 3) of about 0.125 inch to about 1 inch. The spacing D between adjacent
adhesive stripes can be about 0.125 inch to about 2 inches. In FIG. 3, four stripes 310A,
310B, 310C, and 310D are shown.

When applied as parallel stripes, lines, or bands, the adhesive can be applied to
the nonwoven second layer 200 using a slot coating applicator. A suitable slot coating
applicator is a Nordson MX series hot melter with extrusion head commercially available
from the Nordson Company of Norcross, Ga. The H1382-01 adhesive referenced above
can be applied to the second layer 200 at a temperature of about 350 degrees Fahrenheit,
at an application level of about 0.03 grams of adhesive per square inch. Immediately
following application of the adhesive to the nonwoven second layer 200, the nonwoven
second layer 200 and the paper first layer 100 can be bonded together by pressing the two
layers 100 and 200 together with the adhesive disposed between the second layer 200 and
the first layer 100. One suitable means for pressing the two layers 100 and 200 together
is by passing the two layers through a nip formed between two rollers, with the rollers
loaded to provide adequate nip pressure for bonding.



Referring back to FIG 6, the enbryonic web 543 is transferred to a
conventional dewatering felt 550 with the aid of a vacuum pi ck up shoe 560.
The web 543 is transferred to the felt 550 at a fiber consistency of about
4 percent. 543 is carried on the felt 550 to a ni med

bet ween a \gégﬁ(}%gressure roll 572 and a Yankee dryer dru&n@é%.’ofl%?\e web 543
Is dried on the Yankee drum 575 to a fisber consi stency of about 96 percent,
at which point the web is creped fromthe Yankee drum 575 with a doctor

bl ade 577 having a bevel angle of about 25 degrees and an inpact angle of
about 81 degr ed®. 2 prperrad gmbadiment the grguliing laminate of thefirst qnd; seeand lpyeas ~per
second) whj \ : : - Yankee

G m (1 ol Carraes et aveRfEE O B U o D O e e o e e web
about 25 pefabentt32.] mile(0032¢ ivb), anda tetvetiperdo diyosaliper riticsofsabomti Ight Thef  about

33 granms per sguare net.er, and a t.hickness.of about 12 to.13 ml. 0.012 to
0. 013 inch ryafé‘ﬂﬁ’ﬁg’a‘gffrc@dp% f"ﬁ ‘é{e‘éﬁwﬁ?ﬁg fﬁ’hggrs'iﬁﬁ% ars; mgpsurcd éfrgesﬁgﬁecéquar e

i nch and abdi®@tdnded oWet @alip8toDriliCalipdr ®Rati€f 2 i nches. The resulting
foreshortened web can be used to forma first layer 100 having a wet

ext ensi bi | | 25 percent. SECOND LAYER The first |ayer
100 is joi I er 200 to constrain extension of selected
portions of the_first |layer, 10 en the first layer is wetted. The second
| ayer 200 has eo‘O(E‘re’iR%’Ls‘%&H sai%?rr F‘;}S‘t pathec g 100 emtherlayes 20053% 100.

Sui t abl e @&l SustdgO e B1IEWink NRo®BGRNASAAME artOnaRiBndE atf 90 MeghedsnC! Ude
woven materials, nonwoven materi‘als, foans, battings, and the ITKke.

Par t i cul ar Fahrenheit andrScperpgniaelativeshuaridity fon twnkoves pios tagstingg i bers or
filaments distributed randomy as in "air- laying" or certain "wet-laying"
processes, or Wiish the dirgetion off groatest wett exeamsibiity iim theeplang of 'theelayemis ng" and
"cardi ng" e erl O M I r can be
formed is ‘%ﬁ%ﬁv%ﬁr%c%dnégybvhﬁyg}# oent%g%lgplglngﬁﬁgﬁﬁdft@é%? “sui t abl e
hydr oent andjreetionyeid genemalin perpendévalar to the crepe ridges.

If the direction of greatest wet extensibility is not known, the direction can be

determined by cutting seven samples from a sheet with sample lengths oriented between
0 degrees and 90 degrees, inclusive, with respect to a reference line drawn on the sheet.
The samples are then measured as set forth below to determine the direction of greatest

wet extensibility.

Once the direction of the greatest wet extensibility is determined, 8 samples are
cut to have a length of about 7 inches measured parallel to the direction of greatest wet
extensibility, and a width of at least 1 inch. The samples are cut from unbonded portions
of the layers 100 and 200, or, if unbonded portions having the above dimensions cannot
be cut from the article 20, then samples are cut from the layers 100 and 200 prior to
bonding the layers together. Two marks are placed on each sample, such as with an ink
pen. The marks are spaced apart 5 inches as measured parallel to the direction of greatest
wet extensibility. This 5 inch length is the initial dry test length of the sample.

Each sample is thoroughly wetted by submerging the sample in distilled water for
30 seconds in a water bath. Each sample is removed from the water bath and
immediately supported to hang vertically so that a line through the two marks is
generally vertical. The wet sample is supported such that the support does not interfere

S



hydr oent angl ed web conpri si ng about 50 percent by wei ght rayon fibers and
about 50 percent by weight polyester fibers, and having a basis wei ght of
about 62 grans per 14 square neter. A suitable hydroentangl ed nonwoven
web is conwg}'l@dd,y avai l able from PG Nonwovens of Bens@yrahbsersagnder the
desi gnati on I copee 9931. BONDI NG Sel ected portions of the first |ayer
100 are joined directly (or indirectlwsuch as through a third conponent)
to the second |ayer 200 in a predeterm ned bonding pattern to provide a
plurality of bonded and unbonded regions of the first |ayer 100. In FIGs.
1-3, the bmﬁh@&emwhsweaﬂﬁ tye Magksd-ggvih polinyhich ﬂ%eslﬁ‘ﬂb‘iﬁ%'&éﬂ}’? S%s are

desi gnat edpehdden thetdo Hlfaﬂ&hj? eTild witited MhgRESARE sdnipl€ [sSthd AfafebetdnGBe have a

machine direction, and the first and second layers can be bonded so that
t he machi nevadinesks.t The distangehis measured withiar 30 scgéfz of a¢meying, thg | spapletfepm he
machi ne di@%%k%?ﬂmﬁf the second layer. The first |ayer 100 and the second
| ayer 200 n De | ol ned using any suitable nethod, including but not
limted to,adhesi ve, bgndin chani cal bhonding, thermal bonding,

mechani cal T YHEF ‘%ﬁﬁ?ﬁ&,td%?Fc§€HPES%§%‘S%§g and combi nati ons t her eof .

In particular, in eferred e | ent.. adhesive is |i.ed, b rinting
net hods, such a%ﬂ‘m?%%F %’“fﬂs? T&%Q%F%%émgfag%r%st Eﬁ“gﬁ& ﬁﬂ‘é‘gld%}/eé n
printing, flexographic printindengmgtiéthe |ike. In one preferred enbodi nent,
EVA hot nelt adhesive nay be screen printed in a lattice pattern generally
as shown i Rofdxfmplk; fof\a Hrithdurdd Wet $65E RAHh RF 63tifidhes SndPan! ikidALYrH adsEendB €|
SP-117. A sui.tablpe screen for, this printer is a 40 nmesh Gal vano screen
manuf act ur &8 ingheReherivet extensionds ( 6@5&‘55 px 100edP prreedr d, MA. The adhesive is

preferably water insoluble so that the article 20 can be wetted
The wet extensibility of the samples is the average of 8 calculated values of

sample wet extension.

WET CALIPER TO DRY CALIPER RATIO:

The wet caliper to dry caliper ratio is measured using a Thwing-Albert Instrument
Co. Electronic Thickness Tester Model II, using the following procedure. Samples are
conditioned at 70 degrees Fahrenheit and 50 percent relative humidity for two hours prior
to testing.

The dry caliper of the article 20 is measured using a confining pressure of 95
grams per square inch and a load foot having a diameter of 2 inches. The dry caliper is
measured for eight samples. For each sample, the caliper is measured with the load foot
centered on an unbonded region of the first layer 100. The eight caliper measurements

are averaged to provide an average dry caliper.

Each sample is then wetted by submerging the sample in a distilled water bath for
30 seconds. The sample is then removed from the water bath and drained by hanging
vertically for about five seconds. The caliper of the wet sample is measured within 30
seconds of removing the sample from the bath. The wet caliper is measured in the same
location in which the dry caliper was previously measured. The eight wet caliper
measurements are averagéd to provide an average wet caliper. The wet caliper to dry

caliper ratio is the average wet caliper divided by the average dry caliper.



wth water without delam nation of the first and second | ayers. The
adhesive is preferably also surfactant tolerant. By "surfactant tolerant”
it is meant that the bonding characteristics of the adhesive are not
degraded by the presence of surfactants. Suitable adhesi pcl.ade EVA
(et hyl ene Pr?%" ket at e) based hot nelt adhesives. One sﬁlgf’gdgf}glsgghesive S
a hot nelt adhesive commercially avaiigble as H1382-01 from Ato-Fi ndl ey
Adhesi ves of Wauwat os, Wsconsin. Wth reference to FIGs. 1 and 2, the hot
melt adhesi've can be applied to the nonwoven second |ayer 200 in a

cont i nuousWhatiselaimettisi ni ng a di scontinuous plurality of unbonded regions
114. I n one preferred enbodi nent, as shown in FIG 1, the 15 adhesive is
applied as parallel, spaced apart lines in a first direction, intersected
by paral |l d., pmaclégledpear disposiidswipingrardde cmtactirizethyi: on. The intersecting

| ines formdianond- s e atterns,of unbanded regigns.in,the.final w pe.

In the enbodi ﬁ’érﬁ’e‘%'ﬁf)‘sz]v%??tﬁa%" referably, & ﬁS?e%rrB’?pFr Xﬁﬂegﬁ/gﬁgéﬂ%é’e‘ﬁﬁpl ied in
lines having a wglidhsisfe i@h’ﬁkﬂée & thd fidstiafertvihed BRWirst Qayer is Wehted; Rfi@f er abl y about
0.05 to about 0.07 inch. The spaci ng between adjacent. |ines of adhesive can

be about 0.2 isedend dayatreferably a nprvegven by the gesand tayer heingdpss pitepsible; nches.
In a preferred e%ﬂi‘{&%g‘aﬁg‘%é{rﬁsi mt.i' ng | am nate having a continuous
unbonded r

network a plurality o edi dns can have an average dry cali per of
about 27.80 mwhsreir)sdiéed patigns ahthaViistalagernae joinkd, pprefemblyaby adhedide39 il s

(0.039 inch), and a,wet caliper, to dr aliper . ratio.of abqut 1.42. The dry
cal i per, wet cali Bij‘f‘gatﬂdﬁ%?gm@alweﬁg?%fhgb' W%e éﬁ"F’B’éPfﬁ’ﬁt' lq%?’reé"hélﬁsured as
descri bed bel ow WsRrof thééirst@adler.per to Dry Caliper Ratio." Wth reference to
FIG 3, the hot nelt adhesive can be applied to the nonwoven

={a)

2.  The article of Claim 1, wherein the first layer has a wet extensibility of at least 4
percent, preferably at least about 10 percent, and more preferably at least about 20

percent, and even more preferably at least about 25 percent.

3. The article of Claims 1 or 2, wherein the difference between the wet extensibility
of the first layer and the wet extensibility of the second layer is at least about 4
percent, preferably at least about 10 percent, more preferably at least about 25

percent.

4. The article of any of Claims 1-3, wherein selected portions of the first layer are
adhesively bonded to the second layer to provide a plurality of spaced apart bonded
regions and a plurality of spaced apart unbonded regions.

5. The article of any of Claims 1-4, wherein selected portions of the first layer are
adhesively bonded to the second layer to provide a continuous network bonded

region defining a plurality of discrete unbonded regions.

6. The article of any of Claims 1-5, having a wet caliper to dry caliper ratio greater
than about 1.0, and preferably greater than about 1.4.
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second | ayer 200 in bands which extend generally parallel to the machine
direction of the nonwoven second | ayer 200. The hot nelt adhesive can be
applied in stripes 310 having a width W(FIG 3) of about 0.125 inch to
about 1 i ngfposhlagaespaci ng D bet ween adj acent adhesive strp@gmogonsbe about
0.125 inch to about 2 inches. In FIG 3, four stripes 310A, 310B, 310C, and
310D are shown. Wien applied as paral I1® stripes, lines, or bands, the
adhesive can be applied to the nonwoven second | ayer 200 using a sl ot
coating applicator. A suitable slot coating applicator is a Nordson MX
series hot nelter with extrusion head commercially avail able fromthe

Nor dson CompanyheQirtidNo6£dng 9§ Claizas 1-6NfarthdrdBarabldrifd b ailatheringfagértnced above can
be applied to the second | ayer 200 at a tenperature of about 350 degrees
Fahrenheit, at an application | evel of about 0.03 grans of adhesive per

square inch. ngﬁﬂ% : I JAg: j j . e adhesive to the
nonwoven sg'con a;}géﬁ%roc{l%%]agwnvggbn\g\%g#i@?gn a gyggtf] 200 and the paper
first layer 108cdmipsivefinstolaykrdthe digstiléyer béing pxtensibledn & plane nHthedfirstrlgyet 00 and

200 together with _the .a ive. di )sed between the second | ayer 200 and
the first layer 1 en&?gprgz?yfﬁ‘ﬁlwga% for pressing the two |ayers 100 and

200 toget her i g spithedieo SdhWavenRcdnddayeryBe Sedond AMEH baing ilds eRichBble Raieeen two
rollers, with the rollers | ocaded to provide adequate nip pressure for

bondi ng. 16 | nvgtted hanthe Sigst d4¥86di nent the resulting | aminate of the

st gand Secopflrftened Bl ARaRRIads HikyioenBlon lyebRuingh o m s

(0.0285 inch), an average wet caliper o I'nch), and
a wet caliper to oveyextesiopef thedirstdaysf indboplanelofibe flistlaytry cal i per, wet
caliper, and wet caliper to dry caliper ratio are neasured as descri bed
bel ow under "Wet Caliper to Dry Caliper Ratio.”

9.  The article of Claim 8, wherein selected portions of the first layer are adhesively

bonded to the second layer to provide a continuous network bonded region defining

a plurality of discrete unbonded regions.

10. A method for making a multiple layer disposable wiping article, the method

characterized by the steps of:

providing a first layer, preferably an apertured creped paper web, the first layer
being extensible in a plane of the first layer when the first layer is wetted; and

providing a second layer, preferably a nonwoven web, the second layer being less
extensible when wetted than the first layer;

bonding selected portions of the first layer to the second layer, such that upon
wetting, wet extension of the first layer in the plane of the first layer is
inhibited.

0y
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VET EXTENSI BI LITY TEST The wet extensibility of a layer, such as the |ayer
100 or the layer 200, is deternined using the follow ng procedure. Sanples
are conditioned at 70 degrees Fahrenheit and 50 percent relative humditfy
for two ho 99/1109 to testing. First, the direction of greatest. wet
extensibility Tn the plane of the | ayer is determined. FoPCHMPPdhed paper
webs, this direction will be parallel io t he machi ne direction, and
generally perpendicular to the crepe r 0{ s If the direction of gr eat est

wet extensibility is not known, the direction can be deternined by cutting
seven sanples froma sheet with SZ’Z%I e | engt hs(!%l ented between 0 degrees

rence |line drawn on the

éct to a f

and 90 degrees, inclusi ve V\,i thr
sheet. The sanples ar
di rection of,greatest
wet extensi 'ty is

f);f Q e’/d o - dg‘tr_e_r_ e the
L/,e'xtesbll ‘e t hel Ai redti o gr eat est
_i’ef i ne}\t‘&,'si;npl es él\e/gut to havg|a | ength of
about” 7 inchds measuréd ‘parall el ot he di re@t i<on of great pst wet - :
extensibilit ath of a,t’,’r eqsy 1 |;K:)?r i‘*\e sanpfl’es‘ r8ocut from
unbonded portions of tjhe Txa‘yevs/loo aQd 200, or, MM ynpond =d %%rti ons

havi ng the above di nensi onsytannot be B¢t rom the ydficle t hen sanpl es
are cut fromthe HDdyer|s 100204 200 p;‘i,d‘r\‘t,o boncu’pg\'t,he | B %ht oget her.
Two marks are plaged dn e;;rch s%sqp\le/ guch® e\\ WIPT’P’an T‘sn‘k PE e marks are
spaced apart 5 inches [XgZneasur eeL\p,a(r al | el QVt he di recbym of great est wet
extensibility.. This 5 jvsh IengthAs the i PJEANIN dry test Jength of the
sanpl e. Each sanple is tmj*r\ougm,y vveu\ed by/subn;er gi ngr’) “the sanple in
distilled water for 3Q secends, n a waes bHat h. Eacb’ﬁ'anpl b | s renpved from
the water bath and |nTEd| aLéLy\support;ég o hang vbrt’\l cally so that a line
t hrough the two marks ggnehqi I .0.'»- g C\Q}\ The/vyét \sarrpl ,_J,aosupported
such that the support [(e \\\V,

200
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17 with extension between the two marks (e.g. with a clip which does not
contact, the sanple between the two marks). The wet test |length of the
sanpl e is the distance between the two marks. The distance is neasured

within 30 sesedesof renoving the sanple fromthe water bgtfpe & szfach
t

sanpl e, the percent wet extension is calculated as Sanpl e Wt ension =
(wet test length - initial dry test le /(initial dry test length)xl 00
For exanple, for a nmeasured wet test | of 6.5 inches and an initi aI

dry test length of 5.0 inches, the wet extension is ( (6.5-5)/5) x 100 = 30
percent. The wet extensi/l|i tIM of H@e sdipl edl®s t)ig¢ aveitrge of 8
AMONE W exT ENST o WETeAHHPERYVTODR

cal cul ated val ues of samp Y CALI PER
RATIO The wet caliper[to dry cal|per ratio is measured us|ng a
Thwi ng- Al ber g nstrument Co. El ectrorll c Thi qkne$s Tester Mpdel L, using

and 50 percenf relativ hu.‘m dity for .two hours prior t(p tepting. The dry
caliper of t g2l e {20 ;ls measpred usi ng -a ci)nfl ni ng pressure of 95
grams per square inch and & | oad foot. havi ng a ¢li ameten of [ 2 bBches. The
dry caliper is neasure fo-r ei ghtn sar[pl es. F30r J;ach sar‘rpl ej] t caliper is
nmeasured with the | oad foo't cent er ed lon an unbomded regl onj of the first

| ayer 100. The eight caliper neasi rerients arie averaged,to provi de an
average dry caliper. Each jsanple }s tlhen vvetted by subrrerg ng the sanple in
a distilled water bathjfor; 30 secpnds; The sarrple is then fenoved fromthe
water bath and drained|by hangi ng. ventical |y fo: about ‘fl ve seconds. The
caliper of the wet sanple i s measpred Wl]dgd 301 '

’ i _|—100

%

the foll ow ngI procedur ¢. Siarrpl es are icondi t|-one¢l at 70: degr@'— hr enhei t

3IOA/ 3/05'/ JIOCJ l 3/00'/
300

Fig. 3
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seconds of renoving the sanple fromthe bath. The wet caliper is neasured

in the same |ocation in which the dry caliper was previously neasured. The

ei ght wet caliper neasurenents are averaged to provide an average wet
caliper. The wet caliper to dry caliper ratio is the ave al i per

di vi ded byWO& 1% age dry cali per. 18 18 Wat is cl a%ﬁg@m\ﬁ@%i A
multiple | ayer disposable wping article characterized by: an apertured
first layer, preferably a creped pey web, the first layer being
extensible in a plane of the first layer when the first layer is wetted,
and a second | ayer, preferably a nonwven web, the second | ayer being |ess
extensi bl e when wetted than the first |ayer; wherein sel ected portions of
the first layer _are joined, preferably by adhesive bonding, to the second
| ayer to inhibit wet extension of the first layer in the plane of the first
| ayer. 2. The article of Caim1, wherein the first layer has a wet
extensibility of at |east 4 percent, preferably at |east about 10 percent,
and nore preferably at | east about 0 per/izki\and yen nor referably at

| east abonggaﬂfﬂggﬂﬁ__jgrlEﬁQg_QLJﬁJJL\ rein the
[ bet

differen he wet" extensibility of the first Iayer an wet
extensib of c‘i?cond Iayer is at |east about 4 percent, prefghably
at | east aboul 18 aral= = . 4.
The articl® Crar el rst

| ayer ar S00

1l



adhesively bonded to the second |layer to provide a plurality of spaced
apart bonded regions and a plurality of spaced apart unbonded regions. 5.
The article of any of Clainms 1-4, wherein selected portions of the first

| ayer are @ggﬁﬂ'o}(‘ply bonded to the second | ayer to provi geTaBm®N337 NUOUS

net wor k bonded region defining a plurality of discrete unbonded regions. 6.
The article of any of ains 1-5, having a wet caliper to dry caliper ratio

greater than about 1.0, and prefeﬂ@bfﬂ:greater t han about 1. 4. 19 7.
The article of any of Clainms 1-6, further characterized by a |athering
agent. 8. A multiple layer disposable wiping article characterized by: a

cellulosic first layer, the first |ayer being extensible in a plane of the
first layer when the first layer is wetted; and a synthetic nonwoven second
| ayer, the second |ayer being | ess88gensible when wetted than the first

| ayer; wher ej+1588| ect edMBort %St | ayer are joined to the
second | g bl t Re

; A ssf | ayer in the plane of
the firs| Layae——0-——=mrFhe—teii = [ w&Vei n5zal ectef4Borti ons of
the firsi\¥ i 70 ped to t\Qetees T t=Q_provi de a
cont i nuous l'/ﬁéfining a plu X et e unbonded

. S N . .
regi ons. 10. W pi ng
article, the net NG . 2 FAlrst |ayer,
preferably an aper S g7 i 5 /My e ensible
in a plane of the first T8 >d

(@a mul tiple | aye Y
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providing a second |ayer, preferably a nonwoven web, the second | ayer being

I LEX I bl e wh tted the. fii ayer ; portign
of “tFo firat |ayer to the seoindl Gl hdht fai ¢ R{

extensi on of t

fErst | ay SYORMINTEHECTOALEROPERIY ORGAUZATIONSt | Ay ery

r; bonding s

upon wett

bi t ed.
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