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Dl SPOSABLE PAPER PRODUCTS W TH | NDI CATOR MEANS

FI ELD OF THE | NVENTI ON The present invention relates to

di sposabl e paper products. In particular, the 5 invention relates to
provi di ng such di sposabl e paper products with neans indicati

t hat desi rabl gv?) Eties of the paper product are naintai nemﬂ’es%"“‘h"e‘
paper product beconmes wetted with a substantially transparent
aqueous | i quid. BACKGROUND OF THE

| NVENTI ON 10 . D sposabl e products iUCh as facial tissue, bath

ti ssue, paper towels, and the like alre typically nade fromone or
nore webs of paper. If the_products_are to&srform t heir_ .intended

tasks, the paper webs fromil %BWI?%PWR HETS WITH INDIGATOR MEANS, -

physi cal characteristics. Arong the nore inportant of these characteristics
are -strength, softness, and EIRI® OETHE INVENTIIN is the ability of
a paper web to retain its 15 physical integrity during use. Softness

is the pleasing tactil e ThenéentCiflvéntion rélftés to disposable pspet produstsatn pditiculdtSthe

les th i 0 D X - . s
CorTons of nrerel i bl AROng Yt AR bt s i g i
i ncreases as thatdesirblp-propertiesof shecpaper/pyadsich ane aaintainedwhen the papeeprodustc

of the paper web whisdeomes wattediwith a substantially Sarispdtént aguedisiiguid.ai n f1 ui ds.
Typically, the softness and/ or absorbency of a paper web 20 is

i ncreased at the expense of the strength of the paper web. Accordingly,
paper maki ng nmet hods have been devel oped in an attenpt to provide soft and

haracteristibe. c PaPEr Produr SaCRERRR R DG BB o sanord e
al . discloses a paper web which is thermally pre-dried with a
Lhi ough ai r-dryi I Syst EHtpoRbIa proistumch pesfacielissieobath tspus, paper towels, and the like
-~ - are typically made from one or more webs-of paper. If the products are to perform
their intended tasks, the paper webs from which they are formed must exhibit certain
physical characteristics. Among the more important of these characteristics are
strength, softness, and absorbency. Strength is the ability of a paper web to retain its
15 . physical integrity during use. Softness is the pleasing tactile sensation the user
perceives as the user crumples the paper in his or her hand and contacts various
portions of his or her anatomy with the paper web. Softness generally increases as
stiffness decreases. Absorbency is the characteristic of the paper web which allows it
to take up and retain fluids. Typically, the softness and/or absorbency of a paper web
20 is increased at the expense of the strength of the paper web. Accordingly,
papermaking methods have been developed in an attempt to provide soft and
absorbent disposable paper products having desirable strength characteristics.

U.S. Patent 3,301,746 issued to Sanford et al. discloses a paper web which is

thermally pre-dried with a through air-drying system. Portions of the web are then

25 imprinted with a fabric knuckle pattemn at the dryer drum to yield paper having two

distinct regions of differing fiber density. Through air drying typically improves both

the softness and the absorbency of a paper web. Disposable paper products made
using such paper as a substrate have enjoyed wide commercial success.

U.S. Patent 4,637,859 issued to Trokhan also describes a paper having two

30 distinct regions. The first, the network region, forms an essentially continuous
pattern. The other region comprises a plurality of discrete domes. The network
region completely encircles the domes and isolates one dome from another. The



25 inprinted with a fabric knuckle pattern at. the dryer drumto yield

paper haV|ng t wo distinct regions of differing fiber density.
Thriough air drying typically inproves both the softness and the
absor bency of a paper web. D sposabl e paper products nade usi ng

such paper as a substrate have enjoyed w de commerci al success.
U S. Patent 4,637,859 issued to Trokhan al so descri bes a pap M t wo
30 distinct MOM6PEME. The first, the network region, forms AR esSent ally

cont i nuous pattern. The other region Zonprises a plurality of

di screte donmes. The network region conpletely encircles the dones
and isol ates one done from another. The W96/ 34149

PCT/ US96/ 04184 network region has a relatively high density while the domes have agelatively low

network region has ajehdilyaba eh&d@h&hmm PhteAt4, 63758 9QGRIBiLH B

relatively | ow

4,637,859 exhibits &Bﬁsﬁgenﬁbw %Qggl“gew‘éﬁﬂ'l'ﬁ ?&Eh@‘f"ﬁ‘“

burst strength and ot the sxtwotkdtegipnothe tpaperpaisor basrithe [abilityn to stretch in the machine
get Wgr kr t99| on E Ee Rﬁl%&ion?hﬁ%b@sdlkﬁﬂmgw intﬁteﬁﬁbd&idé eiz'é"cﬁoﬁs' evefi §n tH3GBieABe of

i rection, e cross direc and in | a i ons .eve
t he absence of crepmgt r?S‘*“?DE’B&P‘%?" éWﬂ%?% s%bé%ue tJor
comer ci al success mmﬁmmﬂuba&rnwe paper toweling and as bath
tissue. An alternative approach to inproving the properties

of di sposabl e paper An altennmd toadhi o limproving the cpropertist of disposable paper

nge(r:e:olrgljacszjtc gg'; e@)@“ ﬁulusewsscrl m@&‘ggﬁa“%#@ thfgm%fthe

di sposabl e paperlOpr d’éﬁﬂ@@b‘el Banﬁélm@ﬁbvﬁ’fl example, the um%wnm@cm strengthc to

fi bgr s haved ) disposablegrpéerchroducts i® well lkibwh nf thie airt) Al R6v-GElkilosig ﬁgBRQHVQe
used to produce the [
However, approaches %ﬁpﬁqﬁﬂtﬁhe Surnizh for (t:'ger m&s& Poagr‘s&lheg the #‘oés“éate

softness or |oss of T epagppmmpty owmma@s@ﬁﬂysmeels%maw
15 approaches to nméhaﬁbudﬂlﬁﬁhéskﬁrliﬁﬁdﬁabwﬁm Typically, thé at hgSonle dsed such

out wei ghs the cogt t‘PBmPChemeﬁ very,specific needs, wher ﬁﬁ%{%&ﬁ&ﬁﬁ@é&m

paper products, par Yy paper

Frequently, disposable paper products, particularly paper towels, comprise a
laminate of two or more laminae, Disposable products comprising more than one
jamina have the desirable properties of increased bulk, increased absorbency and

20  increased strength per unit area of product compared to products comprising a single
lamina.

U.S. Patent 3,414,459 issued to Wells describes a laminated paper product
formed by embossing identical raised patterns of protuberances on two paper sheets
and adhesively joining the mated distal surfaces of the protuberances to form the

25 laminate. Laminates of this type have enjoyed considerable commercial success,
particularly as disposable paper toweling.

U.S. Patent 4,978,565 issued to Pigneul, et al. describes laminated paper
products that are adhesively joined, at least partially, by means of protruding
elements. The elements are said to be positioned according to lines or combinations

30 oflines which reproduce spaced motifs. Laminates of this type are said to provide a
satisfactory bulky texture without a reduction in mechanical strength which is said to
come from embossing to a high density of protuberances.

U.S. Patent 5,294,475 issued to McNeil describes embossed paper laminates of
two paper lamina wherein each embossed site of one lamina is adhesively joined to



| am nate of two or nore | am nae. Disposabl e products conprising nore than

one | am na have the desirable properties of increased hulk
i ncT eased absor bency and 20 increased strength per unit area of product
conpared to products conprising a single | am na

US. Patent 3,414,459 issued to Wells describes a | am nated paper product
formed by enboss g | dentical raised patterns of protuberaanérmgya,ogm

paper sheets W and adhesively joining the mated distal surfaces

t he protuberances to formthe 25 laminate. Yam nates of this type have
enj oyed consi derabl e commerci al success, particularly as

di sposabl e paper toweling. Patent 4,9 565 |ssue

Pi gneul , et al. des\éﬂ nonembossed, aginn %Qgpther . Lamipgtes. o g%‘ gype faye a gh

adhesi vel y joi ned, gbality geilted eloth-likd ;ppehynuepartdawielypﬂmkroahpmgnd an aesthetically
el ements. The el erre &ﬁg@h—d
conbi nati ons 9‘%| ne%hvxnfg‘f] r%%r od’ﬁlgcel?r aced not P?mh? Al_lgﬂﬁ%a%gws?

thiss type are sald y bul ky texture w thout

a reduction in nmechanical strength which is said to conme from
enbossing to a hBgh denWhile thefarphast continually svorked to improve the propertiessof disposshle

5,294,475 i ssued tOde@&S%b&%nmﬂﬁ?ﬁ%p&g&gW&mﬁﬁﬁwﬂiﬂqumﬂyﬁm

two paper |am na where) ach erTstsed SLte am na j s _adhesiv
joined to 6@'@‘7“@4?45)’“ lJ Pi VA S Eihbdssed
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t he nonenbossed reg

Eiallglhper and anqgg W d c oth I|ke &g&ﬁarance re atl %&‘i’ thl%%‘h})

ot her desirable qualunem!msedmhm the)ktentestsdegree posslble, aausonﬁwhya produds ovall
strength between th§adeAid ﬁ\%;rbgu& provided sdthbenetity, | nual |y
sposab

wor ked to i nprove the properyles 0 paper products
't G TTioult Lo recogn DARHh R AHFGHAL R presen imentiooCto prek ﬁ?@%t it pridis,
enbossed such as paper toweling, with a- resdily reeogmzable ‘8 that the article has
15  desirable physical properties, both when the article is dry and, particularly, when the
article is wetted with a substantially transparent aqueous liquid. It is a further object
of the present invention to provide laminated disposable products such that the
difference in visual appearance of the paper webs that comprise the laminae and the
visual appearance of an indicator means is sufficiently great, when the laminated
20 disposable paper product is wet, to provide such a readily discernible signal.

SUMMARY OF THE INVENTION

The present invention is a disposable paper product comprising at least one

lamina of relatively low basis weight paper. The disposable paper product is further

25 provided with an indicator means that is disposed on the lamina in a pattern. The
- -indicator means provides users of the paper product with a visual signal that desirable
properties of the towel are maintained, even when the product is wetted with a
substantially transparent aqueous liquid. The visual signal becomes substantially
noticeable only when the disposable paper product of the present invention is wetted

30  with a substantially transparent aqueous liquid. The indicator means can be further
characterized by wet gray scale difference, as measured using image analysis
techniques, between those portions of the outwardly facing surfaces of the paper
product that are provided with the indicator means and those portions of the
outwardly facing surfaces that are not provided with such indicator means. This



di sposabl e paper product of the present art is saturated with water al

pat t er ned appearance com ng from such enbossnents essentially

di sappears. This nmeans, even 10 if the enbossing pattern were chosen
to preserve the physical properties of the unenbossed paper to the
greatest degree possible, a user of such a product would have no
readily discernible signal that the product provided such be E; Kok

Thus, it is aﬁw%ﬂTEE? of the present invention to provide dlsposa

product such as paper toweling, withda readily recognlzable
signal that the article has 15 desi rabl e physical properties, both
when the article is dry and, particularly, when the article is

wetted with a subst difference pnly becomes substantisl wheoshe laisiated paped toweel of theipresent

obj ect of  §mMenmitnds ﬁ@&e&vﬁﬁﬁi‘&b&&thﬂyﬁﬁﬂﬁb@ﬁaﬁ%&'ﬁ&uﬁﬂ di sposabl e
products such that the di fference 1n visual "appearance of the

paper webs that conpris I ran f
an indicator neans is s&%ﬁ% f%@'ﬁ‘%‘“"?""&“ 'ggqgmﬂﬁ%g%”erctgwa
di sposabl e paper pr mmsmstmml% the indicator sasans enmprises
si gnal . pacifying agent that is added to th'im @l\m andNE-8ipdsbd on the
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is further 25  piseretecplamengsiand gontinuouselementsneans that is di sposed on the
lamna in a pattern The I ndi cat or means provides users of the
paper product with a viAlla'hatw'egpuﬂodinhnts o&ﬁierprbdeat invention includy djsposable stisaie

the towel are naint E,%mgw EM Mg
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BRIEF DESCRIPTION OF THE DRAWINGS

While the Specification concludes with claims particularly pointing out and

distinctly claiming the present invention, it is believed that the same will be better

20 understood by the following Specification taken in conjunction with the associated
drawings in which like components are given the same reference numeral, and:

Figure 1 is a fragmentary top plan view of a preferred embodiment of the
present invention, a disposable paper product, shown partially in cutaway to reveal
underlying structure.

25 _Figure 2 is an enlarged sectional view of the disposable paper product of the
present invention taken along lines 2-2.

Figure 3 is a photographic image in plan view of the disposable paper product
of the present invention shown in its dry state.

Figure 4 is a photographic image in plan view of the disposable paper product
30  of Figure 3 in its wet state. .

Figure 5 is a photographic ﬁmge of a disposable paper product similar to the



4 . ~difference only beconmes substantial when the |aninated paper
towel_of the present invention is wetted with a substantially

transparent aqueous |iquid. A preferred enbodi nent of the
present invention is a | am nated paper towel conpri sing two

| amrnae. In the preferred enbodi nent, the indicator neans conprises 5
an opaci fying ggen&that is added to the |am nati ng adhesive ?&guéﬁmm

di sposed on th lamina in a pattern conprising eithe I screte

el ements or a pattern conbining di scrét e el enents and conti nuous
el ement s. Al ternative enbodi ments of the present invention

i ncl ude di sposabl e tissue products conprising a single |am na or

| ami nat es conpri si ngdiseseble paper produstnfithepresent ingentionaexceptthas it doasaiot gpmprisen

i ndi cator nmeans as dgfiadicil6mems,dh its wétsate.ndi cat or neans can
conprise any material that provides the requisite visual signal when the

aqueons ) P o ege ??‘n‘??ﬂ“ﬁ%ﬁ%ﬁve%@es% i lftge

means include print ckpalysis apparatug & paper; pradugt f the, presea
I ndex when wet that ineentibh.f erent than the 15 refractive index of wet

cellulosic fibers, and neans for preventing wetting of portions of
t he di sposabl e paper product. BRI EF DESCRI PTI ON
OF THE DRAW NGS Wil e the Specification concludes with

cl ai s partlcularly p0|nt|ngo g the
present invention, I's beli e%ﬁ?‘g%‘?’ﬁ?g’é%@ &%Wﬁ
under st ood by the foI | owi ng Specjfication taken in conjunction W|th t he
associ at ed dr awnwﬁmmmxmmk ¢hecprasent invention compsises o dispesabls paper

reference nunmeral, oproduct that is a laminate of atfedit!two lamindie ofpdpeR SUTHproducts Rive found

6 Sl 6 R ARl it o ot AR Rt o s 0 i

under | yi ng struct ur erela low basis weighy mmer o\snmmﬁmgﬂwsemd&aﬂmfemw
of the disposable: panem@dmpﬁsesiw&h@ons,acommuafseﬁﬁmrkwewrmybﬁmﬂem

3: g\r/]vgo:‘ ! ?ﬁ: (ZZII gposab aperthe ﬁf&:ﬂ#ﬁiﬁngﬂ Us. ?at%} {'ﬁp’r presed{ i nv'e‘k’tr']“t

shown in its dry st Tgwselammaemmmdm methods knewsyindhsart. Wagmlh
plan view of thelsdi epeaise cRABE joinkd VY \thé processdd described indsithér oF thé afotementidned

state. U.S. Patents 3,414,459 or 5,294,475 both of which are incorporated herein by
reference. Preferably the laminae are provided with embossed sites and the embossed
sites of one lamina are adhesively joined to the nonembossed regions of another
lamina using the method commonly known as nested embossing as described, for
20 example, in U.S. Patent 5,294,475. The laminate of the present invention is further
provided with an indicator means disposed on at least one of the lamina in a pattern
of discrete elements or in a pattern comprising a combination of discrete and
continuous elements. This indicator means provides; when the laminate is wetted
with a substantially transparent aqueous liquid, a signal that the laminate has
25 maintained desirable properties even after it has become wet.

It should be.noted that a laminated structure is not necessary for the indicator
means to provide the signal that the disposable paper product has maintained its
desirable properties after it has become wetted with a substantially transparent
aqueous liquid. Thus, the present invention is contemplated to include paper

30  structures wherein a single lamina of paper is provided with an indicator means as is
described hereinbelow.

Referring to Figure 1, a preferred embodiment of the present invention
comprises 8 laminated paper towel 20. This is not intended to limit the present



Figure 5 is a photographic imge of a disposable paper product simlar to
t he: : W06/ 34149

PCT/US96/ 04184 ’ di sposabl e paper product of the present

i nvention, except that it does not conprise an indicator neans, in
Its:wet state. Figure 6 is a schematic perspective view
showi ng the arrangenent of an inage anal ysi s appar at gﬂn

eval uate the dYQ M3 e paper product of the present q’iﬁ}\;ﬁ 1-on.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON 6 In a preferred

enbodi ment, the present invention conprises a disposabl e paper
product that is a lamnate of at |east tvvo Iam nae, of paper. Such products
have f-ound 10  (joventien pplyde PAREr towel embo ¢ Rapex | produsty comprising

Preferably this papesnei or mbre pﬂesmfnsme paper mhaislmwdtwshmmddaacm tissu¢ late also

paper known commonl y.aS4debd 5&’&%"& w t he paper
conprises two regions, a contlnuous net an urality of domes as

described in the afore oned U. S. Pat 9 Whl h |s i ncor por at ed
her ei n by ref emwméw VERHOR SOUPREES fIKO
in the art. For @awzorwzmmmwmmmm&mmmmmaaam

described in either gl digiictHonés e&wﬁmmg%mm@oﬁzfﬁﬂ@m&eée%&s&ﬁ&eer
5,294, 475 bot h of ch are, I ncorporate ereln‘g r ef ergﬂ%b

Preferably the | ani pé?’é“‘ﬂﬁoﬁ*ﬁﬁﬂ’“mﬂf’??‘@% the ; eppossd; lamipa LT
sites of one |lam na mspscmlyandpafqahlpomnmndthm rlbhamhnngsﬁleﬂegzt)luppﬁedm
anot her | am i@ digai &fd 3f

as described, fo exa Pat ent 4,475 ‘ am nat e
of the present {R/ rﬁ'ﬁ’&ﬁng join egq“ﬁ%‘ﬂé%‘ﬁﬁ’?ﬂ‘“&ﬁz A2 0E

means di sposed on at |east one of the lanmina in pattern

di screte el ements or i nTheJaminaed paperpiowvel 29 fanmrimml mo&d.cnmmefaam
surfaces 30 and 32. As used herein, the term "outwardly facing surface® means that
surface of each lamina 20T or'20B that is opposite the surface of the lamina 20T or
: -20B that is adhesively joined:to the facing-lamina 20B or 20T. The outwardly facing
15  surfaces 30 and 32 are those surfaces of the laminated paper towel 20 that are seen
by a user.

Each zone 22 and 24 of each lamina 20T or 20B is composed of fibers
approximated by linear elements. The cellulosic fibers that are components of the
laminated paper towel 20 have one relatively large dimension (along the longitudinal

20 axis of the fiber) compared to the other two relatively very small dimensions
{mutually perpendicular, and being both radial and perpendicular to the longitudinal
axis of the fiber), so that linearity is approximated. While microscopic examination of
the fibers may reveal two other dimensions which are small, compared to the
principal dimension of the fibers, such other two small dimensions need not be

25  substantially equivalent nor constant throughout the axial length of the fiber. It is
only important that the fiber be able to bend about is axis, be able to bond to other

. fibers and be distributed by a liquid carrier or by air.

- The fibers comprising the laminated paper towel 20 may be.synthetic, such as
polyolefin or polyester; are preferably cellulosic, such as cotton linters, rayon or

30 bagasse; and more preferably are wood pulp, such as soft woods (gymnosperms or
coniferous) or hard woods (angiosperms or deciduous). As used herein, a laminated
paper towel 20 is considered "cellulosic” if the laminated paper towel 20 comprises at

least about SO weight percent or at least about 50 volume percent cellulosic fibers,
including but not limited to those fibers listed above. A cellulosic mixture of wood



continuous el enents. This indicator neans provides, when the lamnate is
wet t ed® Wth a substantially transparent agueous |iquid, a signal

that the [am nate has 25 mai nt ai ned desirabl e properties even after it
has become wet. It should be noted that a | am nated
structure is not necessary for the indicator means to provide the
signal that the disposable paper product has maintained its

desirabl e proB‘@??‘l”ég‘ after it has becone wetted with a substgﬁ:[rﬁug Glm;lu

t ransparent aqueous liquid. Thus, the @resent invention is
contenpl ated to include paper 30 structures wherein a single | am na of
paper is provided with an indicator neans as is descri bed
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conpri sing S deséibed hereine plies of tissue paper such as toilet tissue
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this invention. If wood g pmgmlmwfopw .ég

the present invention conmprises gg& “f n face to
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30 and 32. As used 39 orthamogeneaystyhl theteif. aci ng surface” means that
surface of each Iam na 20T or 20B that is opp05|te the surface of the
| am na 20T or - - A - laminated :paper -towel 20 according to the present invention is

15  macroscopically two-dimensional and planar, although not necessarily flat. The
* laminated paper towel 20 does have some thickness in the third dimension. However,
the third dimension is relatively small compared to the actual first two dimensions.

The laminated paper towel 20 according to the present invention comprises a

Iaminate of two individual laminae 20T and 20B. A "lamina" is taken off the forming

20  element of a papermaking machine as a single sheet having a thickness prior to drying

which does not change unless fibers are added to or removed from the sheet. The

basis weight of each lamina 20T and 20B can range from about 9 pounds per 3000

square feet to about 30 pounds per 3000 square feet, preferably about 12 pounds per

3000 square feet to about 20 pounds per 3000 square feet. Each lamina 20T or 20B

25  is joined to the other lamina 20B or 20T. It is to be understood that each lamina 20T

or 20B may be directly joined to the opposite lamina 20B or 20T or, in an alternative

- embodiment of the present invention comprising three or-more laminae, may be

connected through an intermediate layer or layers, if desired, interposed between the
laminae 20T and 20B.

30 As shown most clearly in Figure 2, each lamina 20T and 20B of the laminated
paper towel 20 is joined to the other lamina 20B and 20T at the embossed sites 22.
Particularly, the distal end 23 of each embossed site 22 projects towards the
nonembossed region 24 of the opposite lamina 20T or 20B. Preferably the laminae
20T and 20B are adhesively joined at the embossed sites 22. Most preferably, as is



20B that is adhesively joined to the facing | am na 20B or 20T. The

outwardly facing 15 surfaces 30 and 32 are those surfaces of the
| ani;nat ed paper towel 20 that are seen by a user.

Each zone 22 and 24 of each | am na 20T or 20B is conposed of fibers
approxi mated, by linear elenents. The cellulosic fibers that are corrponents

of the I 'am nat ed paper towel 20 have one rel ativel Yp
di mensi on (al WPsB#M? | ongi t udi nal 20 axis of the fi ber) conpar e84to
the other two relatively very snall dinensions 8 (rmutual l'y

per pendi cul ar, and being both radial and perpendi cular to the | ongitudinal
axis of the fiber), so that |inearty i s approxi mated. While nicroscopic

exani nation of also shown injFigure 2,,tho distal, ends 230 one pEenenfithelaminas, fan pxample
are small, conpared Ugmihd)20B, are adhesivély ijdifiédoR thdlogpm & Qdmifid 20T e thebrinembesssth

other two small dine Sof) e
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vol une percent cdfl uitheiaminge 208 and 20B at tematrnsmswb £2 pevides 3gp b-!eceo
those fibers listed plobend ﬁrehgﬂﬂ ando softness. Wtcmimdly,vweddiuoml ply boiiDstrength is

96/ 34149 . . . . e .
PCT/ USO6/ 04184 demred,thelamlnanOTandZOBcanbeadheswe!yjomedatmorefrnbossed sites

pul p fibers conpri si 9§ iEaditigat) goftnestis desired, the laminag 20T And;20B;6a8 he adhesively joined
about 4.5 miat fewerémbossedsitess di anmet er of about 25 to about 50
m croneters, and hardwood fi bers havi ng a Iength of Iess than

about 1.7 mllimgsers an A0 oR 20T are
e er e e s i .
arrangement provides the advantage that an affirmative step is taken to adhere the
embossex sites 22 of one of the lamina 20T or 20B to the nonembossed region 24 of
the other lamina 20B or 20T. This arrangement provides the advantage, illustrated in
20 Figure 2, that the span of the nonembossed region 24 of one lamina 20T or 20B
between embossed sites 22 is supported, approximately at its midpoint 25, by an
embossed site 22 of the other lamina. Furthermore, the midpoint 25 of such span is
stiffened by the laminating adhesive 27 present on the distal end 23 of any embossed
site 22 to which such laminating adhesive 27 is applied.

25 -Of course, it will be recognized by one skilled in the art that the embossed sites
22 and nonembossed region 24 may be arranged in a pattem such that the embossed
sites 22 do not intercept the midpoint 25 of the span of the nonembossed region 24
of the other lamina 20T or 20B. However, in such an arrangement, the distal end 23
of an embossed site 22 may still have adhesive applied thereto and adhesively join the

30 two laminae 20T and 20B. Furthermore, an embossed site 22 not registered with the
midpoint 25 of the span will still support the span of the nonembossed region 24 of
the other lamina 20T or 20B.

The embossed sites 22 of each lamina 20T or 20B represent discrete regions of
relatively high density, due to the compaction of the fibers which occurs during



| f wood pulp fibers are selected for the |am nated paper towel 20, the

fibers’ may_be produced by any pulping process including chem cal
pr oeesses, such as sulfite, sulfate and soda processes; and
mechani cal processes such as stone groundwood. Alternatively, the
fibers may be produced by conbinations of chem cal 10 and nechani cal
processes or qﬁiggﬁ‘&ecycled. The type, conbination, and pro

of the fibers e not critical to the present invention. The hardmood
and softwood fibers may be |ayered thPoughout the thickness of the
| am nat ed paper towel 20 or honogeneously bl ended therein.

A lamnated paper towel 20 according to the present inventionis

macr oscopi cal |y t wo-*Ebaesing %W&W%P&Wﬂgaﬂ%ﬁw PFGF‘*GG@@?&‘MEW&'Y

'Cli'he | am natsmeil pestion of eavh lof tHe Iskninse DOT ends20Bendrimalionitsplarierant] vdpdcting d
| mensi on. However

conpared to the actl}hﬁw]p"er“se{’ p%’vvo B’?menm n@Waﬁ@%WWWmm?%
paper towel 26 accordisnmy the fibes tor nbO'ldFrvgmbPWBCWFﬁ in® permanent localized

:c am nate of 25 Wwo lendldefoﬁuaionlmeaﬁ\baﬁird ﬁwzzwdeﬂeciddanemmaakampﬁojkhe
orm ng el enEnia
t hi ckness pror to dryin %tﬁpmg%?%%ﬁgﬂ?g ange uﬂhg ?p&“%ers are

added to or renmoved fR8 t he sheet. The ba5| s wei ght of each
| am na 20T and 20B can range from about 9 pounds per 3000 square

feet to about 30 poundsTheemb6ssé sitps:22cof thet laminatedl cpapér ;ombdﬂtaré&mngaddm a

P::n' na 20T or3(2)§§ >4 Hﬁéﬁdlmlgﬁ&ht W@%ﬁ% |s to
t

be under st ood t 49 TR, nrandom Tepeating | pattem, o§°n9!§
to the opposite | aaneﬂf)meossed)?imrzz are mpa’atiﬁ;nmd ndurantagemsly Juﬂﬂimdd nByt

of the present invegtd, n&lﬂ'ﬁﬁf ted’
connected through a |€t,e |g?ea1qayer oro{l e??’é%@ es red e| nf&rf)dég%b
bet ween t he qR-and_may eeoHl sk result of known

clearly in Figure ZWhmeQTsedrtd p’iﬁ&o’efthéﬂﬁmhaad Okowel 20. As used

Cree 2o 1018 )l d%ﬁ?%#?‘“ﬁ%%%@“%&g "%“" E‘“Eqé'?ﬁ%z

projects towards th&aper towel digeretegi the €2 |aggingh
20T or 20B. Pref er abbntigubes. | am nae . 20T and ZOB are adhe5| vel y:
joined at the enbossed sites 22. Most preferably, as is

As used herein the "essentially continuous” nonembossed region 24 extends
substantially throughout the fibrous structure in one or both of its principal

20  directions. The essentially continuous nonembossed region 24 has a lesser density
than the embossed sites 22, since the essentially continuous nonembossed region 24

is not compacted in the embossing process. The density of the essentially continuous

nonembossed region 24 approximates the density of the discrete embossed sites 22
prior to being embossed.

25 For the laminated paper towel 20 illustrated in Figures 1 and 2, the
nonembossed region 24 of the laminated paper towel 20 is preferably essentially
continuous in two directions within the plane of the laminated paper towel 20. It is
not necessary that such directions be parallel and perpendicular to the edges of the
finished product or be parallel and perpendicular to the direction of manufacture of

30 the product. It is only important that tensile strength be imparted to the laminated
paper towel 20 in two directions, so that any applied tensile loading may be more
readily accommodated without premature failure of the product due to such tensile
loading. Preferably, at least one continuous direction is parallel the direction of
expected tensile loading of the finished product according to this execution of the

35  present invention.
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PCT/ US96/ 04184 al so shown in Figure 2, the distal ends 23 of
oneg; of one of the |anmnae, for exanple Iani na 20B, are
adhesively joined to the opposite | am na 20T at the nonenbossed

regions 24 thereof That is, the |lam nae 20T and 20B are adhesively joi ned

at alternating enbossed sites 22. 5 sosdigyN i N
Figure 2, | anM@8#H4® adhesive 27 is applied to the di st al enﬁﬁ‘ég

of each enbossed site 22 of |am na 20B, so that ®ach enbossed site 22 of
| am na 20B I's adhesively joined to the nonenbossed reg| on 24 of

the opposite | amna 20T. . This rrangenent ovi gdes, a nat
paper towel 20 having tw? m@fmﬂﬁm fionetnbo “’qc/j\ﬁ?f’g

| ami na 20T and 20B arﬁwmlm&!hmeamhplaofapapugmmmwauy coﬂwummwons
10 the lam nae 20T %éaaa&eatme&ﬁ.ﬁm hisiptled U1 VoAt 463 7859%suBd Pachusl§ 2021987,

good bal ance of ond s th nd softn Al ternajivel

i f additional ply borf8 'EP#%’ﬁ’gW xpon{esrh%mn %He‘?f‘f‘@ﬁe elfs'ﬁg"' %MM -
20B can be adhesi \fel ycontinuous nonembossed esginms2dcare solesable, but not prefirred,rso long as such
addi tional soft ness 'lﬁt Jﬁ%nbf@bhﬁmaﬂﬁﬁve&g}aﬂw%&ﬂ‘

Aidd 8BthiCLone
j oi ned f genbqgssed S|§§6 erring back to
Figure 1, the enboss T st Ianlna 20T are not
registered wwth the enbossed S|tes 22 of the second | am na 20B. This

arrangement provi des t he chmmagu tothet reeognized if; the lamjnatesk paper @%Q@r‘ﬁ {elatwely

aﬂher et Pﬂe g fictir@ and thef entbossed fsités 22 are FelitivelCsinall

B .o
arr angement Sﬁfovfﬁ’gso‘ﬂﬁ@ﬁ%@é‘?ﬁ laipated op SnBl 26 HWW V’ﬁme_g ﬂ@%‘%"t‘
the span of the nonertrdess«f Memlﬁﬁhﬂm&fmmmm

bet ween embossed si t@n&%th&eﬁ\ﬂm WrMWW@tWhyM

an enbosse Ife 22 of. the t na., Furth
m dpoi nt 25 of such sﬁﬁ“ﬁk or&ven impossib. P Y‘# J‘?i’%tﬁ“ﬂ}‘a&fﬂ‘é‘é"\?ﬂ

27 present on the di snoarandont. 23 of any enbossed site 22 to which
such | am nati ng adhesive 27 is appli ed. 25 O course, it will
be recogni zed by e ski lﬂoﬂderuhy ifithe laminated phpdr bowet 20 ixreiatively Mandtheembossed

crhossed o " SRR g e 8 %ﬁ%@ﬁétﬁn@%&'ﬁ‘ e iy il o Tnongh

of the nonenbossed thegattsm dges not l’epeﬂ-w 'b?“ #@@WEPM&F present)in %B’Bﬂ
However, in such an amlarlmma pabhetdivdm| aendnumcturecl Itis onlydﬁpm that the

enbossed site 22 may Hgggg y4
join the 30 _two m nae O#jand ?herrmre n ennossed Sit 2
not registered width tdigpersed in a pattern gub dggred o WIP“’P‘“'“

support the span of tdﬂﬁchﬁhﬂhﬁhﬂﬁaﬁd@hﬁt&klﬁbmﬁblefotiuinmdm
| am na 20T or 20B.

It will be apparent to one skilled in the art there may be small transition regions
having a density intermediate the density of the embossed sites 22 and the
nonembossed region 24 and which circumscribe or border the embossed sites 22.

25 Such transition regions are a normal and expected artifact of the manufacturing
process and are not to be confused with either the embossed sites 22 or the
nonembossed region 24.

- Referring still to Figure 1, the size of the pattern of the embossed sites 22

within the laminated paper towel 20 may vary from about 2 to about 11 embossed

30 sites 22 per square centimeter (10 to 70 embossed sites 22 per square inch), and
preferably from about S to about 8 embossed sites 22 per square centimeter (30 to 50
embossed sites 22 per square inch). The embossed sites 22 may be bilaterally
staggered in a pattern having a principal axis 45° from the machine direction of
manufacture, may be unilaterally staggered or may be registered in position with the



The enbossed sites 22 of each |am na 20T or 20B represent discrete regions

of b relatively high density, due to the conpaction of the fibhers
vvhrch occurs during W 96/ 34149
PCT/ US96/ 04184 9

enbossing. As used herein "enbossing"” refers to the process of deflecting a
relatively w 96!3414°9mi” portion of each of the |am nae 20T yussfésor nal
to its plane and I npacti ng t he proj ectl d portion of the | am nae
against a relatively hard surface to per rranentlg di srupt the fiber
to fiber bonds. Enbossing results in a permanent |ocalized 5
deformation of the e 2 .50 deflected. The enbossed sites 22

pr oj ect norngl'f%{e sm%gﬁ the | am nar 20T or 20B and towards

t he opposite | am na 20B he, enbossed . sites
22 of the |am nated papeW‘FMm“mmﬂ%‘melﬂ‘h’E““’”d sites ﬁé the, St Jamina
repeating pattern coROFaponsiingegistertwith the embossed) yites 22t dfehe pecond lantina /20B1 This

:ng t}]gtcreate thgg} a%%ﬁgeg&sp?e % ar e?coml ve‘%p W%%h&&%
advant ageously ju Xt apobessed E‘H m&&‘#ﬂ% .

22 are consi dered toomrhmmmnmihzo'rabl e d| sposition and may occur
as a result of known and predeterm ned features of the

manuf act uri ng process us g4k %Hﬁgd
15 herein, "repeatin ans e pattern | ﬁ once |
| ani nat ed g!f E;igm

enbossed sites 22 ar emhnﬁed SItes 22 is mpbuqd;amxlmately at its midpoint 25; bgrshelehbussem

the "essential | y)§ongidnemn, 5
IR ook g ‘Wtzyﬁég'ﬁ&nﬁaﬁ@é”‘m‘@' Lo oo
princi pal d|r

24 has a Iesser denssite22. t han the enbossed sites 22, since the
essentially continuous nonenbossed region 24 I s not conpacted in
the embossing process. Tigd@ioes,! ¥hé! ndnk@bosesr %Fﬁh'!4cik”tdoi‘u%bﬁp the

nonembossed regron Zﬁxmm&”ﬁ}ﬁut&eu‘l‘a ' dighrete. eimbosssd Stes 27 This ﬁﬁsm in

15  compaction between these zones creates an aesthetically discernible pattern in the
laminated paper towel 20. Particularly, the pattern creates the quilted, cloth-like
appearance in the laminated paper towel 20 that is shown in Figure 3. This quilted,
cloth-like appearance has been found to be a clear signal to consumers that paper
towels having such an appearance also have the desirabie combination of strength

20  and softness properties that the papermaking art has worked so diligently to provide.

The laminae 20T and 20B are joined at alternating embossed sites 22 using
laminating adhesive 27. In the preferred embodiment of the laminated paper towel 20
shown in Figure 1, laminating adhesive 27 is applied to the distal ends 23 of the
embossed sites 22 of only one of the laminae 20T or 20B. As noted above, if a softer
25 towel 20 is desired, laminating adhesive 27 can be applied to fewer of the distal ends
23. Conversely, if greater ply bond strength is desired, the laminating adhesive 27 can
also be applied to the distal ends 23 of the embossed sites 22 of the other of the
laminae 20B or 20T. The laminating adhesive 27 is applied by methods well known in
the art. Such methods are described in U.S. Patent 3,414,459 and U.S. Patent

30 5,294,475 both of which are incorporated herein by reference.

The laminating adhesive 27 can comprise any adhesive material known in the
art for joining paper laminae. Such materials include, but are not limited to, hot melt
adhesives, preferably pressure sensitive hot melt adhesives; latex emuision adhesives;
and water soluble adhesives. Preferably the laminating adhesive 27 comprises a water



prior to being enbossed. 25 For the | am nated paper towel 20

illustrated in Figures 1 and 2, the nonenbossed regi on 24 of the
| am nat ed paper towel 20 is preferably essentially continuous in

two directions within the plane of the |am nated paper towel 20. It is
not necessary that such directions be parallel and perpendicular to the

edges of the fini shed product or be parallel and per 'sﬁ&fd: to
the direction 5 %M act ure of 30 the product. It is only |}rirjportgsrr1t
that tensile strength be inparted to the | am ndged paper towel 20

in two directions, so that any applied tensile |oading nay be nore
readi |y acconmpdated wi thout premature failure of the product due to such
tensile | oadisolgble Padhesiven hMore cpreferablyt then daminatingn adhesiveli 27 ceampniséss a

paral l el the directi gihsaihtially com xeta%ﬁga?&;%dt@g{%i-&mm;im, Af suithifle Fdsi 18 18R
1-30

product according to Lhl 5ne%G5s adl Eand thePE 65 *Bhpol Btk & Co.,

PCT/ US96/ 04184 Wilmington, DE. P;efmbly the laminating adhesive 27 is applied fio; a water
A0 SXaTDL € OF an 859 Salial iR AU R840 4k ke proaly e
illu i l, : uctu

havi ng essential |y e sl M&P&fg&qm‘&“wp%@g‘égﬁ@%ed in commmonly
assigned U S. Patent 4,637,859 issued January 20, 1987, ... to
Trokhan and i ncor por at edThelaminated papesitowel R0:is fyrthes prayjsied avith amindicetor means 29
estsent ! ?I l'y 4 | Sfor providing U user'sM@EhGHeICsinicRie With’4 visusl sigha?tRR fhe tBwl
not preferred, so lo .. . r iQn n '
substantial ly adver s%@?%@ﬁ?ﬂ%"r‘? g*o &8{)%|‘§§§g§qmmtm 20
of the I aninated1Bapbss besome wegred with a substantially transpareyt aquenus diquid; In the poefereed
recogni zed if the | aginpédiment BB in' Fijisres Land 3, the indicktof néans 29 isfuxtaposdd&ﬁﬂﬁor

10 "the oi ze of "t o PRAGFIE ABaan PN fhe lamBaing sieuye: 2t Areely, e afialy;

by sever al means(29 sanibeninghispardd apam selrtionship rwith cespésit| tot the daminpting
exact dispersion andgagipkivesns anong t he enbossed sites 22 and
t he conti nuous nonenbossed regi on 24 may be difficult, or

even i npossi bl e, 150 asCof{ALRCAR UG 26 Hovidids VREA sibl thatlife ARBRIIHEE cowe

nonr andom

20 maintains its desirable properties when the towel becomes wetted with a
substantially transparent aqueous liquid. The visual signal can also be quantitatively
measured, using image analysis téchniques, as a difference in gray scale level between
those portions 34 of the outwardly facing surfaces 30 or 32 that are provided with
20 theindicator means 29 and those portions 36 of the outwardly facing surfaces 30 and
32 that are not so provided when the laminated paper towel 20 is wetted with a
substantially transparent aqueous liquid. The indicator means 29 differs from any
decorative elements that may be applied to the laminated paper towel 20 or
i incorporated into an individual lamina in that the indicator means 29 is not
25  appreciably noticeable to a user when the laminated paper towel 20 is dry. That is,
the difference in gray scale level between those portions 34 of the outwardly facing
-surfaces 30 or 32 that are provided with the indicator means 29 and those portions
36 of the outwardly facing surfaces 30 and 32 that are not is small enough when the
laminated paper towel 20 is dry that a user would not be likely to notice the presence
30 of the indicator means 29. As noted above, the indicator means 29 becomes clearly
visible only when the paper towel 20 is wetted with a substantially transparent

aqueous liquid.

The indicator means 29 can comprise any material that, when applied to the
laminae 20T and/or 20B, is not appreciably noticeable when the laminated paper
35 towel 20 is dry yet becomes visually noticeable when the laminated paper towel 20



15 .. Conversely, if the |am nated paper towel 20 is relatively small
and-the_enbossed e sites 22 .are relatively large, as presented to

t he :consuner, it may appear as though the pattern does not
repeat, when in fact a repeating pattern is present in the |arger

scal e | am nated paper towel 20 as manufactured. It is only inportant that
t he wlidpefiged sites 22 and the essentially conti nuopsrruosseesBossed
regi on 24 be 20 di spersed in a pattern lgbstantially as desired to
yi el d the performance properties. h render the | am nated

paper towel 20 suitable for its intended purpose. It wll
be apparent to one skilled in.t rt there bes t ransj. n ns
having a density int Maf"g“?&r:émg'e W@Ms@ﬂw ‘équfg ghﬁg?'ﬁﬁs
nonenbossed regi on ZMMWmhmdlmmmsbdudc border the enbossed sites

22. 25 Such transition regions are a normal and expected artifact of

the manufacturing 1) Opadueosiitesinky Whichi, it tappliedizo the Rimira@R0OD dnd/or 20B,

ei ther the enbossed sites 2
Referring still to Figure 1 glo%e g\gl}éheoqol?r ofthe ?Hﬁg?ﬁrﬁﬁ% Z‘%% shef'es
22 witfin the Iaﬁ%?@dﬂmapbrbmwfzmmr?‘f‘ﬂﬁlﬂ'&m

about 11 enbossed 30 when the fibérs/tcome| watted oithta sabbtaritiafly Qrangparéht aqueous
enbossed sites 22 per squar Mch) and preferably from about 5

to about 8 enbossed sites 2 per square centinmeter (30 to 50

enbossed sites 22 per squ embos ed, sLtes 2 ma be
bilaterally g)gg P‘gr ‘é than celiylesic fibers

45[err] fromthe machi ne di canche mbotpbrated into a pommawmcﬁmﬁsh forethe Ipapermaking

unijateral |y staggered or Rl JsEBlcheAE e laRfiSl 207 Ind 268, Thie portions 34 of
PCT/ US96/ 04184 the laminae provided with such optically distinct fibers woyld be visually

adj acent enbossed sites 22. dlsnnctfromtho ions/¥6 havingtiol sach filgers wher the ¢mina® are
Figure 1, the enbossed siteg, “1:; glrgﬁ 20T are not
in regi ster with the enbosse condarens ng‘“SOB Thi s

ot angere provides (e gy g .?pwt haimgagma&;; 0B i Bt 205G b Soing
15 wet. When the remainder of the laminae 20T, 20B become wet, the
portions 34 prevented from becoming wet and would be visually distinct.

4) Preferably an opacifying material can be added to the laminating adhesive
27 such that the modified laminating adhesive becomes visually distinct
when the laminated paper towel 20 becomes wetted with a substantially
20 transparent aqueous liquid.

In the preferred embodiment of the laminated paper towel 20 shown in Figures

1 and 2, an opacifying agent has been added to the laminating adhesive 27 to provide

the indicator means 29. The opacifying agent can comprise any material commonly

used in the art, such as pigments and the like. However, it must be recognized that,

25  when dry, those portions 34 of the outwardly facing surfaces 30 and 32 that have
been provided with an indicator ‘means 29 should not be substantially visually
distinguishable from those portions 36 of the outwardly facing surfaces 30 and 32

that have not been provided with an indicator means 29. Preferably an opacifying
agent suitable for the present invention has a refractive index of at least about 1.55. A

30 suitable material, if the indicator means 29 is to comprise a modified laminating
adhesive 27, is the 75% suspension of titanium dioxide pigment in water known as
KRONOS 1050 and sold by KRONOS Canada, Inc. of Varennes, Quebec. Other
white, inorganic pigments, such as zinc oxide, calcium carbonate, kaolin, and the like,

are also suitable. Alternatively, organic pigmenting means, such as Ropaque HP91



5 enbossed sites 22 of one | ami na 20T or 20B to the nonenbossed region 24

of the™ ot her |am na 20B or 20T. Addi tional ly,
t hi'S arrangement provides the advantage, illustrated in Figure 2,

that the span of the nonenbossed region 24 of one |am na 20T or 20B
bet-ween enbossed sites 22 is supported, approximately at its
m dpoi nt 25, by the enbossed 10 site 22 of the other Iam)ﬁ' r
20T. Further Cante &1 m dpoi nt 25 of such span is st enegp

t he | am nati ng adhesive 27 is present on the dftstal end 23 of the enbossed
site 22. Furt hernore, the nonenbossed region 24 is not

conpacted by the uf gct urg pcess, as are the discret
enbossed sites 22. Wﬂw%gem--fhﬂ&eﬁhfidﬁwg"&&*ﬁw'ﬁ@mv@%m
zones creates an aetitaninm dioxide/orcbther inonganicepigment.ern in t he

| am nat ed paper towel 20 Particularly, the pattern creates the quilted,

Clhot h-!ikg_ S mem&b%ﬁmnm&ﬁ composititn p :Eﬁaes $oth
shown in Figure ui e _appear an as

found to be a clear %V%E%%MP 'tﬂ @Pk&w '&g‘“‘{ vﬁgﬁg
such an appear ande aealgdifierence fiom the surrounding § MMWmmhgth

and softness properties that the papermaking art has worked so dili gently

to provide. Titanium/Dioxide (KRONOZT1050)! 20B are | oi ISgshrtat
al ternating enbossed sites 22 using I arri nati ng adhesi ve 27. In

the preferred enbodi ne Ieﬁm#lﬁmy ﬂfcﬁﬂ) shown in
Figure 1, lam nating a%em e 2771s applied to the |s I en 23 of the

enbossed si tes 22 of On@ét one of the | am nae 20T or 20B. A@ not ed above, if
a softer t ownel *fs desired, |aninati ng adhesi ve n be applied
to fewer of the di stal ends 23. Conversely, if reater ply bond
strength is desired, the | am nating adhesive 27 can 00 parig| so be
applied to the distal ends 23 of the enbossed sites 22 of the other of the
| ami nae 20B or 20T..Théfollowingsteps can bedisedsio\peepaie this nindjfied tmhiinting edlivsisis 2Twe | |
known in the art. Such nethods are described in U S Patent
3,414,459 and U.S. Patpyflvin 2 R e RebOt h of which are incorporated
herein by reference. am nating adhesive 27 can

am nae. Suth mat or i al SO .n%s?‘aabﬂ'%“?“%%gd}i? PW&M&%\Q Y iR

adhesi ve, preferably pressure sensitive hogg‘;re I!‘?quI I at ex emnul sion
rolyeed PR fos e

adhesi ves; ard) Hewiyadd s partscof the, Mg
adhesi ve 27 conprises a wattﬂn:xmgtomsuretheresmxsevenlydlspersed
15 3) Add the remaining 42 parts of room temperature water to the resin

dispersion.

4) Heat the resin dispersion to a temperature of 185°F with mixing for at least
45 minutes.

5) Allow the resin solution to cool to room temperature.

20
-1)'Measure 62.5 parts of the polyvinyl alcohol-concentrate into a container.
2) Add, with mixing, 15 parts of the 75% titanium dioxide slurry.
3) Continue mixing and add 22.5 parts of room temperature water, using a
portion of the water to rinse the container used for the titanium dioxide
25 shurry.

4) Continue mixing until a homogeneous mixture is obtained,
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sol ubl e adhesive. More preferably the | am nating adhesive 27 conprises a
substantially conpletely hydrol yzed pol yvinyl al cohol resin. A suitable

resinis sold under the trade nane Evanol 71-30 by the E. 1.
DuPont DeNem)uﬁ,g, Wl mnton, DE. Preferably twerrisvénqed i ng
adhesive 27 is app led froma water 5 sol ution having from about 2
to about 8 percent resin solids. Mre preferablly the wat er

solution has fromabout 3 to about 6 percent resins solids

The | am nat ed paper wel Is further .prqyided with J ndi cat or ,neaps

29 f or profﬁ'di'ﬂgﬁg‘%éwg PM%\%I“&%‘CH t‘ﬂ%?"?fﬁ‘ﬂi?ﬂ of the
signal that the towelammated paper towel 20tasrdescribed belows Wihile the pietlwid| described above
properties even afte W Sikion QY the? odified mn\nhﬁlé BRRQVE 27, th
wetted with a substanti ra re al.ueog‘i!l g In th eferregﬂ’;‘=
enbodi ment shown in hf"%l "%ﬁg tkat compg 3

with or Spr mamumdnmmmmmmmgbwmmt fitnium
Alternatively, the i gdidg Fg,@aﬁ tHahithR pag#g
relationship with respec tot am natin B‘m es ve ﬁgﬁ&&g
The indi cator neans E@"H W‘@IE? %W%%bﬁ* mc‘f'he | ani nat ed paper

t ownel 20 maintains its desirable properties when the towel
becones wetted with a To produoe cl!mwed pmeryowdamsqfathemefqmdemdimmodthe
The visual signal cagresént Wsﬂl’tﬁéﬂw@l

i mage anal ysi s ti& W?MW fer sg{, ra SC g‘“ !eve#' bet ENer the

t hose portions 3 r

provi ded with ZOW 207 end @ﬂaniSGﬂndnlj UiSo Ratend r4,63%,8593 ahe fpreferced

outwardly facing SUVﬁﬂﬁﬁﬁnégdﬁﬁde 27 and mdxcat&?méamtzﬁi@d&eﬁbeaw Vﬁteés-m@“
owe rally

the | am nated paper P‘Rﬁé"&ﬁ%@'ﬂf be%ﬂ’% Wg?btﬂ'yany

transparent aqueous
decorative elements that may be applied to the | am nated paper towel 20 or
i ncor porated i nto an i nohNerontively,. theiindicator means.2%ean; bﬂ:l#ﬂl!i%rtorﬁedw pge jof the

not 25 appifci Rtk 20Tdr26Bin & sdprafe g thé GidicafP fieans 29

towel 20 is dry. Tha t he dﬂeferen i n a el
bet ween t hose portloé‘go%eﬁm?ﬁeof&ﬁ ﬁa’é‘ﬁﬁ%‘e @%Wﬁg‘é’m@%’%ﬁ
32 that are provi dedaliqwieg thedndicaturoneans 29 he inomspaced apav selationshipowith respect to

36 of the outwardly {hediscfteenbossedsitea@2and 32 that are not is small enough
when t he | am nat ed paper towel 20 is dry that a user would not be

et Rt PrROES w48 ol 0 RSB AT e
the paper towel 2% iBregedt inventign;the Jamjpated aﬂﬂ'éﬂw 20in bothoits-dry (F'gure ) and wet
aqueous | i qui d. (Figure 4) states. Figure 3 clearly shows the quilted appearance of the dry laminated
paper towel 20. Users have indicated that this appearance connotes both strength and
sofiness. It should also be noted that the indicator means 29 is not appreciably
noticeable when the laminated paper towel 20 is in the dry state. When the laminated
25  paper towel 20 is wet, as shown in Figure 4, the indicator means 29 becomes clearly
noticeable. For comparison, Figure 5 shows, in its wet state, an embossed and
laminated paper towel 20 that is similar in appearance to the towel shown in Figure 3
when it is dry, the towel shown.in Figure 5 having no indicator means 29. The
difference in appearance between Figures 4 and S is evident. Consumers have
30 indicated that this visible signal provides added confidence that the laminated paper
towel 20 maintains its desirable strength, softness, and absorbency when wet (See

Table 3 hereinbelow).

Gray scale difference can also be used to show how the indicator means 29
becomes evident when the laminated paper towel 20 of the present invention is



The indicator nmeans 29 can conprise any material that, when applied to the
| ari na€ 20T and/or 20B, is not appreciably noticeabl e when the |am nated
paper 35 towel 20 is dry yet becomes visually noticeable when the

| am nat ed paper towel 20 WO 96/ 34149

PCT/ US96/ 04184 '

becones wette | substantially transparent aqueous |iq g4 ting
exanpl es of sﬂ%ﬁk%ﬂ%?cator means i ncl ude: u+ %%aque white
i nks whi ch, when applied to the | aninae 20T and or 20B,

cl osely natch the color of the fibers that conprise the | am nae when the

5 fibers are dry yet, because of their opacity, are visually

di sti ngui shabl e wetted with a substantialfy tEanspagent pqueeysiliquid: dgwserchereiny thy term 2gray
substanti al Iy transsesle diffefence’aneans the difference in gray scale llévefl, iasl measured using image

f2|) bgirgers having a W‘%% ncorgm $g4m¥96%por% on %&hﬁé{iurm Sh

for the paper making mmplmetweenthe indicator means 2 negembpgsed mgions of the lamina
20Thand ﬁOB ThO?F [24rdfidisposablé paper product 20. Gmygca]edmmmlﬁmlmmmﬁe
wi th such optica fs
distinct f rgm t hosg % ons %pﬁgﬁﬁ%phgw?ﬁ%?p?eﬁ% a%n?%%odafrmé
wetted with a substMWr ¢ differenge iy belog,i d. 3)
Means for preventing portions 34 of t he Iam nae 20T, 20B from becon ng
15 wet . Weiﬂh&&mwmdmmﬂmmwmu
t he viiol p‘aggnm%
visual ly disti ncﬁo 27%%&#&9&3 %WPr eferaﬁy an o;r)‘am [fyl ng ter fjfop
can be added to ¥Phe theindicater means e ve 27 such that the
nodi fied | am nati ng adhesi ve becones visually distinct
when the | anmi nated paper towel 20 becones weflallellwith a substantially 20
transparent aqueous |i qui d. : Opacifier Wet Gray Scale
:Q -ﬁ I ! . s ]'l E-m )
‘(Gray Scale Units)
None 0 0
Titanium Dioxide 3.75% 34
Titanium Dioxide 1.5% 64
Titanium Dioxide  11.25% 75

* Difference in gray scale level between regions containing indicator means
29 and the nonembossed regions 24 when the laminated paper towel 20 of
the present invention has been wetted with a substantially transparent
15 aqueous liquid.

As is clearly shown in Table 1, increasing the amount of opacifier causes a
corresponding increase in wet gray scale difference between the indicator means 29
and the laminae 20T or 20B. It is this difference that provides the visual signal to a
user that the laminated paper towel 20 maintains its desirable properties even after
20 the it has become wetted with. a substantially transparent aqueous liquid. The
‘Applicants have found that a wet gray scale difference of at least 64 gray scale units,
preferably at least 67 gray scale units, and more preferably at least 70 gray scale units
is necessary before the indicator means 29 serves as a reliable visual signal that
desirable properties are maintained by the laminated paper towel 20 of the present
25  invention when it becomes wetted with a substantially transparent aqueous liquid.

However, wet gray scale difference alone is not sufficient to provide 2 clear
visual signal that the full range of desirable properties is maintained when a
disposable paper product is wetted with a substantially transparent aqueous liquid.



In the preferred enbodi nent of the Iam nat ed paper towel 20 shown in

Fi gures 1_and 2. an opacifying agent has been added to the
| ami nati ng adhesive 27 to provide the indicator means 29. The
opaci fyi ng agent can conprise any nmaterial conmonly used in the

art, such as pignents and the |ike. However, it nust be recognized that,

25 when drywé;m%,portlons 34 of the out vvardl y facing surfp@ngﬁmland 32
t hat have een provided with an indicator nmeans 29 should not be
substantially visually di st i ngui shabl Y fromthose portions 36 of
the outwardly facing surfaces 30 and 32 ' t hat have not been

provided with an in neans referab

agent suitable for t bP "FYFVé?ﬂ F&?ﬂdﬁ%t&}/!“gﬁnﬁg %@#ﬁg@i‘m‘ﬂlﬁe‘i ¥n8¢
about 1.55. A 30 pattent thil epnnotesmaintenaricé of lswchi desirablet propertiesnwhedthe dispasable
conprise a nodified iggg Eﬁ;dh \éﬁnﬂl 3%

of titanium di oxide nt 1n g@' wﬁﬂhhe&lb y %{%@gwgﬂ?d
by KRONOS Canadar, "“ﬁ ig point. white, -inorganic
pi gments, such as 2| nc oxi de, calcium carbonate, kaolin, and the I|ike,

are al so suitabl & Al t edszan bessen inTable 2 WALKD-ROBE™ hasraswet-graynscale diffssence

HP91 VO 96/R4k%i¢ fhuch larger than the other commercially available laminated paper towels of
PCT/ US96/ 04184 larg pap

from Rohm & Haas OorlBe wﬁﬂtl'ﬁtd@f“p?fﬁ& '%% Wb'g lﬁ@éﬁ“’[ W%Bi%f' °8|’w°
all of the lasnina withra sciim thedebetween: her i nor gani ¢ pi gment .

The Applicants have found that the foll ow ng conposition provides both
satisfactory ply bond strength in its | am natyablg 2adhesi ve rol e and

satisfactory wet gray 5 scale difference fromthe sq@nding fibers in
Its indicator neans role: Wmuo RONCS 1050):
15 parts Hydr ol yzed ol yvi ny co ,E&ﬁnol 71-30)
5 parts Wat er WALK N ROLL™ } 65
80 parts - SCOTTOWELS®: -1
100 parts BRAWNY® Towel * 2
BOUNTY® Towel 4 -6
10 1 Kimberly Clark Corp., Dallas, TX
2 Scott Paper Co., Philadelphia, PA
3 James River Corp., Norwalk, CT

4 Procter & Gamble Co, Cincinnati, OH

Consumer testing by the Applicants has shown that the visual signal given on

15  wetting with a substantially transparent aqueous liquid in a pattern that comprises

solely continuous, interconnected elements does not convey a balanced mix of

desirable properties to users. Those skilled in the art will recognize that the pattern

of a scrim , such as is used in the WALK 'N ROLL™ product, is comprised of

continuous elements, not discrete elements. As used herein the terms "continuous

20 elements® or "continuous, interconnected elements” are intended to describe those

elements of a pattern which become evident when a disposable paper product is

wetted with a substantially transparent aqueous liquid that extend in an uninterrupted

manner. The term "discrete elements” is intended to describe those elements of a

pattern which become evident when'a disposable paper product is wetted with a

25 substantially transparent aqueous liquid having interruptions therebetween, the
individual elements forming a pattern when disposed in combination.

Table 3



10 The follow ng steps can be used to prepare this nodified | amnating .

adhesi Ve 27: Pol yvi nyl ~ Al cohol Resin Concentrate

1) “Measure approximately 50 parts of Toomtenperature water into a

cont ai ner . 2) Slowy add 8 parts of the hydrol yzed

pol'yvi nyl al cohol resin to the water with mxing to insure
the resin is gyenly dispersed. 15 3) Add the remi pefilsstamisart s
of room tenperature fater to the resin di spersion.

4) Heat the resin dispersion to a tenperature 1§ 185[err] F with mxing for
at | east 45 m nut es. 5) Allow the resin

. i, NQ
15 parts of the 75%ti is Mo Cﬁ ﬂfﬁée'

m xi ng and add 22.5 pa 10 A AU ¢ o

solution to cool to roomtenperature. 20 | m ngu‘
Adhesi ve Preparation 1) Measure 62104 thﬁ%&él \ﬁloyml
al cohol concentrate into a container.

for Appepange
portion of the water torlﬁsetrﬁ cont ner, dfor th titanim/ )
25 slurry. screte %’ i ng u%ﬁi | a hono us

m xture i s obtained.
PCTI US96/ 04184 C: lnterlochngSnmso Dual Weave"®

D: Interlocking Circles’
E: Continuous Square Mesh{Similar to scrim)®
F: No Indicator Means (Shown in Fig. 5)

—
—t

15 F

L - W

* Indicator means 29 comprises a pattern of continuous elements

Table 3 shows results of a consumer show test where a group of eighty-five
consumers were asked:

1) to view a series of laminated paper towels 20 where cach towel in the series
5 had indicator means 29 disposed in one of the patterns described in Table 3,
the test towels being wet with water,

2) to rank the test towels in order of preference for appearance, and

3) to rate the test towels, based only on their visual appearance, for a series of
properties such as strength, absorbency, softness, etc.

10  Asis clearly shown by Table 3, the pattern of discrete elements is strongly preferred
over any of the continuous, interconnected patterns tested. Evaluation of the
property ratings for the various patterns indicates that the consumers saw a better
balance of the desirable properties was maintained when the indicator means 29 is
disposed in a pattern of discontinuous elements. Similar testing has also shown that

15 patterns, visible on wetting with a substantially transparent aqueous liquid, that
.comprise combinations of discrete elements and continuous elements also conveys
‘maintenance of a desirable balance of strength and softness to consumers.

Gray Scale Difference Test Method

20 PBasic Sample Preparation: Samples were prepared for analysis in the following
manner:

1) Cut the sample 120 to be tested into 2 inch long by 1 inch wide strips.



This nodified | am nati ng adhesive 27 can then be used in the production of

the, | ami nat ed paper towel__20 as described below. Wile the nethod
descri bed above provi des a preferred conposition for the nodified
| am nati ng adhesive 27, the Applicants have found that |am nating
adhesi ves 27 that conprise between a | east 5 about 7 percent

titani um di oXiwgo&sdhiods, preferably between about 7 percent tpdTus9sa184

di oxi de solids and about 12 percent titanium dioxide solids, provides an
I ndi cat or means having a sati sfact oryla/et gray scal e difference.
To produce a | am nated paper towel 20 of the preferred enbodi nent of the

pr esent |nvent|on the n enbpossin cribed in fhe apove

referenced %;gf ﬁ?“r‘igg cgeﬁfﬁﬁgéiﬂf@é@h W%élp@ﬁ nard, Inc.,
cel lulosic fi br ous vvebs f &ilendale, NY 11385) tosastach individulOsimplecstcsBvith the top of the
described in U S. Patent 4afigid, Sipllce lehfosed Cdchdss &' sample holde:l 0B 3intH) Hiameter

adhesi ve 27 and i ndi cat or ans 29.are d ri be above resul ti.n

| am nat ed paper towel 20 I‘?{.\'né“'&' Tog dﬁ? %‘af‘& ?Wﬁ“ﬁr‘&f‘&““’”
Al ternatively, th® indi catmwhea}:eans 29 can be applied to at |east one of

t he 15 Ilamna 20T or 20B |n a separate process step, such a printing

t he indicator neans Rfhe hio Svs ind "Orrgbhivf §
d .advan f
368 et e oy o S

alternative process h: >

i ndi cator nmeans 29 t M a Spa

the discrete enbossel!"ﬂrql@!e@! measurements. The image-pgplysissystemiPOsshould be setup as
phot ogr aphs whi ch shaesciitied hefeiif iarorded 16 GG thR Yepredentatie gray 26hle diffeRfic¥ data can
i nvention the Ia na g&“geagpr towel 20 in both |ts dry (Figure 3) and wet
(Figure 4) stat es clearly shows the quilted appearance of the dry

| am nat ed paper, towel 20. Users have indicated that this
appear ance connotes bot H)s&‘%t 110:,Rapasonic Black apdWhite; Yideo; Camera| (Mosel WY
noted that the indicator BD08)29 is not appreciably noti ceabl e

when the | am nated paper towel 20 is in the dry state. Wien the | am nated
25 paper towel 20 is fmﬂ’ mt I ndi cat or nmeans 29
becones clearly not | ceag nFs?r corrparr son lgﬁFr gure 5 shows, inits

Lt 2 Srboseer, e ;00 A BRI sl Sl kP b o 597

dy, the towel shown I n Fr ure_5 having no _indicator nmeans 29. The

di fference in apbtarancé - Ahg &rstop ofithe lens should baaetiesftll. Consuners have
30 indicated that this visible signal provides added confidence that the
| am nat ed paper 4) Imagel AsdlysisiiystemiSetupt Atachethe canidre amd lesstgicopy stand 120

Gray soal e differ Sﬁﬁi“ﬁén“‘f‘so b “? Myt% E"S"ﬁﬁrﬁgﬁ r “‘”*a%‘t"%
becones evi dent when the I° h@"’ ?ﬁ %@Fﬂ
is Polymers, West Chester OH). Place the sample background board 126 on
20 top of rectangular platform 128 (25 inches long x 8 inches deep x 3 inches
high). The distance h from the sample surface to the lens face should be
about 17 inches if the sample holder and the camera are properly set up. The
sample strips and holder are illuminated from the left and right with flood
lamps 130 (150 W) that shine on the sample at an angle a of about 50
25 degrees relative to the vertical.

5) Calibration: The system should be checked hourly using a 14 inch Kodak

Gray Scale (Eastman Kodak Co, Rochester, NY) and maintained.

Specifically, the mean gray level value from an area in the 1.0 density step

wedge of the Kodak Gray Scale should be adjusted to a gray scale value of

30 41 and not be allowed to vary more than +2 gray scale values. The mean
gray level value from an area in the 0.3 density step wedge of the Kodak

Gray Scale should be adjusted to a gray scale value of 153 and not be
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wetted with a substantially transparent aqueous |iquid. As used herein, the
term"gray scal e difference"” neans the difference in gray scal e

| evel , as measured using inage anal ysi s techni ques, betmeen

portlons 34 and 36 of a disposabl e paper product, for

between the | WY neans 29 and the nonenbossed regions OF"PE m na
5 24 of disposabl e paper product 20. Gray s@8l e difference may be
measur ed when the product of interest is in either its wet state
or inits dry state. A suitable nethod for nmeasuring gray scale

di fference is described mlbwadtovarymorethantngyTaﬂb&aluesglfmsmy the brightresd e

difference data for a modigli Gerkd O éhb | fRithed Yoard can be adﬁ?te@ 16 Treestablish
fcg;rprl Si 28 various |evels ﬁlf {1 tggegac dlo%‘liuéfm Breferred OR CIS!‘I mge:i\g'ept

t he i ndicator

Tabl e | should be at least 6 mm?. " Opaci fier Vet
Gray Scale Opaci fier Level Sol i ds
O fference* 5 5) Image Digitization and Capture: A frame grabber board (MVP-AT -Matrox

(Gay Scale Units)
0

Blectrogic, Syee, 1150, Pores, Queper SPT4, Conada) fptalied i

Ti tani um Di oxi de 7. 5% desktop personabgomputer (Compaq 386/33L with Windows Ver: 3.1) gan
Di oxi de 11. 25% bedled to digit mesamplelmages ThdiMidikl Safple tmigdes Sould SCaval

the nonembossed regi ons. 2 Age e RO REMAREES o el 0 or O

t he present invention has been wetted with a substantially transparent
15 adleous 1§ ¢ Analysis SORWWMSE#Y«J&HW% desired pastion of a

increasing the amount of sampleiiiviage cambeaneasured using Opﬁnmrmommslsmvmse

in wet gray scale differ e rBﬁQP nﬁﬁ'ﬂﬁ“ﬁ aw i
the | am nae 20T or 20B. f’?&iﬁgﬁ’t h:m;@“%r ence pr oVl 9\/8Iogo
signal to a us ermagnificationcofithe image wes apppnximatelyfX. 20 rral ntains its
desirabl e properties even after

Image Capture and Digitization: The following describes a method suitable for
15  acquiring and analyzing images of samples of disposable paper products in both the
wet and the dry state:

1) Acquire an image of the iample strip in the dry state using the image analysis
apparatus and setup described above.

2) Wet the sample by applying 0.35 ml of distilled water to the middie of the
20 top surface with a 1 ml syringe (Hamilton Co, Reno, NV, Gastight #1001).

3) Acqmreanunage ofthe wetted sample after allowmg the sample to
equlhbme for 1'; minutes.

4) The gray scale level in selected portions of the sample can then be
determined using the image analysis software.

ination: ‘Gray scale difference is determined as foliows:

1) Gray scale levels of the unembossed region 24 (or other portion of the
sample that wherein the lamina has not been modified) and the gray scale
level for multiple embossed sites 22 that have modified laminating adhesive
27 applied thereto (or other site that may comprise the indicator means 29)

30 are determined for each sample as described above and recorded. The gray
scale level of five embossed sites on each of four samples should be



20 the it has becone wetted with. a substantially transparent aqueous

| i quid. The Applicants have found that a wet gray scale_difference
of "at | east 64 gray scale units, preferably at | east 67 gray scale
units, and nore preferably at |least 70 gray scale units S

necessary before the indicator nmeans 29 serves as a reliable visual signal
t hat desirabl e properties are naintained by the Iamm?}fsg“)ﬁﬂer
towel 20 of tHE? ﬁ':’éygnt 25 invention when it beconmes wetted wth a
substantially transparent aqueous |i quid. 21 However, wet gray
scale difference alone is not sufficient to provide a clear

visual signal that the full range of desirable properties is maintained
when a di sposabmMgasysadaielding,aitotal of tventyt daapoits for sach Rsedushef] ingereyt.

transparent aqueous |iquid. W96/ 34149
PCT/ US96/ 04184 2) For samples where the embossed sites or other areas oflisterest are not

The Applicants have al so nmﬁﬁfﬁ I

in a pattern thawaﬂtnozggﬁ&n%?ﬁ‘t@&% o su ﬂ‘ﬁ‘%a ra Mtb%g
properties when the di spoSEHievs le in the iceemtugtes
substantial ly trahsparent dﬂmwinbngmﬂbleﬂmbeuudmx&nﬁﬁmqumm
will serve to illustrate phi are/ade

2, WALK "N ROLL[err] has a We i&&leleggllmugu g?%nce %meﬁﬁﬁWsﬁn‘géﬁ
larger than the other configfephfil M‘W&‘SI lack XY G, heard is,held in ﬁ'&%e?%m!ﬁd‘
the current art that wer eillumvating IMK(uﬁtﬁgl_&bmroﬂe sidepaccartdates tirmembodssingf

Er\gﬁl o 2 lam na W th 3aieh) Bsinghé Uitiffa§ image analysis software, a point (about 0.1

Scal e 10 miné) can be placed-p pash empossecits ofinterest and a backgpviod aesa

(Gray Scale Units) devoid of an embossing pattern can ald8lbé oulired) Theseripcations are

65 dentied Yo Rlekienl p. To ehsure i

BRAWNY] er r] Towel [ err] m.)w 1dengx§ sl ﬁ{aﬁls of the sample.stnp. To ‘eftsure u.n?ge

BOUNTY[ err] Towel [ err] alignment, g registration mark was placed on the strip that would be visible
_ ~.. in the preliminary image, image of the dry strip, and image of the strip once

15 wetted.

3) Calculate the gray scale difference by subtracting the gray scale level of the
unembossed region 24 (or other portion of the sample that wherein the
lamina has not been modified) from the gray scale level of each embossed
site 22 (or other portion of the sample thagrms compnse the indicator

20 means 29) that was measured. The individual/gn erences for each
data point for the product of interest ihat Bre~4gs galculated are then
reported as the average value of the twenty data points.

4) Gray scale difference may be determined for wet or dry samples.

While particular embodiments of the present invention have been illustrated and

25  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
present invention.

BAD ORIGINAL



10 [err]Kinberly Clark Corp., Dallas, TX

2 Scott Paper Co., Philadel phia, PA L 3 Janes
Ri ver Corp., Norwal k CT 4 Procter & Ganbe Co,
G ncinnati, OH Consuner testing by the Applicants has shown
that the visual signal given on 15 wetting wth a substantially

transparent agueous liquid in a pattern that conprises gﬁog
cont i nuous, iﬂ‘f%’rﬁect ed elements does not convey a bal afE¥Y xi%f
desirable properties to users. Those skilled in the art will recogni ze that

the pattern of a scrim such as is used in the-WAEK—N-RO-L[err]

product, is conprised of : conti nuous el enents, n I SCI :
el enents. As used herein the terns "continuogs 20 e[’ @ﬁ[ ﬁl,””"' -
"continuous, interconnected elenents" are intended to de i s

el ements of a_pattern m ch beco evi dent when a di sposabl e paper product

i s wdt t ed digppsable Papss OMPOSS anspar ent aqueous |iquid that .
extend in an uninterrupted manner. The term "di screte elenments"” is
i nt ended t o descritieast bneclamina ofiwelstivelyflow basis weight paper, tpeeferabliyriat i
evident when a di 03&foinRd BRR fifmi WdHesive agt ted with a 25

substantially transparent ggueous I Tquid having interruptions therebetween,

the o " HRkeof el Wisbobdd ol B oRich e skidae IBSE ofl BRSHEfbr' foviding
WD 96/ 34149 visual signal that desirable properties of said relatively low basis weight paper are

PCT/ US96/ 04184  maintained when said relatively low basis weight paper is wet with alSubstantially
Per cent of Panel

Statistically. .
| ndi cating Patt er'ﬁmﬂ’?ﬁ’éﬂ%ﬁ?s#‘i“b‘%""’”ﬁ“-

Is Most Preferred ...Listed . Product Code: I ndicator Means
Pattern for ASHdindisatos means comprises a pattesp ofjdisqrete slgments; and

(90% Confi dence) A. Discrete Elenents (Shown in Fi & 4)

53 BCDEF -said indicator means is not substintially risunliyo distiiguishable| wivs isiid
i_? I:)IIEF disposable’ paper ,produ&:isliﬂt.ae.ﬁ}yp-%n%ﬂ Tnt g‘racg%ki ng. G rc es:
8 : visually: distinguishable when said ‘disposable paper product is transformed from

said dry state to a wet state, preferably said visual distinguishability is measured by
a gray scale difference between said wet state and said dry state of at least 64 gray
scale units.

2. A disposable paper product according to Claim 1 wherein said laminating adhesive also
comprises an opacifying agent said opacifying agent causing said laminating adhesive to
act as said indicator means, preferably said opacifying agent has a refeactive index of
greater than about 1.55.

3. A disposable paper product according to Claim 2 wherein said opacifying agent is
selected from the group consisting of organic and inorganic pigmenting materials.

4. A disposable paper product according to Claim ! wherein said indicator means
comprises an ink.

5. A disposable paper product according to Claim 1 wherein said at least one lamina further
comprises at least two regions having differing fiber compositions, said fiber
compositions comprising a mixture of fiber types, wherein said fiber composition of at
least one of said regions comprises at least one fiber type that has a refractive index that
is substantially different than the fiber types which comprise the remainder of said
regions when said product is wet with said aqueous liquid, said difference in refractive
index providing said indicator means.



E: Continuous Square Mesh(Simlar to scrim* 6 F.: No

| ndi catbr_Means (Shown in Fig. 5) 4 ~_* Indicator
means 29 conprises a pattern of continuous elenents Table 3
shows results of a consumer show test where a group of eighty-five
consuners were asked: 1) to view a series of |am nated
paper towels 20 where each towel in the series 5 C‘J@%’?‘l“

i ndi cat or nean¥® 2931}1'93posed in one of the patterns described’in e
the test towels being wet with water, —2}—t—e—|‘ﬁ-ﬁ'k——t"h€—‘t“ef§t‘

towel s in order of preference for appearance, and ate

the test towels, based only on their visual appear ance ““‘““H{ginﬂm“ @l{

properties such as strength, absorbency, sofg:ess, etc.
clearly shown by Table 3, the pattern of discrete elenments is strongly
preferred over any of the conti nuous nt er connect ed patterns

i
t est ed. Eval uatfi- onAdfisposable paper produchacsprding fo Qﬂ‘!‘ A gehereiy said at leastqng famina furt
patterns indicat eswmusmeaoﬁw% wmdaebfaﬁdreg:onsdoesmmamedabn

desirabl e properti

i sposed 1 Egtt%wwk&ﬁu *@?E%“Er%ﬂ*%t hmﬁl?"e}ﬁ?&; Lngf'ﬁ%lsl fsaid
shown t ha Wi a substantially
transparent aqueous |iquid, that conpri se conbi nati ons of

di screte el emerit s Andisposeble plpeuprodﬁamenrdingmm)cofrﬂ:eybwe claims wheneini saklcpatteme
of a desirabl e bal gpg &%}:ﬁl %H'Efﬂ’g ﬂﬁg%g ness to consuners.
Gray Scale D fference Met ho ahd Basi ¢ Sanpl e Preparation:
Sanmpl es were prgepared for,anal ysi n the follo nner.,. ..
DGt the sami o AdsoRbiseperodt fosgring § a P shove ciim pRRA S idigror
means is generally dnsposedbetwoentwo of said laminae.
9. A disposable paper product according to any of the above claims wherein at least a
- .. portion of said indicator means is disposed in a spaced apart relationship with respect to
said laminating adhesive.

10. A disposable paper product according to any of the above claims wherein said laminate
comprises first and second laminae, said laminae being provided with embossed regions
comprising embossments having distal ends wherein said laminating adhesive is applied
to said distal ends of at least a portion of said embossments.
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2) ‘Use snall binder clips (#BC-02, 0.375 inch capacity, Charles Leonard,

I nc., G endal e, NY 11385) to attach individual sanple
strips with the top of the sanpl e surface exposed across a
sanpl e holder (0.31 inch dianeter alum numrod bent into a
U shape havi ngo%[,ﬁg us of curvature of about 0.69 5  PCT/USIGIN4184

i nches). I'mage Anal ysis Graphic Systemand Graphic System Setup:
The i mage anal ysi s graphic system 100 shown in Figure 6 has been
found to be suitable for gray scale 1/5 | evel difference nmeasurenents.
The i mage anal ysis system 100 shoul d be setup as descri bed herein
in order to assure that representative gray scale difference data can 10
be gat hered: 29 1) Canera 110: Panasoni c Bl ack a8@ Wite Video
Canera (Mdel W - 00) 24 ens 112:
Tanron SP 35 -80mm zdom | ens ” 20Filter 114 Neut r al
Density Watten gelatyn filter (Kodak Cat 1 6397) 3) Lens
Setup: The f-gTOROTT eRS s ul a-Pe /aT,\f-

| mage Anal ysg Sy/sper%ug ; h\‘t h ra Qo ‘s’t.a-n 20
(Pol ar oi d Mce S9! @M’ sa@@ I’Idlde Ao

of a sanpl aokgs n‘d’b’o f(\O 1 ngh PVC Q@er ety O

Pol , g | €5b b
tgpygsrfec andl ar § at@rm’ljz 65 3:16 %Sr{ga;(gr&twés% :@)63/ nches

hi gh). The dysta@ h Bro@t he aamﬂ} {be o
about 17 inkhés |f% b é! the,qa& ~ar,e\ EI)y,\sd

The I e/ ;g NaFe Y pat rom4 e\ | ef t
and right wt g@@d -~ @ s a,ntpéféow( %f‘ﬁat\ gﬁi
sanpl e at an r&bQU 5‘0’ ~ dégrets melativé to

vertical.

Ch) V5')\ Dbt 2 atrr\gR OThe @yg em Shoil

hour | 121’ Qddl kf\ E dak Qp,
Rgg[]egt gfl nRIY)a a@)ﬂrge()ﬂ al®ed QY Ooqéﬁéc??ﬁalcljf thg %é rfay
| evel value fr ma aéeéﬁ n OIEOL)) d@s yus O
‘_/ \\/ Z
36 54 203/
Fig. 1

Fig. 2



wedge of the Kodak Gay Scale should be adjusted to a gray scale val ue of

30 N 41 and not be allowed to vary npre than [err]2 gray_scale .
val’ues. The nean gray |level value froman area in the 0.3
density step wedge of the Kodak Gray Scal e should be
adjusted to a gray scale value of 153 and not be WO 96/ 34149

20 allowed to vary nore than [err] 2 gray scal e val ues.

| f necessary, wdesfRideght ness and contrast of PCRAUSIYO4IH4
grabber board can be adjusted to reestablish cal i bration.
The background area for neasurenent of nezﬁSQray scal e | eve

should be at least 6 mjerr]. 5 5) Image Digitization and
Capture: A frane grabber board (MP-AT - Matrox El ectronic

Systens LTD, Dorval, Quebec HOP 2T4, Canada) installed in a
deskt op personal conputer (Conpaq 386/ 33L with Wndows Ver. 3.1) can
be used to digitize sanple inmages. |ndividual sanple inmges shoul d be saved
to file on the conputer for analysis. 10 6) | mage Anal ysis
Software: Mean gray |evel values of any desired portion of a
sanpl e i mage can be neasured using Optimas | mage Anal ysis Sof tware
Versi on 4. 02(Bi oscan, |ncorporated, Ednunds WA 98020). Fi nal
magni fi cati on of the inage was approxi mtely 6X | mage Capture and
Digitization: The follow ng describes a nethod suitable for 15
acquiring and anal yzi ng i mages of sanples of disposable paper products in
both the . wet and the dry state: 1) Acquire an i nage
of the sanple strip in the dry state gsgng Lhe |Uag§
apparatus and setup descr?beU,abaVeu Nk N " thé“sénple by
appl ying 0.35 i of -disti e.d v et th phe,um,elgl & 6r, phe, ',: W
o ,:’ RIRTNRYS )_\s'.: |J 'y 0_'._'i,’l'")'
o ‘ ,O‘;.:_};;S‘.' !E ;lz.'f'c.':!.‘: ;_". l‘ }'. '
PR L U T A KL P I l'
AT N 1, '1 a. ;':'s "1"' '
A L AR IR R LR Ty ¥

Fig. 3 BAD ORIGINAL



20 top surface with a 1 nl syringe (Ham Iton Co, Reno, NV.
Gastight #1001). 3) Acquire an imnge of the wetted sanple

after allowi ng the sanple to eqU|I|brate for 1[err]

m nut es. 4) The gray scale |level mselected portions of the
sanpl e can then be determ ned using the imge anal ysis

sof t war e. 25 Gray Scale Difference Determ nation: Gay scale

di fference iswebasapdoned as fol | ows: 1) Gay BERUSYMI| 5 of
t he unenbossed regi on 24 (or other portioglgf t he sanpl e
that wherein the | am na has not been nodi l d) and the gray scale

| evel for multiple enbossed sites 22 that have nodified | am nati ng adhesi ve
27 applied thereto (or other site that may conprise the indicator nmeans 29)

30 are determ ned for each sanple as descri bed above and
recorded. The gray scale level of five enbossed sites on
each of four sanples shoul d be - WO 96/ 34149

PCT/ US96/ 04184 : 21

nmeasured yielding a total of twenty data points for each product of

I nt erest. 2) For sanples where the enbossed sites or other
areas of interest are not substantially different in gray
scal e level fromthe nonenbossed regions to be clearly

mage t hat accentuates 5

visible in the digitized |nage a prelimnary i
R

differences in gray scd £, ARt er est
before g de. For
the prelimnary inage ‘. N bl ack
PVC bond is held in fro . ng
lights (Lighting from o,

pattern). Using the Optlg 0.1

10 mijerr]) c pst and a
background area - al so be

outlined. These | ocati o}

Fig. 4



now i dentified for subsequent inmages of the sanple strip. To ensure inage
alignneht, a registration mark was placed on the strip that would be

vi si-bl e In the prelit mnay 1 mage, 1nage of the dry strip,
and image of the strip once 15 wet t ed. 3)
Calcul ate the gray scale difference by subtracting the gray scale |evel of
t he unenbossed region 24 (or other portion of the sanple
t hat wherei n tyWe 9534149 | ami na has not been nodi f i edrniseawnshe
gray scal e |l evel of each enbossed site 22 (or other
portion of the sanple that may the indi caddp 20 nmeans 29)

that was neasured. The individual gray scale differences for each
data point for the product of interest that are as calculated are then

reported as the average value of the twenty data points. 4)
Gay scale difference may be determ ned for wet or dry sanples.

Wi |l e particul ar enbodi nents of the present invention have been illustrated
and 25 described, it would be obvious to those skilled in the art that
vari ous ot her changes and nodifications can be nade wi thout
departing fromthe spirit and scope of the . present invention.
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di sposabl e paper product
relatively | ow basi s Jss
are joined by a lam §
on a portion of said@

conpri si ng: at

| east one
SOy sty
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visual signal that desirable properties of said relatively |ow basis wei ght
paper are mai nt ai ned when said relatively |ow basis weight paper is

wet: with a substantially transparent aqueous |iquid, wherein:
said indicator nmeans conprises a pattern of discrete el enents; and
said indicator means is not substantially visually distinguishable when

sai d di sposabl e paper product is in a dry state al\;,k\’g‘. Sebslss
i ndi cat or nealfQ ¥ ehes - visually distingui shable g% sald
di sposabl e paper product is transforned from said dry state to a

wet state, preferably said visual distinguigfgbility is neasured by
a gray scale difference between said wet state and said dry state of at

| east 64 gray scale units. 2. A disposable paper product
according to Caiml wherein said | am nati ng adhesi ve al so conpri ses
an opaci fying agent said opaci m ng agent causing said | am nating adhesive
to act as said indicator neans, preferably said opacifying agent has a
refeactive index of greater than about 1.55. 3. A disposabl e paper .
product according to Caim2 wherein said opacifying agent is | ect ed

fromthe group consisting of organic and inorganic pignmenting materials 4.
A di sposabl e paper product according to Claim erein said indicator
nmeans conprises an ink. 5. A disposabl e Jpapgr product agfording to
Claiml|l wherein said at | east one |am na furthgr conpris at | east
two regions having differing fiber conpositiong, sqid fj
conpositions conprising a mxture of fiber typqgs, ein said fiber
conposition of at | east one of said regions nprises at | east one
fiber type that has a refractive index that i $ substantially different
than the fiber types which conprise the remai nder f said regi ons when
said product is wet with said aqueous |iquid, qaid di fferencejgg refractive
i ndex providing said indicator neans. WO 96/ 34149
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y////112

\{1 ‘I— ~114
ik 1 I A

128

g

Fig. 6



6.

| east cmmLJgunJQa_iwaJuﬁ;__

of said reg
| i qui ds,
aqueous lig

product  according t
further conprises continuous el enents

= A di sposabl e paper product according to Claim1 wherein

conpr i-ses—at—lsast—two-regi-gns-wher

i ons does not absorb appreciable

sai d region not absorbing appreciabl e amounts of said

uids providing said indicator nean

of the aboyaralfnE, ridiaire okbat@itbypat t er N g
dntematipnal Bes o5 a bl e paper product

§G "r’Obd;b.

saJd gﬁMp

anounts of said aqueog%PY

7.

S. A di sposabi €A
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(S4) Title: DISPOSABLE PAPER PRODUCTS WITH INDICATOR MEANS

(57) Abstract

Disposable paper products, such as paper
toweling, are provided with an indicator means
which is disposed on said disposable paper prod-
uct in a discontinuous or combination discontinu-
ous/continuous pattem. The indicator means gives
& visually tecognizable signal to a user that desir-
able properties of the disposable paper product are
maintained, even after the disposable paper product
has become wetted with a substantially transparent
aqueous liquid. The wet gray scale difference for
the disposable paper product of the present inven-
tion is at least about 64 gray scale units when the
disposable paper product is wetted with a substan-
tially transparent aqueous liquid.
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