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TISSUE WTH A MO STURE BARRIER 5 FIELD OF THE | NVENTI ON Thi s i nvention

rel ates t oA ¥AM g tissue with a foam noisture barrier sui PEBABISG236

i nhi biting the penetration of noisture through the tissue. Al so disclosed
10 is a nethod for maki ng tissue with a oam noi sture barrier. BACKGROUND

OF THE | NVENTI ON Faci al e wdely used for
bl owi ng the nose. One of t?ﬁs‘%eavm&is com SM?%@M with this use
concerns the problemof 15 nasal discharge passing through the tissue and
soiling the hands of the user. Accordingly, there is a need to provide a
tissue wwth a noisture barrier- so as to prevent nasal discharge and ot her

| i quids frompenetrating through the tissue and soiling the user's hands.
Additionalsly, it is desirable that the tissue be breathable, pliable and
quiet. 20 Foam adhesi ves have been used to provi de adhesi on between
plies of tissue as illustrated in British Patent Specification No.

1,599, 875 issued to Sweens et aFIELDWF THFENVENGORber 7, 1981 The
drawback of this .S th t the foa@adh,eswe E hydro |c and

hence woul d presen 35}%? 5% 1P RIPYIING HSFHS; é‘t‘@ré
An attenpt t csujtabledot mhibantgemetpeﬂémifbncﬁf midisture theough mugi?.sﬁd SAilse dlis‘élosed

|IIustrat di.n_Eu i on 144 658 published June 19,
1985 in t ngﬁg@géﬁnﬁﬁ%&%ﬂgﬁW?m L water-repel | ent agent
to inhibit transm ssion of noisture through the tissue. The dr awback of
this teaching is that the'r Is admttedly
porous. Under typical use con‘% E%U@Qmﬁ%r\)%ﬂ to teach a

dedi cat ed hydr opho‘fﬂcéﬁlélsﬂwsumlimyylan theartherecwidely bisedl fon dlowing nbeihbseci ent
for eff ect i vabye of @ vt E&nﬂﬁﬂﬁ{é&hhﬂt@r&fwﬁi?hﬁé UE€ cdd¥ertidfic bftBidm BF 1€

Qther attenpts in f art tqQ prevent the penetration o rough

tissue alée i|nagd 1159 ¢ pagsing thegughnihe QSSBEQQUFbQOﬂ@gu@G h@d‘il D%rﬂil‘hrﬂéer
publi shed on Akesedihgly, there lsQﬁ?neeélJ & reﬁ'de d\lﬁssué WHE -2l Mdisnid UakriéOsd g kS et

al . on Decenber 3 a d . 4,574, 0 I ssyed,to Endres
et al. on MarRFRVERY ?“ﬁ%éﬁsc gEI‘?"‘gn? &r Bﬂ\"a% PENELAING &’F ‘%é‘i'i‘eé&ﬁ!"? éﬂ‘?
| i qui d absor txeﬂingpthpaxser’d hands! hAdditiosslly} it} Uebiksbla NHat4he fikst’Be bfeattablf i C

filmis appl %n?rlﬁl‘éftnner | ayers of multi-Iayered 2 tissue. Al of
t hese teachi gs s Tomthe drawbacks of being non-porous, non-

breat habl28, stiff Hnamradhesivestavebdemuysed totprevidbjadbésiar bétivieen pliescoft tissue i s

to provide tigSHestddin"BrifH Pheht’ Specification No. 1,599,875 issued to Sweens et al.,
published on October 7, 1981. The drawback of this attempt is that the foam
adhesive is not hydrophobic and hence would present an ineffective barrier to
moisture penetration.

25 An attempt to prevent the penetration of moisture through tissue is illustrated
in European Patent Application No. 0,144,658 published June 19, 1985 in the name
of Endres. Endres teaches applying a water-repellent agent to inhibit transmission of
moisture through the tissue. The drawback of this teaching is that the resulting
intemnal barrier layer is admittedly porous. Under typical use conditions, Endress

30 fails to teach a dedicated hydrophobic stratum or layer and hence will alone be
insufficient for effectively preventing the penetration of moisture through the tissue.

Other attempts in the art to prevent the penetration of moisture through tissue
are illustrated in G.B. Pat. No. 2,119,709 issued to Ellam and published on
November 23, 1983; U.S. Pat. No. 4.489.118 issued to Endres et al. on December

35 19, 1984 and U.S. Pat. No. 4,574,021 issued to Endres et al. on March 4, 1986. In
Ellam, a polyvinyl alcobol film is applied to liquid absorbent paper. In both Endres
4,489,118 and 4,574,021, a plastic film is applied to the inner layers of multi-layered




nmoi sture barrier that is breathable and neither stiff nor noisy. A further
obj ective wd 98402021 hi s i nvention is to incorporate a hydrophBGT/AB®BHII6I nt o
tissue, thereby providing a tissue with an effective barrier to the
penetration of noisture. SUMVARY OF THE | NYENTI ON This invention relates to
a tissue product having at | east one f| brous ply. A 10 hydrophobic foamis

joined to the o] 1 | re
t hrough t he tlt{ségere R@ tl%esé%a%qu oam e‘gé g%ﬁg%%%ﬁg#ﬁﬁn B‘é‘ﬂ’?’f%@ﬁ of
the fibrous plbyeathablhaétlff@nmnotsya foam stratum The tissue of this invention

may al so conprise tﬁﬂ&ofdxﬂ%ﬁ SBB e@fsofWiSCiﬁvétﬁ'iSﬁ 19&)%1?0% kifeSue Vﬁﬂhﬂéff@&%' c

Ji

foam stratum may be | nt et ween ous pl1es.

Addi‘ti onal | y, majsture barrjer that tsrhrgathafb&%md oeithen tifh 2PENEKY A mr@rzbabaeweésf

with a hyd50phﬁi§'1ﬁvénﬁ6ﬁ11$ fH ii’:'i: %ﬂe Ry dRMpRobIc FomA GRIdLISHLY, tlilél@b{e bi'dWclmg e

first or third, g‘llles ﬁ. ro blﬁwfoamalter atlvely can
i npr egnat ed i fisshe With pn gHgcHve peagtration plrpoisure, o hydrophob| c t he

foam may al so be nonabsorbent as well 20 as |atex based. This invention
also relates to a process for ture barrier. The
process includes providing a SW’@W@?@#@@\@W surfaces. A

hydr ophobi ¢ f oam stThis invenompgldteeth 4 tistueepraduct hawingfat fdast énebfibross plyy. A25

BRI EF DESG PTxh/ roph p;mﬂk@;f ﬂg@ﬁbio%ss?ﬁ ﬁ{%ri&ér‘ié‘ rei%ﬁ{ % t\‘étﬁg{ of

showi ng two fi Ies w f'oam i

second fi br ouaniBS}dre thraughothe dissuey clhe h:airoxdmbnq foam mymaﬁﬁmmgmuﬁfmgr ous

plies and a hygiprhebus %Qntﬁé)%%fra%mshgﬁﬁ{ posed between the first and
second fi brous pl i ei_h FF a vertical sectional EW show ng lf:{;ree

fi-brous plies with ya%‘;ﬂf AnVeHHAN Ay, alshearRerise v brous Blies Whicht§#Gsus
ply. 35 Fl Goné axii)ﬂférveAth}Qﬁbplﬁfbfd fURR |strfu@yV nsdyOBE fifite edebét\infeﬁtmenlmes

{1 brous. pilpos Hbros plR@ agintpall, aﬁ%?aﬁxee?&@ﬁi{#@rﬁnéﬂ%aw i aphe
sui table for usith aihtytirdphebigrfeamninterposed betweenfhéseddnd ply and either the diystageh of

a single ply tdu?(lig th foamstratumjoined thereto. 5 FIG 7 is a
schematic side e ional view of an apparatus for naking the present

invention. FIG 8 i %ahmplp@nc faam glternatvfeclncancglgmbaimpregnatedvintas theiffhgous
moi sture barrigies 1¢h aRffiGH {?biRE hydrophobic, the foam may also be nonabsorbent as well
20  as latex based.
This invention also relates to a process for making tissue with a moisture
barrier. The process includes providing a éingle fibrous ply with two surfaces. A
hydrophobic foam stratum is applied to the surface of the fibrous ply.

25 BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a vertical sectional view showing two fibrous plies with a hydrophobic
foam impregnated into the second fibrous ply.

FIG. 2 is a vertical sectional view showing two fibrous plies and a hydrophobic
‘30 foam stratum interposed between the first and second fibrous plies.

FIG. 3 is a vertical sectional view showing three fibrous plies with a hydrophobic
foam impregnated into the second fibrous ply.

35 FIG. 4 is a vertical sectional view showing three fibrous pliés with a hydrophobic
‘foam stratum interposed between the first and second fibrous plies.



FI Gs. 9-10 are perspective and enl arged fragnentary views, { y, of
the. grid PYRP¥4®RGenply and grid used for the Misture Barr?g"iﬁﬁ@ﬁ@ﬁation
Test apparatus. 15 DETAI LED DESCRI PTI ON OF THE | NVENTI ON -
Referring to FIG 1 and FIG 6, the preseng invention is a tissue 10
conprising two conponents, at |east one fibrous ply 12 having two surfaces
and a hydr ophqiGe 5fi9aphétbrhietogespht dTed Riek: baléd fdan® saitdbldfor ube withhe pedsentof
this invention may. be nade according to 20 comonly assigned U. S Pat.

No. 4,191,609" 'é%’ﬁ@ﬁ' March 4, 1980 to Trokhan; commonly assigned U.S. Pat.
No. 4,300.981 issued to Carstens on Novenber 17, 1981; or comonly assigned

U S Pat. No. 6 | Nie, QL. CQ | Pat .
No. 5,332.118 Pﬁgsggsdﬁ ?@“kﬁ‘?:‘%gg‘ia%ﬁgé%% Y ?“31‘833?‘1’% Sl %ﬁﬁ&y&%&‘ hed
5,334,289 bssued to Trokhan et al. on August 2, 1994, the 25 di scl osures
of which are iggo I ] : 8 f.ar : |
how to make fIacones & Fagmifé 4B ctaliGhd ViRl S ol apbRnR P BRRAE e MMCRE
Though the prilAednBPB- yse of this invention is in connection with faci al
tissues 10, the invention is also applicable to other fibrous products

I ncl udi ng but t limted to: bath tissue, table papkins, toweling, w pes,
and- cotton pa(fg.&#]és t3 PETPRSCHNS Mgy 198 b RpBAatS ofor3measusing o MO \PATERr ar e
cel | ul osi @0 nGraetdtionosi c. nonwovens or a conbination thereof. The fibrous
ply 12 conponent of this invention preferably will have a basis weight of
about 8-25 pounds per 3000 square feet and nore preferably about 9-13
pounds per 30QIGs0R-10ard pakpecfive ahd ehlatged fHagmkatdipwidws, kadpedtivadly, f tHengridim

The 35 i br oSBT & AGARE IR aRG SRy B BRHlo T oamebiR.

utilizing hydrophobic fibers exanples of which include but are not limted

to nyl onsand pol yesters. i TSESC ted either
during or 1gfter t he 4%@8&%% ng pg(?érelég\{ %ﬁ@zﬁhy r]f)lphobi c agent.

Sui t abl e hydr ophobiRefegingt to iFIG. uleanduFIGy 6. tbe present duvensionsisap ctissye 10
Si zi ng agent s, coftisigN onﬁftaédeﬁ&nﬁﬂea&dox{e' i< Bl Pﬂﬁgviﬁ??wé'sﬁ?ﬂd@esl&d”@eds

to have sufficient tensile strength in both the t an states to
maintain its ih%{d&cyahpwfeemilﬂgom &hegetowi ng and wi pi ng. Additionally, during
P_r gduct I oln, t1 ge fi ?Tlﬁ:lﬁbﬂ%hy ply litqc%ﬁﬁioh&ttéﬁthwe{{nv&ﬁﬁitﬁ iy bEhBaRS wcerdiﬁ@@ot
i brous p nmust .al sa ha utficien .ren | r 0.preven
it fromdi percé’%o%é?s‘&@?a/gb;r}ﬂcrﬂ% éragiéoiﬁﬁ?’@ O‘D‘qﬂgt ‘?’sﬁ@né‘l rTF’) be
i mpart ed H) L heonirhdunlp ussighed UZS.uBa'\tnmoh%]gﬁoomohﬁmeand/ Oidrstons oatNevepiberridsi ns
as are we .in the art. A.10 r \ o’pgg%pe i s, Hereon, 76,
avail abl e f rogﬁ\lﬁ’r & ‘éﬂa‘“ﬁ“ﬂef? st'%qdm%%t ?ﬁ{ eﬂ& é\?\@r e Issued 10 frokhan, or
‘ commonly assigned U.S. Pat. No. 5,332.118 issued to Muckenfuhs on July 26, 1994;
or commonly assigned 5,334,289 issued to Trokhan et al. on August 2, 1994, the

25  disclosures of which are incorporated herein by reference for the purpose of showing
" how to make fibrous plies 12 suitable for use with the present invention. Though the
principle use of this invention is in connection with facial tissues 10; the invention is
also applicable to other fibrous products including but not limited to: bath tissue,
table napkins, toweling, wipes, and cotton pads. The tissues 10 may be composed of

30 materials which are cellulosic, noncellulosic, nonwovens or a combination thereof.
" The fibrous ply 12 component of this invention preferably will have a basis
weight of about 8-25 pounds per 3000 square feet and more preferably about 9-13
pounds per 3000 square feet. The fibrous ply 12 may be layered. A minimum
amount of wet strength may be added in order 1o support the wet foam 14. The
35 fibrous ply 12 may be hydrophobic. It may be made hydrophobic by utilizing
hydrophobic fibers examples of which include but are not limited to nylons and
polyesters. The fibrous ply 12 may ualso be treated either during or after the



The foam ent of this invention nmay be made as sho . 2,
wherei n a%ﬁ§§ﬁ§§ﬂgblc foam 14 is joined or connected to ormﬂggcé§h§?6the
fibrous ply 12. The foam 14 forms a continuous stratum or Iayer The foam
14 may be first 15 joined to the fibrous $ly 12 and then thernally cured
or it may be precured and then joined to the fibrous pl In making this

i nvention, pr @pemkylgapmﬁopw@mac hydraphabic vageot |%mtabileehym19@bl¢ sageoisned
to a fibrous %dud@bﬁﬁaﬂe' ﬁdﬁhﬁﬁéﬁ’o Isnaxakéé, sﬁmgTbgerﬁdeMpume Qﬁcdie.s.%aed
on one of the urqaﬁaeso the fibrous 12's s to forma foam 1

stratum As sﬁ@\%’ t he foam 14 may be inpregnated into 20 t he

f { _blr pusdpl y tlﬁ I'n 'erdtissué m mtm; E@ K@e&dﬁﬁiﬂ&lt&&ﬁﬁl@ts&éﬁgthﬁa boﬂahtﬁe heeandldry

utilized i invention, nus e ro c. either jin 0

bei ng coat gd \R*"’???'SW F%‘B@gn%dwifwﬂﬁeggmngan yﬂPlaghmqf'éQh n&oul d
pref erably ha\pﬁocmcuomtthetﬁbmgl]ﬂygaémppdsrté therwéfoeUs. Tﬂx@re@'&@uihe&ﬂ)rdw 1965

dogrobs, and s P AS: haye, sulriGath R0 SERgf. in Sl HFRUERL i SR AP 0oL
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At
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t he sourcd0 Aq:defenwbydmphohem Hervpar7s] availablé ifiom Heneul&lnc. ImftWﬂfrkngton
structure of gﬁﬁm m 14 tends to reduce noi se associated with vibration of
the materi al I'ng use. The foam 14 of this invention is preferably

| at ex- based. Q her Bheifoainl i component of thiscinveltidnuhaybe nwade asishowa dn FiG. 2,

| yol ef f
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oG A pifihed %F?”a?“f%zﬁ%@é?‘.‘%‘?ﬁ‘ fipAlly led bE i be b op%ﬁ%“ '
foans utilizedoiped t@ the fibrouscrly blqdulmahaaéhmnamumﬁ:@ byt eflmdmiw ic
average foam Ggdrh 145whicE §s la?&gﬁa&ﬁtlﬁ 1ﬁ@d ?J‘g‘i‘fbh'm ﬁl y BPaUluskatt® i FGSEUAT €

m crons and aﬁ’ﬁgferre ggro matde nfoaned to &S enS|t ratlo before
cal enderi ng of PHBM 1§ may Be disposed on onergf the %‘&faﬁﬁse" !iﬁ%‘lsfb‘é( 29 35 195
size, a photorfbﬁmag'ﬁa&ﬁhms&aﬁﬁkem‘ﬁh&\bnmmelth@fd&hﬁu EBEm{p@égh@ﬁﬁmt'Bhe
sanpl e V\:hgﬁh :ﬁzeé%?be ié,uﬁ/\e I's prepared according to the sanple

preparati p H&P ned in conmmonly assigned U S. Patent No.
5,277,761 issued tdn\adePhamadimize. thenmbisturar arfidr, the Féamhi4 hutjdized dnluthis i s

| noor por at e el ke LE” RIS RARLY GRHAY, e BRReihg IRER il 0

i mportant 10 mensi én as
possi bl e. The hydtophobe. As used herein, a hydrophobic foam 14 would preferably have a
contact angle greater than or equal to about 80 degrees, more preferably a contact
25  angle greater than or equal to about 90 degrees, and most preferably a contact angle
greater than or equal to about 100 degrees as measured with an optical Gonionmeter.

The foam 14 should also be non-absorbent. The foam 14 should be
breathable. A breathable foam 14 allows air to pass through, thereby facilitating
moisture removal from the source. Additionally, when compared to a film, the

30  network structure of the foam 14 tends to reduce noise associated with vibration of
the material during use.

The foam 14 of this invention is preferably latex-based. Other suitable
materials include but are not limited to polyolefin, polypropylene and polyethylene
foams 14. ‘

35 . Referring to FIG. 5, foams 14 may be classified accorciing to the average cell
15 size of the foam 14 after calendering and according to the unfoamed to foamed
density ratio of the emulsion before calendeting. In order to be effective at



is scanned as a TIFF file. Image analysis software is then used to

cal cul at e WO\88/4887 ous cel | 15 areas and also to keep a runnPRIBEMBGS the
number of cells 15 encountered. In cal cul ating average foam cell 15 size
for purposes of this invention, N HInmge,¢version 1.59, inmage anal ysis
software, available fromthe NIMH 15 Rockvill e, Maryl and was used. Using
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-and nul tiple foam strata invention somcu
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fibrous p2y 1Risitde ldyees have been identified in this way, all the while keeping a running data
base on all the cell 15 sizes and the total count. '

-

In certain cases it may be necessary to estimate the amount of a cell 15 to be
highlighted since it may be partially hidden by layers above it. These should be
accounted for in the average cell 15 size calculation. With this data base of

30  information, the approximate average cell 15 size can be determined as well as an
approximate value for the number of cells 15 per linear distance. For this invention,
average cell 15 sizes range from about 50 to 150 microns.

Referring to FIG. 2, the invention can further be comprised of two or more
fibrous plies 12 joined in a face to face relationship with the foam 14 therebetween.

35 Joining of the fibrous plies 12 may be accomplished by ply bonding as disclosed in
commonly assigned U.S. Pat. No. 4,481,243 issued November 6, 1984 to Allen, or
as disclosed in commonly assigned U.S. Pat. No. 5,294,475 issued March 15, 1994



opposed surface of the sane fibrous ply 12 nay be inpregnated with foam 14.
EXAVPLE | wo bs/d2es ply 12 was |ayered with 35.5 % Eucal ypt BETABISIODEI6W. I €
side layer; 15 29 % Northern Softwood Kraft (NSK) in the center |ayer; and
35. 5% Eucal yptus on the fabric side layer. ;The fibrous ply 12 was

hydr ophobi cal |y treated by addi ng approxi n'étel y a total of 4.8 pounds per

ton (based on d roduct,i o t he ree of al 0 th
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wat er wer e useshpoddtbsurface of thei samedibrouspip |12 mdy BE/Gtprégriateiowith fhand140unds) ,
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t hi ckeni ng agents, Acrysol-95NP (0.29 liquid ounds) and Acrysol - 60 (0 72
l i qui d pounds), both supplied by Rohm EXAMRREY were utilized. 35

foam ng agent s, St apffibrodeply(12: Was ia&&'éﬂ@gﬁf’wg% E%Eﬂxgl‘u?'%% Whe sidd 13?5

I d t.-h d by _ St and Adh
of "Dai t o 1coe? VaNoreth Y asitpod B NHGH (8 P 18T 381 50590 ERGIFLS i
pounds), . 7 maﬁhb:}n@d%?ylaﬁrs htgze ﬁ@t@:é;; Ipz Was i fﬁ ?ﬁm:fél;aﬁa@/b‘)emmg
was used as a crossli S on |

Ted by DUBERPOBRES flRLeth S flon SAvRFigR b Msired of
Z;gﬁt ! eAf t gr calkjli keteng dineer ﬁngqth‘g‘uedlypmhyersgprmil torths headboxf Qﬁnﬁmmdmaﬂm
was then 5 ﬁg?lk%ol?yl rl?ﬁ%arﬁkrﬁ@ll }%e 6 a‘%a{lﬁﬁgﬁ{gn% ﬁg&ﬁlés%c leiEﬁfﬁg{anl 4

Rubber and Chem
The appr oxdtrat Belaware: was cutilizeds And¥e SQIHBW refnKymene f553‘H’ ?a V@@(ﬁtﬂep&ﬁhhéﬁmt

fsioged aang an ai:ﬁmbﬁﬁa dvﬁﬂa\ﬂ@%hgge%mreg éfteé WHQMS@S&‘&&?! (t)ﬁJNskqaila fat ﬁ‘h«fte
w gaug | | us ply
had been 10 %&tqéa;‘]bﬁﬁ "EW“FWF’EB?’&BW“%P“OFH@ ﬂ?“o‘ﬁ‘?ﬁ@?‘ -was applied on a
cont i nuous baSI s t oThéfibrous ply 12 was conventionally dewatered with a press felt, dried, and
wound in a roll 20. It had a basis weight of 12.6 pounds per 3000 square feet. The
25  machine direction wet tensile of the fibrous ply 12 was 116 grams per inch.

The foam 14 was made by combining in the following order: water, latex,

thickening agents, foaming agents, a crosslinking catalyst and a hydrophobic agent.

The ingredients were placed in a 55 gallon drum. As each ingredient was added to

the drum, the mixture was manually stirred with a paddle for twenty seconds. After

30 all ingredients were added, the mixture was stirred for two minutes. In this example,
6.66 liquid pounds of water were used. The latex utilized, Rhoplex E-2780 (15.16
liquid pounds), was supplied by Rohm and Haas Company of Philadelphia,
Pennsylvania. Two thickening agents, Acrysol-95NP (0.29 liquid pounds) and
Acrysol-60 (0.72 liquid pounds), both supplied by Rohm and Haas, were utilized.

35 Two foaming agents, Stanfax 320 (0.65 liquid pounds) and Stanfax 318 (0.25 liquid
pounds), both supplied by Standard Adhesive and Chemical Co., Inc. of Dalton,
Georgia, were used. A 25% ammonium nitrate solution (0.26 liquid pounds),



fibrous ply 12 according to the foam applicator 22 shown in FIG 7. The
foam 14 t W@R8M287 was netered with a doctor blade having a BCAABOMME36f
approximately 5 mls. The basis weight of the dry foam 14 was approxi nat ed
at about 12.2 pounds per 3000 square feet., The fibrous ply 12 which had
been unwound fromthe roll 20 15 was run at 6 feet per mnute with a 14%

and foam 14 stplibh Y ERReL SERhhe sE PRl btnehag pal foo' o g tesfintipe
seconds and t tasalystal énmelr 841122(6.60 diquics pounds), spplied hynBuPpor of JVidmmgtorsh.
The two outerp cﬁﬂ’{’% ed of 60% Eucal yptus on the 20 -
W re side and &%% NGrt herp aS%% %ﬁ@ ra e.'lanSK)on the fabric side. A 1%
Kynmene sol ution waéfgheembipingandmixipg eughwxummﬁ.dh@ feany eraulpion;was, then o f
EOO be't c szenaddeattshsinmame%lg/mbﬁler tAACibxmfat s6iflied UyePdti 1&&;@:}:@&%' d G(}ﬁnhaﬁ
ucal yptus, conpr osolution o el 1 ul ose
suppl i ed by I—éPcﬂf @gﬂgpraﬁecgglaawp%pge%p gg@ecgﬁ%?tﬁggﬁt |'bé? apRro. m%ﬂa@% and
a 1% sol uti onsaﬁn@\a&eanhpmp«ah flolv, @200 gpradend speed, &idsan aifliigettion stitiag
Eucal ypt us. tg d hF u e rough air dried according to
commonl y assi Jhed® o€ elgg{ er@‘%’”@%@ % ssued to Trokhan, and then
wound on a roll 20Thd&Hearhakt sva&eappht:daﬁreeﬁy,hoaheet’rbrbudaplwsnm'lpchmad/a!meabout
102 pount PRCESRRSREG4E7S, TR Tl 1B Bk el Pkl Lty
exanpl e repr efibrous pﬁnﬁb@ccm'dmgzltoftbelmhm apﬂladatoar 22 s}ﬂameanKg T.oThafdam Il4
Mbi sture Barri ng
t he appar at us @W@%ﬂé&&gq a*\glds g%‘rﬁ‘?e néitte\rlék’ i onﬁﬂF%{{&ﬁteggres
the anount of milsnEhe bagis weight of tie Ql’YnfOIam 14 M@sgppﬂoxanmghlabm 12a2 peunsls t o
soak through ﬁexi.‘imusﬁuﬁ'%rf@éte'ﬂ%ﬁﬁroﬁ‘s glgs usegﬁ?ﬁﬁ%‘%enﬁn%ﬁﬁ&'?mﬁﬂﬁ@'r@ll%@ of

at | east 35 3.5 inch i nches t1ssue was cl anped

a free-fIbuati WgSgwmat§ %ﬁt@eayge% witlza 14¥ndam brgween thetoam,aprlicates RasandThe

- assenbly was wlﬂegoﬁle Thefibidis ply Qkiﬂdf&nﬂ’&@@'atﬁnﬁb&"é'cﬁieﬁinb@&%ﬂﬁat 3boe
grid plate as 4 cont ai nscﬁ de of col 1Z)(&éder ich is
I

I
connected to 59&56 R tor gjahty; sspon ‘g%éalé‘l“@é?y'd% PESSPYF POURGHPRECt ed
to an Ohmret esqiaf@inckhown) . Each type of tissue 10 was tested at five

diff t | t | ghts 40 bt th
G Ter e eSS gy, e Lo B G Rl o8 B
creat e t h20 apmwiresidesdnd 40% NoothernSofevamtiéchft NSK)ontberfabeid sideoA)l% Keymene

si de of Lhe, T bl bl Agtellis’a Aha SreABReHY 1§ dnaReHoH raler S0 chnfae! O

i ndi cat es t he nunber of I've pou require 0 ac i eve
desired pressedendimeters per minutdo. Aodrys s@epgsh ncesxmuvgast gddestytor th¢ Eucalyptus,

Pressure (PSI komprising a 0.5% solution of Carboxymethylcellulose (CMC), supplied by
Hercules Inc. at a rate of 525 cubic centimeters per minute and a 1% solution of a

25 chemical softening agent was also added to the Eucalyptus. Both of the outer plies
were through air dried according to commonly assigned U.S. Patent No. 4,239,065
issued to Trokhan, and then wound on a roll 20. The basis weight of each outer
fibrous ply 12 was about 10.2 pounds per 3000 square feet. The fibrous ply 12 and
foam 14 stratum were then combined with the two unwound outer fibrous plies 12.

30  This example represents Embodiment 4 found in Table I.

) Referring to Table I, Moisture Barrier Penetration tests were conducted on
twelve tissues using the apparatus 30 of FIG. 8. The Moisture Barrier Penetration
Test measures the amount of time required for 0.5 milliliters of a 2% saline solution
to soak through a tissue sample 32 at a given pressure. A tissue sample 32 of at least

35 3.5 inches by 4 inches was used. The tissue 10 was clamped to a free-floating grid
plate assembly 34 measuring 6 inches by 6 inches. The assembly was turned so that
the tissue 10 faced a Plexiglas base 36. The grid plate assembly 34 contains a grid 38
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mlliliters of a 2% saline solution was applied to the Plexiglas base 36

with a syringe. The saline solution soaks through the tissue 10 and nakes

an el ectrical peap '&%ﬁ@%l&@ﬂ\%ﬁ:ﬁis t%:mcé%- to to a@&&dg’gﬁpiihﬁ& PHRCA tode

contact with the_ 2 t1ssue I Mer was autonat | y activated as soon
the base supp $ & copnectegdo ghOnmeee (Rt sShaWn)The noi sture penetration
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an mlliohms. Tiss ma ccording to.the present invention, has
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Ceconds. A orandied B B RECAE B o BeLHORM B eite keORAY 34 4 )RR0ed

nmoi st ure peneflhaicham belomeindicatesdhe nutnber of five poundhacights 4arequited tonanhéeve

preferably grﬁ?et&%irgcrg&s%geseconds, even nore preferably greater than 60
ra

seconds and nost pre y greater than 180 seconds. At 1.2 PSI, tissue 10

30 made according to this invention has a noisture penetration tine of

pr ef er abl yggr eat er .ﬁﬁﬁo‘p s ppefera t han 20
seconds, g(\)/en nor el‘fodr)g?g'ﬁb y grgek %"?%ﬁé’ﬁam se(?i())ﬁeég&%?\(gsrgr{)st preferably
greater than 120 second® At 1.5 PSI, tissue 10 nade a@dording to this
invention has a noisturq penetration tinme of preferablgggreater than 5
seconds. none prefrably greater than 20 seconds, even 35 nore preferably
greater than 40 seconds.2 and nost preferably greater t@&n 60 seconds.

Air perneability (porosizy) neasurements were al so neaggred on each tissue
10 type. fi‘r permeability is carried out by neasuring i e rate of air flow
i n cubic et per mnuté per square foot (CFM sq. ft.)*through a given area
of sanpl e under a constant pressure drop of 0.5 inches of water. For

measuring air penneability.. 5 by Elow Tester, Model 9025 P
nmanuf actgred bs In?&ﬂgm%hu@%@t"fﬁ?é@‘fl{ﬂeé@g‘t’e&‘y&laﬂ?ﬂe‘iﬁo ﬁ%ﬁ%&?&}f‘skﬁﬁ/
Jersey, was uSédwitiiar sypimgerThe saline solatiorescdks abrongh ahs itisgiec 1 lapd ahakics aaue
10" Teesur 70 L LTCae i L BRSE, 1 b6 el pllh Ty bon G
the fi rStﬁiXﬁEfssﬁgsés?S ed %r“é g@_wn‘r (Im§| ?Si/e‘gval ghﬂe, produc S&ﬂ'&iﬂ]sjﬁuﬂs
Soft and r otigsuei Kk udstimenwas awtomativiliyhagtivatedzaasdsoon ttherbaselippoge S;
d Puffs Ad : . . i ,
and Puffs Advgpead @mg@%{gggé%@ttﬁféés%%g?ﬂ:& Y theh fimeNRhiéd FSSi@nee

. ] (5
Kl eenex tissues; Kl een e t1 ssues; and eenex

Col dCare W t h Qhsumelgr to read,a zesisiance oflegs hankOmidliohms ar k Cor porati on of

Dal | as, Texas. The Tissue 10 made according to the present invention, has a Moisture Barrier
Penetration Test time at 0.1 PSI of preferably greater than 15 seconds, more

25  preferably greater than 30 seconds, even more preferably greater than 60 seconds,

and most preferably greater than 180 seconds. At 0.5 PS], tissue 10 made according

to this invention has a moisture penetration time of preferably greater than 15

seconds, more preferably greater than 30 seconds, even more preferably greater than

60 seconds and most preferably greater than 180 seconds. At 1.2 PSI, tissue 10

30 made according to this invention has a moisture penetration time of preferably

greater than 10 seconds, more preferably greater than 20 seconds, even more
preferably greater than 40 seconds and most preferably greater than 120 seconds. At
1.5 PSI, tissue 10 made according to this insention has a moisture penetration time
of preferably greater than 5 seconds. more preferably greater than 20 seconds, even

35 more preferably greater than 40 seconds. and most preferably greater than 60
seconds.



ot her six tissues are enbodi ments of the current invention. _In enb gl ment s
1-3, the WRREE plies which were conbined with the cent ePCHIBY Soly 12
and foam 14 15 stratum were taken from vi ntage Puffs Extra Strength
tissues. In enbodinents 4-6, the two outergplies conbined with the center
fibrous ply 12 and foam 14 stratum were made according to the process

descri bed above in Aﬁi‘?ﬁiﬁ{éﬁbﬂrty gﬁ'xfrﬁélf )'Pﬁba&ﬁ’rexfémsewé afsd! ﬁ@%ﬁ{& okfeach 'i'igélféat e
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sulrfaces fsal dhdg}wllgamﬁubs& M&shﬁugf@n&nﬂﬁhlbpﬁuﬂmelsest han or equal to the
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sai d pI y o] el ter hat
22 d piy; o BRRbSta Pl AR ool Blefal RGN ibu bt s o G Wit Bflnek '

i nner sur face Iﬂéeny‘al@Smdﬁdemﬁo]dﬁdrwﬁhraemnﬁbﬂymaphabd Kleerern @ohdﬂawm is
I nter posed beWﬁﬁ'ﬂoﬁﬁh‘i‘isi ﬁsill sdid b@eﬁﬁ‘ﬁ%r -C %Céf%or ti | ﬁﬂ'fs qg%”ﬁieng

at | east one fibrous ereln |'ayer oam IS

i mpregnat ed wi ﬁvfstassaeSa@rewewmws pf erwsrept ywegtmn InAmmdm@t%éé@ﬂm ng
to claim1l whewsidutdrailits WIER BRSSO combRRE With RRNERR&T 8Bhs phy 12 an&ﬂmﬁsue
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according to cl ai mRefewingdo TablgilColuimns|8 12, dndicate thesmpisgure petapration biots; at

a given pressure for each tissue type while Column 13, indicates the air permeability

20 (porosity) of each tissue type.




12 10. A tissue according to claim9 wherein said cellulosic fibrous ply
I s treat edvows40207 hydr ophobi c agent. 11. A tissue accor di RGTABISHO2I6M. 3
wherein one of said first ply or said second ply further conprises an

i ndi ci um designating which side is to be oriented towards the user at the

poi nt of use. 12. A tissue according too aim 11l wherein said first ply
is conprised-of olor and said second plyv is conprised of a second
col or different gir t | or{ -1B. EAt@SS e coppri g irst,
second and i1 4 e ely gpik Skg@hdapl v i b Ent er;gedi ate said -
first and thlrqd reiph BHch o shilf &7 & adghrg [ has an
i nner surface serl surf ab erbilh shidiinmer shrfa each said
ply is opposi ed relatfvie tp shid gt syrfacg of |t said ply;
wherei n sai S opp8izf ety 8 s@%@l?ﬁ t sanfl sedd@d qurfaces;
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;hydrophobi c foam has an unfoaned to foaned density ratio of -12.5.
22.. A di O paper product according to claim 19 V\hereil%q@g{’%‘ﬁug‘z
hydr ophobi ¢ foam has an average foam cell sjze of about—-50-seuare-ntcromns

to 150 square mcrons. 23. A disposable pbber pr oduct (el im -
18 wherein said cellulosic fibrous ply is hydrophobic. ‘m‘iﬂl lgmmmg la
paper product mg{g@im%a f: claim 23 wherein said cellul LD wusSs play i s

treated with a nydrophobrc agent. 25. The di sposabl e paper product of
claim17 further conprising at | east one noncellulosic fibrous ply having a

hydr thh'obi c bf ORM | OArtﬁ_dtaé &sfiprising stGeast ok ﬁﬁr@{iﬁﬁ@ l{a%g&rlﬁd%ﬂmicttb&%ljﬁg&d th
a noisture barrier, ,sai QCess ¢ risi,n e S ; royi di.ng a
single first fibr oug‘efﬁt?/’ ﬁ’g‘ﬁeﬁ& %ﬂgrﬁa&l ’?}P&g’t pﬁ'h%@gﬂo‘%m?@r&c@g@#‘bfmg
appl yi ng a hydr ophotissuef aysinpreferabdy whereins saidi hgydrophabis fodna stratufiizis dispdsed on

process according t | a0Ber ei n said hydrophobic foamis cured on
said first fibrous gﬁ‘%ﬁg‘q%ﬁ a unitary sheet of tissue. REPLACEMENT

SHEET 14 28. The process according to Caim26 wherein said _
hydrophobi ¢ fogam st paisge f&ﬁagém.grtw ﬁ_ﬁx'é{ex.|§ g& i ined B fide %ahﬂoﬁsmpﬁ o

fibrous ply and on outer, syrface opposit di'Sposed relative tQ sald
surface, said outeregci‘r*@y YIRG 2B MHISE GPEH&P“E‘B’ Fé%%r’?ﬂ‘ef%s%l@é‘l@fof

providing a second hirfceusf ¢k saiddplyoiis opgositelyddisgssed avift fespect bl said outesi d
hydr ophobi ¢ f oam str%%m tzti}pl ;h? _prﬁcess accordin toﬁe&fﬁ#\h rein
sai d hydrophobi ¢ f o€ ¥ndehaHe PR VITFD S _.‘““effﬂ’gaﬁf# W65 t o
d ai md_26 V\/nertca:; n sataivdrd lsaidimnepIsyrface ofehxﬂgbamdqafly,&hd whef¢in afhydrophebic foam g
according to Caim 8 dr o | amsiratumis inpregnate
within said fibr ousgtg?%légt&ﬁ%ew éb@?@éﬁﬂ}‘&eﬁﬁn‘{%“% ai m 28 said
process further conprising: (a) providing a third fibrous ply, (b)
joining said tRird f . ' fi . .
rocess according t 4 Ty soliptishd abRadt SHEERRL iy BUP a Yaver St » bydiSBhobic
provi ding a fourth foam isumppagpatediwithin said atleast ong fibrasieplynd hydr ophobi ¢ f oam

stratum between said third fibrous ply and said fourth fibrous ply. 34.
The process according to Caim33, said groce'ss further conprising é’)oi ni ng

sai d second hy#r ophdbtissue ageerdingtouGlaims 422 andn} mherain said hydraphabig foamsis d
nonabsorbent, and preferably wherein said hydrophobic foam is latex based.

5. A tissue according to Claims 1, 2, 3 and 4 wherein said latex based
hydrophobic foam has an unfoamed to foamed density ratio of about 8-12.5,
and preferably said hydrophobic foam has an average foam cell size of about
50 square microns to 150 square microns.

6. A tissue according to Claim 2 wherein one said fibrous ply is hydrophobic,
and preferably wherein said ply is treated with a hydrophobic agent, and more
preferably wherein one of said first ply or said second ply further comprises
an indicium designating which side is to be oriented towards the user at the
point of use, and most preferably wherein said first ply is comprised of a first
color and said second ply is comprised of a second color different from said
first color.

7. A tissue comprising first, second and third fibrous plies whereby said second
ply is intermediate said first and third plies, wherein each of said first and
third plies has an inner surface and an outer surface, wherein said inner

surface of each said ply is oppositely aisposed relative to said outer surface of

This Sheet Has Been Replaced

(T THS SHEEY S

REPLACED




fourth fibrous rocess according to Caim 32 i cess
further c&fﬁ)?’i’@ H“l mmnuimmnm said third fibrous M@%R{ﬁ -
hydr ophobi ¢ f oam (b) urth fibrous ply, (c) joining said
third fibrous ply to saldfourth i bl ous 7y. 36. The process
according to C aim 28, said process further corrpri sing: (a) | mpregnati ng

said second fibrou ly.wth a hydrophobjc foam ovj di ng a th| d
fibrous ply, (c) ﬁ@??ﬁ“ﬁ Ys%?%WMﬂM@%PWQSBW@WO%fC@ﬁ

ply. 37. A proceggfices, vﬂf@aﬂ@ma?nﬁer%&mgsm&ﬁml Wﬁdésbéw?ﬂdgs'axd ﬁﬂ\blld
process conprising_the steps .o royi din nD i brous plies,
(b) inpregnating %H"chﬁa%tte 5y e{bb“fi a,)g %I?‘XS“‘RX‘?‘H“ ORM SEHMBLiIL

f oam 38. A pr ocinterpbsed lmwek:ctmaitg sédoﬂdtply whd bne& oﬁﬁﬂdtﬂtﬁﬁobﬂ?n’cﬂbﬂles akd d
process conprising ; . provigdi ne. o nore. fibhrous |es
(by " Toi ning o hyaPisenany AR CopbRline aecdad haomRic foa fifast iBtibedd 5

The process accor dbetween said accondPly and ther othemqff said ﬁgtunéalurmghes; amdare one
of said fibrous pl y T, S di ng
to Caim 26 wherei h sa| J&f}‘uﬁho %@Mam sﬁﬁa{i%ré fuyg aﬁg%ﬁ{b%@ élxaﬁ&%f at
| east 80 degrees. jpined tomﬁs@dmoaﬂudﬁbmgsplwso ai m 33 wherein said
second hydrophobic foam stratum has a contact angle of at |east 80 degrees.

42. The process to G aim 37 wherein said hydrophobi c foam has a cont act
angl e of at |8ast Jbe tissyeaeeording to Claims 192,555 §, MQJVGNMW gaid ai m 37

wherein said hydrogg(g.g tﬁ@mﬂ@ﬂ%@ﬂaurop 0gent The process

according to Caim erein sai I C foam has a contact angle of
at | east 80 degrees. 16 absorbent.

9. A process for producing tissue with a moisture barrier, said process
comprising the steps of’
[a] providing a single first fibrous ply having opposed first and second

surfaces,

[b]  applying a hydrophobic foam stratum to said second surface and
preferably wherein said hydrophobic foam is cured on said first fibrous ply to
form a \initary sheet of tissue, and more preferably wherein said hydrophobic
foam is thermally cured.

10.  The process according to Claim 9 wherein said hydrophobic foam stratum
has an inner- surface oriented towards said first fibrous ply and an outer
surface oppositely disposed relative to said first surface, said outer surface
being exposed; further comprising the steps of providing a second fibrous ply
and joining said second fibrous ply to said hydrophobic foam stratum.
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