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Tr okhan. s WD 99/ 39050 PCT/ US99102343 3 h,! | 2002 FI ELD OF THE | NVENTI ON
The present invention relates to paper structures having a decorative
pattern, awe svdeesoparticularly to such a paper structure ha\RQT@JS‘)é/Q??dhs of
different basis weight arranged in a predegerm ned, nonrandom éﬂiﬁkﬁrﬁ
BACKGROUND OF THE | NVENTI ON Cel lul osic fibrous structures, 8 g%r
webs, are well known in the art. Such paper webs can be used for facial

ti ssues, toilet tiYsclategnpplication SeriabiNumben 08/803;6R6 ﬁgap@@mcmreWEihgi S

in frequent ugﬁ egelameéfkeg#aﬁmdm ﬁeéo.aﬁee irﬁ:d?ftf)ﬂ:bﬂ}]nh%?;gﬂve%&ﬁ

tasks and fin nce brous structure

h
sui tabl e pr ope‘?‘?ﬁ“é‘gs 161 C&%Fh%'aﬁffz aﬂg%? Bethe pamg of Rh a’kﬁ'\déﬁ'@m“ and sof t ness.

Wet and 12 Dry Tengjle strengths.are neasures, of the a i
SCructure to Yot al Bhisy BAHy SPRIARIGT, ST PRRteR ot AeRsEes. Unls Ghsie 04 2Re
property of t hesuedJulus, Eﬁ%uot'tmhha/metc&l dJ SoRstent 5,245,025 ddsued Septembedl 4,

s, Bouh DR POk BYATLUS, Plegt 5478 U8 1S B 1R B0 st
one of the af ®lendrfl.i Batent Application §mﬂuUt-lmbetF@&f7l4§,r871s'iRanetpé?de:r Having bBave

been used in dkaﬂwyblﬁumswﬁmao@ Nefl&rk RUG Bnaa%dssﬂue@e nemww?mem
diapers. 1 g Attenpt’s hay nmade. i n th % Oé g%qpap havi ng two
di fferent basiRegigagimtthe P °t°(§ qzl%'?%"@és I r%"é‘ biiled Nawember b4 199 I ude
u S dpﬁ/}a en';] Znﬂﬁhe:?L égrgb%’i @gﬁh ;hl YU. 85Pat&ﬂt0§|%|blitaﬁ@’i genwllfﬁinﬂiamm3$9%’§a

i ssue re 0 | at.e ue

1562 1o Or oi neStrustutes. Hayingcst TR Fhres Regiosd 180inis Disgirafive IBEE Comprisns o
Hel ler et w@l; wasaadﬂat\’éﬂghtSRe@é ", Tled Felwuery DEcETein th2, ndh9e/ Of tRhafbcand;
and U. S Patenf ih 2,617 issued Nhy 30) 1967 to 2~ Gsborne. Separately,
there is a desiT&eto provi de tissue products having both bul k and
flexibility. Inproved bulk and flexibility may be provi ded through
bilaterally staggered conpressed and unconpressed zones, as shown in U S
Patent 4,191,609 issued March 4, 1980 to Trokhan, which patent is

i ncorporated herein by reference. Several attenpts to provide an inproved
foram nous nenber for making such 30 cellulosic fibrous structures are
known, one of the nobst significant being illustrated in U S. Patent

4,514, 345 issued April 30, 1985 to Johnson et al., which patent is

i ncorporated herein by reference. Another approach 'to making tissue
products nore consuner preferred is to dry the paper structure to inpart
greater bulk, tensile strength, and burst strength to WO 991 39050

PCT/ US99102343 4 3 ~U~ 2002 the tissue products. Exanpl es of paper
structure made in this manner are illustrated in U S Patent 4,637,859

i ssued January 20, 1987 to Trokhan, which patent is incorporated herein by
reference. U.S. patent 4,637,859 shows di screte done shaped protuberances
di spersed throughout a continuous network, and is incorporated herein by
reference. The continuous network can provide strength, while the
relatively thicker -domes can provi de softness and absorbency. One

di sadvant age of the papernaki ng net hod disclosed in U S. Patent 4,637, 859
is that drying such a web can be relatively energy intensive and expensive,
and typically involves the use of through air drying equipnment. In

addi tion, the papernaki ng nethod disclosed in U S. 4,637,859 can be |imted
wWith respect to the speed at which the web can be finally dried on the
Yankee dryer drum This



t2 limtation is thought to be due, at least in part, to the pattern
‘“inparted to the web prior to transfer of the web to the Yankee drum In
parti cul arwotdogogkoscr et e dones described in U S. 4,637,859 pey/uses02343 dri ed
as efficiently on the Yankee surface as is the continuous network described
in US. 4,637,859. Accordingly, for a gi ven consi stency | evel qarymcpazgw

wei ght) the speed at which the Yankee drum can be operated is Ilimted. 1 s
Conventional tissue paper nade lFYEl?DW‘I‘PEFNVE’IbTZ?Nh one or nore press
felts in a press nip can be nmade at relratrvely speeds. The
conventional ly pr ﬁ,gsedgsga{) once, dried) can then e, enbossed to pattern
the web, and to i NEF&FA 1ngention, tslates) topaper strychiices, Agying-a decoratiyn pattem,
enbgssed Eat t afid1sorepartitulanlyt fossuch pppper gruetire thaviag tregiohs of tdifferert tmi_@erl |
products have sing processes typically
inpart a parti gfﬁ?’p?'%ﬂégH’géﬁre‘i@{%ﬁgﬁaﬁceop‘o‘?atqﬁgispaper structure at the
expense of other properties of the structure. In particular, enbossing a
dri ed paper web di srupts bonds between fibers in the cellulosic structure.

Thi's disryption occurs beC&LﬁRC‘é@@%@Oﬁ'ﬁ{EW%{ set upon drying of
the enbryonic fibrous slurry ryrng e paper sitructure, nDV|ng
fibers normal to t pIa of the tructure by enb aks fi ber
to fiber bonds. r@ﬁk ?Hfs“ ‘ﬁ'ngs“Fi aj Qﬁllféé’&’hﬁe?f&‘f’gfgf“?‘gﬁ €ttt he
dried paper 38usiepaper mvehsidart be nsedefob dacdal nigsues, toiléti tissid, )paﬁaﬂemfst Bibs,camdpi ng
oo o v P S PRI P L o b o Gl
can el i m nat etheireintended taskpand &nd wide s,coeptyset therfibrods Sth@twnetshbn]ldmxhxbactl ng
or str et chi NOglip8Ie pidBbds R rRis!or a%gs#begq;,@% E}rr@unﬁgﬁhﬁm ke dawe e the

creping pattern i_nproves tness an
WO 99/ 3908 PBrY Eﬁsggkcﬁz@ngt 3 ammwaszwzo apiiy pEafib mvsmugmeg@mam its

di scl oses a ppRyicab iedrith adriRg ke deAlNORienty iPel RbPerfObf fePfitalN Striuiy eas
ot ght. 1t o Alpua tﬁ?r%taaﬁﬁionﬁé’%{f@lﬁ?ﬁe@t slafom?% RuaiBroc g ang B2
wei ght . is i a
ti ssue paper mbsat wihidh the fibsduscstnicture awifl absorbisactc Auidi mastdd conbidered ahen by

consumers. Fog. ] g%%’of? e ardfErhehriaiel il xE‘aL-erro @%‘ Fdhd2s fnr{:‘%ﬁér@\mhs

regions 6 as indica ness an ness o Furd

excessi ve anpbaye bgen Iumd inadisposahie gbwl‘t@nta&'t@bh sychcas sanitanenapkinsiagd diaperst he

paper, makl ng it unsuitable for the t sk t he paper wep i s intended to
perform 180 99| Adtenptsleare hesomadeint inehe a0 @r %m%mwm&?f

| NVENTI ON Ac c eveiihtg) | of . tol 6th&mri£edrdiﬁad§é fiberb) @ﬁaﬁ\pwdﬁﬁdﬁHEEUSSJCPhtaftowseTw and

| ar | f
Paper Spect ?333‘%“ o5 57 195 do PKaBL 7S, Fhuey 310355358 S A8t reedher® ©
dried paper wélriswald; 1§ SaPatento3, 084,180 irsuec-MaywliSs h3aR tocGreinesret 8l; 15 St Pasent
strength, absgiBenay)isglad Bectbkd 45106438 #rllE! bodl; £55 OBarkrl s DARTA? URkeq | !

, woul d also be Hesira provi de’ a’ pa 0sSse
decor ative paflesembey 3310\?(7°r'9q§1=¢4 @pd tU ngmebhézaﬁé‘gsssu%w 30, l59‘5§uf<9h a

paper webjhavigwgomenufti -regi on background as well as providing a nethod
for form ng such a paper web on a conventional, non-through air dry paper
wi t hout the need fS@parinQttﬁe?"eilsih desice fo prividentissiie prodluprtavingibotly botkcaridne.

Th t 12
oppoui toly f atERiEe RRSEYRE dull RBRCRetBly" ek "fe, Srovial iR CAlaRRly7T
and a non- enb@aggeredsoummssqdemwamcompremcbzmm@hwe np&lSePanentrﬂ: UVeRO9 at
| east one hi gmst?éogmrew %horc@q?aaﬁhawmﬂ ateREss intoliratBd h¥Rindy referdicgat er

than the average basis Wei ght e surr undlng background portion. The
ol at :"“v'elve o pas s AL BRps 16 pRAACin Gy d TOLRAROLS Mhin? fof AP Buchi e
aver age 1 b&§ ‘3 ﬁgﬁ"gé?"“?ﬂ SATF KBOWR: PRF @Ré’?%gwmtstﬁﬁ‘g ‘Qﬂﬁ“&ﬂa | ow
basi s wei ght l’m?@J SnBatGﬁtM Suh34suissued [Apriti30c 1985 to Behnsove epal. nwhieh Ipatgnt limsi s
wei ght regi ons. 8?‘ﬁ gis f the | ow basis weight regions can be

di sposed int er“?f’é’ﬁ?‘ﬁ?‘é B, TFS?'Sﬁ?fd portion and the high basis weight

regions, and at %ﬁ)‘ihe?%rﬁch @%An&k& *aeﬁjbsgrwﬁ&bh&@%mm? g,%f*éﬁm@%oe

adjacent hi gh basi's wel Clrcuns bi ng .one or
more hi gh basidsy theipper steg:ltumso impart grsates bulls tensi Q/\EFQj‘BEh»raE & burst pesngth 1o
accentuate the visual appearance of the decorative indicia.




The term "decorative pattern” as used herein refers to a recogni zabl e shape
or shapes inparted to the web, preferably during initial formation of the
web. Such wbapesosincl ude) but are not limted to, Mral shapes/usnoIEs
shapes, geonetric shapes, and the |ike. Thg background portion preferably
conprises at |east 50 percent of the 30 surface area of the figsAUt@lmnbce
of the paper web) and in one enbodi nent the background portion conprises a:
Iheazt 70 F_erQﬁéltissth prétucts! fB&anﬁ)stofﬁ{@p@fstrhh&Qréﬁﬁ&{e iléngs ddﬁn&r‘iﬂeﬂmﬁgﬂgﬂemy

e decorative n ca Lse | ess ecor ve I ndjicia
per square fodt q‘i‘#t e%ﬂﬁ% SEAR ?‘H‘"&Q’na@’oigﬁlég ﬁ@kg%nwg’ﬁbuﬁat&ma'ﬁd
about 300 di sdneirpordeedohertinvby irefdrence pErS. spatented 60D8591 sHowa distretendome WO
991 39050 PCT/ 0 ' . p y.b abaut 1.and about
200 discrete gggpge'{rda@ é@bfrﬁﬁféﬁ'ﬁ’g%gq@g&%@gtf ghﬁﬁli%w rﬁ?ﬁ%o% ef"b‘fa‘ﬁl y
bet ween about in@rperatedblarein by thferencs: i e icantimions metwerkucare pfavide stiengthe

web. The bgckgjiqianfe AditveRthicREr A& caR pANEIARANERSInd a%éﬂ%@{y)c of at | east
about 12 grans per square 'nmeter, and in one enbodi nment the ckground

- portion can have arOfe diadviheageass $heVpagétinaRingainelhRas Hisaloeet id UG FRerRer
velght regt on HedFETS R dGnd B Ve P o elatively Eaetey Faisntve ambpeRe.  he
aver age basi s anditgpicalbf invbives the osendf tigotgic aigrdrying @quigmem. Theddition) thasi s
porent of ¢ ndpriakfug 1ipRbE st sRE 01 4R ST b AR Bt BB (e
preferably haspeed apadichythef web danzhe fingllyudried ®n thedYaskeeodryepdedrer abhig at
| sast aboyy 3-ifhitahBR iOBitkighy'td Be HEASHIEH: HEbA B tRE gjgﬁg.ﬁ]gnﬁ&dftmm&s' ow.

At | east a port]on ecorative pattern preferabl an opacity
greater than tRROr&psxansfor of the nweb to-the, Yankee dpim.i Jn particulare thendisnretadomest he
papﬁr web has cfcésérﬂiglahn tttgsisu,lssz,sso ﬁﬁ?tnEt gé diéd ém&igﬁlsﬁéﬂ t&%a:%aaﬁgéwast ,
inch, nore preferably.at |eas ouf. ch, a machine direction
el ongati on of '&?hq 8%1%{““85%0? "EQF%'?F‘,? "bgggg“’g%éégwd%‘?ﬁ%&gagr E‘E't? giyen s

el ongati on of cahsistenst lexbloartd Basmseweight,, thprspéed abmhicht tHee¥ahkeebdmim Gan be

percent. The have a dry burst strength of at |east about 75
gans, prefera%%?‘y\ﬁtehgg@aabout 120 grans. In one enbodi nent, the ratio of

t he burst gtrengt rt&rﬂ_eﬁ%al ﬁ&% géﬁ?ﬂdd@ bg?%%?‘]ﬂ?q weéb ®ith lofx@?" Vqﬂﬁ:?ﬁ ngspfeﬁs

Such a paper web provides the a etic S assgcl ate

decorative patifdr Press nipotan beamade at reletively, highispeadsy The sgavensianallyopressed es.

The total tensiapgr, Incé deiedd, cl el dei Efibossed]td) Pitsérn thé Vel And 8 ikéredRagEr ed
usi ng procedures set,. forth, bel BW The b kglrgg n

. und, portio ref erabl
conpri Ses at  ITARso-calips? af e b o sxample,, Smbassed BAtems ToupreLin B BeRE
and di sti ngui givadats dfterthetissue paper préductsthave heen drive gre cpmmion, such as basi s
wei ght, density, or fiber conposition. In one enbodinent, the background
portion conprises HowpeesstembQssing gpeasesses stypicglly simpare 2 r pastisulen agstheticby

basi s wei gt . a?HEi}aﬁce”E‘d'thé Pager Baatare/ R R Expense S GtHéprapértie BS the shfttufe/ €d
30 to enhance e el gngation, properties of %h ) V\B?# g{}f {’ncreas the ratio
of burst strerd§tparicplargembossing a| dried; papsye g‘o‘iﬂ"’ bopdscbenysen fherssingthei ng

a background pellilosie stgtuée C Thidt disrapticd bedurs basause tivd borfdssdre Fofmed gl baasi s
el ght T egi on R BSingOb b LBSLRE" 8uP RS AhePhiing' frePbipeP Wikrure,
moving fibers normal to the plane of the paper structure by embossing breaks fiber
to fiber bonds. Breaking bonds results in reduced tensile strength of the dried paper
30 web. In addition, embossing is typically done after creping of the dried paper web
from the drying drum. Embossing after creping can disrupt the creping pattern
imparted to the web. For instance, embossing can eliminate the creping pattern in
some portions of the web by compacting or stretching the creping pattemn. Such a
result is undesirable because the creping pattern improves the softness and flexibility
of the dried web.



WO 99/ 39050 PCT/ US99/ 02343 3 AUG 2002 The present invention also provides a
*met hod for making a paper web having a background portion and a decorative
pattern whizxghedagdoudes at | east one high basis wei ght regi oreCTiUS99/0234B0d

i ncludes the steps of providing a plurality of cellulosic fibers suspended
inaliquid carrier, such as water; providing a fiber retenti\je Agr 4020

el ement having liquid pervious zones; and depositing the cellulosic fibers

and the 6 liquid cm’r 'P%bh&ﬂbﬁ wtoec)é/@samsnslsabwba J%eﬁﬁm wet:&%ﬁve
carri er OI’ mn

i ncl udes the stegﬂglt rahnln g} | ﬂﬂﬁ
el ement in at PAHED: CHRSPUIGIAY aﬂ@%’é‘ {rans BC%PRP‘?' q?é'i?? ding to a
background porrtlatively fooven bdawmght.vét psabdileved thiat ohe mraﬁlerdassaiatécbwah sacte

high b i '

bact's e gt GFptr s O Pl ReplOu e R Baliiclht adacBlicke LM RULANE,
i ncl ude the sthyponsimess. ondinn@n@c, wensumes eant perceiug pughalowsbdsiswveightaregions
patterningg Sura@%agh%@i&?iﬂﬁ hﬁw f BRK W BoftAe3sh Fhighe roiﬂygﬂss‘f‘v@éﬂ?wnt bPidwe

web patternin pport appar at us sel ect1vely
densi fyi ng at %asas&e@t afﬁatqaarte%cett hep Peb ™ Bglﬂtl Wbl fhfStf\Rb? K,

hi gh density ngdgi e pased witbS€inténded tepétfartel Y | ow density regions. WO

99/ 39050 PCTI US99/ 02343 3 A~1~ 2002 BRI EF DESCRI PTI ON OF THE DRAW NGS Wi | e
t he Specification concludes with clains particularly pointing out and
distinctly claimng the present invention, it is believed the invention is
better understood fromthe follow ng description taken in conjunction with
the associated drawings, in which |ike elenments are designated by the sane
reference nuneral and: Figure 1 is a photograph of a portion of a paper web
made according to one enbodi nent of the present invention. Figure 2 is a

schematic illustration of the paper web shown in Figure 1. Figure 3 is an
phot ogr aphi ¢ enl argenent of the type of paper web shown in Figure 1. 12
Figure 4 is a schematic illustration of the photograph of Figure 3 . Figure
5 is a cross-sectional schematic illustration of a portion of a paper web

of the type shown in Figure 4. Figure 6 is a photograph of a portion of a
paper web of the type shown in Figure 1 show ng the paper web to have a
continuous network region. Figure 7 is a schematic illustration of the
paper web shown in Figure 6. ~ s Figure 8 is a schematic illustration of a
paper machi ne which can be used to nmake a paper web of the type shown in
Figures 1-4 Figure 9 is a schematic illustration of the sheet side of a
form ng el ement which can be used to make a paper web of the type shown in
Figs 1-4.



Figure 10 is schematic illustration show ng an enl arged portion of the
formng elenent depicted in Figure 9. 24 Figure 11 is a cross-sectional

i |l ustrat Mm9%¥9050 ng a web supported on the forning el enent PEF/USI2343pe
shown in Figure 9. Figure 12 is a plan vigw illustration show nﬂmlf_@u?heet
side surface of a web support apparatus in the form of an inp?imntt abric
conprising a felt layer and a patterned phot opol yrrer | ayer joined to the
felt layer to provide a corBRIEDSEMLA YMENITION) surface. 30

Figure 13 is a cross sectlonal schemat |c |IIustrat|on showi ng the paper web
transferred to the Py twaRBabat dssirgblet BE WO
06, 39050 paT/ Usao S iR PR brovi de a paper  we a\n@ngﬂmh ngl"%m?@ce

conformed to PHHCYRG: IR OYSCaR %‘CE rebiems Gbé‘[‘%‘{n'ielaéﬁ Fcyarfmwplam ok papesce

Figure 14 is Bpél‘d?ﬂbﬁ 1t jt GwohlH st aésirasle t&hpmviag @n@:@-ﬂ%ugielanrb&idag éﬁearwefbeHEd
to a Yankee dryer. ure 15 is ap
made accor di ngf g Bn‘iee%B Wﬁo%"ﬁght fﬁgm 'F%’é’é‘% t ?1\? ﬁ'ﬁgtB’nabstt%ﬂE | s a

schemati c 4 | | scftnesd cliaraaénisticp ayfahe paerokett. hit wypld 8§deeSTraE’legur;ﬁ'oﬁﬁe a
Figure 17 is hown, 1 n,FEig 15
Foure 16 1o Debef MEORNARY hofUnloRa ibofilive W AR Reqif ittt | |
Figure 17. 12amgagseweld as sueh arpaper svebt hacmul a srmemgnm bac¢kgoaundans ovellods a
paper web of Ja%&ygosn&nmmok rbrﬁilwmhﬂa%apEa Q%Sn?@oh&enﬂowoﬁdﬁgﬁ?dﬂg hQfr @

portion of a paper aper web
to have a cong “’HB‘P%F‘R ng °6ﬁ“bsﬁné‘ﬁlr'ﬂ°§‘§°3rt§’“é’§ 3‘"?8 machingt j on

of the paper vveb own in FEigu ure 22 |gasche t|c IIus ration

of the sheet side 'OF P{¢¥3t r‘r"i“f’é‘“@i‘ é’ﬁ%ﬂf‘eﬁg% RARFL YR having # a"‘“paper
web of the typppsielwrfacing Secpndesutface. FiThe pap&3wels has arbaslegre\md p@ntlah and a

type shown | np SpssB dEEtalba et TH RSt By IuBel h BastSRe i o, ©
web made accobasisnyeight oegion vmeranbasisvwelshbwb?qhemgmtert then phegesrage basint i on
weight of the surrounding background portion.

The decorative pattern can comprise one or more low basis weight regions.
The relatively low basis weight regions have a basis weight less than the average
18  basis weight of the surrounding background portion, and the low basis weight
regions can substantially circumscribe one or more high basis weight regions. At
least some of the low basis weight regions can be disposed intermediate the
background portion and the high basis weight regions, and at least some of the low
basis weight regions can separate adjacent high basis weight regions. By
substantially circumscribing one or more high basis weight regions, the low basis

24 weight regions help to accentuate the visual appearance of the decorative indicia.

The term "decorative pattern” as used herein refers to a recognizable shape or
shapes imparted to the web, preferably during initial formation of the web. Such
shapes include, but are not limited to, floral shapes, animal shapes, geometric shapes,
and the like.

The background portion preferably comprises at least 50 percent of the
30 surface area of the first surface »f the paper web, and in one embodiment the
background portion comprises a: ;zast 70 percent of the first surface of the paper

web.

In one embodiment, the decorative pattern can comprise less than about 500
decorative indicia per square foot of the web. The pattern can comprise between
about 1 and about 300 discrete decorative indicia per square foot of the web, more



 Figure 25 is a schematic illustration of the paper web shown in Figure 22.
2.t Figure 26 is a photograph of a portion of a paper web of the type shown

in Figure wéoRopdng the paper web to have a continuous net \Wworkiso®gizan.
Figure 27 is a schematic illustration of tﬁe paper web shown in Figure 26.
Figure 28 is a schematic illustration of a formng el enent whi3hUGRI0BE
used to make a paper web of the type shown in Figure 24. DETAILED

DESCRI PTI ON oﬁreﬂ‘r‘ﬁbﬂl{\ém@@é@bﬁﬁ Flafda88utl20b istiéd HédoratfvePRBRIa }S\gi'b%q%grmde

according to gne enpodi nent of_ the present invention. Figure 1 I s a

phot ogr aph of ?Q%ea'ﬂaﬁi’éf’ mQse porferaply higvaeen apgut,l0 a“ﬂe?’%ﬁ@ rastve indid per2343
3 AUG 2002 schquané font iof theswetat i on of the paper web shown in Figure 1.

. Figure 3 is a photograph showi ng an enlarged portion of the type of paper
web shown in Fi gurlhebackgrdund portion4an have aciverageibasis Weight bfiat least abouthie

aper web sho | i Fi ' . | | lon of a
Bager web of pﬁéﬂ s[bye?g. S rgnv\% t?rhh'ﬁjgiﬁorng ekfbota %ﬁ%ﬁgwpﬁ%gbé{%%ﬁﬂﬁeﬁ‘r e 4.
The paper Sebayerageebasis weighhal ableagabauh biisrmmeper squanegmeres ufbe seearativey
the art. Foroohort coum includet 869 Bhe Kigh bals ReighofegionabmEikbas weidhy WY 117

: i i . | )
rigid surface'® aér‘?f'%?‘?éﬁ'éﬁ%l ymes (Sﬁﬁ g‘?e&ﬂeiqﬁa'ér&/"‘ t?ﬁﬂﬁgﬁ’mgﬁg%a?m‘i@
comonl y usedpbmiont Wite high pasiseweighteregiogs bftheclecorplivespattkrvpieferablg a6imprised| ade

Comonl'y assi ghoHisl L Hesl of s et AR ot BREPNRD: 12 24771 G020

Sawdai ) the discl i GRS, : 0 f .

A ternativel y or i fackerclifd pRrich prRARMHIPhAL & oRRI It Aledf aBORTAE: and
nmi cr ocont AAct Moke areferablyrat least abortch0.y The Hpgeibuisimedsuredtusing 21 pepeedige Bet

i ssued April irthlBéldwt 0ANVéds a Portidn of ﬂl@‘i‘le%r%ﬁ&@?#feﬁn gf'el\f/ﬁaieblgrhak 2n opacity

I ncorporated herein by referen publ i she 199b "1 n"t he

C WO 9613335
name of Engel BEatestha Boﬂ?ﬁyﬁf‘gb%h‘f‘:k&%’@ PEE™. ssued Sept ember 16, 1997 to
Engel et al. are incorpotat.ed her ei n reference for the gse of
61561051 g ap r&ﬂeps?g'%egmﬁgw B e et LRl Stanediar Bk IR GBe 1 e
1-5) the papeRSOgmmOpéranch,imerte prefér atnidash aboti 408 grama qien inchyiraf machine? 2
and 24, respeqil y s paner, | c ) DOr & J
i cat ed by kAR coRRfioBE py 16k ofPESGAET, i AT EUSCHANAR kB
i ndi cat ed by elongstiancef at laasteabopdd percentrpeeferably gt leastabput ¢ percent. (henaper
2V ewed i grn N MaREIEY bt fitgt of ﬁé‘%ﬁé%‘}‘””ﬁtf‘"‘o?{ e e s
2% 1 east 70 pEPGRA20AMG 1 OPeSEOREEnD Ahe TG RES DU SrenBh 1P e SRt | ve
pattern” as usaildetrengthriefatrigast abour 0300 1Sucinlal papehapsd provideshée aesthétid ed
to the web, p I ' | njtj . i . ajlwve
pattern can beeiehe stoshitbd i ", deBoralipt TRkRl" sithobd Salihing’ HEHAN TS
shape; di sconelongation) propettiea.sThe, tatplctensilerstigngth; elongations aag burst sirength are

sem cont i BYOUseasured uSifg protedtiRs sé AR belowect i on, such as al ong the machine
or cross-machine directton of the web 20.) The decorative pattern 200 can

be inparted to theThebadkgraimdssoriivepdferablypoompiiseval RastitwoFegibas disposed!in ng
formati on of the we as detscrl bﬁd | 4R d.elt1 %il bel Qv 9?1139050
a nonrandom, repeating pattern and distinguishable from each other by at léast one
property, such as basis weight, density, or fiber composition. In one embodiment,
the background portion comprises at least two regions distinguishable from each
other by basis weight. Such a multiple basis weight background portion is believed
30 to enhance the elongation properties of the web, and increase the ratio of burst
strength to total tensile strength.

Two or more paper webs having a background portion and decorative pattern
having at least one high basis weight region can be joined together to provide a
muitiple ply paper product.



PCT/ US99102343 12 3 AUG 200Z In Figures 1-4, the nonenbossed decorative
pattern 200 conprises a plurality of discrete, decorative indicia 220. In
one enbodi Mh29/39%9%0e decorative pattern can conprise |ess t hdiCTEHBNH2430
decorative indicia per square foot of the gveb. The pattern caq%c rhmg
bet ween about 1 and about 300 discrete decorative indicia per dggfg ot
of the web, nore preferably between about 1 and about 200 discrete 6

decor ati ve indi ci &hegpresegtizmventiaoilso prosridey @ method: fqrrnedking b ipapérewele bavin@out

10 and about gﬁég Lves 1 ndiGi . t. . of .

di screte) decéfbaa I eﬁll?&ng(:’l'gllogqgg% @g&g%‘ﬁiﬁﬁf“gﬁ rgrﬁ1 g‘é?éégmﬁg%%%@gpib\?%s

i ndi ci a 220 byveight regien.qlbameethest inclydesithe steps of qrewiditg; 4 plusality of seliujosic
conprises at lfipesisuspeadéd i ifisd Sariier, slich ds&@ited pRAidinga ﬁbbﬁ&iﬁ\t%if&mn%hi ch
is greater tha thehsurrqund ng back roundd ortlon 00.“16 In.Figures and
4 Sach decor SRR PAYINE THUS, BERDRS 2PuEt a0 HRnesifil e selifosts Bogst Sndane
regi ons 236 whigeid, carderedrterthe forming elemenier The methowfurther #fchpies olie sfeps of

Cnetude o pl uikfhife $ iRl i the Bithinh Dot il altefl' B SniEhebus
formed by t he stagghtd forimsa wesbghavingeaybaskgrat®d pottien midyh decerativewpatgérn whigh ons

230 can have | L : i t t . i Laht
of cach col I Syt L e g hadwlpRlegion e d Kisl EHipATRRS! afithi
subst ant i al | y a¥efage basis weightofdpe swronnding bagkgrpund,portigd hackgr ound porti on
100. The paper weh,20 can conprise at least three regi ons disposed in a
nonr andom repeat i H}ft‘alf%fr?)"‘ngt#‘l‘étﬁ?reé‘?c{l)‘f@ ih?l ﬁﬁpﬂi%*fgm%a%l‘ﬁe SYRPAch
ot her by at | appdramsschapingpewedy mattemingesurfacemranséerting uie o@b Srarh ithe fofmihgsi s
wei ght, densit e £i (o) Lk ' S 4), the
background por q“&hpﬁ%g'gg‘i&cgﬁg%“éégsga%l @Q?He?%g?pc*r??&agﬁgk ?os%% "r'gel i ons
110, at | east demsifyingcattbastas kpartiomof theyiweb to2provideca roogtinyous inadwarkd High ar e
di st i ngui shabl . . i uWﬁ% : basi s wei ght of the
regions 110 |§P%@%§gﬁn?ﬁgeﬁ%%aﬁ%ﬁgﬁt 0 gt ’e"g‘PQS‘i on 120. In Figures 3
and 4, the regions 110 are generally discrete, and are substantially
encircled by a continuous network region 120. In Figure 3, the cells 240
each conprise a plurality of first cell regions 242 30 and at | east one
second cell region 244. The regions 242 and 244 are distinguishable from
each other by basis weight. The basis weight of the regions 242 is |ess
than the basis weight of the regions 244. In Figures 3 and 4) the regions
242 are generally discrete, and are substantially encircled by a continuous
network region 244. Each cell 240 is substantially encircled by one or nore
hi gh basis wei ght regions 230. WO 99/ 39050 PCT/ US99/ 02343 t3 3 A~l ~ 2002
The basis weight of high basis weight regions 230 is neasured using the
procedure descri bed bel ow under "Measurenent of high basis weight regions.”
The average basis weight of the background 100 and the average basis wei ght
of the cells 240 is nmeasured using the procedure provi ded bel ow under
"Measurenent of average basis weight." These are generally "macro
measurenents of basis weight." The basis wei ght of individual regions

wi thin the background 100 and the cells 240, such as regions 110, 120, 242,
and 244 (mcro neasurenent of basis weight)) is neasured according to the
procedure set forth in U S. Patent 5,503,715 issued April 2, 1996 to
Trokhan et al.) which patent is incorporated herein by reference. The
decorative pattern 200 can conprise one or nore |low basis weight t 2
regions. In Figures 3 and 4) the decorative indicia 220 conprise | ow basis
wei ght regions 290 and 290A. Low basis wei ght regions 290 and 290A have a
basis weight | ess than the average basis weight of the surroundi ng
background portion. The | ow basis wei ght regions 290 and 290A can
substantially circunscribe one or nore high basis weight regions 230. The

| ow basi s weight regions 290 forma border internediate either the
background portion 100 or a cell 240. The |ow basis ~,: eight t s regions
forma border internediate adjacent high basis weight regions. By
substantially circunscribing one or nore high basis weight regions, the | ow
basis wei ght regions 290 and 290A help to accentuate the visual appearance
of the decorative indicia. Figure 5 provides a cross-sectional illustration
of the different basis weight regions of the paper web 20. The basis

wei ghts of different portions of the web are



.24 indicated by different thickness in Figure 5. The background portion 100
can have an opacity of at |east about 3 .0. The cells 240 can have an
opacity of wbobgemh about 3.0 The hi gh basis weight regions 289uUsa/e3an
opacity which is greater than that of the background portion and the cells
240, and the high basis weight regions 230 preferably have an gpﬁgpt YUUW ch
is at |east about 4.0. The first surface 22 can have a visible's ace
texture) and can have a surface snoot hness value of at |east 900. 30 The
web 20 can have a surface snmoothness ratio of at |east about 1.2. The

sur face snpot hness and SWOBB@BDE@R@I@N@MQQ@{ES forth belowin
"Test Methods." The paper structure 20 can be selectively densified to

provi de a nonrando ati € d i variation. The paper
structure 20 can be%‘{sel?g@ ?bgﬁ&géﬁsﬁ%ﬁ flg sag’ﬂgecg%w tf@&'ﬁuhr&d?(gmﬂgtp ayY and

bel ow. I n one distiocyretaiminghthep apasentsinventian, cit 36 kebiayed shes inventiorr as dettpr
repeating patt i i : j : i 50
PCT/ U899102343%%e‘_'g&x?u?#%6%;@5%102?1?;%%2@%*%3%%&% pohidredibR Wid th%é&%@

basi s wei ght r 8EAYIASS, Imwhichilikegiementsane designatedhy the same referencequmeral and:
particul ar, the paper structure 20 cap conprisge a relatively high density,
cont i nuous netmrk%‘@&ieoln'sén %?EEP'&PE? pPgP%{‘c? 2 P3per SYbrands acrording tonane

di spersed t hr oegbodiménbef thelprésentsinyentiogh density continuous network region.
6 Figures 6 and 7 depict the surface 24 of a paper structure 20 of the type
shown in Figure 1. Fighrer2is agchamaficglluseratién efithe papéerveebsshowatin Figusl.i ncl udes
a continuous network, relatively high density, relatively thin region 330
and a plurality of Kgererkisean phdtegraphit enlargemesh of the, typelofitpaperi wel Bicskn in
regi ons 340 di g$pgregd throughout the continuous network region 330. The -
continuous network region 330 provides web strength) while the relatively

| ow densi ty, regi onsFiggr@ 4|Oi§@Vsbﬁlﬁndt\ieblltﬁuhkoﬁeﬂthk%héﬁgﬂa’dﬁifﬂguré—?.e regions 330
and 340 are superinposed on the background 100, the high basis wei ght
regions 230, and tIFgee!d is a2A6ss-skétidnalbsechematic illastration ®f @ Poftibn’ dfdgRperdwéh ar e

visible on the relatively, | ow densityvereqi ons 340. Generally, the creping
frequency in the regi ongy@ﬁ&%sﬁ?wﬂé'yrwgergt han -the creping frequency in

the region 330. 1 g I r i i.nvention
can be made wiih tﬁ%@aﬁgéﬁ%&E@%%?%f&&#éﬂ@&@%ﬁ%ﬁh@a“&Péﬁ&ﬁ%ﬁ%ﬁw& hod of
nmaki ng the paper st ruct kigurehshowing thepapefowed tonhave aicontinuous netwosk eegian,
providing a plurality of_ fibers s,usﬁ)ended ip a liqui arrier, such as an
aqueous di sper si on Kigunsais asahematicatiystration af the papes;wieboshowndn Figuge 6.and
depositing the slurty of papermaki fibers,froma headbox,1500 onto a

fi ber reteﬁ%i ve forr'rréﬁ‘l"ﬁ %Eéﬁﬁ{‘&'“ﬁ'ﬁg@%“’?ﬂ%" pE? H?HF{]"@F@H% °l‘6:65gFé's°|dn‘°24 t he
form of a conti nuounakeed papen web gfithe tgpe dHowrsinFiguresI-4paper maki ng fibers is

, deposited on the formng el ement 1600, and water is drained fromthe
slurry through the FiguneiSig aschematic ihsoation of thershest sidaiof ¢ formingrelemerit
papermaki ng fibers 543 gpppaah 86 ulbs to/iaked ipowel BPHHR typkWBun I Fig8 UL v of

‘papermaking fibers can include relatively g fibers having an average

fiber length of gregggre 105 8chematiél URktratfon’shOwiNg arféttargéd 3bhitﬁ|d£tﬁd”'9rtt
mm or 1 nstance,

fibers having an 30 avepage fiber lengih.of.less than 2.

the relatively long fi béﬁ’g“'l,ga °'EMFP'E’§Q§%h%%§‘ fibers, and the relatively
short fibe can c ri .har dwood { i S op e .9 s schenati

illustrati éi of wegﬂg‘#"?ﬁéé? FoEs c&:og?lﬁgu%‘;atlgﬂgé?wﬁa véﬁsoesHBm'%%bthgui tabl e
for maki ng a paper web fomingeleriént@f the typeshovesiodigure®enti on. Figure 10 is

a schematic illustration showi ng an enl arged portion of the form ng
Figure 12 is a plan view illustration showing the sheet side surface of a web

support apparatus in the form of an imprinting fabric comprising a felt
layer and a pattemned photopolymer layer joined to the felt layer to
provide a continuous network web imprinting surface.

30 Figure 13 is a cross-sectional schematic illustration showing the paper web
transferred to the web support apparatus of the type shown in Figure 9



WO 991 39050 PCT/ US99/02343 ' S 3 AU G 2002 el enent depicted in Figure 9.
Figure 11 is a cross-sectional illustration of a formng el enent 1600

showi ng t hevoessimogseni ¢ web 543 deposited on the web faci ng siRETOBIYI2843
form ng el ement 1600, The form ng el enent 1600 conprises a |iquid perneable
woven base 1610 and flow restriction menbefs 1650 di sposed on ¥ h@iwoitn
base 1610. The woven base 1610 conprises machine direction filanments 1612

and cross-machi ne diraglpréVidd 4 pageeMied hhOihg a firbSsulfabi\co@dirhd£1id B PBaTRRIsS
1650 can be forned by a,patterned |ayer cast. or werw se Jjoined to the

woven base 1610. In FididRseeAnd; sybstantially manoplapas YHfage nher s* 1650 i ncl ude

di screte backgroug_d fl qg/.res;t:ri cttj O{l] mereri 1652 and 16%%, . Whi ch_.t oget her
with the woven basefWg? 'f)?gvl?e&'éa '§ WYSHRHON SIGVHINR @ RARRE WER D8NS dPng

to the background 100 a Yarkegdrees. 12 3-4. In Figure 9, the flow restriction
menbers 1650 al so include decorative border flow restriction nmenbers 1660.
The decorative borkigurefi5deapbatographiafis pasierceka papso web anagieagperdingtomnevi de

di screte, decorative pghb&difenCothepR&H iM@ntion.t he decorative indicia 220.
The decorative border flow restriction nmenbers 1660, together with the

woven base 1610) pFigifedts ig a ScHepitticAihatrafge of ®Ppspet 6&6 of Shepe SREWAH Ng to
the hi gh basis wei ght E@gi ogbs 230 in Figure 3-4. In Figure 9y the flow
restriction nenbers 16 850 include cell flowrestriction nembers 1672
and 1674 which to Iy WM ase rQyi ' ajhage
zone 1676 correspgﬁgﬁnd%t&?ﬁé&&r@éﬁ%& kail 'ﬁ?égtrl@sp%ﬁé&‘.ge@ﬂﬁeg% g‘uﬂé i(:5rf;trri er
(e.g. water) is drgi i E,%] d ) i i neous
st ages correspondiﬁgﬂﬁgl_stlﬁég ra|atrtllgg“e&%ﬂ%ﬂ;gflghgg?%83?%n§gi§bwgﬁ The
drainage rate in the dFigurabk zones 1666 is relatively higher than the
drai nage rates in the drai nage zones 16]'516 and_ 1676, with fibers in the
aqueous slirry t ertiBng 190 acEomssestional schematicillystration of apapetwed of thetsy

foam ng the rel ati vel yskyvehinlRigire 18ei ght regions 230 in Figure 3 and 4. The
relatively shorter fibers tend to accunulate in the drainage zones 1666. As

aresult, it is beFigecl is aphotdpeaphvsiagmetion bE4 papenaieb ofthd type ghge iraki ng

1 bers 10,30, Lhe reTal gk Db Rtk 00 f Bk infintGdegenet e
fibers in surr 0“”%i@&%&&?%ﬁeﬂticﬁiﬂﬁt?ﬁﬁm oPéh%E:gﬁét %%ngmﬂq&sg;re%d 100

and in the cells 24 e flow restriction nme : can be”formed on

L he “‘ié‘iB bgsehb%/l p.ghﬁczzt Nﬁ's?h&hﬂticﬁ%xbﬁraﬁbﬁggg@sﬁé@ iside dfﬁlif?ﬁnilﬂﬂ elda;mnwoven
ase ...Suc oW restriction er.s ar nera | .

mper moabi B, such ¢ hat “HissAR be s Gamakspanse web:eh Biedyre oy i Figws 1.
dr ai nage zone has se d drai nage rate which,is.substantially,zero. A
suitable fiber ret WT%‘FBW%&%@R@P“&WB sE%W“%e“?‘f"&‘ﬁ%%mW%R a

phot opol yneri ¢ r essuppastedios alformidg glementadf] the typelsh®vn iteFignte 22.503, 715 i ssued
April 2, 1996 in the nane of Trokhan et al. and U S. Patent 5,534, 326

i ssued July 9, |99Bigure 24is aphatogsaphrofapastior of 3 papefvebimase: acgording to one

i ncor porat ed her ei n by afGhRiveafbodfindit ¥f BRFEENBintEftfonhave a m ni mum wi dth

W neasured general ly perpendicular to the segnent's length. If the web is

formed of a singl eFiguRe2is afschéhatictifhgviration ofhdtpapsly web siodhreindigyrel22ss t han
about half, and nore preferably | ess than about one fourth of the average
fiber |engh of t hEighrd26 is a phbtogrsphvefia portiom ofie gapes webrof thetypeshewnint ur e

Segrents 1660 have a WP 7 MO AR iabar weB R naE s RBfhuous ek pprk dion,
et el erabL |l Sl RS P p RS Al R o

t he hardwood fibersSormn

conprises two or nNpjofird Wﬁra%):hé-ﬁ@ﬁmﬁ@tiw PR R rshiRiE eleMest Mliieﬁ cﬁﬁ’@é‘ﬁseﬁ'hz)

and nore preferabl ess than a t he aver.age f.iber length of the
fibers, preferabl yY%'aP’ﬁ/\bB%PWP‘GQng,‘h?WFH@%V&@@(&jz&cent to the formng
F

el ement 1600. TAILED DE o N

®)

30 Figures 1-4 illustrate a paper web 20 made according to one embodiment of
the present invention. Figure 1 is a photograph of the paper web 20. Figure 2 is a



For instance, for a furnish nade up of 100 percent Eucalyptus fibers, the
‘width s Wshoul d be | ess than about 0.5 millinmeter, based on an average
fiber | engwbofBs@bout | .0 nm Alternatively, if the furni siraTaISINOE3 41D Of
100 percent Northern Softwood Kraft fi berls)I havi ng an average fiber length
of about 3.0 nm then the width Wshould be | ess than about 1.35 AU ¢ one
enbodi nent, the wwdth Wcan be | ess than or equal to about 0.38 m"ng Ss

t han gr equall s&@mﬁ@@ﬂ]ﬂs@atmmﬁéﬁbﬁperm sﬁ@ﬂﬁﬁﬂ?@uﬂeﬁgotl? ebq% argms 0 |
rovi de a channe et we abqQu mm an
Pbout 5. 6 e Shasing e erlarasttpodiohehERBaEr bars e *ﬂ&%ﬁ@g%@rm 1654
can have a wi disa whematis illustratidn of the paper tweebt showniinl Figuve 3aRiguee $ ot crogs-C2

which is | ess t 4 nmm

The menbers 1%‘1793'““ SHusfiBo Bt £ paget “%?zdé’?ﬁﬂﬂﬁmﬁéw'@;" ERI AN aREP RO pifes T
as those of néwhity Figse 4and *HSBQPCTTWG" rig swgthaids arde s e o@thgssg a being each

conpri se hy ghsidsanhaiallyehr&df rfagmgaggnﬁgtszw havi ng a substantially cl osed
pat h shape which substantially encircles at !cast one cell 240. The width

of the hi 92 b?SI STHE pgiper zoemaplbts rfaﬁ%dmgd eﬁ?ﬁﬂ@b% ihQhé fae:t CF@&%néﬁ{rﬁa hOC)
as neasured a 0i n n e closed path s S we, u
mllineter anﬁangi%ﬁgo@p@s gygmf'@r H?Rfrlfﬁmbﬁé' ?réﬁﬁ EF?BS'LEO'Q 2
millinmeter. cyhNed&9/ w%m&c&y%g%ﬁﬁ%ﬁbMOnw 8443 ﬂﬁ&ﬁxslﬁurpeseanflrepurgatsed

t hat d pul [ oL ik | Ki

fi ger\é\nasegul ﬁccltoﬁ‘pﬂ;ﬁer%%ﬁ?Vaaé)&ﬂysﬁdwra,k ?ﬁiélpia{% ﬁfose 1br E@%R\%g Hzas:nr:]%
as cotton | i nagcemplishedsacegrdingytorcommenly ameg& Ss Batent/$,9d9,736pissuedepril
herein ingl udgs ciy foabawainpaxesm&!os%se I8¢ RfHich &uxlnwtparaaéui hé#élirf BY GeferdnRs. as

wel | as mechani cal | ps i udi for exanpl e) grqund
t her nomechani F"‘ﬁﬂ %dag‘f RMH’ER‘S a%' f}? ‘Sheﬁ’ul"ﬁs Wi ved
from both decn@uommadomamniwghous don&mﬂy:assnglfeduem:l Patérited naolswl Ss)suedt her

o oe oot AR 3314 18 Bl MO NE AR pPE P o B e

The har dwood eefierescei t WO @61 3635 pubdisiredoMalp 91806l in the mimheofiaEngelleg, alczmd be

deposited in Pat 1

I ssued 12 Novba%?ﬁirgglgépg%g Lﬁﬂej?’sépgéng&bqg Ygﬁt §§e19€f§ 7£/f4ncd3'89:3?e%
Novenber H0, hergig by mefarepse for the purpesq of Satgeaaheﬁfmsfﬁfbyfofeﬂféﬂém f or
the purpose oforéihoftesiagng | ayering of har dwood and softwood fibers. The
paper furnish can conprise a variety of additives, including but not

limted to fiber bReféeringred Eigusdssl-5sthelpaper web zethaerfgttw setond wppesitelyl s,

ST tabl o et PRS2 B2, HBeaNRH) OPle k! 80 28 CSHITRREL R bilkaround
mat eri al s sucposionpodigated b- reﬂsrtmnc @rxmhyrdifi)(h and 5 nenesthogsedndrsorative pattame

name of KYMENR4R3ted yreE?&ﬁUlnﬁﬁlbé ) Wl mngton, Delaware. Suitable
tenporary wet strength ers 1nclude but are not limted to synthetic

pol Ka;:rél %46; A Sthé BRéET bﬁgp@raglwtaﬁ&é rshtb?d?.d% bﬁ:eﬁ’t“ﬁe%ﬁﬂ‘ace
mar ket e y Aneri ana an uita re

bi nders i ncl uﬁl@aﬁ’gﬁ?’r%ﬁ "g‘ﬁ"c ? 02‘9 °5&°§lﬂ’?5§’e %‘P‘f'@m C
pol ynmer s suchpemoA(IOOciSihbnséEmlﬁmmofﬁmshyfam‘arda yfan-faeagah materi al s

are avail able from CYTEC of Kal amazoo, M. The paper furnish deposited on
the forming el emrenfThe¢dem &@ncvommppm@maaugmrhmmg refgemnto a gecognizable shape

formtion of ngpgﬁapfek%a?&ﬁi fdhﬁférwp@gﬁéfe% if e dFhedaond no

agent i n conmbl nat’| on e ene provi

crepi ng pr ocedecorative pattern garg| %6‘?‘!‘1“8?\“%1‘5“?*11%9 ¢ B’l’“h@ &élﬁ!?}l'ﬂ\é‘éf's 'H‘iWB'r‘Fe

emtaodl rrgnf«% 3?!1@@%9@%51%&9 sﬁtmemn ﬂx%rf?hﬁ‘ oaait@bﬂeaﬁsﬁapeé bbeerﬁxcbﬁﬁrmdnl (eg.

intermediate fi i oned between two,or nore [S

|t o medi at o FOgFEOuS Pcone el SHeh FAIPGE e I of CotiepaeTiry diteolin of

fibers. The Ct}epwdg 200 eMhe decorativecpatfeon 200 cbn bk imparted to the web by selective
drainage of water from the web during formation of the web, as described in more

detail below.



portion of the web al ong the debonding |l ayer. Suitable debondi ng agents

I ncl ude chem cal softening conpositions such as those disclosed in U S

Pat ent 5, 2¥0 9970650 ssued January 18, 1994 to Phan et al. WBCTAISRY025333

PCT/ US99/ 02343 18 3 Al J~ 2002 Suitabl e bi pdegradabl e chemni cal softening
conpositions are disclosed in U S. Patent 5,312,522 issued MyAlG, 200894 to
Phan et al. U S. Patents 5,279,767 and 5,312,522 are incorporated herein by

r ef e{ en]E:e Such chmmlgﬁﬂes $of, ?anmm?etmme pﬂtbrbeouaﬁﬁlpﬁ&s@mm?!y{‘ﬁ
agents for in n er ndi ng in.one L ayers o e
f ?ber s maki ng® Tj% 'ﬁg’g%éﬁra dg&‘d? ?Z@I qu 8f“t’ mkpdimspt, Sﬁ%go PR CRAEAGEAy of
fibers in onecomprtsbrlaslthgnaabmmﬁ(] Hegosativer indicia pdresquerde 20t iof the peperTheki ng
addi tive Com%ah% d%ﬁr?se be(/J mragerass&t I &4 ﬁ@ dzsaggb% AR pet™

Chl ori de. Aswt ener I'S rand paper nmakin | ve
avai | abl e fr oWH¥et et ik Mebo mors @&fﬁﬁaéw betyeenrpout nl g abeut, 230 disgretes

preferabl % prdparatite ﬁﬁdﬁm @er equae@&s?otdmﬁpmw rﬁﬁreoﬁretk?abmw laB&utf 10041dS .
t hough di sper be used. The fibers are

di spersed in ﬂsbﬁgp‘z%fif‘foé?qf 'ﬂi’c'& R%%W%%f?ﬁ@q g’? ncy of fromabout 0.1 to
belevod that ¢ he EitsEagrele, Yerdrauff nalid d0'is Spaiifed i §lpcehy aERae !

oper at i ons whisdiciat228 Hyi the backgreurdi pyrtios ¢00.i iWhe decorativerpatternu2@p camprisesata
consi stency | t;

enbodi ment ) a]:é\ V?Aﬁ\tgﬁ{ﬂ%}?l}%ﬁé w'é%h??é@ R%Bw}‘?h%ggrsi?,a‘wg H%b gé gé\}’eﬁaq ﬁat t he
present i nverﬁ“ﬂ@ﬁ“ﬁ‘@gépg‘@"@m peraiBnd 000 airl aid structures) including
airlaid webs conprjsing pulp fibers, ac%nthetl c.fibers, and m xtures

thereof. he per celftFignres3sandith eagh dgcarptivseindicia220s¢amnrises gepluralify ofhighy
systemis defba@sdvaghtlﬁgxdns 39 WHEh,qwgumntfoﬁhtaabcndek aéﬁaﬁhg te smapg of tief dry

fib inth t ht of
the system  FISaTAE: B £, vENF.Rohiive Sudiel A48 i Hiabii§ 4308, ilyie'e ©
fibers. 24 Thpumlity ¢hcells Zﬂ@bsMnndly énclased bydhe ho@ecﬁoﬂned&yuﬂwﬂugtebawd« ng
rocess, as s e as a
Iﬁands heet nak\lpﬁgﬁl[ Ilegl:og\é gggarﬁ’ Sé@%h %‘se‘%l?ﬁd r’é?in&ﬁs 390 Qgﬁr gﬂgﬁi o%ﬁs&e‘éﬁﬂﬁﬁi
fibers i s depigreater than the averagsrhasisgveightrafinach celb?4 hEhemrymgvlwgslm?, is

fornmed by,g enswedchoéeuazwréahosb qﬁb&mlanﬁteagws télithd GUéra g basisli welphthsugh t he
form ng el errent 1600 by tec ques wel | known to those skilled rn the art.

Vacuum boxes)2ackstorRd PRBINGLO0. hydr of 0i |'s, 30 and t he Ilke are useful in

ef fecting water re val fromt aquequs .di s SIO r ng, fihers
to form enbryonic ‘B RERS “ﬁb %ﬁe COMBNRE o 95 Jgégﬁs ?# ée%f 8 fed on
the formng ehcmmdontaephatmgqaattem‘, dheeregions r’oMgedmmgunhiblbétommhtmberthyp
surface of thg IE weg@%ﬁe&%'saefz@a%m@% Eoﬁ/éﬂﬁ o?%%ﬁs J@Ji?nt' densi

preferably |ess t | n o der

06, I'nc ng
to provide anthifknessapnd, fihemenmpgsitione s Ligures W54 09&8'997‘ @onpn 100
PCT/ US99/ 82 34&ontprises G Zfldrlity of first background regions 110, at least one second

backgrodnd region 120. The regions 110 and 120 are distinguishable from each
other by basis weight. The basis weight of the regions 110 is less than the basis
weight of the region 120. In Figures 3 and 4, the regions 110 are generally discrete,
and are substantially encircled by a continuous network region 120.

In Figure 3, the cells 240 each comprise a plurality of first cell regions 242
30  and at least one second cell region 244. The regions 242 and 244 are distinguishable
from each other by basis weight. The basis weight of the regions 242 is less than the
basis weight of the regions 244. _In Figures 3 and 4, the regions 242 are generally
discrete, and are substantially encircled by a continuous network region 244. Each

cell 240 is substantially encircled by one or more high basis weight regions 230.



havi ng substantially nonopl anar first and second surfaces 547 and 549. Mbre
‘preferably, the difference in elevation Dis |ess than about 3 mls.
Preferabl y,whbesgkevation Dis preferably |ess than about 1 périRsy@sey age
fiber length of the fibers in the web) and nost preferably | ess than about
116 the average fiber |length of the har dwobld fibers in the web3 {UFH2002
enbryoni c web 543 travels with the form ng el enent 1600 about a return roll

1502 and is broughtrwbesni lwaexgm@ﬂmgﬁ lsaﬁi vﬁe*gnwegioﬁyrzgons ﬁ&@@r@atdéﬁx 2¢H@0-

The next step 0 co i S ransf err| ng
enbryoni ¢ web @%er@ H%FHEC‘* Bgﬁ’("n‘ﬂ‘ °§:§'3§ basis ytsigh téfﬁj‘a'i sat J9€2200
havi ng a firstaverage baﬂﬁ)azeghd oﬁtltedxaokgi'oandieo@ﬂﬁiékhe'iha-agé bmﬁ‘\ﬁélgmdot\mbcells

(desi gnat ed by u ur 0 hewfl r st si 20
of the appar at u@ &%%é ds ;t/lgempgoc\%g%ﬂe Q'spre e§§§Wynﬂé1 aMS?JsHEﬁ"%et"grPgi of
bet ween about @emdbam&melgm"per cent at the point of transfer to the web
support apparatus 2200. In one enmbodi ment suitable for maki ng the paper web
ZO of the type showhhgss 8regganeeally. /macre aneasuremeptsopf bagipaveights’ 2The basis

gorrp{ ise a Pafx?agmk@n mawetmwrr@gr.mgwmh?h? thcwf:ﬂf % waﬁmlt)te) cells leutot ﬁﬁkﬁsl
ewat eri n e | S e manur act u eton S
devat oring el teaiogs, 380 Md, 28, o208 Tk mebbpromaty o GEiHeaRti B st
woven base w tdvcondirtg toi the peotedidd sgafonthan d. 8 2Rdtent 575030715 issued tApaD2y H996, toa

woven base vvel-gjaghmetaabowm 11%@%?&%@5 ra?élf“’t?erran\flt\)g%tﬁ{&g? a stratified batt

construction ( eni er over ni er avin 2.2 ounce per

square foot. The d?M@tc%Ebﬁﬂv%jJaEteﬁﬁQO@aééﬁ fmnu prise. B %?a.hbJe' foxv ¥hsie RdiEhe 22

scfm The resultin can ve a general ni f orm dens
Al ternati v y, regiqas. wéb Figusen 3 tand 4 ﬂe@rymnélsn 20 e@nmsed@wéusnsovmgmart

24 a p: edet2 Sr Ndegidfs PO gﬁu 2OGA. %@%Jslsﬁﬁénglﬁﬁebeni;t@ MZ%Wﬁa%gabba%HWéﬂt
appar at us e accC I nNg.t,0 assS| ghe

Patents: 4, 514 ga“ theaveer R}FFF i pd e W%‘Hngzﬁx'é&maﬁ‘ P°'1'°523 he dow
i ssued July 9,batid8keiglet régiokin280 ahd Q98AX2R subssantiatly brcrhscibe o 92 move Righ)

d ) . K .

1094 to Tr okhaisswbhe udibn 3400 Fhe BowSbasis,Befaht rfions 235 fifm & border

5, 334, 289, i ssintetmediate esmenzthellaglqsmun@omarioétorea cejl 231043‘11he7lew basisseightJul v
11, 1995 tm né! fotn: a Bordidp lﬁt%ﬂnﬁdéﬁé Uﬁ‘tﬂa&dﬂf ‘H?%@ba%@g@efgﬁt %%bbi esgyJr.

et al.; 5, 500;2‘6 sued Margh

i ssued May 7 9‘6“‘[’@ wamﬁ"'ypz Lne. °"5“‘9'EF4 5&%35? s‘%"d@!f regions, t °Y9‘@6‘)s to
Trokhan et al . weight> ¢égiditd 290 Ende2o0X thelp2to atEeéifudte thé Ofduan a eaddnce of the

5, 624, 790) |ss(g AQI‘Hd 29, 1997 to Trokhan et al.; 5,628,876, issued My
13) 1997 to AYSFQrativepdicids 301 746 jssued Jan. 31) 1967 to Sanford et

?B,;137205082§’er o Hifoey ogBftes Gl Htion htohA it S eighs

i ssued Mach 4)regospof thepapamhweb 20. The bags weighty,efidifferent pertions gbthegvely han;
5, 366, 785 }s5sUiadichied by HiferéIHickResSHFigh re ﬁ"ﬂ\e%a skdtodriPportion 160 cAfiNavédn

| 996 to Sawdai, the- |scI Qs ur es or at ed
reference. Fi gPRaGYy phatieast p °$"I?§stfrﬁg EP 5‘{} Eﬁ‘ft %BB%@ Bt us
2200 whi ch canThechigh ddsit sveighaegions m(bﬁﬂempledy pdiicheis rgraterdhmtﬁat ofitheon

to th b. R t 2 d 200
compr 1 ses s deEk P.“ﬁ" RrfpH S o s 2doy afd S Bl HRSE Wi DREBHL 2367
web support apprafemh!ee DR mltbevhwh is heleﬂstrabpuf 4 9 Cﬁﬁﬁfmm&cb& rcarf have
drying and i ”p@‘\rfslb’ggﬁtg'f%@ttbﬂbﬁ aﬂd%ﬁ%ﬂ@é a‘@@ﬁa&&"sﬂo&ﬁﬂ@s’é ﬁ%@*}&m Iea-E{‘@Od‘eb

support apyar at us as a facing side 2 a_second

opposi t el y3% acThgywsb 4@ canhave ?MM‘@P{S@W% fa&‘ﬁp#raét"ﬁ‘ét shoyd) 1.3 Thesurdacsi t h

the first web §lﬁ’66tﬁﬁbs§' S 3R1dAtHmRYAITAtid Nife Vin€abared @s Net Uofth1Belowhén fTegt | 2
web facing si dlsfg sconprises a first web contacting surface and a second
g

web contactin éce In Figures 12 and 13, the first web contacting

f i first f T felt
Sur face 2230 i 5. di s B RAPSEAERE 25 4af bs speth/tblabriR 16 pRVige'y Bpfabdim .
2230 is a web mepeatmgt patterh aiftdepsity sarationheThe [papé¢rastaictyre 29 cdansbe Iselsctively
opposi tely faC&é?ﬂlﬁ'iﬁ%?’&Qsé;rﬁbﬂ i H{ofr@eaa.?%a%w 1n %né @mEb&iH{eﬁ‘é tﬂ@g sthdotufeNe

second web contacting surface 1s provided | ayer, 2250.
The web palé er $AMRMISeE P AonLandgom, focanng eat}eav R etafmfyh@sk and I, ews'tzzmmhas
a web contacting top surface 2260 at a second el evation 2261. The

di fference between the first elevation 2231 and the second el evati on 2261
is less than the thickness of the paper web when the paper web is
transferred to the web support apparatus 2200. The surfaces 2260 and 2230
can be di sposed at the sane 24 elevation, so that the el evations 2231 and
2261 are the sane. Alternatlvely, surface 2260 can be sllghtly above

Y PN NN PN Y PN NN N o o o o o o o NN PSP



30 preferably | ess than about 2.0 ml| (0.05 mm), in order to maintain a
relatively snooth surface 24 of the web 20. The dewatering felt |ayer 2220
is water pewomabdsoand i s capabl e of receiving and cont ai ni ngCRAISe9/0234ssed
froma wet web of papernmaking fibers. The wgb patterning |ayer, 2250 i
wat er inpervious, and does not receive or contain water presseaj AU&&D@Z web
of papermalting fibers. The web patterning |ayer 22S0 can have WO
991 39050 PCT/ Usgeripn®sad witlg anUeastoore @fconhé rhighudasie bvaghtt acgionsg 280, the
surface 2260, gg 100, Bt eHé"c11d 240 el Siritaliae! BleYpapbGrulfilte BB'caficBBAs

The e F°%250

| ayer can be discontl nuqus or .sem cQnti nuous. ) ‘gatternl rye? I a%
preferably conprietatiyely high dgasitysicontjpuqus Jieswogk regian, and, disgrete stefasivelynlophe

first surface 3gmftyasgiond Higpdrsedpoudhbaetiaelatively HighHehity' ciftinloR netwotihat
a portion of the.web patterning | ayer 2250 penetrates, and is 6 thereby

securely bondeff#Y" the first felt surface 2230. The web patterning |ayer

2250 preferably does.. 0 tire I ckness t felt

| ayer 2220)gbut [ ns?é@gsseg?%gggd%ﬂﬁoﬁgﬂw egesﬁtghdet{r? B%J%ﬂt&rﬁﬁ"fe ?heodqtﬁfmeess
of the felt | ageowirFigusenhi referringhte Flgurdsh6|andy7,athe smctures2 liidlidey of

t he web suppor ; I del : X1 Dyl :
conpressi bili t%o@?ﬂ? Eghﬁﬁgﬂg?g?ag%.&Rﬁ?ﬂﬁlg%e%e%?ghggg %ngl fﬂﬁl{,’%l}g;
2220 conpri ses Ohdisereifs elatively fove demsity; relasivelyithick regipnss3A0: dispersed theughout

{co: ned, t su<2:r2142$heb¢/oma&liséﬁawgtptr 'iﬁvw@{ tl'hfétclbuﬁl?d&xe nﬁﬂfdfﬁqte%n‘GQW%?ovides .
il anents i gure " | .e erjal.s fromwhic e nonywoyen pa
can bt or med MAE) YiFES e dhh SRR ot deBsutdEas HOTROUdS e Relko
and synt hett2 c fabsoebencguch as pol yester and nylon. The fibers from which the

batt 2240 is forned can have a denier of between about 3 and about 20 grans
per 9000 neters of {Theaeginns 33hgnd3401are superirposed oathe baxkgundri 0nathe high

| ayered constrygtd Qua: : 0 ' heft . fd bheret : h ZES.
Tho fel t 1 ayer Co0bgeishe RRicRpa00 SR lincells P W Figtesd W7, ofEing FlRer 145
the web away f atmvisitde fony the relatively, dew density reginns 39Qar Eenprallye tom ¢repiog

surface 2232. FHguéllin HRyREioAs 390 Gl bRaywer tHaRthe ErRpME ifeQLi¥ncdaRIRE Yegisit ked
fibers di sposeqaglélj atl}:’é'r‘u thgl first felt su?f ace 2e230b %r?eéaf e'l‘c?ql ayere%aéfgo

pref erably has relatively high density and relatively small pore size

adj acent t first 24 felt surface 2230 as.,conpared tqo.the densi a ore
S or thdbrel 1 & uswes sttty 28 Becording I ueCHERAE v dighy o beymads vl e

t hat wat er ent papermaking dppasitus shéwms cin2Bigarei 8. c The imethadvarf rhaking tthe gapest
surface 2230. fNah e : : - hi r

t han about 2 m-gnn&ftﬁ on.e%z,rgg%&;%ﬁt hgﬁ@kﬁ%{@%ﬂ@fﬂﬁﬁ@%&% cg;ﬁﬁ éaalve
a thickness of suwpendashinadiawid carriss, such asAm aquSOyRHispsEsiancaf papsrmaking Bbers v
961 00812 publ i skefbrmasTaotvr hnd HEPEitiNGRhE SRS papertlaking fibers forta oddbs096,
WO 961 25547 pufl.ished August 2 996 | in e of Tr.okh .al .
Us. Patent g s ita,h H8e treitiye sombis Alstents 16045 THH TopmineralGnaRy 1600 ifin
Substrate Ror llecform dfapontimiousdeltfin Figdre8igust 22, 1996; U. S. Patent

Application 08/640,452 "l ~gh Absorbence/Low Refl ectance Felts with a
Pattern Layer" fi | Sthe/sturiy o paperogking fibersUs depositedcon theforrningt ¢lement 1600,

08/672, 293 " Melah@Qvatdr is dYfihePtrdnOmhe shirty HroihOthé 46rming element 1600 to form an

embryonic web of papermaking fibers 543 supported by the forming element 1600.
The slurry of papermaking fibers can include relatively long fibers having an average
fiber length of greater than or equal to 2.0 mm, and relatively short fibers having an

30  average fiber length of less than 2.0 mm. For instance, the relatively long fibers can
comprise softwood fibers, and the relatively short fibers can comprise hardwood
fibers.

Figure 9 is schematic illustration of web or sheet facing side of a forming
element 1600 suitable for making a paper web 20 according to the present invention.
Figure 10 is a schematic illustration showing an enlarged portion of the forming



22 ~ 3 AUG 2002 Making Wet Pressed Tissue Paper with Felts Having Sel ected
‘*Perneabilities" filed June 28, 1996; U. S. patent 5) 5 56, 509 issued Sept.
17, 199b tQoldorshan et al.; 5,580,423, issued Dec. 3, 1996 tpgTAMRYLEHE et
al.; 5,609,725, issued Mar. 11, 1997 to Phan; 5,629,052 issued May 13, 1997
to Trokhan et al.; 5,637,194) issued June'i0, 1997 to Anpul sk§ AYGa2002and
5,674,663) issued Cct. 7, 1997 to McFarland et al., 6 are incorporated

herein by ref elepmedémtted REFiRUFPPS Figlire i 54 %‘gmegae@%mimaaomgg gﬁﬂﬁgt ive

resin to a dewatering felt or for the purpose of disclosing suitabl

dewat ering fel "é‘?e""l'ﬂgo%léW‘ég itnge‘F‘E'IYP“'FaW'&rSS"Z“Z@POé'W emthe web facing side of
pernmeabi l ity ahe formingdiéiernl1600. 200 standard cubic feet per mnute (scfm)
where the air perneability in scfmis a nmeasure of the nunber of cubic feet

of air per m nute Thedbrmiagelentend 600 conprisesa)liquié péandabltwovenchasé 1616 ahd
| ayer) at a pr . o f | erin | tret hi ckness of
about 05 | noifos; Haficloh RS fsibag bhond SUACUBAIE (e iPdRe 5,
can have afi ail61pesarennises imichinie disetioanfilaments 56 ki andberass-machine fdirection
mor e pref er ablffarh@$$ 161N TRE Pelw F3RicHich Members W&ﬁrbﬁﬂarﬁﬁhtbf %%er‘%ggo

a

can have a basgi s wei ght of between apout 800 an bout 2000 er
squar e rreter,S‘%Yﬁ'&%ﬁé?’égg‘eﬂﬁ‘ﬁgl‘{'?’d(‘ﬂé ?gmmomf 1&@ ded by 1 g t hi cEness) of

b b : bi ' b . bi
conti moter - The aith FBRTSAaNe AR fslFetioh Mitsvers, el et discied Sagkbround os
than or equal flow testriction menikiers 1652cdndt 1654f which tagether 2dfi0the evenlbas@hb €0 f el t
I 2220 i . I ‘ t J | f
roo et on) W sepuih s i e Forectos ARG 8 Y paRBISTET otk in Flfres

mllimeterl2 a hsis weight of about 1400 gmisquare meter, an air 24
perneability of about 30 scfna and have a doubl e | ayer support structure
having a 3 ply nullpHigureQethe oy restrictiontrembern ] §50:#lse includg|decerative horder

monof i | ament  dfiods sésRsdlioneEmembast 1660, WERY decofitivebbdrder2 AW féﬁiﬁcﬁ@ﬂﬁﬁérﬁ&rﬁlw on
a_ de

fibers having eni er of Efgut 3,at,. the first .surface 2230, an i er
of between abo@f5 13 lg;fo'r’?f’dfl PEoyide 9&6’5‘?‘? a‘i%%?ﬂﬁ%rﬁa PR ORESPONARg Lo, rtpﬁce
2230. The web deaqrative imdigiar220us THaOOGecohative bordér floweresttiction membdérs 1660,

tt [ 30 0 ' ' t b '
Do ace 7960 HoBHfie SAay e hal pE" 160, Eﬁg‘é‘gn?ﬁ%ﬁ%’gﬁﬁ? HIILEER 1) o
shapes forl8t h@oupmmmtgzmh-ggbmuwnsbww& 3din Figureded to circles) ovals

el ongated in the machine direction (lvm,n Figure gg pol ygons, irregul ar
shapes, or nixturd8 B@ufendsetheTHawresiriction gmemibers 59 alsooinclude selhflowious

net\_/vori< g op S%it?afoh@aﬁ%&wwn ?ﬁavma vtfv}hi@hlttg A6d withOfhe %Evaerbwug}n% 9}) 28
rojected area Of. . suppor ar at us S Vi.e .

DT Usoe! 0954 Pravide BBl fore B 3oRenoniingla e el 450 inBrredart oo
percent and about . ' . 0.
The conti nuous net]\i}%rlm%gﬂéﬁﬁeé%rew %%84 g@ﬂ%ﬁé@éﬁg’f 9{e§g§ﬁm§ﬁe§é&{r&&3%8§39
mor e pr ef er abl Sjmultaneeuss stagesocerraspondiog tauthe drairagecroncl65@r LeAG, and 1&4st

of the 6 aapar o S ahSgORE0 kD il drbided 2ind 1686 35 Rbely Nighe? i SicGrafidgar o2 -
conti nuous net{ssnt rﬂ’@ﬂ?&%‘%g#ﬂ!ﬁ’s%@ Y”Eﬁéﬁb‘é’om e Ewwgﬁ'&i))st&?&‘%
openi ngs 2270 thekccwrfiulatesinthé @rainageczone 1666, thereby Tornging e/ felstivelyDiigh basis

bilaterally sta red in.the chi,ne .di rection (MD) and cross-nachine
di rection (CD)wgghetd'gg’eﬁ %ied;'“iﬁrga‘ff 3§“d atent 4,637,859 issued January 20,

1987 whi ch patent 5 J‘CMIQE@OJh%hgp ABES Gedd B adcahfRidfd G the drainage zones 1666.
As a result, it is believed that the average fiber length of the papermaking fibers in
30 the relatively high basis weight regions 230 of the decorative indicia 220 is smaller
than the average fiber length of the papermaking fibers in surrounding portions of
the web, such as in the background 100 and in the cells 240.

The flow restriction members 1650 can be formed on the woven base by
selectively curing a photopolymeric resin on the woven base 1610. Such flow
restriction members 1650 are generally liquid impermeable, such that second



12 The followng U S. Patents related to photopol yner resin structures
and/or drying fabrics are aiso incorporated herein by reference: U S.
Patent 5, 3909239050 U. S. Patent 5, 274,930; 5,275,700; 4,514, 326T/UsA2102343
5,098,522. The web is transferred to the wgb support apparatus 2200 such
that the first face 547 of the transferred web 545 is supporBeAUBnZ@
confornmed to the side 2202 of the apparatus 2200, with parts of the web 545
supported on tdnainagerZoae baP2 ftond drairmgp aate svhich rslsebsmimaﬂylpq:ror tAeshitablet fiber f el t

surface 2230. rg@ﬁlﬁe?&%cé%ﬁ%eﬁéqﬁ{) dal®oe'G: Q?ﬁe%uw;thnafp%d eﬂn&:c resin as

substantially macroscopl nonopl anar _con gure

13, the el evatdissiosed BFW@WCE‘ Het Ratent 155203015 esé@edzéeol and99han éhﬁ name 02230

of the web suppgkhandRRPadAd LSS m&ussssm‘zﬁsl iSsuea iy 9srm¢é infth@ harh& 8 TRAKMAR
face of the web remal ns substantl al [ t\2(5(5‘@3“_]0&"00 i cal |y nmonopl anar when t he

web is transf & pledhich RatRD %&fﬁéﬂcgmga §E0%Lul ar, the difference in

| evat i t woen 4 (4 2260 and_th f. 0 b |
TR e g el I R R e M

of transferri rpgmehécelabtwthmsegmahsmh olfithe waeh psformed of zcmhgbatypbenf fiber,
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the form ng elaéﬁ@mnelfeeohpsthwem st leagthoofthe fibersy JE thewel isrfoemebas a
depi cted in Fikgiogesbous niktitd FSdifferéAC BbER B/pRS iMiluding Habdibdddhhd sawoea

gDnLreygﬁijtkgBa‘{b%ﬁ@?g%%@F{%f (60 e g Hith 3 oried etk ?eé%hgeswh%u an | s
carri e308n2§ gexi\?pgﬁéﬁtawel’e’&m\l/mm ab%a :mcrfbmh fbfr thet Smggnddﬁgen;;dﬁgquroeftgg et o
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the surface 5 S"Q#b%t“ﬁgg‘m‘e“y}‘%zﬁkg?%@ﬂg‘ﬂ‘r T8 BpH5° Brekltably IFMHCRRE T,
over the vacuuhg |syersadiacent tgthe frymingrelementd $80hood 2800 i s nount ed opposite

a section of the vacuum proyvi di_ng, port.ion of the va uum ressure ol |.
The vacuum provi difi9gnstAnes.Jar 95{5’“8 mﬂéeeptﬁ%gw@mm "’H{ﬁﬁ t he
felt |ayens2229.shdild belexs thanraboud®§ niilfinkterabased od aﬁ&@@rabeaber léﬁgth whdtwut i N

of the vt or i1 TS BPREEl i URUABlmighels Snads D S Il BortnAfrtndf, SoR5BEA " Y|
the web and t Hraftefibers hgdng 2p2everage ﬁhﬂ riengsh rafaabioy 3:@ myuethebythe hmdtha&bum
provided by r Qshbul&%bslhﬁnsﬁﬁam ?%}ﬁ ?ﬁgﬂe emBodihfelt, e @m?'wgar?’b %an gﬁout

saturated steam per oun er at_ a pressure, o ess t

15 psi. The vdlf&ﬂ%‘é?éb‘?%orrbs m@?s(sﬁh@meﬁpwp QUYL inGM- of bet ween about

1 and about 15 inghes of Mer nd ferabl t .3 an out
12 inches of Mer cur\y S8MeMs lggéngé‘e 1 to\p W‘ilea%eléamglc‘ﬁ@ﬂ? gr@%gq‘g
900 i s a =uctilohofbetseen about! 1. Onmnuﬁdmbmutado imm,\imicinasiecembiddirhenPabolatc2.6. A
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Corpany of Kot vinrcRevedS 1B57RAE 1652 ST RAVE £ Shdthca pobERity Shyygh g e
provi di ng por twidth Mmdsspnlrmﬁmiﬁabas lesnithantG; and sehichvis betweeaahow Q.4 sum
shown). The Y Sl 4R dwag mtmﬂb&zolm PN NN hBleabizesCald shilfes
rotating surface t ermé‘t’&d’%ﬂ q’& % bg%‘h can be a drilled or
groovod surfac¥ %‘Fﬂt@ﬂljﬂ‘Ws\} em 5335 d(e e surface 2204. The
surface 910 rotat |n the gl recti Ogeégﬁ%éﬁ%h?? upgﬁ? 4. bazgso\ﬁggﬁ &E’%b
provi di ng porti on t

support appar mOS\aQiaQQ sabstmhllwetosemﬂathpbwmhlsh Rulistantinlly erirciesdt kehstongh

the steam hoo u
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900. 30 The Yan ryer typically conprises a steam heated steel or iron
drum Referrlﬁ@ Wwﬂﬂ'gures 8 and 14, the web 545 is carried into the nip
800 supported on the apparatus 2200) such that the relatively snmooth second
face 549 of the web can be transferred to the surface 875. Upstream of the
nip) prior to the point where the web is transferred to the surface 875, a
nozzl e 890 applies an adhesive to the



surface 875. WO 991 39050 25 PCT/ US99/ 02343 3 AUG 2002 The adhesive can be
‘a pol yvinyl al cohol based adhesive. Alternatively) the adhesive can be
CREPTROL bwansh/nodpesi ve manuf act ured by Hercul es Conpany of P&T/wsSmgLian

Del aware. O her adhesives can al so be used. Generally, for enbodinents
where the web is transferred to the Yankee Hrum 880 at a consi 3t A y2002
greater than about 45 percent, a polyvinyl alcohol based creping adhesive

can be 6 used. At COQSk gk n t
can be 6 used. Al co dheW. Ve@ogthkpw%ad tpb? nSROH vt AR rmafly caﬂpﬁs%l ihe

E‘ gg adhesi 3{1 f&é&‘!@eed to
the web direct | BAPeHMAXHE; P9 'Ed f inNentign. HpVeves: ? ﬁfF uiase Rulps,
surface 875), isuch asumien Imi:rsyvby@ssd:craydnnsetca,nm bet imedaWmsl pielps aseflilcherein

At et nati vely. PRHEEEREhHFRORER ab Ratbsbir@and Jifisd Pl 36 S5 o8 b Riged >
a transfer rol|pwlppinchuding, for| example, asroumbrqudbahﬁrrmmechml Pulpsi angl Elerei ve

coul d be added tRerhd®RRRGEIT BULY S(@mp hmﬁet damdoffr&nhebmp “ﬁﬁ&isnemd
such as by adding.t he dhe5|ve to queper furnish in the gbox

From about 2 po rQu§ Bgfsugany %Biﬁﬁ’ds magively,; 9@%&‘1‘?“5‘@“&&9&% @ZFffpeﬁucbcﬁﬁ of
paper fibers driyehedid fibbR, dahteasedr um 880. As the web is carried on the
apparatus 2200 through the nip 800, the vacuum 1l s providing portion 920 of
the roll 900 provi dBethahardwoodrpalps tané seﬂwbadepuR:BOthmi' stfatatelyborstugethet may

e 800y berbkRRoyRE THE iR Gl RSN T AR LB, BF alle wavexyg“
800, the web pacandcrerﬂqusmdyerlaygeﬂo pbvidea smtmﬁe:dumh;rU Say?pmnaﬂusommﬁsued
i nparts theppat gy nlﬁqrb@ifwg*a&wﬁ ah@ U. éepaiu.stfm ?ﬂG{QsJea N&\Rndtler 36, 1‘9%%547

of the web 545. The Second i's a, substanti al macr oscopi call
monopl anar f aceMopgansghak 2 mprgmami herein |y referenge Q'é&l'&na“@eﬁ‘f sééhsslpsmss

posi tioned agai R§éringtdfhasdiieddeshdtsefiwodd fidessyer surface 875 as the web is
carried through the nip 800. As the web is carried through the nip, the

second face 549 is sm‘hacpabadﬁﬂgeh cafh colmprisermovdriesy of additid€s; inolubding but not

Accor di ngly) "o BPUSERE b Nindes TREGTAIE S00F AL Wkt SRR SRRk ARHRSGS e, .
of the web 545) bindeér reatetials,and chemicalsofteniog pemaommu&ntabieMtlsgremgthbpidansar
30 In non-ty Ougn@luﬁbrb\w %r@qio?g’g'ﬁﬂh%”hﬁteﬁag %ﬁtls %g)ﬁ'aﬂ{l&f 1@!’33%) Rﬁhﬁesms

consi stency of et ween cent

545 is transfersdd undef the trade aé@escf5K ® saTH dyn TC%FMGG pdngton,

i mparted to theDeﬁbvaw &ﬁdasﬁttbmgbbaryiwmwngthqm&bs inthe Mt taR€ hoPflindifed to
surface 2260 is

a.rt ovI de t | us
regi on 330 and f sﬁﬂ?ﬂzglafsel 3?%%@9%899’&%8? s);re,ngé‘ &%‘i%@% 9
Fi gures 6 and 7markémd memﬁm@ymwmsxwom 3.3 AUK 2002 W thout being
limted by theory) it is believed that, as a result of having substantlally
all of the second f&sitabiegdpostrengthebindersi insludehmatesialse such, rasa carbawgmethyl

~drying of the welpske aﬁﬂc&t‘i‘tﬁucﬁ&l ErsisacHlY ACED® 71 ENThé CFPROUCED Eamily of
possible with a web-which as on aﬁﬂ%&tlmg ti of tgﬁasecond face
agai nst the YanfBestrengthapaisnl ¥ are,av D § B%gtdcess can be
enpl oyed. The 6 enb n|c n, be farne a.for
descri bed above, mﬁﬁmﬁﬁedmgfé qﬁﬁ?m% °‘§Wﬁ§38§§r§?ﬂa.°§wfnﬁ? B e
decorative patt detfondhigtagemobﬁubit forthation bbsome fiter b Gberfbondyasthesvebr is dried.
doct or bl ade.
direction stret (k:rﬁ \agpod‘%ﬁ#e%%%r oug %’?@9%{"3{5‘5%&"?@8 C{‘a tﬁ?% %?Ithe | on
0677612A2 publ i Steping@roessaresuls in a gorionpfithe:web heing ewﬁm& 1@torm emhgiimensses
a Yankeel esgo papRs g@donbg FlefCan 88 Gppled fif GHEQ' BifiNg i Mitdtmediate fiber layer
positioned between two or more layers. The intermediate layer acts as a debonding
layer between outer layers of fibers. The creping energy can therefore debulk a

portion of the web along the debonding layer.

Suitable debonding agents include chemical softening compositions such as
those disclosed in U.S. Patent 5,279,767 issued January 18, 1994 to Phan et al.



I 2 by reference. Figures 15-18 illustrate a paper web 20 according to an
al ternative enbodi nent of the present invention. The paper structure in
Figures | Q89%/3%88hri ses a background portion 100 and bet weeRCAREY/02883 and
about 50 discrete, decorative indicia 220 pgr square foot of the surface
22, as viewed in Figure 15. The background portion 100 can cogpzAU@ez[]gg

| east 50 percent of the surface tg area of the first surface as VI ewed
Figure I5. In &melblmbiodhgmhble ¢Hemidah safyerang)comppositians at®disclosgu indé$. Ruateheast

70 percent of &Res g4 {g ﬁfﬁo 99'a%fﬁg‘ﬁe8a @%Cbaeégé%r ﬂ@%@ﬁw ¥9

indicia 220 is 'separate ad| acent decorative In
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ground porti I'gur es

aver age basis he surroundlng
| S-18) each dg@bggk’?@é" M- comprises a plural i ty of high basis

docorat i ve 4 ndi oi 20958 ‘%!-fte? é&g.-ega&sqrgwﬁa e 67 E%s0f e s mRyavers | '

conprise |ess omrsaf@mmgfibe preb 20ris a papermagingfaddiive goinpssing MiBstabDi(T oéh

ercent of the e ﬁﬁ"ﬁ%" d{p&} dlecorat 2 I n
Igl gures 15-18 ﬁ“ﬂ%ﬁg ﬂﬂ?ﬁr?@bﬂy&f ce @40 su stantﬁea %ﬁbggcoggge %§ |
the border for HXPGENELdrand,papsaraking agidftivee gvailablez ftp mTﬁ@wﬁl §rompaay s o

wei ght regi onsc}Q&mencn'ave a basis weight that is greater than the average
basi s wei ght of each cel| 240. The average basis weight of each cell 240

cant be Sligst anti al The emblggni‘lgavéﬂﬁﬂg}/sﬁa@zrg%aw preparedi fodth afifa hb@sbdi Spesdion of
B hown T Pitur eapermakiag oRts ShBag aprdons SN ah BEas 32'3 Théns:

three regions fiberparedispensed inche aantienliquidptediavea qombistency of henf stguoiis] bei ng
di stingui shabl %(JuE ok @r‘étht"t *}ﬂ{ei%w@lgs laﬁd ‘Qﬁlh%m be:ﬁ\gflﬁ{:{epr& Ih%ﬁ@ Qt“i;éii%v&?

and 18, the ba groun porti are
wei ght, cont i nthetitherpsesgot inventignois apnlmca !; ﬁ@l mpﬁt farmings omnrgtmswhere éheaﬁbem y

| ower basis 6 y¥Rididpersed Qeﬁrrﬂar 'hqﬁid%%ﬁ%%%n&nﬁt@ﬁ’m@ﬁ%aﬁ H@omﬁ%t perdéntS In
network region 120, nd a plurali |scrett§aétle8| .ons,. 130 h regi Qn

130 generally Eﬂc?’?"é &g gal a&“’f’e? #&U@F?‘ | B M eipg, lypited @éjl o3 3t Srhe
regi ons 1108 ar believedichat yhedprebeér diwentioblie also applidabler togairiaid Istdctures) mdlmmSI S

?ﬁ‘ggﬁ‘ég."éné“zsérjgwé’”%sicé%phé g pul AREEF sl Pheie i Bt heriol o' 00, have
2nd 12 the regi ons Tlg héchit BhiBAG it A diperdoh YUt WP oo Gta¥lsttaned
rel atively highs %tnmemﬁwgm}lemwncd:wenéhwmht efydry fiber.in the systemaundey of

discrete, rel aEéﬁéﬁicYadoﬂVi? Wi&il' YR Rdl Wéi?htoﬂﬁth%‘ls?st@ms PEibeE telght - alvays
t he conti nuous netwg‘;311 urality of discrete Tregions 246)

each region 2?;8 Rj&’ﬁ é@gﬁﬂgﬁ&'t& $e| atively | ovve][ basi s wei gh )
242,.. T 2.
oo T e e S i ) SO OB LS
A ;@‘z::;;msi;m“;'mzm;;m ot it
? ac of B ang %

pr edet er m ned arlatlo asi s wel |n t t.he

cel I's 240 hel pthedorming element| 16Q; she Q)‘Eb'NﬁﬂlichQi’ H3ois £o guymemnllmﬂq gortion

t her eby hel pi ngfiHa aﬁ%@&ﬂtdiﬁﬁe?snﬁé‘ﬁnedﬁﬁpﬂﬁfbh??tﬂé%hﬁh g edmdnba6be rtcéﬂhi jure

wei ght 1 egi ong 6l KREmahpseceilic e 26t UARETBOH, rinscars Pydro Bas' )

wei ght regi ons r

basi ;: S wei gtI% s ahd che filey sretuseful tin @ffectirg Wa&rvnebnoaalefmmcthe at;aeblfcsydmﬁelrnMness

in Figure 19. ve an opacity of at |east

about 3.0. Thegg%ﬂ%gﬁgggg%gﬁg%aﬁgﬂg&ggigc y at | east about 3.0. The

the backgr ound por  FEPE 1Y Sfud MerdbrygRicusdl bl it B Whe Torinp dlekient o
J lgoo The difference in elevation D between the top surface of the flow restriction

members and the woven base 1610 is preferably less than about 6 mils (0.006 inch;

0.152 millimeter) in order to provide an generally monoplanar embryonic web 543




30 and the high basis weight regions 230 preferably have an opacity which
Is at | east about 4.0 The difference in the opacity of the backgound 100
and t he cewlgs99dégsoas conpared to that of the high basis wei gitTusgiogsss 230
in the decorative indicia 220 help to make the decorative indicia visually
di scerni bl e. Basis weight and opacity are freasured as descri bed KN& @g02nder
Test Met hods. WD 99/ 39050 PCT/ US99/ 02343 2g 3 AUG 2002 Figures 20 and 21

depi ct the sur.iﬁﬁ%e safsttiafly RAGRIplataf U ARD 36cdid §J?’Ecé§’@37 S{HA™M49 N FAloge!r €S

15-18. Referrin o Figures 20 and 21, the structure 20 can i1nhclude a
conti nuous neP ’R‘?ly'rﬁ‘lea‘{'ﬁ‘ﬁ@f“i/"m ﬁvﬁ'@ﬁﬁt@/?‘?sééh%ha%’@) 3amiis-a Reterably, the of
di s;:r ete, rel areiraaﬁinynlipwedegwytlgss rtiezg abomut 3!H)thdiastmgsgﬂext Ihﬁgugifcstgé fibére jnd
cont i nuous network regi e rk regign r avi des
Web. st rengt h. e G &9 s BibteraE SR has BHE: 6" qate® R el of et
bul k and absohirdwopd fibkes in thei wels 330 and 340 are superinposed on the

background 100, the high basis weight regions 230, and the cells 240.
Figure 22 ¢s an i |Thessmbryonin web 543fteavelsiwithotherforming elzmenn 1600 ahout beetused t o

provide the PrAHes®r 4HdTS Brotiht #td e proxiiaity S Weivedd! ﬁxpgankpgaﬁamezz@@p;ﬁé ed

in Figures 15-18. Figure, 23 shows a pnbryoni ¢ web, suppor on the formng
el ement 1600 "% Stearil m‘iﬁg@ the mpgovéﬁ% smﬁnasezswffﬁ@nsdgwwgwan&m 34300
clzgggrid_ses a lj'ﬁ@m’ Kﬁﬁﬁmﬁ@' b'ememv?glmglﬁb@m@mﬁd 2200rasingi z{:ﬁ:?sﬂﬁidérfem}zﬁrs

i spose t he v S [ apit. | a_portd,en t he
woven base 16?8&?56%%30%"%%% gﬂ}ee"%?.fer%ﬂ‘e‘%‘? Qﬁts'&g%t?ﬁ’ #’gfﬁ“gﬁr%ﬁg& 1BPES0
can be gener aB) is suppafted onthe firstrsidep2202uofothe cpparantsc2POn gThé embryonicawed
nenber 1689. ' ' 0
ond about 500 POgeo ?'?%2?gSﬁ%ﬁﬁjﬁﬂge@%ﬁ%&b&E‘“’n&‘ei?b%?tzpﬁ%%?%“ha PR g
1600, as vi ewdf@nsfer tojtheweb sppporhappaEame?2001680 can conpri se phot opol ynmer
resin protnrsions_which aqr’fﬁ cast .onto the base 1610. The flow restriction

menbers 1680 proviRengembogiment suifable for making thn paper web 28 of sbx hPEshewn o and
tT Ee cells 2:101: réls(sgngH}eSt\ﬁdthsgpperQitp@ﬁraﬁlti}e 229@2%%1h@mw§b R Pdpérmaker’sl 8.

e open netwqr et ween adj.acent, nenber rovi.des a gr
Jone cor r 6spodEHERTE fihe LS OUFDAL SXSTPIENE Hithie AEwsising S5 at AMERERS
structure of phess fefpeamifactred byPAppleton Mills 3hAppleton; Wiscon$iB81 provi de

drai nage zones corresponding to the regions 130 and 246 in a paper
structurel®df the Thpdewntenngifelt Fanyhave a stackedcdaubleaworantage adthomultifilameptrver s

and 242 10 a paparhend abled mindTReritid OD It ANER st Sudgh GARRE 2510
Festriction moHiRE Rer SOHRe dPet, Sud A 3aRY bt ongRIGAR (h Seriaibaver 1§ degien
provi ge gr eas hivifig aswdiglitedtt3. 21cuyicé peresqubire Mt._nmbglw_a{eﬁﬁg:felﬂ'bﬁ haveah a’iﬁgg
provi de drai nage z s eorresponding . i

in a paper st Pg%?ﬁ?ﬁﬁﬁ?%P?tfﬁS“f?ge&?ﬁomgi'%%‘@u%bl%?‘ %,&E%%gé%r&tﬁgéﬁﬁ (irﬂ‘(?)mm
in Figure 22 densityegdremativelyntherwebcsupioB agpamtus 2260 can bogenstrurted de inapasbnd
to a singhg diwmtmdd?}%%fﬂnhﬁfgm%%‘ﬁ”g& singl e continuous cl osed

path area 1684 ‘cou ovided to rm eac ecorative indicia. WO
991 39050 PCT/ US99/fe3deb support apparatus 20 may be made according to any of commonly

assigned U.S. Patents: 4,514,345, issued April 30, 1985 to Johnson et al;
4,528,239, issued July 9, 1985 to Trokhan; 5,098,522, issued March 24, 1992,
5,260,171, issued Nov. 9, 1993 to Smurkoski et al.; 5,275,700, issued Jan. 4, 1994
to Trokhan; 5,328,565, issued July 12, 1994 to Rasch et al.; 5,334,289, issued Aug.
30 2, 1994 to Trokhan et al.; 5,431,786, issued July 11, 1995 to Rasch et al.; 5,496,624,
issued March 5, 1996 to Stelljes, Jr. et al.; 5,500,277, issued March 19, 1996 to
Trokhan et al.; 5,514,523, issued May 7, 1996 to Trokhan et al.; 5,554,467, issued
Sept. 10, 1996, to Trokhan et al.; 5,566,724, issued Oct. 22, 1996 to Trokhan et al.;
5,624,790, issued April 29, 1997 to Trokhan et al.; 5,628,876, issued May 13, 1997
to Ayers et al.; 3,301,746, issued Jan. 31, 1967 to Sanford et al.; 3,905,863, issued
36 Sept. 16, 1975 to Ayers; 3,974,025, issued Aug. 10, 1976 to Ayers; 4,191,609,




29 3 ~~r 2U2 The flow restriction nenbers | 680 can be positioned on the
base 1610 to have a center to center MD spacing X 1 of about 2.0 to about 3
.0 nm a c¥Ot9eR9ese center CD spacing X2 of about 2.0 to abolCTAIIIAI43an MD
| ength X3 of about 1.5 mmto about 2.5 mjp and a CD width X4 of about 1.0
nmto about 1.5 mm The openings 1681 can have a length XS of3 appu)f 7 nm
to about 1.1 mMm and a width X6 of about O Smmto about 0.9 nm Fl ow
restriction risapérMarchsh 80 toeTrekhan: #,28P065nissued dDéc. obf, pk80i tonTrodhar; he
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Gnit area of the BEWEs 128pd3 Iiisrss piticdr wob ngben ehasrenn SR wbieh an
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or esont 1| By erfietes 145hd €3, 86 R W bbr Spadthns P 2800 RS uERRLriBE o yer
backgr ound pcd220andiwek patteming: layert2258bolhe wetp sutipottr apparatieie22i0acan\be in
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of the first Papes maghine) Theweh,supportAnpacatyn2dG0chas)a firsk wehReing sife 2208 on
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wei ght regions. | i , I ) Raliecioa: L | ow
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about 2 mm and about 5 mm.

30 PCT Publications WO 96/00812 published January 11, 1996, WO 96/25555
published August 22, 1996, WO 96/25547 published August 22, 1996, all in the
name of Trokhan et al.; U.S. Patent Application 08/701,600 "Method for Applying a
Resin to a Substrate for Use in Papermaking” filed August 22, 1996, U.S. Patent
Application 08/640,452 "High Absorbence/Low Reflectance Felts with a Pattern
Layer" filed April 30, 1996; and U.S. Patent Application 08/672,293 "Method of
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24 Figure 19 provides a cross-sectional illustration of the different basis weight
regions of the paper structure 20 depicted in Figures 15-18. The basis weights of
different portions of the web are indicated by thickness in Figure 19. The
background portion 100 can have an opacity of at least about 3.0. The cells 240
can have an opacity of at least about 3.0. The high basis weight regions 230 have
an opacity which is greater than that of the background portion and the cells 240,

30  and the high basis weight regions 230 preferably have an opacity which is at least
about 4.0

p

The difference in the opacity of the background 100 and the cells 240 as
compared to that of the high basis weight regions 230 in the decorative indicia 220
help to make the decorative indicia visually discernible. Basis weight and opacity are
measured as described below under Test Methods.
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991 39050 PCT/ US99/ OBigdrds 24-27 illustrate a paper web 20 according to yet another embodiment

of the present invention. The paper structure in Figures 24-27 comprises a
background portion 100 and about 1 to about 200 discrete, decorative indicia 220
per square foot of the surface 22, as viewed in Figure 24. The background portion
100 can comprise at least 50 percent of the surface area of the first surface 22, and in

18  one embodiment, the background portion 100 comprises at least 70 percent of the
surface area of surface 22.

Each decorative indicia 200 can comprise at least one high basis weight
region 230 having a basis weight which is greater than the average basis weight of
the surrounding background portion 100. In Figures 24-27, each decorative indicia
220 comprises a plurality of high basis weight regions 230.

24 The decorative pattern 200 in Figures 24-27 comprises one or more low basis
weight regions. In Figures 24-27, the decorative indicia 220 comprise low basis
weight regions 290 and 290A. Low basis weight regions 290 and 290A have a basis
weight less than the basis weight of the high basis weight regions 230. The low basis
weight regions 290 and 290A can substantially circumscribe one or more high basis
weight regions 230. The low basis weight regions 290 form a border intermediate

30  the background portion 100. The low basis weight regions 290A form a border
intermediate adjacent high basis weight regions. By substantially circumscribing one
or more high basis weight regions, the low basis weight regions 290 and 290A help
to accentuate the visual appearance of the decorative indicia.
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T visually, thereby helping to accentuate the decorative pattern of the paper structure

18 The background portion 100 can have an opacity of at least about 3.0 The
high basis weight regions 230 can have an opacity which is greater than that of the
background portion, and the high basis weight regions 230 preferably have an
opacity which is at least about 4.0.

Referring to Figures 26 and 27, the structure 20 can include a continuous

network, relatively high density region 330 and a plurality of discrete, relatively low

24 density regions 340 dispersed throughout the continuous network region 330. The

continuous network region 330 provides web strength, while the relatively low

density regions 340 provide web bulk and absorbency. The regions 330 and 340 are
superimposed on the background 100 and the high basis weight regions 230.

Figure 28 is an illustration of a forming element 1600 which can be used to

provide the predetermined variation in basis weights of the type depicted in Figures

30  24-27. The forming element 1600 comprises a liquid permeable woven base 1610
and flow restriction members 1680 disposed on the woven base 1610. For clarity,

only a portion of the woven base 1610 is shown in Figure 28. The flow restriction
members 1680 can be generally annular, with an aperture 1681 extending through

each member 1680. The forming element 1600 can comprise between about
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goup consi sti ngoffstiRy abthéFadpdmpdensi ty, thickness) and fiber conposition;
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Rherein the dehgRasoRhEe siind (AR egBlindiofd § BAGHE MR B “st‘%é‘%?gﬂt
regi on havisg d\miml’iga'myrﬂ-l%hulaewatsngg ecqugs in kimultateoub stages teoyght of t he
surroundi ng baﬂﬁgf rM@@ é?%%rlt Ofind i A&Qs e/ bR Aenéddr dhdviddanyoxes. The ~ 2002

6. The paper we erein ackground port|on corrprl ses at
| east two regi HHENRE %Q@Gompfﬁeih%)ﬁh%fﬁﬂ@m‘e?@ﬁééﬁtr@ ywire manufachedyt | east

two regions bepp@ppietdn Wirel sTApPIGoA,"'WIkcERi) ti Wivé bélig Rsple-1RE Si\iare
weave configuration having 90 machine-direction and 72 cross-machine-
direction monofilaments per inch, respectively. The monofilament diameter
24  ranges from about 0.15 mm to about 0.20 mm. The wire has an air
permeablhty of about 1050 scfm. The photopolymer resin is cast on the wire
to provide a difference in elevation D (Figure 11) of less than about 0.006
inch. The value of C is about 2.0 mm, the value of W is about 0.3 mm, the
value C2 is about 0.5 mm, and the value of W2 is about 0.3 mm.

The embryonic wet web is transferred from the forming element, at a

30 fiber consistency of about 10% at the point of transfer, to a dewatering felt.

The dewatering felt 220 is a Amflex 2 Press Felt manufactured by Appleton

Mills. The felt comprises a batt of nylon fibers. The batt has a surface denier

of 3, a substrate denier of 10-15. The felt has a basis weight of 1436

gm/square meter, a caliper of about 3 millimeter, and an air permeability of
about 30 to about 40 scfm.
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/. A A . A3&% AYs. A39. AL. A9 . AYs. A& AYU . A& AF5LI . AY] . AL_. AA& As2. A9. AsE. AA’
. AA&, . A 9. A3s. A?. AFBe .daeorativé .wab{ isAdOnver&E imtosa .hadlogantus, Awo-ply bath

S-A Afs. An. A A{igué‘pébéshﬁn% the witd-Side '(Mrﬁce 22 in Figure 5) facing outwardly.
18  The two-ply toilet tissue paper has a basis weight of about 25 pounds per
3000 square feet, and contains about 0.2% of the temporary wet strength
resin and about 0.1% of the debonder. The resulting two-ply tissue paper is
soft, absorbent, aesthetic and is suitable for use as bath tissues.

EXAMPLE 2

24 First, a 3% by weight aqueous slurry of Northern Softwood Kraft
(NSK) fibers is made using a conventional re-pulper. A 2% solution of the
temporary wet strength resin (i.c., PAREZ® 750 marketed by American
Cyanamid corporation of Stanford, CT) is added to the NSK stock pipe at a
rate of 0.2% by weight of the dry fibers. The NSK slurry is diluted to about
0.2% consistency at the fan pump. Second, a 3% by weight aqueous slurry of

30 Eucalyptus fibers is made up using a conventional re-pulper. A 2% solution
of the debonder (i.e., Adogen® SDMC marketed by Witco Corporation of
Dublin, OH) and a 2% solution of dry strength binder (i.e., Redibond® 5320
marketed by National Starch and Chemical corporation of New York, New
York) are added to the Eucalyptus stock pipe at a rate of 0.1% by weight of
the dry fibers. The Eucalyptus slurry is diluted to about 0.2% consistency at

36 the fan pump.
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at the resin surface of at least about 800 psi, as calculated by dividing the nip
load in pli (pounds per cross machine direction lineal‘inch) by the nip width in
36  the machine direction and the decimal percentage of the resin surface area per
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with a doctor blade The doctor blade has a bevel angle of about 20 degrees

and is positioned with respect to the Yankee dryer to provide an impact angle

of about 76 degrees; the Yankee dryer is operated at about 800 fpm (feet per

6  minute) (about 244 meters per minute). The dry web is formed into roll at a
speed of 650 fpm (200 meters per minutes).

The decorative web is converted into a two-ply (each ply comprising an
outer hardwood layer and an inner softwood layer) bath tissue paper having
the wire side (surface 22 in Figure 5) facing outwardly. The two-ply toilet
tissue paper has a basis weight of about 25 pounds per 3000 square feet, and

12 contains about 0.2% of the temporary wet strength resin and about 0.1% of
the debonder. The resulting two-ply tissue paper is soft, absorbent, aesthetic
and is suitable for use as bath tissues.

EXAMPLE 3

First, a 3% by weight aqueous slurry of Northem Softwood Kraft
(NSK) fibers is made using a conventional re-pulper. A 2% solution of the
18  temporary wet strength resin (i.e., PAREZ® 750 marketed by American
Cyanamid corporation of Stanford, CT) is added to the NSK stock pipe at a
rate of 0.2% by weight of the dry fibers. The NSK slurry is diluted to about
0.2% consistency at the fan pump. Second, a 3% by weight aqueous slurry of
Eucalyptus fibers is made up using a conventional re-pulper. A 2% solution
of the debonder (i.e., Adogen® SDMC marketed by Witco Corporation of
24 Dublin, OH) and a 2% solution of dry strength binder (i.e., Redibond® 5320
marketé& by National Starch and Chemical corporation of New York, New
York) are added to the Eucalyptus stock pipe at a rate of 0.1% by weight of
the dry fibers. The Eucalyptus slurry is diluted to about 0.2% consistency at

the fan pump.

The individual treated furnish streams (stream 1 = 100% NSK / stream

30 2 = 100% Eucalyptus) are separated in the headbox and deposited onto a
forming element of the type shown in Figures 22-23 (Alternatively, a forming

element of the type shown in Figure 28 can be used). Dewatering occurs in
simultaneous stages through the forming element, and is assisted by a

deflector and vacuum boxes. The forming element comprises a photopolymer

resin cast on a wire manufactured by Appleton Wire of Appleton, Wisconsin,

- 36 the wire being a triple-layer square weave configuration having 90 machine-
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about 2.5 mm, the value of X3 is about 1.9 mm, the value of X4 is about 1.3
mm. The openings 1681 have an MD length X5 of about 0.9 mm, and a CD
width X6 of about 0.7 mm. The value of C3 is about 2.0 mm.

The embryonic wet web is transferred from the forming element, at a

fiber consistency of about 10% at the point of transfer, to a web support

12 apparatus comprising a photopolymer resin layer joined to a dewatering felt,

as shown in Figure 12, The dewatering felt is a Amflex 2 Press Felt

manufactured by Appleton Mills of Appleton, Wisconsin. The web support

apparatus has a continuous network surface and about 60-80 openings 2270

(Figure 12) per square inch. The resin has a projected area equal to about 35

percent of the projected area of the web support apparatus. The difference in

I8 elevation between the resin web contacting surface and the felt surface is
about 0.00S inch (0.127 millimeter).

The embryonic web is transferred to the web support apparatus to form

a generally monoplanar web 545. Transfer is provided at the vacuum transfer

point with a pressure differential of about 20 inches of mercury. Further de-
watering is accomplished by vacuum assisted drainage until the web has a

24  fiber consistency of about 25%. The web 545 is carried to nip as shown in
Figure 8: The vacuum pressure roll has a surface hardness of about 60 P&]J.

The web 545 is compacted against the surface of the Yankee dryer drum by
pressing the web 545 and the web support apparatus between the vacuum
pressure roll and the Yankee dryer drum at a calculated compression pressure

at the resin surface of at least about 800 psi, as calculated by dividing the nip

30 load in pli (pounds per cross machine direction lineal inch) by the nip width in
the machine direction and the decimal percentage of the resin surface area per

unit projected area of the web support apparatus (0.35). The fiber
consistency is increased to at least about 90% before dry creping the web

with a doctor blade. The doctor blade has a bevel angle of about 20 degrees

and is positioned with respect to the Yankee dryer to provide an impact angle

36  of about 76 degrees; the Yankee dryer is operated at about 800 fpm (feet per
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The decorative web is converted into a two-ply (each ply comprising an
outer hardwood layer and an inner softwood layer) bath tissue paper having
the wire side (surface 22 in Figure 5) facing outwardly. The two-ply toilet
tissue paper has a basis weight of about 25 pounds per 3000 square feet, and
contains about 0.2% of the temporary wet strength resin and about 0.1% of
the debonder. The resulting two-ply tissue paper is soft, absorbent, aesthetic
and is suitable for use as bath tissues.

EXAMPLE 4

First, a 3% by weight aqueous slurry of Northern Softwood Kraft
(NSK) fibers is made using a conventional re-pulper. A 2% solution of the
temporary wet strength resin (i.e, PAREZ® 750 marketed by American
Cyanamid corporation of Stanford, CT) is added to the NSK stock pipe at a
rate of 0.2% by weight of the dry fibers. The NSK slurry is diluted to about
0.2% consistency at the fan pump. Second, a 3% by weight aqueous slurry of
Eucalyptus fibers is made up using a conventional re-pulper. A 2% solution
of the debonder (i.e., Adogen® SDMC marketed by Witco Corporation of
Dublin, OH) and a 2% solution of dry strength binder (i.e., Redibond® 5320
marketed by National Starch and Chemical corporation of New York, New
York) are added to the Eucalyptus stock pipe at a rate of 0.1% by weight of
the dry fibers. The Eucalyptus slurry is diluted to about 0.2% consistency at
the fan pump.

The individual treated furnish streams (stream 1 = 100% NSK/ stream
2 = 100% Eucalyptus) are separated in the headbox and deposited onto a
forming element of the type shown in Figures 9-11. Dewatering occurs in
simultaneous stages through the forming element, and is assisted by a
deflector and vacuum boxes. The forming element comprises a photopolymer
resin cast on a wire manufactured by Appleton Wire of Appleton, Wisconsin,
the wire being a triple-layer square weave configuration having 90 machine-
direction and 72 cross-machine-direction monofilaments per inch,
respectively. The monofilament diameter ranges from about 0.15 mm to about
0.20 mm. The wire has an air permeability of about 1050 scfm. The
photopolymer resin is cast on the wire to provide a difference in elevation D
(Figure 11) of less than about 0.006 inch. The value of C is about 2.0 mm, the
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?M I #@" 10%a Giber consistency of about 65% by weight, and carried to the nip 800 shown in
Figure 8. The web is adhered to the surface of a Yankee dryer with a sprayed

creping adhesive comprising 0.25% aqueous solution of Polyvinyl Alcohol (PVA).

The web is removed from the Yankee dryer dry creping the web with a doctor

blade. The doctor blade has a bevel angle of about 25 degrees and is positioned with

18 respect to the Yankee dryer to provide an impact angle of about 81 degrees; the

Yankee dryer is operated at about 800 fpm (feet per minute) (about 244 meters per

minute). The dry web is formed into roll at a speed of 650 fpm (200 meters per
minutes).

The decorative web is converted into a two-ply (each ply comprising an outer
hardwood layer and an inner softwood layer) bath tissue paper having the wire side
24 (surface 22 in Figure 5) facing outwardly. The two-ply toilet tissue paper has a basis
weight of about 25 pounds per 3000 square feet, and contains about 0.2% of the
temporary wet strength resin and about 0.1% of the debonder. The resulting two-

ply tissue paper is soft, absorbent, aesthetic and is suitable for use as bath tissues.

EXAMPLE 5

First, a 3% by weight aqueous slurry of Northemn Softwood Kraft (NSK)

30 fibers is made using a conventional re-pulper. A 2% solution of the temporary wet
strength resin (i.e., PAREZ® 750 marketed by American Cyanamid corporation of
Stanford, CT) is added to the NSK stock pipe at a rate of 0.2% by weight of the dry
fibers. The NSK slurry is diluted to about 0.2% consistency at the fan pump.
Second, a 3% by weight aqueous slurry of Eucalyptus fibers is made up using a
conventional re-pulper. A 2% solution of the debonder (i.e., Adogen® SDMC
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O- Eucalyptus slurry is diluted to about 0.2% consistency at the fan pump.

The individual treated furnish streams (stream 1 = 100% NSK / stream 2 =
100% debonded Eucalyptus / stream 3 = 100% Eucalyptus) are separated in the
12 headbox and deposited onto a forming element of the type shown in Figures 22-23
(Alternatively, a forming element of the type shown in Figure 28 can be used).
Dewatering occurs in simuitaneous stages through the forming element, and is
assisted by a deflector and vacuum boxes. The forming element comprises a
photopolymer resin cast on a wire manufactured by Appleton Wire of Appleton,
Wisconsin, the wire being a triple-layer square weave configuration having 90
18  machine-direction and 72 cross-machine-direction monofilaments per inch,
respectively. The monofilament diameter ranges from about 0.15 mm to about 0.20
mm. The wire has an air permeability of about 1050 scfm. The photopolymer resin is
cast on the wire to provide a difference in elevation D (Figure 11) of less than about
0.006 inch. Referring to Figure 22, the value of C3 is about 2.0 mm, the value of X1
is about 2.4 mm, the value of X2 is about 2.5 mm, the value of X3 is about 1.9 mm,
24  the value of X4 is about 1.3 mm. The openings 1681 have an MD length XS of
about 0.9 mm, and a CD width X6 of about 0.7 mm. The value of C3 is about 2.0

mm.

The embryonic wet web is transferred from the forming element, at a fiber
consistency of about 10% at the point of transfer, to a web support apparatus
comprising a photopolymer resin layer joined to a dewatering felt, as shown in

30  Figure 12. The dewatering felt is a Amflex 2 Press Felt manufactured by Appleton
Mills of Appleton, Wisconsin. The web support apparatus has a continuous network
surface and about 60-80 openings 2270 (Figure 12) per square inch. The resin has a
projected area equal to about 35 percent of the projected area of the web support
apparatus. The difference in elevation between the resin web contacting surface and
the felt surface is about 0.005 inch (0.127 millimeter).
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"1 910%& () -against the surface of the Yankee dryer drum by pressing the web 545 and the web
support apparatus between the vacuum pressure roll and the Yankee dryer drum at a

calculated compression pressure at the resin surface of at least about 800 psi, as
calculated by dividing the nip load in pli (pounds per cross machine direction lineal
inch) by the nip width in the machine direction and the decimal percentage of the
12 resin surface area per unit projected area of the web support apparatus (0.35). The
fiber consistency is increased to at least about 90% before dry creping the web with
a doctor blade. The doctor blade has a bevel angle of about 20 degrees and is
positioned with respect to the Yankee dryer to provide an impact angle of about 76
degrees; the Yankee dryer is operated at about 800 fpm (feet per minute) (about
244 meters per minute). The dry web is formed into roll at a speed of 650 fpm (200
18  meters per minutes).

The decorative web is converted into a two-ply (each ply comprising two outer
hardwood layers and an inner softwood layer) bath tissue paper having the wire side
(surface 22 in Figure 5) facing outwardly. The two-ply toilet tissue paper has a basis
weight of about 25 pounds per 3000 square feet, and contains about 0.2% of the
temporary wet strength resin and about 0.1% of the debonder. The resulting two-

24 ply tissue paper is soft, absorbent, aesthetic and is suitable for use as bath tissues.
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issued September 30, 1980 to Kearney et al., which patent is incorporated by
6 reference.

MD and CD Stretch:

MD (machine direction) and CD (cross machine direction) stretch are
measured according to the procedure for measuring “Stretch” set forth in U.S.
Patent 4,225,382, which is incorporated herein by reference.

Burst Strength:

12 The dry burst strength of the tissue is determined using a Thwing-Albert
Burst tester cat. No. 177, equipped with a 2000 gram load cell, obtained from
Thwing-Albert Instrument Co., 10960 Dutton road, Philadelphia, PA 19154, Tissue
samples are placed in a conditioned room at a temperature of about 73 +/- 2 degrees
Fahrenheit and about SO +/- 2% relative humidity for at least about 24 hours. A
paper cutter is used to cut eight strips approximately 4.5 inches wide CD) by 12

18 inches long (MD) for testing. Each strip is placed on the lower ring of the sample
holding device with the wire side facing up, so the sample completely covers the
opening in the lower ring, and a small amount of sample extends over the outer
diameter of the lower ring. After the sample strip is properly in place on the lower
ring, the upper ring is lowered with the pneumatic holding device so that the sample
is held between the upper and lower rings. The diameter of the opening in the lower

24  ring is about 3.5 inches, the plunger has a diameter of about 0.6 inches. The tester
is activated, so that the plunger rises at a speed of about 5 inches per minute and
ruptures the paper. The tester provides the value of burst strength directly in grams
at the time of sample rupture. The 8 test results obtained for the eight sample strips
are averaged and the burst value of the paper sample is recorded to the nearest gram.

Surface Smoothness:

30 The surface smoothness of a side of a paper web is measured based upon the
method for measuring physiological surface smoothness (PSS) set forth in the 1991
International Paper Physics Conference, TAPPI Book 1, article entitled "Methods
for the Measurement of the Mechanical Properties of Tissue Paper” by Ampulski et
al. found at page 19, which article is incorporated herein by reference. The PSS
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6 For purposes of testing the paper samples of the present invention, the method
for measuring PSS in the above article is used to measure surface smoothness, with
the following procedural modifications:

Instead of importing digitized data pairs (amplitude and time) into SAS
software for 10 samples, as described in the above article, the Surface Smoothness
measurement is made by acquiring, digitizing, and statistically processing data for

12 the 10 samples using LABVIEW brand software available from National Instruments
of Austin, Texas. Each amplitude spectrum is generated using the "Amplitude and
Phase Spectrum.vi" module in the LABVIEW software package, with "Amp
Spectrum Mag Vrms" selected as the output spectrum. An output spectrum is
obtained for each of the 10 samples.

Each output spectrum is then smoothed using the following weight factors in

18 LABVIEW: 0.000246, 0.000485, 0.00756, 0.062997. These weight factors are

selected to imitate the smoothing provided by the factors 0.0039, 0.0077, .120, 1.0
specified in the above article for the SAS program.

After smoothing, each spectrum is filtered using the frequency filters specified
in the above article. The value of PSS, in microns, is then calculated as described in
the above mentioned article, for each individually filtered spectrum. The Surface

24 Smoothness of the side of a paper web is the average of the 10 PSS values measured
from the 10 samples taken from the same side of the paper web. Similarly, the
Surface Smoothness of the opposite side of the paper web can be measured. The
smoothness ratio is obtained by dividing the higher value of Surface Smoothness,
corresponding to the more textured side of the paper web, by the lower value of
Surface Smoothness, corresponding to the smoother side of the paper web.

30

Opacity:

Tissue samples to be measured are placed together, along with the X-Rite
transmission density standard having standard density strips (#61254; X-Rite Corp,
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6 Windows 95.

The resulting image is imported into the Optimas V6.11 image analysis
software (Optimas Corp, Bothell, WA). The intensity calibration function is used to
identify three standard density strips and register three calibration values (0.04, 024,
and 1.49 optical density) corresponding to those strips using the mean log inverse
gray value (mLIGV) density mode. The calibration showed an r squared value of

12 0.9999 with a residual of 0.0077 density value.

An ROI (Region of Interest) is defined for each tissue paper region (eg.
Background 100, high basis weight region 230) to be measured. The ROI is defined
using the polygon region-of-interest (ROI) tool within Optimas. The Data Explorer
utility within Optimas is then used to measure the mLIGV (Optical Density) of each
of the ROI’s and the results are saved to a spreadsheet file (e.g. using EXCEL brand

18 or other suitable spreadsheet software).

Opacity is defined as:
Optical Density = Log (Opacity)
and
Opacity = (To/It)
24 where
Io = incident light intensity

It = transmitted light intensity

The reported opacity (non-dimensional) is calculated as the inverse log (base 10) of
the measured optical density.

30 Basis Weight:

The basis weight of the web (macro basis weight) is measured using the
following procedure.
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The 12 ply stack is then weighed on a calibrated analytical balance. The
balance is maintained in the same room in which the samples were conditioned. A
suitable balance is made by Sartorius Instrument Company, Model A200S. This
weight is the weight in grams of a 12 ply stack of the paper, each ply having an area

12 of 12.25 square inches.

The basis weight of the paper web (the weight per unit area of a single ply)
is calculated in units of pounds per 3,000 square feet, using the following equation:

Weight of 12 ply stack (grams) x 3000 x 144 sq inch per sq ft.
(453.6 gm/1b) x (12 plies) x (12.25 sq. in. per ply)
18
or simply: Basis Weight (1b/3,000 f2) =
Weight of 12 ply stack (gm) x 6.48

Basis Weight of Background:

The basis weight of the background portion 100 of the web is measured using
24  the following procedure. Sampiles of the background portion (samples do not
include decorative indicia or portions of decorative indicia) are cut from the paper
web. The samples are cut to be as large as possible without including decorative
indicia. The area of each sample is measured, and the sample is weighed. The basis
weight of the background is calculated by dividing the weight of the sample by the
area of the sample. At least three samples are measured and the results averaged to

30 obtain the average basis weight of the background portion.

The average basis weight of the cells 240 can be measured in generally the
same manner in which the basis weight of the background portion is measured,
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A suitable scanner is an AGFA Arcus Il brand scanner available from AGFA-

12 Gevaert N.V. of Belgium and having 600 dpi resolution. Suitable image analysis
software is Optimas Version 6.1 available from Optimas Corp., Bothell,
Washington.

The following procedure is used to scan samples and measure the surface
area of the high basis weight regions in the sample. Samples are cut from a paper
web, each sample including a decorative indicia surrounded by the background.

18  Each sample is weighed to obtain the total weight, TW, of the sample.

Each sample is mounted on a piece of black paper to provide a dark
background during scanning. The mounted sample is scanned using the AGFA
Arcus I scanner. The images are scanned into the computer using Adobe
Photoshop Version 4.0 brand software. The Adobe software is augmented with a
FotoLook P.S. 2.09 brand plugin module available from AGFA-Gevaert. The scan

24 settings are set to: automatic, 600 dpi resolution, greyscale (not color). The
mounted sample is scanned along with a ruler to provide geometric calibration.

The scanned image for each sample is then opened in image analysis software
and calibrated with the ruler image. The calibration factor is about 235.2 pixels per
millimeter, The image analysis software is used to measure the total area of the
sample based on the perimeter of the sample.

30 The image analysis software is used to outline the high basis weight regions
and calculate the total surface area of the high basis weight regions. The Polygon
Region of Interest Tool provided with the Optimus software can be used to outline
the high basis weight regions. The areas of the outlined high basis weight regions
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where TW is the total weight of the sample having the decorative indicia, BW1 is the
basis weight of the high basis weight regions, AREALI is the area of the high basis
weight regions measured using the image analysis software, BW2 is the basis weight
of the background region which can be measured from samples cut from the
background as described above, and AREA2 is the total area of the sample

12 (calculated based on the perimeter of the sample) minus the value of AREA1.
Accordingly, the above equation can be used to solve for the value of BW1. At least
three samples are measured and the results averaged to determine the basis weight of
the high basis weight regions.

For the case where the high basis weight regions are of the type shown in

Figure 24, the basis weight of the high basis weight regions can be measured as

18 described above for the background 100 (or cells 240). The largest samples possible

of the high basis weight regions can be cut from the tissue sample. The area of the

samples and the weight of the samples can be measured to determine the basis

weight of the high basis weight regions. At least three samples are measured and the
results averaged to determine the basis weight of the high basis weight regions.
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WHAT IS CLAIMED IS:

l. A paper web having a first surface and an oppositely facing second surface,
the paper web characterized by:

a background portion; and

a non-embossed decorative pattern, wherein the decorative pattern comprises
at least one high basis weight region having a basis weight which is greater than the
basis weight of the surrounding background portion.

2. The paper web of Claim 1 wherein the background portion has an average
basis weight of at least about 15 gm/square meter, and wherein the decorative pattern
comprises at least one high basis weight region having a basis weight which is at least
about 1.25 times greater than the average basis weight of the background portion.

3. The paper web of Claim 1 or 2 wherein the background portion comprises at
least two and preferably three regions disposed in a nonrandom, repeating pattern,
the regions being distinguishable from each other by basis weight.

4, The paper web of any of Claims 1 to 3 wherein at least one low basis weight
region substantially circumscribes one or more high basis weight regions in the
decorative pattern.

5. A paper web comprising first and second oppositely facing surface and
characterized by:

at least three regions disposed in a nonrandom, repeating pattern, the three
regions being distinguishable from each other by at least one property select.ed
from the group consisting of basis weight, density, thickness, and fiber
composition; wherein the paper web comprises a background portion and a
non-embossed decorative pattern, and wherein at least a portion of the

decorative pattern has an opacity greater than that of the background portion;

and wherein the decorative pattern comprises at least one high basis weight
region having a basis weight which is greater than the basis weight of the
surrounding background portion.
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7. The paper web of Claim S or 6 wherein at least a portion of the paper web is

selectively densified to have a relatively high density, continuous network region and
a plurality of discrete, relatively low density regions dispersed throughout the
continuous network region.

8. A method of producing a paper web having at least two regions disposed in a
nonrandom, repeating pattern and being distinguishable from each other by at
least one property selected from the group consisting of basis weight, density,
thickness, and fiber composition; the method characterized by the steps of:

providing a plurality of fibers suspended in a liquid carrier;
providing a fiber retentive forming element having liquid pervious zones;
depositing the fibers and the liquid carrier onto the forming element;

draining the liquid carrier through the forming element in simultaneous stages
to form a web having a background portion and a decorative pattern, wherein
the decorative pattern comprises at least one high basis weight region having a
basis weight which is greater than the basis weight of the surrounding

background portion; said high basis weight region forming at least a portion
of a border defining the shape of decorative indicia.

9.  The method of Claim 8 further comprising the steps of:
providing a web support apparatus having a web patterning surface;

transferring the web from the forming element to the web patterning surface of
the web support apparatus;

selectively densifying at least a portion of the background portion of the web
to provide a nonrandom, repeating pattern of relatively high and low
density regions in the relatively high basis weight region.

10. The method of Claim 8 or 9 further comprising the step of:
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selec}ively densifying at least a portion of the background portion of the web to
provide a nonrandom, repeating pattern of relatively high and low density regions.



