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PCT/ US98/ 03104 3 FI ELD OF THE | NVENTI'ON2The present invention relates to

- cellulosic fibrous structures having at |east three regions distinguished

by intensivg .pLoperdi d.oore pakLi-cul arl \DRg. . hawi | ati vel
o bas s v gRES e hatet gapniicaicn S&iA Sdmbls dry 871 Hapdf Wetting e, © 7
BACKGROUND Relatively | Thiser| Crtipubiisi Nstworkf Regionsandt Pisctete BslativelyhThiskeraper ,

are well k bt . fob e Lra ' {oggns of
i 1o ent - Dogpguin U PR of HeSHRats Nelk K R Rl N R PR Lo
regi ons - seripdheipame pERbansur poses. -The regi ons of * hi gher basis wei ght inpart
tensile strength to the fibrous structure. The regions of |ower basis -
. weight may be utilized for econom zing raw materials, particularly the
fibers used in the papermaki ng process and to inpart absorbency to the
- fibrous structure. In a degenerate case, the | ow basis weight regions nmay
represent apertures or holes in the fibrous structure. However, it is not
necessary that the | ow basis. weight regions be apertured. The properties of
‘absorbency and strength, and further ‘the property of softness, becone
i nportant when the fibrous structure is.used for its intended purpose.
Particularly, the fibrous structure described herein may be used for facial
ti ssues, toilet tissue, paper towels, bibs, and napkins, each of which is
in frequent use today. If these products are to performtheir intended
tasks and find w de acceptance, the . fibrous structure must exhibit and
maxi m ze -the physi cal properties discussed above. Wet and Dry Tensile
strengths are nmeasures of the ability of a fibrous structure to retain its
physical - integrity during use. Absorbency is the property.of the fibrous
structure which allows it to retain contacted fluids. Both the absol ute
quantity of fluid and the rate at which the fibrous structure will absorb
such fluid nust be considered when evaluating one of the aforenentioned
~consuner products. Further, such paper products have been used in.
- di sposabl.e -absorbent ~articles such as sanitary napkins and diapers.




Atterrpts have been made in the art to prow -de papet having two different

basi s wwet a7y 1O Ot herw se rearrange fibers. Exanples, i peradesddifs - .
Pat ent 79 I'ssued July 25, 1905 to Motz; U. S. Patent 3,025, 585 |ssued
Mar ch "20, 1962 to Giswld; U S Patent 3, 034 180 issued May 15, 1962 to
Greiner et al; U S. Patent 3,159,530 i ssBed Decenber 1, 1964.to Heller et
al; U S. Patent 3,549, 742 i ssued Decenber 22, 1970 to Benz .and U. S. Patent

3, 322 617 issued May 30, 1967 %f g, ‘; : g“_.m g Y, there is a desire to
‘provi de ti ssue products havi ng" % pi | it gpr oved. bul k and
flexibility nmay Hee presentgiayen Ib’&?éfﬁeﬂ)m ‘éﬁlhﬂ%ﬁl‘l‘ﬁ TOus %%‘%87 ng at least
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- foram nous rpapler for rrakl ng such cel |l ul osi c fibrous structures are known,
one of the nost significan Dat ent 4, 514, 345
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strength, Pa ?SF&FE? g ivPedhe FRRLONS, Pay o TRPrenTt
absor bency a@anmes enﬂehsﬁmﬂ:re firotstryrayrer Bokweaver, mslmoﬂnebessarpﬂmdthmlow S

Pat ent 4, 63r7ya§§§v h a web can be relatively energy
i ntensive a and ypically invol ves the use of through air

“dryi ng equi pnent d rpremlnes of, ahshéepapmdamwg&nemdodum&scﬂ’sspmpﬁﬁwas
4,637,859 Cg.gfcn@ss' fbe&@ﬁnkegt)t gﬁtmécmha@s R6&Gred]s M‘ééﬂcfbrtﬁf lﬁeﬁdé‘@n be

flnaIIy dri on the rum tatlonl to be
due, at | eadurpaseparticulgly, the éh’t’quérsﬁ'“?%ﬁséﬂ bgtoherpim ’H@b ?}iquréaﬁlﬁlansf er .
-of the web tishdictorienkssued Euﬁér toWelspPbibs] &nd ﬁépkutdﬁeadi ef:wmdh ﬁdﬁEﬁeqﬂeﬁt:r | bed
in US. 4,637 ma ried.as effici onth Yank ur £ ice as
~is the cont |‘ﬁﬁ§ﬂ@ayne¥§\%ﬁ§e QQyqts, ate fq"r iﬂ ¥“t Fﬁ‘fﬁ-ﬁﬁl %r a
gi ven consi siceeptanckgthelfitrous stan:tmemsgbxlnbtttaadsnmmhze the physical properties -
dxscussed above. Wet and Dry Tensile strengths are measures of the ability of a
. fibrous structure to retain its physical integrity during use. Absorbency is the -
_property of the fibrous structure which allows it to retain contacted fluids. Both the
absolute quantity of fluid and the rate at which the fibrous structure will absorb such -
fluid must be considered when' evaluating -one of the aforementioned consumer
products. Further, such paper products have been used in dlsposable absorbent
- articles such as sanitary napkins and diapers. '
- Attempts have been made in the art to provide paper having two drfferent
basis weights, or to otherwise rearrange fibers. Examples include U.S.- Pa_ten_t
795,719 issued July 25, 1905 to Motz;' U.S. Patent 3,025,585 issued March 20, 1962
to Griswold; U.S. Patent 3,034,180 issued May 15, 1962 to Greiner et al; U.S.
Patent 3,159,530 issued December 1, 1964-to Heller et al; U.S. Patent 3,549,742
issued December 22, 1970 to Benz; and U.S. Patent 3,322,617 issued May 30, 1967
to Osborne. _
~Separately, there is a desire to provrde tissue products havmg both bulk and
_'ﬂexrbrhty Improved bulk and flexibility may be provnded through bilaterally
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at V\:hl ch the Yankee drum can be operat ed S Ilmted Conventlonal tissue
paper made I’eSSI ng a web with one or nmore press felts i ni pr
can be na‘H@yé{s X80 ati vel y high speeds. The.conventionally- ressSfe§ %@ﬁer, '
once dried, can then be enbossed to pattern the web, and to increase the
macro-cal i per of the web. For exanple, @mbossed patterns formed in tissue
paper products after the tissue paper products have been dried are comon.
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results in ced tensile strentho r%ﬁ)er |t|on
enbossi ng ipateny gk ciarerporatedk hgreim byc refsxenge of Ql'ﬁé"ftl hexpgonal\\p

98/ 37274 elements attached to the ﬁ'amework in a batch hqmd coatm process

PCT/ US98/ 03104 5 f .om t he Q‘gdfyl ng, .drum .Enbossi n er crepi an di Srupt
~the creping patArather appEpach o, making tssye Pragucts P"zi’n‘i,oés“‘@%g‘?g‘%@
elinmnate t ﬂ@d’pﬁpaﬁgﬁ@c&ﬁfe&bﬁmpanmemnklteﬂﬁle&hehm adibuast stmngﬁ:cﬁol ng or
stretching ecrepln attern Sucog.a resylt. is undesirable because the
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probl em wi tillugteateat im&H8. Rateot 4/637,858 issuedr Janvanyh2(; gk987 stot Femkham, whivhssi ve
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~ Accor di ngl 1S a hi's 1 nve ertone such probl ens,

and and pardomsushaped mrottwganeeerrdxsm@ ﬁh@bgbw; e@nwume@mrh@né Bingle
L Dpar CwellRaEpoERTCB) tiferske. il boRfibiols Rliwoil sar BAMS Srge V1 0
wei ght regl‘ﬁmwgtﬁmﬁ%ﬁy%ﬁ‘fﬁréﬂWFﬁ@PWé{‘{et gﬁﬁsﬁé égﬁ%ﬁcy, and softness
characteristics gfe disadv muqia nﬂﬂmghmoebnseﬁgem UShPatdat £6EHs9 liwmant i on
|stoprOV|deaﬁH§)era§ dfor maki n arrutl-r{eyg pmpﬁ,er web

wher ei n t h&™Rgs™ '@“EY NP Prreses B sPepsiieant 1°§>' VSl ihg use
relatively df ﬂmmdleslsdryijig Equitin@AS In yddition, ale papendlaiirganettiod Hisalaédsin VS My31,8900 1

ener gy and ex t%d w'%‘g?ets? (1o %@sﬁe%& at%thE‘IQEe vpe%%%wf nlaﬂ'vrﬁi'g& Brpfﬂe IY§nkL9dr9£rOV| de a

met hod for
_ drum Thls limitation is thought to be due, at least in part, to the pattern imparted to the web prior to

. transfer of the .web to the Yankee drum. - In partlcula_r the discrete domes described in U.S.
4,637,859 may not be dried as effi iciently on the Yankee surface as is the continuous network
- described in U.S. 4,637,859. Accordmgly, fora glven consistency level and basis wexght, the speed
- at which the Yankee drum can be operated is limited. B ' -
Conventional tissue paper made by pressmg a web wrth one or more press
felts in a press nip can be made at relanvely hlgh speeds. The conve_ntlpnally'
| pressed paper, once dried, can then be embossed to pattern the web, and to increase
the macro-caliper of the web. For example, embossed pattems formed in tissue
‘paper products after the tissue paper products have been dned are common. '
. However, embossing processes typlcally impart a particular aesthetic
appearance to the paper structure at the expense of other properties of the structure.
In particular, embossing a dried paper web disrupts bonds between fibers in the
cellulosic structure. This disruption occurs because the bonds are formed and set
upon drying of the embryonic fibrous sturry.  After drying the paper -structure,
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
web. In additidn, embossing is typically done after creping of the dried paper web



‘paper having relatively. | ow basi s wei ght decorative indicia which can be
forrred'qrw sﬁﬁ]ﬁti ng paper machine (conventional or throughcpiukosizysdd
capabi | it y?ﬂ"vm_t out the need for substantial nodification of the S
paper maki.ng machi ne. Another object is to provide a paper web and nethod of:
meki ng the paper web where the web has. décorative indicia conprising | ow '
basi s wei ght regions for providing aesthetic benefits, in conbination with

enhanced bulg cal i pefino bk density ) b YerediDE R
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paper produdmiparted to/she 999t 7Bquinstance, embossing can eliminate the creping pattern in
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“provides a paper web hagving oppositely Tacing surfaces and at |east three
‘regi ons. - Théesulr &% YndgFigble egaues fiss SEFPE PaHERy ARBERYES rBpesafinegs ud: er n
and are di stiegipilitylofithedfi¢dweach ot her by at | east one property sel ected
fromthe group cQnsisting of..basis weight, density .and fjber copposition.
The paper web co%‘?i%‘%le it PRREF ﬂ?&gc?cﬁ?r 'tae%‘?ra?qaﬁ@ngﬁdﬁc tan
conpri si ng ereessive amoant efioorisasisaveight wgioas tan seduchthe strength iof tHepaper. t han

t he basis weight, of e ar .the surr I ng _backgrgynd por.tion
of the web. The ‘?‘ée)croﬁﬁﬁhﬁfgtg?‘%#\?g‘%ﬂf _samvgg%&stggﬂglgpéenswfﬁ%&Qo!e% aé‘d

r ecogni zabl and ipapticudarlys ton peercomp ssuch groblems easvibey relatef tor ausinglel larning ofni t i al
formati on of 1. . N . : e ! whi L Or al
shapes, " ani kg{)&g h%%glsﬁcﬁég’g g%%gsg%ggtgﬂgglr@%%g{% ?r{%gfdeﬁ]gé éfgg%érba. P{?ié'

i ndi ci a prehes slspgrativenindisia farmed: hyrelabively v hesis cweight regiens uwithewt ar ea
of- the web, cbiprcihising bR stiengthl iBsstbendy) @hd \BRAESE MardchistEs OF dhd )Sﬁ]r]érnd' Cla
fromthe background portion of the web.” The background portion of "the web
‘i s selectiv®%-densified to provide a relatively high density continuous
network, and r elAaiothes|objecoof denpresent ientios igiospreviiec %@wMMGmmr

ona"The” ¢ ol Tkl Bl Bl e b R o TS URE e e i B

addi tion t orelatively high anel seldtivelyhlow slensifygiegionsgyesrean behdriedlewith atlatieelyndi cia

can incl Udeléﬁéﬁ’kgﬁe%g?"gmgg s weight regions, The relatively | ow basis

wei ght regi ons corative indicia can enclose one or nore cells
havi ng a basi s wdingther objsi3of thatpresent jrl_vmfgrai_s tq provifeca ipethddsfonvpikiista miltivdgon
background, poHer Rlving rilaively 94w basR \hs?%-k dechRingthdiGd Whitl EfAlvel ot o ah eRbtinghe
background. "These relatively high basis . . . .
_ paper machine (conventional or ugh air drying capability) without the need for substantial
modification of the papennéking machine. _ - o o
| 'Another object is to provide a paper web and method of making the paper web
where the web has decorative indicia comprising low _basis weight regio_ns.for
- providing aesthetic benefits, in combination with enhanced bu_lk -caliper, bulk
. .density; and absorbent capacity, thereby providing both the properties of bulk and
- softness desired by consumers of pa_pef_ prb_duc;gs. o -



wei ght ceI I s can be enci rcl ed by the rel atively | ow basis wei ght regi ons.
These relatively hi gh basi s wei ght cel I's can be sel ecti vel y _densi fi. ed to
provi de rWOMBFE4y hi gh density regions and relatively | ow RfeHYp B{p gi ons
wi thin the decorative indicia. In one -enbodiment, the paper web conprises’
-between about 5 and about 5000 decoratlvg i ndicia per square neter of the
‘web. The relatively high basis weight background port .on of the web

conprises a relatively high . de : egi on -and ‘at | east
ter of the web,

about 10,000 rel atively. | &8 AR
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paper webs perceﬁeOﬁihe surface) aroenf tl'mmﬂa\therdbgc enlancing thendistinetivendss of the
mul ti - densi oth surface. The snooth
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surface provides consumer p err ss, and can help to visually

di stingui sh t he Khecbackerapad; prrtien of thedweb dn selegtivaly slensified Hosprovideca

sure ounfll "Grtitfvcl iR St caimidRs kb doChedtieny S8R ARy %Ei@ms
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"~ regions di sggﬁ%?g?ng a nonrandom repeating pattern and being
di.sti ngui sha m each other fromat | east one. property selected from
the gr oup consi $njaddition to the relatively low basis weight regions, the decorative indicia -

can include relatlvely high basis weight regions. The relatively low basis weight -

regions of the decorative indicia can enclose one or more cells having a basis
weight sﬁbstantially equal to the basis weight of the background, or alternatively, a
basis weight different from that of the background. These relatlvely high basis
weight cells can be encircled by the relatively low basis weight regions. These
‘relatively high basis welght cells can be selectively densified to provide relatively
- high density reglons and relatlvely low dens1ty reglons w1th1n the decoratlve
" indicia. . ' _
In one embodiment, the paper web comprises between about 5 and about
5000 decorative indicia per square meter of the web. - The relatively hlgh basis |
'welght background portion of the web comprises a relatively “high densxty
continuous network region and at least about 10,000 relatively low density regions
- per square meter of the web, the relatively low density regions being dispersed
throughout the continnous network -i'egion. The background portion has a

SUBSTITUTE SHEET (RULE 26)



basi's weight, density, and fiber Corrp05|t|oh " The net hod COITDII’I ses the
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98/ 37274 /.US9 03104 8

BR BF- DiESCRISTI e fadicie: SRR AOPRESS TlPHely o 8as oiehl Bians BREPE Ao
cl ai ms par t iveeightrwlyichas hess tamaiout 7§ meiresni of theybasisiveight of khe ;mﬂamlding
Fol | ow ng’ ddeckgioll h’%i‘f“"%e?ﬁ.ﬁn*’%éﬁﬁ?hc ot 5% HELRCTRAR Ll G,

which |ike éelemwowrl@smewghwswns aving asbasis wergbr@wbe@ﬁdmfbanahqut
Figure. 1A '@p%r&h?@fﬁb%%lhué?ﬁbﬁm&éﬁn%ﬁnﬁn %&kg% dHibRDer web nade

- according to the_present nveg on, the Fiqure show n ree decorative

Cindicia. Figure 1§ PapeRwe Hreﬁ?fﬁﬁn‘(ﬁ”@ﬂplhaﬂ}ﬁ?‘ﬁ’@{l &atéh% ?f-‘gj’l“@lve
~ decorative llﬂﬁibﬁlﬁoﬁbéwmdﬂ;ﬂéféﬁedéesﬂms,l yeltuﬁi Ppavet Hgb dnéxﬁﬁfzsrytreﬁ

baper web. o8 P GRiEys S RS iapet o Moo Y il BAPBh e Egﬁei?vae%w
Fi gure 1B. Em\glntlen Shave dequinativey imditiaoand: molti-desitpf regions,pyet wah hade a
accor di ng t?elBﬁ\‘i‘e rs‘?ﬁ&{lﬁ %] I“C%[ S Exfﬁ oft S Pa i BYdVAEE2 c&ﬂsﬂﬂlﬁ?nxg:%gﬁ%fe“ve

i ndicia. Fi gure Pat ron of Ta ‘paper h can

be used to ﬁaﬁ@ess,r@dp@q@ehelm wﬂmdnspmmhfchq dmmm@nndm pdditionaliy,hi ne

show ng 2 PAREEmYSR shifhdiRiBihg e ool Badlt 46 Bﬁlt%g%}%tﬁg?glgf&i Rédentfitot ¢ he

Shoot  si de ot AERBHRTESC L R A et s petegdy of
the present enhaneitig the aestheticlappsaragee of the web.
-+ The present invention also provides a method for makmg a paper web having
. three regions disposed in a nonrandom, repeatmg pattern and being distinguishable
from each other from at least one property selected from the group consisting of
basis weight, density, and fiber composition. The method comprises the steps of:
providing a plurality of cellulosic fibers suspended in a liquid carrier; providing a B
ﬁbei'_ retentive forming element having liquid' pervious zones; depositing the
cellulosic fibers and the liquid carrier onto the forming element; draining the liquid
~ carrier through the forming element in two simultaneous stages to form a web

having at least one relatively high basis weight region and decorative indicia

_' comprising one or more relétively low basis weight regions,'p'roviding a web
support apparatus having a web patterning surface; transferring the web ﬁ'om the
forming” element to the web patterning surface of the web support apparatus and
selectively densifying at least a portion of the relatively high basis wexght region to
provide a nonrandom, repeating pattern of relatively high and low dens1ty regions in
the relatlvely high basis weight region.
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el érrent including a i qw d perneabl e structure fornmed of v-voven' filaments,
and a pat l'iquid inpermeabl e photopolymer resin |ay o] the=
woven fi’ I‘&ﬁ@ﬁ{;gzto forma flow restriction. nenber correspo?&ﬂrlgégtg@glgh
decorative indicia. Figure 6 is a plan view.illustration of "a portion of” a
form ng el enment of the type shown.in Fi @ure 5, the forning el ement in
Figure 6 including four flow restriction nenbers. Figure 7 is a
cross-sectional -schematic illustration showi ng an errbryonl c web supported
on a forming el enent of 4 _ r ; re 8'is a, .
phot ograph show ng the 3Hee 5 rt apparatus in t he
~formof a inpri Wmleghézswcmcmémmlmsamﬂebm%mxcalaﬂy Pohftingetutemd
ROt 0ROl YTt AN ol b5 Corkl% SAnlBY  id SeRERA' B8 el BHBHRes"e! 1Tk
PCT/ US98/ Oaﬂrﬂérswdél fgﬁmeth@ folbvang Idascnplnen/ takehun tcpamnc(mmw:th thoagsooiatedf t he
- sheet side 3 mm el 8. Figure
10 is a crocgé sgc’tlona %el es?éna&%ﬁeo(}fn s%%@mpng tnge‘g‘g%éei{f%do _
transferred to F:Bure;\besxmpburwevapﬂmtwgn@awnmanp@apmwbmadsu gure 9 to |
provide a paper WebaRRyding & itel ey bR, BRIRIE ok gl tﬂ&e%ae@?ﬁws and a
second ‘substantially snoo face. Firguré 11 s a schematic ustration
showi ng a paper vveb“}S’é"Flﬂg transferred to a Yankee dryer. Figure 12 is a

plan view il usfigaid IBisd elﬁaﬂgé@ﬁlan\hﬁéwnm&aﬁﬁﬁefﬂslﬂgletdéc@ranﬁé indiciat i ve
enbodi nent of the present nve hﬁlgﬁgag&fge\ygﬁcﬁli%g&%ﬂ%]screte
decorative indicia, | nd .
conprising a coFigmwb' ' 1ssacresmﬁomzégchumauduﬂnsmhenbéhpapembesb dfakie Typeﬁ i t%
regi ons dispersed t I atively hig
density regions_di s%‘a%g‘%kroﬁ 4%%%%‘03#]%? ef.rieﬁﬁfq ?@ l ow density
regi ons. Fi gur eFigare Sisa Maﬁeoiammbnpfapaparavqbanadﬁacpmlqmtpethe web of
Figure 12 taken al Oﬁ&sédtr?ﬁ’v%nﬁgn,ltﬁe Rotb! sHbw E:g]azsmé:leUécﬁatMe 1h31fcf’a. plan vi er

illustration of_ an |‘€ par at us ?e In nma paper _web the ty

: ype
“illustrated in Kigwrg 151a.zschm@ha¢léfaﬁtrapa% °§6rﬂ9??’smﬁ‘§;b-‘ﬁe Which can be used to

make the paper web of the present invention, the paper machine

W—J

showing a paper web being formed on a forming element and

. selectively densified on a web support apparatus

Figure 5 is a photograph showing the sheet side of a fof_ming element which
can be used to make a paper web of the present invention, the forming
element including a liquid permeable structure formed of woven
filaments, and a patterned, liquid impermeable photopolymef resin layer
joined to the woven filaments to form a ﬂow restriction member
corresponding to a decorative indicia. :

Figure 6 is a plan view 1llustratlon of a portion of a fonmng element of the
type shown in Figure 5, the formmg element i in Fi 1gure 6 including four
flow restnctlon members. ' '

* Figure 7 is a cross-sectional schematic illustration showing an embi'yonic web
supported on a forming element of the type shown in Figure 6.

- Figure 8 is a photograph showzng the sheet side surface of a web support
apparatus in the form of a nnprmtmg fabric comprising a felt layer and a
patterned photopolymer layer joined to the felt layer to provide a .
continuous ne_tWork web imprinﬁng surface. '



patterning |ayer joined:-to foram nous el enent forned of woven filanments.
Figure: 15w¢§98?57§-[4oss sectional illustration of the apparat upcefosbs/epiog 14.
Figure 16°is an illustration of a papermachine for making a paper web W|th
the apparatus of Figures 14 and 15.- Fig %e 17 is an illustration showing a
paper web transferred to the apparatus shown in Figure 15 to form a paper
web having a first surface conformed to the apparatus and a second

subs':1 antially sﬁiguf]&9a§raf plar. v1EwgllmIratﬁnldf zaponioguft thatsheet sifle af RARES Wlelb
on-t’he apparatus shgwn in Fi cakrLe tween a pressure ro
and a Yankee dryi ngglg’rpﬁﬁl Baﬁ% B@g{gﬁ% e§f| rst surface of the
paper web and -t Bigatthé0ds armomnmdmhanamﬂlwtrmqmﬁmwmghhe cpapd:rew&lankee

d WO 98/ 3727 '
PCT/ Uso8/ 03104 10 LEPRITER S RE T PBRORPRRET {7 RS ARG ‘°|9°§‘ﬁ‘r 2588 % ang 2
i|lustrate a paper teproydiemmapenweb having atfystonsfaeseaniomesd todhe apparginesent

i nvention, and Fi gug&@sé&ngsmlzgﬁmg{hwer structure of the type

illustrated in Flgures 1A er.web is wetlaid, and i-s :
substantial |y fFigaretl isa s tlmR evmgﬁg’apewﬂgbwesmsﬁsnaﬁaoz the
paper web 20 has flgwryegond oppositely facing surfaces 22 and 24,
respectively. ]c'%z&Fa I vveq 20.corrﬁr| ses at. |l east t rleq% H} di.s osed I n
~a nonrandom r 4 ‘f)&t?@’i’ﬁ"e“fﬁ ustrafion of 4, Papre Wie “@F‘% from
each other by at | esltdrmative nmndrmmtsefembeﬁre‘semmﬁdeﬁngm,owme Cpupet S\tvel:ng of

b ht, d |
T Ustrat fon of . pBElioRE giptedfe, JEQRAR byt abd AUEBG Tl idh B BeeBE 1A

and .1B. The line deb@kg;onmdrcougmsmgaa mblmuhuscmtwéc fegida, gmterﬂlmucsed to
schematically ill Usfoﬁa?tdﬁnéﬁﬁr%?&%t 1AGE, PP@@H%O %C}{gt\%xfkf t| ons

of- the web. The portlons 0 ustrat T nés hroug t he
web t hi ckness repre@éﬂﬁtve}’elfaghv@ﬂfltm@ﬂ%ﬁs §pm¢<§mnm§¢%§ac

portions of the webreldiivehtlodt &sity kéichs. | nes represent rel atively I ow basi s
wei ght regions. The 8%1 er web 2Q | ative |ght -

cl.udes, a I Sj.S
backgr.eund por t Fighre; S%r?re%%ﬁ%?n “?Haé’(? |q"|‘€'{‘%ﬁ@§rd¥"?&fg’€“’°\)@s
di stinctive 'decoratalumg line§ 13-23 #PigikrsHEr sed t hr oughout t he background

port1on 100 | 1 AglN ANy LRRPSNARL &l fipaliifs A7 58 B ik ir 200

~can be |rrparte

I

- web of the type illustrated in Figure 12, the apparatus comprising a web
patterning layer joined to foraminous element formed of woven
filaments.

- Figure15isa cross-sectlonal 1llustrat10n of the apparatus of Fxgure 14.

Figure 16 is an 1llustrat10n of a papermachine for making a paper web with the

apparatus of Figures 14 and 15. : '
- Figure 17 is an illustration showmg a paper web transferred to the apparatus

- shown in Figure 15 to, form a paper web having a first surface
confonned to the apparatus and a second substantlally smooth surface.

Flgure 18 is an illustration of a paper web on the apparatus shown in Flgure
15 bemg carried between a pressure roll and a Yankee drying drum to
- impart a pattern to the first surface of the paper web and to adhere the
_second surface of the paper web t0 the Yankee drum. '



sel ective dr ai nage of wat er fron1the meb durlng fornatlon of the web, “as .
descri be detail bel ow. The decorative indicia co r nore

relatlveSWbP%€£%§S|s wei ght regions 220. The regions 220 Hgggﬁﬁg §§P§

wei ght mhlch is |ower than the basis weight of the surrounding--background

portion 100 of the paper web. The relatuoely hi gh basi s wei ght background

portion 100 is ‘selectively denS|f|ed to have at Ieast one high density

region and at | east ong " pent shown in

Fi gures 1A, 1B, and 2, SO ' L tively densified
to have a rel at Figires HlAdh cmldsiltl]!lusmtnta mapusmbt%rmadeengamdmgmoandea

pl lit I d

P oughout TRL ARt O (hE piSselE Wbendth, (0 gl B0l Brinerdpl B hfiber

rel atively stctwsrofithefynenlustegiedin EmresmbBr &2 Te papereh ds svd;mdght .
regi ons 2206843 siBtEntihl Iﬁggqupﬁgﬁ shaRetout | ining a plurality of adjacent,

rel atively highe asl s | ght 4 The basi gh everyvx/nere
within each of th@ F$§° %%ﬁl’éf?@ﬁ gh@ﬁ Raper B’&g %VB%\E éfﬁ‘
rE el ﬁtivfl y %Yﬁshé]?lﬁm'nglsﬁﬂicel%efglﬁﬂﬁfi&peﬁﬁaiebdTli&péﬂ%ﬁw%m édﬂxl?ﬁsteﬁﬁ“ 240.
Each ce £ er forne a clos oLt i 0 e
B T e

_ i e I & pro gheupTor e
Ithan hal f -'&cﬁ'i;%ﬁhg%ﬁ&ﬁsWe%g {ryq gﬁbgp%%\}mgl oh 240. Preferably, at
east sonme ce

ng a perineter such that any
~straight line drHigwe Hrlaa@moasmcmaﬂ ilustration of 9 qortiont bfa paptémwele of die t he

cell in no %héaﬁqntlﬁigxﬁé‘ﬁ PR%Td' ms TthﬁﬁQiéhsBeHﬂ&lc#HCfgl%gfgovgﬁll&%QQﬁy

i's believed_{hat_such georret ery permt I Cla 200
to be vi suafiged? 2 38 ashn schemptigally Heistratel thy rplatius bags weistss of differsst vel y

reduci ng t hgortibhie P tHe WEb.t me\@hl&ﬁ of Tihe webdl Blubirtbd wWithds 18 irovish ﬂm cells

2 Tl at s vBFb RSt irerRRm el bl S frlebl ReionS %s%%emoesde“sé% oy
hi gh basi s webghrstrmdlvaﬂﬂﬁnmepmesanrdanﬁlyilowbhsyshexghtﬂagmmty, conti nuous

twork 260 and t, | 0
thr oughout t ho c%‘h?ﬁi]ﬁ%ﬁgvehi%@ ihofBlgte, = JUARRE bl §9§1%é§nbg&%§§tﬁnﬁeb 20
conpri ses Heartieed08hdthe mpanwehlae inshdes drsctetpe virugly stmethdmrm@oo per
squar e net epdia 206 difs‘ﬂ&seanﬂkrmbupﬂ?é %aéglraiuia%&%ﬁ RIOH a2Ro@ardcROout

1000 decoratlve i ndi ci'a er s ua e t'er of
repeating pattern. 2'Phe ecoratl e gndlcg‘:i 200 can %e imparted to the web by

m

selectlve dramage of water from the web during formation of the web, as described _
in more detail below. The decorative indicia comprise one or more relatively low
- basis weight regions 220. The regions 220 have a basis weight which is lower than
. the basis weight of the surrounding background pdrtion 100 of the paper web.
~ The relatively high basis weight background portion 100 is selectively
densified to have at least one hxgh density reglon and at least one low density
region. In the embodxment shown in Figures 1A, 1B, and 2, the background portion
100 is selectively densified to have a relatively high density, continuous network
region 110 and a plurality of discrete, reiatively low density regions 130 disper'sed
throughout the continuous network region 110. The regions 130 are relatively
thicker than the region 110. : :
“The relatively low basis welght regions 220 can have a closed path shape
outhmng a plurality of adjacent, relatively higher basis welght cells 240. The basis -
weight everywhere within each of the cells 240 is higher than the basis wexght of .
the relatively low basis weight reglons 220 encn'clmg the particular cell 240. Each
- cell 240 has a perimeter formed by a closed loop portion of the relatively low basxs B
'welght regions 220.

'SUBSTITUTE SHEET (RULE 26) -



web, in order to enhanée the distinction bet ween t he background 100 .and the
decoratiyv .200. The relatively high-basis weight ba 1991 t1on
100 of thgmue 2gﬁ conprise at |east about -10, 000 relatlvelg g@%@?ty
regions 130 per square neter of the web, the relatively thlcker Iom1den3|ty
regi ons being di spersed throughout the ddntlnuous network region 110 to
enhance the web's absorbency and bul k. The background portion 100 has a

~ snoot hness val ugnOénéd @s&eﬁb@mﬂ&kﬁxeﬁo%em @il b4R%as OF nidret thén RISt I Y
facing surfaces of t. othnFss val ue of surfsace 24

10 st I Rt with A Ste plisget el a0 BRI ab o AL st Ao celS 240 e or
- surface 24 charpetefizedabi having 2 perimmetesuch tB&0anyl Stra:igbitt Jirud@ivn thicughagher web

pref orabl y GERa S ipREe He RIS it FiyGlo BRI Bt ReRibnse M ibeilabout

1.25, still bnmgelnplteddnalﬂteprgr it zis ebelietedh twosuchla 3:6]1 gaothetergt pgrmitsethabl y

?Lgagﬁhgggﬁg&ﬁo‘?%négls a(l) sur aCWE, g‘i&ga% by the va‘{aﬂg p??asﬁﬂgé‘bl‘s?%‘gi Eﬁegfs_

“val ue of suexecessively reducingzhgstrengthof the web 20.

- PCT/ US98/ 03104 Ja%el féleﬁﬁ/%l m?%mbwtwelgmeceﬁyrmcsm%e% ebiively el p have
a surface sm)ot l,ess than about ?bél m)re ably | ess
t’han about S’o‘%‘glf‘ée%%‘iyfrﬁﬁ’@n? relatiyshiloy @W%%lmdﬂm val ue

]9f at |east lAbﬂui 1Bthe ﬁl?ixﬂﬁr?f mghreésegf eight taéusl gwn:?a@ﬁss a elfvel}iggH® thgdd
or neasurl val ue o e, surfac ss of, a face | § cribe
bel ow under 9@&}? 9’@1 ARk Oﬁﬁ'@eg % aEV?‘Vée&’ Y HEgions ggé
surface i ncdrspaeedﬁﬁomgimusﬂlefmamhnsmmrk%e textured and | ess snoot h. :
Accordi ngly, I f t hness

relatively srmo ’Eogér ¥n§)€\eﬁ‘ A‘ engﬁgﬁéleg% ?é’ﬁ"ﬁ%ﬁ@ tge%g?%uq%?'ﬁ*ﬂgbﬁl ch is
| ess -t han abeRf ofthe decerative mfdnmna ® peri squarsi meter of the Mebsand mostprn@:rably .
background pgieks %&&025 IB& ab§ oooehaeomweha&ﬂcﬁd Y60 r@%@bout

have a basi s wel ght IS be meen ahout per.cen ercent
of the basi gleheilgmd%ft% ﬁ%haaae caentheaﬁeemdie b#?kemmémmﬂjuanm ¢ the
regi ons 220dédrativavifdizid 200, SThEteldtivelyh bhsis Spra@iborfion 160 oeNt  Of

t he basis ht. of the .surr n 100." The Si s
werghe of ¢ e ek R BRRRRE, eﬁﬁaﬁgb‘b @‘i o g8 %é}wﬁm Yegiogs 44D AR
squar e net esquarsimeteyof tﬁeugbathe relativelyithickemibtvedensit eedionss being dg;bérsed the .
relatively 193 X\@ﬁﬂ square
meter and- agﬁwfﬁgé gramh q%‘%?%wne er&g?ﬁgaﬁggl S ¢ té\gfb’!%sh) <{!vel y
| ow baS| s rbgkons 220 is prefereably less

The background pomon 100 has a smoothness value of less than about 900 on at least one

of the oppositely facmg surfaces of the web. In Flgure 2, the smoothness value of surface 24 is less
than the smoothness value of surface 22. The smoothness value of surface 24 is preferably less than
about 900. In particular, the paper web 20 can have surface smoothness ratio greater than about
about _1 15, more preferably greater than about 1.20, even more preferably greater than about 1.25,
- still more preferably greeter than about 1.30, and most preferably greater'than'about 1.40, where the
" surface smoothness ratio is the value of the surfacc smoothness of surface 22 dwnded by the value

of the smoothness value of surface 24.



than about 20 grams/square neter and more preferably | ess than about 15

. grans/ square neter. In one enbodi nent, the basis weight of the back ound
portion * Y¥U&SIH 4e between about 10 grams/square neter amtCHH gl?
grans/ssquare neter, and the basis weight of the relatively l'ow baS| s wei ght
regions 220 can be between about 5 grams/ssquare meter and about 15

- granms/square neter. The basis wei ght of t%e regi ons 240 can be about equal g
to the basis wei ght of the background portion 100. The paper web of the
present i nventi onhene empediment; fhesuréace %aftth‘t‘rﬂ%’%é&'b'i*aéﬁ?9’égF°rF§1°e‘i1%FsﬁaYﬂbm°ﬂe
cgnsuger pregeWtﬁ?dbﬁﬁ%mmlﬁ&e pﬂﬁﬁb&h&sﬂﬁp&ut%@ mloaﬁoaitd'\sgrfﬁe][zﬁt@ﬂiﬂav@{ld .
absorbency o ti-densit reover r webs. o e presen

i nvention hﬁ‘é%é@&%?%’“?ﬂ%?‘gﬁaba%%th Ff??‘ﬁ&aﬁ 1000t can have a
rel atively snoot hThamétraicfor méEhmng tieOdale 8fithé aeﬁcqmmumlseeommas ddaérib&ﬁr red-

sof t ness ce Surro N

wei ght decofgqﬁwv‘én%er ?%F%é %’(t:hélﬁsf ua ggéi‘ﬁ'? gﬁ"}?&# eg e%sé’l’}gcfe nase éﬁtg& ivel y
| ow basi s wesugfade btdepss atorevtextiretiandiless sinbrsh. € Aycoriinglyna refegjvdly) varedie o isurface
appear ance Ofmdo {aﬁesy\ﬁggsae'ngehqg an% (La%rf;lgtv\ork region 110 and the discrete

regions 130 can ores orten such_ as_by creping. In Flgures 1B,
‘the crepe ridges 18¢ r¢giens 234 Rasifoveight lﬁlﬁséhaélmta peregnby

?ﬁneral Wl)lg,ome basawzﬁi,;htrmhegﬁﬁﬁmmﬂg Edcﬁgl%uﬂaﬁbﬁm 1or %&I&&uv&ﬂw\” Yy, .
e

- PCT/ US98/ 031 131‘?‘&’(’988@%”9 sfhavse basisoypightaehich is between ghont 23 @espenthi cker
regi ons 130 amimbaht?s pﬁcémrofsmasmdghﬂoﬂthabadkgml d fiplo: ﬁﬁﬁﬁh 2 10035. The '

t t t e

mmcr oscopt cat |y g Pbbginehl, B2 1eBiond 208 B e ¥ e WHEET M 5ilews oseq
in U S. Pat ethan abeg7oBpercentief the|basisvetight Gﬂ\ﬂxe sthnndx;ngabadkgmund ipeetion
thicker regigs 480 bagl Wi dLUR Bic kngm%g %&Pm@gm%écﬂ ?\%?%5 ot 10

patent 4,637, 859. However, t he regl o) are not dones o e shovvn

in U S Patcfams pgnsquatpmetes and showinZ0 gramses squase star. | Th lsrwq aft the
conti nuous nhk waﬁwﬂﬁm‘o rbaﬂa%Q:velgl& x@ fomb OmcdxﬂbéJb§weE’1@TaBéﬁt fgﬂﬂ#@h&%ﬂ -

. Serial Nunber 08 Pa ving A Relatively Thi nner Conti nuous
- Net wor k Reg.%ﬁ%“ﬁlg’wg%%%ﬁﬂ l_gﬁl cker Regions In the Plane of the
Cont i nuous Net woThe Bags wwejght iafahie mmﬂoﬁlbasﬁ%@onmzzmés prefereatly Rbsan,
whi-ch appl i @ﬁ? b e

havi ng t he ﬁgﬁi Ohf %{r{}% ur égse‘té ﬁga}r%m% P&é@%@ II& t%%ﬁéi’gvﬁaﬁl pl e
ply tissue HE@Q g‘l%d@%utlnamﬂ ?ﬂﬁaéim@t,sﬂlefhas@swm ¢fnﬂleahmgmm\d or
more webs’ 2Gop@éh 100 can be between about 10 grams/square meter and about 30

grams/square meter, and the basis weight of the relafively low basis weight regions

- 220 can be between about 5 ‘grams/ 'square meter and about 15 grams/square meter.
- The basis ‘weight of the regions 240 can be about equal to the bas1s weight of the
background portion 100. :
~ The paper web of the present mventxon has the advantage that the decoratlve
~ indicia provide consumer preferred aesthetics, yet the paper web maintains strength
and absorbency of 'multi-density paper. Moreover, the paper webs of the present
invention have decorative indicia ‘and multi-density regions, ‘yet can have a
relatively smooth surface. The smooth surface provides .consumer preferréd
softness. - Addmonally, the smooth surface surroundmg the low bams we1ght
decorative indicia accentuates the distinctiveness of the relatively low basis weight
decorative indicia, thereby enhancing the aesthetic appearance of the web.
The continuous m_atwork regibn 110 and the 'discrete- re_gioxis 130 can both be foreshortened,
such as by creping. In Figures 1B, the crepe ridges of the continuous network region 110 are’

designated by numeral 115, and extend in a generally cross-machine direction. Similarly, the
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be conbined to forma multiple ply tissue, such that the two outwardly
facing syd £of the multiple ply tissue conprise the sup&@ms,aﬁopf the
webs 20, and t e surfaces 22 of the. outer plies face |nvvardly
Alternatively, a two ply paper structure can be nmade by joining a web 20 of
the present invention with a conventiohdlly forned and dried paper web. The
web 20 can be joined to the conventional paper web such that the surface 24
faces out . | t 10 to
about 70 \é@cgley rrt)aleag he? lggér?ggnswd ?eQanG%thﬂﬁéf g?onpﬁ'g Oa%'bgghesﬂ%;teég?o%ave .
macr o- cal | GRPe rigges 435 Ieast about 0.1 mm and nore preferably at |east about

0.2 m | lineterTiRncoatiReds. ﬂ@tﬂéﬁrk)’re@iod 39 Eﬁiﬁrbealaohiéla@velﬁ .31 ”H&%'ityC“b' ¢

t t b t d d :
o stk hbudiie Pt Bt rsesh of Sot e 3%‘85?5# Boedur es
for (rjreasurmjﬂg Patent 5378591 The relatesip iowdr deasity atiwlrdlatl\lel)d&ﬂ%kd-h‘egiﬁnﬁ \é\Eb :
are descri o e.s i gur es can
al'so have e'?)er %lé?{f q@&ﬁg%%v\ae% ggcﬁé%épegb%&ate{ng%\&}gr@9 6?‘5‘?1 The
net hod f orthewegions A30 atenetbdomescof theafype ishgwn dn déSc Patest4/687859. The

: : i gh bul k
Accor di ”g'rlégmh?elsﬁaaﬂé rdli’iﬁ:ge@@n %h@nﬁeneﬁg c%ﬁ&?ﬁ&éﬁ[&gﬁpr%ﬁgbéf 195, {4 9h -bu

paper webs, conbi nat 1 Snoot N surface

‘usual |y asib&lﬁ%ﬂéﬂ U@{Eatwmmhcam&mdmm@%émtsu 'Paperayeb Havingire 3 i's
a_phot ogr gRIR vy meztoatmao@amwﬁgz%%m&ds &f&ewﬁﬁeﬁpmﬂﬁ Present

i nventi on, shovm ecorafive i1.ndicia t he conti_nuous net wor 110 and
the discr &“&1" \?gﬂ’ﬁ‘/‘- é&%p"HEWQWWQﬂb%g@B{f ilsd Nowembge U 8986 100.

Paper maki riﬂtlh&ﬁdiﬂdo@l&ﬁf whidhodpplicatital 8 $hcdfpordted herein by reference.
PCT/ US98/ 03104 14 A p % structure 20 according to the present invention

can be made wit ib¢ H’@e AORNIG e IpAiYEly STmeot AtRFE $4hcapi Brupse® ip making ayet hod
of n’al(;l ng mdnipquﬁ;pﬁssl ueSl'ﬁ\Fmg?ﬁbe : bth odtorardfy fiding smfaeesemr msfau@mvbeﬂmbrs webtizbica ed by
provi di'ng 0 uspende sycr as an
aqueous di’s 6§?§P%nt°of THaper 'ﬁe?kp%’ﬁéssf' ”—‘\C?‘ tﬂ*f'r’iﬁ] % Re *‘W’o C‘Bg §T’E?F?s 1

deposi t i ngnuitiple py msueycomﬁmpapeaurfwhs mﬁthebmbsw rmgchthe sunfacesl R2 thSG&lercpﬂiéso a ,
fiber ret Is r . SMFﬁ ' | n the
form of aq%ﬁ%%%u?%nt%bﬁﬁ& ar egeﬂ %3&"%&%’2“8‘% %]zr?g%ft&eber s is
deposi t ed PEsent inyentign Yithgcoayeatienally fogupd amhmd\me@webr Jhejwelt 2oesn be jomed toe sl urry
t hrough t hig chfVertional padewmhchm&eexofatamca;buam oni ¢ web - of paper maki ng

fibers 543 SUppﬂ{él:?a%ep%eﬁ % can erengbgsllfvr{rgpg t OP& ut T&?o gbout gager maki ng
' square meter.  The paper web 20 ca_n have a macro-caliper of at least about 0.1

mm, and more preferably at least. about 0.2 millimeter and a bulk density of less
than about 0.12 gram per cubic: centimeter (basis weight divided by macro-cahper |
multiplied by an appropriate conversion factor if units are not consistent). The
- procedures for measuring the basis welght, macro-cahper, and bulk densnty of a web
‘are described below. ' '

_ The .paper web 20 of the type shown in Flgures 1-2 can also have an
'absorbent_capamty of at least about 15 grams per gram. The method for measuring B
‘the absorbent capacity is desc_ribed below. Accordingly, the paper web 20 exhibits
the absorbency benefits of high bulk paper webs, in combination with the benefits

of a relafively smooth surface usually associated with conventxonal felt pressed

tissue paper. ’ . ' '
Figure 3 isa photograph of surface 22 of a paper web 20 made according to the present
invention, showing a decorative indicia 200, the continuous network 110 and the discrete, relatively

' _ lower density regions 130 of the background 100.
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fi bérs can include rel ativel y |l ong f'i'be'rs havi ng an average fi ber Iength of
greater. tﬁ@r’b qual to 2.0 nm and relatively short fi ber

aver age f 8;}1"7ength of less than 2. 0 mm For i nstance,’ f?@ﬁ%ﬁsﬁg&%y | ong
fibers can conprise softwood fibers, and the relatively short fi bers camr
conpri se hardwod fibers. Hardwood and %ftwood fibers are discussed in

more detail below Figure 5 is photograph of the web facing side of a .

~formng el errentAJ;ﬁger mdualelz@ Mérdﬁfﬁﬁﬂoﬁﬂe@rd@@r&emvé&ﬁﬁn%gn%%dyw the .
present inventio | a SCE_LEITB'[I i ustr ié’g of .the web facing
t

side of a fRAPATH 8$@$Bﬁrtat‘¥68l?w¢l"b TakAg the IRBRET ati on
- of a form ngrehee0t of1the preentrinventidre lsemiﬂaxmwb l‘@idlﬁé& pRpdBY tofdibefs t he

Conpr 1 ses ospefil i Aichdd Pty SubHBE b Biihys & %e%‘i’%ﬂ‘ﬁ EFREKPE fit8Bber s
1650 di sposmdtherfonnenﬁ/\mwhmmm depositingtbe mhnanoﬁasp:rﬁﬁkihgcﬁmrs ifroms aachi ne
divection fhdg6Rn1500 816 £ ferfdativEToith geﬁiérﬁ&ﬁtfsaa AR difddne The

flow restriction ne ave a correspondl ng ative
i ndi ci a f or @ isrintthe fewap of e, conn@um@lt maEIGmPG{O lﬁxemlwmegf@apemmmngr a| nage

zone corr espeRdiddepittd ¥ 0" oDk e W%Ba@aeﬂﬁslg:ame&ho |
covered by heflowr trlctlo 86@ 1650. 'The first dral na zone has a

first drai s Hgeuegh gmﬁ%‘ﬂﬁl" tor@rrmaﬁgn&mﬁmh@@mammmrxgh the

L I'ow FEStrIﬁbdrsd)lﬂgmﬁﬂibpéﬁedlsﬁﬁh&rfanﬁihgmléﬁé%tﬁtwpl d‘f{ie IITAL 6P Papl e zone
aving a segond drai hage OWe, n.the firs age

1 qui g carr f'e; V?"dl"é’ﬁné‘?f’r? ﬁ?ﬂﬂ%ﬁnt?@mﬂﬁ?{ e‘%ﬂér?grﬁreaiﬁoo in

two si mul tahmusemh@ezOmmrmhﬁwab shorttﬂbersfhalv&tg a;nﬂremgfetﬁbér %ﬁngﬂnﬁﬁe

- zones. AccqLdl er n ow from the

second dr a?%%gﬂg%gnoetﬁa{’gd Fg% CIHS‘&P%t ggf"%%ﬁi"’@ Mhé)ﬁbﬁfsalaﬁ] goén%%emﬁ[v??é’fleby

formi ng  r el fthers; @ng theowglasivslysshaws fihers easysampriserhardyypost fikers. oHawdwdodtand | ow

restri Ct i Onoffysa beRR0 discliied iPhidhd a@ki balbR | glryf | gﬁgzr tend to accunl ate

inthe first z
the width of tfﬁégw% egwswgeo?f ﬂasrm@b facing; sige of afergupg element 1600
PCT/ US98/ 03hifidblé Forr mﬁltihg ap’abﬁ' WH&Z@S&ofdlbgto ih@@ﬁés@nﬂhvéﬂiﬁmpfm 589

< o eat o “ERRI Y Eaon &y B2b Tt A of £ reiBe Slemieii S i s, ' °
sur r oundi ng qsosstsectignad filluskratiom bf a Torenihg elmneatsi&(]ﬂcﬂimmnmﬁeiemb:ydrﬁé@cban be
formed on tsg degeé%d%g&ﬁ%%%ﬁlﬁg&mx%me%ﬁmgefen%?ﬁewl yneric resin on

the vvoven bas

The forming element 1600 comprises a liquid permeable woven base 1610
and flow restriction members 1650 disposed on the woven base 1610. The woven
bése 1610 comprises machine direction filaments 1612 and cross-maehine direction
filaments 1614. The flow restriction members 1650 have a shape corresponding to
the deeoratwe indicia formed on the web 20 The woven base 1610 provides a first
drainage zone corresponding to that portion of the woven base 1610 wh:ch is not
covered. by the ﬂow restriction members 1650. " The first drainage zone has a first

_drainage rate. The portion of the. formmg element 1600 on whxch the flow
 restriction members 1650 are disposed provxdes a second dramage zone havmg a’

' - second dramage rate slower than the first dramage rate.

The liquid carrier(e.g. water) is drained ‘through the formmg element 1600 in .

two simultaneous stages corresponding to the first and second drainage zones. _
* Accordingly, fibers in the aqueous slurry tend to flow from the second draihage '

zone and accumulate in the first drainage zone, thereby forming relatively low basis
 weight regions in registration with the flow restriction members 1650. The -
relatively shorter fibers tend to accumulate in the first zone. At least some of the -
relatively longer fibers can bridge the width of the flow restriction members. Asa



.restrlctlbn menbers 1650 are generally i quid inpernéablé such that second

drai nage. W a second drainage rate which is substant hpé-fmsgﬁ@g“
|

suitabl e fiber retentive formng el ement 1600 can be forne

phot opol yneric resin as disclosed generally in U S. Patent 5,503,715 issued
“April 2, 1996 in the nane of Trokhan et #. and U. S. Patent 5,534,326
issued July 9, 1996 |n the name of Trokhan et al, which patents are -

' is can be
| nor por at el Bhdwiblade SR UM, of I ApBISH SHOLLPBIRIBGLS HEPRagan b
t.oget her forWﬁléhfcﬂeE@@loé'éM ée%we mﬁslemat@eﬂmaabe nuerage finenitengthy ¢f-i gure
6) - measur ed tHep eﬂnhﬁn@ﬁb@@lﬂ'sﬁﬁhﬁﬁ&h@phﬁﬁﬁ%ﬂﬂﬁ%&s length. If the web is -

formed of a sin t the wdth Wis preferably less than - .

I ber
about hal f, and%h%éOWr@Fmﬁpwt@éerStlﬁéﬁ GAobe Termeds on the, werven thasenbyr age |
f;bgrf:cengt Felféf:ttl)lrél?tdxhhgré hbtl)dbl%hdf??rebﬁl Mrtneadgog??aoaaﬂfmeg%&rs ﬂbw ure
nt fi.ber in _

gegnlantgri%ﬁstﬂ ﬁ%‘*@ft‘ﬂ% F’E?ﬁ Fgﬁglxwﬁ’&“ﬁﬂll?f’ f?ocﬁh‘f’ Hhet seegnd nost
preferably |desinagehzonedtimsud semoad fdvinage dte {Wlﬁclﬁi/seﬁlibgﬁnﬁalbe bero® BAt duitablet 22

har d d f e we conpri s

e, 5 i sk e s
preferably diss scdhgnn%rmmnﬂs Patenta§,503,5¢5 fissued April @, 11986 mhhe lnaithé\féﬂ)d Cor :
fib in-t tq t |ns an _
ibers in 1&@&6& AIRAC0!s. | Parkd} uca?&@?@%ﬁegw %ﬁg@ anc

a furnish made up perce e -
| ess t han aa"éelfhagesalmwmthmtentsamgmmtcﬁhmfoagefmer Iength of about

é ?t m dAIKt e][ na;xmgglaw ﬁdg\;ﬁéﬁbﬁaﬁx&mﬁéﬁhﬁﬁ caﬁl@@ %ég&{ f]zg IH‘ 6}& g‘ﬁ méﬁl}e[ Een
ra | S
t(r)\e xgt h V\FB‘IE‘(B H”Blé“qa%§ ﬁlgé g‘f éoﬁﬁﬂlerﬁ‘lémr%lﬂsﬂ ﬁgu%léém afThee

i ndi ci a cansegénts d6G0 hae dahzﬂixlwedﬂgdre‘do b&s&;lﬁred\@eﬁﬂi&lly ?ﬁ?@lﬂﬁmﬂ&f‘/mea

I d h | i o] e
basi o wei ghpocuntes SRR SteShe aBES el e Asingdt Bioe ot i ik SEIAGY B egi ons
" (cor r espondpreferablytlass thiaotabowy half axdanureepi-efdralflynyesscthm aladxmmetfo&rtlillc_ﬁse]gl

h sh %ﬁ:‘rﬂ& Oof t aho er e ow
ngtrfc?f)gnﬂ%e ersegggggggth a\t/ﬂeg kaiiﬁ%/gguﬁtg Iq’gebd%cgb?%‘?live shgﬁl B udi ng
but not |i nfi¥yre oftdigfergnt sﬁh@ﬁe@peennﬂﬁmnghhqséwoo@@@desqﬁwo@m stheh as
circles, SqpnRts 3660 Hav8ROMaath WGWHIBE it ipkéTerablye 125 aBbit hAIRC A FIGAT S

ég.?.? Ugg 8; ggwjeri ysless 1Zlan about one fourth of the average fiber length of the hardwood
fibers forming the web. On the other hand, if the web comprises two or more
layers, the width W should be less than about 1/2, and more preferably less than
about 1/4 the average fiber length of the hardwood fibers i in the layer adjacent to the o
forming element 1600. ' :
| For instance, for a funnsh made up of 100 percent Eucalyptus ﬁbers the .
width W should be less than about 0.5 millimeter, based on an average fiber length
of about 1.0 mm. Alternatively, if the furnish is made up of 100 percent Northern
Softwood Kraft fibers having an average fi ber length of about 3.0 mm, then the -
“width W should be less than about 1.5 mm. . :
‘The resulting decorative md1c1a can each compnse relatlvely low ba313 welght -
regions ‘having a closed path shape completely encircling at-least one relatxvely
- higher basis weight cell 240. The width of the relatively low basis weight regions
(corresponding to the width W) as measured at any point along the closed path
shape is between about 0.2 millimeter and about 2 millimeter.
‘The flow restriction members 1650 can have any suitable decorative shape,
mcludmg but not limited to floral shapes, animal shapes, geometnc shapes such as
circles, squares, and triangles, and the like. Preferably, the segments 1660 of the

SUBSTITUTE SHEET (RULE 26)



flow restriction rrenbers 1650 are- oriented on the form ng- eI ement 1600 such
that at.|east of the segnents 1660, and preferably th Eﬁ% of ‘the
segnent s ‘f@éﬁ’ﬁﬁgem an included angle A (Figure 6) of.at Ig)ast % 5 15
degrees with respect to the Cross Nachine Direction (CD in Figure 6) Such -
orientation provides'the advantage thatl§he relatively |ow basis weight

regi ons 220 are advantageously oriented with respect to the cross- machi ne

direction giow P&tmrmsﬁbers%sm?e &ﬁ&té&oﬁﬁ%‘)ﬁﬂxﬂx{é)&ﬁmgﬁ’t uch'thyp the

doct-or bl ade i1 s subst SS- | |rect|on of

the paper W easpéorae s‘EJF tseg‘P?ng dgébo?ndopfﬁé’é’al?lbfﬁgﬁtmql%mly&fs £isesmenisy

-adveL tsel y. afebectorinl: idpldad angle Aa(mt gx&’erayfbifuf Ragtfabbliel 3 @ég’i&ds\/\ﬁitﬂt rétsﬁlﬂ;tﬁaﬁ S
wei regi.on nts ect..to,the

cr ogs- magﬁ?ﬁé ilzr?‘?c]ka ﬁ%ﬁﬁg‘ff gq;e%ﬁgb %P QPF‘%{‘ B‘W‘iﬁsﬁ}@ wei ght

(rj egi.o [ls ar adoantegﬁ dsht t the lrelasivélyt hm |bak1t~: ywaghtakd@dvn,_st D%O lage admag‘ebukiyne o
irection, ck ;ou ons o

t-he rel ati \?@39@0%%55‘3 g‘qwé %%1?}09 3‘%@&‘82‘ Egét?qqln @gf aﬁ%:fv‘é?b %A‘ﬁ tg? W&ht i ng

t he decor ati$ mpabﬁem&ndeyq:fdmm&mebctonblads lasuhstanpaﬂ)eplaraﬂudttomhmdowl pin
|1 d

all its Va%fcﬁﬁr&i%xm\%;eé\%}lr&rtﬂﬁ é:'rai{ Cﬁ@?ﬁgl (.fgsg ?g%ltgﬂﬂ:e&o b13ge ﬁth&‘ét%s‘! n

this invention us p sSuc as Co

liners, badikelyeto amly effect the appesransscandasienchisn of aﬁeerqiats‘cqbaﬂ%&asww |

T i et Ko i el

wood, therﬁ%ﬁ-‘@ﬁ?aaﬁﬁ"&’lmpuﬂ%yﬁﬁﬁ éfonﬁll!‘e WE‘:%@W&%?%‘ We Pul ps

dAIe {l vedt f r ofichetito de@ulsbmmlumdrauehuo;m% Oro8s-friathine G&Bcthﬂx Ltﬁteﬁeh?veg that =
ernativ non e S| C | be a etl.c I Der-s, -can

e usod. | s andbriflaah B, ik Sy byibhe 5 B BV ToRRsBtifns tegihg;

t oget her nﬁQOb&embpladyedelyﬁffecﬁrgthwecbmwmﬁth@wh can be bI ended,

.or alternativel I ' '

U s Patont 4. s elfipafeddeR) k%@f’“‘??n o PorlsRed WA pbfmdly Ll B

3,994; 771 PeReanalipg &bseyussd in $mean%rlz§@\ﬁe@r, Qther wlalqsmfxbrwmdw her ein

byf [ ef e(r]I eP%ﬁcﬁ s cérﬂ& ﬁﬁéﬂ%oﬁfﬁga@ie C}hﬁd‘d,%?d Néarl Ba%éd“ﬂnd)ho{i@h@/\ﬂﬁélaﬁﬁéh :

SOorTtwoo | e r ur n Ise.a vgri.e I vVes,

Thel u g Dheodaulp Mettabherets forlsar chrmisal s suetiaRiatt st apd Sullat ongt

bi nder mat @ulpsl as oell akrmeghdmdul nﬂehps nitichiding Sfor ae’o&ntﬂie;mgcalndsawcﬂhl ngd

co ositio { te

_ m:)materl ﬁ@? e}%%gal\l\?ﬁl e epl éﬁi orgﬁ]%mél%ﬁ&pg% rll)gﬂ) éﬁ;ﬁ’l derlﬂkjg‘e trade

narre of KYNEfed:EoH dp@duqnswdlquerm Itmswgqnobc used| dternratively, othier e .

tenmporary Weh cgﬁ,ﬂgg}gtﬁlg{g Q%rags Hgﬁbg.gtcaﬁrb@ W limted to synt hetic
pol yacryl at es sui t errpo wet: strength bi nder, i s PAREZ[err] - 750

mar ket ed by Amitotlz hardwood pulps apd Sifﬁﬁ?%’r BY pg;-[elther separately or together may
be employed. The hardwood and soﬁwood fibers can be blended, or alternatively,

can be deposited in layers to provide a stratified web. U.S. Patent 4, 300,981 issued -
Nov. 17, 1981 to Carstens and U.S. Patent 3,994,771 issued November 30, 1976 to
Morgan et al. are incorporated hetein by reference fpr'thé'purpose of disclosing

~ layering of hardwood and softwood fibers.

- The paper furnish can compnse a vanety of additives, mcludmg but not
limited to fiber binder materials, such as wet strength binder materials, dry strength _
binder materials, and chemical softening compositions. Suitable wet ‘'strength
binders mclude, but are not limited to. materials such as polyamlde-eplchlorohydnn
resins sold- under the trade name of 'KYMENE® 557H by Hercules Inc.,
“Wilmington, Delaware. Suitable temporary wet strength binders include but are not
limited to synthetic polyacrylates. - A suitable temporary . wet strength' binder is N
PAREZ® 750 marketed by American Cyanamid of Stanford, CT. |



WO 98/ 37274 - PCT/ US98/ 03104
17 Smta%%wzﬁtrength b| nders include materi aI s such as gafRR¥sieRbNY!
cel l ul ose-and cati oni ¢ polyners such as ACCT err] 711. The CYPRO ACCO
- family of dry strength materials are available from CYTEC of Kal amazoo, M.
The paper furnish deposited on the form¥g el ement 1600 can conprise a '
- debondi ng agent to-inhibit formation of some fiber to fiber bonds as the

I.'}Nebt Ih s drlb eg tThSugﬂheruwngtr SHpEn tbindéls CABRIIE adhhRRaldi blitht RS GRS Y ,q;f ded

o the we r epi n oces e. e

bei ng debul ﬁé&“l"ﬁ%a’t% H'g:oﬂ?q)?g‘ﬁfs S“Fﬁésdstcg@hé ?igl @%&%M’@égéﬁm to:

_}‘l ber s foL rrbﬂdrymrmgtlﬂnmﬁaataeeivﬁhblelmcmcwmwndmby\mn two or .nore
ayers. The integnedi at er, act.s bo et ween aqut er

layers of fi berglrh efélg}'%llb deposyted °8aﬁ'e?ﬁ ap “ﬂoagmaﬁ%ﬁ‘?‘%’bgmbéi?wsﬁe 8 the
web al ong tHebuhdinmdgcrg tb aphibit Mnatwms’ﬁlsbmetﬁinermtﬁbmrbohds fsrtheaveboishave a -

rel atively aBE gégéﬂcﬁﬁiﬁx %epgfxﬁh&#xﬁﬂata Qﬁ%mgé’ 59 Fovid d$¥e:%€hé‘ g@%f ace,

such as the hedted dryin ankee se of

t'he rebul ki the dy mprrlgrkrppm, misulie in @Hportion of thetqubabm@g debulkeds In one .
di fferenti abdeashdny ﬂhemee&fdmg df%ﬂ%e%ggﬁé&tonﬁeém&ﬁh»g% ﬁt%hﬁ%&“ BY .

hi gh densit Ion, and discrete relativ | ow densit

_created by éh@' V@M‘W@&wmﬂq‘&'@@fﬂ&%ﬁdmﬁuﬁ%ﬂd@ naeis @pani cal

sof t egl gg camaéﬁ er Bbtﬁ}%eﬁ%ute??@}%rﬂ bg ﬁb@:%gdrhdgcx’e%iﬁ eggi anSt#Z.&?orZ??

i ssued Janu n,e ui . ab] e bi odegradabl e chem ca

~softening caﬂé‘l&é tH°5tH§‘ g ﬁb%‘dé’ }Igé(?rent 5,312,522 issued May.

- 17, 1994 to Phanuah re:*.ult UhéweBafaﬂrﬁeSfoﬁmEd 90 Have arrdlaﬁwaiz&nﬁﬂﬂh ausface for B
i ncor por ate e 11 s can

be used as ;gyg %ﬁéaﬁ@&ﬂrylﬁggurtf gg'}%b ﬁ?&eﬁ@%gﬁy@%%ﬁ %one or

nmore | ayer sY@ﬂkQ nXRt,rbgcwewﬁehﬂAmbulmatsﬂhctcmm bbﬁe,dherdnkdr :

provi di ng. dghgndin Qﬁefhafvb fiérentialOl Sﬁgfo‘ﬁa BéRidingla gdoucuahgﬂgig]dgg)the

web 20|sapaper |n4%qg itive co ter
Tal | ow Di metekat ith regiomy and S§mt@ %Vﬂb&%ﬁ@rmwemmhg@rarf br and

paper maki ngcraa@tby\the aiepingitbeesss om Wt co Conpany of Greenw ch, CT. The
RN UL R e TR A
-used. The f ilose shaicsedunpiéﬁséﬁtann 54299, e isswed Jangairyd 18,01 9%y Bhanes ikt ency .
3}‘ S‘;)re‘r”snl gﬁogﬁﬂ&lel 15183\%8&%19 ﬁﬁxﬂﬁafes%heniIEeco‘lﬁﬁ&s?tiHnsC%Saﬁ&%Eé‘&’ f'uB.

- Patent 5, 312 522 issued May 17, 1994 to Phan et al. U.S. Patents 5,279, 767 and
5,312,522 are mcorporated herein- by reference. Such chemxcal softening

(')

compositions can be used as debonding agents for lnhlbmng fiber to fiber bondmg
in one or more layers of the fibers miaki ng up the web.
One suitable softener for providing debonding of fibers in one or more layers
. of fibers forming the web 20 is a papermakmg additive comprising DiEster
Di(Touch Hardened) Tallow Dlmethyl Ammomum Chloride. A suitable softener is
ADOGEN® brand papermakmg addmve avallable from . Wxtco Company of
Greenwich, CT. :
. The embryomc web 543 is preferably prcpared from an aqueous dlspersmn of
~ papermaking fibers, though dlspersmns in liquids other than water can be used. The
fibers are dispersed in the carrier liquid to have a con51stency of from about 0.1 to
about 0.3 percent. The percent consistency of a dispersion, shurry, web, or other
' system is defined as 100 times the quotient nbtamed when the weight of dry fiber in
the system under consxderatlon is divided by the total wexght of the system. Fiber
weight is always expressed on the basis of bone dry fibers.



system is defined as 100 times. the quotlen_t obt ai ned when the wei. ght .of - dry
fiber in the em under consideration is divided by the t t of
the syste?ﬁ%ﬁ%ﬁ wei ght is al ways expressed on the basis o‘?&ﬂﬁ%ﬁ’h%
fibers. - WD 98/37274 -

PCT/ US98/ 03104 18 The enbryonic web - 543 ¢an be forrred ina cont| nuous -
_paper maki. ng p_rocess as shown in Figure 4, or alternatively, a bat ch

process, such as dsheet nsgé %‘8% ce a .can (énused Af t t he -
Gl Sper i on of paPik RARRRER VERPL Pl BEHERA 46 A gnpinith Feemakipamerss
1600, the emglmmnan\lfegurﬁ% or gltérnatiealy,ba/batelnpsoekbsspfuch gsar handsheet rrIallthl

ol known (EPEHS Sa B B A 06 bl Bp BRI spB3s Blposfey ot

hydrof oi | s, adorming element 60 cthg| embryenit cweb r563watfennchﬂwmmofvabnftahe -
. d "\ O
aqueous Ispﬁarﬁb%fqﬁe dptsifhd gtfé'dﬁmt)%xfo W B elewﬂ%éggaoﬁ gure.
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the rel ativeli§Persion pEes: FEJP Soren embryont éﬁ 1A and 1B, and the
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an about

fiber length prefera
1/6 the averaé?aéh?‘faglévj“péﬂ tﬁ‘r‘t’ff ‘gﬁ!\gﬁﬁgr dvvood f| bers in the web. The | -
enbryoni c Web ‘5Thet differenee i tlevitivn Doetwesg e aop sirfa 0T thb flow festrRiighn ol |

Referring ¢ & o 1650k bSO BT 13 BRR bo D RERLUDOBZ e
20 conpri s esmth; ASRanillimgteria cadtnto provideabgetaally manepiandr embrymieivebent

1600 to th tAHEHRRY St d b-
'(deS| ggat eggg};mg rglliﬁs 5 in (i ﬂ@%ﬁ& ﬂ%&ﬂ&%&&gﬁ;ﬁﬂg@s ﬁﬁ]r@ e

app aratus 2 the d1 erence in e evatlon is less than about 3 mils. Preferably, the

l‘

“elevation D is preferably less than about 1/6 the average fiber length of the fibers in
the web, and most preferably less than about 1/6 the average fiber length of the
‘hardwood fibers in the web. The embryomc web 543 travels with the forming
element 1600 about a return toll 1502 and is brought into the proxnmty of the web
. support apparatus 2200. : S
| Referring to Figures 4, 8, 9, and 10, the next step in makmg the paper web 20
" comprises transferring the ‘embryonic web 543 from the forming eléement 1600 to
the web support apparatus 2200, and supporting the transferred web (de51gnated by
~ numeral 545 in Figure 4) on the first side 2202 of the apparatus 2200. The
embryonic web preferably has a consistency of between about 5 and .abou.t 20
percent at the point of transfer to the w__eb support apparatus 2200. _ '
Referring to Figures 8-10, the web support apparatus 2200 comprises a
dewatering felt layer 2220 and a web ‘patterning layer 2250. The web support
apparatus 2200 can be in the form of a-continuous belt for drying and imparting a
pattern to a paper web on a paper machine. The web support apparatus 2200 has a
ﬁrst web facing side 2202 and a second oppositely facing side 2204. The web
support apparatus 2200 is viewed with the first web facing side 2202 toward the

SUBSTITUTE SHEET (RULE 25)



enbryoni c web preferably has a con5|stency of betmeen about 5 and .about . 20
per cent - a& ldgR7gi Nt of . transfer to the web support apparaqﬂgwgég%guu '
Referring" to -I'gures 8- 10, the web support appar at us 2200 conprises a

dewat ering felt layer 2220 and a web patterning |ayer 2250. The web support
apparatus 2200 can be in the form of ~a cbBhtinuous belt for. drying and -
inparting a pattern to a paper web on a paper machi ne. The web support
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greater thad2ed cen]lbal slightlp .abowme Isurfaged 223 snrtstmafaccaﬂam c8n (benslightlyl aboyee .

enmbodi nent ﬁr?fcedzgl erence in elevation is less than about 6.0 mls (0.15

nmm, nore pre Iessthan about 4.0 nmils (0.10 nm, and nost
preferably | essThesiffersaca inelevation is @repterthyn of aqual de 0.0 milgernd: lgssithan

rel ati ‘éf' y slgmtsm ﬁﬂ&fml e%ﬁlbo_ﬂhﬁeﬁi?ﬂ@tcﬁﬁ‘bﬂéﬁcé; #l dlevativg 'ist ﬁaeﬁxahsfag&@tt ﬂ) om
per meabl e and, i e _of recei c ainin re

et web of  BHSEPrRD £ mBEs BretaRbiN.Bas Mncaibi AQ Py 4p. 1B7meR) sndanes

i nper.vi ous, prefictablyeless tanr shomt \20 anil (01O ainim )y eitdqrrtbsmaiixtémcﬁnraaﬁ@élyof '
papermakl ngs&)b&ﬁ ﬁrfaé_é"ﬂ web patternl ng | ayer 2250 can have .

. The dewatering felt layer 2220 is water permeable and is capable of receiving

-
-

‘and containing water pressed from a wet web of papennakmg fibers. The web
' pattermng layer 2250 is water impervious, and does not receive or contain water
pressed from a web_ of papermaking fibers. The web patterning layer 2250 can have
a continuous web éontacting top surface 2260, as shown in Figures 8 and 9.
Alternatively, the web patterning layer can be discontinuous or semicontinuous.
The web patteming layer 2250 preférabiy comprises a photosensitive resin
which can be deposited on the first surface 2230 asa liquid and subsequently cured-
by radiation so that a portion of the web pattemmg layer 2250 penetrates, and is
thereby securely bonded to, the first felt surface 2230. The web patterning layer
2250 preferably does not extend through the entire thickness of the felt layer 2220,
but instead extends through less than about half the thickness of the felt layer 2220
- to maintain the flexibility and compressibility of the web support apparatus 2200,
and particularly the flexibility and compressibility of the felt layer 2220. N
A suitable dewatering felt layer 2220 comprises a nonwoven batt 2240 of .- -
natural or synthetic fibers _|01ned such as by needling, to a support structure formed
of woven filaments 2244. Suitable materials from which the nonwoven batt can be-
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a continuous web contacting top surface 2260, as shown in Figures 8 and 9. '
Alternatively. the web patterning |ayer can be di scontinuo -

sem COnt‘i.‘ﬁﬂgéé?”‘fhe web patterning |ayer 2250 preferabl y-_c%%ﬁséé’g"‘g“

phot osensitive resin which can be deposited on the first surface 2230 as a
| iquid and subsequently cured by radiatyon so that a portion of the web
patterning |layer 2250 penetrates, and is thereby securely bonded to, the
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- from t he wétst falasurface 223Mes ¢ampared td the slensigrandRedsianadf thefelt thyeh2220:cond
felt surfage. toukfay, : o3 I ' nsely
packed fi bgdjg .fgxggggﬁléa%itgcenté‘?%%?%g cﬁ?@&p&?ﬁé@f&%@t&e@%ﬁféﬁ%ﬁ%ﬂ | ayer
2220 pref eﬁmdm}’afwfél‘gﬂ first pyrfageg@3@ensi ty and rel atively small pore

- size adj acent YThedéwiteling Gl 1a§wim&aaaﬁ0e 2 Fhic kRS ERe el thanBofEP iy and
pore size ﬁ{a t he 20, a second fe surface 2232,

such t hat m%\gﬁﬁ%ﬁha&? [ﬁis‘zwaﬁr@sdfsﬁ Yo 85529@ hayeath 4kt@ass BETWESIM t he
first surfassont 2234 andlabodteSvmer i ng fel t |ayer 2220 can have a thickness. -
Gan have o thi DA DISFes WS S REE bObined JEn Bl Tr. 10000 WB de R 2o
WO 96/ 0081publishéd Augusti22;ke0p, MO IMRES47 oblisheab 8gusp 22l 199G dalkithet 22,
1995 2 SBuiE ST a0Bh LIEN pi Kpp i ) 60 AT ol
S - aResin 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
Making Wet Pressed Tissue Paper with Felts Having Selected Permeabilities" filed
June 28, 1996 are incorporated herein 'by reference for the purpose of disclosing
-' applying a photosensitive resin to a déwatering felt and for the purpose of
- disclosing suitable dewa_tering'felts. ; . -
_ The dewatering felt Iayer 2220 can have an air permeability of less than about
© 200 standard cubic feet per minute (scfm), where the air permeability in scfin is a _
‘measure of the number of cubic feet of air per minute that pass through a one square
- foot area of a felt layer, at a pressure differential across the dewatering felt thickness
. of about 0.5 inch of water. In one émquiment, the dewatering felt layer 2220 can
“have an - air permeability of between about 5 and about 200 scfn, and more
preferably less than about 100 scfim. , - o
The dewatering felt layer 2220 can have a basis weight of between about 800
and about 2000 grams per square meter, an average density (basis weight divided by
thickness) of between about 0.35 gram per cubic centimeter and about 0.45 gram




- felts. The

-a Resin to a Substrate for Uee in Papernakrng filed August 22 1996 U.S.
Pat ent # AN 08/ 640, 452 Hrgh Absor bence/ Low Ref | ect ? Mth a
Pattern Layer I'led April 30, 1996; and U.S. Patent Applrcatron 08 672, 293-

"Met hod of Nhkrng Wet Pressed Tissue Paper with Felts Having Sel ected
Pernmeabilities" filed June 28, 1996. are2l'ncorporated herein by reference
for the purpose of disclosing applying a photosensitive resin to a.
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the f1rst S0Pl of JRUdoR, RHEFlibed o7 BlReald 0 ech, A0 Piejeftia Byiits.

substrat e meheof the cgntiuous network fop serface 2260 cmée\mmmmbonwappabaums 2200 -

shown in F| haSh 1=\ ?%&5

net wor k - weh cotﬁ%%étr ngél Q‘gﬁdrl%}aé?e&%go‘b avrp &aaﬁw (ﬂ)&?%dd scre

~ openi ngs 2FigurethAad s p Pltahbtbetg'ﬁafpé@‘%’fo?ﬁ Ptreerttp?@mbggt porcent pfithe, but'
are not |i rpréjected areaiofthesppafitad 2208, ongat ed | n t he rrachr ne direction (MDin

Figure 9), POl YgonS LA A3 R e 5ol ShUSR oPleab 1525 1018604 °Ct e

more preferably at least about 50,000 discrete opemngs 2270 per square meter of
the pro;ected area of the apparatus 2200, and more preferably at least about 15,000
discrete openings 2270 per square meter of the apparatus 2200 as viewed in Figure
9. In one embodiment the continuous network top surface 2260 has at least about
~ 100,000 discrete opemngs 2270 per square meter. | |
The discrete openings 2270 can be b11aterally staggered in -the machme _
 direction (MD) and cross-machine direction (CD) as described in U.S. Patent
14,637,859 issued January 20, 1987, which patent is mcorporated herein by
reference. Altemattvely, the other photopolymer patterns can be- used for providing
different patterns of densification of the web. .
Thé web is transferred to the web. support apparatus 2200 such ‘that the first
face 547 of the transferred web 545 is supported on and conformed to the side 2202
 of the apparatus 2200, ‘with parts of the web 545 supported on the surface 2260 and
parts of the web supported on the felt surface 223 0. The second face 549 of the web
is maintained in a substantially smooth, macroscopically monoplanar configuration.
Referrring to Figure 10, the elevation diﬁ'erenee between the surface 2260 and the |
surface 2230 of the web support apparatus 2200 is sufficiently small that the second |

SUBSTITUTE SHEET (RULE 26)



area of the conti nuous net wor K top sUrface'2260 can be between about'5'and _
about 75 percent of .the projected. area of the web support . 2200~ as

- viewed i- 9?@33@49 and is preferably between about 25 per@gﬁﬁkgﬁﬁﬁg out” 50

percent of the projected area of the apparatus 2200. The continuous network

top surface 2260 can have at |east abouip210,000, and nore preferably at

. I east .about 50; 000 di screte openings 2270 per square neter of t he prOJected

area of . the 200 and efer bly.at least. about 15,000
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| 34?]« to the aswdaoaimest ﬁeﬁﬁo@wﬁheshumawng@dfﬂatw&ﬁsﬁ ?f ﬂllglibiﬂaf ce 547 amhFevi ng a
Ifferenti ressure o the enbr . Referring to Figure

4, the enbab%% lgé %e%"%%g eéﬁh%‘éa%‘&ﬁif’ﬁﬁe g?@ﬁr ed fromthe form ng el enent

1600 to the appBhestaam1od 2800 4s meuntshappositeesn S8Gon ofilet wuum provgiding 4,

'such as a v ?bafﬂserv&u B4Rkl e rsvm%&dre&@bzdw

sources 620 can a provi
the steam mto the web 545 and the felt layer 2220 The steam provided by steam
hood 2800 heats the water in the paper web 545 and the felt layer 2220, thereby

reducing the viscosity of the water in the web and the felt layer 2220. Accordingly,

‘"8-:
D

the water in the web and the felt layer 2220 can be more readily removed by the
vacuum provided by roll 900. ' , -

The steam hood 2800 can provide abuut 0.3 pouud of saturated steam per pound of dry
fiber at a pressure of less than about 15 psi. T‘he vacuu:u providing portion 920 provfdes' a vaauum
of between about 1 and about 15 inches of Mercury, and’ preferably between about 3 and about 12 |
inches of Mercury at the surface 2204. .-

A suitable vacuum pressure roll 90-0' isl a auctioh pfessure foll manufactured by Winchester
Roll Products. A suitable steam hood 2800 is a model DSA manufactured by Measurex-Devron
Company of North Vancouver, Bntlsh Columbxa, Canada : .

‘The vacuum providing portion 920 is in communication wnh a source of

vacuum (not shown). The vacuum prov:dmg portion 920 is stationary relative to

o thc rotating surface 910 of the roll 900' | The surface 910 can be a drilled or grooved
 surface through which vacuum is applied to the surface 2204. The surface 910

rotates m the dlrectlon shown in Figure 11. The vacuum prov:dmg portion 920

' prov1des a vacuum at the surface 2204 of the web support apparatus 2200 as the
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web transfer point to provi de further dewateri ng. The web 545 is carried on
the appar. §8,32, in the machine direction (MD.in Figure 4 800
provi ded -be Wee%%e)t vacuum pressure roll 900 and a hard surfgggﬂlﬁg&lp"

heat ed Yankee dryer drum 880. Referring to Figure 11, a steam hood 2800 can
be positioned just upstreamof the nip &30. The steam hood can be used to
direct steamonto the surface 549 of the web 545 as the surface 547 of the.

St ea SAb AR P00 AE MG SIS Ao B J0 SAEBGAICRETDC”

vacuum pr es9t1-’r 8000| IWhiltiez singlei rvapuumi ntIorvrgimg)rpqrmn 920 i shewn, hen s:ttl&&m into
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r educi ng theaq}mrewms/a&r ereRt vaguum atthe wfmﬁlwﬂ@sﬁgfeapmms awumo |
Accor di ngl yarduggtﬁﬁogrgom the web and the felt |ayer 2220 can be nore '
readily renoved vaguum i ded by roll 900, The steam hood 2800 can
provi de ‘about Ong %ﬂﬁ‘& de?aDEtl@X@dC%mp%ﬁwwM@rmlyor itoar dmm. 5 '
pr. essgre of Ref#fing Is@mgmequ ﬂ&a@tt: .545hie caagdwm@t}ftvmglm potted o%%ﬂe g
provi des a vacuym ou abou i rcu an
preferably B%ﬂatﬁ%lﬁtaé%(g V\gﬁfﬁgﬁ) tla“?QﬁlY TERe ‘tsgfasagﬁafhtlgwe fPace
2204. A sui balbransferred tonthersasface 875.0Upstoétn of the lﬁpl,qtridmo thiccpSint whefd the
manuf actured by Wnchester Roll Products. A suitable steam hood 2800 is a
nmodel D5A manuf actured by Measurex-Devron Conpany of North Vancouver,
British Col unbia, Canada. The vacuum providing portion 920 is in

“conmmuni cation with .a source of vacuum (not shown). The vacuum providi- ng
portion 920 is stationary relative.to the rotating surface 910 of the roll
- 900. The surface 910 can be a drilled or grooved surface through which
vacuumis applied to the surface. 2204. The surface 910 rotates in the
direction shown in Figure 11. The vacuum providi ng portion 920 provides a
vacuum at the surface 2204 of t he web support appar atus 2200 as the- WO
98/ 37274 ' PCT/ US98/ 03104 23
web and apparatus 2200 are carried through t he steam hood 2800 and t hrough
the: nip 800. Wiile a single vacuum providing portion 920 is shown, in .
ot her enbodinents it may be desirable to provi de separate vacuum providing

portions, each providing a different vacuum at the surface 2204 as t he
appar atus 2200 travel ‘around the roll 900.




The Yankee dryer typi caI |y conpri ses a steam heat ed steeI or iron drum
Referring to F ure 11, the.web 545 is carried i.nto the ni upported
on .t he agﬁ 42200 such that the substantially snpot h E@%&%&%‘ﬁ@g 549 .

of the web can be transferred to the surface 875. Upstream of the ni p,

prior to the point where the =~ WD 98/ 37274
PCT/ US98/ 03104 24 web is transferred to the surface 875, a nozzI e 890

P honl “actl HiltiaiGaid o B MRS, ANB-RnER YR R

brand adhesisuefacm8if.act ured by Hercules Conpany of W I mi ngton Del aware..

Oh dh b th b
e aneterr ed o ol alieoh SR RmngE RS bhes hBhg ”Bﬁvnaar%a?@“’ﬂ%aﬁmﬁoﬂf
- 45 percent, be GREPYROL® |brand adhehal mipafaciured by PergiesoOingeiyel Wikningten Dsladlare At

~ consi stenci i b BAMIR80 1 B EE 90 B BRI U PSSkl e

CREPTROL|[ er esi ve can be use eS| ve can
directly, orYankedidrmciBp gt a conpisteneysgrapipr thamsbput 4% pesvent; @P@W@Ymﬁ@éb%%drdrm 875)_

i N a number ,gfeB Y bebd.| A taNGEmcic t@veaﬂhﬁtaa@w?e}ceh@mmy sl allhafe" O-

droplet formonto the web, or onto the Yankee sur ernatively,
t he adhesi vé:R@BHQL‘QP‘gﬁs‘Yféa’a??p‘Fﬁded to the surface 875 by a transfer roller

or brush. In yet meeartaﬁre&Mpnmmme&mxﬂ@mrmﬁu&dheﬁdhwb licidao gdded to
the paper f%sh &*}g f thgﬁpa er chine, su h as b ‘addi.ng the -
adhesive to ﬁ'ﬁ%&? r“h?gt‘f“ °h° Y&sh ‘adiesiye, can bg spraysd b‘bﬁ‘ﬁ’ﬂ‘s to
about 4 poundplenform dite the web, o8 tntdthe XpyKes ﬁﬁlfa@emst Aheroiivehe e ladiesikeéoutddisoed on
t he Yankee he, a ara u t hr ough
B HPEER e et £ calr 0l 030 3ot BB s B E P Pl o

t-he nip 800, oVl PeT S
vacuum at t ladhesiyedonidde addiedito e Ptlmﬁlmdb atthpperend offfiropapermashin® G@ch afbsmidings t he

web is carriggdapgive ttqh@agarfet.mm%ma&bm 9089 Brdrl ool :Ppoﬁ.g& 1o Q%L Jinds! ¢

vaccuum pressure r ol and. the dryer surface 8 ter ni ng
| ayer 2250 @fhetiyferankappplipdpesiten %Eﬂ?&rfﬁ’ﬁlﬁgﬂ@%@'elYMF gym@BBl pat t er n
- Bor res ponﬂl ng t 0 Ashke Wb if aﬁﬁed?oaﬁﬁé Jpgar%tﬁbe%[ﬁm lihl'iauglﬁ ﬂa@@hp%é’ 188 vdclign W%bidlﬁ 5.
ecause e ce su stantia nMaCr oscopi ca
monopl anar tp &gu"rg a{ﬁ? ?gﬂ "'9‘" P VAR LT SF“'}(aﬁ%%gc?Bﬁﬂ W§E|F‘I‘P£8’ég@&§“‘ﬁg
posi ti oned aMi m,asawmehtthenaﬂontthr, appdmustﬁzgtmmsglrtheaﬁ;e&m]ﬁementﬁeemmhm s
carri ed t 07 Qa0 oft Bai0arBulrlE s e JetCAREASEE 1D NEDe B0 Sl lshipot ®

second - face 549 is Supported agai nst the s ace
mai nt ai ned PRPAEUSZI00 irapsrts e pajters gurssnondipgto the suréast 2240 toytherfisy fase S4Tenf the web

confi gurati efs, Bemié drerbgéoxa faae nrgeigl %tsﬁrsmntmsi shadth, Eiﬂa@rofc@ﬂcah? oAbk eHcd 0 the

first face 547 of the web the second face 549 remains -
subst ant i al FPsTait #! °f1‘h’e°ﬂ/%%s°5°4gs‘ﬁ'faé?§49dbP?F‘tﬁa’§ a&a"(‘,sbﬁg‘? adbersd {o. e ds¥sr ween
about 20 pemsface 874mslthalvebiis oaﬂecpmfoegnmenba;nothethmbb Eéﬁnecsﬂﬁot@maéﬁrp,rmd to

the surf aCGse%on% fgce%ltg is suBaE'tECF agams fthesslilnro]:) CsﬁrfaZce2 §95 tosbe maintained in a substa.ntlally
' smooth, macroscopically monoplanar conﬁgnratnon Accordingly, a predetermined pattern can be

imparted to the first face 547 of the web 545, while the second face 549 remains substantially

m

" smooth. The web 545 preferably has a eonststency of between about 20 percent and about 60
percent when the web 545 is transferred to the surface 875 and the pattem of surface 2260 is
imparted to the web to selectively densxfy the web. The pattern of the surface 2260 is tmparted to

- the web to provide the continuous network region 110 and the dxscrete relatxvely low denslty
' _ regtons 130 shown in Figure 1A and Figure 1B. ' '
Without being limited by theory, it is believed that as a result of having
substantially all of the second face 549 positioned against the Yankee surface 875,
- drying of the web 545 on the Yankee is more efficient than would be possible with
- aweb which has only selective portions of the second face against the Yankee.

| In particular, it is believed that positioning substantially all of the second

face 549 against the Yankee permits a web 545 having a basis weight of at least
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“inmparted to the web to sel ectively densify the web. The pafterh of the
surface-: Zé,%qjsigg% Jqmpart ed to the web to provide the continuo

regi on 11 he discrete, relatively |low density reégi onsyﬁ s%&rm in
Figure 1A and Figure 1B. Wthout being linmited by theory, it is believed™

that, as a result of having substantially5all of the second face 549
positloned agai nst the Yankee surface 875, dry| ng of the web 545 on the

Salsetive poliout § peliRipc: BOD0 SeNMre (26 (DBt A MBI reRAIPN Y,
‘S Vv ] | S I CU

is believed at5astabent} "ﬁ@SQE’b%é “é?ﬂ{‘? 'aﬁt ﬁ%graﬂﬁ@q%emws be gnied
3\%% g/sg 7t2 gz Konke eelatively tiowacomslztdnéd tb&VteﬂHin%lybﬁfghScdhgis%EyQﬁm e YHAAE

PCT/ Usos/ 031638t & selatively high Yankes; drugp speth, o Furthere it 16 beligyed-suchp,web

neter), and 545 bavingtherabove badis veighit chdractéristids panbeldrigdfrof ) Corsistency of eet
(10, 012! aglies, HRFD ol o e by SE eI O SSEGLTL RS 1
~ Yankee dr um theowsb iskansfened to theltkullueﬂ&%\lea csumktemwwﬁatwt dbont 9@ pefoentabove
ohout 50 ooy addfio %gﬁéﬁsl&% 1?er aEﬁuﬁs out Etlsep&%&fd x}((\?)\,ﬁsthg "o

about 30 percent ant nore’pre per cent en the

web is transfrm &y ceeping ﬂ*r@m"@%e}’tlégh W%@%@Wﬂycbfpemltﬁmomm 90 -

per.cent, andpiFBu&ticd 6ffthE pRper vlb 2(east about 95 percent (when the web is
rermoved fromthe drum by creping) at a relatively high web speed which

pernits economni calr (empariremiibig bﬁﬁ‘e"f—%@a‘pfab@F syipendrying conditiersnand rdrysn designy the s
bel i eved  t havankey dryep QpeS@-ﬁ?FdrSllhE ip&HEr RV RE ia britifouf Mewdik YRl diseRRI dBRes dsRci0RMkee

dryer speed f ontin ous net wor k_and di screte dones
as” di scl osed™® ?‘LS %”%“ q%éf@%t”‘ha "%;ﬁg éﬂﬁe‘ﬁt o1& Poagis Pt 3009 square festicap beyp oyt

10 pounds pelimi®dde: ts qmmeenf:;emtheahmehe ndtidiyiab Rfidfaetht conti@ud mvbgacy of the

donmes to not dry S contin network. .T n 2D in -
form ng the paper?iﬁém%g{teﬁr f%mé T & LR g%lcﬁmp"sﬁse“ﬁ%’ﬁ 43‘*'}?"'3,{1’90{‘}1

- surface 875 suifads 825 wisica dectob bladkel000)@9shows insFigwnd. i Witkaubring litnited\by theuny, itiei ng
limted by taﬁweamme dnér gpﬁﬁaaﬁeaqg Mg&mlme%b@weu stbﬁﬂs BY ael difesi Q.G OF

bl ade 1000 to the web bul ks densifies t l-east "sone portions of
t he web, espleetseme yorf!mwéthﬁm iegpaaallyrthaseporiigan oftha wab Which aprrot mpgRtehbytte by

t hg \évgg paAt tﬁdb{jbaﬁﬂmﬁ@é’uffﬁdéazaﬁ &fh ?ﬁluamﬁyaow Bénsity r¥Bony 1bm&4td<ie@81xéc¥rdfn§sg 157128 13(;
an ccordi.n e _step of ' cr e sur e Wi
the doctor LTRSS %ﬂ&mﬁl’v&’/ﬁ'&'@?"aﬁ"%%ﬂ;ﬁﬂh‘b §°°f°f P‘§ © ﬁn@ﬁ'ﬁgé"tséd"%rc"éw%ﬁ? vely
t hi nner regifirst, mpa@pmladvehghhmerwg@nwésmmng mpﬁafpaednﬁmpat-téuatoftherm ficaop of
Lhe veb, and,2,8e6g sﬁh@éut 8 bl hiSL g%gé HboditdoeOHE d LR IHLITR b yelc)

doct or bl ade evel Ly I'S p05| oned Wit h
res pect to tdngle Vém@ete’lsdiegreqs atl(bls ppwneﬂewmeqpmpwtle Yankee dryel‘ to wade an lmpact

angle of about 81 degrees. .
" The paper structure 20 shown in Figure 1B and 3 exhibits forshortening due to creping in
both the relatively high density, contmuous network regnon 110 and the relatively low density,
dlscrete regions 130. The creping frequency in the region 110 can be different than the creping
.frequency in the reglons 130. Generally, the crepl_ng frequency in the regions 130 is lower than the
creping frequency in-the continuous ‘network 1 10. This difference in crepe frequency is iilustrated
in Figure 1B, where the crepe ridges 115 are more closely spaced together (higher frequency) than
are the crepe ridges 135. ' -
_ Accordingly, the paper Web 20 provides decorative aesthetics imparted by the decorative
"indicia 200 without the need- for embossmg  Further, the web 20 exhibits flexibility provided by'
. creping in both high and low density reg|ons bulk and ‘absorbency provided by the low densny
regions 130 and 280, and sofiness prowded by the relatively smooth surface 24, ' N .
In another alternative embodunent of the present invention, the web support apparatus 2200

can comprise a resin layer dxsposed on a foraminous background element comprising a fabric of



angl e of about 81 degrees. The paper structure 20 shown in Fi gure 1B and 3
exhibits forshgrtening due to creping in both the relativel ' ' ity,
conti nUoU&‘%‘z@%J{{ region 110 and the relatively | ow densi t%/":%’?éhé‘%g{"] -

regions 130. The creping frequency in the region 110 can be different than

t he- creplng frequency in the regions 13026General ly, -the creping frequency
in the regions 130 is lower than the creping frequency in t he conti nuous

netvork 110, o Tib Tusleh{ K065 0 PSEeRE1L SMEDGK: Lo blchshlgh ol Py

| B, where the crepe rid spac
f.r equency) t ﬁmselrm; #Wfé’e!tfahfp‘elZZQ dl}esresmﬁyer mdmh epglinppustrieevopkaypebr coktadting’ O

provi des decgjfild %0 ALRid3edidchnt dpEm tﬁ% QA/ l;ouﬁ uﬂ?%%ﬁ k] Mfe %B%l taic 23 9.

wi t hout the need for enbossing exhi b exl bi
“provi ded by MF%Q“WCH"%W’H"% @ﬁneaﬁdlzﬂ%mjeﬂeuwhme@resm flmﬁnrs BAY The

absor bency pa@ureshodYada st savbeRsd & ¥cormdGide Boal 3 A8dicd 85h2 imtiilesSEHibRESS

-provi ded by the re atlvely noot h surface 24. I'n another alternative
enbodi ment  ofecRq&eR FRREAEHNE SY6BNt i on, the web support apparatus 2200 can
conprise a resinld Bigare Mamd)ié,dtherﬁrst Web eontactingssuback g firsy elvetiem 1231

onpri sing -a;f
SCT) Usos] 031 aaRIded By discr n%ﬁ{cﬁgééf ages 1230 Josaled at caessioer gointy, of the |
appar at-us. 220nments tHpanslel 242; e'BlmtopaS}dEﬁat:@zﬁ"(lhd ifidamentsi 1241 andvb24hcdreby | :c c
1220. The re ace
2260 defi ni ngd“ae‘hsgﬁ?‘g%gg I'n s 2 70, as%ﬁo{%ﬁﬁ*ﬁéééemp &?ghg‘%e WOV er
fabric 1220 ¢s 1230. The gecem GYWHHGFM%HSMQ rﬂie&\febsmttﬁm ne
.direction filapeEp250. 1704 . wib paneBiigtlayer 2290) wWiich B ’Bir{eatto%héi%vo%gﬂ%alﬁ&d a

- second side 4 The i rst S|de 2202 udes firs
contacting sﬁﬁ F& aceébcéotaﬁ@quqngte °’(’:§§€1act| ng surface .
at a first el evaﬁ@dlffeié}ﬂ:e bstvmen\thedﬁtkt blevaticic 123 eandnhie ¥dcond elehai@s23@30

1 d 241 d,1242.. The .t

o fages of SN BUERRlcRhSs B thd o 5ATT0RG, hé et & FinstiRd 1 Breounc
.to provi-de rwplasumwamw 2790 The lcontinugius stckace 2260 a0t the discretecansfat &30 .
‘The second wmoc%t&cafs%ea%m@sméem& c?]rp%gtﬂéitﬁpgle%@oxﬁaffﬁriﬁdn?zégayer

2250. Th b tterning | ayer IS Jaine woven

1220, hag \éve%p T HRSC 'ﬁﬁlﬂgﬁ Ysﬂ%r?a&e@é@@ené? shghtise ahpyedhe surfacsn 12381. The
di fference b@tsuﬁaﬁestllmofcaﬁsesﬁgmmb@e shzfdde 2p6h.t he second ‘el gvat ion 2261
‘is l.ess than th hi,ckness .of en t er we

transferred to t e@ﬁ’%ﬁ%ﬂ“ﬁ%ﬁg?g@ﬁ?eﬁ% ﬁ?@ghc Ont- Hﬁ%?‘%tﬁs?é}@é‘ 2260
“and the di scabeut5.funilsdeeond @bodimenkdheldifferared imtlevationsia tess chanvabouo4.,0 so
that the el g Igl(@?:é '&%ﬁem&% ﬁ?e?&a@l??g%&aﬁaa%m f‘btxﬁfl{'%by%ﬁﬁ), larfgce 2260

can be sli gh %( ove sur
_ preferably less than about 1.0 mil (0.025 mm) in order to mamtaln a relatxvely

smooth surface 24 of the dried web. _
- The web support apparatus 2200 shown in Flgures 14 and 15 can be used to form the paper -

-

- web shown in anures 12 and 13. Figure 12isa pian v1ew illustration of a paper web 20 according
_to an altemative embodiment of the present invention. . anure 13 is a cross-sectional illustration of a
- paper web of the type illustrated in Figure 12
Refemng to Figures 12 and 13, the paper web 20 has a background pomon 100 and
decorative indicia 200 comprising relatively low basis weight regions 220. The background portion
100 compnses a relatively high dens1ty continuous.network 110, and discrete, relatlvely lower
. density regions 130 dispersed. throughout the continuous network region 110. One or more dxscrete
relatively h:gh density reg:on 135 is dispersed’ throughout each of the relatively lower densny
regions 130 :
_ The relatively low basis welght regions 220 can have a closed path shape - |
-outlining a plurality of adjacent, relatively higher basis weight cells 240 (seven cells
240 in Figure 12). The basis wexght everywhere within each of the cells 240 is



or surfaces 1230 can be slightly above surface 2260. The difference in

el evati ongssy ter than or equal to 0.0 mls and less t hapoplRel _
mls. In one enbodi ment, the difference in elevation i-s |ess than a out 4.0
mls (0.10 nm), nore preferably | ess than about 2.0 nils (0.05 nm), and™
most preferably |less than about 1.0 ml 2D.025 mm), in order to maintain a
relatively snooth surface 24 of the dri ed vveb The web suppOrt appar at us

2200 shown 'Iﬁ%féfgﬂazglﬁlelﬂas?@@efgit %frm? e B&p@ﬁlawé?u Sgwn in

Figures 12 an ustra aper .web 20

accor di ng t dash cgll240 .a\t@nmcfpmm bpa ctqsédhcmsmom nﬂ&metatwelyi lgw e 13
i s a cross- Speisivaight ﬂegidﬂsmet The cefis eweuebet@léct%t &eﬂsm dﬁg& Hsated i n

Figure 12. Referr.i Figures, 12 an er We
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i ensi Nt QUOU nd dis ative r, densi
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nore di scretdensmeiegioméllsy' hi gh density region 135 is di spersed t hr oughout:

each of the relat veI . | ower. den 130., Th | ow ba5| S
wei ght regions 2 H%\/é’etg"r L& é‘dp%? @ﬁ%&“"%fﬁ ﬁﬁﬁr"‘ﬁé‘ &ﬁtﬂ)fé}fel‘t’
adjacent, r ehppbit vmim?tuh R2fl9eshovinicis iFigureciidg IThe disdrétes reaifely bighy dansigyarkdions Zéﬂaxidn
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PCT/ US98/ 032@112827>fﬁt°gwbrm Fige, 12 prsvespand to thos¢ printions pf thhwely @jelome nGi 2€istered
encircling Weﬂﬁfﬁé%@nmrheg&ﬁcaﬁgﬁﬁ cel| 240 has a perineter formed by

a closed | oop port.ion f the re | o baS|s |ght e S 220 The -
cel'l s 240 can befté ?F#‘PF@JX?‘H rR?P%‘t Y”gé"?
density, couhomonﬁgna‘evﬂ kTBﬁ(Dinarﬂil:nsit)s tiretigh tlfe&bvﬁ ithickness- @ﬂvRilQﬁéllBY1s

Tl R M o
4 260

;ﬁdazzo\rl(raegp%iﬂegiﬂt trgpansa f 2 - tsmw ugle S0 mshom
S, B By ght%gtﬁtsé CHRP 4 RPRRLP P uR QSO

in Figure 14 The dISC 57an
correspond illpstrated with é@@gsmeeqfs latively lowdas lé“@lg t‘W&!OIiISeI atively Iower

density regions #?gﬁmamsils?ﬂﬂsu‘at‘e f&rhﬁtndﬂeéta'vvbb'ibwﬂm@:ﬁp@s%ﬁﬁ%&ﬁx@% %ﬁé pase

portions of the web which_are naqt gl stered wwth either the surface 2260
or the surf E'Elé?pimp"ﬂ’b%ﬁog' 23 d?sgr'b& aboye with prspertdp Kleuss &, B¢ embrygsictwebn of a

paper - web ots43tﬂaemg fi9eand second smooth surfaces is formed on a forming element 1600 to have relatively

_ TJow basis weight decorative indicia and a relatlvel_y_hlgh basis weight background. The web is then
.vacuum transferred to the apparatus 2200, to provide a web 545 supported on the first side 2202 of
the apparatus 2200. As shown in Figure 17, the first Surface 547 is conformed to the surface 2260

| -and the surfaces 1230, and the second surface 549 is maintained as a substantlally smooth

~ macroscopically monoplanar surface. . :

The web 545 and web support apparatus 2200 are next camed through a throngh anr drying
apparatus 650 (Figure 16), wherein heated air is directed through the web 545 while the web 545 is
supported on the apparatus 2200. The heated alr is directed to enter the surface 549 and to pass

" through the web 545 and then through the apparatus 2200. ' S

“The through air drying apparatus 650 can be used to dry the web 545 to a consxstency of
from about 30 percent to about 70 percent. U.S. Patent 3,303,576 to Slsson and U.S. patents

. 5,274,930 and 5,584,126 issued to Ensign et a]. are incorporated herein by reference for the purpose
of showing suitable through air dryers for use. in the practice of the present invention. Alternatively,
the web can be dewatered acoordmg to the teachmgs of U.S. Patent 4 556 ,450 issued December 3,
1985 to Chuang et al. which patent is mcorporated herein by reference. '
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shown i n Figure 12. The Iihe'dEnsity t hrough the web thickness in Fi gure 13
~1s used.tQ S{ ically illustrate the relative basis wei ferent '
‘portions @P@%@%b The portions of the web illustrated W%ﬁg&fqoﬁ”

t hrough the web thickness represent relatively high basis weight regions;.

~and the portions of the web illustrated @Bth 3 lines represent relatively
| ow basi s wei ght regions. F| gures 16-18 |IIustrate formation of a web 20 of.
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- OH) i s added wire. dBﬂvaténnglecmmrgqghjhe forming wxre and is assrsted by a deflector and
S vacuum boxes. The forming wire, manufactured by Appleton ere_ of Appleton,

Wisconsin, is 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 forming

wire air permeability is about 1050 scfm. Flow through the forming wire is
| impeded by photopolymer flow restnctron members 1650 havmg a flower-like
shape, as shown in Figure 5. The flow restriction members 1650 combrned havea
projected area equal to about 10 percent of the prOJected area of the forming :
‘element. The difference in elevatron D (Frgure 7) is about 0.003 inch (0 076
millimeter). : . _

_ The embryomc wet web is transferred from the forming element 1600 ata
fiber consistency of about 10% at the point of transfer, to a web support apparatus
2200 having a dewatering felt layer 2220 and a photosensitive resin web pattern_ing

o laYer 2250. The dewatering' felt 2220 is a Amflex 2 Press Felt. The felt 2220
comprises a batt of polyester fibers. The batt has a surface denier of 3, a substrate
denier of 10-15. The felt layer 2220 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.
The web patterning layer 2250 comprises a continuous network web contacting
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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 mmutes)
. 'The decorative web is converted into a two-ply bath tissue paper. 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 txssue paper 1s bulky, soft, absorbent, aestheticand -
is suntable for use as bath tissues. '

EXAMPLE 2

Flrst, a 3% by weight aqueous slurry of Northern Soﬁwood 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 dlluted 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) is added to one of the Eucalyptus
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pro_]ected area equal to about 10 percent of the projected area of the forming

'~ ‘element 1600. The d1fference in elevation D (Figure 7) is about 0. 003 inch (0.076
millimeter). :

" The embryonic wet web is transferred from the forming element 1600, at a

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

2200 having a dewatering felt layer 2220 and a photosensitive resin web patterning

_ layer 2250. The dewatering felt 2220 is a- Amflex 2 Press Felt. ' The felt 2220

. comprises a batt of polyester fibers. The batt has a surface denier of 3, a substrate

 denier of 10-15. The felt layer 2220 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.

The web patterning layer 2250 comprises a continuous web contacting surface 2260

. defining discrete openings 2270, as shown in Figure 9. The web patterning layer

© 2250 has a projected area equal to about 35 percent of the projected area of the web

support apparafus 2200. The difference in elevation 2261 between the top web

“contacting surface 2260 and the first feélt surface 2230 is about 0. 010 inch (0 254

millimeter).
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-

_ ~ EXAMPLE 3. : :

Flrst a 3% by welght aqueous slurry of Northern Softwood Kraft (NSK) _
fibers is made using a conventional re-pulper. A 1% solution of the permanent wet
strength resin (i.e. Kymene® 557H ‘marketed by Hercules Incorporated of
“Wilmington, DE) is added to the furnish stock p1pe at a rate of 0. 25% by welght of
the total sheet dry fibers. A 0.25% solution of the dry strength resin (i. e., CMC. from |
Hercules Incorporated of Wllmmgton DE) is added to the furnish stock before the
fan pump at a rate of 0.05% by weight_Of the total sheet dry fibers. Second, a 3% by
‘weight aqueous shurry 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) is added to one of the Eucalyptus stock pipe at a rate of
0.1% by weight of the dry fibers. The Eucalyptus sluny 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 fo_nmng-

- element 1600 of the type shown in Figure 6 to form a layered web. ' The fomﬁng
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32 The enbryonr C web S transferred t.o the web support apparat us 2200 to
provi de - awgRRRyHs Y nonopl anar web 545. Transfer and defl ecpé-Bosadios
provided at the vacuumtransfer point with a pressure -di fferential of about
20 . inches of mercury. Further de-wateri n%er s acconplished by vacuum

assi sted drainage until the web has a fider consistency of about 25% The
web 545 is carried to the nip 800. The vacuumroll 900 has a corrpressr on'
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posi tioned W % respg]%f fﬁéfﬁmﬁ%ﬂ&l ryer %agﬁyéﬁ?ag%‘g‘ géﬁﬁﬁ%@? allf.tlalwe of
about 76 dedhrovgh thmﬁmmn&eeredsymped@l rRbotapoiymertilow rédfctigmmenbets per
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speed of 65 net ers nute oratrve web is converted

into a two- rﬂl%m F 6pPseqrabipegh drave prprojeséed ey eﬁﬁﬁlﬁotﬁbg'@hbo parsent phithen
basi s wei ghiprejbcted arta &&h@%ﬁﬁﬁg@ﬁnei@qm@qqaéﬂlﬂ'&éﬁoe13%\@@8{1@% gﬁgﬁgp

0.2% of the rar resin and about 0.1% of the b er.
_ '_The resul ti r?é) (ijlodf’?gﬁgé ﬁ%@h&“ﬁ | ky, soft, absorbent, aesthetic and
is suitable for mm&mybmbrwarmaranwf ffond tid plsdto-pd 1ﬁﬂért1§snnmgg\bk
aqueous sl ur h S aft er nmade, usi ng a
convent i onal {?éeﬁ% o 6 SIS?%\] )%f %Wd]bdr? tp%ep b‘i‘ ?faﬁé?ﬁ?‘aé? %t"?e?nﬂt esi n
(i.e. KyneneppBaus rﬁﬂQ@MngMmﬂgeﬁlﬂ layer 3220andh pliotbNensitivg resin wWalb) i s

added to th?gﬁé}hﬁigsﬂﬁéﬁﬂ% ﬂPQ‘ﬂe%teﬁfxée}%ﬁ 2%50 & grié#?%%] QtFe?f ’ﬁteefekwc

sheet dry fibers 25% sol uti.on resrn (i.e :
“from Her cul 8329 sempgisesadwttoel pelyestergibsrs. Iﬁ)e bat h@ﬁjédut'fécet ﬁemﬁupﬁﬁsra st ock

~ before the tsmmawmxaém'fmatse Phe fén(lé,%rlzzzmwmbaﬁé wetgﬁt bP146 %u%@,
fibers. Seco&?g a 3./0 of}%ogtlai ulrrrreé)us urr E lfl{)’yrfgftftljpﬂfl er‘si Iust rrade
up using a eft I 191, 304 ap) tl?e&‘t bARde aboute
Adogen SDIVC4619$c|ﬁat éﬂlebweWpaﬁanﬁhg pqremtzm CdmpRideki a1 coftifuous ‘rRAWerk mbone of
e Euce PRl A o Bt o R i R 8
The i ndi vi dwgb natf@auegt layer 2250 hasraeamec(cet area mqual-tol algut I\3§Kp¢rcsttrdathe2 =
100% Eucal y gidictedauea B B WIS Suppdri dhpaRGAIN0s. At difBrRALd filk1iRn%2ke" M N
- between the top web contacting surface 2260 and the first felt surface 2230 is about
0.010 inch (0.254 millimeter). '
o The embryonic web is transferred to the web support apparatus 2200
Transfer and deflection are provided at the vacuum transfer pomt ‘with a pressure
~ differential ‘of about 20 inches of mercury F urther de—watenng is accomphshed by.
vacuum - assisted dral_na_ge, and op.tlor_lally, by pressing the web between the web
support apparatus and a sepai'ate 'deWatering felt. After pressing, the web is carried
to the nip 800. The vacuum roll 900 has a compression surface 910 having a
-~ hardness of about 60 P&J. The web 545 is compacted against the compaction
surface 875 of the Yankee dryer drum 880 by pressmg the web 545 and the web
' support apparatus 200 between the compression surface 910 and the Yankee dryer
‘drum 880 surface at a compression pressure of about 200 psi. A polyvinyl alcohol
~ based creping adhesive is used to adhere the compacted web to the Yankee dryer.
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 25 degrees and is
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through the forming wire and is assisted by a deflector and vacuum boxes

The forming wire, manufactured by Appletéa Wre of Appl eton, Wsconsin, is
a triple-layer square weave. confl gur ation having 90 machi ne-direction and '

72 cross- ”HCBgéiﬁoﬂH d'veith b Bahd YaRRR! diyASh drlifille ah TRBRG BhYE b abllifs1”

monof i | ament aneter ran to abo

forning wire earﬁeSpeﬂm‘égﬂqeietd}wrsrsmedlmoyéﬁﬁO frmoffeet ipen ejhute) éabowt i ng
Wi re is inpedgdmidrd pa BRI THE Bryf Webs Ed fith P11 BEAYR a
flower-1ike s‘@gpe, as shown “i n F%}{Jre 6. 1%?I%e fl tow restri E?Pgﬁg@ngg\e(?gwlﬁo _
conbi ned, ham?teisb‘?rd}"é@feéb area equal to about 10 percent of the projected

ar eabof ) t Beog or NThe deéd?g%& w&iﬁfwcoﬂbﬁe&iirﬁé art®agsly ifscidll ti%‘dt?é paer.DThEGHL € 7)

i s abou nc | oni ¢ . we

transferred PE o‘lﬁf‘ﬁﬂggsb'ﬁd{aBer H%’]gpﬁ@te%?‘tqg )éaﬁouﬁdsf P%é%@&ﬂg?@tf@?fcy of
about . 10% at cémhsinp@abott d% of ks permarient wevstrengthpesin, abqsxarm%saﬂlwdhaw ng
a dematerlng fel t in ternin

Cayer 2250 e bEiE) ph AR D18 ob B RBGRE) 148 iRl MR Bl
2220 conpr i sissbulkyhaoft, absorbenty eestheticfandds suitablesfob use asfaciaktissues. ace deni er of
3, a substrate denier of 10-15. The felt layer 2220 has a basis wei ght of
1436 gm square neter, a caliper of about 3 mllineter, and an air -
~permeabi lity of about 30 to about 40 scfin. The web patterning | ayer 2250
conprises a continuous network web contacting surface 2260 defining

di screte openings 2270, as shown in Figure 9. The web patterning | ayer 2250
has a projected area equal -to about 35 percent of the projected area of the
web support apparatus 2200. The difference in elevation 2261 between the
‘top web contacting surface 2260 and the first felt surface 2230 is about
0.010 inch.(0.254 mllineter). The enbryonic web is transferred to the web
“support apparatus 2200. Transfer and deflection are provided at the vacuum
transfer point with a pressure.differential of about 20 inches of mercury.
Further de-watering is acconplished by vacuum assi st ed dratnage and
optionally, by pressing the web between the web support apparatus and a
separate dewatering felt. After pressing, the web is carried to the nip
800. The vacuumrol.l 900 has a conpression surface 910 having a hardness of
about 60 P&J.  The web 545 is conpacted agai nst the conpaction




" has a. bevel

surface 875 of the Yankee dryer drum 880 by pressing the web 545 and the
web suppowb sappssat us 200 bet ween t he corrpressr on surface 98€r/ossk/izies =
Yankee dryer drum 880 surface at a conpression pressure of about 200 psi. A
pol yvi nyl al cohol - based crepi ng .adhesi*ve_'-ss used to adhere the conpacted
web to the Yankee dryer. The fiber consistency is increased to at |east
about 90% before dr crear ng the web with a doctor blade. The doctor bl ade
E§egrees and is . WD 98/37274 @ -
PCT/ US98/ 03104 34 n&srdlbmegdpmﬁhbué e bﬁbﬁ&@n?fx@-ﬁhﬁﬁn@iﬂ’t&&aﬁ&ﬁ%f)ﬁiede an.
I'npact angl e of .abo 81 degrees; the kee dryer is operated at about 800
fpm (feet perpr?ﬁ‘ﬁﬁf’gihe(pﬁﬁ?& mﬁ’ﬁﬁﬁ?ﬂeters pe mnute). The .dry web is forned
into roll at a speed of 650 fpm (200 neEXAMPEE 41 nutes). The decorative:
web is converted i bw- nl v l.al tissue ._The. t wo; .pl j.al
ti ssue paper has a‘i’%gs?é%?’%ﬁ%‘g%?%‘%é?ﬂ% s'i‘é’%%ﬁﬁ’%ﬁ“‘ﬁ‘é‘ﬁ‘%‘%%ﬁﬁé@i@r
.cont ai ns aboffibefis’%s anﬁadehslm cementionad tre-pulpengAn2Yeslution aif the tethpiaryfwethe
dry strength ly .
f13sue paper HE ulféyr Gy PAREDE 130 mied B AilGcan ohiEi LSl Y
‘as facial ti §g@§grd )w;acmg;igqglmNSK stock pipe at a rate of 0.2% by weight of the dry
PCTI US98 031 et THRCRRT ek X AVElS: BP0 PH hsAR) G the A TS

provi de non- ustrations of the practrce 0 e present
i nventi on. E)%AWPL a4 %r ‘?%f”elﬁ"t@%‘ Wﬁ}‘rto fdﬁé%@ssﬁllﬁﬁ}s BrRAAID pRiRg 2

SO}‘ t \tNood K][ atz%m(ettt&tsharf tebﬁtﬂﬁer% SA{TQ%I solutios of e rﬂé@ﬂﬁd& h@esqwg??
solution o e te s e
Ameri can Cyafatkdee &y ‘g}%‘t 8?95? gilbb‘i’ﬁn % is 'S‘d%ﬁ‘}cf&fntec? yBY'-Ecky

gr Ipet a'(tj ? r aswchipipe a’tt% e o€ 096 bgfwéxght dhhefdrjaé'ib&rss'l'hlee Eﬁiﬁld Stgs gl;(mrysls ot
iluted to a unp. Second, a 3% by wei ght"
aqueous sl ur ?@H{Sfiqﬁél(%ﬁw ﬁﬁgt atttﬁgfagg)uggj usi ng a conventi onal

re-pul per. A 2% %Butqamd ﬁtmsh@trg@rtmmremuqu in the/Awadbox apl/deposited toatb by

Wt co Cor por girfifg efentdnhi600 ofthle fype JUGGH i BiRE 6 578 a HITRIELRES web.
The forming element includes a forming wire. Dewatering occurs through the
forming wire and is assisted by a deflector and vacuum boxes. . The forming wire,
manufactured by Appleton Wire of Apple'ten, Wisconsin, is a triple-layer square

- weave configuration having 90 machine-direction and 72 cross-machine-direction
monofilaments per inch, fespectively. The monoﬁlameht diameter ranges from |
about 0.15 mm to about 0.20 mm. The forming wire air permeability is about 1050
scfm. The forming wire is impeded with photo-polymer flow restriction member
1650 having a flower-like shape; as sbown_ in Figure 6. The flow restriction
members 1650, combined, have a projected area equal to about 10 percent of the
projected area of the forming element 1600. The difference in elevatlon D (Fi igure

7). is about 0.003 inch (0.076 millimeter). =~ : :
. The embryonic wet web is transferred from the forming element 1600, at a

‘fiber consistency of about 10% at the point of transfer,_to a web support apparatus
2200 of the type shown in Figures 14-15 made in accordance with U.S. Patent No. _

" 4,528,239, Trokhan, issued on 9 July 1985, which pateht is incorporated herein by

~ reference. The difference in elevation between the e'l.evatio_ns 2261 and 1231
(Figure 15) is about 0.015 inch (0.38 millimekr). Further de-watering is -

' accemplished by vacuum assisted drainage until the web has a fiber consistency of
about 28%. The patterned web is pre-dried by air blow-through to a fiber
consistency of about 65% by _weight. The web is then adhered to the surface of a



st ock. pi pe at a r'ate of 0.1% by wei ght 'df the dry fibers. The. Eucal ypt us

slurry is to about 0.2% consistency at the fan. pu ted-.
vl TSl

furnish s re m xed in the headbox and deposited on orm ng
el enent 1600 of ‘the type shown in Fi gure 6 to form a honogeneous web. The
forming el ement includes a forning wre.3Bewatering occurs through the
formng Wwre and is assisted by a deflector and vacuum boxes.  The form ng

wire, manuf ayhhkeedddyr WRRAlaSIpesyeliorepifg adiihatl@m an'-’gC@%‘VJ‘a veSusisolution”
~triple-layer are ﬁ uratlon ‘havi ng 990 machi-ne- dlrectlon and 72
Cr oss- machi n%tsﬁ‘? m ﬁﬁ @f A)grrents per inch, respectively. The . '
nonof i | ament di arTHieeﬁbeEradmgmtethlis mlefdabedtol 4t lefﬁt Tabombﬂﬁ%f Hefotd dtycrepiify
formng. W|re a|r Per ut. 1 c e for
i mpeded wi t hth§ ""Bg?@?%ﬁ H’/aS ?ﬁ% fiotter 8‘%& ﬁ?rﬁa‘éer"etf g%‘?"?}é&%degrees
flower-1i ke mhh;seposﬁmmdovm respédtorthe &anfbtedfylemm pectide ah iimpacteamghy 6f 1650,
Sombi ned, | hefl 8P REREL AL R WAL ik BpiRl s RGP0l Bl AP REEGEC! o
i s about 0. 0@bow ety pemninutede{lae)dry preb lerfmqum@ it atvelspéed of 650

transferred %ﬁ'ﬁ’ dd}ﬁtgg Bﬂ gkgment 1600, at a fiber consistency of about
10% at the p ?of %ra 0 %a web support ai)parat us 2200 of ‘the type

shown in Figures Ih‘?%c%ﬁ&@‘i" ccopvertgt it two-plysbathbiissyg panst. The pBo-239,
Tr?khan i's 9dgn§tft95sd¢lbape¥%85a b&@itsqbelglgctcfﬂubohﬁzs ps&fd@,qseatmggfa ﬁel 'Ir%é% 1231
ref erence: i ffer vation between the elevajio

(Figure 15) ?’gl %"B’?Q%Q/ﬁ ﬁt"deﬁé"’mm"f%? 1 resiny and,ahoug; 0. l\lgt"éﬂ}“ng i's
- acconpl i sheckidbpnderc Uil resudiinsg eveb-plyatissag papen s Haulkj‘]%ow,%ibsbﬂﬁnﬁ, abith&ic and

consi st ency 19 m%b(i?%%%ﬁg/oasgﬁﬂtﬁﬂ erned web is pre-dried by air

bl owt hr ough £0 4 er consi's of about 65% by WEI ght . The web is then -
adhered to the surface of :a WO 98/ 3EXNAMPLE 5

PCT/ US98/ 03104 3 nkep, si ng
0.25% aqueoug L SCTHRDAeR Uyt o SohE Bropsnels SORERE CRRRPL 10,
.increased t ofibers Isonade uying e c%%%@%‘r@' RWRerc Pedioriglutinn afcthe sarporarycvelt or

bl ade. The dg@hgth ﬂekmctee hPAREAR VB0 Aakked by meﬁémﬁéyﬂﬁ%s% ldnsof

Bbout 81 degieBErd by e s AV Stk bipeat rdl Skho% Shorliar ey per
m nut e) (abdiber24TherdNSK slyey isvidiluted)to abmut d).3%ednsistericyr atethei fanopump.l at a
:speed of 650SJCBH21 (£99, B?tv%tﬁhtpﬁfucmx@ m) of Eucalyptus fibers is made up usmg a '
: conventional re-pulper A 2% solution of the debonder (i.e., Adogen® SDMC .
inarketed by Witco Corporation of Dublin, OH) is added to one of 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% Eucalyptus / stream
2 = 100% NSK / stream 3 = 100% Eucalyptus) are separated in the headbox and
deposited onto a forming element 1600 of the type shown in Figure 6 to form a 3
layer web. The forming element includes a forming wire. Dewatering occurS

: through the formmg wire and is assisted by a deflector and vacuum boxes. The
forming wire, manufactured by Appleton ere of Appleton, Wisconsin, is a triple-

* layer square weave configuration ha\_mg 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 forming wire air -
permeability is about 1050 scﬁn." Flow through the forming wire is itnpcded with
photo-polymer flow restriction member 1650 havitxg’ a flower-like shape, as shown
‘in Figure 6. The flow restriction members 1650, combined, have a projected area



The decoratlve web i's converted into a two-ply bath tissue paper . The' two-

ply. toi | &yoloksFes paper has a basis weight of about 25 pounsger6eise3ti
square feet, and contains about 0.2% of the tenporary wet strength re5| n _

‘and about 0.1% of the debonder. The. resulting two-ply tissue paper is
bul ky, soft, absorbent, aesthetic and is33uitable for use as bath tissues.
EXAMPLE - 5 F| rst, a 3% by wei ght “aqueous slurry of Northern Sof t wood Kraft

(NSK) fiber equal f@élfbuﬂ%%r&nﬁ@f‘ﬂ{éf}lrgé@ﬁh ) M%mlﬁg?e%ri&ltufd R0 Phe L N

tenporary ({Stren reS| ner’| can, anamd

cor poration ;b &slg'aaclédstwgzle%w@sach{%% pillimeten).a r at e of
0.2% by wei ght - ofhet émb@romcf wheneb i hm&féﬁealﬁﬁm Ythe mmgxe%ér@ mceuét P 2%

t t th f %,b s slurr
Eocal ypt us. dite. Sopusindt B, aBBR0oT0res sy HiR  BEE Ve ARSIy  on 4L on
of "the debonhiging{iinpeintingdabyin oSINE type Ishowd fnyUWtBattelﬁOdl,le 80O oBsuld faubl i n,
ol ght of 't ﬁ’%&@@”‘?‘ Blart s, O B S Hi e Bt Fhinel il o0
consi st ency isiacaomplished py vpeuulin @ssisted diainage wntid shecwreb hasia ﬂbestomstmdﬁt ream
1 = 100% EU%@'%BBﬁ%s‘/ Stflﬁagatg:medl%?{ dﬂé‘% /dr&tdr 'BerIB“;L{llec( réii yPg“S) are
to

separated int Box an osite el ene  t he

type shown ,cgnmtgm‘.)@o%ahqylt ﬁé%rb)é weighiy éthevlﬁd? ISTlIhen ﬂdhﬂﬁ:ﬁ@p theesreface iof @ udes
a forning wiyakedawrk siiths spaged érepﬂ.rg%&&@eo&l?ﬁﬁh%g.ﬂ% %9% s%y | sted

by a .defl ect nd The formng wte, nuf ac pl eton

Wre of AppPg?Bﬁ"' Wﬁ?@ﬁ%ﬂlmﬁ’g a triple- layer square weave conf i gurat I on

havi ng ﬁo mac hi ﬂ&xedllfeeebmsmienﬁydsﬁ&réisf | Qdiﬁratllaéshhlﬁtﬁxtgﬂ%%‘éfb&][ll ﬁizgna ; |

per inc ve of,l l.a r rom_apout

nm to about %%B%A&éﬁ% ‘lI%‘fmnﬁﬂ ?tB’[TEP“fi g‘@?g&&ﬁ?llw&g?éa%?{s BTEFSscfm

Fl ow t hr oughnd e positionedywith respest tmthedﬁahknetdryqsrlmtprouﬂb)aﬂieim acOahgle of o
g

'rl'ﬁzt 1[: g\t/vI ?gst ricti oek@rrefrberg% Oéljyconbl *e%gd rah{q)’gﬁgi;ﬁﬂgi%g{%dp% Fgl%g)e >

98/ 37274 (about 244 meters per minute). The dry web is formed intopoll/atiaogreed 066597

equal .t o abgsth (16D RRtES ,ﬁi&mkg)a projected area of the form ng el enent
1600. The dlffer ce,in el ev ion D ure 7). is about 0.003 inch (0.076
mllineter). Theeigﬁ"rtﬂ'? lﬁe‘[?nivé“?‘f&ﬁ%faeﬂlléla'ﬁl’@ﬁlhm@uﬁmg ement

1600 at a f single-piyrtenlattﬁﬂmjpapér hiowibasiOWeight of Ssoup 98 Pousds PerB000 Yfuark0 2
44x33 feet, and contains about 0.3% of the temporary wet streng’th resin and about 0.1% of
the debonder. The resulting single-ply tissue paper is bulky, soft, absorbent,
acsthetic and is suitable for use as bath tissues.
_ : EXAMPLE 6 :
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 Cyanarmd corporation of
Stanford, CT) is added to the NSK stock pipe at a rate of 0.2% by welght of the dry
fibers. The NSK shurry is dlluted 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% solutlon of the debonder (i.e., Adogen® SDMC
‘marketed by Witco Corporation of Dublm OH) is added to one of 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% Eucalyptus / stream
2 =100% NSK / stream 3 = 100% Eucalyptus) are separated in the headbox and
. deposited onto a forming element 1600 of the type shown i in Figure 6 to form a 3
layer web. The forming element includes a forming wire. Dewatenng occurs

' SUBSTITUTE SHEET (RULE 25)



dry| ng/ i nprinting fabrrc of the type shown I n U S. Patent 4 191, 609 |ssued |

. to Trokh ch 4, 1980, |ncorporated herein by refere o
de- vvater?‘&&c;?@%conpl i shed by vacuum assi sted drai nage un{i’ﬁl‘t]%g)’oé@g has a

fiber consistency of  about 28% The patterned web is pre- dried by air ,
bl ow-through to a fiber consistency of aB®ut 65% by wei ght.  The web is then
adhered to the surface of a Yankee dryer with a sprayed: creping adhesrve

Condl &t endy RO creasé*?r"?‘% t‘gast Rt ol el M o T

consi stency Is | or'e dry cre

~ with a doct oformingiwiremanufse Adpletens Wirref/ Applaton Wlmommomaﬂtpldegr ees

and is DOS'tl?E}e‘i ﬁu:&hwé@@pesﬁﬁgm WRatidie hin gego%xarmé-au tioWl 2 an | £ act

.angl e- of abou gggrees nkee dry I S operated at about :
(feet per niMashine-gHBeRAn mon ?‘EF%‘S pRsT H@%t@FPCWNéler y%lfﬂpéoﬁlémﬁ |nt 0
rol | at a spgasetek sfﬁmn(ﬂﬂﬁttrmlﬁh&nmrawuﬂlﬂz{ﬁhtmeﬁe thtwe aeb is

converted into a s bD iIrslg sin I éet ti'ssue
paper has a Beég’iebw&n? ° lgﬁ)fﬁ g ‘é(% “%he‘ih 86’6‘“&3!@5‘?@*
tcﬁnt gl BS gbo;ﬂtotépo?.?melf floweresteiotian meynberst 1650 tesvirigha ﬂeweﬂll;laelﬂﬁkha@bg%ﬁfs}ﬁm&% of
e debonder S [ u
absor bent , aesﬁTEeerg glrlt]éqbgvgéusr 155 %gﬂ‘ﬁérgzl(ggg’g&ﬁ%pﬂefrl@gﬁé E%ﬁ
- First, a 3%¢q,ual/\m ghaut d§upsaeent of t;hergromcteﬂcaremef theSfohnmgc&leﬂ(emfltGOONSﬁe

fibers is ?fereab@m e%mﬂtfgne 7" ‘iﬁﬁ?{‘m? %ﬁ%’e 5%“?‘“‘ the

tenporary wet strength resin y "AET i can

Cyanani d cor por at T BheBbryomigwet web g-p)raqs ominglemencl60f, 8 aat a
rate-of - 0. 2%tey consislehcy0bf absut 0% &t thek mtBerraN.%r &b ldr&éb Sibp Gh'dggﬁfig&s
ueous

about 0. 2% copsi st enc Second, a 3% '
slurry of E Sg?%éré“’?‘g’ﬁﬂﬁguﬁgﬂu%ﬁmg %W&%t’é&%&?“‘gé“% berein A 20
S?' tstj |b f)n of dcherddadrowithrlU.Si Petent ?dogﬁﬁSﬁMrfﬁkthtzt%ﬂtegan Jlp 1685 POrLRt | ]9” _
0 in, S ad us,stoc e o
0.1% by vei %Végf Y ﬁﬁ% % ?Q%er{s)ha%‘m%o@glé 5 R nd?}l“’u ﬂt”(‘} about
0. 2% consi std;m;wratand otz HlamentsTéxtending in ﬂbawlroslsrxwlm dlmcnon,rnmttemarrs
(stream 1 = ﬂeOMuEueah ck Pith 0915, Patert 04 0150 /isstie WMlich 2 11998(010

Eucal ypt us) separated I n the headbox and de€posit a fofrm
el enent 160 TS e type shown in Fi gure 6 to forma 3 Iayer web. The

forming el ement Thecdifieenca if @levatich Betiveen DRORAND N23OGFIGURE 15)6 88&?:7274
PCT/ US98/ 03](9&03 inch (0.076 millimeter). Further de-watering is accomplished by vacuum
o * assisted dramage until the web has a fiber consxstency of about 28%. The patterned
web is pre-dned by air blow-through to a fiber con51stency of about 65% by weight.
- The web is then adhered to the surface of a Yankee dryer with a sprayed crepmg_
-adhesive compnsmg 0.25% aqueous solution of Polyvmyl Alcohol (PVA)

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"Ya'nkee' aryer 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 rol] at a speed of 650
. fpm (200 meters per mmutes)



38 t'hrough the form ng wire and is assisted by a deflector and vacuum-
boxes .- ?l wire, manufactured by Appleton Wre of Appirfis9sies1os

Wscon5| n |s a'triple- . layer square weave configurati-on having 90

_ machi ne- d| rection -and 72 cross- machine-direction nonofilanents per inch,
respectively. The nonofilanent dianeter ragnges from about 0.15 nmto about _

'0.20 mm The forming wire air permeab|I|ty i s about- 1050 scfm Fl ow t hrough
the forming wire i Thenjeecmdvaivdb ishainvpned io af singlespip thaitc tissme papsibeThe 1650

g™ b, SRl AI5 SR Serkl AL b LB oP ool 38 oAl FIORO SRy o
t he -pr oj ect edfest,@ad sbntains dboutd. ﬁ% ettbmmpqrmmammhfrcsmendebwm Oc1%wfit i on .
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about 10% at e¢sthetisiand insuitap upe ag b tl§"§é‘l§ssupport appar atus 2200
conprising a- photopolyner layer cast onto a woven reinforcing nmenber in
accordance wi'th U S t No 4,528,239, Trokhan, issued on 9 July 1985.
-The woven rei E%IME@ has about 59 filanments extending in the .

" machi ne di recgmmom 44 fil arrents extending in the cross nachine
“direction, and can_be pade in accordance with U S. Patent 4,191, 609 issued

March 4, 1980 to TMERHEFE Smaglness pF & 5ids el Raper ayeb jsipsagiedhaserieiorn o methad\for 1231
(FI GUR:E 1;3]) dl ﬁeaahmgtphﬁmtt@ﬁausmﬁge gtﬁboﬁﬁﬁss (ess) set’TBl':tElI:t]t)the ﬁgr Irl:thﬁfanél?l'l”h@ér%is&g i's
acconpl i she vacu r.ain t as_a -
consi.st ency oeg'g u'g)g)g’ %'I’?Stl%? ﬂ'f"fl‘éf?@g‘?v@ﬁ&’?dé f?frtg W?@ﬁmﬁv ‘gl"i’ ? Mechanica |

bl owt hr ough Propestie pfiBssucRaper!’ b}tAmptyskpét ak bond at Hig¥0l 9 ywhivk aigibit is- 1ﬂ'do¢omebhereint hen
adhered to th C Xﬂxﬂbﬁ h |ve
conprising 0. %ﬁﬂ%&%e%%sso ut I onﬂtagm%ﬁf’ Vi nhlleabxﬁp%@éﬁg? B(fg Q%&@ fig

consi st ency i deserived inshsabove artigle. Wmummm@mebﬁ f?ﬂbmdh%ﬁﬁeql@pqaﬁﬁgg@m“web .
Wi th a doct or gl felfin uTsh@atelermb 158 26161 19 8enel Bfass9 3630 ksGedd Aa.my& etal) wilRR" €es

and i's positioned w th respect to the Yankee dryer to provide an inpact
angl e of abouP‘ePﬁaHé'@P@E‘?Ml‘?'i’é“%ﬁf@écﬂryer i s operated at about 800 fpm
(feet per mnute) Foiyugiskes Sféstifipthe papeidamples of the Glesentlientibny th¥\RethddSfor dakiiRidlg | Nt O

roll at a spegd. of 6 200 ters mnutes). . [ 37274
bt/ US98! 034 0B S8 g °a=e§3t'é eeﬁveefteﬁmtsm el B st
ti ssue paper mddifications:

Instead of importing digitized data palrs (amplitude and ttme) into. SAS software for 10

samples, as described in the above article, the Surface Smoothness measurement is made by
" act;uiring, _digitizlng, and statistically proeessing data for the 10 samples ttsing LABVIEW Brattd
software available .from'National lnst_ruments of Austin, Texas. Each. amplitude spectrum is
generated using the "'Amplinlde and th'e Spectrunl 'v1" module in the .LABVIEW software
" package. with "Amp Spectrum Mag Vrms" selected as the output spectrum. An output spectmm is
obtained for each of the 10 samples '
| ~ Each output spectrum is then smoothed usmg the followmg weight faetors in LABV[EW
0.000246, 0.000485, 0.00756, 0. 062997. These welght factors are selected to imitate the smoothmg
provided by the factors 0.0039, 0.0077, 120 1.0 spectf ied in the above amcle for the SAS program. _
After smoothing, each spectrum is filtered usmg the frequency filters
specified in the above article. The value of PSS, in microns, is then calculated as
 described in the above mentxoned article, for each individually ﬁltered spectrum.
The Surface 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 wéb can be
measured. -The smoothnesé_ ratio is obtained by dividing the higher value of Sttrface_



"single-ply toilet tissue paper has a basis weight of about 18 'po.unds' per-

3000 squ ' ;and contains about 0.3% of the tenporary th -
resin .'angwg@?bd. 1% of the debonder. The resulting Singlé-p y§t8}|’0§is]ﬁe. )
paper qis bul ky, soft, absorbent, aesthetic and is suitable for use as bath
ti ssues. TEST METHODS: Surface Snpothnes#0 The surface snpot hness of a side
of .a paper web i s neasured based upon the nethod for neasuring

physi ol ogi cak,, : . rd K, | ! r j-onal
Paper Physi C?@%ﬁ%ﬁée J @gg%%g{;e?ﬁlireﬁg%?l C Sté&ednq}{]% P%g}%%ét hgg‘ge lpg(%}t he
Measur enent  ¥lug B8 ShEetraMmeethness fastespensling torthe smeothanude ofthe paper weli. et

al. found at page 19, which article is incorporated herein by reference.

The PSS measgr enggt. ﬁg used herein is the point by point sumof anplitude
val ues as deSBMFDEYHEMN the above article. The neasurenent procedures set :
forth in the artIFhechasiseweilgho of) alie bl finsles Wasis odleipht) s med3atedntising (869, 125
i ssued to Spﬁﬂg)el. and 5,059, 282 issued to Anpul ski et al, which patents are
i ncor por at ed P"@P&P’a‘ff’? erence. For purposes of testing the paper sanples
of the present i nThatpaper, totheemeasutudisfconditivasd at 71375 degrees Fhlerenhsivat 48 ticl e

[ dt _ G : -\ 8.0l | awi ' | .
modi 11 cat | on 1 Parat e BB IGPE millohdhn 4P 3 Hblts, MISnBSRET iR iy
time) into SASteprevide tvalys samplesmpesueing3sS insbdyidokthchn Thesamplesarecuti cl e,
t he Surface ' RS Wi stolb b - ' ACdes | N R nd
stati gt I cal lﬁszfgra% E?ﬁ% _ déﬁﬁﬁ)?}lgﬁg %%ﬁ%ﬂaes usf’ﬁg&l?tg{‘/?k\(?{}@%gb

sof tware av a1xll &Biiéhﬂl!ﬁﬁg eSS Rample {uticnndede! 240-14, s The two sikasampie stacks

anpl i tude spgettheincombiiftdsnt 8d2uslyndadkhand fomlitidned for3f 1628836 adRRfdnat!m Vi "

modul e in the.LABVI f kage, .yith."Amp Spectrum Mag Vrns"
sel ected as Wtﬁﬁﬂt%\{m?ggf:mﬁgﬁﬁ?%y%%r_um_i s obtained for each of
the 10 sanpl es. Edhé 18uslpstackie cheniweighed lomna salibrated dnalyticg bdlanceo! TiM ng.

el ght 1 act oy & Bl AR rolulBIRER ok AREIR v BB Rppd o5

factors 0.0084tably badare is magle by Sanpriey Instyment Compais Wdodelt A20@S.f Fhis he

SAS progr am wifohels ' 2 SIS Ik | i N f uency
filters specif] eg{sitﬁgtgﬁfe@g%%%ﬁgﬁfia&@p%ﬁgk\l‘/)gﬁgga gg,r, I%%glﬁ#lﬁg‘r’nﬁl fagr?gt?aq S
t hen cal cul a®felP-25SqBEineheSd i n t he above nentioned article, for each ‘

i ndi vi dugl ly I ihl t'fh@daﬁ@%%ghfﬁf ﬂ%pag’iﬂﬁe&f(ﬁm&ﬂ&@hﬂ’pt@%ﬁit@featdﬁﬁ] §ih§1é ) aI |
paper we | S. eJ.age..o e - al ues asur € rom. e . Sa es
P en 1rom CincaGufSLiagEig b bolfas et 3 00H SaltEe fitk 33ty e froHipe Equation” ™

Snmoot hness of the opposite side of the paper web can be neasured. The
snoot hness 1 §rdiOnd of P81 5REE (UmS) ¥ B 8¢ e B gl ue of Surface:

(453.6 go/lb) x (12 plies) x (12.25 sq. in. perply) -

 or simply: Basis Weight (1/3,000 £i2) =
| Weight of 12 ply stack (gm) x 6.48

 Basis Weight of Background: o | | S
- The basis weight of the backgrohnd portion of the web. is measured usihg' the
following procedure. Samples of the backg'roun.d' 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 inciuding_ 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 obtain
the basis weight of the background portion. o '

Yo,
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Sm)othne gﬁgﬁﬁspondl ng to the nore textured si de of the EATO598ve3I004 by
t he Iovver val ue of Surface Snopot hness, correspondl ng to the snoother side '

of 't he paper web. Basi s Wi ght: The baS| s weight. of. the web (nacro basis :
wei ght) is nmeasured using the follow ng pébcedure. The paper to be neasured -
is conditioned at 71-75 degrees Fahrenheit at 48 to 52 percent rel ative -

humi dity for ]?asfgWe{ﬁfﬁb?kgﬁgbgﬁrlﬁomﬁ%swaghﬁkﬁﬁg paper is cut to provide

twel ve sanpl es neas he saml es, are cut -SiX
sanples at a ti neThW\b%Sﬁ weight 'P%@Fé’elﬁtl‘é%‘w‘?‘é‘ bﬁF‘ét"\?‘%‘ﬁt’?BﬂPm i§ faepsyredpsing
Thwi ng- Al ber thMNediRwig ?dé'e&ﬁrepr essure Sanple Cutter, Mdel 240-10. The two

ot ooy 5 nddi © l%swﬁfq%tﬁrggﬁﬁé? s g 167 it 556 B Bt S RO 1y
_' ghf 12 ply. sttgﬁtgt aaogxb&m;/es@nﬂek and andnlagb anslesis sofiivtei program| Ansdtablhe
al ance is mai ntained in t
condi ti oned. SRTRWSASAD AR 35‘@%@8%@@%}@?? Ifb?m?aﬂ?’%c%ﬁn tseaeom()}gﬁ“y
Model AZOOE Aieus Iinisané scannet renilablegfnomi AGEAsGevastt M. V1 of Belgivinaanid hefvinghe
paper, eac

Eéopt%g%éﬁuﬁh g G {r&éezzﬁtaggﬁa{o‘ﬁ\ﬁ ?i&eﬁ H VAGEVetsi pgt gﬁ(}}

t he paper we er uni a sin I's cal cu _
units of pouraveilghe fmm)ﬂ@&}mablme@ne o{dealth-t he f ol I oW ng equat | on: Wi ght

~of 12 pl t ack
pl,es)pxy(izag5 ggméltgc)udwﬁg gsdtfe%s%eansucmg ;tmd Blhce (12

. Basi s ht 13,000 ft[err
Wei ght of 1azeap1>§/th§t1'9]éﬂ"%1§ ﬁ?w 36134’@13&#&10%}@*&3 SB‘F’P% cﬁ@%‘?ﬂ?ﬁﬁtﬂe Cphir °I[3h5| ]s)
-'B/reloggéu% the ha e&%&%ﬂ(ka@t@r:t eqﬁﬁhhﬁxt bd¢dbrdm5ﬁfd@diabﬁirﬂwﬁét}3 B;y0|t1|1eOW| ng
S aCKgl ou rti
decorative | ﬁti g@‘ﬁt ?aé‘i'égb"fwﬁ'gb 1:8@ ﬁ%@lﬂeléﬁe’?@}m‘)f Ceo%f'tem
paper web. The sanEéthsanplecmt mioanfed ais d piege @fSblack paptr taviproade a matkudi ng

et ghed. - he skpound rdcRefiinfnothe M SollfPdt hifned e GeCAORAT, ©

wei ght of theAsaspllesdapnethe Ehecdmages lare seansed. infg theawmnumreesmanﬁﬂebe ar e

gggi;; ggngng Ogrihﬁogh%ﬁbvér&oﬂw 3@phd' QRREET Thé ARobé séitwaRiig higriénttd it a

_ FotoLook P.S. 2.07.2 brand plugin module available from AGFA-Gevaert. The

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

o ‘The scanned image for each sample is then opened in the NIH IMAGE

~ 'software and calibrated with the ruler image. The calibration factor is about 2352

pixels per millimeter. The image analysis software is used to measure the total area
of the sample based on the perimeter of the sample | '

. The image is then smoothed twice using a 3x3 kemel prior to defining the
outline of the decorative indicia. The image is then density sliced to highlight
pixels having a greyscale value. bet_weéﬁ 64_énd.254. The magic wand tool is then
used to outline the decorative 'indicia, incl'u_ding all the relatively low basis weight

~ regions included in the indicia. The portions of the image outsidé the decorative
indicia are discarded, and the image of the decorative indicia is pasted to a new file.
The ihagic wand is then next used to cut away the relatively high basis weight
portions (the cells) within the decoramc indicia, leaving only the portions of the
unage corresponding to the relatively low basis weight regions. The image of the
relatively low basis welght regions is then densnty sliced to select those pixels

| ‘having a greyscale value of 64-254. The software then calculates the area of the -
selected pixels to provide the surféce area of relatively low basis weight regions in |
the decorative indicia. | : |
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41 Basis \\Wi of Relatively Low Basis Wi ght Regions; ght -of
~the rel at é’?@h"gw basi s wei ght regions is neasured using &@tﬁ%ﬁoﬁfﬂa -
- procedure. The surface area of the relatively | ow basis wei ght regions, |_s '

determ ned using a conputer, a scanner, 4d an inage analysis software
program - A suitable conputer .is an Apple Maci ntosh Mddel 7200/90. A

t abl ble f PR
suptable seamer b A CLR S e Al 0 G VB B e
_analysis sofmmmdn@mglthe fimpgEanalysis swﬁWaJSQﬂm\basisabelghtfcrfdhettiatlmy lowal

I t1tut f | t d '
mr;:lslurg ?hg gﬁ??}g%“ar ea o? dkﬁgb{r}%fm’? vel ﬁﬁgzﬁg‘ V\tg}léﬁ?&r%gl onlgsl ﬁnt he

sanpl e. Sanpl es k¥ <R éb‘él(BM éBEAzéarrpl e including a .
decorative Imérwwﬂkqua@%@ enﬁvﬁg m@aeébrawin&dlai HWlQaQEd to
obtain the total sanp I's mounted on '

h E,
pi ece of bl é&bﬁﬁp‘@?lggfd’fﬁhbmlﬁév E‘X\?ﬁasb‘de ﬁ&?ﬁ@%@ J& therAreryof ﬂlﬁe
mount ed sanpletively Jowrtnsis weight rééi@ns“&é‘suﬁéd? uSing [thé GRARE ranalﬁ]@ sbffWiFé are

scanned i nt ut.er I.n Phot pshop Vet si on 3.
sof t war e. %ngﬁggngﬁﬁlf MF%“ 03 tﬁﬁ ‘ﬁﬁgﬁgh o P‘%SWESG’P“Q br and
pl ugi n nodulsemplesicutfiodre the bmkgfﬁﬁd@\thﬂbedbbeve;md AREA?D igtheate sfthet O

[ h d s I '
-gg;(r)\:\rgéll gl ongaﬁg@h’ S:P e%h row‘g%&' mﬁ‘f?gc%e)tﬁaltaﬁ%?hngy%e @Epj‘rr’lrﬁeg I s
i mage for e&qm%mi)lbesq%onﬁbh n@pm thehwnple) mimeEtheovaluaroed ARBAL. .

calibrated ‘Mcb&did%i’y rtﬁb%obé"%ﬁ‘anoy&no@ hééﬁa%)'éwvef REURL vhRe BIBW123R1 2

pi xel s per | | ge anal ysis software 1s used to rreasurethe

total area Wéees?ﬂm ES BresBganyed ped e revalte avespgadite detenmtine thehbasismge i s

t hen snpot hwélg}mfoﬁmeus]aﬁgelylawfbaﬁgwa@éhtpé igs.t 0 defining the outline of the
decorative indicia. The inmage is then den5|ty sliced to highlight pixels:

" having a greyscal e val ue between 64 and 254. The magic wand tool is then

used to out Maseo-Calipater &rxiGalipei:ndi ci a, including all the relatively |ow

basi s weight r ] the indicia. .The rtions of the |mage

out si de the deg'gﬂr Ve&?hggggﬁ cgifpg '?ﬂnga(‘:v’lg?%‘ésa’g ﬂ?fr?&”? ﬁ"m@‘é""&F Ay faliper

decor at i ve fisrifised in U $ Pprens 469,729, suedBept. 4] 1984 Wbrokheuyi whivkepattni is utchpﬁrataext

‘used to cut heRRdy rbfARknde€l at i vel y hi gh basis weight portions (the cells)

within the decorative indicia, leaving only the porti ons of the inmage

" corresponding to the relatively | ow basiss weight regions. The inage of the

- relatively Bewpbfy:S wei ght regions is then densi ty sliced to select those

pi xel s havi ng aB&rBanﬁ}aLe va | ue of, %fA' 254 dlmeedioftware then calcul ates the ..

is the asis weight y. the web's. macro-caliper, and is

-area of the the web
reported in units of weight per unit volume. An appropriate conversion factor may be used if the

~ basis weight and the caliper are measured using different umts

Absorbent Capaclty

The absorbent capaclty of a web is measured usmg the Honzontal Absorbatlve Capaclty Test
" disclosed in above referenced U. S. Patent 4,469,735. '

Measurement of Web Support Apparatus Elevatlons : : .
| The elevation dlfference between the eleva’uon 231 of the ﬁrst felt surface and

- the elevation 261 of the web contacting surface 260 i is measured using the following
procedure The web support apparatus is supported on a flat horizontal surface w1th'
the web patterning layer facing upward. A stylus having a circular contact surface
of about 1.3 square millimeters and a vertical length of about 3 millimeters is

. mounted on a Federal Products dimensioning gauge (model 432B-81 amplifier i
modJﬁed for use with an EMD-4320 W1 breakaway probe) manufactured by the

SU_BST-ITUTE SH'EET (RULE 26)



sel ected pixels to provide the 'surface area of relati vely | ow ba5| s wei ght
regions i -b(t)yge gagorative indicia. "WD_ 98/ 37274 PCT/US98/03104 .
PCT/ U898/8‘§' 4742 Once the surface area of the relatively:l ow basi s wei ght
regi ons has been measured using the inmge anal ysi s software, the basis-

wei ght of the relatively Iow basis wei ght 43%gions is determ ned by solving-
for BWM in the follow ng equation: TW= (BW)X(AREAI ) + (BV\2)X(AREA2) Wnere_
TWis the tot Hedui q*}ad\m‘ts tdtﬁrnﬁﬁ&p o PraVidefice h@h&ﬁt Miald. VeThd erl%"fsh

the basis welgpf:i of the relajively | ow basls wel regl ons,
area of ther 'P‘P?FQI‘}YF’W%%V gerdiffeisace ﬁéwouBﬁeﬁ’gquhﬁnMe .
‘anal ysi s sof t Waben tBiAan whieh pasvide Wekitiwn Skvitha &ﬂ&l@keunﬂlé ﬁﬂgﬁxﬂ §hisch
can. be neasured fr é cu {l Ei‘?t he tg%glg g.u ri\ scribe gove
and AREA2 is Fﬁ%’egr etvﬁ O%a%’lé HuRebs & s it syrdace, 230 tofinameno
is the total anmstru:ted trevet offtheestyhs! CTHeastylds boplacedogver e BRRVaG 6f inéredthe

sanpl e) - m nus § Al __Accordingly he above e uatl n ca
used to sol ve#‘%?o it \?%F{?Iemw edteang}eY?ﬁuggx IPE%S rﬁ?&%&@g and
the resul ts ageamngspmatcomillimeteriab the peinbefmsasnesnogrnt. @t ledse three ateam&bmeh@w :

basi s wei ght tgegio | i or
dry caliper is maﬁ?te%é?‘r{% ?g%%grgm%?p%%@?ﬂ%ﬁ# ggﬂ B‘e?rh

di scl osed i n diffgrenug: batween ﬁ@gavqsge vakigeds thepealoylated aa provitleoth azlevation c h
patent is incgigémieed herein by reference. Bulk Density: Bulk Density is

t he. basis wei ght of the web divided by the web's macro-caliper, and is
reported in units dhespme glﬁfedwersww mﬂﬂll’aﬂledlffmncapftwcﬂprelemlenﬁ@m/@ﬂszﬁn
factor may be used if the basis weight and the caliper are neasured using
different units. Absorbent Capacity: The absorbent capacity of a web is
measured using the Horizontal Absorbative Capacity Test disclosed in above
referenced U S. Patent 4,469, 735. Measurenent of Wb Support Apparatus

El evations: The el evation difference between the elevation 231 of the first
felt surface and the el evation 261 of the web contacting surface 260 is
measured using the follow ng procedure.. The web.support apparatus is _
supported on a flat horizontal surface with the web patterning layer facing .
~upward. A stylus having a circular contact surface :




of about 1.3 équare ' y nd a vertlcal Iength of about 3 '
~mllinmete unt ‘ ﬂﬁ mﬂ oduct s di mensi oni Ng 93496
432B- 81 aﬁ%dsfs‘”%% ¥ h an EMD- 4320 WL breakavvay proe‘

manuf act ured by the WO 98/ 37274 _

PCT/ US98/ 03104 43 Federal Products Corrpaqy of Provi dence, ‘Rhode- | sl and.

. The .instrument is calibrated by determ ning the vol tage d| fference between
two preci si dihattis olaimgd i8nown t hi ckness whi ch provide a known el evation
difference. The instrurrent is zeroed at an.elevation sllghtly |.ower .t han -

the first felt s 3 NS Uk | f the.stylus. The
L0 LTSl DL oK DhRS AL Rafih, hPRO Sy R SIS o P Y Bt B
nmeasur ement . Thqm%bylr oX ’fidposéd pme%suroaraaoa;b%?e&x@ AHRAD/ &idU Hethg
mllimeter at the point of measurenent. At | east fhre€ measurements are

made at each el elisitiguishablth &one sacir othentby aft leastcones peoperty cselested fromr thged.

The difference between the a lues .is t calculatedt )rovi de the
el evation diff eBEPFRCOnSFLNg ﬁg g&’&‘ﬁ (density, ﬁg‘é%b?o %%&‘UP&F AERFLr ence

"bet ween el evati ﬁgiga@ %‘xﬁ;}l

oppositely faci 2g§gaér$€p@@g%§@g{nqng%% g(;alsrwgg?g%gék 4t gglq?aglgl ons

di sposed i n a nafiratthsinweighiaad idacprativd iadiciaathe deemnagvejmdtclengmpfmigl anef r om

each other by at |east one property sel ect ed romthe group consisti ng of

basis weight, deRdperg ] oyﬂasxﬁ.%eés td@&!ﬁ&%.ﬁfﬁ%wb Yaless tmérag f%

conprises a hig MEIght
Prrx]%@lz ,*h} al%%h%geco Q?P&&leg%%ingrhz&?ééé 484 g%icb& %.ba#?,% |

and decorative
~ basi swei ght r egiatssisveeighoviactis dowervehig te mbuliémslvsex%m\wht ldastm pdieofﬂrest

basis weight of at |east a part of the surroundi ng background region of the-
paper web. 2. Tiserpupding backeesund region of thedeperwethe decorative indicia are
I nparted to the Web by sel ective drainage of water fromthe web. 3. The

“paper web of, cl & gwgao’f'cfaﬂﬁlqﬁﬁﬁéraéhla}/a%tér{}gdﬁi:% %éﬂfg&‘i‘tk‘&)’:" RBsS

wei ght reglons haV|n SIS wei ess grans squar e
‘meter. 4. The p3peo discietodecotaivetimiicio Paf iquafitnétePbisugfatd of the witbscr et e,
spaced apart decorative indicia, and wherein the background region

'separ ates the discrete decorative_ indicia
3 A paper structure comprising multiple phes of the paper web of claims 1 or 2

4. A wetlaid paper web havmg oppositely facing surfaces, the paper web -

characterized by:

between 5 and 5,000 discrete decorative indicia per square meter of s'urface of
“the web, each decorative indicia comprising one or more low basis

weight regions, preferably less than about 15 gram/sduare metér; and

- a high basis weight backgrduﬁd regiop Irairing a b_as_isIWeig'ht higher théﬁ the
" low basis ‘weight regions _sep:arating' the decora’rivc: indicia, the |
: backgrpund region cdmpri_s_ipg regions of diﬁ‘ereni denéity_'diﬁposed in a
nonr-éndom repeating patferrl, preferably a high density continuous
| __network region and a plurahty of dlscrete low densrty regions havmg a
' densﬁy lower than ‘the hlgh density, contmuous network Tegion, |
drspersed throughout the continuous network regron.

_ 5. A paper structure comprising 'mult.iple plies of the paper web of claim 4.

VT ———
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5. The paper web of claim4 conpri sing bet ween about 5 and about 5000 -
- discrete gepdapaiieve |l\rmu|um;lﬂlur|ﬂj meter of surface of pEEUSs316y The
paper web of claim5 round region conprises at |east one
hi gh density region and at ‘ealt dne' | ow densij ty region having .a densi ty
| ower than the density of the high densi #§ regi on, and wherein the high

density regipn and the | ow dens t i-on haye a .basis. weig whi ch |
greater t hang't heApXetigid, ReRgt W g‘b 5q (ﬂﬁpﬁﬁtﬁ\{% @Ef‘%hfm@@ﬁ’ oﬂbe Bf‘p?rh@’
decorative. i ndi CigraclerizBA®yPaper web-of claim6 wherein the background

Fegi on conprises a high defsity, continuous network region and a plurality
~of discrete, |low density regions having a density lower than the density of
t he high densitybetween rStmldsSQO@tdmnrkterdegomnye indicid per shearei myter ef sunficelfi ng -

- di spersed thr oughout _t he n31 ty i nuous network region, 8, The
paper web of claim 7t ]'\‘ﬁn&egq ga"t}h e‘fﬂ"@‘ﬁ"’d@ﬁ%‘@t yCOTBRIISINE QBE LTBOTRH 1% rhagison

The paper web of cl ange apev ST pAR Feeh oAb hallGAR 14 ERHRAGLER.

- about " 10, 000 di scr et metdrpamddiensi ty. regi ons per square neter of the web. 10.
The paper web -of claim4 wherein each decorative indicia corrprl ses | ow

basi s wei ght regi Qns havyi ng, sed pat h, shape conpletely encircli
| east one -hi gh bagt‘ ngP‘g t@amlaﬁdesmmvwgt%aw ¥’6 &h‘?ét a6'\/\?%Ba5| S

et ooen Shout o 2 o T el Bgnelicliond! e, ShOSGoRANE SHABE B
cl ai m 10 wherein t hebhskgrdiag tﬁg‘oﬂlcﬁh@nﬁtﬁ%h%gﬁt db%‘s’i@y éboﬁhﬂﬁfb(ﬂ riéﬁ%'l‘kﬁ'agilaﬁ

outlining a plurality of adjacent 8 asi s wei ght ‘cells, whereinthe
‘basi s wei ght ever ywhandatilenstiabout: 10,080 disarete kow densitytTegjnns pehsguarehmetessi s

wei ght of the | ow basgj and wherein c el | = has . _
perineter fornmed by gfﬁt o%%bgqtt‘%f%’gﬂ%}ﬁ%?f%'%‘t aPﬂ-i‘gl"o gﬁ%‘”ﬁe{ﬂ@ﬂfﬁ"r]@ébon
12.- The paper web of g&lsa Fedidn HAG! 15t e L6i | f of
its perimeter with any oze %ldjnacent r{ckeIe“lyi’lﬁ‘l}Séa. {hk%%hggﬁgwev\(gmh?ﬁ Pg%?g
wherein the bul k densagion, ca’ndtherpmpﬂte beskgiosnd gegion tms abunfiiceOsmdothnesm per

cubic centinmeter. 14. The er we ai m wher ei he backqgro .y
region has a surface" %‘H‘E)(?fﬁﬁ% sthapy 8(% I°Bsa§ P#PhPS &J{heQW%ﬁgatng‘B&st

one of the oppositel ket Qgthgtwé‘baces of the paper web. 15. A paper
structure conprising nultiple plies of the paper web of claimi1. 16. The
paper web of claim1 conprising | ong paper making fibers and short

: 7. A wetlaid paper web havmg opp051te1y facmg surfaces, the paper web

: charactenzed by

between 5 and 5000 dlscrete decorattve indicia per square meter of surface of
the web, each decorative indicia compnsmg ‘one or more low basis
weight reglons having a basis welght of less than about 15 grams/square

' meter and

a hlgh basis welght background reglon separatmg the decoratlve indicia, the
background reglon comprising a continuous networlg ‘high den51ty'
‘region, a plurahty of low density regxons having a den51ty lower th_an the
‘continuous network, high density' region disperéed throughout ‘the
continuous network: region, and a plurality of discrete, high density

regions.dispersed throughout each of the iow'density regions.
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papermakl ng fi bers s w” l' he | ong paper nmaki ng f| bers, and wherein
t he average fiber meking fibers in the. | I ght

T egi ons oﬁ’q%@w@cor Im B mﬁ |a is greater than thé’%’@?&gl i ber
I.ength of the papernaking f| bers in surrounding portions of 't he paper web.
17. A wetl aid paper web havi ng oppositelgg faci ng surfaces, the paper web

conprising: between 5 and 5000 discrete decorative |nd|C|a per square meter
of surface df thbmesthod ebprdudnge aeprrevenbiiviiigatdensp thires regionsalisposerbinea | ow

b ht d backgr. dre on hay
basi 3 el oht 1y Jeaiieah FetalihBebaRarg RSB B ""ma
. d t t

oGl one of i 2 ot SRE el AceBich Tdin e grolp aig “’%%*I"E‘S*éé‘ﬁ tn.

18. The paper wenddibectampositibntiermethod bl@arhntglrzeﬂdqltbe stepiit bac kgr ound
regi on conprises . a high density continuous network region and a plurality

of discrete, |ow densit l.ons having a _density lo n the high
density conti nudiSViA¥Re rRl“%é‘ Squspeﬁ%raama! g@t % eED rRCMTSES

net wor k regi on. | | ght
background regqi cPrl;gv{:lg;E ﬁ%gégsgﬁ*s:ﬁ?%é@gm%% Eﬂc(i;“ ﬂg@y‘ﬂr@b rcﬁsmggbgﬁdgapégger
web of clai m 17 plimalityi of sebend ﬁbtrlna&b%emdgﬂtiers being shoredr thirethdefisgt Aberde

i ndi cia have a basis ] ght | ess than about 15 grani square neter. 21.
The paper web ofSutRead %,‘# E"rfﬁelf;he background region-has a surface
snmoot -hness val ue of |ess than about 900 on at |east one of the oppositely

faci ng surfaces : %W? a bulk
density of |ess p?% vilif g‘(’)iﬁ)?rbﬁ%gw-g ﬂggfec cenﬁgnﬁe{q@ﬂ%@o{!%ﬂ%aper web of
cl ai m- 20 wherein the decorative |nd|C|a are inparted to the web by

- sel ective drai nadppositinguetiecfibety amh thé iquig lRarrier ofth. thd Fermrigpelemesth of cl ai m 23
wherei n the background conprises regions of different density which-are _
inparted to the web, after, the decorative |epf1|cla re inparted, tqo the web.

25. A paper str L?E?‘G’l“g ti‘ﬁr}‘ﬂmds?%ern{hff’? th qr@ﬁ‘:‘:’o&‘*?‘ﬁ’@ Palyee sipatageous aim

17. stages to form a web. having at least one relatxvely high basxs weight -

region and decorative indicia comprising one or more relatively low baSis
weight regions, preferably. fsrming an embryonic web having between
about 5 and about 5000 discrete decorative indicia per square meter of the

~ web;

o providing a web support appéfatus having a web patterning surface prefei'ably_ -

: a continuous network web patternmg layer deﬁmng a plurahty of dlscrete
: ﬁrst web contactmg surfaces disposed at a ﬁrst elevatlon and a
contmuous second web contactmg surface at a second elevatlon_ and

-'wherein the step of selecti\}ély densifying at least a portion of the high .
basis weight region comprises forming the web agamst the web support
.-apparatus such that a pluralxty of d:screte first dens1ﬁed regions are
| formed, the discrete ﬁrst den51ﬁed regxons correspondmg to the plurahty

of discrete first web contactmg surfaces

transferring the web from the' forming element to the web patterning surface of

‘the web support apparatus;
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26. A wetlaid paper web having oppositely facing surfaces, the paper web

conpri-Si-NE;a. n e decorative indicia ; ; neter -
of s‘urfabgv%wfmeﬂ,!ﬂﬂwm’mmﬂmﬂl? indicia conprising Qgg&gjr%g%’ggrlgﬁtl ow
basi s wei ght. regi ons having a basis *wei'ght of |ess than about 15 _ )
grans/ square- neter; and a high basis wei ght background regi on having a
basi s wei ght higher than the, basis weight of the |ow basis wei ght regions

~and separating t¥edectixelydensifying atdgast & portien of shawelatively highhasis wegkhiregiony a

hi'gh density, continyo t reqion t lea .40, 000 disgrete
l-ow density regi ons %e#%gg%aépg&%‘tﬂ%%’ %p%'igng%@geﬁ ﬁ%ﬁﬁga%%sé%%q ?e%'qnggal“ ns
having a density | owgdcohddensifivd ivhs thiving 4 Highér @éhsHe Misdn! the S @shsiied
bei ng di spersed throughout the continuous network region, and wherein the
backgr ound regi on haregions in theaelativelp highdasis weighe region.ess  t han about 900 on
.at -l east one of the oppositely facing surfaces of the web. 27.- A wetlaid
paper web hayin positel Ve facin urfaces he paper, web conpri si.ng.
bet ween 5 aﬁ% 585%0(5?%%!?@(? 5§%rgtﬁ'\/@eﬁ' r{%ﬁ&gﬁ;ﬂﬁg&q@qager_-é?ﬁpetogfse&c.ng%yf ace
of the web, eachiesifnght st plrfibA of M felativaly HIFbARTs WEER fegi¥ndgfirghepei ght
regions having a basis weight of Iess than about™ 15 grans/square neter; and
a hi gh basi s weidiarackexiziedr byndomaing odissrepear aecong tdessified oregionse disperseda,
t he background regi on conprising regions of .different density disposed in a
nonr andom r epeat'® “’_%SP‘E'E‘EH?I“ Yfgyi\’ﬁgrbéf‘ﬁwﬂggtmw ound regi on conprises at
I east about 50,000 discrete high density regions per square neter .of the
web;. and whefgi nat MEtHaaCKS pAYHIiNEE ! PipeP ARet? hitvih am?eesg@;%xﬁne | e, 01
| ess than about 900 on at Ipeastl_agegle %‘bet hee opposTtely cl ng %ﬁ?éfégcigsaof
t he web. 48 2inrandost, Irepeitipg petternedndhizeimgn distimguishable! fyorh @acingtlen by ates,
t he paper web con%rF.i Si ng: bethen 5 and, 5000 di screte decoratjve indicia
per square net erlegt o8g ProRasty telectsd TFrp the SEaVDPRAnsIEtRg Ok bastvelght, dsasit si ng
one or nore |ow hso wel ght. | ONS ' -Dasi | .of | ess than '
- about 15 grans/ s'ig@?rb%r grrgl?gir;g;mé{ﬁghgﬁﬁﬁhgﬁ%!}g@?%n%fﬁgﬁﬁh\éﬁgeggt&?‘ound regi on
separating the decorative indicia, the background region conprising a :
conti nuous net wprkyidinigghpldeniisy ofjcellalgsiofibers spbpendéd inya fuid oavridgnsi ty regi ons
having a density |l ower than the density of the continuous network, high’
density region dispersed.throughout the.contipuqus.network region, and a
plurality of di %Pglﬁa‘,garﬁ‘gqﬁfﬁsg%‘fet m@gie&waﬂ%m@a PEPVIRKSHONES: each of
the | ow density regi ons. ' o R _

depositing the cellulosic fibers and the liquid carrier onto the forming element;

C

draining the liquid carrier thrdugh ihe forming element in two simultaneous
| stages to form a web having at least one relatively hlgh basis weight
region and decorative indicia ¢pmprising one or more relatively low basis
weight regions, wherein the web has a first surface, a second surface, and

~ athickness;

providing a web support apparatus 'having a web facing side comprisihg a first
| web contacting surface and a second web contacting surface, wherein the
difference in elevation between the first and second web. contacting

surfaces is less than the thickness of the web;

transferring the web from the forming element to the web support apparatus

wherein the first surface' of the web is supported on the ﬁr,st'ar'ld second

. web contacting surfaces of the web support apparatus; and
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- -s'elec'tively densifying at least a',p'ortioh of the relatively high basis weight region-

after the step of _'trénSferring the_:.web to provide a nonrandom, repeating

~ pattern of first densified regioné and second densified regions having a

_higher densuy than the ﬁrst dens;ﬁed regions in the relatively lugh basis

welght region.

l IIIIH

This: Sheet Has Been Rer

| THIS SHEET HAS BEEN |

SUBSTITUTE SHEET (RULE 26) _ REPLACED _



