;e3e| f6T_sw TI SSUE A SUBSTANTI VE ANHYDROUS SOFTENI NG M XTURE
DEPOSI TED THEREON TEmmmImml This invention relates) in generalg APR200Z
ti ssue paper products. fespecifically, it relates to tissue paper
products contai ni ng surface deposi ted chem cal softening agents. BACKGROUND
OF THE | NVENTI ON San |ssue products are wi dely used. Such itens
are comrercially offﬁﬂ“ﬂg’m\ @ﬂ@ ts tailored for a variety of uses such as
facial tissues, toil and absorbent towels. 9 Apr 2002 All of
these sanitary products EHYPE a conmon need) specifically to be soft to the
touch. Softness is a conplex tactile inpression evoked by a product when it

I s stroked agai nst the skin. The purpose of being soft is so that these
products can be used to cleanse the skin vvithout being irritating.

Effectively c VB AN robl em f or
many peopl e. |ona%fﬂi§llr§dn§rsqms 0 r| ne rrensegggaar?m matt er
fromthe peri neal area or REODS di scharges do not

al ways occur at a tinme convenient for one to perform a thorough cl eansing,
as wWith soap and copi ous anmounts of water for exanple. As a substitute for
- -thorough cleansing) a wide variety of tissue and toweling products are

offered to aid in the task of refRrHNECALGTELBE Skin and retaining such

di scharges for disposal in a san?tﬁary Fashl o% Not surprisingly) the use of
t hese products does no roach the |eyel of cleanlinge s t hat, can_ be

achi eved by mrgﬁ'ﬁﬂ%‘feﬂ\iﬁhg@#éaﬂsﬁeﬁﬁa I, 4. PI§5U¢1RAPER AEP a‘g‘Fﬁd &5 pegiicallyz 8ue and

t owel i ng pr eelates so atissue Papdr aprobiycts tcontaining  surfacerdepdshed rchetioslussfreningnpet e

nore favora h ith thorough cl eansi ng nmet hods. Shortcom ngs in tissue
products for~exanpl e cause nany to stop cIeaning before the skinis
conpl etely cl eansed. Such behavror |sé$r%ﬁg the har shness of the
ti ssue, as continued rubbr Nan abrade the

sensitive skin and cause severe pa| n. The al ternat ive, leaving the skin
partially cl eanSeditary pagenasare groducts reugidelyhised oSuchnitenausre commenciaitys t o

emanate and ,gan.{Ga sina gm&r&g&;g&%grg&g&ggggfmwxﬁ toilet ﬂ?su%{"gn&ause

skin irritations as we ers o € anus or exanpl e
henor r hoi ds absashent towele perianal area extrenely sensitive and cause those

] i S o e Bl s 250,
the touch. Softness is a complex tactile impression evoked by 2 product when it is
stroked against the skin. The purpose of being soft is so that these products can be
used to cleanse the skin without being irritating. Effectively cleansing the skin is a
persistent personal hygiene problem for many people. Objectionable discharges of
urine, menses, and fecal matter from the perineal area or otorhinolaryngogical mucus
discharges do not always occur at a time convenient for one to perform a thorough
cleansing, as with soap and copious amounts of water for example. As a substitute for

. - - ~thorough cleansing, a wide variety of tissue and toweling products are offered to aid
in the task of removing from the skin and retaining such discharges for disposal in a
sanitary fashion. Not surprisingly, the use of these products does not approach the
level of cleanliness that can be achieved by more thorough cleansing .methods, and
producers of tissue and toweling products are constantly striving to make their
products compete more favorably with thorough cleansing methods.

Shortcomings in tissue products for example cause many to stop cleaning
before the skin is completely cleansed. Such behavior is prompted by the harshness of
the tissue, as continued rubbing with a harsh implement can abrade the sensitive skin
and cause severe pain. The alternative, leaving the skin partially cleansed, is chosen
even though this often causes malodors to emanate and can cause staining of
undergarments, and over time can cause skin irritations as well.
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Anot her not abl e case which pronpts frustration is the repeated nose bl ow ng
necessary when one has a cold. Repeated cycles of blow ng and w pi ngg ¢pm 2002
culmnate in a sore nose even when the softest tissues available today are
enpl oyed. Accordingly, nmaking soft tissue and toweling products which
pronote confortable cleaning without performance inpairing sacrifices has

| ong been the goal of the engineers and scientists who are devoted to
research into inproving tissue paper. There have been nunerous attenpts to
reduce the abrasive effect) i.e.) inprove the softness of tissue products.
One area that has been exploited in thizs regard has been to select and

nodi fy cel lul ose fiber norphol ogi es and engi neer paper structures to take
opt i num advant daieerders efhthey amisp der amplaﬂtemmmNdb,okmgeteshe mphnatadaéae art in
this area ipgldiflfs sethO@Qﬂd Q:rauseathosé Witd suffer RALIE oﬁle?@?o pafgé.g COJUl y

sue chr ane
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theory, it is widely believed that the additives tend to inhibit the
formation of fiber to fiber hydrogen bonds. There al so can be a | oss of
control of the sheet as it is creped fromthe Yankee dryer. Again) a wdely
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4 Further exenplary art related to the addition of chem cal softeners tﬁ
the tissue paper web during its formation includes U S. Patent NumbeB APR 2001
5,059, 282, issued to Ampuiski) et. al. on Cctober 22, 1991 incorporated
herein by reference. The Anpul ski patent discloses a process for adding a
pol ysi | oxane conmpound to a wet tissue web (preferably at a fiber

consi stency between about 20% and about 35% . Such a nethod represents an
advance in sonme respects over the addition of chemcals into the slurry
vats suppl yi ng the paperrnaking machi ne3 For exanpl e, such nmeans target the

application on f ot he b surfaces .as opposed tp disteibuting the
additive ontgﬁ‘éwfﬁg%’ f?{eexfﬁé?yspuﬁosfﬁgm%}?ﬂ?g‘ﬁ.’“ﬁ—%\fﬁ%??"@ﬂ@ﬂé W8¥s fail
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of the paper naki cess, .considerable art h been devised to apply
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end of the ppatks Mhiifingy pathcisicharagserized by e pddineme of softesetsitao gheotissua papen
subsequent t Geff BrfARTORRKtIIAEIRECH) adiRIH AtrictiVelindredihd (Bitke (R4 B pilg! udes
U S. Patent Ngﬂggp @"215l’ g}%gf |s§ued t o Anpul sKki ,bet. al. on June 1, 1993;
U S. Patent¥ tmatglycopstormed (019 4 YssHR RIPEK Mebeto the) pulp slugyascither 21)
1993; and U. agprodebessnpapet misdking mashife. 3o theswetcwel as sesides on atFousdriniebn June
11, 1996) al éloih%gi'*@rcﬂﬁﬁgn Q?ﬁ&r%a@%’ntgrrﬁic‘ﬁfn@nce- The 5, 215, 626 Pat ent
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8 APR 2002 5a The preferred enbodi nent of the present invention enploys f%{
t he quaternary ammoni um conpound a di al kyl di met hyl ammoni um salts (e.b APRZU
di tal | owdi net hyl amroni um chl ori de, ditall owdi net hyl anmoni um et hyl sul fate,
di (hydrogenated tall ow)di net hyl amoni um chloride, etc.). Particularly
preferred variants of these conpounds are what are considered to be nono or
di ester variations of the before nentioned dial kyl di met hyl anmoni um sal ts.
These include so-called diester ditallow di net hyl amoni um Chl ori de,

di ester distearyl dinmethyl amroni um chl gride, nonoester ditallow di nethyl ~
anmoni um chl ori de, diester di(hydrogenated)tallow dimethyl anmoni um nethyl
sul fite) diesteFutthérexemplggnat athtedito thevaddition bftheaiigib sifieners iid e tﬁ’éﬂue

ronoester uaganeal Galbah HlRERY) s BIRAIVIRED! Ofsoli g gt ur es

t her eof , rvarl ons on hy gena %Il et hyl
ammoni um chlAynpiski, Ef. (ato@ehopgn&pbg}éndﬁﬁlj)lmrp@wem haseinyby mnirm ori de

T Bl e s acu i s ity
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6 of sorbi tQﬂcmﬂﬁe%t&?éraéhﬁufd%uéihﬁd%hw%gb% sochi tan nonostearate being
preferably in the range of about 2:'1 to out 4:1. The preferred enbodi nent
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spaci ng can be nmeasur ed ever a II‘éC t1.ons. or exanml e recti i near

arrangement {6 WRIpSs et sa]wSGI-E‘“Be“nelﬁﬁrré'él incorpprgted gherein by Ugfﬁﬁfﬁet dhser i nch
in a di agona,2li 5,626 Parnt discibses amethod forapreparihgt soft tssué ipajger. byl applyitpas

bel Teve that,bigiodiiei5li ) b Fhe's Rk s3005ichllod S AL Rl oAt 20

t herefore de encglnth nmon engravil
pattern is t#abeaed Msfee@urme igallya the Wame?#emrﬂlmseﬁmﬂhedw%wbwoar eas
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eady dried web in order to mitigate the effects of such migration. Achieving a high
soﬁemng potential without unduly affecting other web properties, such as absorbency
and strength, has long been an object of workers in the field of the present
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surface covered by the chem cal softener. Wiile not wishing to be bound bx
theory) inventors believe that the conbination of the chem cal sof t e ditisl00
and the geonetric paranmeters recited herein cause the softened tissue to
illicit a surprising maxi numin human tactile response resulting fromthe
spaci ng of nerve sensors in human skin. Preferred substantively affixed
chem cal softening agents conprise quatser nary anmoni um conpounds i ncl udi ng)
but not limted to, the mell-knomm 8 APR 2002 7 dialkyidinethylannonium

salts (e.qg. dim&mﬁigge UGH 6B | prése I ium
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incorporated within the scope of the present invention. Uncreped tissue
paper, a termas used herein, refers to tissue paper which is 8 APR 2002
non- conpressively dried, nost preferably by throughdrying. Resultant
through air dried webs are pattern densified such that zones of relatively
hi gh density are dispersed within a hgh bulk field, ' including pattern
densified tissue wherein zones of relatively high denS|ty are conti nuous
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THE DRAW NGS Fi IS a eee tlonal view of a printing arrangenent
illustrati ngpﬁtwg“ﬂb?‘%lpéﬁ‘ YnBEPQS? form ng the uniform surface deposits
of substantively affixed B APR 2002 9 chem cal softening agent of the
present inventi deferfédecqupliogagerit havslowalEB valuesiRynticulatly poefeireds coupbing
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ar r angenent ?F'rdasqfrtgwn@'%ﬁteaw' Jormss t hF@P}(TVIMBS P@gﬁﬁﬁx’g\%}ﬁ surface
deposits of subimharinosehateidd etmkyht‘edmodﬁﬂan swhostedratg acgpresend ithhacratio esent
invention. The process illustrated in Figure 2 applies the softening agent
to one surface of the tissue paper product by a direct printing nethod.
Figure 3 is a side elevational view of a printing arrangenent illustrating
anot her alternate nmethod of formng the uniform surface deposits of
substantively affixed chem cal softening agent of the present invention.
The process illustrated in Figure 3 applies the softening agent to both
-surfaces of the tissue paper product by an offset printing nmethod. Figure 4
is a schematic representation illustrating the detail of the recessed areas
for use on the printing cylinders illustrated in Figures | ) 2, and 3.
Figure 4A provides further detail of the recessed areas preferred for use
in the present invention by illustrating one of the recessed areas in a
cross sectional view.




DETAI LED DESCRI PTION OF TIC I NVENTI ON Wil e this specification concludes
with clains particularly pointing out and distinctly claimng the subhqp 2007
matter regarded as the invention, it is believed that the invention can be
better understood froma reading of the follow ng detail ed description and
of the appended exanples. . _._ - .. As used herein) the term "conprising"
nmeans that the various conponents, ingredients) or steps) can be conjointly
enpl oyed in practicing the present invention. Accordingly, the term
"conprising" enconpasses the nore resthictive terms "consisting essentially
of and "congisting of." As used herein, the term"water soluble" refers to
material s Phiarbifinamangsigarate tothegtherylated sarbitanmenastearate beipg preferablit ings C As
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Preferred embodiments of the present invention are further characterized by
having the uniform surface deposits of the chemical softening agent predominantly
residing on one or both of the two outer surfaces of the soft tissue paper product.

Finally, the invention is characterized by having less than about 50%, more
preferably less than about 25%, and most preferably less than about 5% of the tissue
surface covered by the chemical softener.

While not wishing to be bound by theory, inventors believe that the
combination of the chemical softeners and the geometric parameters recited herein
cause the softened tissue to illicit a surprising maximum in human tactile response
resulting from the spacing of nerve sensors in human skin.

Preferred substantively affixed chemical softening agents comprise quaternary
ammonium compounds including, but not limited to, the well-known

]



O her terns are defined in the specification where initially discussed. (.
_._ Al percentages, ratios and proportions used herein are by wei ghg APR 7001
unl ess ot herw se specified. general Description of the Soft Tissue Papgr
The invention in its nost general form is a strong, soft tissue paper
product conprised of one or nore plies of tissue paper) wherein at | east
one outer surface of the product has surface deposits of a substantively
af fi xed chem cal softening m xture, conprising a quartenary amoni um
conpound, an enollient, and a coupling agent. The preferred enbodi nent of
the present invention is characterized by surface deposits which are
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for exanpi e, “appletelyhydragemated (hasd) i ng | ubricity or enolliency to tissue
paper, but they suffer froma tendency to mgrate because they have little
affinity for theThelsoftl issae papgepofithé ptesersripvantien preferablgshas apbasisr weight t he
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The soft tissue paper of the present invention further comprises papermaking
fibers of both hardwood and softwood types wherein at least about 50% of the
papermaking fibers are hardwood and at least about 10% are softwood. The

. - - — hardwood and softwood fibers are most preferably isolated by relegating each to

separate layers wherein the tissue comprises an inner layer and at least one outer
layer.

The tissue paper product of the present invention is preferably creped, i.e.
produced on a papermaking machine culminating with a Yankee dryer to which a
partially dried papermaking web is adhered and upon which it is dried and from which
it is removed by the action of a flexible creping blade.

While the characteristics of the creped paper webs, particularly when the
creping process is preceded by methods of pattern densification, are preferred for
practicing the present invention, uncreped tissue paper is also a satisfactory substitute
and the practice of the present invention using uncreped tissue paper is specifically

\



The Applicants have identified particularly desirable conpositions
conprising a mixture of a quaternary anmoni um conpound, an enol |ientd ARRGIOY
coupling agent that provide such desirable lubricity and softness w thout
substantial mgration when such m xtures are applied to a tissue substrate
at the Levels described above. Suitable enbodi nents of such m xtures

conpri se between about 40% and about 80% of a quaternary ammoni um conpound;
bet ween about 10% and about 30% of an enollient; and between about 10% and
about 20% of a coupling agent. Preferr&d enbodi nents conprise between about
50% and about 70% of a quaternar 8 APR 2002 12 ammoni um conpound,

bet ween aboineorpeatedrvithitibe scapgonf dhe praseatriiiventean. Unaregedréssue papeatmoierm 12% and
about 20% ofs @sedOhgtein) JefBdCY tisdheP Bhget CWhish | i¥ tﬂfneé&%{r&ﬁ'ivglyxﬂ' © figs the
conposi tion sho n Table 1. Table 1 Particularly Preferfed Chem cal

Sof t eni ng I\l"f-te[f\f{\’g’ é%%%ﬁ‘iy"\ﬂe tant, hroygh,pir dagd webs ateyPasterm Asnsifiedonpound
b0 Enol | i enguck 2hdtozgrles nfj rdatbrely high demsity afe tispersahpithiand highf bilkefietd)eni cal

softening ¢ |t f . Nl ANEDL L QN e d.in.detail

ol ow - Cular DORERE (ifbaf detaifed] HERET e @NEbadof SRRt MAR dlIhR |
conmpounds ofentipusysaad ghechighhubkatield is disff@tet he fornula: ~' )4-m- N+ - [R-]m X
wher ei n:

To produce uncreped tissue paper webs, an embryonic web is transferred from
the foraminous forming carrier upon which it is laid, to a slower moving, high fiber
support transfer fabric carrier. The web is then transferred to a drying fabric upon
which it is dried to a final dryness. Such webs can offer some advantages in surface
smoothness compared to creped paper webs.

The techniques to produce uncreped tissue in this manner are taught in the prior
art. For example, Wendt, et. al. in European Patent Application 0 677 612A2,
published October 18, 1995 and incorporated herein by reference, teach a method of
making soft tissue products without creping. In another case, Hyland, et. al. in
European Patent Application 0 617 164 Al, published September 28, 1994 and
incorporated herein by reference, teach a method of making smooth uncreped
through air dried sheets. Finally, Farrington, et. al. in U. S. Patent 5,656,132
published August 12, 1997 and incorporated herein by reference, describes the use of
a machine to make soft through air dried tissues without the use of a Yankee.

Tissue paper webs are generally comprised essentially of papermaking fibers.
Small amounts of chemical functional agents such as wet strength or dry strength
‘binders, retention aids, surfactants, size, chemical softeners, crepe facilitating
compositions are frequently included but these are typically only used in minor
amounts. The papermaking fibers most frequently used in tissue papers are virgin
chemical wood pulps.

Filler materials may also be incorporated into the tissue papers of the present
invention. U.S. Patent 5,611,890, issued to Vinson et al. on March 18, 1997, the
disclosure of which is incorporated herein by reference, discloses filled tissue paper
products acceptable as substrates for the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a side elevational view of a printing arrangement illustrating the
preferred method of forming the uniform surface deposits of substantively affixed



msito3; each RL is a C -Cs al kyl group) hydroxyal kyl group, hydrocarbyl or
substituted hydrocarbyl group) al koxylated group, benzyl group, or rg kRRuillls
thereof; each RZ is a C'C~ al kyl group, hydroxyal kyl group, hydrocarbyl or
substituted hydrocarbyl group, al koxylated group) benryl group) or m xtures
thereof; and X- is any softener-conpatible anion are suitable for use in
the present invention. Preferably, each R is nethyl and X- is chloride or
met hyl sulfate. Preferably) each R~ is 63 6 C a al kyl or al kenyl, nost
preferably each Rl is straight-chain C'”alkyl or alkenyl. Optionally, the

R2 substituent ¢ derived.fromy table Qil sourges. Such_structures
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groups, R2 are't ow groups of varying |levels of saturation, and X- is

chloride or nethyl suylfate. Afe di scussed in Swern, Ed. in Ei iley's
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are unsat ur girinting ptethody i |y in the formof oleic acid. Synthetic as well as
natural "tallows"” fall within the scope of the present invention. It is

al so known t hat ' ; ‘peg,g . r L ST ' ts, the
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the formula: (R)4-m- N+ - UCH2)n - Y - R~m X wherein: Yis -O(0OCGC, or
-C(O-0) or - N¥F&IreHida hemittcPeplikéntation illustrating the detail of the recessed areas

for use on the printing cylinders illustrated in Figures 1, 2, and 3. Figure 4A provides

further detail of the recessed areas preferred for use in the present invention by

illustrating one of the recessed areas in a cross sectional view.
DETAILED DESCRIPTION OF THE INVENTION

While this specification concludes with claims particularly pointing out and
distinctly claiming the subject matter regarded as the invention, it is believed that the
invention can be better understood from a reading of the following detailed

_description and of the appended examples.

As used herein, the term "comprising” means that the various components,
ingredients, or steps, can be conjointly employed in practicing the present invention.
Accordingly, the term "comprising” encompasses the more restrictive terms
"consisting essentially of" and "consisting of."

As used herein, the term "water soluble" refers to materials that are soluble in
water to at least 3%, by weight, at 25 °C.

As used herein, the terms “tissue paper web, paper web, web, paper sheet and
paper product” all refer to sheets of paper made by a process comprising the steps of
forming an aqueous papermaking furnish, depositing this furnish on a foraminous
forming surface, such as a Fourdrinier wire, and removing the water from the furnish



mis 1 to 3; nisGo4; ,. _each R is a C -C6 al kyl group, hydroxyal kyl
group, hydrocarbyl or substituted hydrocarbyl group) alkoxylated gr dupPR 2002
benryl group) or mxtures thereof; each Rs is a C, 3 Cz, al kyl group,

hydr oxyal kyl group, hydrocarbyl or substituted hydrocarbyl group,

al koxyl ated group, benzyl group, or m xtures thereof; and X- is any

sof tener-conpati bl e anion. Preferably, Y=-0(0OGC, ar -C(O0-; nm=2; and
n=2. Each R~ substituent is preferably a C, -C3, alkyl group, wth nethyl
bei ng nost preferred. Preferably, each g is C 3 -C" alkyl and ! or

al kenyl, nore Rl is straight chain C5 - C' al kyI preferably g APR 2002
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al so known t g he product characteristic requirenments, the
saturation I@QEI%P&%%#QPWQOW can be tailored fromnon hydrogenated
(soft)) to partlally hydro enat ed ,(touch or conpl etel%éhydr ogenat ed
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be incl uded ofidnBiply 6ﬂ't&sx$d; ehiecply Ear hresupsamially homugeniebwin nature or it can be a
multi-layered tissue paper web. As used herein, the term “multi-ply tissue product”

means that it is comprised of more than one ply of tissue. The plies of a multi-ply
tissue product can be substantially homogeneous in nature or they can be multi-
layered tissue paper webs.

Other terms are defined in the specification where initially discussed.

“« - - - —

All percentages, ratios and proportions used herein are by weight unless
otherwise specified.

Description of th Tissue Paper

The invention in its most general form, is a strong, soft tissue paper product
comprised of one or more plies of tissue paper, wherein at least one outer surface of
the product has surface deposits of a substantively affixed chemical softening
mixture, comprising a quartenary ammonium compound, an emollient, and a coupling

agent.

The preferred embodiment of the present invention is characterized by surface
deposits which are uniform, discrete, and spaced apart at a frequency between about



(- - - -1t will be understood that substituents R) Rz and R3 may

optional Iy be substituted with various goups such as al koxyl) hydroxﬂyM\PR bz
can be branched. As nentioned above, preferably each R~ is nethyl or

hydr oxyet hyl. Preferably, each R~ is Cl12 - Cl18 al kyl and / or al kenyl, nost
preferably each R~ is straight-chain C,6 - C' alkyl and / or al kenyl, nost
preferably each Rl is straight-chain C 18 al kyl or al kenyl. Preferably Rs
is C - C alkyl and / or alkenyl, nostipreferably R3 is straight chain C ~
5 - C" alkyl and / or alkenyl. Preferably, X- is chloride or nethyl

sul fate. Fur{liepssn gr tifal figh Qhd Ewtm@aedosﬁyﬁérqrnaﬁwchamn ﬂét'e:mmwnds can

P onel 2 OGRS

i ngr edi ent s. 29 depasitsrperdinedl iighedi ent s can act as emnul S|f|ers and are useful
In the present invention. 8 APR 2002 15 Qther types of suitable

quat ernary anmONTREMGRARQUVEES depbsitd D€ h'e'&hédﬁ%al@&@&ﬁﬂg RVRO b
descri bed in U S Pat gésu t age ﬁ e?é?alﬁ%fess 1996;

U S Patent | Mg ab0a OB gicrons i cmpieh maje PrefEabfdéss SHinbpy: 8 micpa in 1) 3.
Pat ent No. 5daair@tdOdny nidistipreferably less tharsabedt 248 micrdds jn dx&ﬁ&gr U.S. Patent No.
5415, 737, Phan et al., issued May 16, 1995; and European Patent Appl I cation

No. 0 688 901 Azi‘h@%?és&iﬂeiﬂvehﬁoﬁs”ﬂ%hbb’cﬁ&{éﬁz@ bp Hadhg Qﬂ@ ull
Decenber 12, ,1995: egch. o

d h
D ot yar | dEROSi PERopigan iEHAE o at [o6R ohe. Al e BF rihw%qmﬁe enceunds

can al so be vetedsurfates afithe imaepapeo pfodiitt. V\Athl n the scope of the present
i nvention. These corrpounds have the formula: O(R): (R)=0O1I1 ~ 1 11

R-GO(CHR2) Geh@ra( ), henilal %%% the strucxure named above

each R is : ydr oxya R3is C ~-C-,

hydr ocar byl grou and X- sui t abl e ani on, .such as an
halide (e.g., chi }3? a&g“@fsﬂ"&%d@f‘“&rmjﬁgﬁ Wﬁe"élﬁl”?'}ﬂ"é?‘ﬁ@le%f%ﬁpw each R is
C'-C' al kyl #mphrt desiratilé bafingbs) anddstiricity ef dssadiupstemestoRvhichat sappliedwhilehai n C, 5

- € alkyl QP'BJe siie gln%e,ﬂmim.z,ﬂg '.B’ienjirg %Q’&hatﬁ%ﬁ g'st?é’xlr%liY ):{""hi | e not

w shing to be at the“es ety(ies) of
the before nehemisplag WWVOB%%BEM%M§WW%M§°%%UW of

bi odegr gdabl I"sabﬁ:anhmomb ; dh)!t)n:jdahﬁﬁe&hgﬁﬂtmttsld@ﬁﬂdd asuaﬁmfeawwcnrr}mgl ulmk
conpounds us rei n.bi odegg.a re ra conventi onal di al kyi
O et nyl " 2 BAE bl of EPlRRS, ERPe pabhr rovubiane 3o PERKER, ' 2hont Uim
conpounds pr @efrdanenesswithaezardgo iaintainigg the fidelity wEitsdeposits withous Sttbat;htld onmpounds
al so resul t's gliprafioh Wﬂb‘ﬁ&)&;fa@ed o twawhemedtﬁ cBRAGHs!th %c‘ﬂf rGHER offRlIg - AS

not ed above, such re(ﬁluc |on ({x}enm %’é Pﬁr‘jth Vp 4) ér?? to be caused
by an i nhi bi tYR§PTF RTINS ﬁ'“%fhefrlt U5 VBt 24 4RoY nf due to

t he m grati orxarplehare qamblemﬁangamnghbmqmommpﬂmm to Eissuk Ipapentbut tkeypr esent

| nvent fon I e ena%}\%?@&ttsm g2tk Bikasb el hERARE sty makn'nm@gzt s used

herein, an t softens, , g’%‘h
coats, |ubri @&!@y Igl} Cmprise thejtisgie Rapers §f< the present inwsptine While oot w 9 o’
acconpl i shes tedoandiby theory, the MPpli3 believe that the components of the substantively

affixed chemical mixture of the present invention interact with each other by Van der

Waals forces, covalent bonding, ionic bonding, or hydrogen bonding or some
combination thereof to minimize migration.

The Applicants have identified particularly desirable compositions comprising a
mixture of a quaternary ammonium compound, an emollient and a coupling agent that
provide such desirable lubricity and softness without substantial migration when such
mixtures are applied to a tissue substrate at the levels described above. Suitable
embodiments of such mixtures comprise between about 40% and about 80% of a
quaternary ammonium compound; between about 10% and about 30% of an
emollient; and between about 10% and about 20% of a coupling agent. Preferred
embodiments comprise between about 50% and about 70% of a quaternary



16 these objectives such as soothing, noisturizing, and luricating the
skin. Preferred enmollients will have either a plastic or |iquid consg§ $Pkflfd
at anbient tenperatures, i.e.) 20C. This particular enpollient consistency
allows the conposition to inpart a soft, lubricious, lotion-like feel.

Sui tabl e enollients include petrol eum based |inear and branched al kanes and
al kenes that are liquid or solid at a tenperature of 20C and at nospheric
pressure. Suitable petrol eumbased enollients include those hydrocarbons,

or m xtures of hydrocarbons) having ch#n | engths of from 16 to 32 carbon
atons. Petrol eum based hydrocarbons having these chain | engths include

m neral oi | afmiosiymk earappuad; bétivaer dbguetl58h and rabputa@iepef amleatollien(;adndo known
as "miner al pien abdtt 1294 ehiMabstlr! 20% 3P4 cdliphifs @ 'edt.ehl %a"r)i 1ng.feréne8' |
usual ly refers t?] Iei‘;s VI SCOUS mxturg; ?f hydr ocar bons %uaw n rom1l6 to
20 carbon afgfre hpsthe somposiiopshgrnyn Fahlels (6 rmore viscous nmixtures of

hydr ocar bons having fromi 6 to 32 carbon atons. Petrol atum and m neral oil
are particularly preferred enollient Sabler]l conpositions of the present

i nvention. Petrol atum iﬁr@m ' f RiRukd €Nt because it
inparts a highly desirable mﬁrﬁg{/&%&mgiﬁg&éﬁ%per. t'éA_sui table materi al
is available fromWtco, Coréem nwi ch, CT aBereentby Weightopet 1S. O her
suitabl e types of enol Lients for use rein i,ncl ude | ysi | oxane conpounds.
In general, suitable p V@%’f‘%)ﬁiﬂ'ﬁ%‘f‘ qmigeund - s e gﬁ t he present
invention include those having nononerigg§iddfxane unhhys of the follow ng
structure: R -~i-Owherein, R and R=, for each independent sil oxane
nmononeric unit can each i ndependenujoﬁp Ry&hiogen or gny al kyl, aryl,

al kenyl, al karyl) arakyl, cycl oal kyl, hal ogenated hydrocarbon, or other J
radi cal . AnEaelf ofuhd comgbetss of ate lRernialls softaningd compositioad st ithdifppetentR and R2

radi cal s of. . d r. ic unit may differ fromthe correspondi ng
functionali {“?'@%‘%?%ﬁiﬂ%@ﬂ@@fﬁ%‘rhg nmononeric unit. Additionally, the
pol ysi | oxane can be either a straidght chain, a branched chain or have a

cyclic strufue mmofnEeompNdind R2 can additionally independently be
other silaceous functionalities such as, but not limted to sifoxanes) .
pol ysi | oxanes, Breferdtdy theoqshtgondry ambrdhiten comigounds bf thepréséntainckniidn KRye cont ai n
any of a Valkﬁ%%mﬁi organic g API'! 2002 17 functionalities including)
for exanple§ al'cohol, carboxylic acid, pherryl, and am ne functionalities.
Exenpl ary al kyl radicals_are netfyl, ethyl, propyl, butyl) pentyl, hexyl,
octyl, decyl, octadecyl)aﬁhﬂmrﬁé rﬂybn3%xenplary al kenyi radicals are
vinyl) allyl) and the |ike. Exenplary aryl radicals are phenyl, Biphenyl,
napht hyl , and tivherkinke. Exenpl ary al karyl radicals are toyl, xylyl)

et hyl phenyl) and the like. Exenplary aral kyl radicals are benzyl,

al pha- phenyl et hylis 1 Bgga- phenyl et hyl ) al pha- phenyl butyl, and the |ike.

Exenpl ary cycloaliyl radi cal s are cycl obutyl, cyclopentyl, cyclohexyl, and
the |like. Exenpla hal at.ed hydrocarbo adi cal s, ar hl or.onet hyl ,

br et hyl £ ot PRI dF 8t 2461 e RgTySelot BaspetRyscarts] of FSHATIay |
hexaf | uor oxyl yl hydrochrivyh grdupkaikoxyiatddegroen] beotyy grdupxammixturacthertef, st r ai ght

chai n organopol ysi i oxane materials of the foll owi ng general fornula:

R~2RSi GSi DR3R8egth %%ﬁb“@gaﬁ}d group, hydroxyalkyl group, hydrocarbyl or substituted
hydrocarbyl group, alkoxylated group, benzyl group, or mixtures thereof;, and

X is any softener-compatible anion are suitable for use in the present invention.

Preferably, each R! is methyl and X" is chloride or methyl sulfate. Preferably, each R?
is C,-C,, alkyl or alkenyl, most preferably each R? is straight-chain C,, alkyl or
alkenyl. Optionally, the R? substituent can be derived from vegetable oil sources.

Such structures include dialkyldimethylammonium salts (e.g. ditallowdimethyl-
ammonium chloride, ditallowdimethylammonium methy! sulfate, di(hydrogenated



wherein each R - R9 radical can independently be any C, - C, unsubstituted
alkyl or aryl radical, and R of any substituted C, - C, al kyl or ar§IAPR 200
radical. Preferably each R - RO radical is independently any C, - C,
unsubstituted al kyl group. those skilled in the art will recognize that
technically there is no difference whether) for exanple) RO or R is the
substituted radical. Preferably the nole ratio of bto (a + b) is between 0
and about 20% nore preferably between and about 10% and nost preferably
bet ween about 1% and about 5% In one patticularly preferred enbodi nent, R
- RO are nethyl .oups, and R is a substituted unsubstituted al kyl,
aryl) or al ké%&??”%?%@ﬁl. e "t%‘l-ﬂ’\dﬁ'l e@hal‘" ngé?hégn%rrea?‘ﬁj‘y‘l(j&fé’e??’ H¥daker ei n
as pol ydi net hallowi groopasrof vaging feviels of satyration, and - if chiaridecorahéthyt salfateray be
appropriate in that particular case. Exenplary pol ydi met hyfsii oxane

| nclude) for eragphﬁﬁsead i "d. ShIEANEPS IRANHIOOA e Fot P L RN R
Py oy et Rakiony kpc i and Sagn (v Koo hash) o, Sos meiuraly esifinging o
ot her funct i omégdrial having aedriatilengymposiBor\PFabR06.23 118 tiad dbolve ddwltified fartbna@nal ogs
¢ h f ) g . : . =
Could be an- SURAy ShEm: inflfie HALRpa) I8P LE hark TS Bty adD'or AIGHP 7S

could be an am no functiona ) C .
pol ydi met hy| $pataindgeor I$icarben atamsa fypically; halfofhe fattysacidsarpsentinitaliovs ateox anes
I s not neant uhatirkwed rimaciliCih uhefoah o€ beidgdid. Syathefic aawell ab hatRf“talléweosi ty

of polysilox S. ful for.rhis inventi.on vary as w. dely as the
viscosity of ?%g t@ﬁ?‘b&%ﬁ@%of ed’é?f@'lr’}a V?%'g?) ﬂg%dls%%ogg ‘Wﬁeﬁﬁ%\% ¥R¥ane can
be rendered ithe produdtshasaglieristic requirdmentsp thhe saturation ket of theeditalipwrcaprteduct
herein. Thi s ¢ u t ol i fthiyed IRC RS I ut 25
centi st okes ttgmgééﬁﬁﬁ’% 2 @goh,&?) gtelr’lt{%?gkééso%m\@\?eﬁ%@éﬁg‘%d S\ﬁ”@ ?1@?

wi shing to b&BBIEEY Bydrogeaated i &llpel aboverdesenhed; leuels of; satusation, are; ¢
efficacy is regprasshcmeamt amveringlededwithin thascopei afftiie présknt eentionscosity is al so
related to average nol ecul ar weight. Accordingly, due to the difficulty of

measuri ng nol ecupgdiciigioithrerted S4iants of thed€ S5tk dnin 'a}ﬁﬁge ggét%gc&ﬁidte%

apparent operative pardpeter wifh respect to | [ tness to. tissue
paper. Ref er P08 SO URsteR yapwiops of Hiess guatemary Alameuam eompopds\haYing:
2,826, 551, i sbafoemdle: Geen on March 11) 1958; U.S. Patent Number.. 3, 964, 500)
i ssued to Drakoff on June 22, 1976; U.S. Patent Nunber 4,364,837, issued to
Pader on Decenber 21, 82\ enrf _ hNen. 059, 282) issued to Ampul slti;
U.S. Patent No. 5,5263@3@i£ui&cg@t"K§mNglﬁ’ ?’l(me 25) 1996; U.S. Patent
5,552, D20 issued yiarepyi t he et al . on Septenmber 3, 1996; and British Patent
849, 433, published on Septenber 28, 1960 in the nane-ef. Wooston. All of

these patents areg,in ra rei n. b enc .incorporated
herein by refer eﬁ%&es'lﬁg(c@lel"i éﬁg%@b%ooﬁﬁ@'%bgf" ‘?}8'?(9?%,&%& stributed by
Petrach Systens) Inc.) which contains an extensive fisting and description
of - - -- polysi 1B $&htesd:i n general . Coupling,~,gent Wile it provides
desirable enolliency to tissue paper, when used al one, petrol atum can have
a del eterious effreis0tod; absor bency. Al so, as noted above, mgration of
glaft ernary amoni um conpounds can result in a loss in tensile properties.

Further) it tends,bprMsy'@lE %,Jrogel eéo,gyum g,-ég% 'T\gBF&an% Qubstitifted

softening mixture 1S preférab I'n Spa part Surface deposits.
Such spaced apar thydracpebyigraum dlkoxdatsd groups benzyl sIpuR, (a5 aEiprestheseafs of

hydr ophobi ¢ enol lients, such as petrolatum as |long as the enollient does
not migrate. StresaghhRY ésian€,,c@n alky ogrioapu hgdrokyalkylt grpape hytmciarbgls or n

tensil e propertie ) i of, i 3 d. 8
APR 2002 19 The ﬁlgf{f@gﬁ&&pﬁg{,@ﬁﬁﬂhﬁda{'ﬁ’gﬂ“ﬂfﬁ%&fﬂ.ing e'#ggﬁp I nggagent
t hat associ at es engof 88ty t he guat er nary anmoni um conmpound and t he

enol lient of the present invention, mgration of the quaternary anmmoni um
conmpound and t he Xnislahy esfteneratonipatislalasivant i al | y reduced. The Applicants
believe that a synergismresults fromthe relationship of the quaternary

amont U ComPeHRFiu, NP LI be SRS ONGER UM 0 BERN lifych0i!

conposition has *desi ropert’ies of 'each conponent, ile .
mi ni mi zi ng anprefeeadina GeCp plipyberonn svitymethyl beingsoest prederregy Prefecatly, eafhshi ng to
be bound by tReEDrY,, dIRE aPdNdr alidf{iSmba] prefecablytis predight dhaiadC, gr Oyplkell a

sui tabl e coupling agent can align with the polar nitrogen center of a

guat er nary anmoni um conpound producing a non-migratory mxture itself (so
as to reduce loss of tensile properties) and concentrating their respective
al kyl chains in a configuration which can entrap the enollient) preventing
it frommgrating while preserving its lubricating ability.




Sui tabl e coupling agents are waxy or solid surface active materials, or

bl ends of materials) having an HLB val ue of between about 2 and about AR. 200
Preferably, the HLB val ue is between about 3 and about 7. More preferably
the HLB value is between about 3 . S and about 6. Suitable coupling agents
for the present invention can conprise polyhydroxy fatty acid esters.
Because of the skin sensitivity of those using paper products to which the
softening m xture is applied) these esters should also be relatively mld
and non-irritating to the skin. Suitable pol yhydroxy fatty acid esters for
use in the present invention will have the formula: OIf RC Y n wherein: R
is a C -C' dnddooetkedy CcHCoraiiyl pmestareferably sacheRigh straigiaichaio,C, GiRylal kyl or

| kenyl : ) | | : o I, nost
or o1 of abl y DRI RaRy, RO SnSl i Hah pf S G| venBabl i WP ool .

APR 2002 20 Y iAs rieritiohyd atidve X iy secany ByftenBREGHhpatibRVAniteh, forlR¥slhgiear byl chain
with at | east dr o

free h | s directl|y connected to the ,chain;, and n is at
| east 1. SAFRH 8ﬁl9“%"r’ %’&%?éédﬁe‘g%' s&@?‘F«fg‘a“aﬁ?' 6 TPE a'g‘bﬁ’ﬁq“&g Y ycerol,
pent aer yt hrdlsodie used ipethe peaserit imventiod. fArefersbly Xrds$ chidrde orasethyl galfatet ose,
sucrose, glucose) xyiose) fructose, maltose, |actose, nmannose and

erythrose; sugapeditic eRfthflesSdiCditerTuttishdl quateinary<athinbailim dRipbhs hat@gni t ol
and sorbitoi; and-anh drgédes of sﬁli@%l ?I cohol %Ersuch as sorbu;han. glgmabl e
coupl i ng adehEugULss AbRVeANd; G IS B the, Prasegt inventnn ifgiidrtieer s of
l'i near sat uwell-enbv@) dieteiadidliyltdmethyytimmeniah saits sycly eedigitenditatipa|diméthgle,
gl yceryl ~-an‘I'EB&9§:ﬂhSﬁlﬁhﬁe, ﬂoﬁb¥&§ AtallRN YMEtht Bhfrdonilind! HESHR! diester
nmonost ear ate, and _di ]ycero. . . ) \
ditallow dimethyl ammonium methyl sulfate, diester di(hydrogenated)tallow dimethyi ]
ammonium methyl sulfate, diester di(hydrogenated)tallow dimethyl ammonium
chloride, and mixtures thereof. Diester ditallow dimethyl ammonium chloride and
diester di(hydrogenated)tallow dimethyl ammonium chloride are particularly
preferred. These particular materials are available commercially from Witco Chemical

) Company Inc. of Dublin, OH under the tradename "ADOGEN sDMC”.

As mentioned above, typically, half of the fatty acids present in tallow are
unsaturated, primarily in the form of oleic acid. Synthetic as well as natural “tallows”
fall within the scope of the present invention. It is also known that depending upon
the product characteristic requirements, the saturation level of the ditallow can be
tailored from non hydrogenated (soft), to partially hydrogenated (touch), or
completely hydrogenated (hard). All of above-described levels of saturation are
expressly meant to be included within the scope of the present invention.

. --- — It will be understood that substituents R', R? and R® may optionally be
substituted with various groups such as alkoxyl, hydroxyl, or can be branched. As
mentioned above, preferably each R! is methyl or hydroxyethyl. Preferably, each R? is
C,, - C,, alkyl and / or alkenyl, most preferably each R? is straight-chain C ¢ - C,, alkyl
and / or alkenyl, most preferably each R? is straight-chain C18 alkyl or alkenyl.
Preferably R* is C,; - C,, alkyl and / or alkenyl, most preferably R’ is straight chain C;
- C,, atkyl and / or alkenyl. Preferably, X~ is chloride or methyl sulfate. Furthermore
the ester-functional quaternary ammonium compounds can optionally contain up to
about 10% of the mono(long chain alkyl) derivatives, e.g., (R')2 - Nt - ((CH,)20H)
((CH2)2OC(O)R3) X- as minor ingredients. These minor ingredients can act as
emulsifiers and are useful in the present invention.



nonoesters of tallow fatty acids; sorbitan nonoesters of |inear saturated
C 4 C-, fatty acids, such as sorbitan nononyristate) sorbitan nonostgaprmig]
and sorbitan nonoesters derived fromtallow fatty acids; diglycerol
nonoal i phatic ethers of |inear saturated C'CZ alcohols, and m xtures of

t hese enul si fying conponents. Another class of suitable poiyhydroxy fatty
acid esters for use in the present invention conprise certain sucrose fatty
acid esters, preferably the C, Z C~ saturated fatty acid esters of sucrose.
Sucrose nonoesters are particularly pref®rred and include sucrose
nonost ear ate and_sucrose nonol aurate. Di gl ycerol nonoesters of |inear
saturated fatty Quegtpesefuitablesquataipary agmagium eomppupdefoppsssiaithe presennt i on

can be prepaimventioy #6deschibedi indJ.gi GhsreNs! 5843 b6T apHay e@@i.dﬁuedﬁ\;gﬂst 6,
.0
(Jlirer et

pr ocedur es . i n {he caee, for ex le,, th h

P epar i ng polS S yrer hptel Nar 534bsePodiakhe, <0AG Bl i Tul 33719

al .) issued Petontie.\5,710,0090Bhanye iak hissued iApcdR2pol06el.$\Patent doe Ad S, 737,

Di glycerol cpRab& Disdhededlay PETRIOSI hd FuRbedPPatbR AfRERINNo 6 883 901

poi ygl ycer ol ggt hat aéegi 1) |&d&g{j)ycerol. LIIE)‘E'»E%{ sat ratid fatty acids can

be obtai ned E¥nffEIBREGLIq ."E"F'T%' fark Lgrearaugn. gy Dsgenise 12519807 ¢dchapfi on

reacti on canwhehfisiacdrporated hgreth 8t defdrade under vacuum one or nore tines to

yield distillation fractions that are high in diglycerol nobnoesters.

Sorbitan esters @i ki ‘ O j j

commercially or %igﬁt? e tlgiﬁ%{ﬁ%ﬁt o‘fh‘gé‘@r?é'\?ﬁ aﬁnﬁgmgﬁu gms%Sb% g Scrls %af(‘arrpl e,

U S. Patent 2588 usudy ang ace maant tp fallwithip the scope pfthe praseny pryentiony, fhese

di scl osure otompounlds haveitheformplaat ed herein by reference The mixed sorbitan

ester product can be fractionally vacuumdistilled to yield conpositions

that are high in sorbitan nonoesters. 8 aPR 2002 21 A particularly

preferred class of sgﬁ:h coupl i Eagent hS sorbita(? fatty acid esters. HO
[

R3 HOGCCH-R Werein: R C'C=4" drocarbyl group, R~ is hydroxyl

or a C-C_,, hydr ar" y p)'. and i s hy xyl¥ or C'CZ,, hydrocar byl
croup Represent at ﬁéi&éﬁ#’g&b s‘dF@l}ﬂ gﬁs'cf%ﬂt)’a'noé&'zq"s in@l’gde sorbitan
palmtates (e.g., SPAN 4U), sorbitan stearates (e.g , SPAN 60), and

sor bi t an behenat bsthe stra¢turemamped sboveneacoR' isor €, o1C,talkey! omiyaroxyaikyl grodp,

tri-ester vegsiops.©f h aea%oy?%mipt. Wis ©5{c84 nd K-Gis a KMAOIE LB TARR A5 44 - and
tri-pal mtat?‘, ;ieo&g’f pono-,” di - _and tél -skear%tg‘%, Siorblﬁﬁ{:l ,rmém- di and
tri-behenat el | chiandg; of homide) O, methyl sulfateq Peglerpbly.oeachdtigs CigtCir and
tri-esters. [lukylanddorafkenyl friest préferably leadhcRr ie straight-chain Gl G ,latkylisetl orsuch as
sorbitan pal j e e itan stearates. Preferred sorbitan esters are
t he sorbi tanrasl{e@é’rag‘td\éﬁsl,lp?&g{h ally as a mxture of nono-, di- and tri-esters
(plus sonme tetragster) .such as SPAN 60) and socbitan stearates, sold under
the trade nane GS_‘VGEWE»_@ ’W‘Eé‘ﬁﬁa',‘s“l“ﬁé?‘%ﬂﬁf’HB ghﬂteﬂ%é‘% glb‘l"?%ﬂ‘aé ers
typi cal | y corstar motsty(iesy ef thef befareomentidined duiteimass tempjunpd lends eorthem a

Loucaest o), SRR BT Sl B gy U S,

species in these mXx \pa y preterre 1 ester
sor bi t an nonéempaungdscusert heseirc, biodagsadec mops Irapidly thapydp seyyentianay dialkd

hydroxyl). = dimethyl ammonium chemical softeners.

While such quaternary ammonium compounds provide desirable softening to
tissue webs, use of such compounds also results in a reduction in the tensile
properties of such webs. As noted above, such reduction in tensile properties is
believed to be caused by an inhibition in the formation of fiber-to fiber hydrogen
bonds due to the migration of the quaternary ammonium compound.

Emollient

The present invention is further characterized by the presence of an emollient.
As used herein, an "emollient". is a material that softens, soothes, supples, coats,
lubricates, or moisturizes the skin. An emollient typically accomplishes several of

Al



Et hoxyi ated forns of the sorbitan fatty acid esters nmay al so be added. They
have the general formula: -CH -CH~H O O CH, - CH, ~OH HC- ~O CH, - CH, - ~Ofl ppR 7002
H2~-~0O CH2- CH2 R g APR 2002 22 Werein: R is a C'Cz, hydrocarbyl group;
and w+x+y+z has an average val ue between about 5 and about 30. Such

et hoxyl ated sorbitan fatty acid esters are preferably blended with one of
the preferred | ow HLB materi als di scussed above to fornmul ate coupling agent
conpositions that can be tailored to nore closely match the properties of

t he quat ernary ammoni um conpound and thks enol | i ent. The et hyl oxyl at ed
sorbitan ester may contain any nunber of ethylene oxide units with the nost
preferred rahese dbgsctiges suzin azlsoathing, moismiriamg, 20d tobrizatinge thenskire Ryéfetrbd

t hyl f at P
Tonost car at géi’?ﬂia%thmh haS8 Lt ﬁSﬁ‘E‘Fd GLligRid dorRisfehey ol Bhipraldfs, ic.
et hyl ene oxiZfEC. sé’k@!ﬁylaﬁrew '@Gnﬁ?éﬁ'étﬁm 3llows the meospfmnetpu igipafa 3ot s t ype

i's Tween 60 brdidibus Prioddikk#del.e from 1 Cl Surfactants of Wl m ngton) DE. Wen
present, the et hoxyl ated sorbitan ester is preferably used at a relatively

mal | fraction 0

gorbi tan eslter I'S Pblom alﬁJ&Fs @3&&{881-%%@3&%1!@&;5%%5 gl](iaéra en%égg tissue
paper of t healkanesthat aremliquid iop solidr atractemiperatyra of 200G #nd ayposphericopressesn about

10 g/ m- and siliable Eblgmmbaﬁ:ademmm RicRider eioke . h BRLAYBES, aiaomxtdr@s @m- and

b 0 g/ ns. d / b

Gfom and. MHHESSErRARE, Maying %‘ws@*a“‘i%ma?ﬁ*’%%?aafgw?a%ﬁ% BT sed
preferred eniyddboachons having ¢hase shaie lqugthsrinclide mmemi @idalso |k1nvwnta|s dliquid ssue
further CO”p;Sén%@’a'imﬁ argé(}mogu&ﬂ(assqmatmb&tmh fwae ag&ﬁﬂaﬂﬁ i ogpjypes

wherein at least a d and at J

a ki ng
| east about TU96%a)iE %éf M&msd oﬂrrﬁaalﬁr felki 801 165 Y1SCoYS. TsEHISS P BYdIoGHROND St
preferably iluvingt #8mbysé reel mairbag atms) Retrodatyrar wsuslly eaférs Tovnereeiscduse

tissue conprigesedbe 1YAfcattBhs halthf Fim ' 2% 33" CarBll FHonks®Helrolatum and
mineral oil are particularly preferred emollients for compositions of the present
\ invention. Petrolatum is a particularly preferred emollient because it imparts a highly
desirable emolliency to tissue paper. A suitable material is available from Witco,

Corp., Greenwich, CT as White Protopet® IS.

Other suitable types of emollients for use herein include polysiloxane
compounds. In general, suitable polysiloxane materials for use in the present
invention include those having monomeric siloxane units of the following structure:

Rl

—dio—
.- — 12

wherein, R! and R?, for each independent siloxane monomeric unit can each
independently be hydrogen or any alkyl, aryl, alkenyl, alkaryl, arakyl, cycloalkyl,
halogenated hydrocarbon, or other radical. Any of such radicals can be substituted or
unsubstituted. R' and R? radicals of any particular monomeric unit may differ from
the corresponding functionalities of the next adjoining monomeric unit. Additionally,
the polysiloxane can be either a straight chain, a branched chain or have a cyclic
structure. The radicals R! and R? can additionally independently be other silaceous
functionalities such as, but not limited to siloxanes, polysiloxanes, silanes, and
polysilanes. The radicals R' and R? may contain any of a variety of organic



The tissue paper product of the present invention is preferably creped,
i.e.) produced on a papermaki ng machine cul minanng with a Yankee dryeriprqn0?
which a partially dried papermalting web is adhered and upon which it is
dried and fromwhich it is renoved by the action of a flexible creping

bl ade 6 APR 2002 23 Creping is a neans of nechanically conpacting paper
in the machine direction. The result is an increase in basis weight (nass
per unit area) as well as dramatic changes in many physical properties)
particularly when neasured in the machilv¥e direction. Creping is generally
acconplished wth a flexible blade, a so-called doctor blade, against a
Yankee dryerfunationalities imchadimgy dom pxamie, caicohal, Yartoapicdagidr phiesyla ahdiragine
cylinder, gqpgkighdiiieS-20 feet in diameter, which is designed to be
pressurized wth steamto provide a hot surface for conpleting the drying

of paper maki ng bs at t end .of the per maki n rocess. The paper web
which is first %F‘HB‘G%?IEQ r%%wwgth?@&ﬁwﬂ&wﬁr utyly pentyly heyyl, spctyl,

Four dri ni er decyleoctadeoyleand the tikd. IExeniplafy slkenyt ;adicals arenanyd,rallgk ankkchetlike di sper se
the Tibrous pleiplak) abyl AGRES Akd YnbdyB"EHLREDR Codphetf, 'dbla | the! ke Bk fipiad 2
so-cal l ed press segti‘on where de- rrng i nt1nued either by

nmechani cal | y’ﬁ@@fh? £als are; oyl pdiyle et ip?‘ﬁ?/ﬁsb‘ﬁéthﬁﬁﬁlf%@mﬂ L gadigalsd such
as th Ei ough- cirg/ibegzylyi alphi-pherglethyl, bbétaspheryiletyl] wipheiphehylbun)s brd rihel likg. a

sem -dry congj.ti . 0 Y r LYI t Q. be

conpl et ed. ﬁ%%@%%&!ﬁ%@éﬁ%ﬁ%&%@ckp Sy_gé}gl?g%%’g’ S‘&B@P’%(ke Srag thﬁg'?‘f‘i cularly
when the cr diemplany obalagenated phydregerhomy radicaiso case othipromethyh deomodthybat i on,

are pref err qeriRiordthylCudréthgl, {rifBodREtES Qﬁﬂuérﬂﬂw,tﬂeﬁmuo%)?fyﬁ RRd tid kg ue paper
is also a satisfactory substitute and the practice of the present invention

usi ng uncreped tjssue er 1s specifically i.ncorporated within.the,.scope
of the present PrOEred BASioriies e i Soif ardaOpdlysibutie mugrainpt
refers to titbefollopinggenesal formile: non- conpressively dried, nost preferably by
t hroughdryi ng. Resultant through air dried webs are pattern densified such
that zones of relatively h[gh density are dilspersed withiln a high bul k

field, including,pattern densi&led tissue wherei®’ zones df r&fatively high
dehsity are continuous and{the|high bulk field igq discretie. To pr oduce
ed f

uncreped tissue paper webs) antenbryonif webj is t'ransferr romthe

f oram nous f FSg—Car 6 FerTupos: whi-adr—H—s—faittsi to—® SHowers; MTOViRlg, hi gh
fi ber support trgnsfer fabfic garrier. {The web i 4 then trjansflerred to a
drying fabric updn which it isldried toja fiphal dryness. |Suchi webs can

of fer sone advantrdges in siyirfag® snoot hhess r:orrpe!!rJ dto d epe&g paper webs.

The techni ques to produce UNcreped tiSSue in This manner—tare taught in the
prior art. For exanple, Wendt) et. al. in European Patent Application 0 b77
612A2, published Cctober 18, 1995 and incorporated herein by reference,

t eac? Ia—lly |m3t gﬂﬂergﬁ erH‘k_“g RE Pdical éai-"’ig@etp%{%WB;é aly ?PDEFOO&%&?@R;&&E dll?l gpot her
case and, et. al. opean .Pa pl.j cati o .
publ i shed Sedf¥ : E%A Rioqasian; substinuged G- ?80‘2“*34" iaﬁgé?WJifefg'%?@rgéFm by
ref erence, tRbadP radivxltibdepdndenlyiang G rolytunsubstuegdeatkyl grompgthose skilled iired
sheéts. Fin ekl %gig i i bki shed
August 12, %g%na‘ﬁ fitd 1§ p3¥%5 ?e%m ﬁél}yeéhgrqtlfl n?éf@%‘ﬁgghgg‘ggg?ﬁ es %é hg use of
a machi ne t oomBR& the substinited adicali Preforatly the raala aatiogfinio s withds befwesn 0 o
Yankee. Tissafi stbR€R209€ Mol fefeBR Bétwiéert ONgdi satt 26%EARd Adsy pedferably
paper maki ng %er S. Sg?J! ?mts/ of chem cal functional agents such as wet
strength or een 4bont{ v 49 S retention aids, surfactants, size,
chem cal softeners) crepe facilitating conpositions are frequently included
but these are tyipiosaiphsticularly prefestedi embediment.RioRiate mathyl eseynsand RKiing f i ber s
nost  frequenglngtitdfddod UndubStili@d LMBAR! Bryfl 6r YikErd Erélpe Bueh i marerdd shul Be -
generally described herein as polydimethylsiloxane which has a particular functionality
as may be appropriate in that particular case. Exemplary polydimethylsiioxane
include, for example, polydimethylsiloxane having an alkyl hydrocarbon R' radical

and polydimethylsiloxane having one or more amino, carboxyl, hydroxyl, ether,
polyether, aldehyde, ketone, amide, ester, thiol, and/or other functionalities including

L3



i It is anticipated that wood pulp in all its varieties will normally

conprise the tissue papers with utility in this invention. However, go#frelll?

cellul ose fibrous pul ps) such as cotton linters, bagasse, rayon, etc., can

be used and none are disclained. Wod pul ps usef ul

herei n i ncl ude chem cal

pul ps such as) sulfite and sulfate (sonetines called Kraft) pul ps as well
as nmechani cal pul ps including for exanple, ground wood, Therno Mechani cal

Pul p (TMP) and Chem - Ther roMechani cal Pul p (CTMVP).

Pul ps derived from both

deci duous and coni ferous trees can be W&ed. Both hardwood pul ps and
sof t wood pul as well as conbinations of the two may be enpl oyed as

paper maki nga 1tﬁ@dsalke@vl aalogs iof such fuaptionaliiest Far puaepde; tani amieo tfurmtiondlhe t er m

"har dwood pyj rg%ﬁ 85 qde RRLRAI Be rﬁf?&\ﬁ tﬁmt:ﬁé?\rapl{? %lerelggﬂk%{gﬁ%g the

od pul ps”

woody substa gﬁm duoys trerwgarwg |osEerms
are fibr ousP‘g héf oxpBe TheoF1g BHY8 of phese molydimethyisiaxanesyis aotees
(gymmosper n’m):antBb dredeby@ikclude ethers dot<spaiificallylined. especi al | y eucal yptus) and

nort hern softwood Kraft .. _ (NSK) pulps are particul arIy suitable for
making the tlssvecmp%f lytsnnﬁaﬂés%@ﬂ fdet ra.weefbn ﬁ.a eﬁ% gHeeNt  Of
t he present | nventg(g I ses use 3 yere |ssue er ei n)
st pr of or USTOAEY AEPCIHRIGHS R EeneAL YA % 50 SeNEas J0R RlSloganscead be spndsiadr

| ayers) andnxmlne farmrwhioh tancerappliéd toabeitissnepapepprofdactdresein) SEHs includéshbut nner

Laver () AlsSfohifdd b Buchnf 82 10 3350Mbul 2Y WhELAATH LAAE" R G dated from

recycl ed paper arn any or a

fibers. It F@“&Wk%@fpﬁé[tﬁ%élgl‘ﬁat wood pulp inall its varieties wll

ve categories of

conprise the ti ape h uti n thi nt i o However . ot her
cel lul ose Fbro @%Hﬁ F‘g%e"séﬂg to &g b@B’E‘l bh&?Pﬁ‘e 81§ ellﬂﬁgél?é the gactile beaefit |~ can
be used andefficasy iarelardd 26 |averapel molatokdr Pieight ands that lvisbesityi i alsoorelacks @heni cal

as. mechan oo ek e Qe A Eiabl W R g g bl Rl o

Ther no Mech¥i§ighhid lrprmyp ViSTRgity tan!aedchernm- Fshiee pparenfapperativerparpmetemvith  Pul ps

derived fropasp&itito HfsarahiOssfnesddo GR0E bigepUS trees can be used. Both hardwood
pul ps and softwood pul ps as well as conbl nations of the two may be enpl oyed

oS, DaPeT T 10 R bl ASSTNRON U OB ok HS0H3R T

term " har dwood

rom

the woody stﬂsmddn eofondévpldlthlQSB,rtéésP(tamgitmdqseMé)i)SOQnméso Dsakaffvood
FELEZ ( S;erthbGl%J@z Q@gﬁ?@ephﬁé%fx%\eﬁjm m%meaub%gg}c& 9&&63%?2?;?;& us.
and northerﬁagﬁfmg&wﬁ 5M§£'p\§f“ﬁg ‘g“lﬁ’a&f @fﬁ) aﬁaité))‘ ga%?g

meki ng t he tsssali® Kabsowiures, 102G dihS. Pm:arﬁ,iiﬁnﬂZOAsmedfterSmdxeeatbhobment of
the present S'ePt;éﬁ"Bh:‘ 9”19@8%' ?shtﬂi Pﬁ@ 3, g@{ﬁﬁ&ﬁo% rsg&%bé’dﬂéﬁzrl%?g'r n)

nost preferab ardwood s suc as 'eucal ypt us
| ayers) and thgneams of Wep%t%n% %fd $SRPBLENIE A5G wcqmm

-..-.)

ted fegeip Oy defeisncs. K¥sq nner
layer (s). Alitcorpipated Garteinchyt referdire iy Silicie Gompoardsppp ara-ii'loaismbmd med from

Fibers. appiteragh BySigmi foe o sfitlf fairedlye |

B4 S 51

provi ded as polysdgxanésingenarsli bi ng t he present | nvent| on. Figure 1 is a SI de
el evational view of a printing arrangenent illustrating a preferred nethod
of form ng tcplifig Agért t he surface deposits of substantively affixed

chem cal softening agent of the present invention.

The process illustrated

chém ca ’softener

in Figure 1 apphisgn G Sall AlngiAgsthiely %ﬂﬁssag)ms? Rhed, Ued s _paper

product by an o

et prin
6, preferablmunmcpanyhmmgelmnomeﬁm qnsalvg anhedlsp,naa notad 8boveych t hat

rotating graufpfatien! &M 6£ter4|aryahﬁﬁloﬁﬁnﬁ'f Rbmpound &ah ekslly iNEANSssNRE &3y, S

artiall |mTersed| he |i d cheni ca often 6., The we cylinder 4
IElas a pl ﬁr aIHrPEF’B?s Gty tg?‘;éag" RHeate s3s %ﬁ?& Ay I'E?t%loalbo tﬁ‘t’bntents

when t hey erﬁoﬁempgnmiﬁurbus pfeférlablw‘ providédrin cspdced; aipagtnerfabe adepodits. Guehv e
cylinder 4 Qs p#ﬁrmu Xiep m&s'@e gm_fbw,ﬂ effEcth 20F

cyl i nder rot avur

are il ustrmailions; épﬁhm eqtrqlqiwm @fu\oeg@s ke amd\ana.

qpattern o?‘ Eessed ar eas

O&% "ﬂ(eg’éﬁ‘?‘ﬁt PHANEE

del ayed unt ifesihd cnSalddy /ise@tb mitigattf the RI3S e fefsilk Prdpeftiedlaue to Rigdation ef &r ri ng
to Figure 1) excess chemcal softener 6 that is picked up fromthe pan 5

but is not HEIAFTY ARMONELAMRPUIScas is renoved by a flexible doctor blade

7) which contacts grawre cylinder 4 on its outer surface, but is unable to

significantly deforminto the recessed areas. Hence,

sof t ener on graw e

normal | y

the remai ni ng chem cal

i



8 APR 2002 26 cylinder 4 resides al nost exclusively in the recessed areas
of the grawe cylinder 4. This remaining chenical softener is transfgepfReii?
in the formof uniformdiscrete deposits to an applicator cylinder 3.
Applicator cylinder 3 can have any of a variety of surface coverings

provi ded they suit the purpose of the process. Myst comonly, the cylinder

w Il have a netallic covering. The grawe cylinder 4 and the applicator
cylinder 3 nornmally will operate with ilPterference si nce having a | oading
pressure will aid in extraction of the liquid chem cal softener fromthe

recessed areas | : i S rough the
area 8 fornmed b%'? %[(ﬁ %ag\{sgﬂégél ?‘g ﬁﬁ%’fag% h@%ﬁé{g% g&Z@W Egéénrtgﬂﬁaaﬁ%&fa%é"

appl i cat or c¥ith ﬁe@rths.qummam ammepisAc eorapoundt and| the emalliant (oftthe @resente
cylinder surifivm€ién, infigratirofthé Gudieraty atmdnitin EéhisbunBdhd tHe enfolify Eanivened t hat

certain conbipatiops of si and _shape, of r ssed ar.eas a hem cal

softelner fl Lf:ug&%‘h‘gﬂ%&%ﬁg%tzﬁles M@ng@}'ﬁﬁ '%@%e{t?%%'a?yf r“g’ng“f’g‘r they merely
havi ng t he trelatienshipraf ¢hesquatsssaryvamivioniuni assepound,therietplliefith end trerdoaplings of t ener
extracted i noaheand tJtsnaoemdgce Sitio Ay ﬁe%ihmeé]r&se&i@s shsacﬁréelé.hgaénwwﬁw i nder 3

takes the formaf, surf deposits corr.espo ng 1n slze and spacing to the
pattern of rBEEUZAY agy Segatlyf RrARErHESy g“"c&‘!“?ﬂi\? ts,, Whilg anot opishing Jo dre

cheni cal softioand by cheotyh eheasplicaras belieey than delar Beadrgromf of a tuitablesduplingaper web
1) which is diLre ' ' t, whi ch
t he appli cat rﬁtc{?f‘?ﬁ%]‘;%?'%fﬁ@ﬁ@"‘%ﬁgfﬁﬁgf gg&gﬁﬁ%%@?@%&,@ ?'?"r‘i’der 2
are in the \Aredyqinga aen-gigsataryomixiire ithelbysaasite feduge ilofg of tensile prapastieslany of a
variety of sindfcanceneRiR théiBfespucavd slieyl chdlfyinalbonfigutetidi WSS BarléntlaP EhePr OCESS.
Most com‘mnlﬁ){%1 thﬁé)c%d i nde{ wi . ??ﬁ coylgr ed vm.th.ta ¢a rezgll.bl e covering
such as an emQberhpreventing it fram migrafing while preserving itg ju E%F‘ﬁ MY-r ubber. The
inpression cylinder 2 and the applicator cylinder 3 normally will operate
wi t hout i nt er f erSuitable coupling agents afe waxyser splid sutfapeactiveematgtials e biendasfts

suf fici egt ! %/mh&En?;ﬂE; hhﬂné’ﬁh?!—lﬁﬂqltahu@{ofﬁétﬁ?eﬂ ftﬁiut vhiad 36&1& 8t p?etwsm ; h% HEB' elsent

in area 9, issue wep c S e o e ol chem ca

sof tener on "éﬁtﬂ 'Fi’ﬁ%’"@g?‘f‘%é&c?@\&cp@ﬁ?l F’&k‘zéﬂ%m&vw bgtWee st
partially beabonthS§fad amat 5r om t he applicator cylinder 3 to the tissue web
1. Since |oading pressure between applicator cylinder 3 and inpression
cylinder 2 will difitle ESughREREARS O the PHBeMBRVehtio &ifoRip¥ise YolhYrdxydaps

bet ween the {tvvo Cxl I ndeés s%l d l%a avm.dedag order to greq%erve t he

t hi ckness or 2y pRd syters; Because gl the skinsgensitivity, gt Ahosg using papee EPAUAS 1 y | nder

sur faces ('t hwhialythetsofieningg maxpee isvapplied, Yhesanestere shaild alsatsurelatiyelpatiidaat essar vy,

but it is enyjsSinR6sk b zertain conbi nati ons of patterns and chem cal
softener fl lr]'lycj'scha@%ct BE%SS%}'?CS m ght require that the two cylinders be

operated so as h$.bﬁ in jn erfFrenc$. Th tissw& B%Per.web.l e@its area 9
with side 11 cormulieble RGYEYAre: Aty ard sxers Irdtse in Whe present gnvention yilkhaves ¢ e
sof t eni ng agefforamtaor ding to the pattern of grawe cylinder 4. 8 APR 2002
27 Figure 2 is a side elevational view of a printing arrangenent
illustrating an alternate nethod of fofm ng theluniformsurface deposits of
substantively affixed chenical softening aggnt of the present invention
The process illustrated in Figure 2 applhg_“t so@tening agent to one
surface of the tissue paper product byla‘dite printing nmethod. In Figure
2, a liquid chem cal softener 15, prefgrably he@ted by nmeans not shown, is
contained in a pan 14, such that rotatitng graw& _cylinder 13, also
preferably heated by neans not shown, is partiaIFy imrersed in the liquid
chem cal softener 15. The grawre cylinder 13 has a plurality of recessed
areas whi ch aherefubstantially void of contents when they enter the pan 14)
but fill with chem cal softener 15 while imersed in pan 14 as the grawe

cylinder 13 becoges pagtial | ed w ' ico! raw e
cylinder 13 andogﬁgagﬁ Pé&ﬂkéybﬂggégggﬁﬁggg ghgggq%?ﬁgg?%h%ggoﬁerein after
in Figure 4 so aalkenykmaseiprsesably iraight chain GefCerallydoalkenyl, imost preferably ded in
reference to thagtm;:g'hggﬁﬁnCﬁfdlgﬂm@gamg,gjl,rbrtﬂxﬁi-gmemg, excess chem cal
softener 15 that is picked up fromthe pan 14 but not held in the recessed
areas, is renoved by a flexible doctor blade 16) which contacts gravure
cylinder 13 on its outer surface, but is unable to significantly deform
into the recessed areas. Hence, the renmining chem cal softener on grawe
cylinder 13 resides al nost exclusively in the recessed areas of the grawe
cylinder 13. This remaining chem cal softener is transferred in the form of
uni form di screte deposits to a tissue paper web 1) which is directed
towards area 17. The transfer occurs because the tissue web 1 is brought
into the vicinity of the chemi cal softener present in the recessed areas

S b o - o - o, . o v




a aPR zooz 28 tissue paper web | exits area 17 with side 18 containing
uni form di screte surface deposits of substantively affixed softenindg atfelii!
according to the pattern of gravure cylinder 14. Figure 3 is a side

el evational view of a printing arrangenent illustrating another alternate
met hod of fonsning the uniformsurface deposits of substantively axed
chem cal softening agent of the present invention. The process illustrated

in Figure 3 applies the softening agent to both surfaces of the tissue
paper product by an offset printing netdeod. In Figure 3, liquid chem cal
softener 26, preferably heated by neans not shown, is contained in pans 27)
such that the r¥tias polyhgiraxyhgdroyirbyidasisty hayingh dgdrocsrbarchlinwitheatlask by neans
not shown, are ' softener 26. The grawe
cylinders 25 ha‘\i/)gé% g‘r‘Jﬁ)r(’é{ P&Elg?g?ﬂeegtggggg{eﬁgasm | ch are substantially
void of contents, when they enter their respective pans 27, but fill wth
chemical sof t en®}s & ble imersed in pans 27 as the grawe cylinders 25
beconme partially inmersed in themwith their rotation. The gcawe cylinders
25 and t hei Sujtatile ¥rgrougs can be derbdddrana polgols suchlas glycedot,pehraemttmedl; er in

efor ence t o@%aﬁﬁt 58 PR ehdllaBiid @, GfCREE Mol gluidse 0Bl BIRRE 1"
ordinarily arctese-r ‘ﬁ%&q‘tj\%“ﬂHWSF rRugaraigehals suchas %hﬂ!?br’%ll“@lyy vari ed

especial ly lnmwde,gﬁzrrﬁaot #ndisbebitoh lahé aithydHdéssTaagd Alcadh6ls suchdsisbditamces can be
used to tailor the characteristics of the product fromside to side. Still

referring to Fi ghficquplifianntNEHbE Sieae] 0 Biycef) Lpgiélgéesrgphg&*egtgﬁsp o hom

t he pans 27 but e recessed area r eno

doct or bl ad®$lineap sptusatad G, ~Earfatty acids, awheasmcewu@psomnmre,tgimery! out er

surfaces, b Uﬁon@ﬁ@\eﬂﬂéb&lﬁlyéé?ol_monomﬁis&'ﬂé idigherol )hdﬂ@it@&rﬂi‘e' Maigifgeréiecessed
ar eas. Hence softe wre c inder .25 resides

al nost excl &9'\9@?’3 oﬁaallﬁgntg%%g%aor F%‘ag'%?es'teﬁe&d Radrsf®  This
remai ni ng chwews cath aodarEitaamonemyristats sorbitah mondstmrdtqrarrd stbrbum form di screte

deposits 10 pRk&d ﬁv&b’#rdnﬂ?ﬁl%%rt% ac sP'dK E:Q:rl n@ﬂbhl néetﬁé’fs S?ﬂ%fve any

Of a vari ety of surface caoverin % pur pose

process. M SRURShbr1ly, alcehols pp WH@H"'%PWW% @rwomwne% MRRHSE | bl e
coveri ngs S Whdss aﬁsuﬁﬂblebal‘yhyﬂ?‘eﬂ attpabmreerersswc\liseaﬁtre p”redeumbembn synthetic

G 11or as waopse S alsRF by aeidYslers erbpll MRLC . Rbitha puldackdC), S0

to side. EacepaifisuesoseSuarose mphoestiss ereprticlarly preferressanddndlude sugnos¢ cat or
cylinders anmgmawaﬂ@gubmgpﬁba&guﬂa& interference since having a | oading
pressure between ~ the cylinder pairs will aid in extraction of the liquid

chem cal soften fromthe recessed areas r aw e l,i 5 t hey
successi vely pa?slgly OIA'ﬁﬁnofﬁﬁ? (2@' %?%a‘éfﬁ“?rf“‘e‘?f acr'%ssl’ée: l|a\g/§ ¥ n?‘ér g’?tence
areas 24 foringhe presertidnyention can baqeenared by egjerifiing drglwmdewsh f@tynpeids, t hei r

{ ﬁZ pgclt : Xgeﬁ.ﬁﬁrlg'ﬁ@édagr?ﬁbéllr@\%ﬁ iR 3he hd! Sée ?dr%kﬁﬂsl%rz geﬁgaﬁbd £ e i eg:& \rNggn
but 11 15 erRABNGREY e Sfseh i 618 it 338328 03 1o S eE ey

récessed ar egd995)ovhitieniiarpsabd by eeferehes. mlglymm'lcc'ae be sbuamsd nmginbrqndiy m t

satisfactory,t {?ﬁ’iﬁfﬁ%éﬂ%d ne t;g%‘ﬁg t}uﬂ &r&f Linds S¥lrhdager

pai rs pass vmt ner extracted rn the
areas 24 fr of#ty ra‘Me §°2‘H‘°€‘Ba"r)’he“!§prﬂ“?‘€‘htQiFe"c?quH%fePg 8 takes

th tet form ]9f &Wn'ﬁ@étﬁmd@ﬁ&@hfc&n sefraaﬁmensddnmleu mﬁemegand $ﬁ@a§maa tirtti)esttb fe
pattern o a ers e deposits o
chem cal sof’f'fcélﬁé"?@ﬁ cﬂﬁ?ﬁ 4‘% ?gi’ SBK)}'P P'ﬁ&é?’g '?gn?ﬁﬁg%ssf er to tissue paper

web 1, which is directed towards area 22, as the deposits of cheni cal
sof t ener passes Sombitangestarsef linean satoratesy fatty acids sar be ebtaingg commegiallyi afat or

ct:)ylt i nder tsh2 alréchﬁ!nh mﬁod@fl&&wﬁm hePdHt. rSeeV!l'oP Qxirhasue sp@aeru xwgbs @41oaSIS: ng
et ween ea icatof c er appl i cat.or. . yrners nor mal |y
will operate's ijlﬁ% Eﬁ %Pf‘ P'iyré %37% The Sﬁ@ﬁ?"ﬁ@o a'ﬁchﬂ@rora ?SEBVF‘&ed t he
cyl i nders pasysretanérice (Thentixed sdrbisan dsmr(pnedmmrtmfrmmhaltyhatuumdmmmou ssue
web is prese [ t t he chem cal softener
deposits on @glgﬁggﬁsﬁﬁggé% aP%a htin gérs\egzt%&suffl ciently to cause the
deposits to at |least partially be transferred fromthe applicator cylinders
23 to the tissue web.1. Since |oading pressure between applicator cylinders
23 will tend to conpress tissue web 1, excessively small gaps between the
two cylinders should be avoided in order to preserve the thickness or bulk
of tissue web 1. An interference or actual contact between the cylinder
surfaces (through tissue paper web 1 ) in area 22 is usually not necessary,
but it |s envr sr oned t hat certal n conbl natr ons of patterns and chem caI
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8 APR 2001 30 cylinder 31 is ceram c such as alum numoxide. This permts
the creation of the plurality of recessed areas by engraving them by APR 2002
directing an intense | aser beamat the surface as is well known in the
process printing industry. An alternate neans of creating the recessed
areas on cylinder 31 is to el ectronechanicaliy engrave them using an
electronically controlled oscillation of a dianond tipped cutting tool.
When this nethod is selected, it is nbost convenient to surface the rol
with copper until it is engraved and tRén to plate a thin chrone finish to
protect the soft copper |layer. Another alternate nmeans of creating the
recessed areas drPaEjqulatlycprefsmed class of KRR cavnlipgeagentst isesertitan fatty agidbi | e
roll surfacesiggotected by a chemcally resistant mask secured on the rolls
surface to prevent etching in the areas not intended to becone recessed
areas 33. Wien this nmethod is selected, it kS again nost convenient to
surface the roll with copper untiHOjt is fched and then to plate a thin
chrome finish to protect the soft co er. Finally, yet another
alternate neans of creating the recegsed |argas on cylinder 31 is to
mechani cal |y engrave them using a knurbéd 1ﬂg4€ool. This method permts
the w dest variety of materials of constructiyon for the cylinder but
suffers fromlittle possible variation in t'he achievable patterns. The
separation distance 34 of the recessed cells 33 on the cylindrical surface
32 ranges fMherdinive recessed areas per inch to 100 recessed areas per inch.

Each recessed cell. 33 preferably has an approxi mately hem spheri cal
geonetry. t R‘E&Cmcgthvégo%fbdﬂarom provides further detail of the

recessed cells 3 ref.erred for use in th resent invention by

i |lustrating oneﬁ?)Ps l}yﬂnéoxyggeas@e-éﬂt@c{rgcag)f{;ﬁug. oss sectional view As

shown in Figure : ' of~ t | i nder surface 32 contains a
Msalﬁdfog(gf ¥ Cy f&%ég&m frotiy

roughly hem spheric essed“_c rng a dianeter 42 ranging from
about SO N RepfSentivdRRWhpledBf SlitabRNebifah ¥ERFsARbINdE sRBRAMhitREE(pIndr ed

and thirt S to . about fouy hu nd.ten.mcrons. I's shown
Figure 4, yt &%@O@ SPTBitaf) Stearqtes {ﬁg sgg'éﬁg’é’?laé‘d §%'q’t“ﬁ? @E@‘lﬁ‘ﬁi*ﬁ%é%‘ﬂ??"ace 32
of the cyli rndeor 3ore @ftthe nehofdinamh tréenpoveentes afthelddpriftanustens, esg. Fur ni sh
Conponent s Qhfghn %5‘8{,'0&-! %ﬁ%p?ﬁﬁ@?ﬁfbﬁ& %ﬁo-@‘ﬂ*—e%g@g%&@a& ar Ur NI Sh

or the enbryonic web to inp er character]sti Qi to, product, or

i nprove t he mong-, dopnd tibbehgnate, asavelbas migedraliew datts arid soritansmensy dinand

cogpgti bl e wﬁiekt;ishMi&htlaeﬁ of giﬁ'etbht tsbfblitsmba‘e:&ruahvafwbafuﬁéa(edctses‘ mﬁﬁaﬂ agent
an 0 not s | t an r t 1) ess... St , or

| ow dusti ng p@ﬁ;‘giraiféﬁgﬂ‘ %#b'ﬁﬁ'ét%?aégsez’ Fff\'(rﬁ%’fesfr?ﬁﬁ {c")*ﬂ .ersﬁﬁsear{! Eﬂll %\/ﬁv’.“ﬁé s{r?g{a%%’i als are
expressly i nipiediscas P mixureepf monet.udir 6nd ita-esters @lusesamp tetragsterhisuchi #c| usi ve.

Q her mat er igPAN @8N ak@ softfitan Gedraiés Vel urder tHRNGadS nhkeGIdPCORUILL-Bt gy fere or
count er act

Lonza, Inc. Although these sorbitan esters typically contain mixtures of mono-, di-
and tri-esters, plus some tetraester, the mono- and di-esters are usually the
« - - _predominant species in these mixtures. A particularly preferred sorbitan ester is
sorbitan monostearate (R' = C,; hydrocarbyl, R* = hydroxyl, and R* = hydroxyl).

Ethoxylated forms of the sorbitan fatty acid esters may also be added. They
have the general formula:

/—T{0-CH,-CHy ;0

o
{0-CH:-CH, L OH

Hc-eocnz-cm};ori

Hgé-(-O-CHz—Cﬂz)L—R'




t he advantages of the present invention. It is cormmon to add a cationic
charge bi asing species to the papernaking process to control the zetfa APR 2002
potential of the aqueous papermaking furnish as it is delivered to the
paper maki ng process. These nmaterials are used because nost of the solids in
nat ure have negative surface charges, including the surfaces of cellulosic
fibers and fines and nost inorganic fillers. One traditionally used
cationic charge biasing species is alum Mre recently in the art, charge
bi asing is done by use of relatively | @ nol ecul ar wei ght cationic
synthetic polyners preferably having a nol ecul ar wei ght of no nore than
about 500, 00Whexeid: nore preferably no nore than about 200, 000) or even about
100, 000. The charge densities of such | ow nol ecul ar wei ght cationic
synthetic pol yneR s &aCel bitdrossr8yl groyp an¢hese charge densities range from

about 4 to about 8 ivalents of cationic nitr n, per. kil ogram of
pol ymer . One egam%%l\{aélapglveﬁage @ﬁ%&%&)a%"tpfgﬁﬁgua&lwt gc, I nc. of
St anf ord, fonSl ! i | d wthin th
oract L ce of el UholtiftelsoRtiad G} Ghl Bers dre GHAEAER|derlpd WBE ML LR | NE
ani oni ¢ chamPgefermed: rllowa HLR | materigls disaissadr 3baves taf farmplats, i soypling ragenton)
Sf aisnalg)ef S:cbﬁvgﬁgizi?nsztggt o ayet i(;jaﬂ?reh&o? ?ﬂﬁwuoﬁﬂytrﬁﬁz}cﬁrﬁf ggﬁfé_niésobf ﬁi&a{mlje,

. S. Paten . issue op. Ju i pcor por at e
ner e n by r PEREROLRS D FoRRopY s Spofiet e Aviomiarh soibfipn ber
col | oi d, or mmyntootsin anyoiumber dfiethylemeooxnpder artits ovithothe snoshprefereedirange being
expressl y | ARl dBgus ] dhoAcs GRS (i MO 8 BRCBIbBIBR sBftiah eshe! TaNENL

wet strength is desired, the group chemcals; 1| u g . _
pol yani de- e |aE‘I'ﬂ“g?ﬂ¥ka TR %53@&% JlonAsteRate ‘g?ﬂ/f‘%‘n&eﬂﬁtbﬁﬁ)’m WAt dces; ’
i nsol ubi | i zaseage yofi 20/ Imalés olff cdthylenecaxil@r ARl eehipihey, eovhyiercially engilasiene;

chi t osan pol : . mxture r&0 b e 0 er maki ng
furni sh or t%{IF:?}ag %nng‘}sme cfsvég}.eprggﬁ y&‘r}lﬁggf‘ e%f"@%q’feo?’8?{'y3¢r§‘@gﬁaﬁgaa¢ e
cati oni ¢ wetWHmingtag BEr esi ns whi ch have been found to be of particul ar
utility. Suitable types of such resins are described in U S. Patent No.
— %700, g%gg ibS tSUWhéhrprgkéthﬁké _e%)cy%t&& Z?magdpﬁerﬁﬁ%r&gﬁblyi@wedaqgaﬁﬁgenber

, [0} ssued to,Kei.m an .hei ng her Lncorporate
ref er ence. &“eanc "?3?“2\ ‘hggﬁ*?ec%a“&&?fg&“ﬁp °§%T§%r%ﬁ‘8\é¥l%t5§csﬁﬁ’6%he§ Fith resins
is s aPR Aovwnrabwut@drtopbest4:inc. of W mington, Del aware, which narkets
such resin under the mark Kynene 5 5 71-1. Many paper products nust have
limted strerigdus Papgn wet because of the need to dispose of themthrough
toilets into septic or sewer systens. If wet strength is inparted to these
products, it ispreferred to be itl 2 Str - ra L by a
decay of part orﬁglﬁ(’ﬁo'fsg?? o %t%é\t&g/ Phép%ﬁ @?%ﬁ'gbfg%ﬁﬁﬁégeangé?%% '%g't er. If

fugitive wetbetweasrajout 10sg/misand abioutt 18 ghnhans: mese erefasably, dgtwaesa abRusth from

]E he group Copak $hd lago@fcso aiz.dﬁm(%g &?u?fwﬁetagexpﬁig; o.roslsg/g?s mdh bbcﬁlé @e&yd_e |
unctional i such as_ Co- Bo of f er | arch an em cal
Conpany, Paréﬁmggg' BPFeRre r%,&%n&oué@&ﬁn%%,m@f&a&{gnthe resin descri bed
in US Patent No. 4,981,557 issued on January 1) 199t, to Bjorkquist and

i ncor por at ed herBierprefprredembedioent pf thertissuecpapeniol theoprrsent inyentiardussye

surfactants mep&n\b?ﬁ% ,ssaise.trﬁﬁéﬁg AR 4 oM RarBRBEd aRRwRIod tises RIIRFGN

i nvention. The | evel urfactant, | f used, |s . preferabl rom t 0.01%
to about 2. 0%%511“ \%kquéﬁp% the papermakiss sfafﬁb?rd&@?%mfﬁtf%fsﬁég?‘ftg@% paper .
The surf act aaresoftivedd:r Plid Wardovoed anl \sbftwbad fibersi aréd) meisg htefevablyrisodatedabpon

atons. Exenp -anl ani Jggﬂt . | e MLS % d

al kyl benzene'leggg%‘f'@%fqgg&s@gr%g? ry ‘?\hoe?#"gg*ect sur?‘g{':t antaztpg%e a ﬁ&%‘glaagcosi des
i ncl udi ng al 1egst@ng ewss l¥erest ers such as Crodesta SL-40 which is avail able
from Croda, Inc. (New York, NY); alkylglycoside ethers as described in U.S.

Patent 4. 011, 389The issue Paper prodlict dfothg doesentcinvaltionon prferablySgrefid/ .e.,and

al kyl pol yet hoxvl at.ed esters such . Pegosi e 1 . d yco
ehoni ol oy 1 PRSULELCGn B b naRdiE mAine ATRSA" RS Viudd U RSP d

Poul enc Cor ppartialiyodried @aperinaking web)is adhered-ang\porewhigl itdssdriqdcand Srom whichr esent
invention i Syt Sdifsd koifs Yiadd f 1 xed chem cal softening
conposition gté%%gfa?gg%@taﬁéof%r m ofb?elr}%ibqﬁér maand di screte deposits on the
surface of the tissue paper web) the invention also expressly includes
variations in which chem cal softening agents are added as a part of the
paper maki ng process. Acceptable chem cal softening agents conprise the well
known di ai kyl di net hyi ammoni um salts such as ditall owdi net hyl anmoni um

chl oride, ditallowdi methyl anmoni um et hyl sul fate) di (hydrogenated) tall ow
di met hyl ammoni um chl oride; wth di (hydrogenated) tallow di nethyl anmoni um
met hyl sul fate being preferred. This particular material is available
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Filler materials may al so be incorporated into the tissue papers of the
present invention. U S. Patent 5,6611,890, issued to Vinson et al. ong \fpg 2007
18, 1997, the disclosure of which is incorporated herein by reference,

di scloses filled tissue paper products acceptable as substrates for the
present invention. The above |istings of optional chem cal additives is
intended to be nerely exenplary in nature, and are not neant to limt the
scope of the invention. Wb Structures The tissue paper webs made accordins
to the present invention may have a bas3s weight of between 10 g/n2 and
about 100 g/m=. |n.its pref erred enpodi nent, the tissue paper nmade by the
present inventi &feRiag s means of merchan e?mt‘%Biﬂe’Nhﬁm#m%G‘f%'@nt 100
g/ m- and) noldte msdf srablnyreak‘ewmm wdightt (midSs pernaninatapbOwell 28 dradiEtic Ti ssue

580 g/ ong E”?’Eﬂp%éﬁﬁ iy, PRACHBe (Al ?ﬁgﬁe R AR A
present i nveliecton QP'@B segeaerally arcomplished Mithta flexible bladena-so doter 0. 6

g/ cnB8 and, rgksde, agaﬁfsewlahwee depdr e oo Sdhineberatigh CNB and 0.2 g/ cnB The
present invention is further applicable to the production of nmufti-layered

ti ssue paper we t re S r t hods o formn

rrul trul a;F/)elroed ti ?sueaMé%e r%‘&%rsesaraé ‘?yg}é"’:‘&r #{ﬁég&t‘ly Se%) %@9 &Wfteﬁ 35‘& )g
Mbr gan, cteslgard tq bes peessuniaed: withrsteam tol progidela ot sufacenfor ompiesiog, tm |,
Carstens i oy, eb ning et
al .) i ssued A\él ust 2}?&%3% ea%gﬁ%ﬁregyogoh%gﬁ%f@ggi%e%& %13 879
A 1, Edwards” tg" B?Fg 8 GV sueh st Foi Ewe'ér"éfe

i ncor por at edvhege ot is freed ef ehtenQEOUSTWGter aedesi & dispersd ¢heafibrpus slurey; is

-conpri sed qf n@'a&& ?rﬁx‘f‘s'?érré(d' tg%rfe %P c'irh@ sé-hgreﬁayéérsg Rickidh %&Q%e%at?x?&gat i vely

| ong sof t woQ relatively short hardwoo as use | ayer ed
tissue paperls FRRtinHgd either by| mechanically; compacting,ghe papsE oF dyusomenpther des t he

pr Ssent I I NVenitefig menipd isach ﬁtth}dagﬁ-'&!rﬁz\g)wﬁhlﬂﬁf 0 Rfdrd ﬁﬂﬂ[%em@ﬁrah%@éd | glyer
and at | east,. ely ont i.quo th t eferably,
the nmufti-| ayggg'a‘?#}y ﬂﬁ% ﬁ’g s%'oﬂ%ﬁr&gngw{ P°§u‘f§’e Zﬁl °J an inner
or, center |layer, and two outer layers) with the inner |ayer Iocat ed between

the two outer | aYBHe thergharacieristics of theygeaped ppapere webs, ypastigwiarlyswhen the nar v
filamentary @epiag iprores rsOﬁreéddb@by\tﬁltbde gﬁatﬁﬁp@énsnﬁﬁiﬂoﬂgatfel pefefreddyd Ng an

average fi be Raf out 1 ef er | ess
t han about 1‘;%&%l '%’12%5 h‘b""{‘ “°'°R?~&31s 'F é‘%? i °y E‘olﬁgh %e
har dwood f i bandsthe prastiee aﬁﬂyz wamv\memmnarstngfurmsd tissudl papstis pesifsaliib| y

derived fronnestpalaydiwithin HASCHPE S thd Foé ﬁ'ernt mveﬁtﬂrnabh&emmu e,a aRérniTBI Y
filamentary const;| buent of relativel ¥P°6 4 maki ng

fibers havi iy 4Fdaderriydeleryde tisgisgp '8'25‘ 'E’BC?BP‘P?SW e 89 ong
paper maki ngpriefdoablys by throughdirying. IlScsu;lmht viwoug!f aibdried wpbsedre rpatiem)densifiecdher n
sof twood Krafjchf Bl shes Fc’fqueﬁh@é)* ﬂﬁuﬁﬁlgfkr |dfs erS¥d Viifin naaﬁ.gré%k@tﬁadf' Il er

of the present invention is %é one of t out er 1ayers
of the muftiNFLGiBEcpatter ﬁf@srﬁ é‘rSS‘\'R/eW erein; ganes, el gslatively, high i deasityy ¢

preferably, ¢dirinadysant the kigh bilk fipldris disatetat e filler of the present i nventi on
is contained in both of the outer layers. The -tissue paper products nade

from single- | 2 ofs frucd bhdrbserEle Hpts SEE R AEHOHE NALGPalirla A - PI¥

tissue products or ical practice_of the
present i nvethei femm@pqs wee&smremgn whicly itfig daid. 1A 4 %owdwm high fiber

gr essuri zfed ?Q&nsﬁh%ﬂiﬁ%ih@t Eﬁéw@ﬁl iIORRAI tRGsfeMEd ctehmv;eﬁg R®rid upbi N
eposit of puy uy ont 0 inie

web T then’ Polindbisrloed o8 4 el e SuchisteStealloft ol AbPhefiel T st 11 7o
and about 25sm¢otbness compared tqyérepddaper)wébs. vacuum dewat eri ng. To prepare

ti ssue paper products with utility in the present invention) an aqueous
paper maki ng fur nTRdtebmniglRs Proedcamc?etpwhm ROt méra&etahgmf.@ EHO (O

(raramIz: %Sn; fs\é\ﬁgrt g? e:scgncl) e nd eetl n\ren urtr;peaalnS atenQCerpqxcau A 0 6e7slsg§2ﬁ{2or

published October 18, 1995 and incorporated herein by reference, teach a method of
making soft tissue products without creping. In another case, Hyland, et. al. in
European Patent Application 0 617 164 Al, published September 28, 1994 and
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paper product by the formation of nmultiple paper |layers in which two or
more layers of furnish are preferably formed fromthe deposition of 8 APR 200
separate streans of dilute fiber slurries for exanple in a multi-channel ed
headbox. The | ayers are preferably conprised of different fiber types, the
fibers typically being relatively Iong softwood and rel atively short

har dwood fibers as used in nufti-layered tissue paper meking. If the

i ndividual |ayers are initially forned on separate wires, the |ayers are
subsequent |y conbi ned when met to form24 nmul ti-layered tissue paper web.

The papernmakin rs are preferably conprised of different fiber
types, the F?%&%’at?Qpl?eé%H‘l EFZ‘?"ﬁ'Efer deaghi 4/6!1‘??‘/?4)@5 ragdngsapotth angieped i vel y

Ishort hgr dwolrdugh haér ﬂned\/tshetqormﬁalya%mngtdw elnaaldvmad fSI bredtént gsmm ?L%? a]E
east about s about 60

sai d paper nﬁé&%@@%é@étqz 35}’3@??3 Fﬁ-{;‘R r?}“gréac%g%grﬁesr @‘Fé‘rsi o the
speci fic totagna g4 make sofbthgaugh a!frﬁiledléﬁ%iﬁﬁwnh@ut@hp usstoffadrdnkee.t hi s neasure

is included in a later section of this specification. The tissue paper webs

accordi ng to thmsmep@m vieby ard péneratt Qoﬁabhsaagesse.ﬁ.bmﬁogPﬂ%r%mx g HBans that

their specif | e s . at least abou rans per inch,
nore prefer 2 tﬁ ﬁgsheg}%ﬁﬁ"'?gg"% PEERLS S‘éﬁh FOWRt stigngth or 4Ly stre and
"dust" are rs, rmetantibm najdsa biugfattants; mizendhersicalr softenetse ¢reped dadiljtatiiig a

ti ssue paper, { [ elee f I ed in a
L R M Bl el M 0t T

et ai | oq | n SRR TRE SEPSrTREDE RS SAGt SRR Y56H 10 (oS BARGFS S Vitgin
rel ated to shemwaiivoad pdps.t he t endency to rel ease Shers or particles is
directly related to the degee to which such fibers or particles are

anchored into t 'i‘zels%'ileﬁh% Qhat'%?botdhﬁllﬁ)‘mamlltk Jaﬁéiﬁ:k vﬁfl n%ﬂﬁw Jc:)ssﬂJbs?e €0 have

I ncreased, the stren

a level of s"tsf@n@ﬂ?rsv\kﬂth H‘“ﬂ'@' ‘F‘é&ér'ﬂ%"&"ﬁ% ﬁ@?ﬁé‘f?f-a%‘h@' m&lplqsa\ﬁér% pulps,
unaccept abl eud:hauehoaén lifvets, aﬁgaese daybh, B@., chhite used badaione aré Iatsblagnézr
dusting can C“ER q,Bl orl exa vd‘he hce sur face, of a%ssue gﬁr web
can be pron t§ i f"ﬁgﬁ V‘éa{ rPé‘Pae Qe of S ﬁdﬂﬁ’g Bath the
surface can (W@ml @Hcd Ksaft)apulps #Snweﬂ)\aemhaﬂlmehlpsﬁn@dmmfprmmmpw| te
gﬁglegt gﬁl gfl RY@lSwobd) maﬂecﬁaﬁ&;er PLlY W %@tdfhmeﬁﬂfl'l | é@ﬁn&iﬁ&h‘éﬁi@ael‘;l‘lgg‘ a
particul ate (Fﬁlb'?%)r i‘gigﬁd °g|§’p§ﬂftf9 gﬁ ‘?‘1%&‘1‘ B‘b‘ﬁ?ﬂi"ﬂﬁﬂ“ﬁf’ﬁest‘l‘?&%é’t“ﬁfgt ure. The

ti ssue paper webs of the present invention are relatively lowin lint.

Level s of l|int Bdthhamweod puips and spitwoed pulps as welll ab sbmbinatienstof the twe nor e
preferable. tﬂiﬁbé"&ﬁ loyédPasSlapmiaking lﬁﬁer@%e%@ p%ertd? tﬁé’ﬁre%n?ﬁﬁ/@ﬁtldt{‘vent on
can be usedw n Sg‘pllc t1on, wher oR sorﬁt muf ti - | a%eﬁ' | ssue
paper webs a Eé éla'°° Sulps B3 4 we&a &?‘F'Eig‘@ oyspulp deri om the

nmuf ti - | ayer edoddyssubstapeepef deviduoos treés Gangiospenhs)p whareas i*softwoddepulps"saree and
facial tiss I roduct s
can be pr odﬁe@gﬁ;’l‘“ﬁ% W@&’%ﬁéﬁ%ﬁ%{oﬁw s%lbggdglg g?%dé%@‘g t}*im

Densi ty The Biends efjhasdwond Kraft pulpsy &?P‘Q'P llyseusalyptys rand northers: softwiod Krafis e d

herein, is t(msx@v lﬁgara@mmﬁwrl)caﬁ;mieafoedma&ng fife Eisste Swit ehtheOBretsé}at paper
di vi ded by te dpit conw

I ncor por at edmﬁ{'gf’g‘i % P"C&ﬁ"i"é "‘I’"bgpmf%g ?rﬁﬁ °§§P e SS"ﬁg‘PBg‘ﬁ Irhg -t Clfsed
herein, is tlagerehtisskaaebs whermempamefemhbrnh@'éwpe@pdgs smhas@gcqémgsme | oad

of 95 9/' n= t(se&gfoﬁoﬁteplﬂlﬁrgs I\‘E@We?é‘fp%rtﬁgm ThbRosd ﬁ?a?ﬁ' uths Rle ﬁE@@f nt Of

fort generated f ue uct 1s determned w t her

Tester. Thi sitfefsiayer(g)seN aﬁﬂ@éﬁet% &habpfa%ﬂ'g‘f?mnfaéq{hbsmtgw the
stationary tecydhéd papes tivhichlmay ddatsiireany@olath of the\abbueccategoriesisfifiters. bef ore and
after the rub test. The difference between these two Hunter Color L val ues

I's calculated asyhi Qﬁticipated that wood pulp in all its varieties will normally comprise the
tissue papers with utility in this invention. However, other cellulose fibrous pulps,
such as cotton linters, bagasse, rayon, etc., can be used and none are disclaimed.
Wood pulps useful herein include chemical pulps such as, sulfite and sulfate
(sometimes called Kraft) pulps as well as mechanical pulps including for example,

Al




8 APR 2002 36 Sanple Preparation Prior to the lint rub testing, the pape
sanpl es to be tested shoul d be conditioned according to TAPPI hlet hddAPR ZUUZ
#T4020M 88. Here, sanples are preconditioned for 24 hours at a relative
hum dity level of 10 to 35% and within a tenperature range of 22 to 40 C
AHer this preconditioning step, sanples should be conditioned for 24 hours
at a relative humdity of 48 to 52% and within a tenperature range of 22 to
24 C. This rub testing should also take place within the confines of the
constant tenperature and hum dity room25The Sut herland Rub Tester may be
obtained from Testing Machines, Inc. (Amtyville, N~. The tissue is first
prepar ed by gramdwead, idrm h'fﬁah@magPudm(Tbﬂ’()dud:Chm-EhennoMﬁchm Paken

abraded in hemis)npyl ?d&ve@ﬁoﬁ\%tlpﬂﬁcﬁiugﬁs fd &ﬂ?erﬁ%tlrees c’n PMeP' pl'y Tinished

product, three sectr ns wth each containing two sheets o tr-ply
product are re d a t on ench-top or srn e duct, six
sections with g§8 E‘UH’("&? PH‘QSP’%{; %‘ﬁ\é‘ﬂds "@‘?s q?"?#’(?ﬂﬁe % enpved
and set on tnimy Hecmmyitoyedas paperinalongrpibars for thdmrsuef pﬂpdedf the preseft iaveritionhat t he
crease 1S NihRldiin Shi@dodd gﬁgswasus@a el Rerd fDkibfs tcphﬁ LR34 Frotd Rl € For

the multi-ply prod ure one S out |s the sane
si de faci ng Ry %F“CF idppys ﬁ'%‘sf(él‘@%’t?“"‘rsh ‘8’[‘%&?5 VioRweod pyinsore ear t he
plies apart fibtauy puips derietdhromahelwoudy subStantcsf cdhifersus areésgymnssperag)her on

i th e v peddd HeRaivec Koo pulplespbclly ulinbul £f ﬁ%%reﬁéi%rgerg bt
whi ch sanpl éNSK)epulps arespasticudarty suitgblgHioe timaking trhgrnsam avebs 0 thatprétentii n a
30" X 40" piipeation. A Refeaad e#ﬁe@rnear EPER’ predent MvEiRidtAESmprises tme‘ ufd Bfi nnati )

OH. Using alg) er. cutter%\%cut ou ﬁIes of .cardboard of dinmensions '
oF oo mn " B sk eyt b R BT RGO RS SOeh e B PRSAES gt he
car dboard onised fdre)wrcﬂ layais)vand wheremf narthemSioftneod Krdft Rulkpst are used. for fthevor ki ng
with singleq d“é haﬁop Uithe 18 GRE res@adlncartehuueyﬁ@r%gneé% the

2.5" X 6" car I eces On top e S| x previousl ed sa

Make sure t HECYSle draarsrnmh wcpwenéav ebdbrafd ¢ avg ﬁﬁF&%}“‘ﬁéﬁf 8be8l 10 tho
mgchi ne direction (11~ ) of each of the tissue sanples. If working with
rrultr-ply fi io#ib ineMipueces of the 2.5" X 6" cardboard
will be required. Oent er and carefully pl ace each of the cardboard pieces

on top of the tlg&Red] €Y hﬁlﬁbﬁdé@&%%éﬁfm&c%mg e?éihi‘id@):ntmkﬁg%l-hr £ the 6

di mensi on of, the C rdboa I's runni.ng parall el he machi ne direction
(MD) of eacHs afsideiflevational,wew gfg poting S BTanE B PIFTTR @95@3 8f the
exposed por tfomngfthé usiform the spiface aleposits [of stilmcaktiodly affixed ahehhioalrsdftesag ur e

this edge t fqggli}?%%ﬁ \ka% %dégri' #!-%ﬁsé‘ﬁﬁxsﬂgfeﬁ' ﬁeﬁ (éu?}eri‘ ADfilel G ( 31 4°

w de Scotch r _over - hangi ng

tissue edge saﬁamgmgr»}t toopee syrfase af Rbmttssqvneapsa@kow by canc aifseh PHENE Whi | e
mai nt ai ni Ng methpdlg fit of the paper onto the board, tape this second edge
to the back of the cardboard. Repeat this procedure for each sanple. 'Turn

h | . iregt t
Che cardboard’ cadigurt A7 figdd Erchlic SotbricP6, prlerspiyfifeafl b&r?ﬁ«%*?ﬁ*’% Ge
paper “whi | e is [gentgingd in aapm 5] s:chdmrromgnssrwecu béaalaor: ably %fF

procedure fofy fieds At SHOWnS Apdrdlly iimdried hrtﬁ&uauaeuﬁerneabsafdﬁsr 6! ghes) or

becones frayed at t| ne dur,in cour of |s sam epar at.i on
procedure) o @YYF d’yE r fehas 4 pu ﬁﬁeﬁtfwdzarﬁﬂ ‘H‘t"hh sta%@(y g strip.
| f working widnkentsmthen phey emverveant &dbytr filll math, chbﬂlmlesaﬁdnler foay the @ammpl es on

the cardboar g ;nfgrg ﬁéé&{gg Rkigu lrﬂ{\%@&ﬂmﬂﬁé’ﬂmﬁa I8 R ‘A% lidd@VVrdRStich W r e
si de out sangl es on car Sar an W re si e ouj es on_car dboard.
Fel t Prepar af fi@gravure cylinder 4 and its pattern o recessed areas are illustrat herema&er in

Figure 4 so a detailed description is delayed until it is provided in reference to that

figure.

Still referring to Figure 1, excess chemical softener 6 that is picked up from the
pan S5 but is not held in the recessed areas is removed by a flexible doctor blade 7,
which contacts gravure cylinder 4 on its outer surface, but is unable to significantly
deform into the recessed areas. Hence, the remaining chemical softener on gravure



Obtain a 30" X 40" piece of Crescent #300 cardboard from Cordage |Inc
Cincinnati, OH Using a paper cutter) cut out six pieces of cardboarﬂdl\':éﬁfzmlz
di rensions of 2.25" X 7.25". Draw two lines parallel to the short dinmension
and down 1. 125" fromthe top and bottom nost edges on the white side of

t he cardboard. Carefully score the length of the line with a razor bl ade
using a straight edge as a guide. Score it to a depth about half way

t hrough the thickness of the sheet. This scoring allows the cardboard/felt
conbination to fit tightly around the2déei ght of the Sutherland Rub ,.
tester. Draw an arrow running parallel to the |ong dinension of the
cardboard eylirtder 4 resides akhosi elchaivelynie tharatesad dreaof thehprawire cplimiees. of bl ack

felt (F-55 k B 0 the

di rrengi ons ﬁ'; W@%@&%H[ Wﬁ%ZE%&ace hg‘tef M ﬁ{'%m ?T %ﬁ&

unscor ed, MeRGsits fsen applicarar cylindes daApplicaton cvlpml@raw h&yngmee dyanaty pdt h t he
f]gal : han]tgl f?ﬁﬂi&?bderﬂt@@p@&fd&& kitdy sait@hd pu s{(egigfme"l procéds KdosUomrhdify, Ithélf f de| de
o} e fe is. fac e op an

ot t om o (Yiriigh 3t Bdye R mabiRe Blerth sﬁﬁg 8 kel sl MoLRARE, dbiciel o)
edges onto cvﬁrdeb&msmﬂe wilf owmteoutlumwfemm sinceShayinga Ipadingl prespus wm epare a
total of sigg ﬁfexirﬁaﬁﬁn dfehd l@ﬂ&@ﬂ@ﬁfcﬂl Miﬁéﬁﬁ&rhf’tﬂé recess@d %Pé%s%gq%? For best
r epr oduci bi | sanpl es houlgéobe I‘FI t8 gE | ot

ool ouleryy cybidhea 3 thep SRR b are B Fafmedb37tBR fuxiaogtiae Of

conpl et el y thiegraaire dylinder 4 kmblhempplmtmiwhmleaii nAwirtedfererfce foelattualkaintaee

obtai ned, %eﬁfe}%ﬁ‘iﬁé biRadr 36 r esé{;'gl’%acb %%sgﬁfy‘;ﬁg?eﬂ%ﬁl dutie %Qﬂw’@n%\{'}’ed flfat of felt.

To detern1ne e correc a enta ti ssue i
sanpl e of icARtaip sempinatinns @ﬁélag land shapetaf rmssdmea@@néaﬁhmalr smemrt wdnpl es

I OL t heI ne\@haﬂﬁtteﬁéﬂés hﬁgl? peﬁﬁt dassﬁ.rctdwdrahﬁt@w aﬁewaai»@@etmrﬁho(rj Mhdé?f hftts
aKken ace, O n unt er. ca oar e
sanpl eg of FRFe“HEW %{ﬂs& ?Wﬁ"q“yt S fé]gg\ﬁa? sﬁgﬂ?ﬁl"é{rémf‘ﬁé" tg‘é’"f ®f bot h
the 24 car draare tylader 4 aonshe gpplicaton eylindér |3otakes thet foem 2of smfadd:)cdapaﬂts elt

I f zy"aﬁ , f f th
sanpt €s o d&)ﬂ%s ﬁ&{ng 4 spﬁéfiﬁk Eb(gar d{;&t&{%ﬁa&&%a%% 5t g\esb@%v\g“ 0 e

new | ot an t he vl | ot. as ed bel ow.

Boar
Make sure tHndegde M Q@Qé‘tsl %‘ICWH\‘P&EF@%“"U% the applieatenryinder Jetransfes 40 es f or
the ol d ar ititsuecyipeoiveb 1) whiahlds direoted NIpdsi arga Of a akea defiped) by thetguint at

br epar at | on gly hlac 6ARAGEMeE S THEe BRI 145l iBfrelRIPcARALDE ARG | OF Of

felt and the o bexp ds repre I've as possible
of a tissue sawwtﬁofmanpﬂprclmesgmglm der 2 ican haveany @fia variety of syrfacany

ltor oduct V\hld‘oberﬁﬂgihérobﬁ!@ tﬁ@e&nﬂaﬁa t déédo?fbthah dfrdceshle Most Wakrdnly} 8thf8t ri ltost of
i ssue eac al so ter she irst two
usabl e uni tcy&f\c\%’ B‘"@Ee fcmgre]d lf aFPMEFSY %c?veﬁ' éhnis %latsﬁﬁngsqoﬁ%q Tthe 48

sanpl es on sukle a$ arnatirajiar mthcihe ruhbac Frhewmpkessnne cylindet @ and they@pplicatareft with

the nunber cinddr forh rﬁ@vﬁfﬂ?ﬁt i?ifterfe'?ﬂ Cﬁrtyﬁﬂg%ﬁc&@yiémﬁhe@m' nue
to mark the .anpl es co ec er u Sucng}‘%} sanple to the

ast
far right i9ndATHERSAY ‘°“tY lose’ 1o bne H?é §rhRc dﬂh"rﬂjﬁﬂeV%He Mebokes for
t he new f el presen in lafea?9, the CissOeIvasdr eahtmmﬁstﬁwprwhedepbdtsf of cherfiealer t he

dd” nunb f |
o | bucst SRRk G b RE WiRltel 3 JRNARY o Gl pERCioCH el ARGIS e ©°
letter "W "transfexredfeormthe applicgtassylindenBde the tissue f"l@blleﬁ'tﬂéiB loaging pressuienue
mar ki ng t hepGRes éﬁ)hbﬁoﬁ é}hﬁdé'j ﬁfd’iﬂfpi’é&ﬁon Wﬁnd& 2RAl téHdno deh‘aﬁ)réd@ lesu\é/

I f
Srdb bt aMEb heeioessheh Smalldsbs BT e, litifers NRuRESY pfeigcdip B8 311 F s
for the nevxxd pte;cri/e ftld thicknesst be balkdof Gssuefwéte|lt Axdnter.fnrslczlzlbetwem the are for
wire side opinhdiirB0R hiduphdiiChe gapef Reb 3 in'8a WS BsudllyRod Aedbss@2bST S-

it is envisioned that certain combinations of patterns and chemical softener fluid

characteristics might require that the two cylinders be operated so as to be in
interference. The tissue paper web 1 exits area 9 with side 11 containing uniform
surface deposits of substantively affixed softening agent according to the pattern of
gravure cylinder 4.



Rub and measure the Hunter Color L values for all 24 sanples of the old
felt as described bel ow Record the 12 wire side Hunter Color L val uedPk &fl
the old felt. Average the 12 values. Record the 12 non-wire side Hunter
Color L values for the 8 APR 2002 39 old felt. Average the 12 val ues.
Subtract the average initial un-rubbed Hunter Color L felt reading fromthe
average Hunter Color L reading for the wire side rubbed sanples. This is
the delta average difference for the wire side sanples. Subtract the
average initial un-rubbed Hunter Color 47 felt reading fromthe average
Hunter Color L readln for. the non-wire sjde rubbed sanpl es This is the
del ta average dFf8uER gn'éé side elenationah vigw af 3jngating, gypegement i iljustrating ame sum

gf f ]E he del t ?uuamfeage:hdu fdfeformiag the unifbren varfae depesits net §dw:aﬁkaJelyaamx&f age
| erence

e re sikge di v S sum he
uncorrected 9 °’Hl°§1 SQBQ'Q'W 8t ﬁtﬂ‘& pge‘efegﬁ Y‘Véqqg" ﬂér%’o‘f%ss blYug%pt'egm ﬁ'ggﬁeti
correction fappliesrthe spfiening agent telony surface; of the tissue papeompraduceby laj ditectal ue
for the ol d fritkihg méthod. val ue is the corrected Lint Value for the old felt.
Rub and maasure %he Hunt er Col or L val ues for aII 24 sanpl es of the new

felt d b he { L | f
the now fol s, AdbFIEe th & 1GR Spifal Attt € ety Rlaed bV lycand Rt o, '
Col or L val ushewnois comsainedyis @l pan Aéeﬁa@e tlaaherons@naagmwe Slipdaratd, alse

it or  Col o e eris flelRaty il ot SO, 1s paffisly IASRPir e b RoCHRIRREIT )
aver age di fﬁ?llﬁé g%f gﬁ‘etﬂé‘“ﬂfr"@ °Bel§sgﬁp‘? E‘rﬁ'ﬂjﬁﬁn%é’? @h@eﬁvﬂb‘ heré niti al
un-rubbed Husubstantiaty woid of edrtente atiencthéy entet ke panciégbutHiihtwith ¢heimival L
reading for %ﬂgncﬁqg wﬁlfee'mﬁﬁgfed dg%ﬁqﬁﬁf%b ga}vu?e]ha’;dﬁmhﬁhlfﬁec%me% F% affy 29¢€

difference for t € sum o Yelt a
aver age di f figmeasted "f'ﬂ'r'tsc'f‘?éa‘\mr'gh%gf&é“f&rﬁﬂ"!‘hé131&1‘4 is powern of resessed peete f or

the non-wir earg md.etraeai hevein sfter i Figudsd . detaildd)desctiptiod i defsrdrgl Rds | i nt

value for t N di fference between the corrected Lint
Val ue from t'ﬁrgv'gf efengﬁgo tthan‘eﬁwgorrect ed lint value for the new felt.

This difference is the felt correction factor for the new |l ot of felt.
Addi ng this fel tRefesringagdinto Figutech, cxeess phemical softanst &3 that s picked wp fram t he

?ﬁw felt tshomhqmbw gﬂ?ﬂéﬂ RéM i metré&s@ararr&@t i@dedtad)\% byed Aexible'dotlop bﬁh@l felt.
e sane typ cedure is a e i ssue ro

sanpl es run f% ﬁﬁ‘é °8F'3°1‘seﬁa cggqfd;r EX\D ‘Eﬂ? '%/h%'t?{e%' rfacey gurBus[ ““%’E‘l ¥t he
consuner usesignficasilyl defoamants tbé rechsseq areas Henee, rthé) reraaiviegl chohsical (sb&cheabpve
make sure thg, gﬁ%?wﬁ%ﬁ??&ﬂ% %&P%ﬂsﬂ@l& lﬁtl{e‘?%e@.%rﬂréis'o‘f% € IS

obt ai ned for new, | Th pound
wei ght has f%‘f‘s‘gq‘@ar I§; FRmingqgh °5\“?‘gg‘?§%’ E&Fﬁ“ éﬁepm ‘lef ‘Wb‘u%{“ cont act
pressure of disaetpalepdsigao & tissae papercikeb $j whieh tmdmmeﬂ aWarps exaUu7e TheB APR
2002 40 can f he face
of the wei thnS?{P%@gﬁg bgé’au?i {lfe %‘&“8?8956% gl%uhl(lla{qr ub pa s@hggﬁ'&qc by the

nmanuf act ur er sqfign vmeaent:m the/Eecrssed areas %m@egomw pﬁmressmalq 532 M).
These pads niddtiveto gRivuACOMinddr 13NA)Ar&eTD Mhphessich cylinded el caii havBiappefaof f .

variety of surface coverings provided they suit the purpose of the process. Most
commonly, the cylinder will be covered with a compressible covering such as an
elastomeric polymer such as a natural or synthetic rubber. The gravure cylinder 13
and the impression cylinder 12 normally will operate with interference, i.e. be in
contact through tissue paper web 1, since having a loading pressure will aid in
extraction of the liquid chemical softener from the recessed areas of gravure cylinder
13 as they successively pass through the area 17 formed by the interference of the
gravure cylinder 13, the tissue paper web | and the impression cylinder 12. An
interference transmitted through tissue paper web 1 in area 17 is usually preferred,
but it is envisioned that certain combinations of size and shape of recessed areas and
chemical softener fluid characteristics might permit satisfactory transfer by merely
having the two cylinders and confined tissue web pass within close proximity. The



When not in use, the weight nust be positioned such that the pads are not
supporting the full weight of the weight. It is best to store the vv@ib“ﬁtm@n
its side. Rub Tester Instrument Calibration The Sutherland Rub Tester nust
first be calibrated prior to use. First, turn on the Sutherland Rub Tester
by noving the tester switch to the "cons" position. Wien the tester armis
inits position closest to the user, turn the tester's switch to the "auto"
position. Set the tester to run 5 strokes by noving the pointer armon the
large dial to the "five" position settkfg. One stroke is a single and
conplete forward and reverse notion of the weight. The end of the rubbing
bl ock shoul Hssye papert wWeb porxits jargs E1 dtbsudet b8 cortaipingruniform aliscietee suréage nni ng
and at the ggsbsitf of@bbtak : iRe b I npl e as
descri bed agg.:\;)g. g; additﬁigyn?ﬁ%%gﬂ?gﬁ%taggﬁge%ﬁa@ rt%lg'%aéég&sarrp rgwgg
described a €T Both of these sanples will be used for calibration of the
i nstrument and will not be used in the acduisition of data for the actual
sanpl es. Pl ace Figiuee Xialaiskiealcvatiortal seweofaprintieg amatgemettaliestqativg snadhert he
tester by sLidRi A : r I [ The
ol o down pi e e iR BPESRIAG R, SeE Uegots oF o0 et
cal i brat | onchesmica! Saffeing3a8nohiBe BresFtNYeRLOR. JRhe ReeRtiliEragd: in\Giguie She
car dboar d shpislies thet suftehing agéne tpddth afrfatéscofithe tikdue phpdteprodiceby an offsé

car dboardl f gl -“%gg' tion is resting flat against the weight. Hook this
wei ght ont OSH%te es!‘géE arm and gently place the tissue sanpl e underneath

the weight/felt_canbinatioqon. The end of the wei Pht cl osest to the operator

nust be over thE Egwesetqud shemical spitener, 26, pgfsradly-icated §y meags not shamn,sanpl e
itself. Theisfair:ﬁaim_dsih ﬁaﬁ§lz7.;§uah tlﬁg th@ﬁnith@s%wawhﬂengmamdétpréi_ﬁrably ﬁOO% !
contact with t tissue surface. Activate the tester . r essi t he
"push" butt ﬁ?‘“ﬁgéd"?"&'}ﬁﬁfm&f"vﬁ{% Pt %Ijmglprsgé H%I?E%""ﬁ%omgg‘é‘é?fﬁe d make a
ment al not e guAvutdwylindeas 23 hayearplusalitymfirecgssed 9raas whichfare substhatlaly voidesfed
wei ght in T ehatbh@WHeh RhdyRntdd theiPFBRp&itivd bardshy, bat Al with'SR&hicllsoftbhe?!o®S 1S
five and if .e.end(}g&.the fglt l(‘:overed V\ﬁldght 5Séosest to the operator is
over the caMiyigdmmersed jnpans 27 ag the; grauire cxlinders:2,Reqms ipagiallnnmereedin ¢ hi s
test, the t ¢wnewithsheirdotdtiont Fiee gracure eglihdets®Suswd. theif patteen dfvecdsseduarber  of
strokes — 8,4b ﬁu?tﬂﬁ%d fidreinatte? $h Fﬁ%;‘{? 4% {4 ftethiltQ @é&ﬁi&?‘oﬁ?& feid uif ek

t he operator i er_the actual ‘paper l 5 e

wei ght closest to r over ssue sanp

ei ther at tRECVidRY innrefeense OnthabfFiguse Thes gravurepedindersi2§ ef;Figuread i wil
procedure Udkdiharlly & sRIFRS irrd&ighO b0E My chie altd e delibdiftell Shtied apetiglty wei ght
cl osest to the &o?rz}t‘or s situated, over bt‘?ercar dboarbd at thet Qot t he
start and efeBaTS ARG pavter of, Tecesspd, archs, Diferpices ;can, s used 1) tallor e iy
and obser ve charactstistick of the pradughfiomisiiede aidei ng and st oppi ng point of the
felt covered weight. Recalibrate when necessary. Hunter Col or Meter

\ACE! L br at io 3 A(Cjij lslﬁll ref@RingUp! r@@'t, Qf«;ehE% Etfepriiud gs&é\m 13 tdlia@ fis gih_@dh%@ﬁknﬁnd y
ite standa s accordrng to rocedur es. out Li ned i operation,
manual of t ﬁée P‘ﬁ?’% fh%ﬂ?‘. he g‘o&ﬁéﬁ"eﬁﬁg "E%Eﬂ ﬁeF‘Pye‘tﬁ%& Qezp@lp dg%}gﬁg@fl zation
as vweQ as t 128, odidhycantdod grateshiylindgrs Aleoik tiidir oltes sirfises; dut beewnadln® dur i ng
the past ei gﬁdgg@gm& fis e RBessbd re HRAINEE HhE Al MeédicalSortdecked and

readj ust ed .
I on gravure cy {n%er 25 resides almost exclusively in the recessed areas of the gravure

cylinders 25. This remaining chemical softener is transferred in the form of uniform
discrete deposits to applicator cylinders 23. Applicator cylinders 23 can have any of a
variety of surface coverings provided they suit the purpose of the process. Most
commonly, the cylinder will be covered with compressible coverings such as an
elastomeric polymer such as a natural or synthetic rubber. Usually, the cylinders 23
will be similar in nature, but they can differ as well to create different characteristics
of the product from side to side. Each pair of gravure cylinders 25 with its respective
applicator cylinders 23 normally will operate in interference since having a loading
pressure between the cylinder pairs will aid in extraction of the liquid chemical
softener from the recessed areas of gravure cylinders 25 as they successively pass



Place the white standard plate on the sanple stage under the instrument
port. Release the sanple stage and allow the sanple plate to be rai sdPR 2000
beneath the sanple port. Using the "L-Y") "a-X", and "b-Z" standardi zi ng
knobs, adjust the instrunent to read the Standard White Plate Val ues of "L"
"a" and "b" when the "L" "a" and . , , "b" push buttons are depressed in
turn. Measurenent of~Sanoles The first step in the neasurenent of lint is
to measure the Hunter color values of tfae black feltlcardboard sanpl es
prior to being rubbed on the tissue. THE first step in this neasurenent S

to lower th . ' Lo r r unent f the
Hunt er col oft Jugmﬁé..d %E@e%@k@u& g}egégrfgh@ abgs‘h‘a?'& s %f’n €ar r ow
pointing to th@fb&&l@defs Thwitbotheir espegtive applicatyr efindére 251 kner&rmqsl ot e.

Rel ease the gammpénisdt %%ee@tﬂe%xﬁ&rtsﬂ?ac@ﬂntmﬁ%‘{%Bﬁxdof(iﬁé Eirl&&aiﬂlstlﬁu rai sed
under the sa oLe rt. .Since B Hﬁ/ 5 | a than
the vi ewi ng FEH® étﬁﬁt’fe?“ ‘%Fé“t"i‘.8°'t"§f‘t"°86 ‘é‘t@dy’ ’§° vi ewi ng
area. After areasfand ra:hagc:ianﬁém dutbcharaagastiod emigle gemhin satisfaptosy tdansferoy and
wait for th | t he

near est O. 1%‘%’? am%“%Pﬁca%oébﬁgfltﬁ?%ﬁﬁ%gg? ﬁgggm?@ ?‘F\sbt?\s‘&h ?het

felt coveredcchemichsefierern perastes; i the Areas 24 framy @Ft%%ﬁﬂwdear%ﬁoaarttp 90

dﬁgr ees Iso tinphedwrouyhpdamtzs tdkes Ulitefolhhgiﬁtsutfaodelepésnts herr&pbﬁd’u_tg Mesite afid| ease
the sanple s r ise [88LFS
conpl etely c%)\%gﬁ (iﬁ Icf?r}g%esggraeﬁees&t%ﬁ%&a %‘E%l "?? ﬁégg“’%ﬁg ?gcord
this val ue tehemigal W@&ﬂ@'ﬂn the apn!mtor cylipders B2 tm@mmmmetpap@rh@br kovhicded val ue
heading 1o o aueid tdwitd itk ZE"‘%?‘E?%F‘??MW AR Pl RN IR P
t)wo regordeda"%lzz &“S@a?&ff’ Jr;gy thenenpficatey; rl‘“@”%gm’ééhq" fosf) proxymatg e f | t
covered car dpwar dithitisnug pipies webc hnpaysing béﬁv&MehﬁumlmtoCQ?Mdek 2Bl Ths are

Al ami L0 Dgbidlbe S1iherD® RAMMP LN biiRe Wifiol RiRfint 0 O Rhithflg! BFe 1 11 11

L readi ng. alues are
di scard t hos%""mqft?fe&ﬂ%gﬁrcﬁ“wﬁ%P%aﬁfﬁ%“‘Blﬂ%Pd‘é09?1&“‘1"1‘%59‘7*‘ thatphen new
sanpl es and thepissiie Wb lepi’éserlit #wohrea 2|2 fReSUEaITES witht the chérhicah§pft@rr ar e

within 0.3 u Q i ssue
paper/ car dbogépé)%'és grﬂ)e Eﬁf’?@ﬁ e\o“‘laa dgr tilsgsélﬁéeaes"gﬁpé ﬁca 35?%t3%8r?%| nation
on the base |ersitpartially thectransferred ﬂ:gmﬁlllq anplicaton epinders @3 torthe issusowell lover t he
hol d- down pi gce | Uﬁ@m? t&s&e%wwetﬁ pPhicaior Ry lindes zsawm ®nd t@aa.ﬂp&wassdwl ng
the test. CC?éecalba n fe dcardti}(%ard SF nld%ﬁt he, f und
wei ght with P c%&ﬁ&’&y& A2PE SRitvEeER I dwerrt '@&%’F {5 AvRide Ht° ke sure
t he car dboar ﬁmkdrve:thnhhmlatess)ur bulkrafsissuegvébl ht A geerfesénce oe amalgttmuacHook
t hi ht {

IS weig BEtfler %f&?ﬁ{eﬁg n.%ugﬁ 'ﬂ.uuﬁ g%&%b 1)6in labed 46 ??&%ﬂo%ott o

under neat h t e welg at|

e wei g
t he operat or "?ﬁﬁéﬂa%e’"b\‘}eﬁs Q“Wé‘%%‘? At Fegtaip i E‘at‘?'ﬁss?fgpaé'émil w a?ﬂf"H t he
tissue sanpl softénechibid chamctegisticsnmight rraqnirefthat them\tdﬂeylhde'sme opergteéd imnd nust

dopr essi ng ¢ Miostnct T el Banif Ueh 1 4his g 22 it boBEibek 2oihaldhG BT Y
w I T aut omat dtsenetwsusiagq) depasite of substantively raffixed softening agent ecarding tedther ed

wei ght i n rebakdRBf fravireRyieR/2s. If the end of the felt covered weight
toward the operator is over cardboard) the tester S operatl ng properly. If

the end of the fglt covered, weight toward t. o] e,
iercoard thie nEsbr S A CastBafilteptedtffision’ MERRE HHed o YL rBRBH S
Sut her| and Ratea¥ fartuse oGehé printingoeylinders Ilbmmtﬂbmﬁuu@hd vand Bt i.ov gravurge fel t

cover ed_car digiiadk 4 R RS L Biwire SHlficP RTBF Figule 2 idh ralroGMhdert b8 drel t and
tissue and start gvis he fiss

[ € sa h
covered car dB¢FY m‘tﬂet‘b\/gl&y‘ﬁ? 4, g‘%"f"ﬁ rFé{l“t‘pFéazliuﬁ‘tsé"rs“éo? BF“rﬁ‘Waﬂfue on
the felt coveemsked archcamdtimes defeged beds ablisy §he aecested dykarni3 £xbtt en aRecor d
t he Hunter

otherwise smooth cylindrical surface 32.

The cylinder 31 may be comprised of a variety of materials. In general, it will be
relatively non-compressible in nature such as a metallic or ceramic roll, but
elastomeric roll coverings are possible as well. Most preferably, the surface of the



8 APR 2002 43 Color L readings for the felt after rubbing. Rub, neasure,
and record the Hunter Color L values for all remaining sanples. Af t 8rAPRIZPOZ’
ti ssues have been neasured, renove and discard all felt. Felts strips are
not used again. Cardboard is used until they are bent, torn, linp, or no

| onger have a snmooth surface. Calculations Determne the delta L val ues by
subtracting the average initial L reading found for the unused felts from
each of the nmeasured values for the wire side and the nonwire side of the
sanple. Recall, nmufti-ply-ply product #]o only rub one side of the paper.
Thus, three clelta L. val ues vvi{hl be aqbtained for the nufti-ply product.

Aver age t heSYilBAgfe3 iy peqamic, such 28 NI 3X3gg: { This, germits; theagreasions ofothet hi s

final haver agllﬁralmf&eédsmlardaebjdbﬁgrk\ﬁngh thenmtd difecting th'éinfeﬂﬁe IaE@b@armathhEr oduct .
For the sin - . Pr [ L. Si and non-wire side
measur em::ntgl arcgk%lﬁgvaeﬁ%é@?m%%f 50(%? st%@'@%@?ﬁ% ‘initial L reading found for

the unused felts fromeach of the three wire side L readi ngs and each of
the three nanw A altefnate meany)jof (afeating| the| eecessed, arepscpm geylindart 3l figrtot he

t_h(r]I ee W: re sie%e%mahuﬁ&t tn (ea ré ttiefn ?Jm% fﬁvereaﬁ&ﬁéwl&;o%tnfh@ned Bﬁ:iltahb@%f'a_(l)_ﬂ'w re
Sl de val ues.,. ou .acC e 1e ClLOl [ eac ese aver ages. e

1 nal " resar tiemdph o fulfng fol, WRGH Bls medi ROk, 1€ Tost KTERER 9, e
Wi re side ofurfase the molj vathlopperruntiliit is engyaved jandh then e platea slyje chiomelfinésh t wo

val ues) an %Hoi@iﬁne'sbﬂboﬂgerﬁb&@i ned far the entire single-ply product.
Panel Softness of Tissue Papefs _ _ _ - ldeally, prior to softness testing,

Nethoq 5020w S0t el et 0L HeRiniC g Rcshao 3%y B AR LB 5
rel ative hueheiicafly| eectethenif using s dabie 508 surfhoei protected byearphemicaliyeresistagte of 22 ]
[0 40,C, 2 i P RO A iy SRR, BB R sl ored T

24 hours at a re . ) wthin a tenperature range
of 22 to 24be‘?omedeeesw,ar@ﬂﬁ@sb‘?ﬁéﬁ@ﬁ&ﬂﬁ&&%m selegted, it isj9gain sk ReNVSNIGRe Wi t hi n
t he confi neso @irfade cetall aith dopparaintl it isceretied ahtd BeRi th Ypldte @rthinIchrdnk¥ fnighs not

feasible, al es ~including the controls, should experience identical
enyvi ronment & pé)?%ﬁkﬂfrsgﬁgg%??qygﬂs_ Softness testing is perforned as a

paired conparisgn in a formsinular to that described in "Manual_ on Sensory
Testing Met hods Finallysyrt snether afternateimeaps of cregtingothezeggssedqaneas,on exlindemn 434)

publ i shedt bmtgm rhéoh gﬁe@nfeﬁmwwmgﬁ]gntgma{m' _wcaud% k@c{lﬁ’gﬁghﬁmbﬂ@%ﬂﬂiﬁﬂ i's

i ncor por at eq, hergi.n ref erence.. Sof t ness .i s, ev subj ective
Lesti ng. usi Jie FidBe YaOb el o of SOHRERR B PRE R B RS, o
enpl oys a stpassikle variatioe inthe achievable patterns.nmat erial itself. For tactile

per cei ved softness two sanples are presented such that the subject cannot

see the sanpl es Thebdhatdtidn ALRNGE B4 bBthe eebeksed LellsBIChPMEyRmiicall subfa@ymon the

basis of tactile oft@ess. Th result.%vth??&est i regsorted 'bn V\/r}[at is
referred to A% o grefoaey) incly to, 100, Ipcessed, yreas perinel- FaL i ng t o
obt ai n the gefessedssll 33 peeforaly hascu approximately hemisphesical geometryf  sof t ness panel |
tests are perfornmed. In each test ten practiced softness judges are asked

to r_?t.e the_r eljﬂgé:v& £ 94d AR providesiiivting g‘é&ﬁlsoﬂﬁfxq Eb(’jé'bis_e&i cSlY Bélferr-EH]ffopai L s of
e 2 O O . b SEatoh G B P el S8 P
agai nst its seetionaldvidivsAsshosvrein Figure dAs a portion of the gravure cylinder surface 32

contains a roughly hemispherical recessed cell 33 having a diameter 42 ranging from

about 50 microns to about 500 microns, preferably from about one hundred and

thirty microns to about four hundred and ten microns. As is shown Figure 4, there is

a plurality of such cells 33 throughout the surface 32 of the cylinder 31.

Optional Furnish Components and Web Structures
Fumnish Components

Other materials can be added to the aqueous papermaking furnish or the
embryonic web to impart other characteristics to the product or improve the

\



1. a grade of plus one is given if Xis judged to may be a little softer
than Y, and a grade of mnus one is given if Y is judged to nay be & MR 100
softer than X; 2. a grade of plus two is given if X is judged to surely be
alittle softer than Y, and a grade of nunus two is given if Y is judged to
surely be a little softer than X; 3. a grade of plus three is given to X if
it Is judged to be a |ot softer than Y, and a grade of mnus three is given
if Yis judged to be a lot softer than X, and, lastly: 4. a Bade of plus
four is given to X if it is judged to bel a whole | ot softer than Y, and a

rade of mnus 4 i iven if dged to be.g whqle |lof softer. than X
‘gll'he gr ades aP@egm%(?ﬁméFﬁjs‘f gr%ékh‘?aﬂﬁ? ‘i?ngﬂga? é”‘ﬁh ﬂian{‘%‘“EﬂV e€she The
resul ting daswsanmeboaﬁxcﬂasoétdnmmegmand 4 noff significapfynarid ddeetselylaffecethe t han
one sampl e Paifinelss sﬁx.gama&rqgwtda gaéh'm%&mlf%h@ﬁaegem vsmﬁo%“#h%ﬂﬁc[vg‘ﬂgr Ak i s

according to t pair statjsti.ca gy
shifted up omatmh armexpma '%E%“ heir inglugipny is not offersd pabe\alitinglusive. whi ch

ﬁver siempl e Othet hateialstcanive lﬁcgﬂediﬁ(?elbgtﬁlgn@hﬁﬂﬂﬁﬂdn?tﬂﬂfbrﬁi'&&r%cﬁﬁf@i&ﬁ then
ave plus or term.ned by their relative grades wt

respect to thh?a?g "6ag%§§ga'§tp5ﬁ8§|”genq‘ﬁ‘e nunber of panel tests performed and
averaged is such that about 0.2 PSU represents a significant difference in
subj ectivel y perkdp commas tnaddsa catignie pharge(pasing peeieh ¢e thofpamirmekiogPaper s

Dry Tensile Sﬁdcesagtbmoﬂw rtmnsdti Qotehfi Nt the iag udﬁts aﬁérﬂﬂlim@“ﬁxﬂﬂﬂl aghigW de
AI bert ndard Tensi

t f | nt | Test
ava Pl e SRveiett gt Brne PR frofes Theds Fafefbiate o Besue TRRCof s~ o
met hod i s i nselidddnl natwre havee uegativensusfacel charges; inpludingcthe)surfaeds Qfauﬂhlesnp and

unconverted gbaskad fHER!aRd G 'iﬂd %H?ﬁcn filled) Bﬁ@ %Hlﬁ&hz@ﬂ {sell Yatibfic
sted shoul condi tj one acco |ng to

testing) the er sanpl e

TAPPI  Net hod DS SpAgiesGs aﬁam P'&s’te?"d‘tl&rﬂ'at% C@w&r%%&ﬁé@nﬁ@ymél al' s
must be car etelitivelyr v \tsleduiap nwéigin caipaic sathetie popineps preferablst hdw:g ihe
paper, o i iy GRS PCASH sl 90 0b0 ) R B o B
prepar at i on abRut 200,088 peicevsn gbout HQO@Q%sTheeC*tawt dqngtl%@ﬁjmh@wnqlmpl ace

¥m thi E Ej he C%fghﬂeﬁld?ﬁc &ﬁqueﬁalaameﬁs dré mamtyumgh aﬂ{és@bﬁﬂrgé Héhsftié@ rﬂngEor
i ni shed pro

four usabl e ?fﬁm & 5 s't? %@Phﬂg&qg‘ﬁg‘&f?&ﬂb‘m& ﬁ'&rﬂgﬁh@“c}ﬂm 96 é@%&t her to
forma | ong Qta@kamplt matérial selypor am%mrwméaymdnsm&mm Q. et .

| denti fy shegsofkugi thateria i Fe‘?élf'@llduéde»ﬁiﬂnﬁ{hetp%ﬁbéSftﬂ‘éﬁ%érﬁmhﬁorﬁnd

sheets 2 and 4 t's?or Cross ée}%t Ion tensile neasurenents. Next, cut through
Shi el d avail abl e ™hY 3 “Wﬁs ki P%F{;i‘tgﬁ‘u e %SB%'%S?&E%‘%C‘&@?%SFHWJ Re o)
make 4 separ @uaaosctS(Mmpergfcsmmms tdseinage.] steangthl and eetention| is jtalght irf thed f or
. machine direghl QB BFkkdtipl&S SlPKR, 52801934 isued tdIShiith| drPflnkOf2, 4699 S
incorporated herein by reference. Common materials for this purpose are silica
__colloid, or bentonite clay. The incorporation of such materials is expressly included
within the scope of the present invention.

If permanent wet strength is desired, the group of chemicals: including
polyamide-epichlorohydrin, polyacrylamides, styrene-butadiene lattices; insolubilized
polyvinyl alcohol; urea-formaldehyde; polyethyleneimine; chitosan polymers and
mixtures thereof can be added to the papermaking furnish or to the embryonic web.
Polyamide-epichlorohydrin resins are cationic wet strength resins which have been
found to be of particular utility. Suitable types of such resins are described in U.S.
Patent No. 3,700,623, issued on October 24, 1972, and 3,772,076, issued on
November 13, 1973, both issued to Keim and both being hereby incorporated by
reference. One commercial source of useful polyamide-epichlorohydrin resins is



- - ~direction testing. Cut two 1" wide strips in the machine direction
fromstacks 1 and 3. Cut two 1" wide strips in the cross direction Br AFR 2002
stacks 2 and 4. There are now four 1 " wide strips for nachine direction
tensile testing and four 1" wide strips for cross direction tensile
testing. For these finished product sanples, all eight 1" wide strips are
five usable units (also ternmed sheets) thick. For unconverted stock and/or
reel sanples, cut al S" by 15" sanple which is 8 plies thick froma region
of interest of the sanple using a papeB2cutter (IDC 1-10 or JDC-1-12 with
safety shield avail able from Thw ng-Al bert Instrunment Co. of Phil adel phia)
PA). Make sifeeculrselntsof Wilmingiors Delawarieewhich rhirketsesoth rsindindec tieomatihi | e t he
ot her runs },égg-,ﬁ@‘ the cross direction. Make sure the sanple is

condi ti oned 8 APR 2002 46 at least 2 hours at a relative humdity of

48 to 52% and hin a te erat ur e . of 22t Sanpl reparation
and al | aspect sV3PY PRRFTP ?tFQ‘“Pb@’cveﬁ'g‘%?ﬂéﬂFﬂgtgl‘@Unt%B %c‘ge ‘%ﬂgf‘ﬁ?dn t he
confines of t¢ dispesencti them theople tailets int@septicuon stwey sysiems. [Fwenstréngsh is

precondi L 0 fifarted to %s%ﬁro&é&m i§ pRLAQ) e TBLiLC et Mot chibfactbfiila 6 ' PS 1

by 7" with | MENSI nrunnlng
direction. Rgiegay ?fe%" enalhphits pateRgycBRQTestanding: iy Uﬁs"r"é‘épf wateq; 1€ Suitiye ed

Zt ock sanpl eget steatigtiaiz dlalelfbdt ihe bindef materialsrdap de lzhoseh)fro_t’t: th‘é/![gi'dhpt&ﬁs

i rension ru I’l | e ese S as
cross direct ?@E\al g%fgt € noéoogbléerr csﬁggﬁ %de'ﬁ%lfggm f(t%s £1$°raﬂ§? Vi ous
cuts are madeoaRi ioffigred hyaNational Staegh w[@qmw mpang, Baren 750® roffenddeby shi el d
g\rfgi Ing\tlavl e Igt cTJr\fst&afaM ket find nﬁtrwmae;cﬁsed iPl. fmdzaﬂwomsvgl Sg’f‘)éssgedgrlereg ;
e w2 o Fanay P U ﬂ%‘?“&?‘?ré%dtz‘&mf’hé"‘%g"éﬂ‘icﬁe direction and

four 1 " by 7" strlps which are 8 plies thick with the 7" dinension running
paral | el to thelicenhascediabsarbénoy is Mpededt surfacahtsTreays bé eselice ttemat Har tigsshe act ual

nmeasur enment fl t i n

St andard Te P e\b%ess‘?gl?’b (p%?&‘t lmér ?ﬁfrl\égf lr gy\rr%ﬁ?u%lpq? P’éﬂh?’l gﬁg%r lH’a PA) .
Insert the ffT°<i'E aboyt 0.01% aﬁﬁéb?W?%W%BY Weight. haged onithe dbvcliken veight i

according t Qiskurepaplrs t’mucstarfmmsgpwsea@ablyl havecalloyl echaiinks ovithreighti at nidre theon

Thwi ng- Al ber t t t 0
Tl and hend iR oW subafiadd She WRES G SRR, SRER [indtn?
sensitivity %H@H‘FQ} b@’@@ﬂlat}’o agmemgr asHsfagtagtst hares aﬂlisvlsimsuleﬁ dndudisgbe set
to 1.00" anchw:pymaeleeteismuak B€ Erodudsta0SI0-20®. which is aﬁllhmaﬁoﬁ\edoda,s 15! ect ed

et ween 250stRin Vark, BV HEMiseside eiperk s Soseioeg o FEF dfeeal 498h 37 dveta cel |
may be used tbdW. KalmllgdsnwttahoaMaaﬂlﬁztlemtaadsaﬂky@oim@ntybfedm& gchms (25%

of 5000 gra fke%ip rfama&zf’ﬂ/a fcﬁ@@%wnaema InEh ,feanﬁme ’fr S can
al so be set oran 5000 ramJo Jﬁﬁcb t hat N
e teste

sanpl es wit h‘ é\i‘fBge%?Ot eyailab fo‘Ri‘?B" P'é}ﬁ‘écg '7*3‘05

Take one of the tensile strips and place one end of it |n one clanp of the
tensile tester. Whikcthetdseenct bftheeprdsent investigrasethegiresepcei of 4 kebstanbigely cl anp.

Mike sure t éafwem&?%ﬂemn%ﬁim{,&mm Bsited ih YR FdRA mm&ﬁt&&&e si des

of the tensi etester e sure e strips are not oerd to the
ei ther side ¢apPositson the serfacat the) tissuipaner ¥isd. \*’ﬁé"“ﬁf‘@%‘kﬂ?%"@“sﬂa ‘éﬁest he

cl anps nust giatiohsiib WhichUhbmichl softehing BgerRapRraddednd £ part oftha iphpefMaking
process. Acceptable chemical softening agents comprise the well known
dialkyldimethylammonium salts such as ditallowdimethylammonium chloride,
ditallowdimethylammonium methy! sulfate, di(hydrogenated) tallow dimethyl
ammonium chloride; with di(hydrogenated) tallow dimethyl ammonium methyl sulfate
being preferred. This particular material is available commercially from Witco
Chemical Company Inc. of Dublin, Ohio under the tradename Varisoft 137®,
Biodegradable mono and di-ester variations of the quaternary ammonium compound
can also be used and are within the scope of the present invention.

A



47 After inserting the paper test strip into the two clanps, the instrunent
tension can be nonitored. If it shows a value of 5 grans or nore, tIgeAPR 2002
sanple is too taut. Conversely, if a period of 2-3 seconds passes after
starting the test before any value is recorded, the tensile strip is too
slack. Start the tensile tester as described in the tensile tester

I nstrunent manual . The test is conplete after the crosshead automatically
returns to its initial starting position. Read and record the tensile | oad
inunits of ganms fromthe instrunent sc3de or the digital panel neter to
the nearest unit. If the reset condition is not performed automatically by
t he instrunent, Iplerfroateridlhmay else deangorpatpted timterthe tissue qlapérk of ithes presenent

clanps to thfnlvenaoa' U@'p én%‘rstdbl’i%%o?skﬁéd%svl %&%%{ b, to'a%&% tygP3l8%, &E“ P

into the two anps escCri above and obtain a tensile feadi

units of graﬁ'éc St af Which s ineerppEsie hegsin Y gRfesgnee.t dieclqsan Blled; tisspe mqrps 't
shoul d be nopsduithatceprbldiangbssiresial thepreshemvadionf the strip slips or
breaks in or at the edge of the clanps while perform' ng the test

Cal cul ati ons FOV'{EJ‘%JQUﬁm f'&?ugrinarl ?‘F‘“‘*&ens. Taditivdsag Béen&e%hgd

strips, sumthe four 1ndivi ecor e rea 1.Ngs | S sum
by the nunbefXegplasy in "&“"Fé@t’éff nof neant ot the |seRRe Pt sksy invantign.pe four Al so
di vide the sum of recorded tensiles by the nunber of usable units per

tensile stri WebBuwuetures normal ly five for both I-ply and 2-piy products.
Repeat this calculation for the cross direction finished product strips.

Fvr the unconver r |on) sum
the four indjvi dﬁﬁt'&g?égedwfﬁ;?ﬁ@bgﬁTﬁng:;?gﬁu rﬁ@"'\:lms“msau ﬁ%

number of st PRYRWEIGRY e“\‘?ﬁ"sl% B¢ n s pEe mrem%dgberm vi de
the sum of r ewaissieripdpenmateby the prbenninveraiondias dstabis eveight bameﬁ ab&utsiol e

strip. This i zr’hqlarmé!‘tylo%'éﬁi anﬁ%)(fesﬂ;re?gﬁbﬁy Cb%tv%{:lnaatb tn 1d g/rm2 (S g?lcé{ Y units

di recti on untonverte aper’'stri
of gramslinc n/m2 TesmpmSmenammuEsprm@twenm n@ss@xarqsnw ofrabouif f er ed

t 0 illustratedohgcs ¥tles ehpits tﬂ?@feﬁé&%ﬁi&bdnhﬁ)‘ﬁ thé QRsue PARE oBXAETHYrERnr €
tended to aid Ln t1on resent inve but,)) in no

vvay, shoul d Hﬁ’ei‘tfﬁ"ef"ﬁr‘éggﬁ' g‘leet’?{‘tai%ﬂ'Q’ ?ﬁ% gé%p%"dt ﬁ@“é(@?é g'[l]sﬁ’e aﬂpeg‘é’ﬁ‘t
i nvention i s poaferablpcbetwéen abguttdRs goméandiedl2 glcai’ns

The present invention is further applicable to the production of muiti-layered
tissue paper webs. Multilayered tissue structures and methods of forming multilayered
tissue structures are described in U.S. Patent 3,994,771, Morgan, Jr. et al. issued
November 30, 1976, U.S. Patent No 4,300,981, Carstens, issued November 17,
1981, U.S. Patent No. 4,166,001, Dunning et al., issued August 28, 1979, and
European Patent Publication No. 0 613 979 Al, Edwards et al., published September
7, 1994, all of which are incorporated herein by reference. The layers are preferably

~comprised of different fiber types, the fibers typically being relatively long softwood
and relatively short hardwood fibers as used in multi-layered tissue paper making.
Multi-layered tissue paper webs resultant from the present invention comprise at least
two superposed layers, an inner layer and at least one outer layer contiguous with the
inner layer. Preferably, the multi-layered tissue papers comprise three superposed
layers, an inner or center layer, and two outer layers, with the inner layer located
between the two outer layers. The two outer layers preferably comprise a primary
filamentary constituent of relatively short paper making fibers having an average fiber
length between about 0.5 and about 1.5 mm, preferably less than about 1.0 mm.
These short paper making fibers typically comprise hardwood fibers, preferably
hardwood Kraft fibers, and most preferably derived from eucalyptus. The inner layer
preferably comprises a primary filamentary constituent of relatively long paper

)



Exanple | This exanple illustrates the use of an offset roto-grawe printer
to prepare a two-ply bath tissue having uniformdi screte deposits off &R 2002
substantively affuced chenmical softening m xture on one of its exterior
surfaces Materials used to prepare the softening conmposition are: 1. Tall ow
di ester chloride quaternary amoni um conpound (ADOGEN SDMC) avail able from
W TCO Chem cal Conpany of Geenwi ch, CT. 2. Petrolatum (Wite Protopet 1 S)
from WTCO Cheni cal Conpany of G eenwi ch, CT. 3. Sorbitan nonostearate
(Span 60 fromICl Surfactants, Inc. of 33WImngton) DE). 4. Ethoxylated
sorbitan nonostearate (Tween 60 fromIC Surfactants, Inc. of WIm ngton)

DE). . - . makifg bdrs ﬁﬁm ww;‘alﬂbeplangta dﬂaﬁtadbed: pal) mael'uivsmbn Rp&Pri ate
e

t f t
arounts”of il Fpel! Ao PR SORkEd HelTh bRl pbie “%3&95«%3 mxing
conposi ti onﬁbﬁsmﬁl’ré%rab@' tb@)%ﬂlm'lt}'&ﬁtm @artticulaten fillgri Qfethqmw!hmnmwmm um
conpound, 223{%@5&.9'@11&9% thE@B@kF YOI ﬁsartﬂaﬁre&ﬂeué%as&hvéboafy | at ed

sor bitan nopost earate. 031t|on raw e
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m nut e. aqueous papermaking furnish is deposited on a foraminous surface to form an
embryonic web. The scope of the invention also includes processes for making tissue
paper product by the formation of multiple paper layers in which two or more layers
of furnish are preferably formed from the deposition of separate streams of dilute
fiber slurries for example in a multi-channeled headbox. The layers are preferably
comprised of different fiber types, the fibers typically being relatively long softwood
and relatively short hardwood fibers as used in muiti-layered tissue paper making. If
the individual layers are initially formed on separate wires, the layers are subsequently ‘

_combined when wet to form a multi-layered tissue paper web. The papermaking
fibers are preferably comprised of different fiber types, the fibers typically being
relatively long softwood and relatively short hardwood fibers. More preferably, the
hardwood fibers comprise at least about 50% and said softwood fibers comprise at
least about 10% of said papermaking fibers.

The term “strength” as used herein refers to the specific total tensile strength,
the determination method for this measure is included in a later section of this
specification. The tissue paper webs according to the present invention are strong.
This generally means that their specific total tensile strength is at least about 200
grams per inch, more preferably more than about 300 grams per inch.

The terms “lint” and “dust” are used interchangeably herein and refer to the
tendency of a tissue paper web to release, fibers or particulate fillers as measured in a



The grawe cylinder is operated in contact wwth an applicator cylinder. The
applicator cylinder has a rubber covering of 50 PBtJ hardness. The tgwPR 2002
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Density

The density of multi-layered tissue paper, as that term is used herein, is the
average density calculated as the basis weight of that paper divided by the caliper,
R “with the appropriate unit conversions incorporated therein. Caliper of the multi-
layered tissue paper, as used herein, is the thickness of the paper when subjected to a
compressive load of 95 g/in? (15.5 g/cm3).

Measurement of Tissue Paper Lint

The amount of lint generated from a tissue product is determined with a
Sutherland Rub Tester. This tester uses a motor to rub a weighted felt 5 times over
the stationary toilet tissue. The Hunter Color L value is measured before and after the
rub test. The difference between these two Hunter Color L values is calculated as
lint.
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converted into (r)ﬁLilnsa 96" Q%h &iée%s&fe(irescent #300 cardboard from Cordage Inc. of
Cincinnati, OH. Using a paper cutter, cut out six pieces of cardboard of dimensions
of 2.5" X 6". Puncture two holes into each of the six cards by forcing the cardboard

- - - -

onto the hold down pins of the Sutherland Rub tester.

If working with single-ply finished product, center and carefully place each of
the 2.5" X 6" cardboard pieces on top of the six previously folded samples. Make
sure the 6" dimension of the cardboard is running parallel to the machine direction
(MD) of each of the tissue samples. If working with multi-ply finished product, only
three pieces of the 2.5" X 6" cardboard will be required. Center and carefully place
each of the cardboard pieces on top of the three previously folded samples. Once
again, make sure the 6" dimension of the cardboard is running parallel to the machine
direction (MD) of each of the tissue samples.
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If working with multi-ply converted product, there will now be 3 samples on
the cardboard. For single-ply finished product, there will now be 3 wire side out
samples on cardboard and 3 non-wire side out samples on cardboard.

Felt Preparation

Obtain a 30" X 40" piece of Crescent #300 cardboard from Cordage Inc. of
Cincinnati, OH. Using a paper cutter, cut out six pieces of cardboard of dimensions
of 2.25" X 7.25". Draw two lines parallel to the short dimension and down 1.125"
from the top and bottom most edges on the white side of the cardboard. Carefully
score the length of the line with a razor blade using a straight edge as a guide. Score
it to a depth about half way through the thickness of the sheet. This scoring allows

__the cardboard/felt combination to fit tightly around the weight of the Sutherland Rub
tester. Draw an arrow running parallel to the long dimension of the cardboard on this
scored side of the cardboard.

Cut the six pieces of black felt (F-55 or equivalent from New Etigland Gasket
of Bristol, CT) to the dimensions of 2.25" X 8.5" X 0.0625." Place the felt on top of
the unscored, green side of the cardboard such that the long edges of both the felt
and cardboard are parallel and in alignment. Make sure the fluffy side of the felt is
facing up. Also allow about 0.5" to overhang the top and bottom most edges of the
cardboard. Snugly fold over both overhanging felt edges onto the backside of the
cardboard with Scotch brand tape. Prepare a total of six of these felt/cardboard
combinations.



formula: (RI)4-m' N+ - fR2Im X_ wherein: mis 1 to 3, preferably 2; each
R is a C 1-C6 al kyl or atkasyt group, hydcoxyal kyl group) |rydro~ YIB(APR 2002
substituted hydrocarbyl group, al koxyiated group) beazyl group) or m xtures
P1Y yh each R2 is a C|4-C- al kyl or al kenyl group) hydroxyal kyl group)
hydr ocarbYl or substituted hydrocarbyl group) al koxylatod group) bea-~.yl
group, or mxtures thereof) preferably C 16-C 18 al kyl or al keayl; and X-
is any softoner-conpatible anloa. 3. The tissue paper of C ai m 1 wherein
sai d quaternary' anrnor~i um conpound h the formula: (R)4-m*' N+ [(CH2)n
Y R3lmX g pPR 2002 53a Y is -0-{O--, or -C(OQ-0-, or -N+C(0~, or
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bwously, ‘there are occasions where a single lot of felt becomes completely
depleted. In those cases where a new lot of felt must be obtained, a correction factor
should be determined for the new lot of feit. To determine the correction factor,
obtain a representative single tissue sample of interest, and enough felt to make up 24
cardboard/felt samples for the new and old lots.

As described below and before any rubbing has taken place, obtain Hunter L
readings for each of the 24 cardboard/felt samples of the new and old lots of felt.
Calculate the averages for both the 24 cardboard/felt samples of the old lot and the
24 cardboard/felt samples of the new lot.

Next, rub test the 24 cardboard/felt boards of the new lot and the 24
cardboard/felt boards of the old lot as described below. Make sure the same tissue lot
number is used for each of the 24 samples for the old and new lots. In addition,

. sampling of the paper in the preparation of the cardboard/tissue samples must be
done so the new lot of felt and the old lot of felt are exposed to as representative as
possible of a tissue sample. For the case of 1-ply tissue product, discard any product
which might have been damaged or abraded. Next, obtain 48 strips of tissue each two
usable units (also termed sheets) long. Place the first two usable unit strip on the far
left of the lab bench and the last of the 48 samples on the far right of the bench. Mark
the sample to the far left with the number "1"ina | cm by 1 cm area of the corner of
the sainple. Continue to mark the samples consecutively up to 48 such that the last
sample to the far right is numbered 48.

- o —  Use the 24 odd numbered samples for the new felt and the 24 even numbered
samples for the old felt. Order the odd number samples from lowest to highest. Order
the even numbered samples from lowest to highest. Now, mark the lowest number
for each set with a letter "W." Mark the next highest number with the letter "N."
Continue marking the samples in this alternating "W"/'N" pattern. Use the "W"
samples for wire side out lint analyses and the "N" samples for non-wire side lint
analyses. For 1-ply product, there are now a total of 24 samples for the new lot of
felt and the old lot of felt. Of this 24, twelve are for wire side out lint analysis and 12
are for non-wire side lint analysis.

Rub and measure the Hunter Color L values for all 24 samples of the old felt as
described below. Record the 12 wire side Hunter Color L values for the old felt.
Average the 12 values. Record the 12 non-wire side Hunter Color L values for the

’



8 APR 2D02 54 each Rl is a CI1-C6 al kyl or al kenyl group, hydroxyal kyl
group, hydrocarbyl or substituted hydrocarbyi group, al koxyl ated gr uplR 2007
benzyl group, or mxtures thereof) preferably nethyl; each R3 is a Ci3-C21
al kyl or atkcoy! group) hydroxyal kyl group, hydrocarbyl or substituted

hydr ocar byl group, al koxyl ated group, benryl group, or m xtures thereof,
preferably CI 5-C I ~ alkyl or atkenyl; and X- is any softener-conpatible
anion; 4. The tissue paper of any of t above clauns wherein X is
chloride or nethyl sulfate. 5. The tissue paper of any of the above cl ains

wher ei n sai N ' I e i St f mueral oil,
petrol at um ;Lr%‘g ?%Jo v g&#%?(%n@e‘é@%gﬂ’r?%g%g %’gﬁ'{) f“g@% Zmbrg%%? Pglfm?{n@g]Bf t he
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above cl ai ns erein, san cg)ﬁpl | n% f\geLn;. has,.an_ | ~. B val ue I&)f bet ween about
2 and about ayerage initial un-rubbed Hunter Colo elt reading from the average Hunter Color

L reading for the non-wire side rubbed samples. This is the delta average difference

for the non-wire side samples. Calculate the sum of the delta average difference for

the wire side and the delta average difference for the non-wire side and divide this

sum by 2. This is the uncorrected lint value for the old felt. If there is a current felt

correction factor for the old felt, add it to the uncorrected lint value for the old felt.

This value is the corrected Lint Value for the old felt.

Rub and measure the Hunter Color L values for all 24 samples of the new felt
as described below. Record the 12 wire side Hunter Color L values for the new felt.
Average the 12 values. Record the 12 non-wire side Hunter Color L values for the
new felt. Average the 12 values. Subtract the average initial un-rubbed Hunter Color
L felt reading from the average Hunter Color L reading for the wire side rubbed
samples. This is the delta average difference for the wire side samples. Subtract the
average initial un-rubbed Hunter Color L felt reading from the average Hunter Color
L reading for the non-wire side rubbed samples. This is the delta average difference
for the non-wire side sampies. Calculate the sum of the delta average difference for
the wire side and the delta average difference for the non-wire side and divide this
sum by 2. This is the uncorrected lint value for the new felt.

Take the difference between the corrected Lint Value from the old felt and the
uncorrected lint value for the new felt. This difference is the felt correction factor for
_the new lot of felt.

Adding this felt correction factor to the uncorrected lint vaiue for the new felt
should be identical to the corrected Lint Value for the old felt.

The same type procedure is applied to two-ply tissue product with 24 samples
run for the old felt and 24 run for the new felt. But, only the consumer used outside
layers of the plies are rub tested. As noted above, make sure the samples are prepared
such that a representative sample is obtained for the old and new felts.

Care of 4 Pound Weight

The four pound weight has four square inches of effective contact area
providing a contact pressure of one pound per square inch. Since the contact pressure

L}



8. The tissue paper of any of the above clains wherein said chem cal
sof teni ng agent conprises fromabout 0.1%to about | 0% by wei ght of gt k& 2002
paper. 9. The tissue paper of any of the above clains wherein said surface
deposits are uniform discrete and spaced apart at a frequency between
about L area per lineal inch and about |00 areas per |ineal nth.
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end of this test, the tester is calibrated and ready to use. If the total number of strokes
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is not five or if the end of the felt covered weight closest to the operator is over the
actual paper tissue sample either at the beginning or end of the test, repeat this
calibration procedure until S strokes are counted the end of the felt covered weight

closest to the operator is situated over the cardboard at the both the start and end of
the test.

During the actual testing of samples, monitor and observe the stroke count and

the starting and stopping point of the felt covered weight. Recalibrate when
necessary.

Hunter Color Meter Calibration

Adjust the Hunter Color Difference Meter for the black and white standard
plates according to the procedures outlined in the operation manual of the
instrument. Also run the stability check for standardization as well as the daily color
stability check if this has not been done during the past eight hours. In addition, the
zero reflectance must be checked and readjusted if necessary.

Place the white standard plate on the sample stage under the instrument port.
Release the sample stage and allow the sample plate to be raised beneath the sample
port.

Using the "L-Y", "a-X", and "b-Z" standardizing knobs, adjust the instrument
to read the Standard White Plate Values of "L", "a", and "b" when the "L", "a", and
“b" push buttons are depressed in turn.

1 Measurement of Samples

- _ . J—

The first step in the measurement of lint is to measure the Hunter color values
of the black felt/cardboard samples prior to being rubbed on the tissue. The first step
in this measurement is to lower the standard white plate from under the instrument
port of the Hunter color instrument. Center a felt covered cardboard, with the arrow
pointing to the back of the color meter, on top of the standard plate. Release the
sample stage, allowing the felt covered cardboard to be raised under the sample port.

Since the felt width is only slightly larger than the viewing area diameter, make
sure the felt completely covers the viewing area. After confirming complete coverage,
depress the L push button and wait for the reading to stabilize. Read and record this
L value to the nearest 0.1 unit.
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Measure the Hunter Color L values for all of the felt covered cardboard using
this technique. If the Hunter Color L values are all within 0.3 units of one another,
take the average to obtain the initial L reading. If the Hunter Color L values are not
within the 0.3 units, discard those felt/cardboard combinations outside the limit.
Prepare new samples and repeat the Hunter Color L. measurement until all samples
are within 0.3 units of one another.

. For the measurement of the actual tissue paper/cardboard combinations, place
the tissue sample/cardboard combination on the base plate of the tester by slipping
the holes in the board over the hold-down pins. The hold-down pins prevent the
sample from moving during the test. Clip the calibration felt/cardboard sample onto
the four pound weight with the cardboard side contacting the pads of the weight.
Make sure the cardboard/felt combination is resting flat against the weight. Hook this
weight onto the tester arm and gently place the tissue sample underneath the
weight/felt combination. The end of the weight closest to the operator must be over
the cardboard of the tissue sample and not the tissue sample itself. The felt must rest
flat on the tissue sample and must be in 100% contact with the tissue surface.

Next, activate the tester by depressing the “push” button. At the end of the five
strokes the tester will automatically stop. Note the stopping position of the felt
covered weight in relation to the sample. If the end of the felt covered weight toward
the operator is over cardboard, the tester is operating properly. If the end of the felt
covered weight toward the operator is over sample, disregard this measurement and
recalibrate as directed above in the Sutherland Rub Tester Calibration section.

Remove the weight with the felt covered cardboard. Inspect the tissue sample.
If torn, discard the felt and tissue and start over If the tissue sample is intact, remove
the felt covered cardboard from the weight. Determune the Hunter Color L value on
the felt covered cardboard as described above for the blank felts. Record the Hunter

A}
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Color L values for all remaining samples.

After all tissues have been measured, remove and discard all felt. Felts strips are
not used again. Cardboard is used until they are bent, tomn, limp, or no longer have a
smooth surface.

Calculations

Determine the deita L values by subtracting the average initial L reading found
for the unused felts from each of the measured values for the wire side and the non-
wire side of the sample. Recall, multi-ply-ply product will only rub one side of the

, paper. Thus, three delta L values will be obtained for the multi-ply product. Average
the three delta L values and subtract the felt factor from this final average. This final
result is termed the lint for the 2-ply product.

For the single-ply product where both wire side and non-wire side
) measurements are obtained, subtract the average initial L reading found for the
unused felts from each of the three wire side L readings and each of the three non-
wire side L readings. Calculate the average delta for the three wire side values.
Calculate the average delta for the three non-wire side values. Subtract the felt factor
from each of these averages. The final results are termed a lint for the non-wire side
and a lint for the wire side of the single-ply product. By taking the average of these
two values, an ultimate lint is obtained for the entire single-ply product.

Panel Softness of Tissue Papers

« - _ Ideally, prior to softness testing, the paper samples to be tested should be
conditioned according to TAPPI Method #T4020M-88. Here, samples are
preconditioned for 24 hours at a relative humidity level of 10 to 35% and within a
temperature range of 22 to 40 °C. After this preconditioning step, samples should be
conditioned for 24 hours at a relative humidity of 48 to 52% and within a temperature
range of 22 to 24 °C.

Ideally, the softness panel testing should take place within the confines of a
constant temperature and humidity room. If this is not feasible, all samples, including
the controls, should experience identical environmental exposure conditions.

Softness testing is performed as a paired comparison in a form similar to that
described in "Manual on Sensory Testing Methods", ASTM Special Technical

\
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Publication 434, published by the American Society For Testing and Materials 1968
and is incorporated herein by reference. Softness is evaluated by subjective testing
using what is referred to as a Paired Difference Test. The method employs a standard
external to the test material itself. For tactile perceived sofiness two samples are
presented such that the subject cannot see the samples, and the subject is required to
choose one of them on the basis of tactile softness. The result of the test is reported
in what is referred to as Panel Score Unit (PSU). With respect to softness testing to
obtain the softness data reported herein in PSU, a number of softness panel tests are
performed. In each test ten practiced softness judges are asked to rate the relative
softness of three sets of paired samples. The pairs of samples are judged one pair at a
time by each judge: one sample of each pair being designated X and the other Y. 3
Briefly, each X sample is graded against its paired Y sample as follows:

1. a grade of plus one is given if X is judged to may be a little softer

than Y, and a grade of minus one is given if Y is judged to may be a
little softer than X;

2. a grade of plus two is given if X is judged to surely be a little softer
than Y, and a grade of minus two is given if Y is judged to surely be
a little softer than X;

3. a grade of plus three is given to X if it is judged to be a lot softer
than Y, and a grade of minus three is given if Y is judged to be a lot
softer than X and, lastly:

4. a grade of plus four is given to X if it is judged to be a whole lot
softer than Y, and a grade of minus 4 is given if Y is judged to be a
whole lot softer than X.

The grades are averaged and the resuitant value is in units of PSU. The
resulting data are considered the results of one panel test. If more than one sample
pair is evaluated then all sample pairs are rank ordered according to their grades by
paired statistical analysis. Then, the rank is shifted up or down in value as required to
give a zero PSU value to which ever sample is chosen to be the zero-base standard.
The other samples then have plus or minus values as determined by their relative
grades with respect to the zero base standard. The number of panel tests performed
and averaged is such that about 0.2 PSU represents a significant difference in
subjectively perceived softness.
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Strength of Tissue Papers

Dry Tensile Strength

The tensile strength is determined on one inch wide strips of sample using a
Thwing-Albert Intelect II Standard Tensile Tester, available from Thwing-Albert
Instrument Co. of Philadelphia, PA. This method is intended for use on finished paper
products, reel samples, and unconverted stocks.

Sample Conditioning and Preparation

Prior to tensile testing, the paper samples to be tested should be conditioned
according to TAPPI Method #T4020M-88. All plastic and paper board packaging
materials must be carefully removed from the paper samples prior to testing. The
paper samples should be conditioned for at least 2 hours at a relative humidity of 48
to 52% and within a temperature range of 22 to 24 °C. Sample preparation and all
aspects of the tensile testing should also take place within the confines of the constant
temperature and humidity room.

For finished product, discard any damaged product. Next, remove 5 strips of
four usable units (also termed sheets) and stack one on top to the other to form a
long stack with the perforations between the sheets coincident. Identify sheets 1 and
3 for machine direction tensile measurements and sheets 2 and 4 for cross direction
tensile measurements. Next, cut through the perforation line using a paper cutter
(JDC-1-10 or JDC-1-12 with safety shield available from Thwing-Albert Instrument
Co. of Philadelphia, PA) to make 4 separate stocks. Make sure stacks 1 and 3 are still
identified for machine direction testing and stacks 2 and 4 are identified for cross

~direction testing.

Cut two 1" wide strips in the machine direction from stacks 1 and 3. Cut two 1"
wide strips in the cross direction from stacks 2 and 4. There are now four 1" wide
strips for machine direction tensile testing and four 1" wide strips for cross direction
tensile testing. For these finished product samples, all eight 1" wide strips are five
usable units (also termed sheets) thick.

For unconverted stock and/or reel samples, cut a 15" by 15" sample which is 8
plies thick from a region of interest of the sample using a paper cutter (JDC-1-10 or
JDC-1-12 with safety shield available from Thwing-Albert Instrument Co. of
Philadelphia, PA). Make sure one 15" cut runs parallel to the machine direction while
the other runs parallel to the cross direction. Make sure the sample is conditioned for
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at least 2 hours at a relative humidity of 48 to 52% and within a temperature range of
22 to 24 °C. Sample preparation and all aspects of the tensile testing should also take
place within the confines of the constant temperature and humidity room.

From this preconditioned 15" by 15" sample which is 8 plies thick, cut four
strips 1" by 7" with the long 7" dimension running parallel to the machine direction.
Note these samples as machine direction reel or unconverted stock samples. Cut an
additional four strips 1" by 7" with the long 7" dimension running parallel to the cross
direction. Note these samples as cross direction reel or unconverted stock samples.
Make sure all previous cuts are made using a paper cutter (JDC-1-10 or JDC-1-12
with safety shield available from Thwing-Albert Instrument Co. of Philadelphia, PA).
There are now a total of eight samples: four 1" by 7" strips which are 8 plies thick
with the 7" dimension running parallel to the machine direction and four 1" by 7"

strips which are 8 plies thick with the 7" dimension running parallel to the cross
direction.

Operation of Tensile Tester

For the actual measurement of the tensile strength, use a Thwing-Albert Intelect
II Standard Tensile Tester (Thwing-Albert Instrument Co. of Philadelphia, PA).
Insert the flat face clamps into the unit and calibrate the tester according to the
instructions given in the operation manual of the Thwing-Albert Intelect II. Set the
instrument crosshead speed to 4.00 in/min and the 1st and 2nd gauge lengths to 2.00
inches. The break sensitivity should be set to 20.0 grams and the sample width should
be set to 1.00" and the sample thickness at 0.025".

~ - - — A load cell is selected such that the predicted tensile result for the sample to be
tested lies between 25% and 75% of the range in use. For example, a 5000 gram load
cell may be used for samples with a predicted tensile range of 1250 grams (25% of
5000 grams) and 3750 grams (75% of 5000 grams). The tensile tester can also be set
up in the 10% range with the 5000 gram load cell such that samples with predicted
tensiles of 125 grams to 375 grams could be tested.

Take one of the tensile strips and place one end of it in one clamp of the tensile
tester. Place the other end of the paper strip in the other clamp. Make sure the long
dimension of the strip is running parallel to the sides of the tensile tester. Also make
sure the strips are not overhanging to the either side of the two clamps. In addition,
the pressure of each of the clamps must be in full contact with the paper sample.

L
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After inserting the paper test strip into the two clamps, the instrument tension
can be monitored. If it shows a value of 5 grams or more, the sample is too taut.

Conversely, if a period of 2-3 seconds passes after starting the test before any value is
recorded, the tensile strip is too slack.

Start the tensile tester as described in the tensile tester instrument manual. The
test is complete after the crosshead automatically returns to its initial starting
position. Read and record the tensile load in units of grams from the instrument scale
or the digital panel meter to the nearest unit.

If the reset condition is not performed automatically by the instrument, perform
\; the necessary adjustment to set the instrument clamps to their initial starting
positions. Insert the next paper strip into the two clamps as described above and
obtain a tensile reading in units of grams. Obtain tensile readings from all the paper
test strips. It should be noted that readings should be rejected if the strip slips or
breaks in or at the edge of the clamps while performing the test.

Calculations

For the four machine direction 1" wide finished product strips, sum the four
individual recorded tensile readings. Divide this sum by the number of strips
tested. This number should normally be four. Also divide the sum of recorded
tensiles by the number of usable units per tensile strip. This is normally five for
both 1-ply and 2-ply products.

, Repeat this calculation for the cross direction finished product strips.

" For the unconverted stock or reel samples cut in the machine direction, sum the
four individual recorded tensile readings. Divide this sum by the number of
strips tested. This number should normally be four. Also divide the sum of
recorded tensiles by the number of usable units per tensile strip. This is
normally eight.

Repeat this calculation for the cross direction unconverted or reel sample paper
strips.

All results are in units of grams/inch.
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invention. These examples are intended to aid in the description of the present
invention, but, in no way, should be interpreted as limiting the scope thereof. The
present invention is bounded only by the appended claims.

Example 1

This example illustrates the use of an offset roto-gravure printer to prepare a
two-ply bath tissue having uniform discrete deposits of a substantively affixed
chemical softening mixture on one of its exterior surfaces

Materials used to prepare the softening composition are:

1. Tallow diester chloride quaternary ammonium compound (ADOGEN
SDMC) available from WITCO Chemical Company of Greenwich,
CT.

2. Petrolatum (White Protopet 1S) from WITCO Chemical Company of
Greenwich, CT.

3. Sorbitan monostearate (Span 60 from I[CI Surfactants, Inc. of
Wilmington, DE).

4. Ethoxylated sorbitan monostearate (Tween 60 from ICI Surfactants,
Inc. of Wilmington, DE).

The softening composition is prepared by weighing appropriate amounts of
each of the above identified materials, melting them and mixing them in a constant
temperature vessel held at 1400F to prepare a composition comprising: 60% tallow
diester chloride quaternary ammonium compound, 22% petrolatum, 14% sorbitan
monostearate, and 4% ethyloxylated sorbitan monostearate. The softening
composition is then fed to a gravure pan that allows the softening composition to fill
the recessed areas of the rotating gravure cylinder.

The gravure cylinder construction includes a central void area suitable for
circulation of a heating fluid to maintain the surface of the roller at approximately
1409F. The surface of the gravure cylinder is clad with an aluminum oxide ceramic
into which the recessed areas are engraved by a laser technique. The recessed areas

»
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cylinder by a flexible polytetrafluoroethylene doctor blade.

The offset printer is operated such that the surface speed of its cylinders and
therefore the web speed is 300 feet per minute.

The offset printer is operated such that the surface speed of its cylinders and
therefore the web speed is 300 feet per minute.

The gravure cylinder is operated in contact with an applicator cylinder. The
applicator cylinder has a rubber covering of 50 P&J hardness. The two cylinders are
loaded into interference such that the width of area of contact of the two cylinders by
virtue of the deformation of the rubber covering on the applicator cylinder is 5/32 of

an inch. The softening composition thus transfers from the gravure cylinder to the
applicator cylinder.

The applicator cylinder is operated in proximity with an impression cylinder.
The impression cylinder is of steel construction. The cylinders are loaded to stops
such that a gap of 7 mil exists between the two cylinders.

A two-ply bath tissue paper web consisting of one ply of pattern densified tissue
having about 15.5 mil thickness combined with one ply of conventionally pressed
“tissue paper having about 7.5 mil of thickness forms a two-ply tissue paper web. The
tissue paper web is passed through the gap formed between the applicator and
impression cylinders wherein which the softening composition transfers from the
applicator cylinder to the tissue paper web. The tissue paper web that exits the gap
formed by the applicator cylinder and the impression cylinder contains about 1.5% by
weight of uniformly affixed softener corresponding to the recessed areas of the
gravure cylinder.

The resultant two-ply tissue web is converted into rolls of bath tissue.
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WITCO Chemical Company of Greenwich, CT.

2. Petrolatum (White Protopet 1S) from WITCO Chemical Company of

Greenwich, CT.
3. Sorbitan monostearate (Span 60 from ICI Surfactants, Inc. of
. Wilmington, DE).
4. Ethoxylated sorbitan monostearate (Tween 60 from ICI Surfactants,

Incorporated of Wilmington, DE).

The softening composition is prepared by weighing appropriate amounts of
each of the above identified materials, melting them and mixing them in a constant
temperature vessel held at 1400F to prepare a composition comprising: 60% tallow
diester chloride quaternary ammonium compound, 22% petrolatum, 14% sorbitan
monostearate, and 4% ethyloxylated sorbitan monostearate. The softening
_composition is then fed to a gravure pan that allows the softening composition to fill
the recessed areas of the rotating gravure cylinder.

The gravure cylinder construction includes a central void area suitable for
circulation of a heating fluid to maintain the surface of the roller at approximately
1409F. The surface of the gravure cylinder is clad with an aluminum oxide ceramic
into which the recessed areas are engraved by a laser technique. The recessed areas
are hemispherically shaped; each area having a diameter of about 400 and therefore
a depth of about 200u. The frequency of the recessed areas is 10 per lineal inch, such
that there are 115 areas per square inch. The resultant percentage of total area
covered by recessed areas is about 2.2%.

The excess softener composition is doctored from the surface of the gravure
cylinder by a flexible polytetrafluoroethylepe doctor blade.
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loaded into interference such that the width of area of contact of the two cylinders by
virtue of the deformation of the rubber covering on the applicator cylinder is 5/32 of
an inch. The softening composition thus transfers from the gravure cylinder to the
applicator cylinder.

The applicator cylinder is operated in proximity with an impression cylinder.
The impression cylinder is of steel construction. The cylinders are loaded to stops
such that a gap of 11 mil exists between the two cylinders.

A two-ply bath tissue paper web comprised of two pattern densified plies each
having a thickness of about 13 mil are combined to form two-ply tissue paper web.
The tissue paper web is passed through the gap formed between the applicator and
impression cylinders wherein which the softening composition transfers from the
applicator cylinder to the tissue paper web. The tissue paper web that exits the gap
formed by the applicator cylinder and the impression cylinder contains about 0.8% by
weight of uniformly affixed softener corresponding to the recessed areas of the
gravure cylinder.

— The resultant two-ply bath tissue paper web is formed onto a roll and it is
passed through the printing operation in the same fashion once again. On the second
pass the tissue is oriented to apply a measure of softener to the surface which was not
printed on the first pass. The tissue paper web that exits the gap formed by the
applicator cylinder and the impression cylinder contains a total of about 1.3% by
weight of uniformly affixed softener corresponding to the recessed areas of the
gravure cylinder.

The resultant two-ply tissue web is passed through an opposing calender nip in
order to reduce its thickness further; it is then converted into rolls of bath tissue.
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 +10% & ()-9, (! {U%f& (-5 Example 1 Example 2
Softener content % 1.5% 1.5%
Caliper, mil 16 11.2
Total Tensile Strength 360 425
(g/in)
Softness score +0.5 +0.8

The disclosures of all patents, patent applications (and any patents which issue
thereon, as well as any corresponding published foreign patent applications), and
publications mentioned throughout this description are hereby incorporated by
reference herein. It is expressly not admitted, however, that any of the documents
incorporated by reference herein teach or disclose the present invention.

While particular embodiments of the present invention have been illustrated and
described, it would be obvious to those skilled in the art that various other changes
and modifications can be made without departing from the spirit and scope of the
invention. It is therefore intended to cover in the appended claims all such changes

. - - _and modifications that are within the scope of this invention.
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1. A soft tissue paper product having one or more plies, wherein at least one

outer surface of the tissue paper has a—plurality-of disposed thereon
surface deposits of a substantially anhydrous substantively affixed
chemical softening mixture comprising between about 40% and about
80% of a quaternary ammonium compound; having at least one C44C»
substituent, between about 10% _and about 30% of an emollient, and
between about 12% and about 20% of a polyhydroxy fatty acid ester
coupling agent_that associates with both the gquaternary ammonium
compound and the emollient to substantially reduce their migration on the

tissue product.

2. . The tissue paper of Claim | wherein said quatemary ammonium compound has the

formula:
®RY)g-N" - Ry X
wherein:
mis 1 to 3, preferably 2;
each R! is'a C}-Cg alkyl or alkenyl group, hydroxyalkyl group, hydrocarbyl or

substituted hydrocarbyl group, alkoxylated group, benzyl group, or mixtures
thereof, preferably methyt;

each R2 is a C14-Cg7 alkyl or alkenyl group, hydroxyalkyl group, hydrocarbyl
or substituted hydrocarby! group, atkoxylated group, benzyl group, or mixtures

thereof, preferably C16-C) g alkyl or atkenyl; and

X’ is any softener-compatible anion.
3. The tissue paper of Claim 1 wherein said quaternary ammonium compound has the

formula:

T ®RYgu - N - [(CHY)p - Y - R3Jpy X
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mis | to 3, preferably 2;

n is 0 to 4, preferably 2;
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thereof, preferably methyl:
eachR3isa C3-Cy) alkyl or atkenyl group, hydroxyalkyl group, hydrocarbyl

or substituted hydrocarbyl group. alkoxylated group, benzyl group, or mixtures
thereof, preferably C|5~C 7 alkyl or alkenyl; and

X' is any softener-compatible anion;

4. The tissue paper of any of the above claims wherein X~ is chloride or methyl sulfate.

5. The tissue paper of any of the above claims wherein said emollient is selected from a

group consisting of mineral oil, petrolatum and polysiloxane compounds.

6. The tissue paper of any of the above claims wherein said coupling agent is a
polyhydroxy fatty acid ester, preferably a sorbitan fatty acid ester.

7. The tissue paper of any of the above claims wherein said coupling agent has an HLB
value of between about 2 and about 8.

8. The tissue paper of any of the above claims wherein said chemical softening agent
comprises from about 0.1% to about 10% by weight of the paper.

9. The tissue paper of any of the above claims wherein said surface deposits are
uniform, discrete and spaced apart at a frequency between about | area per lineal
inch and about 100 areas per lineal inch.



