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~FIELD OF THE | NVENTI ON This invention generally relates to the
field of absorbent fol ded hand towels. More particularly, this invention
rel ates to an absorbent fol ded hand towel having inproved ef fectiveness
at hand dryi ng. BACKGROUND 'Absorbent fol ded hand towel s nmade
of fibrous cellulosic materi {8 TOWEY. hands at
commercial, institutional % faC| PFPﬁg"\sgg W ol ded hand towel s

are designed for a single use to prevent t he spread of pat hogens. Since
t hese towels are typically provided at no cost to the user, it is
desirable to mnimze their cost of use. During each use or hand
dryi ng everFtlELDrOF!DHErmVENMUM fol ded towel s are rubbed .over the hands
of .a user to a

water (al so cal '”"’&%Pgrgeé‘ﬁﬁixf@?‘efttgg'l?gffﬁ%ot%gl bt g@d%‘gﬂ%l?fett@re - Oré‘?brent '

of fibers ?ﬂd&lcularlyothiﬂ |nm1t|0htre|eﬁ‘esabanrabea1beht brdydsnamltbwénfavmgnm pveal in
the towel (which is also a nma conponent . of the cost of such towels).

It general I%ﬁeFB‘fanﬁéai'PFoﬂdq’WB ea5| ng the water capacity of a towel also
I ncreases its weight and thus its cost. One wi dely adopt ed approach
to |l owering the cost of using absorbent folded towels is to provide a

t owel havi %ﬁ I%apam ty and sufficiently |large area so that only one

towel woul d be AWt fddedPhdndtbivels MadorfibibindcaRiic mét@nélraii'éw:de% RRAko
such towels from using too nuch fiber, the basis wei such’l arge

7 or mat 1 oweins hARds At ComRspi. instiutonaiaedoubli Eacing., Sust IAEad Nand Iveis Ay
paper meki NdsRmBA! 'chl‘UéaﬁnQé ub¥ 'hf‘b\%b@ﬁt th@@?ré&'acaf'pgfh ens!fdihéd BBbe Rdwegrbh at

| ow basis wei ghts tq reduce or prevent the towel romtearlng duri ng
di spensi ng.typiFalypRevidedatyno Q%é@ethﬁmmﬁ'%95'@'%WFQWF%H‘W&°§WWS?V\D or

more plies are pydngldded uké of éHiB anl RE oREL? n&&ahahaméq iowseé}a nﬁde%ngt h

for reli abI e dispensin Stu i es ave shown f ewer hese "

Capact ty- 1aaeihe hands gauseriosbmarvaler The abilie! an individsal oWl 0 psobha
greater weigher @lso%afiéy "vmtgt]bdﬁg&ﬂﬁj hﬁghl&%laﬁ@.ﬁaﬁhé Eﬁénéé?ﬁer&%? ﬁﬂ;ers aﬁg' ght

of towel used during the event is relativel

high capdef@ yelsbweﬂ abspebpat %MPF%E%' U&%a@ﬂabodh%w ("]’h'@? 'Srﬁbsroea aﬁwr baS| s

vei ght's of <bmpdhEMYS the 888t @f such towels? A0 GéreralyFBveAHat inerealing thd'datehe COSt
of -usi ng absorbent fol ded paper towels 1s to provi de inexpensive "very

| ow capaci topPacitypf|atowelalsq insreases ity weight a'f“l’ngyé i8\08Y | ow
One widely adopted approach to lowering the cost of using absorbent folded towels

is to provide a towel having a-“high capacity” and sufficiently large area so that only one
towel would be needed for a typical hand drying event. in order to keep such towels from
using too much fiber, the basis weight of such large format towels is often kept low. '
These towels may be made utilizing papermaking techniques or furnishes that provide
sufficient strength at low basis weights to reduce or prevent the towel from tearing during
dispensing. Altematively, these towels may be configured so that two or more-plies are
folded to form a leading edge that has sufficient strength for refiable dispensing. Studies
have shown that fewer of these “high capacity” towels are used in a hand drying event.
Unfortunately, the greater weight of each “high capacity” towel means that the total
weight of towel used during the hand drying event is relétively high. Exemplary high
capacity towels have surface areas of 600 cm? or more and basis weights of 45 gsrri or
more.

Another approach to lowering the cost of using absorbent folded paper towels is to
provide inexpensive “very iow capacity” towels. The basis weight of these “very low
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used. Sugfp#%&"bgasi S weight towels are al so nade utili zl"ﬁ@’i’gé%‘ﬁﬁ%ki ng
techni ques or furnishes that provide sufficient strength at | ow basis
wei ghts to reduce or prevent the towel fromtearing during dispensing. The
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t . - {. ' I
to hdi mﬁeﬁwlﬁm gy B&iﬁgfﬁa%@dw'ﬁﬁis mtgmizing ihe ot MR Y o)

[ chvied ihg i ' . SUMVARY OF THE
\IABNI\/%NEI'I %\I towsfluse .dTE?I?%I n#tﬁdmﬂ:dlaz: gscgr eri b g aB e Al address PI by
the present i nMaRing His Regqwoila nake armboiant seanqmic bepeit by efushs the o8
havi ngf i nﬁromaanid Fﬂnfeix:lbh ic}pelraéenz of Eoinenecial, indmytimapl bad pdblinfatihﬁasvﬁegthgf mgd

t t : t . t .
i‘re?f‘u?;[osi c:\ﬁﬁg\;‘“ﬁé{{ﬂ ﬂjfva%c?ﬁﬂm:geﬁ'ﬁ ?ﬁv?rsﬁﬁﬁﬁfiﬁzneépiﬁewn%BSé’g:ﬁ&ﬁe'%@&f“S
500 cnf err kowdl)i.e, usscellaiogictmaterigl)y esedaduringaach ihand ddfingievent. JjhatisTitds o
about - 1300 ErNE L igHuc e toraENaioorint Pded &3R8 BRI ALH 4% maRIRIRY
of | ess t haire foldedttowelghatis diseardednd dry event According to the’

I nvention, the towel desirably has a total area of |ess than about 450.

cnferr]. For exanple, the hand towel may have a total area of |ess than
about 425 SUMMARY OF THE INVENTION owel desirably has a basis wei ght of

O o i e elror SEE B ogbd e Lol W el O™
TWA (t ot al whidhegrovidear abisorbéntJoledhay et havih®imprsvethéffectivéess@ithand may
hare o T Ring ool B e oBR Y 58 AR o SR RSB b,
nor e. absorbaiitfibraussdelidiesic mabl havingsn gombinatibre ) ial tetab arearvglessahan atsautt han
o 0SB b5t 2 et LB el e B TS MR ot et 1y
have a uni abbatrtg/gramd 4)enghihtensild strengthefiiessibah abadt 1300 meters, so that the
2 hand towel brovides a hand towel utility of less than about 5 grams per hand dry event.
According to the invention, the towel desirably has a total area of less than about
450 cm”. For example, the hand towel may have a total area of less than about 425 cm’.
The towel desirably has a basis Weiéht of greater than about 50 gsm. For example,
the towel may have a basis weight of greater than about 60 gsm. It is also desirable that
the towel has a TWA (total water absorbed) of 3.5 or greater. For example, the towel
may have a TWA of 5.0 or more. As another example, the towel may have a TWA of 7.5 -
or more. As yet another example, the towel may have a TWA of 10 or more.
The towel desirably has a unit tensile strength of less than about 1000 meters. For
example, the towel may have a unit tensile strength of less than about 900 meters. As
another example, the towel may have a unit tensile strength of less than about 725
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unit tensile strength of |ess than about 500 neters. It is also
desirabl e that the towel provi des a hand towel wuti Iity of | ess than about

4.8 grans per hand dry event r .ex the t, pr.ovi de hand
towel util imeferss As yatanoth gﬁa'HB'Su 640‘8333 ik Eﬁ'ngyeé‘ggh?“ Ehot her

exanpl e, tRBoGHHD mees. provi de a hand tovvel ut| i ty of | ess than about
4.0 grans per hand dr

features of noJE'Fta}s%JﬁsEﬂb'Ehhaﬁta'&? E’?“iekg“’f'ﬂﬁs arh%q\éga@&gﬁh&fng?eﬁa% gg%v\na

- particul ar igrams rtrtyhdc‘dq?temtafr&r@keﬁtpt&emttewandai fovidata Rand tb%tuttngraqéss
However, for a better understa l'(jg of he |nvent|on'B its advant age and

the obj edhan aRoubfSarams pefha éﬁE%thghB’Eﬁ ethftewe! mayRrovide 8, ngs

whi ch forrrhanatéwmhm*oﬂaséutaﬁrawma he émﬁmepanyl ng descrl ption of
the invention | PTI ON T GS. 1A and

1B are il ust r ANESMHEANGyarious Rdvaniage PB’é'ﬁ?s Qf WP@’ vhiga Ichﬂ'éﬂeﬁﬁe tpe

rel atively idvehfish areairdéd ohtlith pardwaritP i the&laﬁnmamgésted hereto and f&hﬁ a 2A- and
2B are i'llustrati ons of a conventi onal absorbent Fol d _t owel I(g?dtgg
and

rel ati vel y PRRNgECh Howeyes fpia Q?#Qféﬁ"?e'lstﬁﬂdﬁ‘aﬁ h ?\Eﬁ"@ﬂftm its advantaw

3B are il ypjebRidodifedby Réluse; PerBlehty sh&ne BE ReadIE RS ef&mﬁgsl wiféh forR@d  towel
havi ng i ncreased effectlveness at hand 4 graphically

shows t he further pambereef.Apdiethe %mpamngﬁese?mm ﬁf/@‘teé%"epﬁ% utility as
well as the relati onshl p between towel weight and quali ty DETAI LED

DESCRI PTI ON - used herein, the term"total area" refers to the two
di nensi onaﬂﬂﬁfp&s&'ﬂPE@%pFamE PRAWINGSheral |y rectangul ar or squar e

material such ratﬁ“?é"ﬂlleqﬂ ﬁraﬂ@r% 4 QivbntioHa astrQé:ﬁ'C ﬁél@?o\té haﬂng a

determ ned by nu t|p yl ng the gi | mension o he materi al e wdth
di mensi on &glatively lageareaand relatuvel ovabasjs weightr ei n, the term’ baS| s wei ght™"

refers to the peiqBh £d 7B SRl ifistalioRes aco?ﬂ@ﬁﬁd(daﬁgbéﬂ?béntm E@lﬂ&éx?fl%a@ih&a '

Thi s neasurenent IS usuaj? assocl at ecr relativel
sheet - | i kearfalatyehnlargesares aag 'e|F’dife|)e‘$?\9{|h§Fk§WWers vvebs and the |ike. Basis

wei ghts of t hepjgy, ew atdsaeih.%qmmﬂo&edfe rb)ééﬁfp‘i‘argﬁﬁ ms&& m.a@a hahd N
accordance with Test No. T4100m 88." Basi s vve| ght 1s

expr essed FQ’WQJH?Y’BQWrﬂﬁéﬁéﬁﬁeﬁé’ﬁnesﬁﬁhm"ﬁldwqe g., grams per square meter
Or ounces per glaf GayReally-shows the /é?atfdﬁ?fqp Bﬁﬁfdeﬁlt%tggﬁv l@{t@nd‘i'rWetrsetﬁ%l le”

refers to the geonetric nean val ue rection tensil

strengt h aHHity aewell 88 herglatiphship) PF@@FF WQ‘ &eight and qualityt h
3

DETAILED DESCRIPTION | |
As used herein, the term “total area” refers to the two dimensional surface area of a
~ fiat, generally rectangular or square material such as, for example, a paper towel. The
total area is determined by multiplying the fength dimension of the material by the width
dimension of the material. |
~ As used herein, the term “basis weight” refers to the weight of a material per
specified unit of surface area. This measurement is usually associated with relatively
thin, flat, sheet-like materials such as, for example, papers, webs and the like. Basis
weights of the materials discussed herein were determined essentially in accordance with -
TAPPI Test Method No. T4100m-88. Basis weight is expressed in units of weight per
unit area (e.g., grams per square meter or ounces per square yard).
As used herein, the term “unit tensile” refers to the geometric mean value of the
machine direction tensile strength and the cross-machine direction tensile strength
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strength val'ues are neasured by a breaking I ength test ( Met hod
No- T494om 88) using 5.08 cm sanpl e span and 5.08 cnmim nute cross head
speed. Typically, towel strengths are different in the machi ne direction

el s anmp TRUNERY 6 REGS hanES: hESaRBRCTedins ireh i vARRL Bre'fieidiredby =
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t | t t | e").
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been devi s@bnipensationtis achievauhy calnuatio aebaspl wght\mmnﬁn’@pnaﬂh nomialiged f

a8 ot g rele s, Hofbitaner uf PSS SuBnG"or AR 1ehef L UFR TRRGIBCG T
metric uni wcalculated astbe lquotient bbtaingd ibyidividieg therhasis weightinto the:squiars oot of
Pen L ot < TRl B3R Hficnb oF BRUL Filchile ard@iendie SHAHGHE " T

It should b I'C uni s are no metric un
because t hdensila strepgtrcalculationsenormalizedfor diffgrences in basnas\wght and maching a

per 2.5 o PR a8 Boef GEEGH 8ok KomERhdonS of Shiien o Bbist B oF o7

t ﬁ nsi | ;a ,he Cioealsuoremanbare usedtensileditrengthiis measured lircounces peBinth and thasis sveightght |
bn?t rTIIa'ens F?ibéﬂds%% %%ngﬁs@i%%%)éw&/ WEEWWF %? g‘el ‘8”%? rength in
English un istrength & méﬁsmed inegrams peﬂzﬁé cemtinitersrandithe basis wletgha@scmeasﬂeéd ined
TRy oo geraguafSindiBe B BLE KR nchelFineP B melfE Bndd i ncbbure b Bhuss
Thi s val ue becausetthe teshappapgtusrused for testing teneile is\set up tmaugesa(nplesm inchesber of
LT by < S8 BediaRgy Ble/ o THE bama¥ ook pe Qs BE1 484 cehfilers. L3 e

As used hembbneyiations MBT fier machine direstion teasiiey Oﬁﬁ'rfoycross mathine dn‘ecmsemsllency

f b
| :)re OgL ot to F%r H@gg F&ggﬁa% w@?&r{? fméh&ﬂ{égﬁ.c?ﬁé\%dﬁtmﬁgﬂ o ?aﬁ\gueaé{{eﬁ,gﬁpgpg Pt paper

products is determ ned by kol ansllsdﬁttqngﬂmﬂdlaTX&D'a%B(Wl d absorbed by the
duct : ned |
Bore PO TS SRRl BobS60\A8 Ty IR

23[err] C and tully Mor e specil
absor bency abeverdefidedimedic unitsf i r st cutting a 7.62 cmx 7.62 cm speci nen of

zhe material tgshgedHéreiiHedemt Hanuiowdl bty SOuRRPGETR totbeightlct hahd 1w ©0%
used during a hand drying event. This value is determined by multiplying the towel

usage (i.e., number of towels used per hand drying event) by the towel 'weight. Hand

towel utility is expressed in units of “weight/hand drying event’ or "Wt/HD".

As used herein, the terms “Total Water Absorbency” or “TWA” or “Absorbency” refer
to a measure of water absorbed per unit weight of an absorbent paper product. ?or
purposes of the present invention, the TWA of the paper products is determined by
measuring the amount of a liquid absorbed by the paper product after being submerged
in a liquid bath at approximately 23°C and allowed to fully wet out.

More specifically, the absorbency is determined by first cutting a 7.62 cm x 7.62 cm
specimen of the material to be evaluated, conditioning the specimen at 23°C and 50%
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recorded in units of grans as Werr]. Two drai nage strips should al so be
cut fromthe same material. A wire screen constructed of standard
grade reinforced stainless steel wire cloth is | owered into the |i Uld

bath. Usi nqRefativatiusidity, and weighing the, gpagimen. nBis issregerded;in, upits of grams ag
li qui d bat hrgy Braindyd skipsahBuRMsoBEER FBRFthk @amieRatehialt es. After two

m nutes, the specinmen i s positioned over the screen so that

it is.
aligned with tA\U@éﬁ"FBﬂP@MF‘eGPf flapdard grade.teinforegad sgaéqlg%snste% "Y'i’ﬁ @é‘g‘ ®Bnd
the speci Mhydrad gtté ﬁiﬁﬁufd%a@i ayéing Sfunﬁeémﬁétﬁdﬁe speéiﬁfeﬂf'ﬁpb.ﬂﬁoﬂﬂdﬁhnage

strip is attac ‘Rgcmen W th attached draj na estrlplst‘

cl anped  t o the Mmﬁ"ﬂ &Freep gagd sybmearged dorwominuigs, Aftefiwa MmNy %?mg‘e

al | oved to pg pis 6éitton39 ovaznhég&eeﬁteahatttheawgtealmesoﬂ@ch%wottmm t he
speci men ho Tﬁ re easi ng dr ai nage c anps and placed in a ;
wei ghing t rsal;ﬁebf eﬁﬁle&ﬁé%faﬁ?ﬁ@“ﬂéﬁ‘e spagimen isal °We‘?v€q OpAdeW §PSONASi ght i s

recorded i Refith it drhindpe SHipIFatldched. TRESpadifieh WntW%‘ttQEﬁed &ambalsfms kg t he

f | a
V\? (ra?lrj] clamned ta @ speeimes hoides, hwngaafodiayepa dtﬁgasmaﬁts P"‘Pr?l“?‘t’?q toectrama
- Test CapaC{f{.] d),tunhth% ﬁaﬁpthe speGifian/h tv@déta&rtéd ﬁsrﬁ%@ypé&mérdhaeest B\Ereldaditigd

wei ght by e area of e sanple. The Test pacity is expressed in units
of mllili tﬂaegrap'@gems«ear@ahqeﬁlém éwelmtmt@nabet?@ﬁe T'myetr%?eﬂm?'% TWA) in
G ans per nﬁ%@%fsﬁ@&r&@@mf&ﬁwérams as W

TWA(Q/g) = ui | Tests were conducted utili zi ng
distilled aihe rwqgigls/\ekt@neﬂ Bdbefoinyla: Total Water  Absorbency. Liquid

in the liquid bath was changed after each sanple to avoid possible-

contam nation by treat ments that m ght be present on the test specinens.

As used herein, the terns V\aterLGH'ﬁdﬂPlQW ¥Wz-"Wapacity" refer to the
anmount of water that is able to be absorbed by an individual towel. Water
Capacity is determ ned by mul ti pl ¥| ng the Test Capacity QdESCI’I bed above)
by the Towdssuming tbejéewtu@éwatfstﬁ/ee grany per mlilitar, £IpstGanacity okthgsamplay

uni ts of mclah'bb'éﬁ‘:ﬁt%}éﬁbm%%gm%h R I:gﬁmg/ﬁwg"ﬁééofthesa ple. /8 Athe P her i n,

the term "qual 6) i'S a nmeasure o

per cept i on cttm expressad inyiniks Ptrptci@ter%percmeareaeenas@tﬁr ﬁmEotebV\@éﬂrved
qual ity 15 abghieREy WA in c;mb%retamerdméth@éfrbmha%mﬁnasof tness, total

wat er absor bency, vvater capacity, confort . during drying, strength and to
a |l esser extent, appearance. For pur poses of the present i nventi on,

perceptions of hand t owel qual IwARId) ="Basit veeigh®w, | ndi vi dual test
participants
Tests were conducted utilizing distilled or deionized water to determine Total Water
Absorbency. Liquid in the liquid bath was changed after each sample to avoid possible
contamination by treatments that might be present on the test specimens.

As used herein, the terms “Water Capacity” or “Capacity” refer to the amount of
water that is able to be absorbed by an individual towel. Water _Capacity is determined by
multiplying the Test Capacity (described 'above) by the Towel Area (described above).
The Water Capacity is expressed in units of milliliters of water per towel (mL/towel).

As used herein, the term “quality” or “hand towel quality” is a measure of the
_ perceptions of the ovefall quality of a towel as used. This perceived quality is related to a
number of variables including softness, total water absorbency, water capacity, comfort
during drying, strength and to a Iessef extent, appearance. For purposes of the présent
invention, perceptions of hand towel quaiity are measured for individual test participants
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below. T resul'ts of these tests are recorded and an a e for
all the tests is reported as the quality” or "hand towel quality" based
on a scale of 1 to 10 where 1 is the lowest score and 10 is the highest
score. IEEY t t he
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during eacj, i g@&ﬁﬁg&ggﬁb&s{seﬁa@ of $to nerafiswﬁg estbcdr® YRl 18 is thauPer i or

qual ity perce e achieved: y speaking, the inprovenent is
acconpl i smdhmsmsnal | er towels having a certain conbination of
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P e of Lyebifp|i e gHosrile el a2 bondiR BmuinafiiFor Ardperiettorid) |
i n an unf cappselchtisicontrary tathe conventional biellief thatwsing smallen towels pnoduas n" and a

relativel yroq,4idA%r e@?ﬁ%ﬁ AQC%%QQ}%AV@ t%?f‘ovfe@ e ‘i’étallt\pﬁgﬁt%w 8§ all'y

i nt ended to represen as are af ive ense
The conve mellolnab maternialf used duning eaiciwhanchdryingayent ancha nmmmxbh@edu@loosmad pe r

hand dry cx@ﬂ%f’n@ tovvel has a very large area if the  overall Water

Capacity o I's hig FIG 2Ais an illustration (not to
scal e) of a coRNBMA lsnalllll.atrahm'dent toldchle) df aaqmenHOMi@bSMemt@Faldrmndt | vely

shown | pReEhabigR fedily e 873 dnd RNy (o0 Badl WRIGHE PG codilinG ' 2

in FIG thei in shownyinfits falded state. FIG! 1B isaan lﬂestra.ﬂped:fahm towebshownsh FlGs a
dth "x" I '

\émhor ter XI eng l[n(‘é?l "gﬁmglsﬂ_g{aa 'o%ﬁaq If%@ﬁo ggﬁaﬁlﬁe H}Zel ﬁa%: “ﬁﬁ““?’\s@g"é’%&mw %

i nt ended tlgng lepgtbs Sihadingzalong the iedges ofthe towelds generallyyinigodedtosepiesentrthat

FIG SA I Szyg%éhaéhgﬁgﬁ%% siffictifé The hy iofi FUEREAE hat ?3%%?‘&%@0 ent

absor bent aving 1 ncrease ectlveness a
dryi ng. THandiowels arawsed perdianddry eveat whan the towebhasea verylasge afeadiibe t owel

I's much S’Weh@ %tggrérag zqﬁﬂgﬁ%méh basi s wei ght and has rel atively

hi gh | evel's As can be seen fromthe dashed
lines, the i rrpﬂﬁv@& is an diugtratigndnetdascalehof a cennentienal gbgprbentMrFoldihand owel

shown in Ry v@nﬁa r%la@vel?%rgéa@% Hdl’é%&ﬂﬂﬂgbﬂl @e{g@? T&has R in FIG

3A in an un dsae enote e th "y"
which is §m!|l%$hmﬁ istfeldag state. FIG. 28 isan Hlustratios of a thegowebistomn ISFIGH ng

al ong the Rdges Lﬁnffolaé‘@;tfa@{"qi carsbdIRGIBH MatXhd RIwNHES!a Width SR WHRGE gbhthlly
the same as the C-Fold towel but with a shorter length. Shading along the edges of the
towel is generally intended to represent that the towel has a relatively dense structure.

FIG. 3A is an illustration (not to scéle) of an exemplary improved absorbent folded |

hand towel having increased effectiveneés at hand drying. This hand towel is shown in a
M-Fold format. The improved towel is much smaller in area and greater in basis weight
and has relatively high leveis of absorbency (i.e., TWA). As can be seen from the dashed .
lines, the improved folded hand towel has a smaller width than the towel shown in FiG.
2A. FIG. 3B is an iliustration of a the towel shown in FIG. 3A in an unfolded state. It can
be noted that the towel has a width "y” which is smaller than the width "x" shown in FIGS.
1B and 2B. Shading along the edges of the towel is generally intended to represent that
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PCT/ US98 M52 28/47419 the towel has a structure with rel ati vaéiGI/U8@61™ensi ty
than the towels shown in FIGS 1 and 2. . The i nproved hand towel

i s conposed of an absorbent fibrous cellulosic web havi ng i n conbi nati on:

1) a total area of less than about 500 cnferr]; 2).a pasis weigh

greater t hthe tawelhassa;stpugiurewith relatively, °"§ﬁ%&f‘§l¥q‘ﬁéwe@a%w&!s %‘%’ng't"&‘% Lounit
tensile ghgongth of less than about 1300 neters, so that the hand towel
provi des a hand t owel utilit | ess than about 5 gra han dry
bvent . Thequptaveg Neod (el cRBRRSer, i B EbaADerH BB SHRR R

wei ght  of goﬁ.vaimaﬁ&.on e ttatirea aﬂbs@mﬁ dbaukmcmh e2)l Pb&dis %igﬁhéf

bet ween from out ranms to _about gr ortantlé, t he total

area of t hareatasdhan about 45 aspi3) agywh %GG%@I“T ?g%l-ﬁ@ 9/gcand g yait tengile gnt s

greater thapafyvbf |eé5tr%rabout 1300 meteRy, soaRAIhE Bahd fovidl proviestd Karidtewe) and
I ncreasing the basis weig he unit tensile strength of the towel may

be decreasﬁféj‘%?‘fdﬁﬁv@&mts\ﬂﬁﬁﬁﬁerdﬁ?ﬁmgqmg the actual  strength of

the towel. ThatAdcﬁndlrIdE thé pre2eht |ﬁ@édtiéh0@tb0aré\?bn@ba£l§%fdmei thexeWelide t he
t onel ‘may be made utilizi nqag erma |rt\ t echni ques, post-treatnents

and/ or fi bdesiraply-adjustedipkRep etween from gRoUtcL 8/ grams tgiabihent

paper prody@ByesHe mipd nbaﬂyitﬁ@mnarémtﬁ@mv@msasstnah%eaﬂswaﬁéammeoarse
hi gh yield fibers, typ| cally stone groundwood (SGW, t her ronechani cal

pul p (TNP)ba%ﬁwP@ht@r@ﬁﬁtﬁh@\aﬁlﬂbéE 9¥8! pul'p (CTMP) fibers. Such coarse

fibers are USU"ﬁ rléd@éuﬂﬁ‘mé sfnf‘é 6ﬂﬁ§ tév%l%ﬁ&%ﬂ:réés?ﬁé Mé%%s&%uéhtb(h@drﬂttémé
which aid in. rTFartln he result1ng paper product so it has
9

stren
suf fi ci ent Steangtmet thedeweiin gecr e#ﬂ‘hﬁ!ﬂﬂ'ﬁ@@é{y withoutsamprenaising the acahges
‘the fr eene&ﬁe@h H"tﬁe%\%ls erhfat Qefhefﬂbﬁms éauabs.c wefbrcﬁ%&%tiéhée't Qé‘éé inltRe tdwav

freeness fibers. Wen forned paper products, these highly refi ned,
hi gh-yi el dmaydamaade wé@wamaeama}qugﬂesa@qv#s@epst-trea%@enﬁgmd{qr ﬁ'&e%@c s have
" | ower | eyfhshcefabsbbahbgncy (e.g., Total Water Absorbed as determined for

a unit weight of t ownel In an aspect of the Fresent 1 nventi on,
the increased FREP%aMRIRgERsOsient papelradusinsuch 3shand towels rpay sentain@e| at i vel y

coarse fi oﬁa&an&sof éd&?seeh%'mhé]d rsé).QS@présmtbh@e@hewsm (Sswyor thern

sof twood kraft (NSVK) ber’s, recyc RO, hardwood kraft

(HWK) pul pthprrn@ﬂgchawcaépwn@ MP&@W%BGWWB"WM%@WW%MM

with |ess c?Jré‘é fitbirS Qrd suHig hfbh?y Péﬁﬁ&ﬂo Q&Ee 'ﬁ‘é&ﬁ:r@&i& ﬁ’cﬁﬂhﬂdﬂs%ﬂaﬁ aid in
Al ternative and/or additionally, towel nay be coérTEose or nmay

i ncl ude r elmnartmstnems@r@ the repulting PPBP" E’?Qﬁﬁlsé it hasméﬁﬁ'?m éﬁ&ﬁPé'&’re puI p

(CTMP) T bgitisoR tearinb! @&htré‘fﬁﬁfg &HangBs tHd Pébrics8 of the coarse fi ber%ﬁﬁ"?ﬁ&" the
absor bent hand towe made utilizing a papermki ng process I n. whi ch

I ess presshieeness faﬁrﬁltP o W" ffe?‘PEssrﬂbﬁﬁ Whep foyegrintg Rﬁ?ﬁ(l@fﬁpi‘?fﬁame%ﬂ’ﬂmyl ni er

refined, high-yield, coarse, mechanlcally pulped fibers, the resulting sheets have lower
levels of absorbency (e.g., Total ‘Water Absorbed as determined for a unit weight of
towel). '

in an aspect of the present inirention,.the increased basis weight of the absorbent
hand towel permits relatively coarse fibers such as, for example, those described above
or northern softwood kraft (NSWK) pulp fibers, recycled fibers (RC), hardwood kraft
{HWK) pulp fibers, or stone grodnd wood (SGW) pulp fibers to be processed with less
refining to yield a weaker but more absorbent product. Alternatively and/or additionally,
the towel may be composed of or may include re_silient fibers such as, for example,
chemithermomechanical pulp (CTMP) fibers or various types of modified fibers.

Moreover, the absorbent hand towel may be made utilizing a papermaking process
in which less pressure is applied in the press section of a conventional Fourdrinier
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PCT/ US98/ 06174 paper maki ng machine. It is thought .th | t he
pressuré’v‘éﬁ%ﬂ&j at that point in the paper maki ng pfoce?gﬁgﬁgyl%gg nor e

open fiber structure or network of fibers in the resulting sheet. Such an
open fiber structure or network of fibers typically provides higher

levels of absor en%ac%?n@q{ %thgn.%ﬁgﬂ'% Pesb‘flgm th Bl;esgﬁrecﬁidhéé)ﬁ?ﬁlsaf polit'in the

struct ur eP8pe e TaRi Ng  proce e steps
such as, gpemaamglpmceisfyfeNsemtmed opersﬁinaedtmctarﬁsdire'rﬁwamffhefslmﬂ@ to create

or enhan t

onal o - ademslpRERPet SAghat BhET et iRy bRkl of iostpRaly broRtpehiptél Y

fexg rerpl _ et Idvtélzuﬂ Iabﬁorbedtwcangpathcaa closed, tight ¢recollgpsed fibes stnagiure arinetwasikn
i-ber structur of the

present invent rPapFHEa "ﬁ%?ré’ggisdmﬁggcg"de SRS such % Rf&%%}ag 6@% hﬂand
towel per gpééd garmfdrs and eveelike tofcreate baenhamice dpbapedifibgr steudiure Qrmep?qﬁgof

hydraul i c eed ush .
ot ur 6 BereAlTEeBly S et tadiBRAR hBB saipesis irdff Pottiobedch ¥ for |
but r educ egarmplesihtsugh-diodrging apetations traytiel usetirte eghangs the mee finersshuchwe nore
fl exi ble sheet. Alftdh ugh the |nventor shoul d not be hel d to any

parti cul aPr PG 5%erat i on, is believed that 'the absorbent hand

towel s of tihanpthesaspect uMbatpresent inyention, thesipcreased basisweightefithe han

ti |
ot T ons Bopaihab R 15uS) pemltE GRHTF VAR &t ok SRR IAGDS
townel s mhy&@uf@ﬂi@dﬁb@(ﬁrb&ﬁﬁg,)embosmng,l etby teopervap tlmmealstmcturesqrmtvg‘-!ﬂﬁ t han

|
ot O enkl oS i BB SRS R B
cheni cal | yeray s&dﬁbtﬁgrﬁmwataifter, mdetfmxihlmgremgmumugme iaventotishauisina He

oo g oy eGPl bl L j12Fer et B Bai niiichie 10

CGener al | ynwa@kemmvenhmemireaks%ambuegtmggthttsampqnmntnomal hand tqwel% to open
up the fi g r str é"g %%‘ g%eg.rgg é]aegenergtes ?esigﬁ%' ggmfcees%fr i 95? ications to

t he one ur e f the
present l iispehsing. Accdrdinglydihese twels inay besnare absombsbyejahlwa\(eeloyer oveyal

Cenci Lo sORERGR A corpon®] fuRi<Shifh sl aker Bl ciahcs ing Batty ) 1!

di scover egetdeptionshe conbi nati on of snall towel size, high basis wei ght ,

nana tonel | ORRiagy ke b A5G plliarbod el Aairiened 1 7

dry event d&bommgaagents While suchi Wt@bydmmmﬁeduqmmﬂbaqﬁéﬁ@éﬁﬁ%d

quality of_the t e Sef

Ter at 1 vel yotigas o T egng hEE prishcs® 3y pictliphive imalihpadt n1C |
havi ng | owbsonbanew Gmiei’aﬂy spealirig, ghémical/debonding agents appear to do little to open
8 up the fiber structure or network in the absence of other modifications to the

papermaking process.

Accordingly, one feature of the present invention is that desirable levels of -
absorbency (e.g., TWA greater than about 3 g/g) are present in combination with levels
of unit tensile strength less than about 1300 meters.

it was unexpectedly discovered that the combination of small towel size, high basis
weight, relatively high absorbency and lower unit tensile strength resulted in a hand towel .
that provides a utility of less than about 5 grams per hand dry event. Moreover, it was
unexpectedly discovered that the perceived qdality of the these hand towel by usetﬁ
would fall within the relatively high range' of much larger area *high capacity” hand towels
having lower measured levels of utility.
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PCT/ US98 M58 28/47419 " The absorbent towel is t ypi cal | y PETIUSO8IOG 74 b
such as, for exanple, a folded paper web. Since the towel of the present
i nvention has relatively high basis weight, small area, and sufficient

strength for reliable dis ensln e have a sin Ie |y and may .
have rel ati vel fhaabsg "Qef?té 'ﬂ)%\’(yglgﬁ'ﬁka f*'gqu ﬁ%‘? S, {Pfex@ rfgvéﬂgaeefa
sinpl e oveybp!gince %ttbﬁélrbfmﬁe areserﬂm\fénwﬁ paé ﬂélﬂwlé@'fﬁi?fi Basumaigad sfiall EPda
conpl ex patterns t

fol ded f
strength t@ng W?'Pfétﬂegﬁ'ﬁﬁfﬁb'e!'mp'séﬂﬁﬂ%&g?m%ﬁ 1?'138?@ sn{ﬁgp 2 e or

Al ternat i Vighve relElvEly smiislé fol@patteriis. Ffohexét’ﬁﬁler thertbwélqhﬂeﬁwecy\g}nplwdmw
conposed of nultiple plies_joined rgstézqrdq -bondln}p? | am nat i ng, .or other
t

t echni quesPatiem oga ém'a"tt Paftern | mere cpMpeX Patisms thatrrpwde bve, pg
from i ndi Vﬂn@k&\b#r@‘df Baswel fwawrar stre mftéfodmhéwdmr@mwdl mﬁotrﬁ&lﬁg framt

tensile stren for the fold e., thet osed
b owel

i ndi vi dual thg| %99}15%‘1‘165?’63%‘@” %°&W°&B%@hﬁ§mmé‘?@°dt el may beener ally
speaki g, {dipcea HlNpid G436k b LrifTBbohEINANAAREANG L otRGNERINEHo

manuf act'ur ed by conventlona paper maki ng techni ques. nd may contain

convent i onvield a towskwith a slatively high tntal basisiwright rompindividyat Ipwdasis wright
addi ti onal pjjes, h%cﬁféwoamnté thé'&ﬁh ten&%hngwfobmmmawa (e, ieitbwéll N9

processes such as; for exa ose S bed in .S. Patent Nos.

5, 048, 589 ¢arapased of inghidual H&%ﬁ'ﬂ?‘f"&bﬁlﬂﬁﬁém’bakﬁm\ﬂﬁ%ﬁ‘% i ncor por at ed

herein by ref esghér8ily speaking, the absorbent folded towel may be an absdrBéstqsapbridivel OVel
Test Appar at us The test nmethod requires no special apparat us. The

t est met hohanufasturadby conveptional eapesmaking teshniques gad mayiseptainceryentional a| uat e
absor bent dyyrélgsbd aﬂwso%npdo%as Auéhawféﬁa/&aéddmhamﬁe abdofseht Foiddd

participants are observed during their use of anples to determ ne

certain i ripwehmay b manacturgd ulizingRIogRSHes sych F%sf?" %‘WQ} itheger desgriked ingsked

to respondyisapatent ﬂo§ aSrQhGSBQ Bnd $31B9890, ihe entifd \CbHichts BAWRILR 3fe incorporated
Met hodol Oglmrglg were recruited to take part in a soap test, thus
i

di verting 'Bf?’%mi&y from the fact that folded towels were being

studi ed. They were asked to wash their hands three tinmes and the nunber of
towel s used each tinme was recorded by the interviewers. Qher aspects of
test partici pant s behavi or and towel performance were noted at this

st age. Folded Hand Towel Test

Apparatus .

The test method requires no special- apparatus. The test method uses the
procedures and materials described below to evaluate absorbent folded towel samples
using test participants. These test barticipants are observed during their use of the
samples to determine certain information. After using the samples, test participants are
asked to respond rate the saﬁxples in response to standard questions.

Methodology N .

People were recruited to take part in a soap test, thus diverting attention away from
the fact that folded towels were being studied. They were asked to wash their hands
three times and the number of towels used each time was recorded by the interviewers.
Other aspects of test participant’s behavior and towel performance were noted at this
stage.
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PCT/- US98/ The mul tiple hand washi ngs by eac
partici pa\ﬁéjgg’ﬂnég wash and dry their hands three ti mes)pc* §8m6174

el enent of |earning about each product to take place, so that behaV| or
can be nodified accordingly if necessary. Analysis is based primarily on

the —third wagg rﬁv.gﬁ:”e hénd?\ﬁaém’lgg B! éd&l’ﬁeé! %Sﬁi‘élphﬁt (ﬁ é”Wahﬁéhd An} theirhahdes

with the towel's I spensi ng nechani sns, and believed to re esent

the nost nétreetimes) allowsi relement o lagming abqyi gach awpﬁ&ﬁl@ Rlage, $gdh
thor oughl'y hav.?recatnmergaém@d SccbRiifld 1 Ab&éksaR Niiafidls!iy baved mﬁnﬁbﬁwsed

t hr ough th cor | spensers erever possi bl'e. D spensers were nounted
on st ands._ thirdowash neswlts aﬁtbﬁ@||0W%ﬂ5Qf§$9@§“!§"ZWﬂT°é"%ﬂ)’ﬁ§ dhe tawplsandy set at

a hei ght of sﬁgﬁsﬂghﬁr aﬁgﬂé’ %nh?bélﬂe@@di to represent the FhosOARuRP Qﬁhdﬁéﬁ vitnsi st ent

across all provi ng di spensers in order to control,
as far as mmthdWlhemmdsu@éﬁhBl;ﬂug ¥h respondent. Al soap, - towels

and di spenser sy 36etefe @%B%thauy anq[ weretispenS&d thrélighfs Rore@duct vas

returned to | aboratories for testin he basesheet. Water sanples were
t aken fr-omdispehsérswhereyer possiblg. %smwmrsmouw o slands,whigh sither.2t0qd,; 5

mght aff egt‘ thiEs gﬁ&eq{unp lobes c?ﬂxré)&rfld S6tAP aMRight BENS Qnetéﬂ@%bov@ tHEPRdor Of

towel s use vatron ot Tlest Participants ring the test,
partici pants Whesospusedwas consistentacross all fests @ was provided in Pumaéﬁpﬁaﬁs

hands did r.—?ﬁ%?%ﬁcﬁ&ntﬂdﬁ @s b a"s?@?ﬁﬁe%ﬁ%&uﬂ%ﬁéaﬁ by each respdNdBREAlPdoapp Vel s

used to dr more than one(towel): Wre these used
i ndi vi dual Itgweis and disparsersused were unbrandiedr the third hand dry, participants

were taken awgynddiod0e J?%agiéigﬁéct% r@ﬂm?é&’tbtlaboréﬁﬁég for fakting of frenduct ed in

whi ch parti ci pants wer e gi ve spont aneous comrents
on the towbasesheet; Water samples were taken (ffomaghtlmatrpaﬁgd alspdestad foni t v,

effecti Ven\‘}%ﬁnesgsﬂmsg’asmgnﬁéﬂﬁaﬁéé e gase of rinsing off soa QnACRERR! then the

size of to etal l ype' of hand dryi ng
met hods usmnmemtﬂowelsa—tsed-how the towel s tested corrpar ed with these.

Observation of Test Participants
During the test, participants were observed to answer the following:

“How many hands did respondent use to remove paper towel?”
“Number of towels used to dry hands?”
“If more than one(towel): Were these used individually or together?”

After the third hand dry, participartts were taken away from the basins and an short
interview was conducted_ in which participants were asked:
- to give spontaneous contments on the towels used;
- to rate the towels for.quélity, effectiveness, strength. and comfort;
- to comment on the size of towel,
- to give detalils of the type of hand drying methods used at work, and how
the towels tested compared with these.

10
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PCT/ US98M§sMB47419 St andard Questi ons - After the tHETVEHLRH4dry,
each partici pant was questioned about a |ist of features associated with
fol ded paper towels. They were asked to rate the towels using a 10 point
scal e where 1 rrecgas very poor and 10 neans excellent. ‘In particular,
parti ci panPtangargues dtorate: "...(t)he overall quality of

the paper towakgr thehikdieshd diy, each paficipahbwas questionéa aboutiarlishof featuresy”

The over apfsoeRisLHvERBEPaRR BrBs, Toey weis axhey M5 Hs i SHaR I8 a 10point 1,

test parti gidi@WwhéreEmeans ety podrethdi 10 meams exvellentzin partiqulas, pasticipantsiverey a 6

poi nt "scale where 1 neans "nuch too big"; 2 neans "a little too big"; 3
means " abo@#kedHR rateynt size; 4 neans "a little too small"; and 5 neans
"much too smal ", Exanple 1 - Using the nethodol ogy

descri bed above, roxi at el y 00 tests at variqgus sites wer e
conduct ed uti riz-i(ﬁggf’ﬁ"é'aﬁ'l‘?q&?égegﬁﬁ?ﬂst els you Used® " a single ply CFold
absor bent paperheltowets contfolt dblisg dryimgt Ki nberly-Clark = Corporati on,
Roswel | ' Georqi ' I ngl e ply M Fold absorbent paper towel_

a; . - a Si n%B
avai | abl e fr onThetawets splorandappear@geel 5t i on, Roswel |, Geor gi a: -
five experi nertru toWefsttbngtheor bent paper towel manufactured utilizing

essentially t he same. furni sh d, papermaki ng techni fjlues as the
comercially 5171%9"35?“&3@%‘6%"9?%°meé&§§?r@ﬂ"8%8wgna Sch experimental towel
had the sane area and overall MD and CD Tensil e strengths, but different
basi s wei ght.s_and Unit Tensile strengths. . ring, each test

numbers of tokBe ?S&mmaévwma'awsg%ﬁ&wﬁﬁe‘f‘s 588&5%&‘8‘"3? “S'"%%§8Pi’18ed
above. Thegefswhe® Pimtahemichaso big"; Badakans“a lithtdo Bigte!3 hbdrs “aboutdse right

cal cul at ed :
size™ 4 means “a little too small”; and 5§ means “much too small”.

Example 1

Using the methodology described above, approximately 1600 tests at various sites
were conducted utilizin'g'the following samples: '

- a single ply C-Fold absorbent paper towel available from Kimberly-Clark
Corporation, Roswell, Georgia;

- a single ply M-Fold absorbent paper towel available from Kimberly-Clark
Corporation, Roswell, Georgia;

- five experimental M-fold absorbent paper towel manufactured utilizing essentially
the same fumish and papermaking techriiques as the commercially available products
described above. Each experimehfal towel had the same area and overall MD and CD .
Tensile strengths, but different basis weights and Unit Tensile strengths.

During each test, numbers of towels used per hand dry event were observed as
described above. The results are reported in Table 1. Hand Towel Utility was calculated

from the data and is reported in Table 1. After each test, pérticipants responded to
standard questions and hand towel “quality” values were determined. These results are
 reported in Table 1. - ' |

During the tests, various towel samples were measured for length and width and an
-area was calculated. These results are reported in Table 1.

1



fromthe data and is reported in Table 1. After each test, participants
responde§, a7 standard questions and hand towel "quali ty w
determn d£ 8% results are . reported in Table 1. PCf, ?]ﬂéet he
tests, various towel sanples were neasured for Iength and width and an
area was cal cul ated. These results are reported in Table 1. WO

98/ 47419
st one-hundre ram
PCT/ US98/ 06174.‘-0Wel weights werie detFrrmnedﬁatgeag?ree deteer‘nrt] nedh tgo t ﬁg near est

one- hundr edcbrhlegtlonal tgchnlquea\ﬂaﬂ&vmmtOFqube'sefe BpaAsyre/as dpscribad ahavet ovel s
were neas”ﬁ'ﬁ%ﬁ%— Cérb %@l&qxea?‘ﬁ 4These results are reported in Table 1.

Machi ne di ensr stren and cross machine direction tensile
strengt hs V\eMacmBedue@mnftemslle I."Lremihpnégrq;é mcblnﬁgﬂlﬂeﬁﬁqmﬂﬂbtﬁi@ﬂgtﬂ'éscr i bed

above and et med KRGS 16 hd SanBbl Scctyeife b et sdbabg st Tensi | e

and "CD Tel§ respec Stren was can cul at ed as
descri bed edported an'aabls1wgeme@olumh§@dmhéMBo'lmnsﬂﬁ W@ddﬁﬁgTerﬂ*ﬁt Tensi | e"

Total Vatey §g“ EQ Yﬁéﬁ%ﬁe §9a WBL%Etc é&ﬁ&%&ﬁ%a% gﬁoﬁgdt he

procedure Pove an rep orte er t um heading "TWA
The  TWA undardie omlumnthcedingducibmmﬁla't ed water capacrtles as descri bed

above. The r es‘r'etEFWaté}rA%éB?o%g ajaFﬂagtf} sr-%ﬁg:\e% were determi cGrathgls gigen from

Table 1, the large area the greate "t wat er capacity and
t owel wei gbtocedure gescribed abave and eree'epmedmderme cokima heaging 'BNVAT. The

I
dor respond b lSd ferslsBf 6 Bicdatelhér abiciti b R crbl bR, Yho feduts |
smal | er aranrbb@ltectnhé'wla“bld a noderate towel weight and water capaci ty
Th | I .e.,
more tovel s usonchepb ARG Farllite [l weRC gl GuFhal whEneestiar (- ©-
greater. capacity afichtowshwelght. 11t hasithe Ibwest ievehef] UtlllUram g bighs leye{ erqUFyty t he
| t ot | t
ot ¢ e Vi B it b oS5 B a0S T £ oo

area (corrp'ﬁV\@d to the C-fold towel) and the simlar basis wei ght s
resulted in m ﬂiﬁ%fﬁé’ﬂsﬂﬁr rea than nect@d%@ghgrensmeme@ﬁ?é& 1 for

Sanpl es 1-5, n e towel area, ens Il'e refmaln

const ant awadter hapaws | Bhevsmajler amcbf erg!drtmeldaswd in Beater ﬁ@,wg{ rusage (ie.,
unexpect ed | t ownel
utility (i m@?ec{ogrgéelféeﬂ ptef WFA? o3 szgaéq ih%ﬁgrl. tre %ér%'%g&gm ams/ hand dry)
and an unex pechjSamotee‘awel has a p@ﬂll: areadd2% GWE)I. thelenvestyowel werght towek erri ng

now to Fl qm;%%@ﬁ&b@&ﬁﬁﬁ%ﬂﬁb\r@?@ﬂe&%ﬁﬁ#ﬁe sirkAgth EH&"SE?t%@I bfy and

~towel weig area I s shown 1| g Ical form Mre specifically, FIG 3
| s a gr aphutrlltyMTbﬁ mushesmajier ipwel area mparad(t%tharﬁjf%@weﬂxﬁeﬂéee sigiar bﬁﬁ'ﬁ lity.

| e., 1/(‘[@;6? deat"y)n\,fﬁg%g(&goweﬂ{;g ge-axis and towel quality as another

- axi s. rom Tab are | otted at points
i dent ified as acambsseen @sMQifﬁEl%amn!ﬁ‘a5mheﬂ tewelarer. M Tensilg and

CD Tensile remain constant and the basis weight and TWA is increased, there is an
unexpected decrease in towel usage that resuits in good levels of towel utility (i.e., towel
utility values of less than about 5 gramslhand dry) and an unexpected increase in
perceived towel quality. .

~ Referring now to FIG. 3 the relatlonshlp between towel utility, towel quallty and
towel weight and area is shown in graphical form. More specifically, FIG. 3 is a graph
with towel weight on the X-axis and the inverse towel utility (i.e., 1/(towel utility)) forming
one Y-axis and towe! quality as another Y-axis. Data for Samples 1-5 from Table 1 are
plotted at points identified as S1 to S5, respectively. Data for the M-Fold and C-Fold
towels from Tabie 1 are plotted at points identified as M-Fold and C-Fold, respectively.
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towels fromTable 1 are plotted at points identified as MFold and C Fol d,
respect i wa 98/47419 - PCT/Us88/06174 WO

98/ 47419
PCT/ US98/ 06174 Data for the towel quality are represented by the
synbol [err] and data for the inverse towel utility are represented by

t he synbol Dataferjthe towel quality apgrepraseptedithe syapol @ @ndZlata fee thednyerse: Fol d
t owel has tXﬁEVutiﬂfng}ﬁggﬁJekéﬁfég‘B?tﬁéeéyanol «gd OW utility. The M Fold towel
ibrts a better

havi ng | ess area’ex ['evel of utility but | ower quality.
Sanpl es 1-5 exAs ¢an be seentiomn fiG| 3tbe largs Cefild tawel haa ¥piydhigh auality and venre
quality o - t%?a%er kb t he
sane hi gh ‘a\ﬁ'a |||t&.y?'2éﬂl{fﬁéﬂé§\9$ﬁ*av@§|le t omg|e§§{§?§ atbtse h’% L%ves'é.ﬁgu%\%ﬁog?ﬁ
utility asquality. Gamples 1-Svaxhibit increasing levels of qualily.nSampiec? basthe sameruality,

t hat even I et | n?gj : esent
I nvention %Jz;‘\f}gﬂﬁggﬁr@%?%gﬁtgﬁbﬁh?r%@b%g i' n5 hggg?:érj ‘?‘%‘?{" gﬁﬁﬁugﬁtyiaggré?ﬁgr .
wi t h det aiFald towel et hasithe same leweliof wtility asothedd-Foldtowalent i on, the discl osure

is illustnatiyeeUnkrstdid Hﬁﬁw,eﬁamn%?@?ﬁ@@mﬁ?tcﬁé:’acﬁ%ﬁ%%r@! ly in
matters'of shape, Size ahd arrangenent of parts Wthin the principles
of the i nwavantages of thecpreseant inyeotion havecieentsed forth inltiye fanegdingrdelscyptin, al
meani ng ofyo L ffed vt Getalls $fthé Rtk GGrePRHRERAEIA S thd ThvBhfort YWY &SS6&re is

illustrative only, and changes may be made in detail, espécially in matters of shape, size

and arrangement of parts within the _principles of the invention to the full extent indicated

by the broad general meaning of the terms in which the appended claims are expressed.
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PCT/ US98/ 06174

PCT/ USQ8M§BI8/H47419
hand t owel

WO 98/ 47419
[err]

VWHAT | S CLAI MED |

WD 98/ 47419

S:

. havi ng i nproved effectiveness at hand
wei ght of the towel, the towel conprising an absorbent fibrous

1. An aBS€HUSEHR61TH| ded
dryi ng based on the

‘cel | ul osi ¢ web hav{mg T CcpmbiTatt ajtothl area of less than
about 500 cnferr];}| 2 [: « badi L. Olwngr gat ef than about 45 gsm
a TWA of greater tharghBout Rlo/ S g f;un t tensile strength of
| ess than about 1390 &i«f;ers, S fe hand[Towkl provi des a hand
towel utility of | ess—rher—eabgut—y ret—hatrd dry event.
2. The hand towel |of&fkai|m d| gk toysl pas p total area of less
t han about 400 crgird. ©f w Fhejthanpdt opel of claim 1,
wherein the towel L&—aMﬁA#- ;+ﬁm
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about 325 cnferr]. - The hand towel of claim1, wherein the

towel hawopesbasiss wei ght of greg’m wmmmmmﬂut 50 gsm PCT/US98/6174 5
The hand towel of claim1, wher basi s wei ght of greater
t han about 60 gsm . The hand téwelF of claim 1, wherein the

towel has WmﬁlstmnﬁMEDls:rength of | ess than about 900 rreters.

Zf.re-rll-gt? hhgp | tovvel f?ﬁ%#ﬁ'ﬂ%ﬁ‘f’qu ﬁa&n%'\ﬁlhprg@éd éféée%éf%etsg owel of
clbai' tmll1 c wharying rbabb@ohmwd demhmfltuekmel Hhmbbvtebngmpm_smg atrl]y!bgir::ent fl bm;:c;s Ithan
abou g er Al : e han owel of claim
1, wherein ?%E"’F I‘\?ﬂ BeQ hﬂ'&‘ towel utility of | ess than about
4.0 grans per haﬂdtaﬂﬁmaeﬂm’sthanaboutSOOtm An absorbent fol ded hand towel
havi ng i npr.oved ecti.v, Xl.ng based on the weight of the
towel, the tome?ebéﬁ gﬁr? 9rgR %[ﬁg%lrpg%%{t@%mus cel tul osi c web having
inbconbi natiﬁn afTWAofgreata'ghmabomrSeglg(ﬁnd ess than about 500 ;:n[ err]; .
a basis weight o reater t out, 45 .as ' a TWA of greater
than about 3 g/@“"ﬂte"s“e stren&ﬂtog%épttm%tﬁ{u%?oq P8I & bout 1.9 to about 3.4
grans; and gg that the hand toWeéltprovides & hard toeedutiiityodf lessthan laboutBogramsiped band
neters, so that the hand towel provides a hand towel utility of |ess

t han about @@P’ﬁ?ﬁs per hand dry event.

15 WO 98/ 47471the hand towel of claim 1, wherein the towel has a total aré(57 le80thanc174
11. The hand towgé of claim 10, wherein the towel has a total area of |ess
than  aboRPRBA0REMer ] . 12. The hand towel of claim 10, wherein

the towel has astotfhe RamPtowe! bedaim! 1) aerein i towsPhascariotalarea of less than13.
The hand towel of%_,cial m 10, wherein the towel has a basis weight of greater

than about 2RP4Y 14. The hand towel of claim 10, wherein the

towel has a basis Wﬁhélhénd)fomt 6fdldim 1, wihaegin tHeototvebRlasys basis weight of gréateThe
hand towel of clabtg , Wherein the towel has a unit tensile strength of .
| ess than H80@PY B s, 16. The hand towel of claim 10, wherein

the towel has asunithd Rard lowebbf diign 1) whierein trestewehizas @basis wéight ofgreater
17. The hand towel of claim 10, wherein the towel provides a hand towel
utility of thap@beut§dgsmy,,t 4.5 grams per hand dry event.

6. The hand towel of claim 1, wherein the towel has a unit tensile strength of
less than about 900 meters. ' _

7. The hand towel of claim 1, wherein the towel has a unit tensile strength of
less than about 725 meters. _ '

8. The hand towel of claim 1, wherein the towel provides a hand towel utility of
less than about 4.5 grams per hand dry event.

9. The hand towel of claim 1, wherein the towel provides a hand towel utility of
less than about 4.0 grams per hand dry event.

10. An absorbent folded hand towel having lmproved effectiveness at hand
drying based on the weight of the towel, the towel comprising an absorbent fibrous
cellulosic web having in combination:

a total area of less than about 500 cm?;

a basis weight of greater than about 45 gsm;

a TWA of greater than about 3 g/g;

a towel weight of from about 1.9 to about 3.4 grams; and

a unit tensile strength of less than about 1300 meters,
so that the hand towel provides a hand towel utility of less than about 5 grams per hand
dryevent. .
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18. The hand towel of cl aj ' e towel provides a hand towel
utility of less than abi}lﬂ“ u“ E“ﬁl&g‘ hand dry event. - 19. The
hand t ow®O 8¥4781%i m 10, Ry has a wei ght of RGCEHSBEEL 2.0

to about 3.0 grans. 20. The hand towel of claim 10, wherein the
towel has a weight of fromabout 2.25 to about 2.75 grans.

16 "11. The hand towel of claim 10, wherein the towel has a total area of less than

about 400 cm’.

12. The hand towel of claim 10, wherein the towel has a total area of less than

_ about 325 cm®.. '

13. The hand towel of claim 10, wherein the towel has a basis weight of greater
than about 50 gsm.

14. The hand towel of claim 10, wherein the towel has a basis weight of greater
than about 60 gsm. _

15. The hand towel of claim 10, wherein the towel has a unit tensile strength of
less than about 900 meters. _ ' '

16. The hand towel of claim 10, wherein the towel has a unit tensile strength of
less than about 725 meters. ' ' _

17. The hand towel of claim 10, wherein the towel provides a hand towel utility of
less than about 4.5 grams per hand dry e\(ent.. |

18. The hand towel of claim 10, wherein the towel provides a hand towel utility of
less than about 4.0 grams per hand dry event.

19. The hand towel of claim 10, wherein the towel has a weight of from about 2.0
to about 3.0 grams.

20. The hand towe! of claim 10, wherein the towel has a weight of from about
2.25 to about 2.75 grams. | | |
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