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\CLOTH-LIK§~$@§53§HEET AND METHOD FOR MAKI NG THE SAME Fi el d %j t he I nvention
_ cooo00z . ThHé present invention is generally directed to 5 ﬁﬂgﬁ? 23004
absorbent products, such as paper wi ping products, baby di aZoBr ezg%al
care products, disposable garnments, and,the |like. For instance, in one

enbodi nent, the present invention is ditected to paper w pi ng pmmmu
are not only 10 strong, absorbent and soft, but al so have the | mmm mm
of cloth or linen. Background-sPTEmelhBATE oRHEBESor bent products such.,as

paper towels, industrial aynap Wi { food 15 rvice

Wi pers, feminine product é#Da(rii{ ﬁ%%& %%Gpﬁgﬁgg%mare desi ﬁﬂﬂ@mm‘ﬂmmﬂmﬂm&
i ncl ude several inportant pradelid ef ther examfdien t he product

good bulk, _a soft feel and should be highly absorbent. The product &omul d
al so have 20 good FheePFesanfennfast it hdstrnddly edisectedriag.

Further, for st .applications, th roducts shoul d have, gpod stretch
charac%eristigggug 0 &qﬁ?%ﬂ%%£59§i 45ﬁ%§h %ﬁmpiﬁﬁﬁnfﬁékﬁgdeteriorate in
t he env[ronneggogﬁcwghc@ggynﬁfgﬁgfgqtﬁgygoﬂglt Pastoa By attenpts have
been made to €nhance and i ncrease certaln physical properties of paper

Wi pi ng productis spod abtllee gasdmentas, ard adres.likd or tEwwt thytakowever, when

steps are usually 30 taken to increase one property of a w ping product,
ot her char act éfj §fiec EWIIREHy odithd RESSPE 1InVERDDPDR 3P0 PCT/ USI8I 23004 -

2 6 AP R 2002 ;2_' adversel ted. For in in_pul p fiber based
Wi pi ng producfjsl,res(%ﬁdﬁé%s %’aﬁ%gﬁpﬁ%} a%%%d%ié%ggﬁ%%s?ﬂg %&‘r%ﬁﬁ%i ng
interipber bopgiRtd) HHsbidEnPaRed yed:, IR M1dHonave redeicingkfi ber 5
bondi ng, however, adversely affects the strength of the product. In fact,
per haps the nmesd digefli @fi tClateh complExemr obl emto sol ve in designing a

paper w ping product is th . ilit dto ig rease sot%ness W t hout decr easi ng
strength. 10 One partlculaﬁ—ﬁggﬁggé—fﬁéb—ﬁ%s—ﬁ?@?@ﬁ-ﬁo be very successf ul
in producing paper Al Ad& s such as paper towels,
industri§l wipers, baby wipers, diapers, food
f 15 sexrvice Wipers, feminine products, and other
similar products are designed to include several
important properties. TFor example, the producté
should have good bulk, a soft feel and should be
highly absorbent. The products should also have
20 good strength even when wet and spould resist
tearing. Further, for most applications, the
products should have good stretch characteristics,
should be abrasion resistant and should not
deteriorate in the environment in which they are
25 used.
In the past, many attempts have been made to
enhance and increase certain physical properties of
paper wiping products and other similar articles.
Unfortunately, however, when steps are usually
30 taken to increase one property of a wiping product,

other characteristics of the product may be



W ping products is disclosed in U S. Patent No. 3,879,257 to gentile, et
al., which is incorporated herein by reference in its entirety. In Gentil.e.
15 et al . W@I%¥8¥Wess is disclosed for producing soft, absorBeEmpsos E?ﬁbé ply
fi brous webs having a |am nate-1like structure. The fibrous v@l&Ng C ad
in Gentile. et al. are formed froman aqueous slurry of principally 20

| i gnocel lul osic fibers under conditiond which reduce interfiber bonding. A
bonding material, such as a latex elastoneric conposition, is applied to at
| cast one supByeeseflnt B fegdrddh. a Bpacouspante pain epwlp Thebéondi ng mat eri al
provi des 25 strength t.o the b and abrasion resistance to the surface .
Once the bon Pﬁ&&mﬁﬁﬂ%@ﬂ BIP FePUFBESF 23 BhelRFER*BFItAE web, the

web can be br j s it h, i ) jfically, 30
the web will d%%%]e%aeélt tﬁlgn%%%f%%gé gu‘?%%%%%%%o?ﬁ%%ﬁowfﬁgg%attern by

whi ch the bortiengpaper W9/ 2682900 RGTMIOB 1288041 ng 2f Sbér P R 2002 3
material was applied. The web is then creped fromthe creping surface with
a docBor bl adenddnepi Apuaieene rdeersed vaiffedeponde abdeugshupts t he
fibers within. the we t hereby_increasing the 5 softness,.absorbency, and
bulk of the W5 BRPEIRE ol (57 1EAT e BRHOPTERES dIRTt CbRE A gent i |6, ef

al ., both sides oddi®PaPspIER &5 esSTepednahi§igh bgndipg . materi al has
been appli ed. Thecbﬁgbesses di sclosed in Gbntile,ge?ﬁ%l.ngoﬁhgve provi ded
great advancenmiirgy iprddiectaris of heekbhlyi dy sposaht eeaspi agfpnedsicts. |t
woul d be desirable, however, if the softness of the paper products

di scl osed i n“ddhadte dreasingufBr PRIt hcr eased Wit hout substantially
conprQm si ng the t t u I very

desi rlg)bl e if nor ej(%e(s)t =T gehiv)\nirbi g°‘gé§ ug%étcﬂé%f\ggﬁégﬁgoggcg . As paper

W pi ng produGtsi-yhaste- el siell, i h hers@ht DegSpapeske andl § eghdobrhbe paper
products have becone increasingbgjnnre inmportant. 20 Specifically, one of
the prinary plrpssePeidersposabfibsphpeedwipi HgSprBatens Ne.to serve as a

substitute faor vari cloth and textile fabrics..As,such, it _i§ very
desirable to %&ﬁjl%?ot%eé?%ﬁigim%&—%iren‘d{‘ﬁc%abﬁrlWﬁFRSrﬁFﬁauct t hat
has a 25 sof tpessin lWpkranerégel thatrgl aaekyeppsi mhakearghat h. Thus,
there currently remai'ns a need for a paper w ping product that closely

assi mg at es tdie 4100k ampréeessoisclivshlodedeédrapsodesivgssbdt, a 30

cloth-1ike paper w ping product that. has inproved softness over

convent i onal %%%R%ﬁ§%tmh$+%9g?ipiy £1088us hebs having a
laminate-like structure.

The fibrous webs disclosed in Gentile, et al.

are formed from an aqueous slurry of principally

20 lignocellulosic fibers under conditions which
reduce interfiber bonding. A bonding material,
such as a latex elastomeric composition, is applied
to at least one surface of the web in a spaced-
apart pattern. The bonding material provides

25 strength to the web and abrasion resistance to the
surface.

Once the bonding material is applied to at
least one side of the web, the web can be brought
into contact with a creping surface. Specifically,

30 the web will adhere to the creping surface

according to the pattern by which the bonding



2 6 APR 2002 4 remmining strong. A need further exists for a cloth-1like
paper’ w pi 9@£ﬁ§PCt t hat does not becone as conpressed mhep 0e3
convent i onal products and therefore also has the feel of a E§§5§%f§8ﬂ?t
during use. A need also currently exists for an inproved 0
produci ng a base web made from pul p figers, staple fibers, and m xtures

‘thereof for use not only in various w ping products, but also in other
pt oducts t hat a need exists

ired t b b_fluids. .| hi d,
for a base mé%ﬁ%§5¥$érw%%r%ﬂghfgiggrB%ﬁg§e§nas?H%Fbi@%ggg&iérﬁmckup
capabi | i ti es..yfs neeshfngt Hers &xé s scfiog aachagreysaeproe%§§i§§r orienting

.fibers inthe Z direction within a base in order to inprov sor bency and
ot her variouxldhavelstrecisancsal Bundebyndé ahe Hnvenptentchbe present
invention, at_ least in a preferred enbodi nent, recognises and addresses the
. foregoi ng dr EMRR%S whehHef t e evePestBerpbyoinareasanst theti ons and

nmet hods. Accor di ngl t r.esent inventi referably provides an inproved
procegé for[ﬁ?éﬁé%%%’a %s%b%%%yha%% f#BﬁEpEFpLSFbgFé; staple fibers, or

m xtures thereof. fheofsesenérh¥eoti ORbbLIhBAE BAgEERaRLY 1pr Ovi des an

i nproved liquid apsorbent product. The present invention preferably

provi des an iGgninike. net hal. f opophoduideagot| bhk- paperpaper awiepi ng product s.
The present invention_still further preferabIX Rrovides disgqsable W pi ng
product s t hatCHRRRA t hEC 2Pl afeRdind PakersplangpobRepr a@R4tedThe present

i nvention preferabfﬂepépg&g§$eg 8%8&?6E%ge'ﬂa8 LRI ng product that is
softer than many conventional products ite sngﬁi%évrng—tﬁnparable
strengt h. Thewpresgnbvideengreatf davhaeepentsr abl yher avicdeg a met hod for

producing a cloth-like base web by applying a bonding material to at |east
one side of andkimronébePedahbe wWhbintenredeprag aft| wauddobe side of the

web. The present.invention preferabl rovi.des a cl.oth-li ke paper w pin
pr oduct tﬁat ﬁ%shﬁggf%y gﬁ%?%%?inb a¥B§SE°§gBeF8 P&oEgFfP€P§ tpnechaﬁicgl
debondi ng st epsoduces 6aAPRLE004 énTb%gemée, NEri BYenkbafashll | further

preferably provides a nethod for producing a base web by appl ying a bondi ng
materi al to aint¢eassedneishdet ofubshadtoadéyl edmpebmasdngh&hnecr epi ng at

| east. one side of the m§b %ollomgd bg at _| east _gne _post-crepi ng step, such
as md ocrepi FgFERSFBact bhe BFAEUGFSt heIheBOBtdappiEgi R§ ALY ution to the

web, in orderglo; fupibes seRhARCE1¥RAL 9YRPLIBERE BBl Ry
be produced. As paper wiping products have
evolved, the softness, look and feel of the paper
products have become increasingly more important.
20 Specifically, one of the primary purposes of
disposable paper wiping products is to serve as a
gubstitute for various cloth and textile fabrics.
As such, it is very desirable to be able to design
a high strength paper wiping product that has a
25 softness, look and feel that closely assimilates
cloth.
Thus, there currently remains a need for a
paper wiping product that closely assimilates the
look and feel of cloth. A need also exists for a
30 cloth-like paper wiping product that has improved

softness over conventional products while still



The present invention preferably provides a cloth-like base web that is
,soft, has inproved absorbency, has good dry strength, has good wet
strength, is tear-resistant, is abrasion-resistant, and retains its bulk
when wet or dry. The present invention at least in a preferr $Z§Pﬁzmzt
provides a nethod for formng a cloth-1ike base web that |nc d

99/ 23290 6 PCT/ US98/ 23004 2 6 A P R 2002 ' steps of first hydroneedling a
web containing pulp fibers, staple fiberg, or mxtures thereof. Once the
web is hydroneedl ed, a bondln material is then applied to at |east one

si de of thECMBBINERIroAE. $méqbglr®nee@s@50ba clotle-like papes wiping prodwat dhatidoebas
been di sco :’Q%g:[

mat eri al | XICF g%so g{s%a%sh '? %‘ggéhg t%ﬁcow “tp‘{né% ro%iﬂct? ‘H:ﬂl? peforé qtfﬁ)n&fsqg%nce
gi ves the ﬁhﬂofhekmmpﬂduanmmngmdafeel 10 of a cloth product. Al so of
significance, it has en furt xpect e ered hat the process
of the present invBf& ({)%ﬁo Rorend IV“? ‘?Ieaé’s’é%prg%efd([j lﬂftpr‘é ucig p base,web

adversel y axflzfdecﬂroﬂﬂ}ﬁllﬁfﬂbeﬂgbﬂapl@fﬁﬁéﬂ@ e Dmixure® MRS ub® n6OBNI§ i RRRUsY 15
made base webs. As used herein, hydroneedling a web refers to _a_process by

whi ch the voéamgsprgﬁlaﬁt%&%alwaotbwuvraflmtfyﬂ@ft aF¢ [RAaYirpd e absosp fluids. o ghis o
process for r ¥ t

o 5. 137, BIDTECPRERELLNG BHafbals AEh WG oprol LR RngY bl ibpiove IR
inits entipickup. caparblﬂansneﬁs)le@t fusther emstm;@Qr-QnaMrmd -pnocess) foxavienfing fibgrsfin ber s

one pr of or 110 % BRI O0R €A Tn Rt ¥ Bieborkr Boxchlendl R Stnetbionf

whi ch can kha@ctesiites, is applied to both sides of the hydroneedl ed base web
according to a presel ected pattern and both sides of the base web are
creped. The bonding 30 materi al sﬁannhQeré[mnheneach side of the web in
an amount from ab]ﬁ)gt 20 to about 10% Db %;5 WD 99| 23290 ~~~5~~3~~~ 7
The bondi ng mat erigl Pregent ig¥ention, af deash B e? Pagfersed yAmpodiment,, reppgnises and e
vinyl chl ordqdRssedr thd foRéduakd YralBacks rhnaneefwmwsnsptpnoﬁ het RefdhREonP gl | al
is a cross-linked ethylene vinyl acetate. 5 The base web used to nmake the
paper wi pi fgethedsduct s of the present invention can be made exclusively from
wood pul p, such 3g pl e
i ber o stch as. sycRAAH e oh Bk G BHich IR REARIPHBVRIKE u SR PR i
producing a base web made from pulp fibers, staple fibers, or mixtures thereof.

The present invention further preferably provides an improved liquid absorbent
product.

The present invention preferably provides an improved method for producing
cloth-like paper wiping products.

The present invention still further preferably provides disposable wiping
products that have the appearance and feel of a cloth product.

The present invention preferably provides a cloth-like paper wiping product that
is softer than many conventional products while still having comparable strength.

The present invention further preferably provides a method for producing a
cloth-like base web by applying a bonding material to at least one side of a hydroneedled
web and then creping at least one side of the web.

The present invention preferably provides a cloth-like paper wiping product that

is made by subjecting a base web to two different mechanical debonding steps.



10 enbodi ment, from about 5% to about 30% by wei ght of staple fibers can be
.mxed with wood pulp to formthe web. For instance, the staple fibers can
be relatively short synthetic fibers nade from for instance, polyolefins,
pol yester, nylon, polyvinyl 15 acetate, cotton, rayon, or m xtures thereof.
In an alternative enbodi nent, thernomechanical pulp can al 502189 ABReQOOQ
the base web. Ot her fibers that nay be added to the base web include curled
fibers. The curled fibers can be 20 curlgd either nechanically or

chem cally. Such _curled fibers cap include synthetjc fibers, such_ as

bi conmponent fi bedge prqselstﬁwﬂn&oxsétﬂrlMﬁémr@fﬁa@kmw% pdpetheds faraoducing &

t he base t.al i

used to mabeean B AP AR Qlly AR IO ke one TA° 6L 4 BidroleUR P REN g6
fibers, ththcbagepinght least obe sidgdf threewely Eallovgedhygtdenst nge post-craping sie shclms
of water at_an_ener | evel of .ab 0.002 about . 0. 0 or sepower : hour s
30 per - pouftnRrod Db it ond ik the WP RE abely R ioB T B WEL O SHeBH | o
hydrf)neeﬁl @uﬁﬁb@eh‘lﬁiﬁcémidlﬁpfropeg@sgﬂgﬁggﬂ 8 Lorced tBrougg 8 series of
nozzl es having a_di aneter, of about inches to about 0.015 .

PCTNS98/ 23004 2 A PRERIADYIOR Reerahly %r%@s%ga#%ﬁ-ﬁe %@ws%glm isgpthdst o
about 400 Bgbrovi¥¥@Bsdrbénc) 28R %@E &Y str ,rl@a?.egHod%étrh\ﬁ%ﬁ%%Pib teBOMNBIAINL, is

contains synthetic fiberS or TiberS that are d(%enerally nger than pulp
fibers, thabasionrresistant, ond retainsdts bk whemwgherrdrner gy 1 evel s and at greater

pressures during iy %&Qﬁtelﬂl/érﬁﬂm at least in a preferred embodiment provides a method for

forming a cloth-like base web that includes the




During the hydroneedli ng operation, the base 10 web can be placed on a
foram nous surface. The foram nous surface can be, for instance, a wire .
screen. DEBeRdE#H§Oupon the particul ar application, the foraRCHai388/2004 ace
can have a mesh size ranging fromcoarse to fine. In one enquiP@hR,z 15
foram nous surface can be a fabric having an air perneability of at Teast
300 cubic feet per mnute. |In nost appﬁ cati ons, base webs made according
to the present invention can have a basis weight of from about 20 pounds
per ream ( pouteRPHe?f 2L 8Bt 2bvdgaaeedtaap) at yekbeantrdnpoanesilper ream The
base webs can.gcontain ? dﬁgo d%ng agent adged dur%n tge faormati on of the
web in order tPFHRI bFFEP gﬁ b= b&F s MF HFSSn&'ﬁgeP get W&F® Al so, after
the creping opgesalévnisanfaiehbanlbadusi BYnadent nerB 08125 aRplied to one
or both sides of the web. Besides friction reddcing agents, wet strength
resins can alampbiedppdi ed fleatheonebsigechfashepiwebl andhwdr an or a

pol yam de, or_the web can be mcrocreped in order to further soften the
web. 30 Thesele@®lt oPRer S6BRefLstHE VRE pEesbSD CAEBRG on are al so achi eved

by providing a clo 2 == L 5~T3 =~ ~~ ~U=9.l i ke,base web

particularly well %ga%?ggbggébégggg eggdatﬁﬁﬁig 598§§g$}nﬁh§h§roduct IS

made from a W@E%?@ledo%?pQ9mh§i Al Benduhp tlakersalstiaph@dlddaers, or a

m xture of pulp and staple fibers. As 5 used herein, pulp fibers refer to

wood fi bers abeoshérngrbert thedwed make PdppertScaglke fibers, on the

ot her hand, refer,to all other ty g; of figFrs i ncl udi ng non-woody pl ant
u

fibers, synph%%?%i rBBPSCand N&e pieRe he ?ﬁ?eﬁﬁaPGﬁééﬁpeéeﬁése web 10
i ncl uges rai sggl pogt heRS H3BRALAL ed Al ARGl ik RN T QRS the rai sed
portions have a swrled Flber structure create& uring the hydroneedling
operation. A beadi igroater wakxpecapdlived itsecate degashaanaehkb si de of the

base web in a preselected pattern and at | east one side of the web is
creped. | n oneTPFeFEr PEdLERHBICHERE, LT3 Rd APtnerdyi dnGreagsf ied to

both sides of s&gﬁggﬁg a0d %g%'&t Hodes ol ta'é‘?re‘é%‘%lg{ & sFeghedp Men applied to

the 20 hydronee ase web, the bonding materi exists in greater

concentrationgtwehfch blie ttkaneel -in kenpairtisens t@ ddieramtiy driarl 197 ovi di ng
strength. By arranging the hydroneedl ed fibers into channel-like arrays,
the high capi megei Ppsef wele -fi brous network 25 allows strategic |ocation of

the glue into the As used herein, hydroneedling a web refers to

a process by which the web is subjected to a
plurality of fluid jets. For instance, a process

for hydroneedling pulp fiber webs is disclosed in

20 U.S. Patent No. 5,137,600 to Barnes, et al., which
is incorporated herein by referencé in its
entirety. In Barnes, et al., a wet-laid non-woven
web of pulp fibers is hydraulically needled on a
wire mesh by a plurality of water jets.

25 In one preferred embodiment of the present
invention, the bonding material, which can be a
latex, is applied to both sides of the hydroneedled
base web according to a preselected pattern and
both sides of the base web are creped. The bonding

30 material can be applied to each side of the web in

an amount from about 2% to about 10% by weight.



channel -1 i ke structures to enhance the effectiveness of the bonding

mat eri al %ﬂ& hereby i nprove strength. Furthernore, this high capillarity

structure 9%?§§%rved t hrough the 30 creping operations by%ﬁ?éﬁgﬂgﬁﬁﬁuh1
ov't

directional fibers that bridge fromthe top adhesive |ayer
WO 99/ 23290 PCT/ US98/ 23004 2 6 AP R 2002 10 adhesive | ayer. Enhanced
strength and abrasi on resistance can also be assigned to this structure.

Q‘her objects, features and aspegts of the present invention are di scussed
in greater dei2f |PERPLIGWNAERFARIDeSEN P& ok O3t HIREADCAN 785 A ful | and

enabl i ng di sc f the. S i_nvent| j.n i.ng, the best node

‘thereof to oﬁ%gggi%E%ln%rglgiﬁl?E%nagﬁé §r&ghﬁg séﬁg¥ﬁg¥ﬂ or € 10

particul arly hechdergpaceli cahi ehe entldadinRatr efc@leMeidinid he acconmpanyi ng

figures in which: Figure 1 is aillustration of one enbodiment of a process

f or hydr oneedhdtgr dahebscantaiosisnd iplded fathenlenen vicydr daredmt t h t he

present 15 inventiogn; = Figure 2 is a schematic di agram of one enbodi nent
a8FeHPR

of a p'?ocess_ for d%ﬁl B gu_éeﬁaf}é’r TRet5 itﬁea&?@et?aﬁﬁepwgt h the present
| nvention; F;%%:F@ugtbso?r ?ﬁg.eg@ta's% di aghamql, 08 P Liaodi ment of a

process for ying a ction reducing agent to a paper web in accordance
with the presentlisvealiyofiroh good $AlE Bucnlady gt tows- sectional view
of a portion of a prior art Egper web; and 25 Figure 4B is an enl arged

cross-secti onblberew 8F &3poPei Badsf exPajsdiveded Tnmie stardecor dance with
Lhe present | PYEILLO, FORReL IR Ll eSlse Shataeter s Ly e precent
featui@s or elgppBaiselt,t FecR apilc WY i¥dbut 30% by weight of
staple fibers can be mixed with wood pulp to form
the web. For instance, the staple fibers can be
relatively short synthetic fibers made from, for
instance, polyoclefins, polyester, nylon, polyvinyl
15 acetate, cotton, rayon, or mixtures thereof. 1In an
alternative embodiment, thermomechanical pulp can
also be added to the base web.

Other fibers that may be added to the base web
include curled fibers. The curled fibers can be

20 curled either mechanically or chemically. Such
curled fibers can include synthetic fibers, such as
bicomponent fibers. It should be further
understood that besides fibers, the base web can
also contain filaments such as those that have been

25 used to make spunbond webs.

When the base web contains primarily wood
fibers, the base web can be hydroneedled by
subjecting the web to columns of water at an energy
level of about 0.002 to about 0.03 horsepower-hours

30 per pound of dry web. For instance, the columnar

flow of water used to hydroneedle the web can be



WO 99/:Z3290 PCT/ US98123004 2 6 AP R 2002 Detailed Description of Preferred
Enbodinents It is to be understood by one of ordinary skill in the art that
t he presenW@i%8si on is a description of exenplary enbodi mT8s98ABOPs and
is 5 not intended to linmt the broader aspects of the preseﬁt gmseﬁt on

whi ch broader aspects are enbodied in the exenplary constru t5 réoﬂz
general, the present invention is direcBed to an inproved nethod for
creating a base web. The 10 base web can be nmade frompulp fibers, staple
fibers, and mbduaress dthenedi .a Gepbas i ofll @vzalwanhagengthe base web nade
according to the process_ of the (gr esent invention has cloth-1ike

properties. TKHEINEENEY EhPHe Use | FNERRS 150 caR”uE Uet PdR of many
different types r ct i di pg- W pi product s arnents, and ot her
product s t hat lgfcg{elsgtaﬁéheopgﬁ%é%%%rgﬁpf?%\%Kgs@%ﬂ%hggspﬁ?aggrg,go‘éﬁd f emi ni ne
hygi ene producign ddi Oneyresiohdrebise tREL PEESERE HpNgOhEON is 20 directed
to cloth-1ike paper w ping products and to a nethod of making the products.

The wi @ ng prdducrs;iani cowearebe cordains sestdenicafibersoomer cial use,
have great softness and absor benc%. O iarti cul ar signjficance, the w ping
products 25 h&iPa%R AEMCEERRERE LE| LgRIGEvERaRaBY 1. E5Pp8EFfi cal Iy, the

i pi duct f | | h th-Lli t hat
FeSenl b5 comPt IShATTT rin e b1 TR W e o sPaaactarel, EREHTRIE Laper

Wi pi ng productgndrage GeRcsprpiagstveth@upi f§eRtakrorensl oaqgf eel |ike cloth
when in use due to their ability to retain their WO 99/23290 12 ' bulk
structure when wet .DypGMISYR? 2BYdroneed APRI 20perBEsPHestbei hgssoft and

having a cloth-1l.ike feel and appearance, the w pin r oduc of the present
i nventi®n al sow?%y%arég%% Rt$en t(ﬁnSacﬁaF%@f’g?%t F}:‘gfg??her&aﬁen wet or dry.
The clothlike w%piRohHEOIGCESaEHr BRI bBaVe-g09dsshhekchacharact eri sti cs,
are tear-resistant and have good abrasion resistance. The process of the
present inventsoregener¢psndOngnupbueshéi patrtfiontemgapphebabfiomat eri al

containing pulp and/or staple fibhers. The web can be wet forned or air
formed dependi e oFCTHBIPAPE | BUF ARCEpHRPCcERYENS TREMWSHZEf TABEEPFal is then

e o P HLALLL ook 160, e ohb ok bants, phen e hater et
materizd iS poSotiawiwdusnsarfacancaaubesar tabeicstuekiag an air
permeability of at least 300 cubic feet per minute.
In most applications, base webs made according
to the present invention can have a basis weight of
from about 20 pounds per ream (pounds per 2,880
20 square feet) to about 70 pounds per ream. The base
webs can contain a debonding agent added during the
formation of the web in order to inhibit the pulp
fibers from bonding together. Also, after the
creping operation, a friction reducing agent can be
25 applied to one or both sides of the web. Besides
friction reducing agents, wet strength resins can
also be applied to the web, such as epichlorohydran
or a polyamide, or the web can be microcreped in
order to further soften the web.
30 These and other objects of the present

invention are also achieved by providing a cloth-



wire mesh. Hydroneedling is a nmechanical fiber re 20 arrangenent process
t hat causeﬁ, fggﬁs#% contained in the web of material to open up or | oosen
and rearra Se particul ar, during hydroneedling, the fib r%y m
swirl causing fibers laying in the X - Y plane of the web t Znto
t.he Z 25 direction, increasing the bulk,of the web and the strength of the
web in the Z direction. In addition, Z %i rection fibers enhance fluid

transport. The force of the flui.d jets against the foram nous surface al so
changes the aﬁb&ﬁr gﬁé@ $Eb3®ae "Esjd’gt%lglntﬂ RFSOVEh Rex49e@ nateri al .

Fi bers are reapran .al jhed - PESi 5 ¢ 23290 13

PCT/ US9812300 EZQGQEQEQ%S%O%g};dﬁ'di n%g? cP% e suf)lesrimr?pé(;gé)ef?ir%%paography of the

f or ani nous W rgdreRbedied arH herhacid g gsuﬁwgfitm;eréwdsrﬁtﬁféﬂ ing process.
During hydroneedling, the fibers contained 5 within the web, in sone

appl i cati ons, filgral seruRdEHgd Unal ok ek | sk mtapyalribidrn eagl ek webs,

whi ch are al so kgﬁﬁm as spunllace webs, refer to vveqtg % at have_been

subj ected to BEPHMISFSLEs RSBy FARF%F ctRhe Tt ffs &9 ’il?%?% 3% the web to
entangle. 10 eoentangld Ry i in ﬁe\?f rength of the
web. In gener{';51|I¥,ﬂ o%ger fiber s,\%c é/}géscﬁ?él né/yr stgtép %btteir]:gexzén’d il aments,

wi || undergo hydr eehieandlaedntrafiad ngo aally dsireed jpws aperdbheors Thus,

according to the _present 15 invention, in~order to increase the strength of
a r web, |ongéRcdtdding MBeeIhh R rtd dekbe’s « Y Bitet ¥c afiderrs suf fici ent

for the staple_f.bers t dr oent angl e .during hydroneedling. Once the web
i s hydroneed| Sﬁ,d gﬁl&% ra?‘eg%/l%sp'r e?@?%b‘?ﬁé%? ae%l‘ﬁ?cgzbg%seaﬁg%ryer to retain
bul k i desiredcpi @R tBsa Hda fenefdasdtmady w%e@rear\&%h-ﬁi]@&ndl ng

material is applied to at | east one side of the web and at | east one side

of the web i sporépeds . Th&Fond impdapert &dns nuareasesswhel&d Sibengt h and
stretchability of the web. Creping,. on the otcper hand, which is a

mechani cal deB&RETHYLS ST&aEe ffg‘%r’s%‘?v%%e Y 4RreRAL 19 r ease the bul k and
absorbency as well,+a$.fhe softness of the web. In one preferred enbodi nent,
t he bonding material 30 is applied to both sides of the hydraulically

needl ed web and both wirdEsifmdteerieb Bs eappieied 8 QOAEB2000ne 2 ~~~ 14
creped. The web of naterial used to nmake the w ping products of the present
i nventfon gen&l8e P iiiRfSHUIFP fiBet SPEFINERCHFDRABFSTR ¥%Frbi ndt i on

at least one side of the web is creped. 1In one
preferred embodiment, the bonding material is
applied to both sides of the web. and both sides of
the web are creped. When applied to the

20 hydroneedled base web, the bonding material exists
in greater concentrations within the channel-like
portions on the web for providing strength. By
arranging the hydroneedled fibers into channel-like
arrays, the high capillarity of the fibrous network

25 allows strategic location of the glue into the
channel-like structures to enhance the
effectiveness of the bonding material and thereby
improve strength. Furthermore, this high
capillarity structure is preserved through the

30 creping operations by the Z directional fibers that

bridge from the top adhesive layer to the bottom



5 wth other types of fibers. The pulp fibers used in formng the web are

preferably f d fibers having an average fiber length of greater than 1
nm and paﬁpﬁgaéﬁgﬁy fromabout 2 to 5 nmbased on a | ength ﬁégﬁﬁ?@ﬁm°4

average. Such fibers can include 10 Northern softwood kraf?%ﬁipﬁ)ﬁ,zmggmnod
fibers and pine fibers. Secondary fibegi obtai ned fromrec ed materials
may al so be used. In one enbodi nent, staple fibers (and filanents) can be

added to the web to infrease the 15 strength, bul k, softness and

snoot hness~of 2¢ReSHEB. 1aVgple FrHERsetastmseiaide 2¥oRbnRstioice, pol yol efi n
fibers, polye I S y f i.hers,.:pal yvinyl etate fihers, cotton
fibers, rayoné%?£%§§88%oﬁago 3g8|§%ta FB%%?%'éﬁ%t¥ﬁ¥%lﬁi§¥cﬁﬁgF%Of. In 20

general, staple fibeherabpjeyrisGaltenrhergenddhansgadty fdberse For instance,
staple fibers typically have fiber Ilengths of 5 nmmand greater. The staple

fi bers added prespetbapEentboranral S4 scnslsede iy Qommedeentdeftiabsr s.
Bi conponent 25 ;ibers are fibers that can contain two materials such as but
not litited tBSFA%a side by side arrangenment or in a core and sheath

arrangenent. In a care&q@;@gg&{épggn cgfﬁf%ﬁé'ﬁé‘a %%[gheath pol ymer has a
| ower nelting tenperature than e COor € pol ymer. i nstance, the core
pol ymer, in one enhodulf@ntndcamabd imy @isel csyp@ WESttie pdenc WO

99/ 23290 PCT/ US98/ 23004 2 6 _APR 2002 15 the sheath pol yner can be a

pol yol ef i n suéRvastpenyetRFLafdng: thsl pesdpyiaste tharaeicdamemns al |y
avai |l abl e bi coppanent _fib i-ncl u CELBOND fi ber rket ed by the Hoechst
Cel anese Cbnp3ﬁ59r§l?ﬁgys %%ﬁ& Pbgﬁf Eggdiﬁftﬁﬁeaﬁggqmﬂ?ﬁﬁ t he present

invenipon coupdralisnibe1¢Uined nd ddiFatachivh filensgaly be curled or
crinped, for 1nstance, by adding a chem cal agent to the Tibers or

subj ecti ng t heefebenset §oa tinec radiargamrigee Siguz@Cumr ediigth:cri nped fi bers
may create nore entan Ienﬁnt and nvaid volunme within the web and further
i ncrease the anounf *8PTFi Bers & itents 53t 49 (ﬂr}eecﬁ“?q?rﬁilé‘ée%ll as

e e G b A
pulp fibers in accordance with the present
15 invention; ‘ ¢
Figure 2 is a schematic diagram of one
embodiment of a process for double creping a paper
web in accordance with the present invention;
Figure 3 is a schematic diagram of one
20 embodiment of a process for applying a friction
reducing agent to a paper web in éccordance with
the present invention;
Figure 4A is an enlarged cross-sectional view
of a portion of a prior art paper web; and
25 Figure 4B is an enlarged cross-sectional view
of a portion of a paper web made in accordance with
the present invention.
Repeat use of reference characters in the
present specification and drawings is intended to
30 represent same or analogous features or elements of

the present invention.



staple fibers or can be made froma m xture of staple fibers and pulp
fibers. InuQngKiggodi nent, when form ng paper w ping 20 prcmkg? i ning
pul p fibers, tﬁgﬂ@taple fibers can be added to the web in anégégs 9@%@@2
about 5% to about 30% by weight and particularly from about 0 B

20% by weight. In one preferred enbodi nent of a w ping 25 product, short
staple fibers nade froma polyester or polyolefin are added to the web. For

inStance, the fihers. can.h length of fr /,..0of an inch to
about 1 inch. Th ia BdScfintidy ot P 8581 p fibers in

J€C XU U VV }
fornm ng the 30 web.ytStiaple TdantICAS bHG BRSEnL heesbEaRgLDand sof tness of
the final product. WO 99/ 23290 p~C~/ U~-9~~~3 ~~~ 16 Wen tKe base web of
the present i mkadfli dm ichendrtusetht ochakerpapet @4ipcagspoadust s, but
instead is-incorporated into other_ products _such as diapers, fem nine
hygi ene produBeSCrdRtiam ©Ff =3MRbray eapedbredtet snlindandr isus ot her
products, the S f nts Q apl e fibers.

5 aisa el dan be fade: fool grsaker ampunts of sl

For exanpl e, {Fe pase we nade entirelry om’'s Fibers, such
as cotton fiberssdntydhidieicn, OfhikKt bF6sdéRes epbcrs0aMRI t bl own fibers
can al so be incorporated into the base web. Further, besides fibers,
filaments may ealbodissl aidudthe cexerep by Sosdtfectments can include, for

i nstance, filanents nade fromsynthetic naterials, such as the filanments

that are 15 typi cali®y SRMF3 pridtRESSpthhoRYCELSE BEsPUEECHBAD i bers
and staple fi n LSS IRAES I p o,b d to base web.
ThernnnechaniEg{%%hﬁgﬁgas |shﬁﬂg&ﬁhtgg%nggggF?+§daiﬁa?%e%gpf, ?ggers to
pul p tivat is neise2etpaked skirmage t Peopuppl pof preeessstapllhe same extent as

conventional pul ps. Thernonechani cal pulp tends to contain stiff fibers and
has hi gher | eVelRe%st, |3%fhimXTWee foreeranfcal OpuPpreaaubaradded to the base
web of the presgnt .Jnventji i 5 d 0_GCrl 2_an,_op pore structure)
t hus increasiﬁﬁﬁ%ﬂVkﬂ%%ﬁ %%%or %%c@génﬁggﬁp?§$§%é§P§sF?tgﬁge to wet

col | apse. \Wepgyasantor tige thesgonechataaloRUhRsCaNcbE-2dged to the base
web in an anmount from about 10% 30 to about 30% by wei ght. Wen using

t her nonechani gatogrrtpies. wethe ngasagevebi canl be used in the

15 construction of many different types of products,

including wiping products, garments, and other
products that are intended to absorb fluids, such
as diapers and feminine hygiene products.
In one embodiment, the present invention is

20 directed to cloth-like paper wiping products and to
a method of making the products. The wiping
products, which can be used for residential or
commercial use, have great softness and absorbency.
Of particular significance, the wiping products

25 have the appearance and feel of woven fabric.
Specifically, the wiping products of the present
invention have a cloth-like structure that
resembles conventional linen and cloth wiping
products. Further, the paper wiping products made

30 according to the present invention feel like cloth

when in use due to their ability to retain their



WO 991 23290 PCT/ US98/ 23004 26 APR2002 ' preferably added during formation
of the weh The&vfgﬁtti ng agent can be added in an anmount | ess than about 1%

and, in ondPéBdd’nent. can be a sul phonated gl ycol. 5 One ﬁgﬁrﬁﬁéﬁ/fﬁa
produci hg base webs in accordance with the present inventi an WAl Z)e

di scussed in detail. The followi ng process will be particularly directed to
produci ng base webs for use as W pi ng oducts, such as di sposabl e paper 10

wi:pers. It s ouid be understood, however, that the process may be nodified
as appropri atRitE FFEYGEETEa¥ESRe€% hat can be used in other various

products. In genergl.;ihe g@%ﬁv\%ﬂf aﬂ"%é‘%{‘ﬁbﬁgﬂ%a 'tgi/_eﬂt}éegﬂ shoul d be

formed w thout substantial a nts of 1 on reng In this

regard, in ongeelbaddmenpeaiiagidd bemd wipisly ysestida § gyande base web i f
containing pulp fibers can be treated with a chem cal debonding agent. 20
Sui t abl e debopdéAgnagenventisn pdyschdavsegdad tdtergyradent i nvention include

cationi c debondin ents .such ,as fat di al kyl aternary amne salts,
monof atty al k?gaFgFgggﬁft&rﬁsn§l§§1etrs ,W%Ii Yy SniHe saltE Cﬁrﬁtdh‘zol i ne
quaternary saltge gibieenerdaiual ehaneSalhe ANk L{.{é@é ted fatty al kyl
am ne salts. Qﬁgr slt%::lt :%B?e debondi ng agents are disc osetgﬁ?n U S. Patent
No. 5,529, 665charKattenifsitdlres,s anec arganr-atesd dretred iy Hafeeryuee. | n

particular, a n discloses the use of cationic 30 silicone conpositions as
debondi ng ageAPEasiRNoAESHEERETEd enbodi nent, a substantive WD 99/ 23290

PCT/ US98/ 23004 2 6Iﬁ|?e st8 'f dc‘?'feorbgzie?f%bn%ggﬂ{vér&iuésr%e%ﬁiqngﬁrta; rocess of

R
the present invention Wi clt refers to hdi'hg agen eres to the

fiberspand doesvadiewa s r&ftf AMieMLRHR efdehf Quat dWiHIONRRH L iR oy OCcess. For

5 instance, one such debonding agent is an organi c quaternary anmmoni um
chl oride and paitpi emdsdry skagileg codeedsaseThmriwed sean f wetquat er nary

ammoni um chl oride. In general, th ebondi ng agent can be added to the
fiber slurry Fﬁrg‘ﬁdaﬁr‘?tlrf “helfﬁtffe%"‘%l.rf&qrg %b%tﬁarltb}oc’d@%i ght, based
on the total weihghl-aQfidr bermtdrasenis Widdddhe $ld,y. According to the
process of the gresent invention, once a fiber furnish is selected, a fiber
slurry is thehytioomeesddlrid by welpland e web dblusndry dilauld ceddsy, needl ed.

Referring to' Figure 1, one enbodi nent of a process 10 for form ng a
hydr atiPi cal | ySHESDPED VAT 136 F nontiikh SRILF e 1Y ustiiat&t-eAs shown, a

dilute suspengian captaldl NGd LRSS % Soanpl d £4.b¥ & headpa 12, and

is positioned on a foraminous surface, such as a
wire mesh.
Hydroneedling is a mechanical fiber re-

20 arrangement process that causes fibers contained in
the web of material to open up orlloosen and
rearrange. In particular, during hydroneedling,
the fibers tend to swirl causing fibers laying in
the X - Y plane of the web to rearrange into the 2

25 direction, increasing the bulk of the web and the
strength of the web in the Z direction. In
addition, Z direction fibers enhance f£luid
transport. The force of the fluid jets against the
foraminous surface also changes the appearance of

30 the web to resemble a woven textile material.

Fibers are rearranged along defined X - Y planes



20 deposited via a sluice 14 in uniformdi spersion . onto a foram nous

surface 1 f per meki ng machi ne 18. Once deposited on f%&ﬂ@
surface 1278&&?%$9is renoved fromweb 20 by conbi nati ons of[bravﬁggﬂﬁﬁS

centrifugal force and vacuum suction dependi ng upon-the forznﬁgf_\PR gOUZ
configuration. As shown in Figure 1, a;Yacuum box 22 can be di spose
beneath web 20 for renoving water and %acilitating formation of the web. 30

Onace the fi ber susgegsi n EE formed.into gégo, weh 20 is fed to a
hydr oneed! i ng*deYT2&"24-8ng"® W=, ROGRAPE-OF Hytf oneedl ed on

foram nous sufdagei ABusAl SENAksKCLEed G Yol 1) }aen(?t rCﬁﬂsing,rtq’fL‘bto 2
l'1ng or can en

different foram nous surface for hydraulic nee e dried
and rehydr at eldy¢roneetidibgi pgobebgdr oneedl ed. As web 20 passes under
hydroneedl ing device 24, the web is treated with a plurality of columar
jets of fluid to oPeRIDE Brirepserldnd r dde fidershedmtmings net wor k.

Hydr oneedl i ng _deyi ce jn.10.general contains at |east ane row of fluid
jets pﬁat spg%lgﬁégmfﬁéhugp’wég %8@%I€3§%§%3 fﬁﬂ%ﬂﬂﬁ%yt_ ‘%ydroneedling
devi ce can 'n@ﬂl&éﬂgé“ﬁg@&obhtﬁﬂg&%@r&f. f Iy detitanth@leiyedde fluid jets

can be offset fromeach other fromrowto row Having 15 nmultiple rows of
fluid jets nayhicbageensleof kbownr e rsgysiesre vearies entedfieyt erent when web 20

contains relatively long fibers. Too man luid jets contacting the web,
however, may %ﬁ?%ré@?§ gﬁ?@r @PQ‘@F&H%@%@&é%hI %ﬂ?%ﬁ?eﬂﬁﬁ§1Q#)%he web. 20
I n general, [ ydr edhed ' t. i 1J_ ¢ [ hs. a

subst anti al \é\%ﬁgﬁﬁg %Ea\%afggg%%sgc% ggﬂgresa lggnegfés)tﬁﬂcyéoof%ag{#aebbut 15% to

about1¢5% sol Hgaroandapatingulkakiep foygbatiant 2h%dsapaiie 30% solids. |t
is believed that 25 hydroneedling the web at the above specified
consi st enci esshreaasht RE e WRither 1t @aeRadar rlamgar VitWeia. interfering

wi th hydrogen _honding _since.th R fibers e maintained jn a hydrated
state. The abﬁvgﬂsgﬁi (rjnaf:lé)’nssitsfltpgir‘i':'('?iL‘J:J gjeﬁssoa%a{a@paé%ernq:tsd p"? de optimum pul p

fiber rmblIItMndéegaahtzza%we@rtangﬁéﬂ&@%ﬁ&@@hﬁﬁﬂ&d@ﬁwr_e too WO
99/ 23290 _ 2 ~TAPRz2002 20 ' low, the fluid jets nmay tend to disintegrate
web 20, |f, ompehetabther Raws, wEecuhgistendhofptdmeneb is too high, the
fiber nobility decreases and the ener, uired to nove the fibers -

re
i ncredses 5 reBUPRFAGTI n iR Q& et gy FITATF [t 1Tt M Lt ch may tend
to disintegrafgnt Ne WeR2Qtaple fibers can be added to the web

in amounts sufficient for the staple fibers to
hydroentangle during hydroneedling.
Once the web is hydroneedled, and dried,

20 preferably on a through air dryer:to retain bulk if
desired properties are to be effectively preserved,
a bonding material is applied to at least one side
of the web and at least one side of the web is
creped. The bonding material increases the

25 strength and stretchability of the web. Creping,
on the other hand, which is a mechanical debonding
process, then serves to further increase the bulk
and absorbency as well as the softness of the web.
In one preferred embodiment, the bonding material

30 is applied to both sides of the hydraulically

needled web and both sides of the web are then



I n general, when containing pulp fibers, web 20 is hydroneedl ed by
hydroneedliqg device 24 at relatively |ow pressures and energy | evels. For
10 i nst anc& 913 st applications, the fluid jets inpart f d?¥ 02
to about 0. 03 horsepower hour per pound of dry web as is diSclosed in U.S.
Patent No. 5,137,600 to Barnes et al. as referenced above. Each of the
fluid jets can be created by 15 forcind4a fluid, such as water, through a
hole or orifice having a size generally from about 0.003 inches to about
0.015 inches FheBR8neter. For exanple, the invention may be practiced

tilizi fluid jet ifald d d by, Ho Systens, 20 Inc. of
Bi df or d Nai ne, wieh "EohEa MELE i TIg I b o DAY AEtP et er
orifices at ag%aaic% ot IQNURSNRT Itk ML Oider y7pni fol d

configurations and conbi nati ons may be used however. 257During the

hydr oneed! i ngcprnoedss, pulgn furkediscieng b s oo amiing qunbwaidd yorpul p
fibers, the working fluid can pass through the orifices at a pressure

rangi ng from #BStt C5EesityRS salsfutt Yrrgrsi The fitkR thHdgrsuiubest r eans whi ch
i npact web 20, _3 r. rticularl t fluid, pressure. for nost
%Oh{‘%lﬁ$31hbe WEH e Pe eoruatlf)],% spc;sflstwo% oL

applications & typi ca etween Trom a 90 21

PCTI US98| 2300{‘1a2ri§1§N3|ﬁ ZRREddfe aiHBx 21%%&1 .o fT Nr &l & AnGead hatnd he | et

orifices are spaced fromthe web during the hydroneedling operation can
vary. | n geneerad, pehdidislteanice hamedrouthe S @rg frive dsasattl athea web shoul d be
sel ected so tgat the fluid exiting the orifices remains colunmar when

contacting t heSRAED Wesh® FhETRThy v S 5i R PPt ¥9ers at the

above,describ ESSUIE FaNIss . i f d s]ggﬁ, Lns ce, 10
posi tllgned frg%rgglout 1&cfm to ab}%%%&SO%irgéa ove t e%bﬁ%%gd%@ance,

however, w || pgenrerfalderslepesutatpbn-y hiipard il ineppiteati on. 1t shoul d
be understood that the above described pressure ranges for hydroneedling
web 20 15~ geA&CAIqlpdE RFEIHGHE tRAYWeDSSE it aiR%g pulp fibers that are to

T
be used as w ping &rnodog_get Semﬂcl?qﬂﬁ{r?{ ﬁ%lﬁeﬁyl g S %crhhdas when form ng

n
different types of “products, shoul erstood at the pressure of

the fluid cont@atdnithide ab Kandee0gresd |welyatd ethctdageneial , the
pressure of the fluid used to hydroneedl e web 20 wi || depend upon a nunber

of fadtors. Fetdemsitdnciulhe gptrese wid tsrosthmessief depercb upon the
jet orifice size, thef.rate at whi chl‘sge V\€b adval_[\ces undg{ ngftlg. t he 25
fluidjets, tEadd sWiiht Tt the Web, Hrid The-Tke Uy of Cthieheb. For
exanpl e, base pglis-dTRdSTyOROF | FREELY, ShpRbe £ibers, mBy1y-eam 1 e higher
fluid pressures in order Tor effective hydroentangling to occur if desired.
For instance, RBktwse Webhsrsontet ndngt peys stepyenffbeess mayonequire fluid
pressures as mogohdfspfa’r(x)goffﬁel:fs, and mixtures thereof. In
20 general, staple fibers are typically longer than
pulp fibers. For instance, staple fibers typically
have fiber lengths of 5 mm and greater.
The staple fibers added to the base web can
also include bicomponent fibers. Bicomponent
25 fibers are fibers that can contain two materials
such as but not limited to in a side by side
arrangement or in a core and sheath arrangement.
In a core and sheath fiber, generally the sheath
polymer has a lower melting temperature than the

30 core polymer. For instance, the core polymer, in

one embodiment, can be nylon or a polyester, while



WO 99/23290 ~~~~~ 3~~~ 22 ' As shown in Figure 1, a vacuum device 26 may be
.l ocat ed diwemwhky29deneat h hydroneedl i ng device 24 or beneat h Haanesysnsies
surface. 16 downstream from hydroneedl i ng device 24 so that exgce ﬁﬁﬁﬁﬁ is
5 withdrawmn fromweb 20. As described above, the fluid jets%c n&E 2

Wi thin hydroneedling device 24 directlyd npact pulp fibers laying in the X
- Y plane of web 20 and rearrange sone of the fibers into the Z direction,

10 whi ch incrgenseshkhensprAivkics Wb of gdpyaedrit ha,etreagth of the web
in the Z direction and enhances ot her properties and characteristics of the

web. O partipalgethypencarce palprddpylenet s St aashetrdiallpers
contained in the, %&Of knuckl es, %;&%d es o raised portions of

foram nous suf¥3eeaP6s THL R My S TR BipRFes and/ or
apertures on ﬁggkégleaeg)gggr%ésq&cse%%é(r&g;ﬂﬁ%gfc&%g?éfr am nous surface as

wel | as high density de ers in Tower ons on the foram nous

20 surface. The fl ohe jsataplar ef i hedd®vid tive boaweevets seberd fromthe
foram nous surface which further serves to increase the interstitial spaces
bet ween the fPleseNEoATHETEILA 1AW 4 Rl sRbe Therled ee¥ ¢wparedof the fluid

jets, the mas%hng agtion 25 and thggngbound Efféﬁt f_the {ets in

conbi nation, AEr éé ETthE Porvsi Ty Hitl Tean” FTRW por @ st28 f)rf"cfhe web,
correspondi ng pl,0 ARG FRASE UK K @bsor bgacyighas agteristics. O
particul ar advantage, 'web 20, once hydr oneedl ed, has the appearance of a
woven cl ot h psoadijeict ithe fHalifibets vdhen nechawica) phecesd. as ,~ WO

99/ 23290 23 2 p6CTA~9~/ 2U2 descrjbed above cause fibers inpacted by the
flui diPets toCsmilerd fryFFiREd el 255 BRY f FEEYCS TRPESswirl i ng acti on

creates raisegpggéﬁfgyéﬂglgﬁgeyggh éfﬁﬁ tw%ﬁh§ﬁgt%%u&gbj§£§. Where the

fluid jets 5 y. 1 npl nge upon the her “hand, channel -1ike

portions are froutedr Hisredsdaiieramehint absedipersi @nseanddchannel -1ike
portions are created during the hydroneedling process which gives the web
t he appear ancéhef Za dicvagt ¥@abrag well as increase web strength

properties.

15 In general, base webs made according to the
present invention can be made exclusively from
staple fibers or can be made from a mixture of
staple fibers and pulp fibers.

In one embodiment, when forming paper wiping

20 products containing pulp fibers, Fhe staple fibers
can be added to the web in an amount from about 5%
to about 30% by weight and particularly from about
10% to about 20% by weight.

In one preferred embodiment of a wiping

25 product, short staple fibers made from a polyester
or polyolefin are added to the web. For instance,
the fibers can have a length of from about % of an
inch to about 1 inch. The fibers can be mixed
homogeneously with the pulp fibers in forming the

30 web. Staple fibers can increase the strength and

softness of the final product.



10 product and increases the softness and absorbency of the web. Further,
tthe swirl 9@639% s structure of the raised portions of the do_not \
beconme conpresséd when wet. By retaining a substanti al am)uolr? %OOB@QK’
the base web of the present 15 invention also has the feel I g
fabric when used. As shown in Figure 1, after fluid jet treatment, web 20
may then be transferred to a drying operation. In one enbodinent, a 20

differential speed, pick-up roll 28 m used to . .transfer. webh 20 from
f or ami nous surfacewglgnt 5%5 %’P}?gr ES rte%‘ii-‘eer %ﬁeﬁerﬁ_‘rfé}v W €S8 web 20

wi t hout appl yhBg 8seMRewsikee phpeGe Wik il Yrdaudixi e i%%tl?%d(' For.
exanpl e, as shown in Figure 1, dryer 30 can be a rotary drumthrough-air
dryi ng appar at asif2orPoretgd dntodophey apmaheatts s8-H red udes an out er
rotatable cylinder 34 with perforations 36 in conbination with an outer
hood 38. SpecfifrB&FPy, L&MEiNG SygH-oaie RFAMBICHSe| (9UNUHITi es web 20 over

t he upper porti t g ryer. outer | i.nde ) VWD 99/ 23290

PCT/ USSS/ 2300§e%g8%%1PwI3(}%08}f%?§%tSI—’ieéa\t%eddqéllrl ?‘\sg (fﬁéj RRL IR sperfor ations
40 which cont ggkspagle 2R ARG YOVWRRITH  FrlldreddbONanRdigEent, the
tenperature of the heated air forced through perforations 36 can be from

about 5 7, 70FstepraloftisoGr. Aordesanided aiwydascrrigleaild dreyi ng a web
20 can increase the bhul k;. ahsorbency .and. softness qf the web while renoving
excess wat er. mfafiesﬁ&%lldf &8 §6Ht S dtf'd\?%%resr', st"hcg'i B AT @i ng devi ces

10 may be usegibpihe RERGESSibhHY, IIStANGS rdd) SUEAPP! | cations where
[ b

bulk is not critical, web 20 can al so be wet pressed using, for exanple, a
Yankegodr yer . Medtafionwou s ierfsacan @1 s e siatddmsbadoae, irdito fided | i tates the
hydr oneedl i ng_process and assists in providing web 20 with a cloth-1Iike
appear ance. | Ragén&edl- fidrdhatoudasirder & U rsvhifchl aeante e re or
fabric screen oyl d Q?i/ pqﬁn [ fi eno. to avoid fiber wash out
and yet all owa%%’%a eequa eeedd?cal nage.%&ﬁ'rt h%r?cjh gfltlﬁ'gge]n?lﬁtes base web general ly

conforns to theclepeyr iy iddsddired or@im s S Uidds esrdde for am nous
surface should have a nesh size that will provide the web with a

textile-like SypEicdice WHETY iddd ratkh Rk Exanpl eenexst g hehdtorars nous
surfa may be_varj with different areas qf drainage resistance, knuckle
f[% E plc.yto Obt Al ]{/aéyl hg & ﬁ??chi"kg’%
product. Foram nougediides ulily cRibd @ oend ravapid | Ngpadds mesh to a coarse
mesh size. In general, coarser nesh sizes axe preferred when creating

Wi pi ng T 1 WD YIRS ERIPCH USSR 3004 also oA R0 PHe praskict S.

Specifically, it is helieved that coarser nesh sizes tend to create a
ShTter vab Lhatth ¢ ALY e T (0 1 Feouh Houuse

skilled in the art, refers to pulp that is not

hei ght> patt eFR®*EtcY 6 Tbt'al FVARYThS Jt esigns in the finished

20 cooked during the pulping process'to the same
extent as conventional pulps. Thefmomechanical
pulp tends to contain stiff fibers and has higher
levels of lignin. Thermomechanical pulp can be
added to the base web of the present invention in

25 order to create an open pore structure, thus
increasing bulk and absorbency and improving
resistance to wet collapse.

When present, the thermomechanical pulp can be
added to the base web in an amount from about 10%
30 to about 30% by weight. When using

thermomechanical pulp, a wetting agent is also



surface used to create the paper web of the present 5 invention can have a

‘coarse mes{ygsdom8aguch that the air permeability of the sur f g8/ | east
200 cubi.c feet per mnute, and particularly at |east 3S0 CUZS/#J@S%OM

m nute. One exanple, of a wire nesh that has been found par ubar I
adapted 10 for use in the present inventi on has an air perneability of from
about 350 cubic feet per mnute to about 400 cubic feet per mnute. As used

herein, the g'%;:e@ggg?gy lsa“:dtrcr?é]&)fd&j{ O?qﬁr%%ﬁrg@ctehé swe?'lrrgn ﬁé ed using a

Frazier meth or t ar ne one ‘enrbodi , foram nous
surface 16 caweha¥@gaagay®s e Wstddddd o HUEh@EmE Nddyliga@ top coarse
| ayer connected to a bottomfine layer. Also, if desired, foram nous
surface 16 cadbppEl ddea?gl, a jpatare remideRinent escdm beesh size in order to
nodi fy the-.appearance of. the b or to vary the characteristics of the web.
One parti cul aguiIBgaﬁiaﬁ&ﬁis ﬁdrc\fg;ce that may be used in the present invention

is 1293-4 wire 25 i I r ]_andz]y | i‘gg?g,- ngi neer ed

Fabr i c';é_/ TSI of Por?ﬁ%nh@%rﬁleﬁ?eg 1 QCﬁr%t \?\f%i nc udlerjsIE a coarse | ayer
havi ng a nmeshastcaedehcéd wit3b ttannecisachd o mrdridieon ayEll hawr nge a mesh si ze
of 85 x 70. Wen used in the present invention) 30 preferably the base web
is formed on Ehsc¥ssese inm@ataien tTHe Hexlel aveng aresess pui bl fhoers. The

WO 991 23290 PCTI US981,23004 . 2 R 2002 ;_air_perneability of the wire
i s from about P25 lé:b’l%iacrq eed[lrpeecr6C R eplf%g“é%lonﬁ %%ec T %6t per minute.

Anot her comre(gieallsy vAYRIHARR I Q& NAush S s WL asesdhnd ePe used in the
present invention is an 8 shed (H series) high density single |ayer

pol yes0er wirwipawsng tlte shohdlohibe wpderdtieedi omswensh Siae 62e Count 20
10 Warp Dianeter 0.SO nm huteq#)jf,rreier 0.78 mm Air Perneability 452 cfm
Cal i per 0.072PFRERES TEbPC MWL IS 3 APRRRPHE? Uht & REPFVS®n Al bany 15

International y Engipeer €9, hald £8d lsed in other various

products.

In general, the base web of the present

15 invention shoﬁid be formed without\substantial
amounts of interfiber bond strength. In this
regard, in one embodiment, the fiber furnish used
to form the base web if containing pulp fibers can
be treated with a chemical debonding agent.

20 Suitable debonding agents that may be used in the
present invention include cationic debonding agents
such as fatty dialkyl quaternary amine salts,
monofatty alkyl tertiary amine salts, primary amine
salts, imidazoline quaternary salts, silicone

25 quaternary salts, and unsaturated fatty alkyl amine
salts. Other suitable debonding agents are
disclosed in U.S. Patent No. 5,529,665 to Kaun
which is incorporated herein by reference. 1In
particular, Kaun discloses the use of cationic

30 silicone compositions as debonding agents.

In one preferred embodiment, a substantive



Once web 20 is dried by dryer 30, the web can be wound onto a roll for
processi ng | %géz t adifferent |ocation or, alternatively, can be :
cont i nuousl| nto further processing stations. 20 Oncg2 gtqu%G%/é%érdi ng
to the present invention, a bonding material is appliedt Aeas Ze
side of the web and at | east one side of the web is then creped. For

i nstance, in one preferred enbodi nent o8 t he present invention, a bonding
material is 25 applied to both sides_of the web and then either one or both
si des of the WEPAERG GRRNL Fef d1FRgLR o 1F RFRCPSS opk Edodi ment of a
process accordjng tq the present inventign S iIIugtrat&d t hat aﬁplies a

bondi ng nat er AT T8 ot h o~ EP U e t he paper© we b aRa FHPe c?eping bot h
sides of the wehit adhdRIH 232 £ipLrd 4dnd 7ahSs SR, 2 PRPSEs Web 20 nade

according to the process illustrated in Figure 1 or according to a simlar
process, is pagsed gubrirathed 9 rathpdnonegd hgent pappeéssat i Borst ati on
generally 50. Station 50 5 includes a nip fornmed by a snooth rubber press

rol | 52 and a F%357ed %R oAy FePPRPI NG 4295t obF aFRr @EFRIMECE4 is in

conmuni cati on M.t L | AL N i { hg_agent 58.
Rot ogravure ro ar%fh a%)ﬁiea{eﬁsm%%ln%?nggg%%& S%n?oﬁé)%%ici‘gij%?jd}g Df web 20 in a
presel ect ed paiiileidond\ébaéd | smifenspressdai qhateoniaet amhdhi@nfirst

creping drum 60 by a press roll 62. The web adheres to creping drum60 in
t hose | ocati orfrhiier@e ¢ hel hoBRReER hgehbe hdsbpedinappdeed. caf desired, 15

creping drum 60, can be heat for pronmoting attachnent between the web and
the surface ofaqcﬁee arr%rﬁm?i%dgﬂ% rp%fffﬁ’li‘/ndﬁ}i?‘faofﬂté é@%‘f‘ nce adhered to
crepi g drum 60,1 9l 2hhb st bl PUGHt wb DER: COPLEES ¥hifna €beping bl ade 64. 20
Specifically, web 20 is renoved TromcCreping roll 60 by the action of

crepi ng bl ade v&liglperébrinlpgra presencowitbihedheasternycrepe on the web.
Once creped, web 20 can be advanced by pull rolls 66 to a second bondi ng

agent application 2%?%?5.?%% B%nE?%IP§O%8$SSf§tFBﬁ BBePREFudes a transfer
roll 70 in confact W 4h af0L0gr ayHLe Eﬁlﬁoﬁéﬁ’i&hégfe&t; 40 _gonmuni cation

with a reservoir 74 containing a secon I ng agent . Simlar to

station 50, sefilrel bohatrng hgethed6fbsmafpihed &towdP &heé opposébe side of
web 20 in a preselected pattern. Once the second bonding agent is applied;
WO 99/38290 PCIF Usody2abpaally peapRedpooReferring to Figure 1, "

one embodiment of a process 10 for forming a
hydraulically needled, wet-laid non-woven web is
illustrated. As shown, a dilute suspension
containing fibers is supplied by a headbox 12 and

20 deposited via a sluice 14 in uniform dispersion
onto a foraminous surface 16 of alpaper making
machine 18.

Once deposited on foraminous surface 16, water

is removed from web 20 by combinations of gravity,

25 centrifugal force and vacuum suction depending upon
the forming configuration. As shown in Figure 1, a
vacuum box 22 can be digposed beneath web 20 for
removing water and facilitating formation of the
web.

30 Once the fiber suspension is formed into web

20, web 20 is fed to a hydroneedling device 24 and



28 ' .web 20 is adhered to a second creping roll 78-by a press roll 80. Wb
20 is carrwedasdhe surface of creping drum 78 for a dist " n
renoved- t herefrom by the action of a second creping bl ade %ngc 2
creping blade 82 perforns a second controlled pattern creping operation on
t he second side of the paper web. Onceiereped for a second tine, paper web
20, in this enbodinent, is pulled through a curing or 10 drying station 84.

Dying stati opy84os@ediRe bae rAPadidoNOfsia-Migal i1g unit, such as an oven
energi zed by infrared heat, mcrowave energy, hot air or the like. Drying

station 84 nmajlbernetceysdny ithesomd apy ieatimrssferthd tdhea web 15 and/ or
cure the first and second bondi ng agents. Dependi ng upon the bondi ng agents

sel ect ed, hom@@*éff,erieﬁtotfﬁélaméﬂﬂqscétq%%rfﬁrndﬁé@%ﬂlﬂow Seemlinmt be
needed. The bggdlcg %g,%@lt %ea@?;Jj.'eE&j atnca ga %eaégp%&lpgﬁgr web 20 are

sel ected for ROt ONlYy assisting ih-crepin PF Y19 addi ng dry
strenggh, wet hghfreneledlest.retchability, abrasion resistance, and tear

resi stance to the paper. The bondi ng agents also prevent |int from escaping
fromthe 25 wi pi ngAsr olrct2d dasisey ussleOhysireneedbingdient@ge, once the
bondi ng agent pplied to the e Z directional fibers contained

b, th
in the web be?éﬁ;%ggc&’re@d o) ttrr?@tte& widled R YERE PR (P HEBt t om

adhesi ve | ayer o-\WhiGh MALESERVE L t d enhances
strength and ggr asi on ré’@? stanc%gem3 ‘%)8%9:%%% %’/{%9%%%4 2 6 APR
2002 29 As destei lfathrahny ee thWearknondiydragasrdl isg apgbiesl 10 ifhe base web in

a preselected pattern. In one enbodiment, for instance, the bonding agent
can btlappl i egSRETERe ORER Jif S tetidfarcopatiey et fluid jets

that span the width of web 20. In one embodiment,
the hydrbneedling device can include two oxr three
rows of fluid jets wherein the fluid jets can be
offset from each other from row to row. Having

15 multiple rows of fluid jets may create more fiber
rearrangement and entanglement when web 20 contains
relatively long fibers. Too many £fluid jets
contacting the web, however, may adversely
interfere with the resulting strength of the web.

20 In general, web 20 is hydron§edled while the
web still contains a substantial amount of water,
such as at a consistency of from about 15% to about
45% solids, and particularly from about 25% to
about 30% solids. It is believed that

25 hydroneedling the web at the above specified
consistencies allows the pulp fibers to be
rearranged without interfering with hydrogen
bonding since the pulp fibers are maintained in a
hydrated state. The above solid consistencies also

30 appear to provide optimum pulp fiber mobility. 1In

particular, if the consistency of the web were too



5 such that the pattern is interconnected formng a net-like design on the
surface. R | e, the bonding material can be applied according to a-
dianond_sﬁgéggéggpd. The di anonds, in one enbodi ment, can ggggﬁﬁ§§gﬂﬁa%ing
a length dinension 10 of 1/ inch. In an alternative.enbodi t Mt 62

di anonds conprising the grid can haved%ﬁngth di nrensi ons of 60 mm and 90 mm

In an alternative enbodi nent, the bon g agent can be applied to the web
in-a pattern _that 5 represents a succession of discrete dots. This

, particular]éﬁbodﬂﬁénk1$§&géﬁéﬁamﬁy Werf 58i He81PbRINEECWER | ower basi s
i ght w pi t j h di - | i h , h
he dots br o Ses tEt fon OheYLPHL HARENALRE BOREY 5t B Rt T hg n °

substantial pesdiosn ebot heghyrtaeerapea abbihetyebeckBapakt kel ar, applying
t he bonding agents to the surfaces of the web can adversely affect the

absor bency ofthéeenebgy Theauiradsboemappl Fbat Eohersi tnrgepseker abl e to

mnimze 25 the unt of bondi ng agent l.i,ed. In a further alternative

enbodi¥rent , t?ﬁ?éi%&ﬁ%glﬂa ePraF Eagrﬁx gEBFFeaeFotFﬁ@tWEBtéccording to a

reticular pai&ﬁiéhiﬂa§OﬁghﬁaﬁboﬁiﬂﬁhgggkéEEekﬁadQEE-269r exanple, in one 30
a

enbodi ment, the bondihg materi can applied to the web according to a
di anond shaped griInhgaghagal, Wwhefd9£33290n2ng§ AuPpRE2bepp2 ,3Weth screte dots
applied to the web within the di anond shapes. According to the present

i nvention, the0bbhdnyigragertlednbiehypprnegdtdngacrvirge24f athe 5 paper web

so as to cover_from about 10%to about 6Q%of _the rface ea of the web.
re{??IY%Pﬁng?waBﬁFﬁggffgng?gtﬁgeﬁéxdﬁggegéént Wl | cover from

More parti cular

about; 0% t 0 ghetinde% oh HhbetsHpbaceadreasof tﬁéch_l%iiéetj%ftst he web. The
total 10 anpbunt of bondi ng agent applied to each side of the web wll

preferably beimparbheframgebot:tf PefOabbot a@¥sito OalduhotGUpipwenei ght, based
upon the total weight of the . _Thus, when the bondin terial is
applied to eggﬂugi_ﬁroPoPﬁ Rgﬁgryhgegoﬁﬁllédglf§98ﬁeﬁigpnﬁésrron1about 4~%
to about 20% by ugEOb. 5,447 100ARAVE20RUNES, Jhhe Jnondicag Agent can
penetrate the paper web from about 20%to about 50% of the total thickness
of the web. Gikater pBaehr afi ahet fdni80%=nay cahsbeberdatiedetbywhen 20

creating a mufti-ply praoduct. In nost applications, the bagndi ng agent
shoul¥f at | eaSPrHendt pate Ui fomSHsEuRS1YG:-ES - abbFPLB5yPoftlfe Hhi ckness of

the veb Par{bentacebaading a0ents HIaL 1w De hedyn 29 e present

e
i nvention inc at ex composition uch acrylates, vinyl acetates,

vinyl chl ori defchasdtaebbattyloatoas. iQches hondiirgeagent s dat may al so be
used incl ude pol yacryl am des, polyvinyl alcohols, and carboxymnethyl
cel | ul ose. FufrABPLe30CHEN-LNMESE IQEhESYY 8§ PIEETT 188 ot iddizingtifesi ves, may

al so be used. £t sMELE RARSHMES ST ALY AR neycomb systems,

20 Inc. of Biddford, Maine, which con;ains a single
row of 0.007 inch diameter orificeé at a density of
30 holes per inch. Many other manifold
configurations and combinations may be used
however.

25 During the hydroneedling process, when
producing webs containing primarily pulp fibers,
the working fluid can pass through the orifices at
a pressure ranging from about 50 psi to about 400
psi to form the fluid streams which impact web 20.

30 More particularly, the fluid pressure for most

applications is typically between from about 50 psi



WO 991 23290 31 PCT/ US98/ 23004 2 6 APR 2002 the necessity to dry the webs.

1n one prefgrdopdggmbodi ment, the bonding agent used in the BOER3,50 e
present _invention conprises an ethyl ene vinyl acetate copol% r PEQ
I@’%r Pnked

particular, the ethylene vinyl acetate copolyner is preferd

w th N-nmethyl acrylam de groups using gp acid catalyst. Suitable acid
catal ysts include ammonium chloride, citric acid, and nmalefic acid. The
bondi ng agent. sh h 0 glass transition tenperature of not | ower
t han - 10F andtﬁofgﬂégéhgygt 25%'+10F. After the bonding material is applied

to the web and thermebdistenepedhaitheheeh candimede f1eadpiq use as
desired. Alternatively, however, 15 further processing steps can be

performed on £hemwebe Reb Augtiagcehs hysiroreeshdinge mpendic arlcaran be
cal endered.and then treated with frjction rfﬁjuci n%a ent in order to

provi de a webVA&Yi nglR SRBGERL /| &her FiStadirs hetas &rring to Figure 20
3, one: enbodi : a o] S [ SRR rd.Gid i agent is
il ust(:asr at ed. %Eghgéﬁ a?ﬁeef%%l IJe%f mat el)r@} g% gsg%éo&néedé%a%% %etg t he

process il | ustlai@dekitEngutde? ord flietd aemialenaening eatime 88.
Cal endering 25 machine 88 can include two steel rolls designed to nmake the
surfaces of wEBNPBCEAPEt hhepwsibdes Whesy inyidnpnesdbing twekhoot h sur f aces,

cal enderi ng chin al rQvi des i formsurface for.facilitating
application o 4 ??flg?‘?oﬁaﬁgg&%%ﬁdﬁss@%agﬁhet .akﬁve_‘sh %Efctfjb%e%nder st ood,
however, thatpeakgnger h:&&g@%c,h't% &F @@ @ld ioatesk fromdhe, W

991 23290 PCT/ 11598/ 23404 6 AP R 200Z 32 process if it is inportant to

preset@e as npohkibibkeds fpogsidbcat 1 wab 20.abewm T airermsrvaitmchi ne 88,

web 20 is brought nto contact with a sprayer. 90 which applies a 5 friction
reduci ng conpB&Pt i oA o HFEARES /f MY Stes ot 1IET B R2P#R4 ng sprayed

on web 20, thgpgﬁi g_hieo?arr%q_léq%%g: %t%?%éﬁ%%} can al so be printed on the web
ountai n. e

using a lithogfaphic printing raction reducing conposition
can be applied to I8 ehbhdd desivt@ler il dhdthecwelalosvd o bot h si des of
the web. Once applied to web 20, the friction reducing conposition

i ncreases t hedsABaLREEs PrEPIURe st BIT theliRtredd 19WeR 3¢ i ction.

Sone féanplesggkerally corréspond to webs containing pulp fibers

that are to be used as wiping products. In other
applications, such as when forming different types
of products, it should be understood that the
pressure of the fluid contacting the web can be

20 greatly varied. In general, the pressure of the
fluid used to hydroneedle web 20 Qill depend upon a
number of factors. For instance, the pressure of
the fluid will depend upon the jet orifice size,
the rate at which the web advances underneath the

25 fluid jets, the basis weight of the web, and the
make up of the web. For example, base webs made
from primarily staple fibers may require higher
fluid pressures in order for effective
hydroentangling to occur if desired. For instance,

30 base webs containing only staple fibers may require

fluid pressures as high as 2,000 psi.



15 friction reducing conpositions that may be used in the process of the
.present i Nt i are disclosed in U S. Patent No. 5,558,873 to Funk, et
al ., whi ctVE Pt

rporated herein by reference. In one prefj‘?%ﬁﬁ?-’ﬁmz
enbodi ment, the friction 20 reduci ng conposition applied i , qUat‘e y

| otion, such as a quaternary silicone ;Fray. For instance, the conposition
can include a silicone quaternary a um chloride. One commercially

avai | abl e silicone glycol quaternary amoni um 25 chloride suitable for use
in the present in/eht$¥PVE st ABTEIGHE mhr k&t BACBY™ COPYULERNE t "&Heni ca

Company of Esgen.o et IR »d e 20 HROM TRk oh 08 EhET 1RY, Ledygl ng

conposition is applied to oné's amoun rrom about

0.4%to aboutor?%dwyedEh ohbrandneast s6uEarky16r aswvabevkaf. 4% ko about 1.4%
by WO 99/ 23290 2p~T/ ~~~~~ 33 wei ght, based upon the weight of the web.

After being spyrdweteedlinghdevicet 2énseetheingxceapowateonisweb 20 is fed
to a dryer 94"%¥ﬁ£ as an infrared dryer. Dryer 94 renoves any remaining 5
moi st Gre wi t VHFRFEAHRLETAR ¥RBWAY -t he web can then be wound into a roll of

mterial 96, whi chytageber1pansiesyed LReaROLIAM 5 LoGALBARA ALPackadi ng or

for further processing. to Besides or 1n a elng treated with a
friction redusitigiconp@soheod] ihjedbaseeveh dadecatgohiapagrt pullhe present

i nvention may_al so undergo various other post-creping operations, depending
upon the partfidegns bppihdgainohherdr -i BsPaase, ofnweh 200padr to

i ncrease~t he softness of the~ the, webh cap _be, m grqcreped. M crocreping
is a necham(ﬁﬁaEB??%ﬁiﬁawgtSgegﬂemﬁfgﬁr?hénggbgpg §r§6582$?8HVa crepi ng
drumyguch asgi Mankgerdakes, cwkt bputikhe yseunt am adBegiwe. £2Q The base
web can al so be treated with various solutions, such as flanme retardency

sol utions, westmeépatboblt tbaswebothohbef 8r dpredatpngaad enheniceed base

sheet, etc. The base sheet ,can al so, be nade,"suger bsg%bent", for
i nstance, as WFSeFoBEIPFRE2SS 2RE BRALACTRE1S51858°%58 €0 WRPCor i ck, et

al ., whichis i”CoéﬁobékﬁﬁcﬂﬁéﬁiEm@%r&ﬁﬁ%&?”%ﬁe ?@ﬁ%dS?%%%Saﬁg e according

to the present invention can be incorporated I nto nunefous products for
conmmer ci al yswasEothénsthace,cbh&g&ﬁehaSa wabkswebnoli€ usedkilesw pi ng
POy s, e o o L E e B e SR St aRinots B3 202 G2 °
This washing action appears to create pores and/or
apertures on the raised portions or knuckles of the
foraminous surface as well as high density deposits
of fibers in lower portions on the foraminous
20 surface. The fluid jets are also believed to
bounce or rebound from the foraminéus surface which
further serves to increase the interstitial spaces
between the fibers contained within the web. The
direct impact of the fluid jets, the washing action
25 and the rebound effect of the jets, in combination,
increase the porosity and mean flow pore size of
the web, corresponding to increases in bulk and
absorbency characteristics.
Of particular advantage, web 20, once

30 hydroneedled, has the appearance of a woven cloth

product. The fluid jets when contacting the web as



WO 99/ 73290 PCT/ US98/ 23004 2 6 APR 2002 34 products, baby w pers, garnents,

.or in varwous/Bespi tal products. In some applications, the Be@af the
present. i nvention may be incorporated into a multi-ply prq'gjﬁc;A %@@U?sed
be

inamlti-ply 5 product, the basis weight of the base web can
relatively low. Tn one enbodi ment, twobase webs nade according to the
present invention are conbined to forma two-ply product. In this

eftbodi ment, §Q rafir@dotdec hoadi flgbaggnimﬂaéc@ahyb?pehge@1&9d0ne, si de of
each web. The base webs are then conbi ned such that the adhesive sides of

t he web face jettsnvaralssvaindl tdnedy t freomonhadfhidswvefstEdasdof Thesweb are pl aced
adj acent to each other. If desired, 15 once both webs are placed adjacent
to each ot heBWiTrlgdtth &% N cCFedecFreERARREaPPYtRBEsdBIERENWERI S

enbodi ment-, t t Wo-.pl u can. be_use for_instance, .as _a w per. Base
webs made ac@gaﬁ%%;ékgéﬁéggb%%%b aﬁgérib@EQB?OEéSSEEP&giaS fany
advantages apd feialy tiimPmede MBHYn PERAUGES, MBHechB bhBePaghng™f particul ar
advant age, the base webs of the present invention have the appearance and
feel of a wowdharnredtdilikerpoucionsFuatrheEprinadconffanssor pet2Brn
conventional | y made hydroneedl ed groducts, t?e base web of the present

r

i nvention haSimiét P EMRE 2R aSBBRRLT L LKPePERCAARPaREEr i stics, and
bet t b i { b b
e brsoion o aness Bhe Matoiola shaogbatgedelbetohaor ben)

t hrough i nprove utron ows for better |ateral
wi cking of | igjutets. cid neebt tige baspenelints 6£epedoveWOra8-23290 3S
PCTNS98/ 23004 2 6 APR 2002 after being hydroneedl ed, the web nay even be
soft &0 (| ess PRAGUJL 3R Hapyeayesohbedredtpesduand ahgerbsntie past,

ially if b .i ] d i,bed, ab .5 1 [ t
Conventi onal I3 rat T8pect BF OHGEL o "EnE“bALE WED P LEnB BPERERE | nvent i on

has a conpl et il T+ 21 884 boLKi8AE beeknkhakpbab! aber eeephkes |inens and
cloths. Further, the base webs have i nproved wet bulk due to the swirled
compressed when wet. By retaining a substantial
amount of wet bulk, the base web of the present
15 invention also has the feel of a cloth or fabric
when used.
As shown in Figure 1, after fluid jet
treatment, web 20 may then be transferred to a
drying operation. In one embodiment, a
20 differential speed pick-up roll 2§lmay be used to
transfer web 20 from foraminous surface 16 to a
dryer 30.
Preferably, dryer 30 dries web 20 without
applying a compressive force in order to maximize
25 bulk. For example, as shown in Figure 1, dryer 30
can be a rotary drum through-air drying apparatus
32. Through-air drying apparatus 32 includes an
outer rotatable cylinder 34 with perforations 36 in
combination with an outer hood 38. Specifically, a

30 through-air dryer belt 40 carries web 20 over the

upper portion of through dryer outer cylinder 34.



10 fiber structure and the Z directionally oriented fibers. O particular
advant age, wlhRRifduct s of the present invention are softerﬂ?q, ol
conventionally made creped products while still retaining zég;ggggi of
strength. 15 One exanple of a prior art paper web general Iiﬁl Rs
illustrated in Figure 4A. Paper web 10Q,is intended to represent a web that

has been subjected to control pattern Creping on both sides. Paper web 100
i ncl udes surfgce rggions.lo and 3 cent&gl 2Q core region lo4. The surface
e

regions are genargR §ianddl SEPHG AREONEPe PEIEGHA Y a4 cto6 di sposed
at spaced | ocabhens: sBordi B9 HRLEHEALE0 RIS AL, | 835t ome of the fibers
together to form bonded web portions | ocated throughout surface regions 25
102. Paper webmbB6ihentherthentkengesasplret ofr ede Hihtded tdie- central region
of the web._which is caused in part by a |ocalized shrinkage of the bonded
areas due to ERECefefihrguadt PeaLordtdiomsanics et e Heqmmpdowteb il | ustrated
in 30 Figure 4% oFigurg 4§t;gh85£rates a web 110 nade in accordance with
the present i 8nf'i 6R. ?ﬁe WO 99173290 36 2 ~7' ~~~dz illustrated in
Figure 4B was drawhsf Ha@caiBRet Al 00 kdRbuefh - Malnshesley hat had been
hydr oneedl ed and then subjected to controlled pattern creping on both
sides. 5 As sBowepnt hacocesster tdiei bnldf, whsokb®rcy rarch stifffrersent i n

appear ance inB%o arison tq.the construction of paper web 100 as shown in

Figure 4A. WeB 1109 WEPLYES leairSBR VISR ST S Y e Riced WetSBH-Shannel - | i ke
portions 114. ihed 1 quQ: : i - needl| ed,
channel Iike Béfﬁﬁgﬁg%f%% ér%ﬁ%ﬁ%ﬁii gﬁé t he flwigﬁéﬂé? fﬁ%%tly i npi nge
upon tbe web. mikebkl wisedd €S tales @ remess .f i s iyt Aigaad)ac eddnd 0
channel -li ke portions 114 to swirl creating raised portions 112, 15 wherein
fibers have bé®Rlicgtilonsedhaneo e Zsdinaictqwitiche perh vt a#n rai sed
portions 112 and channel_ |ike tians 1 ive b 110 jhe appearance of a
woven fabric. *FOrt E’éa'r ,wertaipsedc’s%(;%; tﬁsoﬁ%lsg’lﬁrgreﬁ{\ﬁn\!ﬁles’ofat r?é?gkﬁ% t he web and,
due 20 to thelryehtucture, provide the web with a substantial anount of wet
bul k and absorbéncy. Besi des being hydroneedl ed, base web 110 has al so been
subj ected to a confflodamaghqyet tseyuf acreepes .o shatdsadidesl afbave, web. Tn this

regar web 110 25 further includes a honding nmaterial 116 that has been
appl i gé to botRCHIAFEEES §H% %’é@%@&e % &7 AL TR to

accumul ate wi thj gzr‘aﬁmeﬂg Lidee RORdHianS khb e appldnd to,dde web. In
this manner, bonding material 116 reenforces the spaces 30 between raised
portions 112 amdggreatdly, ifircreedses g eusiaendtd, ofhidie aseb.bdhe bondi ng

material also . WD 99/23290 PCTNS98/ 23004 2 6 APR 2002 37,
wire or fabric screen, should have a mesh size fine

enough to avoid fiber wash out and yet allow

20 adequate drainage. Further, sincelthe base web
generally conforms to the topograpﬁy of the
foraminous surface, the foraminous surface should
have a mesh size that will provide the web with a
textile-like appearance when desired. For example,

25 the foraminous surface may be varied with different
areas of drainage resistance, knuckle height,
patterns, etc. to obtain varying quilt-like designs
in the finished product.

Foraminous surface 16 can range from a fine
30 mesh to a coarse mesh size. In general, coarser

mesh sizes are preferred when creating wiping



adheres to both ends of the Z directional fibers contained within the web
for creatiwg ®/mewmi |ient fiber structure. Bonding material Ipker/p$@bsgs t he

hydr oneedl ed base web with sufficient strength and 5 el aslzi B:AP‘ R @%ow
paper web 110 to be used in various applications, such as®a ﬁ ; duct .

The basis wei ght of paper w ping produggs nmade according to the present
i nvention can generally range from about 20 pounds per 2,880 sq. feet |0

(ream to aboyfodQckas/ r%é@ci@@@a@%},' G4l 3Kl pehRIAP Y30 | bs/ream to
about 50 | bs/ream Further, for son® applications basis weights higher than
70 | bs/ream nrayaakes hestosizedctethd Ito geretal a |safererbasits that

wei ght ~products are well suited for use 15 ~ as paper towels while the

hi gher basi s~h&i §aespesdiéts dps Bawtencgdaphed fogamis®uss i ndustri al

i d-f her t f 1iquid_absorbent ducts. Th t
Fvent i on may BEEAEE: PERCy fRe FEEASE SO ANPER e Bronte T BHETEG owi ng
exanples. EXAMRLEnNOonl chRe hhel!l QWida@ ARs s S8 ARerfRHmeddd (yLder to

conpare the differences between w ping products made according to the
present invenadionpaemthe2biddnyentfi aha [sprfede Jispiatg Jeaetucd. Mre

particularly, creped w ping products made from a hydroneedl ed base web were
cormpar ed wit FCEPaFedeRitpPRE PHEYEE s AP ARAC IS 1y dtor&dfited. Four (4)

different w p%gg ngg#c%ée\ﬁeE)%rggr\i%h%%qce%g%n%ﬁggg@l%d. o-li_Ehea {)@s%lgts of the

tests are contarne able ow.” All angl es /23290 38

tested were nggehf eamcl@lY Neehh@oumdigareadRiaaflty fidlar sdabwedase web
used to make the sanples was fornmed according to a wet |ay process and then

through- ai r dEPedust dme & heh @ rissembienveas ifogy e an Bomdi ng materi al was

pai nted on each_si de .qf the and bot h sjdes of the web were creped
Bl ar to ¢ naSERBEELd e od TRt g Giath M SRm ey mat of | Bl used

was a cross- | jaked ety @RRitvisty chhiacetale Jeit G ARt neds fyQum Al T
Products, Inc. of
herein, the air permeability of a foraminous
surface is calculated using a Frazier method or
15 7 similar methodj )
In one embodiment, foraminous surface 16 can
have a layered construction, such as including a
top coarse layer connected to a bottom fine layer.
Also, if desired, foraminous surface 16 can include
20 a pattern that varies in mesh sizg in order to
modify the appearance of the web or to vary the
characteristics of the web.
One particular foraminous surface that may be
used in the present invention is 129T-4 wire
25 available from Albany International, Engineered
Fabrics/TSI of Portland, Tennessee. 129T-4 wire
includes a coarse layer having a mesh size of 44 x
35 connected to a fine layer having a mesh size of
85 x 70. When used in the present invention,

30 preferably the base web is formed on the coarse

layer when the base web contains pulp fibers. The



Al'l entown, Pennsylvania. . In Sanples 1 and 2 the | atex bonding materi al
was applie§%§§§gé9ing to a 1/ inch dianond pattern in conbination with an
over patte ““80ts. The 15 bonding material was applied tg?%ﬂ%iﬁ%é%”meb
in an anount of 12%by weight. In Sanples 3 and 4, on the othbr P002e
bondi ng material was applied according to a 60 mmx 90 nm di anond pattern.
The total.add on of the 20 bondi ng mat % al was al so 12 % by wei ght.

Sanples 1 and 3, which were nmade according to the present invention, were
hydr oneedl ed BitoPerdaidling thrafudhealriiges Spekrencalbeyt theObase webs were

hydr oneedl ed sj m.l arc t h racess 25 i.ll ust ed in FLgure 1. During the
hydr oneedl i ng%blr (%ccgsfse,e%t ;Dee%:ognslemf;e\teeb tWasabs LE)% e%@adgltl%l% RF BFE cont ai ni ng
one row of fl wichyr@zzl es having tapered jet orifices. The orifices had a
di ameter of 0.07 inches. The manifold contained 30 orifices per 30 |inear
inch. The fluid nodzicgheamddmece ool alitarayat kalnie wadeamihatscont act ed t he
base web at a ' WD 99123290 5 10 15 20 25 PCT/ US98/23004 2 6 A P R 2002
39 preSsure ofYiGRGALMRT dRHLY WedbbuttBS PEEgenThENYERkigReed was
about 50 ft/m.n _| ' XQer i nen t.he ropeedl ed on a two
| ayer ed foranf%%ﬁgpéip?gﬁg @? %é%%ésﬁTé}%$g§§%%§g r%fﬁg%% g?y?ﬁe W re was
in direct contatyedidr thierdienesdties besrowehRy Spesifieatlynst he

foram nous surface used was a PRO-47 wire obtained fromthe Lindsey Wre
Conpany of Appl eton, WSEssifizad had the f®Rl owi ng characteristics: Mesh

Count Weave Machine D r%ﬁ&hﬂ? Strand Cross Eééection Strand Air
Perneability Caliper

10 Warp Diameter 0.50 mm
Shute Diameter 0.78 mm
Air Permeability 452 cfm
Caliper 0.072 inches.

Fabrics of this type may be obtained frqm Albany
15 International, Engineered Fabrics/TSI. ¢

Once web 20 is dried by dryer 30, the web can
be wound onto a roll for processing later at a
different location ox, alternatively, can be
continuously fed into further processing statiomns.

20 Once dried, according to the present invention, a
bonding material is applied to atlleast one side of
the web and at least one side of the web is then
creped. For instance, in one preferred embodiment
of the present invention, a bonding material is

25 applied to both sides of the web and then either
one or both sides of the web are creped.

Referring to Figure 2, one embodiment of a
process according to the present invention is
illustrated that applies a bonding material to both

30 sides of the paper web and for creping both sides

of the web.



76 x 38 88 x 44 Oval Wap Double Layer 0.0067" Top 0.008" x 0.013" Oval
. Bottom . QvOOHEd20d0p 0.011S" Bottom 295CFM 0. 0375" The foll@

wer e obt ai ned: WD 99/ 23290 PCT/ US98/23004 . 2 6 AP R ﬁﬁﬁﬁ
Conmpari son of Hydroneedl ed and Creped Base Wbs to Creped Base V&b
Were Not Hydroneedled 5 10 15 20 25 Sappl e

No. Hydr o- Pri or Hydr o- Pri or Needl edArt Needl edArt 1234Basi s Wi ght
(Fb/ream) 55485451. p ( 031'3) i.n

bi rect] on1065988. SRRTENRI T 6 B PERGURC( 80/ (o) Faehina S e b Ehe
Direction22. $A%:838A 1ehebr&WR & QﬁSFDgﬁQét hobrlernsdreiaBIB3& 339St rengt h
(oz/in)Cross-Directionl5-11.8-Stretch (% Cross-Direction26. 823. 425. 124. 5\t
"Tensi | e Strer@jihibzyi pryages, (G§0P95F4¢32h898mhp@-mﬂ¢8¢cm2W63185330 Z din
wi ckl.0290. 7131.1331. 1 3&35 g fiber/ seE)XK

wi ck0. 590. 44FEP50. i&@?b %8P/§t FbOF/ SELPERH YfoGSZ%fAF?ﬂQo 50of

parti ] es/ 10 ree 1 23290 Z npl e

No. Hydr o- Pri g%ﬁ?n%é%r?oﬁ%geg%&\gg%rgt Nget%l eﬁkﬁ?&gﬂ%eﬁsﬁeﬁ@%&%ﬁon

Tear 1. 20. 690.840a6d (4 bsatxesnel recbheaviear ¥oll. 6AQ. 620. 56( | bs) Total Water
Capaci ty6. 16. 166. 556. 1S(g water/ g product) The above tests perfornmed on the
sanpl es wer e RRFRIBRY¥BFEI FglioSEoAveAni 6RAMUREORGILTIWMHIEN & e 10 wel | known

in the art. F%Q@%%@Sl%bggecongalhllgbgrflrst bonding agent 58.

hat

Rotogravure roll 54 applies bonding agent 58 to one

10 side of web 20 in a preselected pattern.

Web 20 is then pressed into contact with a
first creping drum 60 by a press roll 62. The web
adheres to creping drum 60 in those locations where
the bonding agent has been applied. If desired,

15 creping drum 60 can be heated for promoting
attachment between the web and the surface of the
drum and for partially drying the web.

Once adhered to creping drum 60, web 20 is
brought into contact with a creping blade 64.

20 Specifically, web 20 is removed fqom creping roll
60 by the action of creping blade 64, performing a
first controlled pattern crepe on the web.

Once creped, web 20 can be advanced by pull
rolls 66 to a second bonding agent application

25 station generally 68. Station 68 includes a
transfer roll 70 in contact with a rotogravure roll
72, which is in communication with a reservoir 74
containing a second bonding agent 76. Similar to
station 50, second bonding agent 76 is applied to

30 the opposite side of web 20 in a preselected

pattern. Once the second bonding agent is applied,



refers to an abrasion test that determ nes; how many cycles it takes for a
paper w plyggﬁg}'zg% ct~to develop a ~ inch hole. The w pe dry test above

det er mi nes a of a 1.5 m pool of water that 15 wil lb%ézgﬁﬁ%% by a
sheet of a paper wi ping product having a particul ar size. i BOQZ
experinment, it was observed that Sanple Nos. 1 and 3, which were nmade
according to the process of the present8 nvention, had a nmuch 20 nore
cloth-1i ke appearance and feel than Sanple Nos. 2 and 4 made according to

conventi onal WePhéfsisAsdiiesamd ite theecalide cudisinthsed Mebs8 mader accor di ng
to the present _inventi ﬁns | so n%{oal.l had .better qverall_ strength and
t I orral

tear propertiB5S58 ¢Ra e comre CHFFRTIE 17 EFIRAS &Kd, however,

t hat Sanpl e n QFRMWN ty r anpl e Nos. 2
and 4. As _shyemﬁef’%n gln‘%“‘ee’?d%?’t‘t 2 P R A g L PP BT 23200

~ ~C~~~8~~~~ #4Bewecuvredybetaise-titn hfsa warsond etrdmi mpkel SSppl e Nos. 1
and 3 were hydroneedl ed on a foram nous surface having a relatively fine
nesh sPze. |t8Rs bSECOREH AeRiINchdIsasia feks Pasffyase avetrcondie 5 according

to the proces £t sent .inventi.on can be increased if a re coarse
wre soreen t eocaniac BT ARAS, bt AR R SRR Fol | ow n

tests were al gadeefformrd gapehO wiler to conpare the differences between
Wi pi ng products made according to the present invention with prior art
creped w pi ng prod@eice. drepdd < aax @ esortdud idnd f epapr Wedd 2P products were

produced and tested. The results of the tests 15 gre contained in Table 2
bl ow. Both of lflhé?’lsszfﬁgﬂoéj&rﬂ%'edl%@]ﬁéﬁeéﬁw tHE S A% wood pul p.
The bage web Srg%ﬁ:% a : J C i 4 wet | ay

pr ocegg and th%%qtn%?oug -aclgrtr]ead‘lrs'i EW%%%ﬁ@ga%plﬁgt r}gﬁfﬁ%?e pr oduced,

a bondi ng mat enyalfoxas off iantreshtoinheacti S| dicH ddeaaseemeb and bot h sides
of the web were creped sim|ar to the process illustrated in Figure 2. The
bondi ng nat er ERCTEEEEWSY difetanadhean nyll Grearaie $RRERY 23 :%avi ng a

viscosity of 100 cps 3nd lﬁ.% 'SOlﬂ%?iJéngsg £ oincgiA ng, rrrg%frg al was applied in a

60 x 90 m | liméter dianond patter gravure ro sSat 20 psi print

pressure. Thenkasesealy wWas otk tayputdad shHray udey rend svet 100 feet per
mnute. 30 In this enbodi ment, the base sheet also contained about 1% by
wei ghtSof a q@@@ykna@pre the first and second bonding agents.

Depending upon the bonding agents selected,
however, in other applications drying station 84
may not be needed.
The bonding agents applied to each side of

20 paper web 20 are selected for not only assisting in
creping the web but also for adding dry strength,
wet strength, stretchability, abrasion resistance,
and tear resistance to the paper. The bonding
agents also prevent lint from escaping from the

25 wiping products during use. Of particular
advantage, once the bonding agents are applied to
the web, the Z directional fibers contained in the
web become secured to the top adhesive layer and to
the bottom adhesive layer, which preserves the

30 structure of the web and enhances strength and

abrasion resistance.



WO 991 23290 ~p~T~~~2~~~~ 43 ammoni um chl ori de salt debondi ng agent and

-about 5 10wd2928h045 0. 08% of a paper wetting agent. Sanple %ﬁ%?i ng
n
&h t

in Tabl e 2 bel ow was made according to a prior art proces ter
the bonding material was applied to the web, the web was h
sides. Sanple No. 1 appearing in Table,2 bel ow, however, was nade according
to the process of the present invention. Specifically, this sanple was

hydr oneedl ed prior,to,being.through dried and double creped. In particular,
the base web was D SRBSAtEE ue Ry S na A JorE FREC 113 d jets as
described in E%s Rk RB. theabadePiRISUNE Oipalolile 82 Pk fig |1 ne speed
was about 50 ft/mn. The base web was hydroneedl ed on & foram nous surface
t hat had a coansenenesbodiimentharfdrhe faranrenouhe Wdmiinaqiserentn Exanple 1

above. Specifically, the faoram nous surface used was fabric style 129T-4
obt ai ned fronfalbRRy 2PRidERatCorde aRyiife st &f P as /PRt ey Por t | and,

charactor st Su-trEReBoRBet bk BREL TS BB A BN oF e85 x 70
350- 400 CFM 0n@831ike0dea4'gnl b tHa sk dee 0. 3brma-AlnipRer neabi ity
Caliper 30 Top Warp Bottom Warp 35 Top Shute
bonding material can be applied according to a
diamond shaped grid. The diamonds, in one
embodiment, can be square having a length dimension
10 of ¥ inch. In an alternative embodiment, the
diamonds comprising the grid can have length
dimensions of 60 mm and 90 mm.
In an alternative embodiment, the bonding
agent can be applied to the web in a pattern that
15 represents a succéssion of discrete dgts. This .
particular embodiment is generally well suited for
use with lower basis weight wiping products.
Applying the bonding agent in discrete shapes, such
as dots, provides sufficient strength to the web
20 without covering a substantial poEtion of the
surface area of the web. In particular, applying
the bonding agents to the surfaces of the web can
adversely affect the absorbency of the web. Thus,
in some applications, it is preferable to minimize
25 the amount of bonding agent applied.
In a further alternative embodiment, the
bonding material can be applied to the web
according to a reticular pattern in combination
with discrete dots. For example, in one
30 embodiment, the bonding material can be applied to

the web according to a diamond shaped grid having



W O 99/ 23290 44 PCT/ US98I 23004 2 6 APR 2002 ' Bottom Shute ~ 0.1S nmm 35
. Bi nder Stﬁ%ngﬁsﬂﬁr inch at 0.1 mm5 _ The 129T-4 wire was positioned so:

that the roug I gh knuckl e side wire surface was next 20 igﬁﬁg@"@ﬁeedled
base web in order to produce a high profiled textured sh e@. Zowi ng

results were obtained: WO 99/ 23290 PCT/ U598/ 23004 - . 2 6 APR 200Z 45
Tabl e 2 Conpari son of a Hydroneedl ed B¥se Wb Made According to the Present
Invention 5 to a Conventionally Made Creped Wb 10 15 20 Sanpl e

No. Hydr o- Pr i 8iSArENee Ad@] 2B i Ay ithq 1Mk eahyasn oge 3Biamodd plys)
(0.001")567561NMachi ne Direction Tensile6369Strength (oz/in)Mchine
Direction St Eﬁs(% 21%12%r oss-Direction Tensil e29~ 37rrStrength

(0z/in) Cross- Di r egld QABIRSI LG (JALIQ8S- Divest {21, 321Vet Tensile
Strength (0z/in)Cross diréection wet20%5%tretch (% Cross direction tensile

i N1216i sopr opyhddhrephger(todam)de egspldie®cid omashretidd ¢H18RO% sopr opyl
al cohol (o0z/in)Handf eel very soft,snooth)cloth |ikenot cloth-Iike WO
991 23290 46 BaPEH IWelbsgly FZFpge cover from about 10% to about

60% of the surface area of the web. More
particularly, in most applications, the bonding
agent will cover from about 20% to about 40% of the
surface area of each side of the web. The total

10 amount of bonding agent applied to each side of the
web will preferably be in the range of from about
2% to about 10% by weight, based upon the total
weight of the web. Thus, when the bonding material
is applied to each side of the web, the total add

15 on will be from about 4% to about 20% by weight.

At the above amounts, the bonding agent can

penetrate the paper web from about 20% to about 50%
of the total thickness of the web. Greater
penetration than 50% may also be desired when

20 creating a multi-ply product. In most
applications, the bonding agent should at least
penetrate from about 10% to about 15% of the
thickness of the web.

Particular bonding agents that may be used in

25 the present invention include latex compositions,
such as acrylates, vinyl acetates, vinyl chlorides,
and methacrylates. Other bonding agents that may
also be used include polyacrylamides, polyvinyl
alcohols, and carboxymethyl cellulose. Further,

30 non-latex adhesives, such as hot melt adhesives,

may also be used. Hot melt adhesives may alleviate



2 6 AP R 2002 Sanpl e No. Hydro-Prior ArtNeedl edl2Appear ancel ooks
‘1'i kesnoot e 99/232900M pert owel Sanpl e No. Hydro-Prior Art Needl eddZBgesdi-nghy

enti meteroverhang far a 45 drop) (nmeasure of s n
y)- machine direction7.78.7- cross directi on7(2f8§ AEFS% ZWZ he

t he bending stiffness tesi; was conducted by extending a piece
web out over an overhang for a distance until the base web

stiffness (c
orflexibilit
above tabl e,
of the base
f'ormed a 45
using a 15 ¢

shown above,

%%@‘ié@éggf@f oV e haNg. o« AseisOown above, in this exanple,

when

oarser foramnous surface, the base web made in accordance with
the present inventirron@sptessradéd fémbbaimeéhe, ptherbanfiingphgenpr oduct. As

t he hydroneedl ed product nmade according to the present

i nvention suMaﬁﬁlknﬂ%h%a%r@%ﬁ%ﬁc@@ blye | pResent kenveneionh- | i ke aesthetic
. co arlson to a %nﬁln% fduct gat haslnot been
%ﬁ\?% THeY bEni bR% ?FRBRES 8RPC Yﬂgrbasénmeb Wi pi ng

properties
hydroneedled
produgt of t

99/ 23290 PCT. U898/23004 -

R 2002 47 conpar abl e

|nyg@té%§y1§n§0$i§glmﬁégeaﬁe|Qéﬁong?ng?ﬁngnhs WO

stretch char atefiergblor. cfbesel ankledt hethnBdméithpli ansyanadidari ati ons to

t he present

inventlon
addition, it

invention may be practiced_by those - of ordinary skil
art, mﬁthoutgﬁﬂﬁﬁ%l?ﬁﬁ?ﬂf?ﬁﬂ??h@ §§F?1YSEnd §Ebbéb69 gRédpr esent

in the

§% i?{%?fh ers @ﬂ§%¥?§e5hi8 Ege %pglgpgggged claims. In

aspec

e varrods’'enbodi nents

may be inter Cahﬂi"gﬂll@m hatﬂdvmo't‘l@eolbohdilﬁgr hgeﬂx@ EHetibar ke, at hose of
Il inthe art wll appreciate that the foregoi ng description is
by wa@ of exaﬁkﬁsscﬁW@nSéhﬁonstﬁmperﬁtengedftOOFihbwerhéhﬁnvention o)
further descrip | uch ended_cl ai WD 99/ 23290 PCTI US98/ 23004 2 6

ordi nary ski

APR 2002 48

15

20

25

30

10 otagggher than ffo F.

After the bonding material is applied to the
web and the web is creped, the web can then be
ready for use as desired. Alternatively, however,
further processing steps can be performed on the
web. For instance, in one embodiment, the web can
be calendered and then treated with a friction
reducing agent in order to provide a web having a
smooth, low friction surface. Referring to Figure
3, one embodiment of a process fo§ applying a
friction reducing agent is illustrated.

As shown, the roll of material 86 formed
according to the process illustrated in Figure 2 is
fed to a calendering machine 88. Calendering
machine 88 can include two steel rolls designed to
make the surfaces of web 20 smooth. Besides
providing a web with smooth surfaces, calendering
machine 88 also provides a uniform surface for
facilitating application of a friction reducing
agent. It should be understood, however, that

calendering machine 88 can be eliminated from the



WHAT .1S CLAIMED 1S: 1. A base web conprising: a hydroneedl ed fibrous web
‘havi ng a firstlﬁide and a second side; and a bonding materi al a%PIied to ‘at
| east sai d® PP side of said web, at least said first sid&THS?

bei ng cieped. 2. A base web as defined in claim1, wherei @ GaAPR
material has been applied to said first side of said web and to s

§33M4 web

@0(9219
ald second

side of said web in a presel ected pattérn, and wherein both 5 sides of said

web have been creped. 3. A base web as defined in claimZ, wherei

fibrous web copHPgess pdl gt ilseriprt anthdse RRdreEveleds madch hwlki m 3,

wherein said fibrous web further contains staple fibers present i
Sohisy VeiHh

anount up to 2B5o&PS

wherein said fibroys-qael vl ygd r tapl £ fil
web as defined in cl é)i mgl,l%\ﬂ%%nyyaﬁﬁvﬁdrgo%bed Eedzac?ilgsro}%JIgC@I -
rai sed portioastsepamiat b tthanngirdtdke POFLOES, aSel Tes ad sed portions

having a swirled fiber structure.

n said

n an

5y e 2%. A base web as defined in claim i1,

6. A base
i ncl udes

7. A base web as defined in claim?2,

wher ei B sai d frBcHiemmwalsdurdngd eemidrsrtsi o itentteee i ve® herdm i recti on, sai d
fibers being attached at

side of said
sai d bondi ng

10

is

20

25

30

Falieididdn A SR CRgsitk SddlecHh sPid Webprinted
on the web using a lithographic printing fountain.
The friction reducing composition can be applied to
either a single side of the web or to both sides of
the web.

Once applied to web 20, the friction reducing
composition increases the smoothness of the surface
of the web and lowers friction. Some examples of
friction reducing compositions that may be used in
the process of the present invention are disclosed

in U.S. Patent No. 5,558,873 to Funk, et al., which

is incorporated herein by reference.

In one preferred embodiment, the friction
reducing composition applied is a quaternary
lotion, such as a quaternary silicone spray. For
instance, the composition can include a silicone
guaternary ammonium chloride. One commercially
available silicone glycol gquaternary ammonium
chloride suitable for use in the present invention
is ABIL SW marketed by Goldschmidt Chemical Company
of Essen, Germany.

In one embodiment, the friction reducing
composition is applied to cone side of the web in an
amount from about 0.4% to about 2% by weight and

particularly from about 0.4% to about 1.4% by

d i d bondi i al id fi
R R i s gt e St eI



2 6 APR 2002 49 8. A base web as defined in claim1, wherein said base web

. has a basiygouehehh of from about 20 pounds (9 kg) per 2,80
(268nmR2)_to 70 pounds (32 kg) per 2,800 sq. feet (268nR). 9%?§?@§§§ﬁa%&2as

defined in claiml, wherein said fibrous web contains continuous filanments.
10. A cloth-like base web conprising: g hydroneedl ed web containing fibers,
said web having a first side and a second side, said hydroneedl e web

i ncl udi ng rakﬁgg%ﬁga;%gggdfﬁgggaEgg Q%&%ggng%lE%%yge%qrtions, said raised

portions having er struc a“bonding raterial applied to at
| east one side of gatdrwebihg appagsel @etadcpat trerikt iand naRiainy sai d at

| east one side of said web has Eeen creped. 11. A cloth-1ike base web as
defined in cledmpdsitabereiwabsabdibofiddngomat driyalr 94 ,applahedist 0 sai d base
web in a manner such that greater_concentrations of said bonding materi al
are found mﬁt%?nl§§Far@ aﬁ%¥?rbierMSFtPén§?mPXe$Aa@WbFﬁmqqﬂénﬁase web as

defing? in clﬂégééﬁﬁemugEﬁkg ﬁﬂgdwgquing material is applied to said first

si de said we to said second side of said web. 13. A cloth-1like base
web as defined in gbakAbla, wher @eB gaind thiehSbhesiwdindl isdiqd base web is
creped and said second side of said base web is creped. 14. A cloth-1like
web as definedolh efamatediadhéfei whdgihd claondiend namsdieiraled $aapplied to
said at | east_one, side of said_base b i.n an _amount_ from about 2% to about
10% by el ght 238PG7 bERARRG Haler RRCEAHINGs (g 101 SUBENSE5, A cl of h-| | ke
base web as dg{ipedshipgcl aim 10, wherein said base web conprises pulp
fibers, staple fibers or mxtures thereof. 16. A cloth-1ike base web as
defimad i n claim 1Beswtesebr da dddasdonelto being treated with a

friction reducing composition, the base web made
according to the present invention may also undergo
various other post-creping operations, depending
upon the particulgr application. For instance, in
15 "  order to increasel the softness of the;web, the web ‘
can be microcreped. Microcreping is a mechanical
softening step in which the web is creped from a
creping drum, such as a Yankee drier, without the
use of an adhesive.
20 The base web can also be tregted with wvarious
solutions, such as flame retardency solutions, wet
wipe solutions, lotions for producing a lotionized
base sheet, etc. The base sheet can also be made
“super absorbent”, for instance, as disclosed in
25 U.S. Patent No. 5,328,759 to McCormick, et al.,
which is incorporated herein by reference.
Base sheets made according to the present
invention can be incorporated into numerous
products for commercial use. For instance, the
30 base webs can be used in wiping products, diapers,

feminine hygiene products, other personal care



further conprises thernonechani cal pul p, said thernonechani cal pul p being
present in said base web in an anobunt from about 10%to about 30% by ‘
wei ght. 17VOR&BPnh- 1 i ke base web as defined in claim10, wWPETEIS82H04 base

web has-a basis weight of from about 20 pounds (9 kg) per 8 eet
(268nmR2) to 70 pounds (32 kg) per 2,800 sq. feet (268nR). 22@ gﬁgéﬂd&ooz

so 18. A nethod for forming a cloth-1iRé base web conprising the steps of:
provi ding a web nade fromfibers; hydroneedling said web on a foram nous
surface; appl gprnduatisondiaiy nefperisgl daomaintsgasir dne wdeowsd sai d web; and
creping said at | east one side of said web. 19. A nethod as defined in
claim 18, wheP@FR1&&ild PHFOTHGTS matley iSA™e LPRIEiGadd At a 19 288 de of sai d

web and to a &EBOI&(}' %@1% 3’01%?%{@ ﬁ,{ e%otfqonsﬁd.c?q’v\e\/%ebéin Qs%g%arase% d as defi ned

in claim19, erei n sai Si sai nd side of

said web are gheped miltiApBE abdaswefl i ivsed aimad &qumhergipn WO
99/ 23290 51 said bonding nmaterial conprises a |atex. 22. A nethod as
define8 in cl piredl&t Wdreibasia dvebiggidi mf rterbage ivelappindge t o sai d at

| east one side Qf sai b in an anbunt from about 2% to about 10% by

wei ght. 23. AT Bfrdd Ymned in claim18, wherein said web is conprised

of at [east 60% by eight Sy fHidear S;ﬁ’?ﬁﬁ@%gﬁﬁe“ ned in claim23,

wherein said web further conprises stap nmet hod as defi ned

in claiml8, waersidirgnitb wie ifremfy | Setkryidsmraty admisingd ecd i bers. 26.
A nmet hod as defined in claim?25, wherein said staple fibers conprise a
materi al sel eEPET B SN TRL Y ROWAEShsi skl i BRedHeRByon, and ni xt ures

er o0l 7L S SR S LD 1 S0 L RS U504
side of each web. The base webs are then combined
such that the adhesive sides of the web face
outwards and that the non-adhesive sides of the web
are placed adjacent to each other. If degired,

15 once both webs are placed adjacent to each other,
both plies can be mechanically embossed. 1In this
embodiment, the two-ply product can be used, for
instance, as a wiper.

Base webs made according to the above-

20 described process provide many adyantages and
benefits over many products made in the past. Of
particular advantage, the base webs of the present
invention have the appearance and feel of a woven
textile product. Further, in comparison to

25 conventionally made hydroneedled products, the base
web of the present invention has much more
strength, has better stretch characteristics, and
better abrasion resistance. The base webs also
have better absorbency through improved pore size

30 distribution which allows for better lateral

wicking of liquids. Since the base web is creped



28. A nethod for forming a base web conprising the steps of: providing a
.web cont ai wiodg/2Bedeer s, said web having a first side and a segamgkoghsiBy S

hydr oneedl i ng said web on a foram nous surface; drying said b g a
bonding material to said first side of said web in a presel %\ﬁéﬁpgm

said bonding 10 material being added tassaid first side in an amount from
about 2% to about 10% by wei ght of said web, said bonding material being

used to adher g f WORR423 29 REFIAY 23904 Vgg@ AR, RA002,52 said first

side of said web to a fiI'rst creping surf ace ; 15 creping said first side

of said web feoefiteal dlfdseststdifei thaslmage happbysadl sai grbonei §g agent to
sai d second side of said web in a preselected pattern, said bonding agent
bei ng added t Baslgi dns&dendasitde gsPeariadilyvanbuinthe resal abdut 2% to about 10%

by wei ght of said web, said ndi_n terial being used to adhere said
second si de of“l§§ﬂ°&r\ﬁ&?cflc?sa%$%§&ﬁ+g°eaﬁ€§?%vge surface; and creping said
secondgsi de of sai ¢ \Welnfd-0MSH ¢ 22 SRAMN Sk L1 VoS4 | 9. A net hod
as defined in clai mn28, VF\Jhéerei n saiglweb corrpriggieg ata% eﬁ%’fgp% % by wei ght
pul p f fibersprodihcts netheotbaase defd el e ghreseR9, inketel on Sikasl web
further contains staple fibers in an anmount up_to about 30% by weight, said

stapl e fibersacGRIRISEHRY Ya Srfif@nant dadierant ford tHea Rebkel consisting of
pol yol ef i ns, pc%:‘s?é?@t%%rsp\lgﬁe%& a%oci y\e']'fo@ﬂs apeﬁ%&egotéﬁﬁ%éagon, and

m xtures theré od as 1 ned in aim 28; t&Tn sai d bondi ng

materi al conpijedRs ravatieibr@vere et asli T altd heo gEReIPswPPBESGL i ng of an
acrylate, a vinyl acetate, a vinyl chloride, and a nethacrylate. 32. A

met hod0as def ifiidagd rstatud twrEs arnvheited % sii e oebonglhydevherdédd by bei ng
subjected to galumar jgts of weter, SRLISLS ofnualelalst 9

the present invention are softer than many
conventionally made creped products while still
retaining a high level of strength.

15 One example of a prior art paper web generally
100 is illustrated in Figure 4A. Paper web 100 is
intended to represent a web that has been subjected
to control pattern creping on both sides. Paper
web 100 includes surface regions 102 and a central

20 core region 104. The surface reg%ons are generally
undulating and have a bonding material 106 disposed
at spaced locations. Bonding material 106 bonds at
least some of the fibers together to form bonded
web portions located throughout surface regions

25 102. Paper web 100 further includes split areas
108 in the central region of the web which is
caused in part by a localized shrinkage of the
bonded areas due to the creping action.

In comparison to the paper web illustrated in

30 Figure 4A, Figure 4B illustrates a web 110 made in

accordance with the present invention. The web



created by forcing said water through a series of 2 6 AP R 2002 53
nozzl es hqxb@gngnﬁianeter of from about 0.003 inches (0.076 t o about
(0.

0. 15 inches 1 nmm. 33. A nethod as defined in claim% E?m aid
foram nous surface includes areas of varying air perneability to cCr
varying areas of density in said web. 34. A nethod as defined in claim 28,
further conprising the step of applyiné6a friction reducing agent to at

| east one side_ of said web. 35. A nethod as defined in claim28, wherein
sai d foram nobslygEfracecc dmpriigesea 4Bameisc Fr@aWERAN & r perneabil ity of at

| east 300 cubij eet. per__m _nut 8.5 nB/mn). 36. A cloth-like paper

pr oduct conpr?gP%Sng RAEFENeS |§&;®§5U€ghéﬁﬁ% gfﬂﬁﬁ[}% tﬁﬁ%ﬂ.said web
having a firshygirdaecand & S8rOMhetl b Qnding dasid@leppplied to said
first side of Said web and to said second side of said Web in a presel ected
pattern, eachpascderof csspdnegelrbéiordy criejsesd; and wherein said cloth-1ike

W pi ng product has_a basis wei ght of from about 20 pounds (9 kg) per 2,800
sq. fe®t (268n2) t&S7TEHRIdSHER TPt &t i Heb fldd 2 . 37. A

cloth- |1 ke_pr a0Ugt, 45,9511 N4 Gl M50 el Spl e Furt her

] e . h .
conprises stap ibers, sal ers "ueing presen}f in said web in an

anpunt up to abeetr3R¥iln WA Hiper3&eb 10Oy |dHvdraduetig@se defined in
cl aim 36, wherein said bonding material has been applied to each side of

said web in adRanolied flildm igbomdezd/ortag serb o ritOéry Ml ghpaced W O 99/ 23290

PCT/ US98i 23004 2 6 AP R 200%
between channe

;¥Eke portions 114. As described
10 above, when base web 110 is hydroneedled, channel-
like portions 114 are formed whexe the fluid jets
directly impinge upon the web. The fluid jets also
cause fibers laying adjacent to channel-like
portions 114 to swirl creating raised portions 112,
is5 wherein fibers have been reoriented into the Z
direction. The pattern of raised portions 112 and
channel like portions 114 give web 110 the
appearance of a woven fabric. Further, raised
portions 112 provide softness to the web and, due
20 to their structure, provide the wep with a
substantial amount of wet bulk and absorbency.
Besides being hydroneedled, base web 110 has
also been subjected to a controlled pattern crepe
on both sides of the web. 1In this regard, web 110
25 further includes a bonding material 116 that has
been applied to both surfaces of the web. Bonding
material 116 tends to accumulate within channel-
like portions 114 when applied to the web. 1In this
manner, bonding material 116 reenforces the spaces

30 between raised portions 112 and greatly increases

the strength of the web. The bonding material also



39. Acloth-like product as defined in claim36, wherein said hydroneedl ed
‘web inclu d portions separated by channel -1i ke port| '
rai sed po???o%ébﬁgw ng a swirled fiber structure. 40. A clot h&s/?%é’sz%duct
as defined in claim39, wherein said raised portions includ® ABR $002
oriented in a Z direction having a flrszf; end attached to said bonding
material along said first S side of said web and having a second and
opposite end attached to sai d bond|0£ material along said second side of

sai d web. 41.2RREFESHST RO Sdwtd i heth T9CeI andd 361PGKEr ei n sai d

bondi ng mat er I

CAAL. A3| % Ar . i@h}i\%qg%ff Zg'scx@rlﬁ/{gex AR FHEIG, 2 areqthigne

. A@ Ay_. AS. Ag9bAL. A rotAreA3. Avndidd o AL A A provides the
n@.A AAWAU AL AIS?2. A A @A .A.Ay-. AFf_. Al. Ay?# A9. AH
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25 conventionally made wiping products. More

particularly, creped wiping products made from a

hydroneedled base web were compared with creped

wiping products that were not hydroneedled.

Four (4) different wiping products were

30 produced and tested. The results of the tests are

contained in Table 1 below. All of the samples
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Allentown, Pennsylvania.

In Samples 1 and 2 the latex bonding material
was applied according to a ¥ inch diamond pattern
ig combination with an over pattern of dotg. The

15 bonding material was applied to the base web in an
amount of 12% by weight.

In Samples 3 and 4, on the other hand, the
bonding material was applied according to a 60 mm x
90 mm diamond pattern. The total add on of the

20 bonding material was also 12 % by weight.

Samples 1 and 3, which were made according to
the present invention, were hydroneedled prior to
being through dried. Specifically the base webs
were hydroneedled similar to the process

25 illustrated in Figure 1. During the hydroneedling
process, the base web was subjected to a manifold
containing one row of fluid nozzles having tapered
jet orifices. The orifices had a diameter of 0.07
inches. The manifold contained 30 orifices per

30 linear inch. The fluid nozzles emitted columnar

jets of water that contacted the base web at a
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ld"F "10%m&' ()- In this experiment, the base web was
" hydroneedled on a two layered foraminous surface or
5 wire. The high knuckle side of the wire was in
direct contact with the hydroneedled base web.
Specifically, the foraminous surface used was a

PRO-47 wire obtained from the Lindsey Wire Company

of Appleton, Wisconsin and had the following

10 characteristics:
Mesh 76 x 38
Count 88 x 44
15
Weave Oval Wrap Double Layer
Machine Direction 0.0067" Top
Strand 0.008" x 0.013" Oval Bottom
20
Cross Direction . 0.0050" Top
Strand 0.0118" Bottom
Air Permeability . 295CFM
25 '
Caliper 0.0375"

The following results were obtained:
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Tensile Strength (oz/in)

Machine Direction 22.5 - 19.8 38
10 Stretch (%)
Cross-Direction Tensile 43.8 33 38.3 39

Strength (oz/in)

Cross-Direction 15 - 11.8 -

Stretch (%)

15 Cross-Direction 26.8 23.4 25.1 24 .5

Wet Tensile Strength

(oz/in)
Taber (cycles) 47 | 32 48 38
Wipe Dry {(cm?) 63 185 330 -
20 Z dir wick 1.029 0.713 1.133 1.183

(g water/g fiberxr/sec)

XY dir wick 0.59 0.44 0.625 0.419

(g water/g fiber/sec)

Lint 121 165 226 147

25 (No. of particles/10

micron screen)
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The above tests performed on the samples were
done according to conventional methods which are
10 well known in the art. From the above table, Taber
refers to an abrasion test that determines;how many
f ¢
cycles it takes for a éaper wiping preoduct to
develop a % inch hole. The wipe dry test above
determines the area of a 1.5 ml pool of water that
15 will be absorbed by a sheet of a paper wiping
product having a particular size.
During this experiment, it was observed that
Sample Nos. 1 and 3, which were made according to
the process of the present invention, had a much
20 more cloth-like appearance and feel than Sample
Nos. 2 and 4 made according to conventional
methods. As shown in the table, the base webs made
according to the present invention also generally
had better overall strength and tear properties
25 than the conventional products. It was noticed,

however, that Sample Nos.
somewhat stiffer than Samp

shown in Example 2,

1 and 3 tended to be

le Nos.

2 and 4.

As

it is believed that this result
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The following tests were also performed in

order to compare the differences between wiping
products made according to the present invention
with prior art creped wiping products.

In this example, two different wiping products
were produced and tested. \The results of the tests
are contained in Table 2 b€low. Both of the \
samples tested were made from Northern softwood
pulp. The base web used to make the samples was
formed according to a wet lay process and then
through-air dried.

In both samples that were produced, a bonding
material was printed on each side éf the base web
and both sides of the web were creped similar to
the process illustrated in Figure 2. The bonding
material used was an ethylene vinyl acetate latex
having a viscosity of 100 cps and 38% solids. The
bonding material was applied in a 60 x 90
millimeter diamond pattern using gravure rolls at
20 psi print pressure. The base web was fed
through the gravure rolls at 100 feet per minute.

In this embodiment, the base sheet also

contained about 1% by weight of a guaternary

SAmﬁFl@ 10! ¢ $T
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after the bonding material was applied to the web,

the web was creped on both sides.

Sample No. 1 appearing in Table 2 below,

however, was made according to the process of the

present invention. Specifically,

hydroneedled prior to being through dried and

double creped. 1In particular,

this sample was

the base web was

hydroneedled using the 7/30/1 columnar fluid jets

as described in Example No. 1 at a pressure of

about 85 psig.

The line speed was about 50 f£t/min.

The base web was hydroneedled on a foraminous

surface that had a coarser mesh size than the
foraminous surface used in Example 1 above.
Specifically, the foraminous surface used was

fabric style 129T-4 obtained from Albany

International, Engineered Fabrics/TSI of Portland,

Tennessee.

fabric having the following characteristics:

The foraminous surface was a layered

Top Coarse Mesh Size
25 Bottom Fine Mesh Size
Air Permeability
Caliper
30

Top Warp

Bottom Warp

35 Top Shute

44 x 35

85 x 70

350-400 CFM
0.033" - 0.034"
0.66 mm

0.17 mm

0.30 mm
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Basis Weight (lb/ream) 46.9 49.3
Bulk (8 plys) (0.001") 567 561
Machine Direction Tensile 63 69
10 Strength (oz/in)
Machine Direction Stretch (%) 21% . 42%
Cross-Direction Tensile 29 L3y

Strength (oz/in)

Cross-Direction 18 15
15 Stretch (%)
Cross-Direction _21.3 21

Wet Tensile Strength (oz/in)

Cross direction wet 20% 15%

stretch (%)

20 Cross direction tensile in 12 16

isopropyl alcohol (oz/in)

Cross direction stretch in 13% 9%

isopropyl alcohol (oz/in)

Handfeel very soft, smooth,
cloth like | not cloth-
like




1

1Y) 10%& ( o () - F(lOfV&'()-IF(lofV&'()-lr3 | 10%t#8&' () - Oy&10%& ()-z[sT
20! " y109%& -J-"’flj"g&y&' -10S910% | & ()-10; 3; 10; 3; 10; 3; wY' ) 16t @598/230%

& ()-1Y") 10%&' () -7 Y7sT20l I FI | 1098NIN1&' () - 3I PFl 1 10% f & () 235FAIF§R@0@Q() 3!

FIT10%-& ()-3 FI110% 3 -& ()-3"y109%& ()--zmwJ&20!! 10

10| YFl ! 109&' () - 3! nFl ! 10%- & ()-3!Fl110 y&' () 3! UFI ! 10%~Y~Y&' () - 3! vFI | 109X
&.()-3Li 320! R R10YE 0%

10{ =V} [ 9920! 1 ! 10% & ()shel 1088 ()11 vi 10 ()m,;deﬁrawv&' fhrds O )1
ibﬁ??%égygg:!!!10@6‘&f()-!!q!lOW&f()-!CZ[:NQ)!!Neédléﬁ@&f() (109 & |() -!
910%&'(?-!{109&(§f()-!!10%&'(?- 109&&f():€[% ?NQO!!!I&Vl)W g & ( i
&HD%&()}&W@() f%ﬂ%m&() &D%&() I!l@@() (N897<. 2 10((!K&0
(s O T g O T TR G LI
T S&10%&R' () - @S&10%&' () - @ 10(( 10((TwUe92 10s FlQ%@@ngﬁ-li'1Q%N%§y&f (-
1 & 10%&' ()- 'g& 109k ()- !& 10%s& ()- !'hS&IQ%& ()- @ aVK@
towel
Sample No. Hydro- Prior Art
Needled
1 2
Bending stiffness (centimeter
overhang for a 45° drop)
5 (measure of softness or
flexibility)
- machine direction 7.7 8.7
- cross direction 7.8 9.4
10 In the above table, the bending stiffness test
was conducted by extending a piece of the base web
out over an overhang for a distance until the base
web formed a 45° angle with the overhang.
As shown above, in this example, when using a
15 coarser foraminous surface, the base web made in
accordance with the present invention was less
stiff than the prior art wiping product. As shown
above, the hydroneedled product made according to
the present invention subjectively has enhanced
20 linen-like or cloth-like aesthetic properties in

comparison to a wiping product that has not been
hydroneedled. As shown in the bending stiffness
test, the base web wiping product of the present

invention is softer without loss of bulk and is
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S from the spirit and scope of the present invention,
which is more particularly set forth in the
appended claims. In addition, it should be
understood that aspects of the various embodiments
may be interchanged both in whole or in part.
10 Furthermore, those of ordinary skill in the art
will appreciate that the foregoing description is
by way of example only, and is not intended to

limit the invention so further described in such

appended claims.
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a hydroneedled fibrous web having a first side
and a second side; and

a bonding material applied to at least said
first side of said web, at least said first side of
said web being creped.

2. A base web as defined in claim 1, wherein
said bonding material has been applied to said
first side of said web and to said second side of
said web in a preselected pattern, and wherein both
sides of said web have been creped.

3. A base web as defined in claim 1, wherein
said fibrous web contains pulp fibers.

4. A base web as defined in claim 3, wherein
said fibrous web further contains staple fibers
present in an amount up to about 30% by weight.

5. A base web as defined in claim 1, wherein
said fibrous web is made exclusively from staple
fibers.

6. A base web as defined iﬁ claim 1, wherein
said hydroneedled fibrous web includes raised
portions separated by channel-like portions, said
raised portions having a swirled fiber structure.

7. A base web as defined in claim 2, wherein
said fibrous web includes fibers oriented in the Z
direction, said fibers being attached at one end to
said bonding material along said first side of said
web and said fibers being attached at an opposite
end to said bonding material along said second side

of said web,
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further comprises thermomechanical pulp, said thermomechanical pulp being present in
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said base web in an amount from about 10% to about 30% by weight.

17. A cloth-like base web as defined in claim 10, wherein said base web has
a basis weight of from about 20 pounds (9 kg) per 2,800 sq. feet (268m?) to 70 pounds
(32 kg) per 2,800 sq. feet (268m?).
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said bonding material comprises a latex.

22. A method as defined in claim 18, wherein
said bonding material is applied to said at least
one side of said web in an amount from about 2% to
about 10% by weight.

23. A method as defined in claim 18, wherein
said web is comprised of at least 60% by weight
pulp fibers.

24. A method as defined in claim 23, wherein
said web further comprises staple fibers.

25. A method as defined in claim 18, wherein
said web is comprised primarily of staple fibers.

26. A method as defined in claim 25, wherein
said staple fibers comprise a material selected
from the group consisting of cotton, rayon, and
mixtures thereof.

27. A method as defined in claim 18, wherein
said web is hydroneedled with columnar jets of
water.

28. A method for forming a base web
comprising the steps of:

providing a web containing fibers, said web
having a first side and a second side;

hydroneedling said web on a foraminous
surface;

drying said web;

applying a bonding material to said first side
of said web in a preselected pattern, said bonding
material being added to said first side in an
amount from about 2% to about 10% by weight of said

web, said bonding material being used to adhere

1008€ () -
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bonding agent being added to said second side in an
20 amount from about 2% to about 10% by weight of said
web, said bonding material being used to adhere
said second side of said web to a second creping
surface; and
creping said second side of said web from said
25 second creping surface.
29. A method as defined in claim 28, wherein
said web comprises at least 60% by weight pulp
fibers.
30. A method as defined in claim 29, wherein
said web further contains staple fibers in an
amount up to about 30% by weight, said staple
fibers comprising a material selecped from the
5 group consisting of polyolefins, polyester, nylon,
polyvinyl acetate, cotton, rayon, and mixtures
thereof.
31. A method as defined in claim 28, wherein
said bonding material comprises a material selected
from the group consisting of an acrylate, a vinyl
acetate, a vinyl chloride, and a methacrylate.
32. A method as defined in claim 28, wherein
said web is hydroneedled by being subjected to

coclumnar jets of water, said jets of water being

created by forcing said water through a series of
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36. A cloth-like paper product comprising:

a hydroneedled web containing pulp fibers, said web having a first side and a
second side;

a bonding material applied to said first side of said web and to said second side
of said web in a preselected pattern, each side of said web being creped; and

wherein said cloth-like wiping product has a basis weight of from about 20
pounds (9 kg) per 2,800 sq. feet (268m?) to 70 pounds (32 kg) per 2,800 sq. feet (268m>).

37. A cloth-like product as defined in claim 36, wherein said web further
comprises staple fibers, said staple fibers being present in said web in an amount up to
about 30% by weight.

38. A cloth-like product as defined in claim 36, wherein said bonding
material has been applied to each side of said web in an amount from about 2% to about
10% by weight.
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oriented in a Z direction having a first end
attached to said bonding material along said first

5 side of said web and having a second and opposite
end attached to said bonding material along said
second side of said web.

41. A cloth-like product as defined in claim

36, wherein said bonding material comprises a

latex.



