' i €380i ddeDf F"gh6hTOi gr @, 27 February 2003 1 STRONG AND SOFT APERTURED
NONWOVN WEB 5 FI ELD OF TAE I NVENTION This invention relates to a strong and
soft apetured nonwoven web, and nore tO particularly to a strong and soft
nonwoven web suitable for use as a topsheet on a di sposabiﬁF%'aol?&ﬂ%&
article. BACKGROUND OF THE | NVENTI ON Di sposabl e absorbent articieS such as
di apers and adult incontinence products are ,15 well known in the art. Such
di sposabl e absorbent articles collect and retain urine axm“mﬂm\\“mmﬁ rial
deposited thereon by the wearer. Di sposabl e absorbent ar 1y

conprise a liquid perneable topsheet which faces towards and.gattacts the

body of the wearer) a |iquid inperneabl e backsheet joined to the topsheet)

and an absor bent (R acksheet. 20
Since the topsheﬁﬁﬁiﬁﬁﬁgﬂ?ﬁﬁpﬁﬁ@‘ﬁ%%ﬁﬁﬁ wearer it is
preferably soft feeling and non-irritating to the wearer's skin. However)
the topsheet nmust have the requisite strength to maintain it's integrity
durishg use and manufacturi ng. f ' 1 a 27 February 2003 EP-A-0 165 $07
di scl oses absorbent devices having an apertured topsheet, which is

general |y pervious to |iquids and which is provided with gross foram na and
fine foramna. There are, in the zone subject to inpact by bodily fluids,
no less than four tines as man)‘)fine foram.pna as gross foramna. Wth
thermal | y bonded nonwoven \ﬂww&u%ded area of the web is a
factor in d ra, Ol NG r o} t anded
area of the?b\gbln}lﬂ{é@ga‘?%g} ﬁg %@%&nesséﬁtgﬁg'gé%g ior@@ﬁﬁgbﬁﬁden@{%)engt h
i ncioeagesticularlyc tmtar stedng asd tsoff fmvesen aweln soitatilé fomveise csca aapshedt dhea
softnestﬁ im:l?r/!gageslr and Ipe tensile strength decreases. In past attenpts, a
bonded CHOFAUEEOVKRDEARE!% or the entire nonwoven web which was a conproni se
bet ween softness and strength properties. Wiile acceptable, the softness

and strength properties provided were not the nost preferred as each had to
be sacrificed or conpr BACKGROUNB IMVENTIQN accept abl'e topsheet.

! DOFTHE
of the di apRiPaRle AAbrhy bichR,sulfaf St by RAGY iGeliheE Wrblied B

cernsr alwgbkrdvaninahe hhe Suoh dispesable absorbent articles collect and retain urine and fecal

material deposited thereon by the wearer.

Disposable absorbent articles typically comprise a liquid permeable topsheet which
faces towards and contacts the body of the wearer, a liquid impermeable backsheet joined
to the topsheet, and an absorbent core positioned between the topsheet and backsheet.

20  Since the topsheet comes into contact with the body of the wearer it is preferably soft
feeling and non-irritating to the wearer's skin. However, the topsheet must have the

requisite strength to maintain it’s integrity during use and manufacturing.

[
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.27 February 2003 2 which typically is positioned between the barrier |eg
cuff's of the diaper) is the portion which is in contact wth the wear's
body and as such needs to be soft. However, the central portion is not

subj ected to nmuch strain during use and/or nanufacturingzg ﬁf t need
to be strong relative to the outer port&ons. The outer pdrtions are the
portions of 5 the topsheet which are positioned outward of the barrier |eg
cuff's. Theses portions of the topsheet typically have no or relatively
little co (rjmﬂ%o W5 B0t RiEsc1diad Bbsopbenk dBviBQaRsHg e Sbrfufel 1opstide Wiich &5 aper
design and as such do not need to be as soft ‘as the central portion.
However) tgeaemally qreryiouns tcotiguids @and widhiel i pravidedi witle gressrfarasing wnd fipeuse

and/ or manuf act ur} and .t herefore .need.to el.at iyvely. ro conpar ed
to the ce 'Fagf‘n?'ojrﬁ%f’taf%r‘ﬁ‘ HOBE S&Jﬂﬁﬁﬁ???%ﬁhﬁ%\h‘fﬁg’ ?ofltfﬁ%&ﬂg%g&frs a
noNWoVN  Wefn s GhanyPiindX@rd#Sing ad grods forafimet on a di sposabl e absor bent
article, such as a“di aper. The nonwoven web conprises a first or central

brof er abi y. ViR NE RS REE8N 0B REbF e RIGuRAT botdH) BB D IEFRB RS 11
bonded facwn inHetethiding ot theadRAesaBtRAgtlof Hiccweb. NAB thdordendad ofitkaweb sai d

central, zone. The central zone has an effective open area of at |east about
10 per c'BFfcaskse the pofiness desreases apd the tensilgstrangth ingreasesi e eangrastpfas ghe| east

0.2 squgy igld l/ pﬁdli@ j t he

pr esent irﬁsgr?Hanénﬁh?&%Pge?légsﬁrg‘c}\}}?ge aE ﬁ]gﬁe\%g%edﬁﬂ&g%wggi?%ﬁ {A%‘gé'ﬁ‘ge\cf?"r?gésa first
zone ania past attamptsp achonded arkaroasesekatall forrthe eareendnaoveg web ehichovasve ar ea

of at |east abut, 10 percent and a plurality o erture ith an elective
ol 26 orOHTPTORE befolreiniinees G SUERBEPeribe. IR ACsaRIATIe thdeRacE Bnd | 1 o1
zone a ' j id
second TSREUEDRESALS pROMed RS AIE I ALEE o) DRIDBERTDESERTR 5P
Accor digoghpromisedt inardertpegrovidé an heceptableanpshieatvent i on, there is provided a

met hod of fgqrmng a.bonded.nonwoven web, said t hod conpri si the steps
oF - "bondi gl s PiebfauRd St SAohheeatry ta pyie it erire (BomaEco e S4p60na! ng
t he welwitth bath hiphSitred@h aeF AN Rfnesk eln RRAChY dehtradl PORAR Cofathe topitRat er
than the bonded area of the central zone end aperturing the central zone
such that the central zone has a plurality of apertures In other

enbodi nents, the outer zone may have an effective open area of at |east
about 10 percent and a plurality of apertures with an effective size of at
| east 0.2 square mllineters. BRI EF DESCRI PTI ON OF THE DRAW NGS Wil e t he
specification concludes with clainms pointing out and distinctly claimng
the present invention, it is believed the sane will be better understood by
the followi ng drawi ngs taken in conjunction with the acconpanyi ng
specification wherein |ike conponents are given the sane reference nunber _
Figure | is atop plan view illustration, shown partially in cutaway, of a
di sposabl e di aper having a topsheet constructed of the web of the present

i nvention.




Figure 2 is a sinplified schematic illustration of a process for formng

"the nonwoven web of the present invention. 3 27 February 2003 Figure 3 is
an enl arged overhead plan view illustration of the bondi ng apparatus of
Figure 2. Figure 4 is an enlarged overhead plan view illustration of the

aperturing apparatus of Figure 2. Jsgure S is a sinplifa7dwebsuanedRA3 c
illustration of an alternative proce for formng the nonwoven web of the
present invention. Figure 6 is an enl arged overhead pl an view illustration
of the bpn arat us of .Figure 5. S | PTI.ON, OF THE
VENT1 ORICRBisR Reimastion et e he bairih JEh Collp Of e et s JhE PORIAN ces
whi ch mﬁfahhs%n@om&t Bith tROWeal X bdaY Ghd RNGLh HRES ﬁPSE'sBﬂcaHbWevéreftﬁéS to
devi ces which are placed against or”in proximty to the body o t he wearer
t o absoeentrghportiontisinet subﬁcwrmdu@clemmraﬂ@xsngius&:ﬁm/gremanufmtm& aml)dyes The

ar ¢ ot Aean G 11t SR L Pt Rk e SALG T Thneape Pid aiyBR 6, "

absar befhe tapshedt! wwhiCh a positivR¥d 8hBvdrd o€ Eitbshriier 1B€ cOffs C Thekesl paftions of thd Nyl e
use and, preferably, to be recycled, conposted or otherw se di sposed of in

an envitopsheshtypically havene oprelatinebnbitle contact withhe weafﬂwr&k@héemﬂmem refers
to abs i r ther to
For m a B8RRI e ML tnd b sl K IEBo oo TB TSk the AR pdrR8E

mani pul Howeeerpatht s obiiek epartisap adarat euH]e:dte:tbrtoarmgHer naramsArdLaingombenand%xtl cle
utilizing the web of the_present |nve as a topsheet thereon is the

uni t ar y"%r@%g%mﬂ ardybere iR neay ttPc'P%)'e \@Sv stropg ShRTPASH i giF eeBiralag  used
hergi n,pdrignt €rm "di aper” refers to an absorbent article generally worn by
infants and adult incontinent persons and is worn about the | ower torso of
the wearer. The web of the 25 present invention may also be used as a

t opsheet on ot her absa&ﬁi S S 3 nce briefs,

i nconti nence undergar hol ders and | i ners)

fem ni ne hyghehiResteon® @trﬁ)nwaﬂéh twlgd Whilkle may be used as a topsheet on a disposable

absorbent article, such as a diaper. The nonwoven web comprises a first or central zone

15 and at least one second or outer zone each having a bonded area. Preferably, the web
comprises a central zone and a pair of outer zones. The bonded area of said outer zones
being greater than the bonded area of said central zone. The central zone has an effective
open area of at least about 10 percent and a plurality of apertures with an effective size of

at least 0.2 square millimeters.



Wi |'e the present invention will be described in the context of providing a
' vieb suitable for use as a topsheet on a disposabl e absorbent article, the
present invention is in 30 no way limted to such application. The
description of the web and its use as a topsheet wll all ne skilled in
the art to readily adapt the invenbon to ot her devices gﬁ\é'uegﬂﬁa%%qpér uses.
4 27 February 2003 Figure 1 is a plan view of the diaper 20 of the present
invention inits flat-out, uncontracted state {i.e.) with elastic induced
cont r Aedordifg ' hddthlerGidpoct W it presdt difentibn! MersisP6lide® aMinRdvEY! - avnay to
nore clearly show thhe construction of the diaper 20 and wth the portion of
t he avehsaid web haviingha fisy gone pnd ahleagtionersgeondezonersaid fisst zomehaviug f ace,

orie .towards t Vi r. 0 pn i e t he di.gper 20 :
or cf b SBpClisedies a b st B ARl nl 3 b in sostqireq B Rhper i ous
back gffetivedfze ofi db Bhst\D 2 squbee dnilfisienss, dirackitikedin URAGRERL: SORE 28
internedi-ate the topsheet 24 and the backsheet 26. The di aper 20 may

f ur t Aed sad seeandczage having a bandsdjareaqthe) bonded tarenh ofimyid secand zoaeed | eg cuffs

(not ; | dfod WedaS gﬁpﬁ not shown); and a fastening system
with tape ta ?Qggirl\%?%[*ﬁ nu fisp y E)& esignated as 36. The diaper 20 is
shown in Figure | to have a first waist region 2?7 juxtaposed with the front
of t hgcdhRfh ko YHHHER altet OF BRIttt irfveRBor) IR providACO oA it I egi on 29
opposed to The first 'waist region 27 and juxtaposed with the back of the

wear diorminiglacbanded dpmperrenget, saidanethodwopmprising thst gepsrafgbendiea theosi t i oned

between the . first i,st regi,on,27 nd 2 Saco i egjon 29, and a
peri ph 9‘M‘i‘séH"iCSE%%If%"Hsag‘H&/athBd%‘g?%?’ %‘%J{ghg%ggﬁ‘ggbe“@f“;%égrt in which the
| ongidetslidd oweslgRae a¥ith slbshdpdairedgdatentiintthe bendbdengesf tiecetlesli gnat ed 35.
The inner surface of the djaper 20 conprises that porti ?n of the diaper 20
whi crzons aad;apeawing the; ¢ratrgh gone suchyibat the sentral gane ﬁ%}s. g plurglly ofnner surface
gener H’t#reiks formed by at |east a portion of the topsheet 24 and ot her
conponents joined to the 20 topsheet 24). The outer surface conprises that
portion of the diaper 20 which is positioned away fromthe wearer's body

(i.e., tHA MrPmbIdihaRe tBEBRIeR Zote infayl RIVERM Effeciive ldpaittaréh 8P4l Of the
backsheet 26 and ot her conponents joined to the backsheet 26é during use.
&

Fi gupleout hpgreensand aipbarelitymf apertures witlape cffoctivensighpEpt tead Q-dppaneret 24 and
t he ﬁéﬂip@? gsheet 26 have length and width dinensions generally larger than
those 0 € absorbent core 28. The topsheet 24 and the backsheet 26 extend
beyond t he edges of the absorbent core 28 to thereby formthe periphery of

Egeaglsgﬁglr eéoi. anl |l e the t ogﬁheeto 241 t t}?Etm%kwleﬁ(t;SZG, and the core 28 may

While the specification concludes with claims pointing out and distinctly claiming

the present invention, it is believed the same will be better understood by the following

drawings taken in conjunction with the accompanying specification wherein like

components are given the same reference number.
Figure 1 is a top plan view illustration, shown pactially in cutaway, of a disposable

diaper having a topsheet constructed of the web of the present invention.
Figure 2 is a simplified schematic illustration of a process for forming the nonwoven

web of the present invention.



confi'gurations) preferred diaper configurations are described generally in
"U.S. Patent 30 3,860,003 entitled "Contractable Side Portions for

Di sposabl e Di aper”™ which issued to Kenneth B. Buell on January 14, 1975;
and U.S. Patent 5,1 S 1,092, "Absorbent Article Wth Dyna%g‘ El astic Wi st
Feature Having A Predisposed Resilient_ Flexural Hi nge", ehiuaM 2908 2003
5 issued to Kenneth B. Buell et al. Se3ptenber 29, 1992; each of Wmch IS

i ncorporated herein by reference. The absorbent core 28 nay be any

absor bent nmeaps whi.ch erally. c rrpress bl e for

non-irritati ggttr%%lﬁén\wéa%@E oyeéwﬁ%paan\ae%é'b%@@%fo %ﬂlwga%maaw&. ni ng
5 i qui dgjgaeh as urine and other certain body exudates. As shown in Figure
1, the absorbent core 28 has a garnment surface) a body surface, side edges)
and wai st eddégure Fhearadydagétboverbeadep!@tviewmyllustratiam of tietapegdring)appaviatds of

vari ety gf si%es and shapes {e.g.) rectangular) hourglass, "T"-shaped)

asymretr ‘c.) and froma w de variety of |iquid-absorbent nateri al s
conmogl y usecrlguae gii§ a%aﬂhfﬁdctica&ﬂﬁt& MOstrafdnest abalesrhaie gﬁb&ésﬁ'f@ﬁfo‘iﬁﬁ

conmmi nuted wood pulp which is generally referred to as airfelt. es of
ot her suiheamneloaﬁswpbeﬁtherm@ssmi inventioncl ude cr eped cel | ul ose vvadd| ng,

nmel t bl own poI ncI d| fi

cross-li nked uI 03| ngg g% O%'fht%:;l&ﬁgnﬁérpﬁ]u r¥t|§ OHhent?O% 'g’so 'é??'g I Ssue

| am nat eFiguadSor bent foans; absorbent sponges; super absor bent poI yImers;
absorbent gelling materials; or any equivalent material or 15 conbi nations
of materials. The configuration and construction of the absorbent core 28

may g¢so be varied (e. smAtmﬁnabt@tbari*ruewepﬂﬁmméz@mrw ying caliper
zones) a hydrophilic | ower aver age
density and lAswesedaweeeingthebmen s'absirght aticlell s¢ftisore demess; which mbyorboarpt | se
one or struct ures bsaor bent , 20 city of the
bsor benFoRan6a, Safisicanth bics eFi g bkt BRECE WhCh AL IBEAQaNSeR ng
and the Im?)ﬂf%iiﬂﬁy Q&eth@fbddbeoidtlﬁpWeal%Q to FAUsbAL ahd tdbRtah ZRe auadoadossaﬁcmébt
capacity of the absorbent core 28 be varied to accommobdate wearers

rangi ng flisehargesk ﬁﬂ’ﬂ‘sthﬂhoérdghﬂmﬂﬁ"ﬂ‘s" IspReabie als yusad JeFae he desqribetabserbentor use
as the aQﬁﬁfe@%cﬁg %rB Mied G5 Vel REGHL 3P o \i‘w ide altegtBPedA'?xG?' %%sea{?\t' tled

"Hi gh-Density sor ST Uct Ures" I'ssued to ept enber
9) 1986; ah&oﬂ)enPantt'teret(lé O&3, at® thtemted ttb bd disthsied et aArrt!cleaisesanw prtcferably,
i sman .et Fatent

Dual - Lay d Cor i ssued,to al ?Eﬁ

2 583, 2310 BREDIcld. ATROMBBAr ABFINGSRR BB hanrimentalyssolipatiple
Angst adt nﬁﬁn@EC@fmﬁf italy®, abkSBent z?r'ﬁ@!eUeérs Rabsrbeht Addolds3whicR iré Forafed” &F gh
Density Absorbent Menbers Havin ower Density and Lower Basis Wi ght

L
Acqui si t PeRarate pess united taggthep t gf@rmraycq@rdlamted Shtilyago Yot thogdo nohdeAuire t hese
patepjs kei)ahﬁ'g %R%r’%ﬁ Séjpi]%f lﬁJeQ& ;%alraf‘g o1& afid liner.

An absorbent article utilizing the web of the present invention as a topsheet thereon
is the unitary disposable absorbent article, diaper 20, shown in Figure 1. As used herein,
the term "diaper" refers to an absorbent article generally worn by infants and aduit
incontinent persons and is worn about the lower torso of the wearer. The web of the

25  present invention may also be used as a topsheet on other absorbent articles such as
incontinence briefs, incontinence undergarments, absorbent inserts, diapers holders and
liners, feminine hygiene garments, and the like.

While the present invention will be described in the context of providing a web
suitable for use as a topsheet on a disposable absorbent article, the present invention is in

30  no way limited to such application. The description of the web and its use as a topsheet
will allow one skilled in the art to readily adapt the invention to other devices and for other

uses.



27 February 2003 The backsheet 26 is positioned adjacent the garnent
"surface of the absorbent core 28 and is preferably joined thereto by
attachnent neans (not shown) such as those well known in the art. As used
herein, the term "joi ned" enconpasses conFgurations whereby an el enent is
directly secured to the other el enent by affixing the eleﬁﬁﬁ?mHWWé@P3y to
the 5 other elenent, and configuratioffs whereby the elenment is indirectly
secured to the other el ement by affixing the elenment to internediate
menbers) which in turn are affixed to the other elenent. F or exanple, the
backsheet 26Figule bds deplan diew 6f thee dipet 2Bt thegpreseps imgenHom i ﬂt@rﬂﬂt-out

Cont | MUQHRAhAELY Bl SIle s RicRI AL LAYS! p e T Y CooribndBr B Y O

separ at I nes, ral or spot s of esi v ives ave been
found t Ostduetusabelﬁﬁ act-awyy &y momaautrlgcihumdxetmnkiru&onl%ﬂ the dxaﬁenmaaud ofithSt .
Paul , Fnesota nd mar ket ed._ as 1258. The attachnent arllé Wil |

pr ef er aBh§ PeRIep At ske diaper O whigh fa@%%@querwwm%mer gheuteptedas s

G 500 Uwafts Sk ek AT OBRUET | et mpps ol WabARor o

Garment", which issued to M net et al Mar c 1986, nore preferably
sever al pemetas topsheet 24t dgjuidcinfpehaomsriasksheet 26 ;blmerdtw:tla theptiopstieep24;tandransuch

as is il ted the ar.at us ,and s, shown S. Pat t 3,911,
| 73 iss i’%"%%f%lg nterjpe 2@?1“&198?}?(’ %H%_“L‘g% bqgkgteebgge{['}pe ﬂ'a?%rS 8®Yi ssued
to Ziec lfﬂl"tltleretk) rise Ql&sﬁ@i’&lr@&f %&&s (A8 Shova)delbktiRizedab e Bhffé (fd 2h&RR); lafsued
to Werenicz on_ June 27, 1989. Each of thesé patents is Incorporated herein
by ref erelastie wajst festurat(noteshpwn); had & fastening systamarish tapg tabmganeesdly udtiplponds,
20 RGeS déé? ‘R&ﬂné ul trasoni ¢ bonds) dynam c mechani cal bonds, or any other
sui tabl e ? n‘ nmeans or conbi nati ons of these attachnment neans as are

known i n t heTlos diaperf2eeisshowh eBigurS 1 it6 hav & firktonsist RgldnQ2i fktdpBséd withr i ne)
and is E{Ieferabl y. manufactured froma thin plastic film although other

f1 exi bl &% fignt @fithe eyearguwhiitather diaper Fhys &Fes Werisedecond Waigldregiane ) t he
term"f 'o‘?gb@d% th@i’:?{t%veﬁ g@&ﬁ"ﬁ? %& Qed'?I h%ﬁe 5’6@6{' g\@évéﬁpét Whi e' th eadi |y
conform t he general uman The sheet
26 pr evalirpsr 20ds bmugja&c&a absmlbmglcmnljl posttlamadebietwnext the fuiss mabemgmoﬁé 28

f te ticles which t the di h.a ts, and
unadP oot A o Bt Piine 269 Ao N elnd! G Bl R eR

mat er i aldiapeP|20MRT whidh tHES Ichghidins ddags rﬁwlmn%haealjﬁran@fth@cﬁnmeédgék edte or
pol ypropyl ene, or conposite 30 materials such as a filmcoated nonwoven

mat er i aldesigpated B apThe innes swhrcestska dinper 20 eorppraserdit 20rtian of thendkaper A9 a
t hi ck I t 0 S
PalrtC i Qﬁﬁg}fl{/:saﬁ’ ‘Eeer"?égj‘%rrgtrmet#%isgootggr bt%rﬁ{f?r E&O l}% ?ée{rg%:'%cgeg%?g%d bl own
films f@meadeby warlyas? G0 poriod dﬁRﬁé?thstast 24i dmls oter rmmpbaetttmr]aded)yo ‘Ithedegar
I dyst f..T Hau | ndi The b k i bl

ol cOBER o b T Phfor SHEGCE GORPEO I TRSIEY ilot AR ARCUPERdR.

Furt her po&nh@n&ﬁﬁdﬁg@%&n e vV@aYerﬁQfoﬂ}'t(t & aﬂﬁr&nbps@‘%é@%nérragﬁ‘ist foemad pprapent
core 28 e., reat hable) while still preventing exudates from passi ng
t hr ough least a portion of the backsheet 26 and other components Jomed to the backsheet 26)

during use.
Figure 1 shows an embodiment of the diaper 20 in which the topsheet 24 and the
25  backsheet 26 have length and width dimensions generally larger than those of the
absorbent core 28. The topsheet 24 and the backsheet 26 extend beyond the edges of the
absorbent core 28 to thereby form the periphery of the diaper 20. While the topsheet 24,
the backsheet 26, and the core 28 may be assembled in a variety of well known
configurations, preferred diaper configurations are described generally in U.S. Patent
30 3,860,003 entitled "Contractable Side Portions for Disposable Diaper" which issued to
Kenneth B. Buell on January 14, 1975; and U.S. Patent 5,151,092, "Absorbent Article
With Dynamic Elastic Waist Feature Having A Predisposed Resilient Flexural Hinge",



b the backsheet 26. The topsheet 24 is juxtaposed with) but not necessarily
adj acent the body surface of the absorbent core 28, and is preferably
joined to the backsheet 26 or absorbent core 28 by neans such as those well
known in the art. Suitable attachnment means are descri bed ggove Wi th
respect to joining the backsheet 26 tp the absorbent cor e258ebrpgry 2003
preferred to enbodi nent of the present invention, the topsheet 24 and the
backsheet 26 are joined directly to each other in the diaper periphery. The
t opsheet. 24 i { gui I\ 40 .. ises a
et orssaes frRReRRs. Buel gt SeBitler 5, RAREKED TR RinctefordyJRret

Pr ef er alblyytefetdnee.veb 40 conprises a central zone 70 and a pair of outer
zones 72. The central zone 70 is to be 15 positiopned generally between the
barrier |eg Hif3osarbgnt qare 28 may e aaﬁabsosbqnﬁ@eseﬁwﬁﬁﬁ IpgenerallycopwResedlenni ch
isinc Lt (=T ' er, I ; needs
to be s%P%‘ﬁ)?{%%’en?'i]gﬁg\éﬁ?rtglthiS%ggyngggisﬁ’ tagél g:éﬁasb(l) {3 ?i 'P &?}Eirn OatnEIg(& j“gl@% ed to
rel asi vdiquidsisgth asturtierand dther nertans bodinekudatesmAsshewniin Rigpreahdhe absorbedbes not

need to be ong relativeg to the outer zones 72. The outer.zones .72 are
e por BOHEE BF* § Bmeghaiice AdRcY b sigeReonih iy S SR Evartep:

out war dlggreh8 trhey Bemidn@fach®el fUE wide vhRe§EoPSiEds B skipe {€ gl aB&tbRR ar,
typically have no or relatively little contact with the wearer's skin
dependi hgutghasshéT prahaped.uhymmitapestcdediidgfroand vidgsvaney ofitlsuid-ghsesbenp do
not nee . Q : hey. | 5 e : % - Ut zones 72
are subipi® By 3% R G RERG I b B Shuent ARIGH Bl BT
and 1ohercefrirutad edlodd palp whicht is igdngrally rrefegred stocasTpirfelid Bxainples cefhbthet 25

zone 70. W.th thermally bonded, nonwoven bs, the, anount bonded area of
t he web Spiable rabserbent paterialy mqlncﬁg cteped s%@v & swadrdng wltg{%vnt PRYMeES

strengt *?néi’ﬁdin}jé‘%oﬁﬁnu cﬁéTch@ Qﬁ%@ﬁ, A8l ort &8sk dNEIRRSR Stiberg Qliss@d t Ness
decreases and the tensile strength increases. In contrast, as the bonded
ar ea of indhedingtisdeer weapssand hsswoflamingtes;i rbswebee s feams; t sothent i spenss;

strength decreases. |I.n order to proyide a nonwven web 40 ich hags a

el ot v aPOSTEBEORL ot et Asoprh p i AR : Aoherutipie JHedAToR | her o
nmustysbe canWidatiehedCRateflalshe anount of bonded area between the central zone
70 and the outer zones 72. The ceniral 27 February 2003 s zope 7Q pust
have a rel at TReeFonfigwhgtionanddemstanaion: of e Absardentheorged ray awr bayadeding t he

outer zqpes ¢he AYSre B! GhPhhVe WirylHa00 e 0OGRT a3 iPpAiedE 4 he
desiredqs Fengfﬁga%ﬁ@:%gﬁ?%aﬁkgdng 7§ypfb?g?gb?y has béﬂ@édgar53’of | ess
t han aboeuperalifrbenor grapicat, evraliwerf aamgeb densitg%and laweutavdrage bekie weight zones
72 preferaer have a bonded area of 5}%r$ﬁ;§r t han ab§ﬁ§h1§%% MOr& ent
pref er aBFJUPHBAEARSu LT TRYFPBPAIAUY 2288" e THE Pt Ao RS L#s8sakd
area CampitySHitRe hbdrbdnt B6re\8dBotideha\esier cst sl fatiBRSwith thesdesighdbdding
properties as_ long as there is a relative difference in the anpunt of
bonded a#ndghe dat use of the diaper 20. Further, the size and absorbent capacity of the
absorbent core 28 may be varied to accommodate wearers ranging from infants through
adults.
Exemplary absorbent structures for use as the absorbent core 28 are described in
25  U.S. Patent 4,610,678 entitled "High-Density Absorbent Structures" issued to Weisman et
al. on September 9, 1986; U.S. Patent 4,673,402 entitled "Absorbent Articles With
Dual-Layered Cores" issued to Weisman et al. on June 16, 1987; U.S. Patent 4,888,231
entitled "Absorbent Core Having A Dusting Layer" issued to Angstadt on December 19,
1989; and U.S. Patent 4,834,735, entitled "High Density Absorbent Members Having
30 Lower Density and Lower Basis Weight Acquisition Zones", issued to Alemany et al. on

May 30, 1989. Each of these patents is incorporated herein by reference.



the central zone 70 and the outer zones 72. The bonded areas are conprised
"of many individual bonds. The individual bonds |0 nmay be of various shapes
and sizes. For exanple, the individual bonds may be circul ar, square)
rectangular, linear) triangular, oval, elliptical, curvilinear) etc. The

i ndi vi dual bonds may be arranged in aepattern or may be ré&hbekfiary803
nonwoven web 40 conprises a fibrous material formed from fusible polyneric
fibers or filaments. The nonwoven web can be forned fromany of the

fol I ow ng 15ThRebacKsheet 26Q8 ¥asHishRa, adpelidthe sk @B, subfaty BF BlRY hisaebeno ROy MET S,
bi - conponent poléet hyl ene, pol yethyl ene-terephthal ate, conbinations

t her eof )28a#fl istpseferably, jomed: thiveto hweitachment imeans feot shownysuchapsithose deall webs,
ir |ai . : y f bs,
Snd ¢ r QB RIRER HEised SRUADIAL Rl 0ed ToHch B ftEs UBRRAr RS AAREY D7

w th fi bareemhentiindirectiesecared hettheorheplleiiend bpaffixiify theiahgngnt efirecthyeth the0 The

nonwoven b 40 preferably has a basis weight of fromabout 5 gsmto ! 00
gsm 5nor‘§x\%r‘3?'§?’§bi“§ﬂ eontigumtions siereby Jbenelegnenh s indgectlyssacuredetontbs\ain web

40 pref eighlyy b %?fbﬂnac_g?lﬁite@%ﬁe{\?fto fﬁt&%ﬂeﬁpa?é%ff?‘gérﬂ%.@h h gjéme SRddR] fhe

preferably o rom nm to about n or or t%e t opsheet
t o be aldtkerteteremtdl e both feces and urine, the central zone 25 70

preferably c rises an effective open,area and a plurality of rtures
Wi th an ef f chah GG thefiskeler 16 a0 R SPEUERNS: MEcRsarbsnt, <ars 25 o 8

aper t ur g@mifbkm bbhtidils RlybeEf ddh8sia 8 fatteed I#Rr 8f adbesiVaitanCurdayiiédparate |
mllimeters, nore preférably, the plurality of apertures havé an effective

aperlfur dings, spirds, artsppisasfndlieshes didhesives Whichrbaee been dound tedressapisfactonadey, t he

Cauare maireE) bV 3G EomBi st Pot il Fradlef ke ap BN PE e

an ef f eClhevattagh@ehitumearsi el srefeadbly eamprisd &h spetapattath InetwdkestSfilalmbate aifi ve
apertures, are those which have a grag | evel of 18 or {)ess on a .27

Febr uar yabesve &5 is disalesedingd Sy Pricpkt.od3 4P eptitlesl Jdisposablg W asteGoptainmagy

acqui i iGAheRA! GAThSised S HnSH oP5h QW MAFEE 4C 7088, Bhork PR BIGLAT iy has
an effective open area of at least 10 percent, nore preferably the central
zond5 70 diadhesivedilireernts vwirlep énto arspaalgfattatn suehss islibugystakby theapparatisrand e

Per cont et obAopIFS, B8RS TR DL ARl oires. R8N it B B orea
of at | Patdnt 257852098 Msued 16 ZiLdIRE! kival. aRENdVembst 22, A9I8hh@ AV ISV Paggien ar ea
are determ ned by the foll ow ng L
4,842,666 issued to Werenicz on June 27, 1989. Each of these patents is incorporated
herein by reference. Alternatively, the attachment means may comprise heat bonds,
20  pressure bonds, ultrasonic bonds, dynamic mechanical bonds, or any other suitable
attachment means or combinations of these attachment means as are known in the art.
The backsheet 26 is impervious to liquids (e.g., wurine) and is preferably
manufactured from a thin plastic film, although other flexible liquid impervious materials
may also be used. As used herein, the term "flexible" refers to materials which are
25 compliant and will readily conform to the general shape and contours of the human body.
The backsheet 26 prevents the exudates absorbed and contained in the absorbent
core 28 from wetting articles which contact the diaper 20 such as bedsheets and
undergarments. The backsheet 26 may thus comprise a woven or nonwoven material,
polymeric films such as thermoplastic films of polyethylene or polypropylene, or composite
30 materials such as a film-coated nonwoven material. Preferably, the backsheet 26 is a

thermoplastic film having a thickness of about 0.012 mm (0.5 mil) to about 0.051 mm (2.0

mils). Particularly preferred materials for the backsheet 26 include RR8220 blown films



procedure using the image anal ysis described bel ow. The procedure has three
‘principal steps: inmmge acquisition, i.e.) obtaining representative inages
of areas on the surface of the to central zone 70; inage neasurenent, i.e.,
measuring the percentage open area of an inmage and of individual apertures
and their perineters; and data analysis, i.e.) exporting Rh&eprane2itige
open area, individual aperture area, &nd perineter measurenents to a
spreadsheet where frequency distributions, sumof area distributions, and

hydraul i c radius conputations are nmade. _15 An inmge, anal ysis_system havi ng
a franme HaBBet’heast dilms;asr manubardured e Taedegar il‘;gﬁg'eéné’l‘cyé?fsT%fEﬁ e s
utili zeqngs i, %,b% boat val e fir

Tr ansl a’? Pg@wﬁ?%éﬁg&%ﬁ&eﬁg pr ovqsded.ﬂ,&&v'ﬁgg%ghﬁho%i tt8 Bﬁrrgﬁ]&éé‘?(%ocrgpe, a
vi deo cabethbke hgpearagcaViiafthéretiee badkkhert @6nhay petmyip &apbils Ui esedpe ditorh ethe

avai l abl e fromthe Keyence Co y .of Fair Lawn) N.I. 3gre also provided and
used to aié%ri}ﬁ'?tecowf? ﬁﬁgg’eﬁaeaz'%@ﬁ il sl PEevEBipL pRidajes feom Wﬁé‘"&é{‘:’é’Hg

M Cr gSCQRebakdndel 86 the i mage and the frame grabber board converts the

anal og signal of this image into conputer readable digital format. The

i mage i s savBie topsheehPhisgnxtaposed avith, hutselrredessaiily qdingentabe dodysurfege ©f such
as the I I e ,Anal y.si s ~soft war V, I avai l e fr t he

Bi oScaan%lrir%%%/eno 9’@3@&% s',Sp esrﬁl?ly\lf\cﬁ"%drt et?ét% %8{%?%42 geor %tc‘?rﬁg'*st “Phage”

Anal ysi Ineunb swelr £, thddeavalidrpuwindn thbart hSuitabld@iaehMémncavansaed dosorl) dbevei on
3.0 or later, available fromthe Mcrosoft Corporation of Rednond, \Wash.
And al soVilthFespscictyjeipingcthetbaskshiest26nto ths ebsorhent ctorg @6 In snyprefairedp| e
deskat 0 i : 48 Vi f be
par P col TRt A8 (HE Belscit lerfiof he Mol B, 4 NRCLARAGE Do L3RS, 27
di spl ayadireotty to &ahwtheriimihe diapenperiphery. nodel PVM 1343MD with a final display

30 magni ficatj on of apout 50X. The, j mage acquisition ste not ed apove
requires 106‘&“1‘ ﬁoe‘?F}éeﬁf 9?_&@?"6?\%“F‘I’GH%@"%BF%E&M%‘@“%&@\%%%@ GRRIISERI to
be t est gbirsE@CeentrRI IR T0%nk &F leAGBHe AbcondBAINdr¥dne 727 PrefefauR! hedli340 O

about 5.8 m]limeters by 4.2 mllinmeters. The san:gl e is placed on a bl ack
mat boarc@Mmpsisee centsad zohe 7¢ ond aapair plepuieeroneid2apbhe geenl Zaee Yhés obei on of

t he ;ga Mhi i e I l. ard
dovi'3t 1 BeBREE BelFl S beip BRGHIANES pu G TRl b, PV pHiEn REARECTC
acqui r edopgheét whiolmnis ingbhtactokith tei werréfebddyy cRieeeform)ithocentiab zane Fopreeedount ed
on a copystand dj.rect aboye the sanple. The . Keyence tight source.

i 11 uni négi%ﬁgsog‘newsf‘&ﬁﬁ“%c?’gm aPRfsPesds rT8(!?‘%1’5(9 it & B W ‘F?t?‘ﬁ@ 'Wﬁlé(g“glbf t war e
t 0 nmeasfrgink Qﬁriﬁg@é@e IR BN Fhctaft ,lsatn@rlg@i ‘i'lo@?ﬁbtaﬁée@”tgqae %rooﬁr%gﬁlqﬁg? tdy

wedge on a Koda ay Scal e avail able from East man Koda 1
Rochest dhe omenzyngski2. THiee cwtnt zwies G2 ake fhenpastibigybf thedopsheet whick apgijoubt ed so

t hat,,th ray level of the il|lumnate d is J.11 +

st addar SoREOReP alernE Gupnidtay) ke PR RLEAC Bheneruaralls P a1 e
peri od, tgpicallyhRavéene rorerelatigély IRoeircoRtacs withntHeowesreby dkrndepandimgt bre thean
gray level ,apnd standard devjation of the _wedge throughout the |nmage

acqui si (PREIFUIT Séapst design and Bys the Quish ZeRegi i 49RAt nsediq be & sofipsyhe gratral

ef f eCti VBndRe! WigGevet Afe lofiteP Zohdd R S3tsubtorelyRETHaGVMY hi¥G sHaln§ Glilidg usperture
size quantifies the aperture size |ntend'ed to contribute to the porosity of
t he mat @ndér maantcacmgunt thevefocomeedith bt irgatsvely sttangeasscomparddith ¢he tantedl es

whi SE traveﬁée an area intended to be an aperture. An effective aperture is
any “fol &PM/dugh the material having a gray |evel less than or equal to 18

using i mage Welltth&iniall) BoRdddBAWRNEn ARbEIRE AnbESt JTHORUBd arkhWF theddleb B £nded
aperture may be divided into plural effective apertures 20 by traverse

fibers. fauer inndagerminiag yhsi sofipefstand radsoi the ¢eaisilbsteangth phitheiweb. s thedondedy rul er

i mge a i from.the sanpl e i mges. A i xel aver.adi n ilter
(oo el 6Pfhe [ BAGEEC TR Sof Rt BRereiel af ik Binkfe oAURIEHPedals.' I
reduce wrohtast, dthearided bR dfTthe debalcRdsdsNtlicha NBesyincadsds ahd e tesild

through 18. An aperture which is not fully contained within the 5.8 25 hy
4.2%i e\ﬁ}rﬁ@gtgrdéﬁrqaéesnotlnéﬁﬁ%’i tadreyde A NORWONFRINGD dQawvhigh @as sﬁﬂatp@fx er

measur e@@mﬂ- ohBeFChR ?elatf\‘tr\%ﬁ?sctﬁﬂlg ARE Eai;e@rqz%ﬁéremt%da Qiff%hénk@liﬁ iipos are

not affecte y apertures re not who contained wthin the field
of vi ewamount of bonded area between the central zone 70 and the outer zones 72. The central



However) individual apertures which could not be fully viewed in the inmage
"are included in the percentage open area calculation. This difference
occurs because the 30 percent open area is sinply the image of pixel ratios
fromO through 18 to the total nunber of pixels in the in%ge. Areas havi ng
a gray level 19 ar greater were not cgunted in the open a#leZetfé@ntdP@ii on.
27 February 2003 m The percentage open area for the average of 10 inages
for each material is neasured using the Optimas | nmage Anal ysis software.

The per g&pat mﬁuQHng %rl%ﬁtiga?’ ﬂ?\gsﬂ;ﬁ&\fgé atdaGo’ bl e Yhe H%rg? Légﬁﬁéss Oclfnfl gh{ els

having a gray |level from to the total nu pI xe or the
i mage. Quter pares tragst hapen relateely digheasonded arer tocprokids therdeziredestreagthnt i ng

one partjcul ar. reqi froma,sanple, -The cent age op, area fromeach of
Che 10 THUFIELATS ALBrElPRaY PRehoavad et 555 thah dbaity kbt e ar ea
for thefgmt ddoRt SRS bod $2AAT Fha ke Siohes T2CHRAMAIE haby a¥brigéd Grea of
spreadsheet, also available fromthe Mcrosoft Corporation of Rednond,

~~Vashi gigaten thaphabomt défe, spersaprefralily drogaabowsd] Padotabope2b¥nt The sperific ar ea,

ot 1 s Byrif o BERABRErcaY s e MR o[BI IRGGH2 BRSSO Mg

f r equengnopertiet ab Mg e isian@iative diferaiee i Uhe adbemsSofbshdey drcalbdtweérndi US
conput ati ons (area_divided by perineter) for individual apertures are

obt ai nethegentiy) zone 7d préiesndizones Lri buti ons of individual aperture area
are al so CO@H%%%&HSM}HS Eﬂecme;}ﬁ ﬁ@gﬁg?ﬁg@ﬁf borH}? ﬁ?@fﬁ%&%{giﬁpﬁdéor ted

into bins of certain size ranges aperture areas I'ng into
cer tai nmay be afangess sliapentrd emes.i Foretaarphe, nhel imtivided! boads fag teuciroutarf he

areas within each range. The ranges, are .set in_increnents.of .Q. square
m || i met®Re. r*ﬁ@%{aéﬁﬁé" érr"?é‘gé‘%ﬁf%@é@h'l’ﬁga aCuilipeatt slge The 'Q‘{\\Qg?ggﬁf‘ %pen

area ofm'g,%se aRERed-in A PAtbMEAYRACYe @RGoreum Of the area distributions are
. ) |

obt ai ned by conbi ni ng i ndi vidual aperture 20 neasurenents fromall 10

i mges for &hemopwaptrewelTHE copprises & fibep@simatetial formmid fibmAusible®lwmeriovary in

size, s an atter Exanpl es of, so ssi hl e shapes A ncl uge but are
not |i rﬁfaegg Otrogléﬁ"rgaﬁl a&hes%&pode"r‘é'stf éﬁgﬁieg??f"b“\%a rom P‘%ér?éuﬁh r{,{’ﬂawgoone,

stars) opblgmers: etpolyhifdeape pblypaspylheC apolpsropyleadgedpbinets, hei-campyhémmat i c,
uni formor random pattern. A systematic pattern, wth 25 siml arl_@ zed

aper t ur BRY§tBylgRer Raly@thylenentesspbithabate.ceasiunations  thersef, otnde the, Bke  75uitble al so
have anmﬁfef‘igﬁtih(\:’iﬁdé)&%'nlaﬂlrm &@Red webs, air laid and random webs, spunbonded webs,

meltblown webs, spunlaced webs, and through-air or calendar bonded webs. The fibers can
be of various sizes with fibers having a denier between about | and 18 being preferred.
20 The nonwoven web 40 preferably has a basis weight of from about 5 gsm to 100 gsm,
more preferably of from about 5 gsm to about 60 gsm. The nonwoven web 40 preferably
has a caliper of from about 0.1 mm to 5.0 mm, and more preferably of from about 0.1 mm

to about 2.0 mm.
In order for the topsheet to be able to handle both feces and urine, the central zone
25 70 preferably comprises an effective open area and a plurality of apertures with an
effective size. The central zone 70 comprises a plurality of apertures 46 with an effective
aperture size of at least 0.2 square millimeters, more preferably, the plurality of apertures
have an effective aperture size of at least 0.5 square millimeters, even more preferably, the
plurality of apertures have an effective aperture size of at least 1.0 square millimeter, and
30  most preferably, the plurality of apertures have an effective aperture size of at least 2.0

square millimeters. Effective apertures are those which have a gray level of 18 or less on a



.a plurality of apertures with an effective size simlar to that of the
central zone 70. The outer zone may have an effective open area of at | east
about 10 percent and a plurality of apertures with an effective size of at
| east 0.2 square mllineters. 30 Referring nowto Figure 2_there is shown a
schematic illustration of a process 200 for formng the wébFebruarye208Besent
i nvention. A nonwoven material 240 is2unwound froma supply roll 210 and
travels in the direction indicated by the arrows associated therewith 27
February 2003 12 as the supply roll 210 rotates in the direction indicated
by the astandard geayolevelt ssdlet ble PSSt lndeFhthenwingevanquision? paramestess wiesdribedh
predeteﬁghﬂﬁd bonded area. The bonded area of the nonwoven web 240 at this
stage has the predeterm ned bonded area for the central zone 70. For

purposes of Thd b&itfabkb®n 0 tpefelablyded v effective topen ReEUBF an 1easb1@$erdesit, L0% 5
The nonwoven web 240 having a uniform bonded area of 10%is fed through the

bondi ng TagRsAreferablythe censralrgeneyid has anggfiechepopgigares of ablsasti I3peasashrayetis 250
dds caddj.1 i t E
o oy ireHferaBRTER dhuraliohe T0ha0h e fiatber Sfealie hIeasf 90 pliloe BRE, 1

out er zanes piEferablyche ¢dnaral 2dme 70 hae an effective 2pén hiza ©f at least@Scheageats of 20% and

the central .zone,.270 has a bonde rea of 10 10% Roller 252 includes a
o oty o T Sirlive Botuas B7n 200 ATe QB0 AT b Aeidsmsd Oy the Aalavane

sur f ace.prRduRS ugm? tHeSinRipeTaRAIMMN HeeADST bal6HEITRE ppdRalire BR! thide FriiftigiRs a
snooth outer surface and i s-preferably constructed of steel. As can be seen

i n Fi gursteps; image apqigiiiony i.px optetningoiepres@gativedmages off arpasdorothieysuifacet dfghe

out er.nost rti cof roller 252 to 15 correspond to the outer., zanes 272.
The Tonwsva 2008 73:48ek Mendlrer £ B the SRR Conloe shRp RlEaCer AR g
appar at wnd 262intiRidiRt apettured hed shebpemmicteOGnd RBd @hal26i6 @S erpdsitiR@tthe OUt er
surface and is preferably constructed of steel. Roller 266 may however be

const r uCERENIIBE oPPREY 2Ry dpdixidual ppeTIWE 216, jaRd| PRIEECtEr gheasuiemeptsoto a
i ecti i v Qe i fout . . ||
proj ec 'S?Q’?g%‘g%ﬁ @ﬁé.%%qﬂ&c?éb‘?dy%?ﬁ.oﬂgr 'nngO ﬁfea %%tﬂéﬁut%nQ,gé.@Q%vﬁﬁehﬁ.@% usol | er

264 is p bl y construc St ee ers 26064 an ave the sane
vel oci t omputations ar2@adend 266 are heated. Preferably roller 264 is heated

to ve a higher te rature than roller 266, t he _nonwoven web 24
pasa3e *t i ouh TS R BeUS LRI B dTeris,FRoter PomLs BT PEs CARER A
central imegeantliis soites {sUitifisdd. t Aandat BT3RS iffanteariaBbkraldaitavailatile it | Ng
poi nt such that at 25 | east a portion of the %gertures perineter is fused.

., As carPae Tsanslatipp of Maglberog Mass ds priogjded AoMEIS20B mankoppigresconsd Ydes in

th tral i . - .0t 70 of
> S YT s o ff o ST AR 0
Af t er t eeyencet Caimpaynel BAnOLdvars Nhd.eare apserprovided and @setbtonaogaire wabmagéta s t hen

30,502 8 e 1 st BB S DB A i B o
280. O geabibeP BoRfd186nVERSMRe analog signal of this image into computer readable digital
format. The image is saved to computer file and measured using suitable software such as
the Optimas Image Analysis software, version 3.1, available from the BioScan Company of
Edmaons, Wash. In order to use the Optimas Image Analysis software, the computer
25  should have Windows software, version 3.0 or later, available from the Microsoft
Corporation of Redmond, Wash. And also have a CPU at least equivalent 'to the Intel
80386. Any suitable desk top PC may be used, with a 486 DX33 type PC having
been found to be particularly suitable. 1mages being saved to and recalled from file were
displayed on a Sony Trinitron monitor model PVM-1343MO with a final display
30  magnification of about 50X.
The image acquisition step, noted above requires 10 different regions from a

representative sample of material to be tested. Each region is rectangular, measuring



27 February 2003 13 techni ques may be used to cool the web 240. Cooling the
web solidifies the fused materi al extending about the perineter of the
apertures. After cooling, the web is fed through the nip 290 formed by
rollers 292 and 294. Rollers 292 and 294 have the sane ve%_ggi t%/!. Ral | ers
292 and 294 have snooth outer s surfages. Rollers 292 and abrijagy 2003
preferably constructed of steel. However, other suitable materials nay al so
be used to construct rollers 292 and 294. Rollers 292 and 294 break the
solid fpegt Smtrﬁiﬂllrﬁétemgchzﬁﬂlﬁﬁﬁérsabﬂ% santjfte REplab&f 6h aqflaém?aﬁng\%FgU{qes;r

Breaking the solid fused material increases the softness of he

per i phenggdredse thecontpase betwfeen ghe apertures andh theopartios qirth¢ sampleywhich alefinest han

it or | oM « Hie iy &8 BV Pind Bl o SRt aFP bR Bl

rol | ers,andl Aeredpéctivelgl i1s tensioned such that it necks a desired anount.
Fromthe nip 290 the web 240 is preferably wound on take-up roll 296. The
cent fal zondmages gy agswired exithe soaun tightsdefl tiswgathe dgevenee mamdAr ayciggcansr ayi ng

cent 2 . cd : ! c '
contral e diFa SE5ISA dnel ol iAthe Bnle ORRE W Enceith SARPEEibdlhe
deﬁ cri Eehie sapapleis aﬁh&te&@gdmimfwﬁh?lﬁ edtim'?i boftwireeo mts%:althamen gidg Ey

t her (6] ocesses. . FOor exa e, .the central, zone. ma e apert ure
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to Fi QuiEsiman! Ked#k témah%vm RochEREMBIdvE Yotk UThE 8bAtPS! SHK SRALBEMEBRRYI ment

of a process 300 for formng a web of the present invention. A'plurality of
unbdfideds #djbsteds sathat theandangray lovelof the fumipatgdpaedgeds 1 D5 Idindgbe standarda

bondi ng r at 0.,, course ather aratus's may .be use ch as a
epunbondeRBEap vt T AlrmasTves Buprey ARBRCytEe i PSS AN KSR ot us
330 is dighfequreed istraditdred B ARAAIrNE the Incah QMY IelelFimdUsthddid asviaidtnbpihds 330
provi des both the relatively |ower bonded ‘area central zone and the

rel at i vavedghithypughay thrcithage eequisitien piasesss. Bondi ng appar atus 330 conpri ses
rollers 332 Rol.l er. .334 a . is
preferabiy c@%?%ﬁé?%&gdéaq@fl gél a'préﬁérec aori\‘?gg‘te% gﬁeé%a?ér’] a%‘%{g?éﬁg?ggg I 'ﬁtgFes‘sSZ

i nclladedMeasaring thel effectick aygermoansizS §0amifids themperttier sidoinbkmded nycamaribste360.
Central bondi ng zpne 340.incl.udes a_.plurality of_. projections 342 extending
about -t H8° BRioaty SCiE siteripl. g benund 85 coeffitufbadneBesk e i huades BhisRal | 1y
of proj eRiveRBan Arch iAten8EFtd S APSHrtUrIe AQWREL Valdertife Rfany Holethredeh thee
projections 342 27 February 2003 14 within the central zone 340 are

ar r angednaterighhaving@ gaay leveltlessdhgn poequsbtrd Bijusing inageoicquisitiopl Rarameleiscdsd ar ea
of 10% . Fojections 352 W thin the out. n r ed to
or ovi cle SLPEReRP Pl Rk bl s B Ga BRIBR ] el BLARI®) o
Aft @o | dgtiaverstifideszondi ng apparatus 330) the web conprises a central zone

370 5 having_a bonded area of 10% and two outer zones 372 having a.bgnded
area of 20% INgimageanalysis saftigreaisprahbrated inaillinetssoina yles dmpgs aeautretlyg
rollers & ' ' 8 rovide
t he bon ﬁé@%ﬁ? mc]:éedr%?rgf)@ézygﬁje*@?g%ﬁ ?‘é?reg)gmhaeﬁsd %ﬂ?ﬁ@b%\)ﬁ] gon |gﬁg
appar at meend36 applivel twekachsavdicimagpantradwed @62, Thoohpuit@S&0aretdetecteds indtheo

perimeters of the aperture e broken 390..and t web i s waynd .on
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5 elenents can conprise a separate elenent affixed to the diaper 20, the

el astic waist feature is preferably constructed as an extension of other

el enents of the diaper 20 such as the backsheet 26 or the topsheet 24,
preferably both the backsheet 26 and the topsheet 24. The el asticized
wai st band may be constructed in a nunber of different conff §@PHENAAH3

i ncl udi ng those described in U S. Patéddt 4,515,595 issued to Kievit et al.
on May 7, 1985 and the above referenced U. S. Patent Application Serial No
47/ 71 S, 152; each of these references being incorporated herein by
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20 to efdpreturd Measfallifg Gito Tertsln size +anedd ofmbirentiydelidindthat welbasihaisomadfi s: 1.
A nonwoven web (40Q) said web(40) having a first zone (70) and at | east one

AQ : | At
second ZOsareasyithimeerhirapge. Thneangesaegenin Beraenis Ghepauare milmeters.| east
about 101‘!?&%%?%}5 ﬁ@%xgre@ ara b rc%f'xtaaﬁeifftt”é &Stal %Eén WdaNofPtheSLahfifid.| feSi 2€
of at least 0.2 squar Ml neters. ‘Characterl zed |1 n that sal I'rst zone
and sai drgpeocyarbnen bithermeadisoibdionsaare aptaited HYyorraehdniag eadidfluad apetgecond
zoneobei ng Sa’*r‘]eaterf.thaaﬂl he bonded area %f said first zone. 2. The web (40)
of d%ai iP'ASHREPEram;al 10jimage 8?18“?‘7‘6?"’ onprises a central zone and said

second zone (He)apeRlidsi 485 ARe Qehtedl Zshee70 Tan Wiy IR Dsi4ed Gshapd a6l apaitern.
wherein said web conprises a pair of outer zones ﬁ?Z). 4 he web (40) of

ei t her dixamples of wneg possitibeshapes Swludeckit pegl nebianitedofo Hamsulah &8t i ve
| . .
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or Claim eréin sal ent'r zone | ur apertures (46)
W th a sireamged imteith@as systerfatig uaifernimol rarddhe pattéin. Thgystedatiel Patteracoitdi ng to
any one of Cl ainms 2-5 wherein said central zone (70) has a bonded area of

| es <25t hayimilardy sized apertures is preferred.

In another embodiment, the outer zone 72 may also have an effective open area and

a plurality of apertures with an effective size similar to that of the central zone 70. The

outer zone may have an effective open area of at least about 10 percent and a plurality of
apertures with an effective size of at least 0.2 square millimeters.

30 Referring now to Figure 2 there is shown a schematic illustration of a process 200

for forming the web of the present invention. A nonwoven material 240 is unwound from

a supply roll 210 and travels in the direction indicated by the arrows associated therewith



7. The web (40) according to any one of Clainms 2-5 wherein said central
zone (70) has a bonded area from5%to 12% 8. The web (40) according to
any one of Clainms 2-5 wherein said outer zones (72) have a bonded area of

greater than 15% 9. The web (40) according to any one of i s 2-
wherein said outer zones (72) have a bpnded area from 15%&&55%3’%08%8 27

February 2003 10. A di sposabl e absorbent article (20) conprising a liquid

pervi ous topsheet (24) conprising the web (40) according to any one of the

preceedi ng C ai.ns, The di gposabl.e ahso nt.article (20 &?cla'n110

ur ¢ her S BieHPRYRaN 3T a0t ib IR pton, RHERen 3V anf brrpbs dnimeberestlian

absor behe a8iRoterBietP 240 A4 POMtLrRLHBABrTALIbIRRANCAL TRMormiRd ab@l 6F the

backsheet (26). 12. A method of forn1gg=a bonded nonwoven web, said nmethod .
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conpr i shagveyes weleg40 of thimstagohal thg predeteratinedunde rarep farrthe central aene al

zone (24R; | . d area. ' . lLg@st one
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ar eas of t he Thenion@lovéw Meb(A00havifR) a apiferaebondednged b€ 108his fold thesugh(tRg0; 370)
has an ng ctive open area of at |east about 10 Bgr cent. 13. The nethod of

a a: m 15oxeg apparaas 230:farmed byorallers2732 and R 5Aas Bandigsr anparaies épRmddf ea of
t 1 T i 12 i |
a easﬁdcﬂ?%#:ﬁd?% OnlYf the-Gyter Q@né@}ﬂo?f g{e %ﬁ“ﬁb Elﬁp%gcﬁhgle,fn ﬁf)ﬁh%t or

apertures ave an-e Ive size o ast 0.2 squar
15. Theapgaritosi280 addsyancadditininalc] 0 mf banded andretocthn onterdooen T2asuchaha the70;

370) has a bond rea of Ss t 2% .16. The et of .an ne o
S o) s 2508 972 W Bandsitnesa oloahuz apd s Sensl aode 210 has hdoaded S5 8F
gregs er 1pd4an 15% 17. The nethod of any one of Clainms 12-14 wherein said

web (240) conprises a pair of outer zones (272;372). .AFL.AY". A
(9. Au_. A A Rolleg23¢ inglutiepa aurakity aif. projactigns@5A expendmgpatut mgortion of it’s

outer surface. Roller 252 is preferably constructed of steel. Roller 254 has a smooth
outer surface and is preferably constructed of steel. As can be seen in Figure 3, the
bonding projections 256 are positioned only in the outermost portions of roller 252 to
15 correspond to the outer zones 272.
The nonwoven web 240 is then fed through the nip 260 of the aperturing apparatus
262 formed by rollers 264 and 266. Roller 266 has a smooth outer surface and is
preferably constructed of steel. Roller 266 may however be constructed of other
materials. Roller 264 includes a plurality of projections 268 extending about a portion of
20  it’s outer surface. Roller 264 is preferably constructed of steel.
Rollers 264 and 266 have the same velocity. Rollers 264 and 266 are heated.
Preferably roller 264 is heated to have a higher temperature than roller 266. As the
nonwoven web 240 passes through the nip 260 the central zone 270 is apertured. As the
central zone 270 is apertured, the material is heated above it’s melting point such that at
25 least a portion of the apertures perimeter is fused. ,
As can be seen in Figure 4, the projections 268 are positioned only in the central
portion of roller 262 to correspond to the central zone 270 of web 240. The central zone
270 now comprises a plurality of apertures 246.
After the central zone 270 has been apertured, the nonwoven web 240 is then
30  cooled to set the web after leaving apparatus 262. In Figure 2, the web 240 is shown to be

cooled by blowing cold air onto the web 240 from blower 280. Of course other known
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In addition to the process described above, the web may be apertured within the
central zone 270 by other known processes. For example, the central zone may be
apertured by needlepunching, hydroaperturing, or other known processes.

20 Referring now to Figure 5, there is shown a schematic illustration of another
embodiment of a process 300 for forming a web of the present invention. A plurality of
unbonded fibers 310 are fed from a carding apparatus 305 directly to a bonding apparatus
330. Of course other apparatus’s may be used such as a spunbonding apparatus or a
meltblowing apparatus.

25 The bonding apparatus 330 is different from the apparatus 250 shown in Figure 2, as
apparatus 330 provides both the relatively lower bonded area central zone and the
relatively higher bonded area outer zones. Bonding apparatus 330 comprises rollers 332
and 334. Roller 334 has a smooth outer surface and is preferably constructed of steel. As
can be seen in Figure 6, roller 332 includes a central bonding zone 340 and two outer

30 bonding zones 350. Central bonding zone 340 includes a plurality of projections 342
extending about the outer surface of roller 332. Outer zones 350 include a plurality of

projections 352 extending about the outer surface of roller 332 The projections 342
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These steps are similar to the steps discussed above with respect to the process 200
illustrated in Figure 2.
While in the embodiments above the web has been described as having a central
zone and a pair of outer zones, the web may also have additional zones if desired.

15 The diaper 20 may further comprise elasticized leg cuffs (not shown) which provide
improved containment of liquids and other body exudates. Each elasticized leg cuff may
comprise several different embodiments for reducing the leakage of body exudates in the
leg regions. (The leg cuff can be and is sometimes also referred to as leg bands, side flaps,
barrier cuffs, or elastic cuffs.) U.S. Patent 3,860,003 describes a disposable diaper 20

20  which provides a contractible leg opening having a side flap and one or more elastic
members to provide an elasticized leg cuff (gasketing cuff). Commonly assigned U.S.
Patent 4,909,803 entitled "Disposable Absorbent Article Having Elasticized Flaps" issued
to Aziz et al. on March 20, 1990, describes a disposable diaper 20 having “stand-up"
elasticized flaps (barrier cuffs) to improve the containment of the leg regions. Commonly

25  assigned U.S. Patent 4,695,278 entitled "Absorbent Article Having Dual Cuffs" issued to
Lawson on September 22, 1987, describes a disposable diaper 20 having dual cuffs
including a gasketing cuff and a barrier cuff.

The diaper 20 preferably further comprises an elastic waist feature (not shown) that
provides improved fit and containment. The elastic waist feature is that portion or zone of

30  the diaper 20 which is intended to elastically expand and contract to dynamically fit the

wearer's waist. The elastic waist feature at least extends longitudinally outwardly from at

least one of the waist edges of the absorbent core 28 and generally forms at least a portion
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10T s elements can comprise a separate element affixed to the diaper 20, the elastic waist feature
is preferably constructed as an extension of other elements of the diaper 20 such as the
backsheet 26 or the topsheet 24, preferably both the backsheet 26 and the topsheet 24.
The elasticized waistband may be constructed in a number of different configurations
including those described in U.S. Patent 4,515,595 issued to Kievit et al. on May 7, 1985

10 and the above referenced U.S. Patent Application Serial No 07/715,152; each of these

references being incorporated herein by reference.

The diaper 20 also comprises a fastening system 36 which forms a side closure
which maintains the first waist region 27 and the second waist region 29 in an overlapping
configuration such that lateral tensions are maintained around the circumference of the

15  diaper 20 to maintain the diaper 20 on the wearer. Exemplary fastening systems are
disclosed in U.S. Patent 4,846,815 entitled “Disposable Diaper Having An Improved
Fastening Device" issued to Scripps on July 11, 1989; U.S. Patent 4,894,060 entitled
“Disposable Diaper With Improved Hook Fastener Portion" issued to Nestegard on
January 16, 1990; commonly assigned U.S. Patent 4,946,527 entitled "Pressure-Sensitive

20  Adhesive Fastener And Method of Making Same" issued to Battrell on August 7, 1990;
commonly assigned U.S. Patent 3,848,594 entitled "Tape Fastening System for Disposable
Diaper" issued to Buell on November 19, 1974; commonly assigned U.S. Patent Bl
4,662,875 entitled "Absorbent Article" issued to Hirotsu et al. on May 5, 1987; and the
hereinbefore referenced U.S. Patent Application 07/715,152; each of which is incorporated

25  herein by reference. |

The diaper 20 is preferably applied to a wearer by positioning one of the waist
regions, preferably the second waist region 29, under the wearer's back and drawing the
remainder of the diaper 20 between the wearer's legs so that the other waist region,
preferably the first waist region 27, is positioned across the front of the wearer. The tape

30 tabs 36 of the fastening system are then released from the release portion. The diaperer

then wraps the elasticized side panel around the wearer, while still grasping the tab
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area of said first zone.

2. The web (40) of Claim 1 wherein said first zone (70) comprises a central zone and

said second zone (72) comprises an outer zone.
3. The web (40) of Claim 2 wherein said web comprises a pair of outer zones (72).

4, The web (40) of either Claim 2 or Claim 3 wherein said central zone (70) has an

effective open area of at least about 15 percent.

5. The web (40) of either Claim 2 or Claim 3 wherein said central zone (70) has a

plurality of apertures (46) with a size of at least 1.0 square millimeter.

6. The web (40) according to any one of Claims 2-5 wherein said central zone (70)

has a bonded area of less than 12%.

7. The web (40) according to any one of Claims 2-5 wherein said central zone (70)
has a bonded area from 5% to 12%.

8. The web (40) according to any one of Claims 2-5 wherein said outer zones (72)

have a bonded area of greater than 15%.

9. The web (40) according to any one of Claims 2-5 wherein said outer zones (72)
have a bonded area from 15% to 25%.
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12. A method of forming a bonded nonwoven web, said method comprising the steps

of:

a) bonding the web (240) in a first or central zone (270;370) with a bonded
area;

b) bonding the web in at least one second or outer zone (272;372) with a
bonded area greater than the bonded area of the central zone (270;370)

©) aperturing the central zone (270;370) has an effective open area of at least

about 10 percent.

13.  The method of Claim 12 wherein said central zone (270;370) has an effective open

area of at least about 10 percent.

14.  The method of Claim 12 wherein said apertures (246) have an effective size of at

least 0.2 square millimeter.

15. The method of any one of claim 12-14 wherein said central zone (270;370) has a
bonded area of less than 12%.

16.  The method of any one of Claims 12-14 wherein said outer zones (272;372) have a
bonded area of greater than 15%.

17.  The method of any one of Claims 12-14 wherein said web (240) comprises a pair of
outer zones (272;372).



