«.1 ABSORBENT ARTI CLE W TH ELASTI C WAI ST Cq bl VE PANEL FI ELD
OF THE | NVENTI ON The present invention r4 | 1 articles such
as diapers, incontinent briefs, diaper h | der sRE Ehe | e, and nore
particylarly, to absorbent articles having elastic waist features providing
dynam ¢ fit about the wearer as well as inproved contai nment
- characteristics of the absorbent article. BACKGROUND OF THE | NVENTI ON
I nfants and ot her, incontinent individuals wear absorbent articles such as
di apers to receive and contain urine and other body exudates. Absorbent
articles function both to contain the discharged mterials and to | sol ate
these materials fromthe body of the wearer and fromthe wearer's garnents
and bed cl othing. D sposable absorgﬁg grt|ﬁ! ﬁ Eﬁfbng many different basic
designs are known to the art. atent Re. 26,152,
entitled "D sposabl e Theapeesént sinvention Pelates tocabSakibentoartivlesrsuch as
diapers, incontinent briefs, diaper holders, and the 1like, and
more particularly, to absorbent articles having elastic waist
features providing dynamic fit about the wearer as well as

improved containment characteristics of the absorbent article.

BACKGR E_TH VENTION
Infants and other incontinent individuals wear absorbent
articles such as diapers to receive and contain urine and other
body exudates. Absorbent articles function both to contain the
discharged materials and to isolate these materials from the body
of the wearer and from the wearer’s garments and bed clothing.
Disposable absorbent articles having many different basic designs
are known to the art.  For example, U.S. Patent Re. 26,152,
entitled "Disposable Diaper" issued to Duncan and Baker on January
31, 1967, describes a disposable diaper which has achieved wide
acceptance and commercial success. U.S. Patent 3,860,003,
entitled "Contractable Side Portions For Disposable Diaper",
issued to Buell on January 14, 1975, describes an elasticized leg
cuff disposable diaper which has achieved wide acceptance and

commercial success. :
However, absorbent articles have a tendency to sag or gap

away from and to slide/slip down on the body of the wearer during
wear. This sagging/gapping and sliding/slipping is caused by the
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supjecied TO Sucn wearer's moiions. IniS Sagginyg/g94pping and

31 1967, descri bes sdidimy/ebippling difathe absorbhedtaardidlieccon Veade tac prenature
and commer ci al a 0 |
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"Contractabl e i ssued
January 14, 1975, dé%‘ér‘ﬁd& mwnSaaw cﬁhﬁe'tﬁgl Eegions f°fd'F'5°pG§%Rﬂb§"'€I|ad'|§é$ %l ch
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sliding/slipping is aa'aushd thave hbeen ﬂmvasdett withmelastic ofaiste features. asAn

omner e e he” TS VAHIATEER b 08 AR IHECRBITALE e

and by the deforndqasoapfupvedneviﬁmwawcef 3'!41@°M6ﬂb13rﬁ“¢§¢$§ d|Sedﬁsc51@|s¢d

when subj ected to syphy)®apgfent #B150555 issubdi fo Kiaert aAd TxRBrikge anMay 7,
1985. Elastic waist features will typically comprise an.
elasticized waistband consisting of an elastic member contractibly
affixed between the topsheet and the backsheet. The elasticized
waistband is, thus, designed to expand and contract with the
wearer’s motions and to maintain the fit of the absorbent article
about the waist of the wearer during use (i.e., provide sustained
dynamic fit). :

However, it has been found that absorbent articles having
elastic waist features also have a tendency to sag/gap and
slide/s1ip during use. Further, the elastic waist feature has a
tendency to rollover or roll-in at the front of the diaper
resulting in a lack of fit about the waist of the wearer.

Thus, it would be advantageous to provide an absorbent
article having an elastic waist feature that provides better fit,
reduced leakage, and wearer comfort. It would . further be
advantageous to provide an absorbent article which has reduced
sagging, gapping, rollover, or roll-in at the waist of the diaper
as well as reduced overall sliding/slipping of the absorbent
article or the absorbent core on the wearer during use.

Therefore, it is an object of the present invention to
provide an absorbent article having sustained dynamic fit about
the waist of the wearer during use.
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whi ch has achi eved w de acceptance’ .al “success 1S (
U.S. Patent 4,515, 5omique plastic mpist featire chavipg afc edastigjzed waistband that

El astic waist fealpdoQsdesMsuth $0statidd Myn&REPFi€ by Profiding! &1 pRedisposed,
wai st band consi sting of_an el ast%%ég; er caqntractibly affixed, pbetwee
nes [

ﬂ t.he
topsheet and the badleSAalant, THal exural, J1iage zpne; Mhich, allowsgirglakive,
expand and contract flekbrdlhdendingebetwernt zowes afidthe gtasticized t weistbandofand

brovi de_sust ai ned. ITZINEEY f?stﬁ%tﬁsﬁ?cé/ﬂﬁﬁi@%iéﬁ%'&wﬁ%@%?@? e
articles having el astd essentdal¥yctheireprecedinghinwisa confilguragion sag/ gap and
It is a fgrther object of the present invention to provide a
closure system that majntains/creates lateral tension through at
lTeast a portion of the unique elastic waist feature to enhance the

sustained dynamic fit.

- These and other objects of the present invention will be more
readily apparent when considered in reference to the following
description and when taken in conjunction with the accompanying
drawings.

SUMMARY T v 0

The present invention provides absorbent articles such as
disposable diapers, incontinent briefs, diaper holders and the
like, that have a unique elastic waist feature that improves the
dynamic fit of the elasticized waistband as well as the
containment characteristics of the absorbent article. Such
absorbent articles comprise a containment assembly preferably
comprising a liquid pervious topsheet, a 1liquid impervious
backsheet, and an absorbent core positioned between the topsheet
and the backsheet; an elastic waist feature; and a closure system
for creating/maintaining lateral tension through at least a
portion of the elastic waist feature.
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the elasticized waistband with the interconnecting panel zone.
tslldeflslllo duri ngltmﬁ eﬁuﬁhm]ga Mtbﬁst%ﬂa?@t tgmpeﬁsss ﬁeaﬁlhtupﬁ.ghaﬁanalltmdeﬂcx
orollover or roll-i.n e ont o e di c
fit about the wai st adFt A2ae z“"ﬁ’lus’"g | Rﬁgg? g‘i ?ﬁéh{}g dﬁgsttp&d
provide an absorbﬁrelxueﬂtill:ingehanhag.]ainmgasﬁhec shaping fpatel]rezomhatand the
provi des better fi by @plméeg né-,eg Yo [ Th%‘ %@Etm og;,\gﬂ zﬁ"%
sor as

further be advanta eous to I’OVI e an ent art uced
saggi ng, gappi ng, rolexible GP r opatween oithencelgstiet %ﬂd tﬁé‘%‘ib&B r %!Ld wdhe
as reduced overal | édnrtdimhﬁlammm alo tahPowalroRabivns and | transTutibhe of the

Dresent i nvention 18 3sFEzaR Al ShERRg, 38 tnadr Ehe MRl iand A0 sEPEChaY molvc
fit about the wai stimffuhtttamhrmtdchmggpmeion and kconfasmawith tther watsiteof
of the present invegd QEare. Pr1Ré €fasiicized waistband is designed to elastically
expand and contract and to dynamically fit the wearer’s waist.
The waistband flexural hinge zone is predisposed to allow the
panel zones to flexurally bend about a defined axes or zone and is
resilient to provide a restoring force/moment that returns the
panel zones to their preceding in-use configuration, especially
when the elasticized waistband has been pretensioned by the
~ closure system. Thus, the elastic waist feature moves with and
conforms to the waist of the wearer as the wearer sits, stands or
moves. The elasticized waistband preferably comprises a portion
of the topsheet, a portion of the backsheet that is preferably
prestrained, an elastomeric member, and a resilient member that
enhances the i‘esi]iency for the waistband flexural hinge zone.

The absorbent article is also preferably provided with a
closure system (tensioning means) for dynamically
creating/maintaining lateral tension through the elasticized
waistband. The lateral tension dynamically created and maintained
by the closure system “activates" the stretch of the elasticized
waistband thereby allowing it to more dynamically expand and
contract with the motions of the wearer. The closure system
preferably comprises a dual tension fastening system. The dual
tension fastening system comprises a primary fastening system for
forming a side closure and a waist closure system for forming a

- waist closure. The primary fastening system maintains the first
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preferably a tape tab and a first fastening component, and a

absor bent article haghdth %é%eﬂ“&g%ﬁaﬁwcc&ﬁr%iﬁgeit Sécont hﬁlstﬁﬁﬂig' éeﬁponent

sustai ned dynamc fit an rove esli s{}gnce to 5 e du (ri iﬂs
a still further obj éetPW“?‘hé ¥iraakin Prs, RP?%S?@ 5 O Ge a aﬁ%’é peipsure
article having a unlsgﬂtenelfaﬁhs G waiist dlostre cthabi alchoesiug eportdoni ofy, the end
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sliding/slipping of ﬁg Btorz@ﬁt aﬂso%t {'ﬂ;gcg%sor% %nt t\g{g#e rn?%&rﬂ!‘t.
It is an anot her obmtl!tadﬂsﬁd’reamsesdntemﬂveﬁﬂ!ﬁwﬂso thvoupbe theiniejasticized
el astic waist featUug; ‘éhé‘gsoagsl %aﬁu‘iplrsv&%evﬁ'tshﬁdﬂ'&dnﬁﬁheﬂ eHarlRtePstics
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the el asticized wai el gstidized vaistbahds aTheswaistnElbsuree/ systemt comprises at

confi gurat]on. 11 i J68% (e o PRRfEFIED ' Rafe BFuLftst AEHALmERE {Sohponentis) .

cl osure systemt hat 1mm41nﬁﬂxra§dgw withethe elesticiged maos@andtandeattleast

portion of the uni qygeelRgbid WetahmbM2! Componen€Nhapsch t Rftachment component
comprises a fastening means that engages a compiementary fastening
means for providing a variable positioning, passively activated,
waist closure. The first attachment component(s) preferably
comprise a hook fastening material while the second attachment
component preferably comprises a loop fastening material.

In an especially preferred embodiment of the present
inventidn, the absorbent article additionally comprises a pair of
elasticized side panels disposed in the second waist region. The
elasticized side panels provide an elastically extensible feature
that provides a more comfortable and contouring fit by initially
conformably fitting the diaper to the wearer and by sustaining
this fit. The elasticized side panels further develop and
maintain wearing forces (tensions) that enhance the tensions
developed and maintained By both the primary fastening system and
the waist closure system. The elasticized side panels especially
assist in pretensioning the elasticized waistband and further
provide more effective application of the diaper. While each
elasticized side panel may be constructed in a number of
configurations, the elasticized side panel preferably comprises a
“zero strain® stretch laminate. The elasticized side panel also
preferably has an extension panel adjacent the leg of the wearer
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. waist features comprising an “expansive itummy panel” ejasiicCized
sust ai ned dynam c fudistBdndse andthésecrembbdimenss othd hel astisizet wavstHandn is
w il be nore readil r.@n L der PriNg f L NQ
description and vvheé/nap? gﬁégr??i %"%ﬁ&ﬂig@ﬂ)ﬂ’%ﬁsﬁ %ﬁegg@@gﬁn&?ngﬁ%ﬁgg&%@%
SUMVARY OF THE | NvEttiche es py ethatpnimamhifiasteningy systema{beyandnither plamaes,

such as di sposabl e gliag@elo¥, tnaCOod¥apBrNtitbeifyl Sso dasiPed hiekoifiodated webkers,
i ke, that have a uni

ke A NV o ey i, bints, ook fani exprbs (il 3 3
characteristics ofredube théossabging/stipping eof thechabserbertenartidlec! eJhe
Copaheet, a1 qui d TisusTORCFSas Cof et ate FEIRRE dufiinihd oY, fo Yot the
bet ween t he t opshecdxtemsionhcfargek siofettheanelstiicizedwside fpanels c;soamks ato
|C| osure system forfa&gﬁﬁa:tﬂgém mﬁhﬁw. | 84 eh aprefePréd OdmbodimetitIof Ahis
east a portion o eltasgicewgtssttl %eg\ﬁxlrzf th(aeatefars%icized waistband is formed from a
stretch laminate. The stretch laminate is comprised of an
elastomeric member and a portion of the topsheet and the backsheet
which all have been mechanically stretched. In a preferred
embodiment, the waistline panel zone is formed by removing a
portion of the backsheet (windowing). The shape of the
elasticized waistband also pm\;ides differential extensibility in
the lateral direction.
CRIPTION OF T WINGS

While the specification concludes with claims particularly
pointing out and distinctly claiming the subject matter which is
regarded as forming the present invention, it is believed that the
invention will be better understood from the following description
which is taken in conjunction with the accompanying drawings in
which like designations are used to designate substantially
identical elements, and in which:

Figure 1 is a plan view of a disposable diaper embodiment of
the present invention having portions cut-away to reveal
underlying structure, the outer surface of the diaper facing the
viewer; |

Figure 2 is a fragmentary sectional view of the disposable
diaper shown in Figure 1 taken along section line 2-2 of Figure 1;
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. the disposable diaper Or Lhe present invention in inhe Tirst waisi
4 The elastic  waiegion showing' the epements afl the etasibci seist feature;
I nt erconnecti ng panel z S i . Eyidd Rien
i nterconnecting panel zongus\ngt% {[sntea &k%ﬁ#ﬂ%?gg@s@%l Y/ié?ar@lfe?%%r@ép%seagn
wai st band, and a sectinper [sbawn dn Figune 1z &aken alongnsectien diingt3-3 obFigure 1;

wai st band Witﬂ the interfﬁ@ﬂ?@.@WAng mrhtsﬂle_ aﬂm-ifdelae mhaﬁtﬁegﬁaﬁemgatmdof
conpri ses a shapi ng ,pan Qne; a \vai i.,ne, panel, zope: and,a .predi spos
resilient, waist ban(f?‘PI gmztéf’“mgné’gafﬁ?ledja&fﬁ r’(&‘fﬁe&éﬁfﬁ? nﬂ‘rﬂﬁﬂe}'sezoﬁe%gﬁd
the wai stline panel wearner (Shawn rn ctheodwawdngs)gmpeeseframoaecstandirigipesition to a
flexible [|ink bets‘%’?‘fb amio ) asticized waistband and the

cont ai nnent assenbly to zgl PoW rotations and translations of the elasticized
wai st band so that the elfigrei%ds waifegnentanyapectivnal nviewnof amaglternative

contacting position @egosadfé U iapet tdmbodfimed@i 6f the pPesentai®entidi'Showing an
el asticized wai st ban |s'@2§z5| %ged rtugt{eolnag;ltgglel%sa(&azgg “aar%csitga%rat.ract and to
dynamical ly fit the 3/bEnative pgnpstr 3 :

Figure 5A is a fragmentary sectional view of a further
alternative disposable diaper embodiment of the present invention
showing a further alternative construction of the elasticized
waistband;

Figure 6 is a fragmentary plan view of another alternative
disposable diaper embodiment of the present invention showing an
elastic waist feature of an "expansive tummy panel" having
differential extensibility in the lateral direction and a
‘windowed" elastic waist feature;

Figure 7 is a fragmentary plan view of an alternative
embodiment of the elastic waist feature shown in Figure 6;

Figure 8 is a simplified perspective view of an apparatus
that employs a vacuum web restraint system for mechanically
stretching a portion of a diaper web using meshing corrugated
rolls;

Figure BA is a simplified view taken along line B8A-8A in
Figure 8 showing the manner in which idler rolls are used to cause
the diaper web to wrap the lowermost corrugated rolls;

Figure 8B is a highly enlarged view taken at the inset 8B
shown in Figure 8, showing the degree of meshing of the corrugated
rolls with one another as the “zero strain" stretch laminate
portion of the diaper web passes therebetween;
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. Figure 9A is a highly enlargea simpiitied cross-sectional
The wai stband fl exuveéw htaken aendnset 9 dshomosedl deuaél ewanfmg paneéntéﬁhﬁ&d
to flexurally bend efipe r | es] L t l,de
a restoring force/ ngﬁlg'%%tﬁgt H’gt gP’?ﬁﬁﬂ‘g ﬁéﬂﬂga%netat]% tir?gi (ramﬁr e@é@?‘lﬁ&éﬁ
in-use configurationpriugpted ablisswhen the el asticized wai stband has been
pretensioned by the cl ogyggreSYfLs ”hhseiﬁm‘ﬁ“‘?e&,h?rﬁ‘énﬁgﬂﬁ,“@dﬁ?gé@%‘lh‘ﬁ & BRVEFS

wth and conforns to, the Wai of t er as wear er ,sits, .stands, qr
moves. The el astici $B% di P%’taz’iﬂcp"ﬂf’%'f aﬁfey pE?ﬁFﬁFiHB@"E{%FPiW Sfrs[%hgaist
topsheet, a portionredicnhehbwirgs thet Tobations for etaiingl tept ﬁsimpaéﬂledronantt}e
el astoneri c nenber, .a restlient menber that enhances the resiliency for
t he wai st band fl equg}P&H%n"&gzt #ﬁgeupﬁ‘le absorbent article is also preferably
provided with a closureFigureysileris a perspectivenivigw ofaarteyt apparatus for

o Sl Ci Uy . ATAse
et band.  The 1 at cleSr S, e ben@iit] 1ekfit® ARoUEHYC FoRel B CHRSLsEpthd
cl osure system "act flaxus3t hinge Fopeof the elastic waist fieatresai st band t her eby

allowing it to nore dyngigdral |12 epspandrapidsantativRCigraphhoft ldefTaLtions févce
the wearer. The Clvg slf:rsedefc‘lyesé&?org distance of two cycles of the flexure bending
test;

Figure 13 is a perspective view of the test sample created
according to the test procedures for determining the edge
compression stiffness of a Sane] zone of the elastic waist
feature; '

Figure 14 is a simplified side view of the apparatus and test
sample "set up" for determining the edge compression stiffness of
a panel zone of the elastic waist feature; and

Figure 15 is a representative graph of compression force
versus compression displacement of two cycles of the edge

compression stiffness test.

T SCRIPTION OF THE INVENTION

As used herein, the term "absorbent article" refers to
devices which absorb and contain body exudates, and, more
specifically, refers to devices which are placed against or in
proximity to the body of the wearer to absorb and contain the
various exudates discharged from the body. The term "disposable"
is used herein to describe absorbent articles which are not
intended to be laundered or otherwise restored or reused as an
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separate parts united together to torm a coordinated entity. so
pref erably conpriseshat dtirly tdonsiotn veqaivei supapyty cmanipitatdvel pheyssi bike a
fasteni ng system co r
cl osure and a wai st gg'f%@g?é‘%l%l gﬁ#y'(ﬂ'g? %ﬂ%fgy'\sﬁ;d é%@ %Js'ﬁ E%IRT%%W“"
primary fastening spstistenmfnt thenspresent i nsventwn; Wai sther cynigaryandispesable
second wai st regi O“ab%rﬁanp‘é?ﬂﬂﬂp' {l‘ﬁ GP%U ngicﬁJn' @ﬁ‘ ﬁ?ﬁhe tjhat ad @sed derein,

t t rcu ere aper  tq, maint
o er e Eho! ok dena Feianarraders o ah ahénEpens AHEIE1< BenglLEworn by
secur enent nenber, mfanftferaidl yncont tneatt parsons taat I1rss?orfnaabqntl tise dowgYO6¥So,
d | andi ng nmenbe sk n 0 (o]
provide a vari abl o BoatE SATREY < IECHoMIA B8 RREERS, biefel, st g@? e
a wai st closure thaunm&ﬁm SSaa]mr apphicable o otbercdbsorbent artibtes such as
absorbent  articl emco%'ﬂﬁinentt Brfefs, diitont fidht YurldRr-gdreREd ,C 4 Pae?S holdePt Cirdd

h h ticized
tensions throug Ihners, f%?mamlezhyg'lene garments, and the like.

Figure 1 is a plan view of the diaper 20 of the present
invention in its flat-out, uncontracted state (i.e., with elastic
induced contraction pulled out except in the side panels wherein
the elastic is left in its relaxed condition) with portions of the
structure being cut-away to more clearly show the construction of
the diaper 20 and with the po?tion of the diaper 20 which faces
away from the wearer, the outer surface 52, facing the viewer. As
shown in Figure 1, the diaper 20 combrises a containment assembly
22 preferably comprising a liquid pervious topsheet 24, a liquid
impervious backsheet 26 joined with the topsheet 24, and an
absorbent core 28 positioned between the topsheet 24 and the
backsheet 26; elasticized side panels 30; elasticized leg cuffs
32; an elastic waist feature 34; and a closure system comprising a
dual tension fastening system generally multiply designated as 36.
The dual tension fastening system 36 preferably comprises a
primary fastening system 38 and a waist closure system 40. The
primary fastening system 38 preferably comprises a pair of
securement members 42 and a landing member 44. The waist closure
system 40 is shown in Figure 1 to preferably comprise a pair of
first attachment components 46 and a second attachment component
48. The diaper 20 also preferably comprises a positioning patch
50 located subjacent each first attachment component 46.
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) which is defined by the outer edges of the diaper 20 in which the
\Q@i stbagd sodaS_tmbﬁ@ﬂfwmﬂhengb& ape geai 'aaeaensz?haﬂacthlerieﬁai Giges lahe

i aper by reduci ng gappin agg r oyer_af t asticize
wai st band. The \A/#§F&“@Fg%ﬁe sb@ﬁgﬁaﬂﬁnﬁﬁ{s‘é arétt'sf'éa'zitﬁoﬁ%%ogﬂfﬁ Ceh'&f)l? a
pair of, first attadbpemtiscasmligndéscribashgint dermsalofy havingnad pair hoft vaist
elasticized val Sth3adigHid il 4 CEr¥fechNPegiph CPltleett! REVATEL v&iBRONH this
Each attachnent cofponent conprises & Tastening neans that ‘engages, a |,
conpl ement ary fast @pphisakiems foyr simplicitngof sermispieaynodihei slirpey 20 is

passively activat eestibed 45 A8¥TrR- o T)Ewhigts rediones WAt of WNROWERL( Fdgions
preferably conprise hqQok fastenin terial,.while.the se d, att achment
conponent  pr ef er ablWe 9i e POY T‘Efgpg?agﬁ%npweﬁat@rifzgl woy aﬁy%@ﬂg& ap?y
preferred enbodi nendesignatéd: asrparenof ithe ecriokcn region)abskhebinneraswifate 54 of
o oot & oy o MEReRP. 0 LonfL 6 ShEEDer} 1 BT She dhabin 2, wiih e
ext ensi bl e feat ur e Popikioped)adjacent tor dhe owgarer s hodynduving: dsei byt the
initially confornabhief iskifdtd $4geibrd1?y {0 fohd BRrAr 18dxt RYpertibRidF Hee
this fit. The (?tloggﬁéeil f4e%nd Sc':t?:%r goamr;;grl\eshtsfforitngg rtu gﬁg et!o%@heeatngn. The
outer surface 52 comprises that portion of the diaper 20 which is
positioned away from the wearer’s body (i.e., the outer surface 52
generally is formed by at least a portion of the backsheet 26 and
other components joined to thé backsheet 26). The first waist
region 56 and the second waist region 58 extend, respectively,
from the end edges 64 of the periphery 60 to the lateral
centerline 66 of the diaper 20. The waist regions each comprise a
central region 68 and a pair of side panels which typically
comprise the outer lateral portions of the waist regions. The
side panels positioned in the first waist region 56 are designated
70 while the side panels in the second waist region 58 are
designated 72. (In the discussion that follows, unless otherwise
noted, the diaper 20 will comprise a pair of side panels in each-
waist region. While it is not necessary that the pairs of side
panels or each side panel be identical, they are preferably mirror
images one of the other.) In a preferred embodiment of the
present invention, the side panels 72 positioned in the second
waist region 58 are elastically extensible in the 1lateral
direction (i.e., elasticized side panels 30). (The lateral
direction (x direction or width) is defined as the direction
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- girection extending through the thickness oT the diaper cV.)
mai ntai n wearing forcesFidguresiloshgwst hatpreferread cenbodimentsiofnshe edizdpeperd aivd
e "o The ol osp MEROH ok aAAT 20,40 BN bEERARGr 41 HIBE ertRoMIE wiath

system The el asti Ci zed pecCial Ty assrs nsi oni n
el astici zed wai st baditmeastonsugenanaly d\arw thar thosecef \x@eapbsqr@aut qore oza

thﬁb di aper. fwm ! en&a% feat! zf Zrit%dtﬁé Olgacmm't E@y?Mnegﬂéiohuth ddgest of _
e o Vet <o o, 5. therabu o s o by B P B
has an extension paﬂﬁpeadzmcer’rhetdmwbw_yomtwmearm outér periméter or, m
Egnzlrg\r/]glnt Iﬁ(racsﬁdelr’]%tlon % Bh% %Ppgﬁgh @Fp{&ﬁt i‘/vce)g?@{rgr skpna%url ng
use. The present i nGaBrises &h%donﬂz’"&dmlt gdggstgé madi the endiedpes B4 st
features conprising an pypanei Y& & UEPpssPsteionad! 996w CoZ the diaper 20 taken
along section line 2-2 of Figure 1 in the first waist region 56.
Figure 2 shows the construction of the elasticized waistband 35 of
the elastic waist feature 34. The elasticized waistband 35 is
shown in Figure 2 in its contracted or relaxed condition. The
elasticized waistband 35 preferably comprises a portion of the
topsheet 24, a portion of the backsheet 26 that has preferably
been mechanically stretched, and a bi-laminate material comprising
an elastomeric member 76 positioned between the topsheet 24 and
the backsheet 26 and a resilient member 77 positioned between the
backsheet 26 and the elastomeric member 76. The elasticized
waistband 35 is also provided with regions of securement 78
wherein the backsheet 26 and the topsheet 24 are joined to the
bi-laminate material of the elastomeric member 76 and the
resilient member 77. Since the topsheet 24 and the backsheet 26
are gathered when the bi-laminate material is in its relaxed
condition, regions of differential securement are provided which
form pleats 80.
Figure 3 is a fragmentary cross-sectional view of the diaper
20 taken along line 3-3 of Figure 1 and depicts a preferred
elastic waist feature construction in the first waist region 56.
The absorbent core 28 is generally shown in Figure 3 and shows the
waist edge 83 of the absorbent core 28. The topsheet 24 and the
backsheet 26 encase the absorbent core 28 and extend
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| ateral direction. igRremnestion) mem\zm T3¢ compriispes portion of the topsheet
24 and the backsheet 26 while the elasticized waistband 35
comprises a portion of the topsheet 24 and the backsheet 26 and
the bi-laminate material of the elastomeric member 76 and the
resilient member 77. '

Figure 2B is a simplified, fragmentary, enlarged plan view of
the disposable diaper 20 in the first waist region 56 showing
generally the various zones and elements of the elastic waist
feature 34. The absorbent core 28 is generally shown and has the
waist edge 83 and the side edges 82. The panel zones of the
elastic waist feature 34 are generally represented by the shaded
areas. The panel 2ones comprise the interconnecting panel zone
130 and the elasticized waistband 35 comprising the shaping panel
zone 136 and the waistline panel zone 138. The flexural hinge
zones are generally depicted by lines even though they may
comprise regions or zones which have some significant width so as
to exhibit bending/flexure deformation. The flexural hinge zones
comprise the first flexural hinge zone 132, the second flexural
hinge zone 134, and the waistband flexural hinge zone 140. The
closure system is shown as comprising a pair of first attachment
components 46 longitudinally aligned with the elasticized
waistband 35 so as to maintain/create lateral tension through the

This Sheet Has Been Replaced

TR




L] I,‘l - - Ak d SRFNIpTY TR VNS WIS TR VST WYY A Tttt il - e hadh e ¥ TR e -—ve

Wil e the specifi cal Mo FoRtriamente asienbly . £2, SomPrises %IL’(‘PFE/ PoidhEPnhENL LEO 8N
di stinctly clai m ng28 rendspreiferdblyanan eutedicoleringr tayerdeanprss ingr thextopbheet

present invention, éé o+'?ovm nib‘iéfﬂmew §. t hﬁ%nm{:ﬁ@téﬂgrl‘l‘(!nltl aPEicte! Ll rises a

understood fromthe escri I'n conjun
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having portions - GeA MG setcone. G cire, iaari, ph gateFiad B ctetifg th B 1cer
surface of the di apwhileadiheg ltiner vcammseszl anir abSoribent fcompyséhearsych as a
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section line 2-2 of ure 1; Als ap anv
prest rai ned backsheébsopbmtl gnhcles, the contamment assemb'ly 22 compnses the main

structure of the diaper with other features added to form the
composite diaper structure. Thus, the containment assembly 22 for
the diaper 20 generally comprises the topsheet 24, the backsheet
26, and the absorbent core 28.

The absorbent core 28 may be any absorbent means which is
generally compressible, conformable, non-irritating to the
wearer’s skin, and capable of absorbing and retaining liquids such
as urine and other certain body exudates. As shown in Figure 1,
the absorbent core 28 has a garment surface 100, a body surface
101, side edges 82, and waist edges 83.

The absorbent core 28 may be manufactured in a wide variety
of sizes and shapes (e.g., rectangular, hourglass, "T"-shaped,
asymmetric, etc.) and from a wide variety of liquid-absorbent
materials commonly used in disposable diapers and other absorbent
articles such as comminuted wood pulp which is generally referred
to as airfelt. Examples of other suitable absorbent materials
include creped cellulose wadding, meltblown polymers including
coform, cross-linked cellulosic fibers, tissue including tissue
wraps and tissue laminates, absorbent foams, absorbent sponges,
superabsorbent polymers, absorbent gelling materials, or any
equivaient material or combinations of materials. The
configuration and construction of the absorbent core may also be
varied (e.g., the absorbent core may have varying caliper zones, a
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. with the design loading and the intended use of the diaper 20.
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al ong section line 3- ure ures
ki nematic representmadified drshaped; lﬁhéﬁﬁl?ﬂt reprer 28 having, eare 108 1 the first
G 18,55 1, MORE lgn t EcoglenTshctigera ey, % ol s
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construction of theinventioncthatdhasijachieved wide acceptance and commercial success.
' is described in U.S. Patent 4,610,678 entitled "High-Density
Absorbent Structures" issued to Weisman and Goldman on September
9, 1986. U.S. Patent 4,673,402 entitled "Absorbent Articles With
Dual-Layered Cores" issued to Weisman, Houghton, and Gellert on
June 16, 1987; and U.S. Patent 4,888,231 entitled “"Absorbent Core
Having A Dusting Layer" issued‘to Angstadt on Qecember 19, 1989;
also describe absorbent structures that are useful in the present
invention. The absorbent core 28 is preferably the commercially
successful absorbent member described in U.S. Patent 4,834,735,
entitled "High Density Absorbent Members Having Lower Density and
Lower Basis Weight Acquisition Zones", issued to Alemany and Berg
on May 30, 1989. Each of these references are incorporated herein
by reference.
The backsheet 26 is positioned adjacent the garment surface
100 of the absorbent core 28 and is preferably joined thereto by
attachment means (not shown) such as those well known in the art.
For example, the backsheet 26 may be secured to the absorbent core
28 by a uniform continuous layer of adhesive, a patterned layer of
adhesive, or an array of separate lines, spirals, or spots of
adhesive. Adhesives which have been found to be satisfactory are
manufactured by Century Adhesives, Inc. of Columbus, Ohio and
marketed as Century 5227; and by H. B. Fuller Company of St. Paul,
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or combinations of these attachment means as are known in the art.

The backsheet 26 is impervious to liquids (e.g., urine) and
is preferably manufactured from a thin plastic film, although
other flexible liquid impervious materials may also be used. As
used herein, the term 'f1exib1e' refers to materials which are
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 materials such as a
film-coated nonwoven material. Preferably, the backsheet is a
thermoplastic film having a thickness of from about 0.012 mm (0.5
mil) to about 0.051 mm (2.0 mils).

In a preferred embodiment of the present invention, at least
a portion of the. backsheet 26 is subjected to mechanical
stretching in order to provide both a "zero strain" stretch
laminate that forms the elasticized side panels 30 and to
prestrain the portion of the backsheet coinciding with the elastic
waist feature. Thus, the backsheet 26 is preferably elongatable,
most preferably drawable, but not necessarily elastomeric, so that
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enl arged pl an view of t he rese I nvention I n
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for measuring the beq%rr']&ytlenxurixemp g}/fr%]&gr or %setgs? tv“% tt:)l‘?s?leet of the
present invention are manufactured by Tredegar Industries, Inc. of
Terre Haute, Indiana under the designation RR8220 biend for blown
films and RR5475 blend for cast films. The backsheet 26 is
preferably embossed (typically, to a caliper of about 0.127 mm
(5.5 mils)) and/or matte finished to provide a more clothlike
appearance. Further, the backsheet 26 may permit vapors to escape
from the absorbent core 28 (i.e., breathable) while still
preventing exudates from passing through the backsheet 26.

The size of the backsheet 26 is dictated by the size of the
absorbent core 28 and the exact diaper design selected. In a
preferred embodiment, the backsheet 26 has a modified hourglass
shape extending beyond the absorbent core 28 a minimum distance of
at least about 1.3 cm to about 2.5 cm (about 0.5 to about 1.0
inch) around the entire diaper periphery 60. Preferably, the
backsheet 26 is much wider than the absorbent core 28 in the
second waist region 58 so that the side panels 72 in the second
waist region 58 are generally wider in the lateral direction than
the side panels 70 in the first waist region 56.

The topsheet 24 is positioned adjacent the body surface 101
of the absorbent core 28 and is preferably joined thereto and to
the backsheet 26 by attachment means (not shown) such as those
well known in the art. Suitable attachment means are described
with respect to joining the backsheet 26 to the absorbent core 28.
As used herein, the term "joined" encompasses configurations
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t he edge conpressi goistngf tiress to dtheaalsarbéntz core @8 hyhshelaktachmentimeans (not
feature; Figure 14 s'hgmﬁ sinplified side view of the apparatus and test

sanpl e "set up" for determ ni ngpthe edge conpression stiffness of a panel
zone of the elastic wailde fdaptheet ad Fiigur ccomplianty | sgfksefealinge oA

0; conpr essi on form_eﬁ/ﬁrrsuai@gnw ahé | weardh SPISRELTERirther | ihectpsheediadt fie
ised herein: the tdIMVEESMGB BFPREEIS  ITBPES, J8uar cHEMMBY 1P abEILY
and contain body epedetrate hrhughoridsspbicknessl | yA suitable t dopsheet emayhbeh
are placed against y@hytfitured from a wide range of materials, such as porous foams;
' reticulated foams; apertured plastic films; or woven or nonwoven
webs of natural fibers (e.g., wood or cotton fibers), synthetic
fibers (e.g., polyester or polypropylene fibers), or a combination
of natural and synthetic fibers. Preferably, the topsheet 24 is
made of a hydrophobic material to isolate the wearer’s skin from
liquids contained in the absorbent core 28.
In a preferred embodiment of the present invention, at least
a portion of the topsheet 24 is subjected to mechanical stretching
in order to provide a "zero strain” stretch laminate that forms
the elasticized side panels 30. Thus, the topsheet 24 s
preferably elongatable, most preferably' drawable, but not
necessarily elastomeric, so that the topsheet 24 will, upon
mechanical- stretching, be at 1least to a degree permanently
" elongated such that it will not fully return to its original
configuration. In preferred embodiments, the topsheet 24 can be
subjected to mechanical stretching without undue rupturing or
tearing of the topsheet. Thus, it is preferred that the topsheet
24 have a low cross-machine direction (lateral direction) yield
strength.
There are a number of manufacturing techniques which may be
used to manufacture the topsheet 24. For example, the topsheet 24
may be a nonwoven web of fibers. When the topsheet comprises a
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article, diaper 20, pgdyo\RuddteSi 9'ach le1aé6icized llégréuf"f 32 hifayt %ﬁﬁn@@ %é@éra]

Irog]; g(r)ﬁst?h:tn ?gs%Pﬁ%{ g‘érgtl %{lqgo eneralli"ge/g\ggucningythe flezﬂtage q‘dbogy exudaq‘.es 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 entitled "Contractable Side
Portions For a Disposable Diaper" issued to Buell on January 14,
1975, describes a disposable diaper which provides a contractible
leg opening having a side ﬂap‘ and one or more elastic members to
provide an elasticized leg cuff (gasketing cuff). U.S. Patent
4,909,803 entitled "Disposable Absorbent Article Having
Elasticized Flaps" issued to Aziz and Blaney on March 20, 1990,
describes a disposable diaper having "stand-up" elasticized flaps
(barrier cuffs) to improve the containment of the leg regions.
U.S. Patent 4,695,278 entitled “Absorbent ‘Article Having Dual
Cuffs" issued to Lawson on September 22, 1987, describes a
disposable diaper having dual cuffs including a gasketing cuff and
a barrier cuff. U.S. Patent 4,704,115 entitled "Disposable Waist
Containment Garment” issued to Buell on November 3, 1987,
discloses a disposable diaper or incontinent garment having
side-edge-leakage-guard gutters configured to contain free liquids
within the garment. Each of these patents are incorporated herein
by reference. While each elasticized leg cuff 32 may be
configured so as to be similar to any of the leg bands, side
flaps, barrier cuffs, or elastic cuffs described above, it is
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conprises a contai nnm‘blrahsmm y6822n¢rgﬂneraliwyfcmmraitsﬂh§taal pqmanpef viheus
topsheet 24, a |iqupfh e 'ng’sthe § ?:)etﬁﬁs’J e”@i’ast%tv)ihitsbefeattgpémet

24, and an absorbent ¢ oSitl ween the, topsheet 24 an
backsheet 26; el astFQ,“IPZéGP%ltﬂét Mi@ 36 the diaper; abgleasy exkending, Trgm t
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fastening system gegearpaelrl mc{ &e‘i{‘ﬂt ecLeasp'lgged adjacent the wearer’s
waist. Disposab]e diapers are generally constructed so as to have
two elastic waist features, one positioned in the first waist
region and one positioned in the second waist region. While a
disposable diaper of the presen‘t invention can be constructed with
a single elastic waist feature encircling the wearer, the
discussion regarding the elastic waist feature will focus on
diapers havmg a pair of elastic waist features, at least one, and
preferably both, being constructed according to the present
invention. Further, while the elastic waist feature or any of its
constituent elements can comprise a separate element affixed to
the containment assembly 22 of the diaper 20, the elastic waist
feature 34 will be described with respect to a preferred
embodiment in which the elastic waist feature 34 is constructed as
an extension of other elements of the diaper such as the backsheet
26 or the topsheet 24, preferably both the backsheet 26 and the
topsheet 24.

While the elastic waist feature 34 need only comprise an
elasticized waistband and a flexural hinge zone Jjoining the
elasticized waistband with the containment assembly; as shown in
Figure 3, the elastic waist feature 34 preferably comprises
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the diaper 20 in whigpifobm@ol BROWhtE 0f tiRIGESre?" S0 A3SLE PRbPULC Impraved B LEN
edges are As shown in Figure 3, the elasticized waistband 35 comprises a .
shaping panel zone 136; a waistline panel zone 138; and a
predisposed, resilient, waistband flexural hinge zone 140 joining
the shaping panel zone 136 and the waistline panel zone 138. As
used herein, the term “"zone" is used to denote an area or element
of the elastic waist feature 34. While a zone of the elastic
waist feature 34 may be a distinct area or element; typically, a
zone of the elastic waist feature will overlap somewhat with an
adjacent zone(s). (For illustration purposes, the zones are
delineated with brackets in Figure 3.)
The interconnecting panel zone 130 provides a link between
the elasticized waistband 35 and the containment assembly 22 to
allow rotations and translations of the elasticized waistband 35
so that the elasticized waistband may move in functional
contacting position and conform with the waist of the wearer. The
interconnecting panel zone 130 is preferably flexible so that the
interconnecting panel zone is free to deform randomly throughout
its length and width so as to allow the elasticized waistband 35
to maintain contact with the waist of the wearer and to allow the
absorbent core 28 to position itself during wear. While the
interconnecting panel zone 130 may have a significant edge
compression stiffness; in a preferred embodiment, the
interconnecting panel 2one 1is flexible such that the edge
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The intercohnect.ing panel zone 130 may be constructed from a

separate material flexurally joined to the containment assembly 22

~ and/or' the elasticized waistband 35, or as an extension of other
elements of the diaper 20. In a preferred embodiment as shown in
figure 3, the interconnecting panel zone 130 comprises a portion
of both the topsheet 24 and the backsheet 26 extending beyond the
waist edge 83 of the absorbent core 28. The backsheet 26 and the
topsheet 24 are preferably joined to each other (joined together)
by an attachment means (not shown) in the interconnecting panel
zone 130 so that they perform as a unit rather than independently
of each other. The attachment means for securing the topsheet 24
and the backsheet 26 to each other preferably comprises an open
pattern network of adhesive deposited in a spiral or looping
pattern, although other attachment means as described hereinbefore
may also be used.

The interconnecting panel zone 130 is flexuraﬂy joined with
the containment assembly 22 and the shaping panel zone 136 by
flexural hinge zones- (first flexural hinge zone 132 and second
flexural hinge zone 134, respectively) so that the elasticized
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creased, folded, bonded, reduced, cut, notched, slit, or
eliminated to form an axis or axes of flexural bending.
Typically, these methods will concentrate stresses/tensions to a
particular line or axes through which flexural bending can occur.
A line of reduced extension or a line of restraint may also be
formed between zones to form a hinge zone. As an alternative, the
~ flexural hinge zone may comprise a zone of material discontinuity
between the panel zones. For example, the materials making up the
panel zones may have a relative different modulus of bending or
elasticity to provide an area or zone of different flexural
resistance (differential bending stiffness between the Zzones)
which allows flexural bending between the panel zomes.

As shown in Figure 3, the second flexural hinge Zzone 134
joining the elasticized waistband 35 (shaping panel zone 136) with
the interconnecting panel zone 130 is formed at the zone where
there is a structural discontinuity due to the elimination of the
elastomeric member 76 and the resilient member 77 from the
interconnecting panel zone 130. Thus, the second flexural hinge
zone 134 is created adjacent the bottom edge of the elastomeric
member 76 and the resilient member 77. The first flexural hinge
zone 132 joining the interconnecting panel zone 130 with the
containment assembly 22 is formed at the zone where there is a
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The shaping panel zone 136 is the portion of the elasticized
waistband 35 that is positioned .between ‘the waistband flexural
hinge zone 140 and the second flexural hinge zone 134. The
shaping panel zone 136 thus ‘will typically define the "lower
segment” of the elasticized waistband 35. The shaping panel zone
136 is elastically extensible in at least the lateral direction to
allow dynamic expansion and contraction of the elasticized
waistband during use. The shaping panel zone 136, as later
discussed, also preferably has a relatively significant edge
compression stiffness so that the shaping panel zone 136 will not
rope, deform, or compact in use and so that the shaping panel zone
136 will maintain its shape to resist compression and buckling of
the elasticized waistband during use.

The waistline panel =zone 138 is the portion of the
elasticized waistband 35 that is positioned toward the end edge of
the diaper from the waistband flexural hinge zone 140. The
waistline panel zone 138 thus will generally define the “upper
segment" of the elasticized waistband 35. The waistline panel
zone 138 will preferably form at least a portion of the end edge
of the diaper 20. The waistline panel zone 138 is designed to
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core 28 and exsiavel the shaping panel zone 136 and the watst'line panel zone 138
are constructed of the same materials, the edge compression
stiffness of the shaping panel zone 136 is about equal to the edge
compression stiffness of the waistline panel zone 138. It has
been found that the shaping panel zone 136 preferably has an edge
compression stiffness greater than about 100 gramsf, more
preferably greater than about 115 gramsf, most preferably greater
than about 130 gramsf. Typically, in preferred embodiments of the
present invention, the edge compression stiffness of the shaping
panel zone 136 is between about 130 and about 170 gramsf. The
edge compression stiffness of a panel zone of the elastic waist
feature 34 can be determined using the method as hereinafter
described.

The waistline panel zone 138 is resiliently/flexurally joined -
with the shaping panel 2zone 136 by the waistband flexural hinge
zone 140. As used herein, the term "resiliently/flexurally
joined" means a joint between panel zones or a panel zone and the
containment assembly adapted to allow relative flexural bending
between the panel zones when forces are applied that provides a
restoring force/moment to resiliently return the panel zones to
essentially their preceding configuration when the forces are
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joining the shapi ng ppgdiling Off-ubd® (fFétehffoned) configuration when these forces.
are removed by providing a restoring force/moment. In a preferred
embodiment shown in Figures 1-3, the waistband flexural hinge zone
140 is constructed to be resilient by providing a resilient member
77 in the elasticized waistband 35. It has been found that in
order to provide the necessary resiliency for the waistband
flexural hinge zone and to overcome the normal forces encountered
during wear of the diaper so as to reduce rollover or roll-in, the
waistband flexural hinge zone 140 should have a bending flexure
restoring force greater than about 20 gramsf, more preferably
greater than about 25 gramsf, and most preferably greater than
about 30 gramsf. In preferred embodiments of the present
invention, the waistband flexural hinge zone will have a bending
flexure restoring force between about 30 grams¢ and about 50
gramsf. A method for measuring the bending flexure restoring
force of a flexural hinge zone, particularly the waistband
flexural hinge zone, is hereinafter described.
The waistband flexural hinge zone 140 is also "predisposed”
so that the waistline panel zone 138 and the shaping panel zone
136 will flexurally bend at a defined zone or axes in the
elasticized waistband 35 for each given application of force to
the elasticized waistband 35. This predisposition of the
waistband flexural hinge zone 140 also allows the elasticized
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flexural hinge zonegefined 1ine. For instance, the elasticized waistband could be
prefolded by the manufacturer inside of the packaging for the
article to preshape or preform a waistband flexural hinge zone in
the elasticized waistband. A line of reduced extension (or the
reverse of a line being extensible and the surrounding areas being
nonextensible) may be provided to form the waistband flexural
hinge zone by providing spaced apart bands or lines of glue,
thread, or other materials that provide a structural discontinuity
between them in order to predispose the waistband flexural hinge
zone. A change in the lamination or bonding pattern or technique
may also form the waistband flexural hinge zone. Any of the other
ways of creating a flexural hinge zone previously discussed herein
may also be used to form the waistband flexural hinge zone.

In a preferred embodiment as shown in Figures 1 and 2B, the
waistband flexural hinge zone 140 is formed by a structural
discontinuity between the shaping panel zone 136 and the waistline
panel zone 138. As shown in Figure 2B, the materials forming the
elasticized waistband 35 are secured to each other at transverse
regions of securement 78 preferably comprising a pattern of
discrete, spaced, securement 2ones 79, most preferably the
securement zones comprising dynamic mechanical bonds. Due to the
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liner, the contai nnERgardsdentfioyming fanetasyigized side panel. In a preferred
embodiment as shown in Figure 2, the elasticized waistband 35 .
preferably is constructed from four materials laminated together.
The elasticized waistband 35 preferably comprises a portion of the
topsheet 24; a portion of the backsheet 26, this portion of the
backsheet being preferably “"mechanically prestrained”; an
elastomeric member 76; and a resilient member 77. The elastomeric
member 76 and the rvesilient ‘member 77 are preferably Jjoined
together, preferably by dynamic mechanical bonds, to form an

‘ elastic laminate prior to being combined with the topsheet 24 and

the backsheet 26. This bi-laminate 1is preferably positioned
between the topsheet 24 and the backsheet 26 with the resilient
member 77 disposed toward the backsheet 26 and the elastomeric
member 76 disposed toward the topsheet 24. Thus, the elastomeric
member 76 is preferably positioned between the topsheet 24 and the
prestrained backsheet 26 with the resilient member 77 preferably
being positioned between the prestrained backsheet 26 and the
elastomeric member 76.

' The elastomeric member 76 is operatively associated with the
elasticized waistband 35, preferably between the topsheet 24 and
the backsheet 26, so that the elastomeric member 76 allows the
elasticized waistband 35 to be elastically extensible in the
lateral direction (i.e., laterally elastically extensible), and so
that it can contractively return to its substantially unrestrained
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Alternatwe'ly, the elastomeric member 76 can be operatively
associated in the elasticized waistband 35 by securing the
elastomeric member 76 to the topsheet 24, the backsheet 26, or
both while the elastomeric member 76 is in a substantially
untensioned condition, at least a portion of the laminate
containing the elastomeric member 76 then being subjected to
mechanical stretching sufficient to permanentiy elongate the
topsheet 24 and the backsheet 26 components of the laminate, and
then the composite or elastomeric laminate is returned to its
substantially untensioned condition. The elasticized waistband 35
is thus formed into a "zero strain" stretch laminate. (As
discussed hereinafter, the elastomeric laminate may alternatively

" be operatively associated in a tensioned condition and subjected
to mechanical stretching to form a mechanically stretched,
pretensioned, stretch laminate.)

In an especially preferred embodiment as shown in Figure 2,
the elastomeric member 76 can be operatively associated in an
uncontracted state and then treated to contract. In this
embodiment, the elastomeric member 76 can be formed from materials
which contract unidirectionally and become elastic following
specific treatment such as heating. Examples of such materials
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absorbent core 28 sHEAtERIals, ap Yy
from one or a p‘lurality of elastomeric members operatively.
associated between the topsheet and the backsheet; the elastomeric
member may have varying widths and lengths; or the elastomeric
member may comprise relatively narrow strands of elastomeric
material or a larger area patch of elastomeric material. One
elastomeric material which has been found to be suitable for use
as the elastomeric member is an elastomeric foam such as the
polyurethane foam such as is available from Bridgestone of
Yokahama, Japan and designated Bridgestone SG Polyurethane Foam.
Other suitable elastomeric materials for use as the elastomeric
member include "live" synthetic or natural rubber, elastomeric
films (including heat-shrinkable elastomeric films), formed
elastomaric scrim, or the Jike. In an especially preferred
embodisent as is shown in Figure 2, the elastomeric member 76
comprises a heat-shrinkable elast-meric film such as marketed by
Exxon Chemical Company of Florham iark, New Jersey.

The resilient member 77 is a layer or layers that provides
enhanced shape recovery and bending stiffness to the elasticized
waistband 35. The resilient member 77 provides
compression/buckling resistance in the longitudinal direction
(machine direction) so that the waistband flexural hinge zone 140
will be resilient so.as to provide a restoring force/moment. The
resilient member 77 also has a relatively high caliper to provide
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outside of the backsheet 26, on the outside of the topsheet 24, or
in a number of other configurations. The resilient member 77 is
preferably positioned between the backsheet 26 and the elastomeric
member 76 to provide greater ;ompression/buckling resistance on
the backsheet side of the elasticized waistband 35 since it will
fill the rugosities or pleats 80 in the longitudinal axis between
the bond sites, for providing bending resistance about the lateral
axis of the elasticized waistband, and to optimize and ‘reduce
wicking in the laminate material forming the elasticized
waistband.

The resilient member 77 may take on a number of different
sizes, shapes, configurations, and materials. For example, the
resilient member may be formed from one or a plurality of
resilient members; the resilient member may have varying widths,
lengths, thickness, and shapes. The resilient member 77
preferably comprises a separate piece of material positioned in
the elasticized waistband. Alternatively, the resilient member
may comprise a portion of any or all of the materials making up
the elasticized waistband 35, including the elastomeric member 76,
the topsheet 24, or the backsheet 26. 1In a particular alternative
embodiment, the resilient member 77 comprises the same piece as
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webs; nonwoven webs; foams; laminate materials including film

i nvention. The absommhté‘soro? R&wﬁe&rﬁnﬁhﬂi&syo?hw&mbﬁé alonMovehC A@Féss!
absor bent nenber described in al ent 34, 735,, .ent H@mss Hi g?EDfnsMy
AC u

Absor bent Menbers HSGHiAS: L%Pgﬁéﬁsf“?fﬁréﬂlf LEhAL ProNide
Zones", issued to Abmmyeatndnﬁeng ay éduwtmwﬂ%themhve)inatmgés or other

references are inc%@%;.%ﬁdap @x }8%%?6 The backsheet 26 is
sur ac

posi tioned adj acent arrre t he absorbent core 28 and is
preferably joined ther ePWV}"b&"ﬂicﬂﬂﬁfﬁﬂ%ﬂh@"@ Aty forothe resikient membew 77
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nonwoven carded web having a basis weight in the range of from .
about 20-45 grams per square yard. The fibers are oriented in the
machine direction to provide enhanced buckling/compression
resistance in this direction. The nonwoven web is comprised of 3
denier bicomponent fibers of polyester core material and
copolyolefin sheathing material, such fibers being available from
~ Hoecht as CELBOND stable fiﬁers; or of a polypropylene core
material and polyethylene sheathing material, such fibers being
available from Danaklon or Hercules. After carding the nonwoven
web to orient the fibers in the machine direction, the nonwoven
web is put through an air-thru bonding process to provide bulk
(loft or thickness) to the resilient member to enhance its
resiliency. (Examples of high loft nonwoven webs of bicomponent
thermoplastic resin fibers that are air-thru bonded are disclosed
in U.S. Patent 4,883,707 issued to Newkirk on November 28, 1989,
and incorporated herein by reference.) Exemplary air-thru bonded
nonwoven carded webs of bicomponent thermoplastic fibers are
available from Fiberweb North America of Greenville, North
Carolina or from Veratec Corporation of Walpole, Massachusetts.

In a preferred embodiment of the present invention as shown
in Figure 2A, the portion of the backsheet 26 forming the
elasticized waistband 35 has been “"prestrained" or "mechanically
prestrained" (i.e., subjected to some degree of localized pattern
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preferred elastomeric members 76. In a preferred embodiment as
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785, 996 |s ued to .Zi e
Novermber 22, 1978: (aheut3 sﬂm)PaNa"rh 345@42“956!9 yeen gach 6“5%&@8) of @nl‘a‘ﬁﬂéch
1989. Each of theqabowt @0s amqte Thacareaoofitthe bavksheetbthatfisr prestrained is

bonds. ul t rasoni ¢ BSREEaBSy abelTE S TRtheso RigEC 186 ) RO6E n? BAGY' (1 ipeh
attachnent neans or{aboutbi2hzmm)oims lefgthhese attachnent neans as are known in
the art. The backsheet 7@ pbacKsRBY ¥6 01 the preseitdinténtion can BE)prastrained
by directing the backsheet through an incremental mechanical
stretching system similar to the operation described herein with
respect to the formation of the "zero strain" stretch laminate
elasticized side panels 30, prior to combining the backsheet into
~ the finished diaper product. The corrugated or grooved segments
contained on the rolls are interrupted to bring about the pattern
of ribs in the machine direction and the cross-machine direction.
The registration of the web of the backsheet is such that the
portion of the backsheet to be prestrained substantially coincides
with the corrugated or grooved segments contained on the uppermost
corrugated rolls as the backsheet passes between the segments of
the uppermost corrugated rolls and the corrugated or grooved
Towermost corrugated rolls. The backsheet can alternatively be
prestrained by using deep embossing techniques as are known in the
art.

In a preferred method for making the diapers of the present
invention, after the backsheet web has been prestrained, and after
the backsheet web has been removed from the corrugated combining
rolls, a continuous spray glue is applied to the backsheet web.
The elastic laminate comprising the resilient member and the
heat-shrinkable elastomeric member is dynamica1)y mechanically
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: regions of securement need not extend absolutely across the entire

width of the elastomeric member 76 so long as they extend

sufficiently far across the width to provide the function

discussed hereinafter. As illustrated, the transverse regions of

securement 78 are shown to bé disposed at essentially a right

angle to the lateral centerline 66 and to the lateral extent of

the elasticized waistband 35. This is the preferred orientation.

One can, however, depart from true transversity without departing

from the scope and spirit of the invention. '

In Figures 1 and 2B, the transverse regions of securement 78

are shown as discrete, spaced, securement zones 79 effectively

attaching the webs of material forming the elasticized waistband

35 (the t_opshget 24, the backsheet 26, the resilient member 77,

and the elastomeric member 76 in a preferred embodiment) together.

While the shape of the discrete securement zones may vary, the

discrete securement zones 79 are preferably circular, elliptical,

oval, rectangular, or square shaped. The discrete securement

zones 79 are preferably regularly spaced in a pattern (as shown in

Figure 2B) (except where the waistband flexural hinge zone 140 is

formed), although they can be nonuniformly spaced. The precise

means for providing the securement zones 79 can be readily
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securement 78 comprise oval (rounded rectangular) shaped discrete

wai st feature. Thu ' f

pref erably drawabl E?C‘L'{%‘ﬁeﬁﬁ%ﬁéﬁggiﬁeif?fﬂ&r‘ s@%"%@k?éﬁ Hs?i([)lgte &gfﬂ ?ﬁds,ggﬁi:%eas
backsheet 26 wil |, desavibedcimall.Sal Patentt 41919735 centitledaSPynamig Meghapical
permanent |y el ongapgsliing MethodiAndt Appakratus®twiich! ¥ssuéd wongd1a, cdulait & Zorrl]a
AN e I I I
rupturing or tearefarence,ldisposedtin rowspand ol amhst With oime coiwmnins inessting tor
have an ultimate el | re I %
I n the cross-nachi 'F\g‘;%ﬁtrl&e@&l %ﬁaéa%sd gﬁa@&?? eé?i}étb%{lﬁ%ﬂ%gniﬁpg%% \i\ﬂ)'ho
ASTM 0- 638. Thus, phefsecuremand| yonasi 79f atenpreferabhy from: akouss 2kl e t(about

contain a high conpegyg Oifn?' We%?(dtovl.éemi (AbotR! Ve52YiMNnd aFer preévelrastyy
preferred material's for (he
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from center to center in the transverse direction and from about .
1.9 mm (0.375 in) to about 3.8 mm (0.15 in) from center to center
in the longitudinal direction. (One row of bond sites are
eliminated in each column such that there is a longitudinal gap of
about 1.0 mm (about 0.040 in) to about 3.8 mm (0.150 in) from
center to center to form the waistband flexural hinge zone 140.)
In the most preferred embodinfent, the securement 2ones 79 are
spaced about 8.3 mm (0.325 in) from center to center in the
transver$Se direction and about 2.8 mm (0.112 in) from center to
center in the longitudinal direction with an offset gap spacing of
about 0.71 mm (0.028 in) from center to center between adjacent
rows in the longitudinal direction.

As illustrated in Figure 2, the discrete securement zones 79
on either side of the elastomeric member 76 are in register (i.e.,
they are coextensive). This is a preferred orientation, but the
discrete securement zones 79 of the topsheet 24 to the elastic
laminate material can be offset from the adjacent discrete
securement zones 79 of the backsheet 26 to the elastic laminate
material. ' _

In an alternative embodiment, the elasticized waistband in
the second waist region 58 (or the first waist region 56 if
elasticized side panels are disposed therein) and the elasticized
side panels 30 can be formed by securing a single piece of
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structure. An example of such an elasticized waistband/side panel
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panel", that allows the elasticized waistband to differentially
shape, expand and move with the stomach of the wearer as the
wearer moves, sits, and stands. Differential extensibility along
the longitudinal axis when stretched in the lateral direction of
the elasticized waistband can be achieved in a number of ways such
as is discussed with respect to the elasticized side panels 30.
As shown in Figure 6, a preferred differential extensibility
elasticized waistband has a pentagonal shape.

The diaper 20 is also preferably provided with a closure
system (tensioning means) for dynamically creating/maintaining
lateral tension through the elasticized waistband 35. The lateral
tension dynamically created and maintained by the closure system
"activates" the stretch of the elasticized waistband 35 thereby
allowing it to more dynamically expand and contract with the
motions of the wearer. Gapping of the elasticized waistband is
also reduced by the activated stretch since it is held in tension
to snugly fit against the wearer’s waist both when the diaper is
initially fitted to the wearer and during use. Further, rollover
of the elasticized waistband is reduced by the tension
created/maintained by the closure system. Thus, the closure
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. tabs, fixed position fasteners, or any other means for tensioning
the side panels 70 g i & ' IsO}pe 6 ek O Pt ; 24k | i
posi ti oneg adj acentﬂ_‘tghgffotguzggrP?c%bi%fwgf Qfﬁe;'gggo?%enl ?gr e é%sS s%‘ig" i ‘sn
preferably joined FBYER 4, the closure system preferaply comprises d Naist closure
shown) such as thosysten |40k omprising et delast ond,! AyptcaAlyaahpeiv oafirsy e

%6 Chs used her oi nicEctngnt "ERifeled” ECKROCHE Tlass dndl AiagSBtaciedt
wher eby an el ement compafientc4d.y Hoverpreferabllie thehalosurersustem additianaily
the elenment di re?:hhﬂri_sh?:ﬂﬁﬁfnaﬂé fﬁ&teﬁjhggﬁﬁﬁm 3@%cﬁ0fﬁdt9?ﬁ€td§?§r 20
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Lopsheet 24 and NG RRi§ e ightu, cB-betaing, 1.6 Pkt hobTFLbe3bAC pak"cldt®
4412.* Weil et al., “Absorbent Article With Fastening System
Providing Dynamic Elasticized Waistband Fit", filed concurrently
herewith; the specification and drawings of which are incorporated
herein by reference.

The dual tension fastening system 36 forms both a side

closure and a waist closure. The dual tension fastening system 36
thus comprises a primary fastém'ng system 38 for providing the
side closure and a waist closure system 40 for providing the waist
closure. The primary fastening system 38 maintains the first
waist region 56 and the second waist region 58 in an overlapping
configuration such that lateral tensions are maintained around the
circumference of the diaper to maintain the diaper on the wearer.
The waist closure system 40 forms a waist closure that dynamically
maintains/creates lateral tensions through the elasticized
waistband 35 so as to improve the fit and containment
characteristics of the diaper 20 by reducing gapping, sagging, and
rollover of the elasticized waistband 35.

As shown in Figure 1, the primary fastening system 38
comprises a securement member 42 disposed adjacent each
longitudinal edge 62 in the second waist region 58, and at least
one landing member 44 disposed in the first waist region 56 so as
to form a portion of the outer surface 52. Each securement member
42 preferably comprises a tape tab 92 and a first fastening
(*see page 86 for application equivalent) S o
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e hmor bt oy o U TAEALh BOAIICO R IrlsS bIpsablS Didper ik aprovs:
at least a portion @Pktﬁ?ét?'éé‘s eekion s iiséuiﬂﬁ%gﬁpw ﬁ@hﬁiﬁ’gié’gﬁggﬁgng
in order to provi depramigerfasséningn systencthavingnéombimationt adhesive/meghanical.
elasticized side RANGLS a18flents 10USescribkd 1hODSCHatert 4,936,527 entitled
"pressure-Sensitive Adhesive Fastener And Method of Making Same"
jssued to Battrell on August 7, 1990. Each of these patents are
incorporated herein by reference. In a preferred embodiment of
the present invention as is shown in Figure 1, the primary
fastening system 38 comprise§ an adhesive tape tab fastening
system comprising a tape tab 92 having an adhesive attachment
layer 96 and a landing member 44 comprising a reinforcing strip
116 joined to the backsheet 26. Examples of such adhesive tape
tab fastening systems are disclosed in U.S. Patent 3,848,594
entitled "Tape Fastening System for Disposable Diaper" issued to
Buell on. November 19, 1974; and the adhesive tape tabs,
- reinforcing strif and indicia means disclosed in U.S. Patent Bl
4,662,875 entitled “Absorbent Article" issued to Hirotsu and
_Robertson on May 5, 1987. Each of these patents are incorporated
herein by reference.

Each securement member 42 of the primary fastening system 38
is intended to provide a fastening means for engaging the landing
member 44 so as to provide a secure, preferably a variable
positioning, side closure for the diaper 20. Thus, the securement
member 42 comprises at least one fastening component. Each
securement member 42 also preferably comprises a means for
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nonwoven web of fi hereinbeféven réferencgds L6t mmls,msasu i8SuedotooBwe1l oeb,
L omt any . s MMRROIES pofi i, it suph | (E biltated herein by
reference. A particu]ar'ly preferred tape tab 92 has a fastening
surface 98 and a backing surface 99. The fastening surface 98 is .
that surface of the tape tab 92 designed to engage the landing
member 44 of the present invention. Thus, the fastening surface 98
of the tape tab 92 is generally oriented to face the inner surface
54 of the diaper 20. The backing surface 99 is that surface
opposed to the fastening surface 98 and generally faces the outer
surface 52 of the diaper 20. The backing surface 99 is thus
generally exposed during wear of the diaper 20.
The preferred tape tab 92 is one which is joined to. the
backsheet 26 of the diaper 20 to create a fixed portion 93 (i.e.,
that end of the tape tab 92 joined to the diaper 20 during
manufacture). The tape tab 92 has another element which is the
tab portion 94 (i.e., that end of the tape tab 92 that extends
outwardly beyond the longitudinal edge 62 of the diaper 20 and
that is grasped by the diaperer in securing the diaper on the
wearer). The distal edge 97 of the tape tab 92 preferably has
rounded corners to eliminate the possibility of harsh corner edges
contacting the wearer’s skin so as to prevent stomach red marking.
The preferred tape tab 92 of the present invention also comprises
a release portion 95 joined to the topsheet 24 of the diaper 20.
The release portion 95 allows the tab portion 94 to be inwardly
folded during manufacture to protect the adhesive attachment layer
96 from contamination or delamination prior to use. The release
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contractible size wearers and that the fastening system be simple and easy to
use. Therefore, the fastening components should allow for
variable positioning of the zone of closure so that the diaper may
fit a range of sizes while also being simple to fasten with
minimal effort. The fastening i:omponents thus comprise any of the
well known attachment means for achieving an adjustable
positioning secure closure as defined hereinafter. Examples of
such adjustable positioning attachment means include an adhesive
attachment layer such as a pressure-sensitive adhesive as are
known in the art, a mechanical closure element such as a hook
fastening material or a loop fastening material, any cohesive
materials as are known in the art, or a combination of an
adhesive/mechanical closure element, as hereinafter described with
i-espect to the waist closure system 40.
The fastening component is disposed on the securement member
42 such that it may be a separate member joined to and associated
wit: the securement member 42 or a unitary member with the
securement member 42. For example, the topsheet 24 or the
backsheet 26 may be manufactured from a material that mechanically
engages the landing member 44 (the topsheet 24 or the backsheet 26
being a unitary fastening component). Alternatively, a discrete
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’ preferably positioned either on all of or at least a portion of
the fastening surface 98 of the tab portion 94. The first
fastening  component 112 may  comprise a combination
adhesive/mechanical closure elgment having an adhesive attachment
layer and a mechanical closure “element disposed on another area of
the tab portion 94 on the fastening surface 98 and adjacent the
distal edge 97 of the tape tab 92. An exemplary embodiment of
this configuration is disclosed in the hereinbefore referencgd
U.S. Patent 4,869,724 entitled "Mechanical Fastening Systems With
Adhesive Tape Disposal Means For Disposable Absorbent Article"
issued to Scripps on September 26, 1989, which is incorporated
herein by reference.
The landing member 44 of the primary fastening system 38
provides a means for securing itself to the securement member 42
to provide a side closure and to maintain the first waist region
56 and the second waist region 58 in an overiapping configuration.
The Tanding member 44 may be disposed anywhere on the diaper 20 so
long as it can engage the securement member 42 so as to provide
the side closure and, preferably a variable positioning side
closure. For example, the landing member 44 may be disposed so as
to form a portion of the outer surface 52 in the first waist
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of where the securement member 42 should be placed for optimum
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68 and generally fQqaigt elodupast TﬁeWnHiﬁ‘m@tﬁbetrhﬂ q@dpﬁsmam @éntiehbed Gbape"
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extends laterally outwardly to almost the longitudinal edges 62.
The landing member 44 may either be a discrete, separate
element or elements joined to the diaper 20 or a unitary piece of
material with an element of the diaper 20. The landing member 44
may thus comprise, for example, the topsheet 24 or the backsheet
- 26. While the landing member 44 can assume varying sizes and
shapes, it preferably comprises‘ one or more patches of material
Joined to the backsheet 26 in the first waist region 56 that
allows for maximum fit adjustment of diaper 20 to the wearer. In
a preferred embodiment of the diaper 20 as illustrated in Figure
1, the landing member 44 has an elongate, rectangular-shape and is
secured to the backsheet 26 in the central region 68 of the first
waist region 56 by an adhesive attachment means (not shown) as
have been previously discussed. The landing member 44 comprises a
fastening component (second fastening component 114) engageable
with the fastening component of the securement member 42 (first
fastening component 112). Thus, the fastening component of the
landing member 44 (second fastening component 114) may be
‘manufactured from a wide range of materials and configurations
capable of securely engaging the fastening component of the
- securement member 42 (first fastening component 112).
When the first fastening component 112 of the securement
member 42 comprises an adhesive attachment layer 96, the second
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wai st feature or anmoa#&ln{“? 3%’3‘??&8&“& g%ttggga%ﬂco}%m%ﬁgsé@sgrgﬁéb
el ement affixed to 1} meyneampnismanysefopnymbey of configurapionsoend maderials

el astic waist featuggydéd Mg lthee bga&gg'?ggzttu\r@gt gﬁé Ied;.ragg\tr»] S%ora. g trgé efSinFercing
“‘g?fe $
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t opsheet 24, prefer2®lty Porimhatporthberlofhtinl odferasarfabe 520pfhehet dPaper 20. A
preferred reinforcing strip 116 comprises a sheet of biaxially
oriented polypropylene film.

The reinforcing strip 116 is also preferably provided with
indicia means 118 for aiding the diaperer in fitting the diaper to
a wearer to obtain optimal waist fit and leg opening fit. The
indicia means 118 may be any type of lines, patterns, ornamental
designs, symbols, script, color codes, or other markings which
have the capability, either inherently or with additional
denotation, to aid an individual fitting the diaper to the wearer
to promptly locate the desired affixation points for a particular
tape tab fastener. Such indicia means 118 are more fully
described in U.S. Patent Bl 4,662,875 entitled "Absorbent Article"
which issued to Hirotsu and Robertson on May 5, 1987 and which is
incorporated herein by reference. Indicia means of the present
invention are preferably a combination of different geometric
shapes, colors, and objects such as SESAME STREET or DISNEY
characters. | -

The dual tension fastening system 36 additionally comprises a
waist closure system 40 for providing a waist closure adjacent the
end edge 64 of the diaper 20. The waist closure anchors a portion
of the span of the end edge 64. Further, when the diaper 20
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waistband 35 with the elasticized side panels 30 (i.e., -the
geometric relationship between the anchor zones of the first
attachment components 46) establishes a defined waist
circumferential dimension adjacent the end edge 64 of the diaper
20 which is distinct (longitudinally spaced) from the
circumferential dimension established by the side closure formed
by the primary fastening system 38. This distinct, defined waist
circumferential dimension creates/maintains the required fit
dimensioh(s) at the upper extremities (adjacent the end edge 64)
of the diaper 20. Thus, the waist closure system 40 of the
present invention can also be beneficial for use on diapers not
employing an elasticized waistband (e.g., a waistshield or a
nonextensible waist feature) so as to maintain a nonextensible fit
at the end edge 64 (upper edge) of the diaper 20. The anchoring
also provides a means for transferring shear forces (tensions)
between the elasticized waistband 35 and the elasticized side
panels 30 so as to enhance the initial pretension created within
the elasticized waistband 35.

The waist closure also creates/maintains lateral tension(s)
through the elasticized waistband 35. The waist closure
contributes some portion of an initial pretension (lateral
tension) within the elasticized waistband 35 that allows the
elasticized waistband 35 to snugly fit against the wearer’s waist
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waistband can repeatedly elastically expand or contract with the
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mamtenance of the tension thus results in reduced gapping and

better sustained fit of the elasticized waistband. Further, the
lateral tension(s) created/maintained by the waist closure provide
restoring forces within the elasticized waistband that reduce or
counteract the incidence of waistband "rollover". Thus, the waist
closure system 40 provides a closure about the waist of the wearer
to impfove the initial and dynamic fit and containment
characteristics of the diaper in the waist regions.

As shown in Figure 1, the waist closure system 40 comprises
at least one, preferably a pair of, first attachment component(s)
46 and at least one second attachment component 48. As shown in
Figure 1, the first attachment component(s) 46 are longitudinally
aligned with the elasticized waistband 35 so that the lateral
tensions dynamically created/maintained by the waist closure
system 40 extends in and through the elasticized waistband 35
during use. Further, the attachment components of the waist
closure system 40 are longitudinally spaced from the securement
members 42 and the landing member 44 of the primary fastening
system 38 to provide a distinct, defined waist circumferential
dimension for the diaper and two distinct 2zones of lateral
tension(s). The zone of tension created by the primary fastening
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components when the waist closure is formed. These two anchor
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second attachment component(s) is relatively wide). In this
embodiment, since the lateral spacing of the first attachment
components 46 1is fixed, the 1lateral spacing of the first
attachment components 46 determines and sets the lateral spacing
of the anchor zones. In an alternative embodiment, the waist
closure system 40 may comprise a pair of second attachment
components 48 laterally spaced from each other and a first
attachment component(s) 46 that allows adjustable positioning with
the second attachment components 48 (e.g., the first attachment
component 46 is relatively wide). In this embodiment, the lateral
spacing of the anchor zones is determined by the size of the waist
of the wearer and the overall dimension/ﬁhape of the diaper since
the location of where the second attachment components 48 engage
the first attachment component(s) 46 depends upon the overlap of
the side panels in the second waist region 58 with the side panels
in the first waist region 56.

The preferred lateral spacing of the anchor zones 122 is
designed to allow passive activation of the waist closure when the
side closure is formed, and to assure the maintenance of normal
forces applied to the waist of the wearer to decrease the tendency
of the elasticized waistband 35 to nonrecoverably rollover while
providing an effective amount of stretch in the elasticized
waistband that improves the fit and containment of the diaper in
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components 46 is most preferably between about 100 mm and about
200 mm. The lateral spacing of the anchor zones 122 is determined
by measuring the distance from the innermost line of securement
(i.e., that line closest to the'ﬁongitudinal centerline 67) of one
anchor zone to the innermost line of securement of the other
anchor zone with the elasticized waistband in its contracted
state. Thus, in the embodiment illustrated in Figure 1, the
lateral spacing is determined by measuring the distance from the

innermost edge of one of the first attachment components 46 to the
“innermost edge of the other first attachment component 46.

Each attachment component comprises a fastening means that
engages a complementary fastening means for providing a variable
positioning, passively activated, waist closure. As used herein,
the term "variable positioning"” closure refers to a fastening
system wherein at least one of the positions of the components can
widely vary so as to allow the user to form a closure at a number
of different locations. Thus, for example, one of the components
may have a fixed location on the diaper (e.g., the Tlateral spacing
between the first attachment components 46 is fixed so as to
provide for the pretensioning of the elasticized waistband 35 and
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such that the components must be joined at a specific location
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hinge zone 134; resggghtoirvedi)‘}' Slc%tH]eat mL hre\oelaga%t'i%hgfdefforgz but alsoc to be
positioned on the diaper in an arrangement that creates/maintains

the lateral tensions within the elasticized waistband 35.
As shown in Figure 1, the attachment components preferably
comprise mechanical closure elements. As used herein, the term
“mechanical closure elements" describes fastening means which
mechanically engage each other for providing a variable-position
closure. Thus, the mechanical’ closure elements may comprise any
of the well known means for achieving a variable-position closure
by mechanical engagement such as VELCRO or other hook and loop

fastening materials.

When the first attachment component 46 comprises a mechanical
~ closure element, the second attachment component 48 may comprise
"identical” complementary mechanical closure elements or
"distinct" complementary mechanical closure elements. As used
herein, the term "identical™ complementary mechanical closure
elements is used to define mechanical fastening systems wherein
the engaging elements of the first component and the second
component compfise the same configuration or structure that are
interlocking. Examples of such systems are described in U.S.
Patent 4,322,875 entitled "Two Strip Materials Used For Forming
Fasteners" issued to Brown, et al. on April 16, 1982. The term
"distinct” complementary mechanical closure elements is used
herein to define mechanical fastening systems wherein the first
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component 46 will comprise a hook ftastening material ana vice
wali stband 35 may tivensd.ate and/or rotate in the axial direction
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material according to the present invention may be manufactured
from a wide range of materials. Suitable materials include nylon,
polyester, polypropylene, or any combination of these materials,
or other materials as are known in the art. A suitable hook
fastening material comprises a number of shaped engaging elements
projecting from a backing such as the commercially available
material designated "Scotchmate" brand No. FJ3402 available from .
Minnesota Mining and Manufacturing Company, St. Paul, Minnesota.
Alternatively, the engaging elements may have any shape such as
hooks, "T’s", mushrooms, or any other shape as are well known in
the art. An exemplary hook fastening material is described in
U.S. Patent 4,846,815 entitled "Disposable Diaper Having An
Improved Fastening Device" issued to Scripps on July 11, 1989, and
which patent is incorporated herein by reference.

An especially preferred hook fastening material, as shown in
Figure 1, comprises an array of prongs 120 formed of thermoplastic
material. Hot melt adhesive thermoplastics, in particular
polyester and polyamide hot melt adhesives, are particularly well
suited for forming the prongs of the hook fastening material. The
prongs 120 are preferably manufactured using a modified gravure
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assenmbly 22 is fornedepfalsNas?3pé MbwhCihNShE drt.@ A suitable loop fastening
material comprises a number of fiber loops projecting from a
backing such as the commercially available material designated
“Scotchmate® brand nylon woven loop No. SJ340]1 available from
~ Minnesota Mining and Manufacturing Company, St. Paul, Minnesota.
Another commercially available loop fastening material comprises a
tricot knit fabric having a plurality of nylon filament loops
projecting from a backing of nylon such as the commercially
available material designated "Guilford No. 16110" available from
Guilford Mills of Greensboro, North Carolina. An exemplary
inexpensive loop fastening material and a method of making such a
loop fastening material are described in European Patent
Application 0 289 198; The Procter & Gamble Company, published
November 2, 1988, which application is iricorporated herein by
reference. A suitable loop fastening material may also be a woven
or nonwoven fabric or any other type of fibrous material or loop
material which are well known in the art. Examples of nonwoven
materials suitable for use as a loop fastening material herein are
discussed with respect to the materials useful as the topsheet 24
of the diaper 20. In a preferred embodiment, the loop fastening
material is formed by the nonwoven material of the topsheet 24.
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preferred embodi meghmpoReN¢s imhy comprise a combination fastemer such as hook
fastening material and an adhesive attachment layer Jjuxtaposed .
with the hook fastening material or a mechanical closure element
such as a hook fastening material having a layer of adhesive
coated over a portion of the hook fastening material. An
exemplary fastener having a combination mechanical/adhesive system
is the pressure-sensitive adhesive fastener having a textured
~ fastening surface such as is disclosed in U.S. Patent 4,946,527
issued to Battrell on August 7, 1990, which patent is incorporated
herein by reference.

The attachment components may alternatively further comprise
any other cohesive material or materials that are known in the art
for providing a variable positioning fastener capable of being
passively activated. For example, a cohesive strip or material
can be foams, rubbers such as crepe or latex rubbers, other
adhesives, or a high static vinyl material. A separable fastener
of a high static vinyl material is more fully described in U.S.
Patent 4,979,613 issued to McLaughlin & Kleinsmith on December 25,
1990, which patent is incorporated herein by reference.

The attachment components may comprise a separate element
joined to the diaper 20 or may be a unitary element with one of
the other components of the diaper. For example, the topsheet 24
may be manufactured from a material (e.g., a nonwoven web), that
is capable of mechanically engaging the other attachment component
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portion of the system 40 preferably comprises a pair of first attachment
components 46. Each first attachment component 46 comprises an
about 12 mm wide (i.e., generally perpendicular to the
longitudinal centerline 67) by about 19 mm patch of a hook
fastening material. The first attachment components 46 are
preferably positioned so as to have a lateral spacing of about 171
mm. Each first attachment component 46 is also spaced
longitudinally from the end edge 64. If the longitudinal spacing
of the first attachment component (measured from the end edge of
the diaper to the closest edge of the first attachment component)
is too small, the first attachment component may be too high on
the diaper and be in a position to contact the wearer’s skin; if
the longitudinal spacing is too great, the first attachment
component may be so low as to allow some rollover of the
elasticized waistband. The first attachment components are
preferably spaced from about 3 mm (1/8 inch) to about 15 mm (5/8
inch) from the end edge of the diaper, ﬁreferab\y about 6 mm (1/4
inch). The hook fastening material used for the first attachment
components 46 preferably comprises an array of thermoplastic
prongs 120 formed on a backing; the prongs 120 of each hook
fastening material most preferably being oriented with the
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the tendency of the flexible ear flaps 88 to fold over onto the .
first attachment component(s) 46 thereby occluding the hooks from
being secured during diaper application. Thus, the positioning
patch 50 can comprise any element that provides a Z direction
build up to the first attachment components 46. As shown in
Figure 1, the positioning patches 50 each comprise a
rectangular-shaped piece of material positioned subjacent the
first attachment component 46. While the positioning patches 50
may be positioned directly subjacent the first attachment
components 46, the positioning patches 50 are preferably
positioned between the topsheet 24 and the backsheet 26. In order
-to provide a flexurally stiff circumference about the waist of the
-wearer, the 1lateral edges of the positioning patches can be
abutted to or slightly overlapped with the side edges 75 of the
elastic waistband member 76. The positioning patches 50
preferably comprise a 38 mm wide by 32 mm long patch of
elastomeric foam. More preferably, during manufacture of the
diaper, the positioning patches 50 are formed of the same material
as the elastic side pahel member 90 with the elastic side panel
member 90 of one diaper and the positioning patch 50 of the
adjacent diaper being formed from the same segment of material
that is then cut after the diaper is completed. Thus, the
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138. In a preferred & n t
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materials, the e rLessi o i ff.ne . a e
about equal to thg g}) r sivY #%‘f"?q‘ g'gg gﬁ ﬁ}r@%@@?l ?ﬁée %@Eep%zg#é‘s
138. It has been fwﬂdpamuhemdhempag hasnbéen; boaded3with exudates ysinge the
edge conpression Licafrt]‘i‘ d g d“@tp‘iﬁelst rl‘“‘ow Q‘H@Uh e]sogf %@rlﬁfa er ”R“ixpand

preferably greater t about nost ea
about 130 gransf. T34 captract; nFHFgﬁ'Sp e @n‘&&bg ﬂt%‘ fgi"%é oegﬁYﬂ °P and
i nvention, the edge:nmlmvesaémwt Ifbf‘dﬁ!%SS(ﬁéhsidie)Sftﬁﬁt n@nmﬁel thenetehdforiss

bet ween about 130 a”dvei‘&?e“é Zom amed by r])E(‘Jth the primary fastening system 38
and the waist closure system 40 to maintain the diaper 20 on the
wearer and enhance the waist fit. The elasticized side panels 30
especially assist in initially pretensioning the elasticized
waistband 35 since the diaperer typically stretches the
elasticized side panels 30 when applying the diaper 20 on the
wearer so that when the elasticized side panels 30 contract,
tension is transmitted from the elasticized side panels 30 through
the waist closure system 40 into the elasticized waistband 34.
The elasticized side panels 30 further provide more effective
application of the diaper 20 since even if the diaperer pulls one
elasticized side panel 30 farther than the other during
application (asymmetrically), the diaper 20 will "self-adjust"
during wear. UWhile the diaper 20 of the present invention
preferably has the elasticized side panels 30 disposed in the

" second waist region 58; alternatively, the diaper 20 may be
provided with elasticized side panels 30 disposed in the first
waist region 56 or in both the first waist region 56 and the
second waist region 58.

While the elasticized side panels 30 may be constructed in a
number of configurations, an example of a diaper with elasticized
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fl exural bending b Pellt ¢ Z0Nnes
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essential ly their piags na.eccmtmnm%?mvmge Ho@r.ceﬁe af@sheet25and the
renmoved. Thi s restor%% orce/ m rrent Qrtan% {% eafunctlonllﬁg“ mﬂ
el asticized wai st baPRFXS %topPFlth“fh h@?eﬁa B| thashc 3NeAF SAYNGIRANT
wai stline panel zonthel3élastid membery Ithel ipresent inventors have learned that
satisfactory elastic performance can also be obtained when only .
one or when none of the coinciding portions of the topsheet and
the backsheet are removed, especially when the portions of the
diaper web containing the elastic member are subjected to an
incremental mechanical stretching operation of the type described
hereinafter. A further embodiment of a di'aper showing elasticized
side panels is shown in U.S.” Patent 4,938,753 issued to Van
Gompel, et al. on July 3, 1990. This patent discloses a pant-1ike
garment provided with stretchable side panels formed by attaching
discrete stretchable members to the side edges of the main body of
the garment. Thus, the elasticized side panels 30 of the present
invention may comprise a separate elastically extensible material
or laminate joined to the diaper. As shown in Figure 1, each
elasticized side panel 30 preferably comprises an ear flap 88 and
an elastic side panel member 90 operatively associated therewith.
As shown in Figure 1, each ear flap 88 comprises that portion
of the side panel 72 that extends laterally outwardly from and
along the side edge 82 of the absorbent core 28 to the
longitudinal edge 62 of the diaper 20. The ear flap 88 generally
extends longitudinally from the end edge 64 of the diaper 20 to
the portion of the longitudinal edge 62 of the diaper 20 that
forms the leg opening (this segment of the longitudinal edge 62
being designated as leg edge 106). In a preferred embodiment of
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return the shapi ng panel ne 136, and th wa stllgma nel , zone 1@% to
essentially their p&!‘&g?m%? i khe,statepa t&’f?FtYﬂ?d) °Eog€? gﬁ}‘é’t iRdnetshetnd e
fcr)rtr) cg_s. a[e L ermV_edvaE;twmv) dhl;u}n ?temeshmit r@r&os]{ lcedmﬂany: 1Ianem1pr1eﬂ|sgm_ﬂd
enbodi nent shown ingFigurgs 1:;3, e i i\nge. z 5 |
constructed to be rfa° F?#jeﬁqr %99 pﬂﬁ@i B\é\%ssagﬁ‘ggmei gﬁfgtﬁép@r q?? ?’ﬂﬁt‘%é’ and
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necessary resilienchensfindi" Folbls®da" Fendvl " bendr NG, 2 ANEstoric MLEFFAT
useful in the present invention will contractively return to at
least about 75% of their original configuration within about §
seconds or less upon stretch and immediate release thereof (i.e.,
a "snappy” elastic).

The elastic side panel members 90 can be operatively
associated in the ear flaps 88 in a number of different ways. For
example, the elastic side panel member 90 may be operatively
associated in an elastically contractible condition so that the
elastic side panel member 90 gathers or contracts the ear flap 88.
(A more detailed description of a manner in which elastomeric
materials may be secured in an elastically contractible condition
can be found in U.S. Patent 3,860,003 issued to Buell on January
14, 1975, and in U.S. Patent 4,081,301 issued to Buell on March
28, 1978; both patents being incorporated herein by reference.)
For example, the elastic side panel members 90 can be contractibly
affixed in the ear flap 88 by laterally extending the elastic side
panel member 90, joining the elastic side panel member 90 to
either or both the topsheet 24 and the backsheet 26, and allowing
the elastic side panel member 90 to assume its relaxed or
contracted orientation.
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to return to its relaxed or contracted orientation.

In an especially preferred embodiment, the elastic side panel
member 90 is operatively associated in the ear flap 88 by joining
the elastic side panel member 90 to the topsheet 24, the backsheet
26, or both while the elastic side panel member 90 is in a
suybstantially untensioned condition. At least a portion of the
resultant composite elastomeric laminate containing the elastic
side panel member 90 is then subjected to mechanical stretching
sufficient to permanently elongate the topsheet and the backsheet
components (nonelastic components) of the laminate. The composite
elastomeric laminate is then allowed to return to its
substantially untensioned condition. The elasticized side panel
is thus formed into a "zero strain" stretch laminate.
(Alternatively, the elastic side panel member could be operatively
associated in a tensioned condition and then subjected to
mechanical stretching; although this is not as preferred as a
“zero strain" stretch laminate.) As used herein, the term "zero
strain” stretch laminate refers to a laminate comprised of at
least two plies of material which are secured to one another along
at least a portion of their coextensive surfaces while in a
substantially untensioned ("zero strain”) condition; one of the
plies comprising a material which is stretchable and elastomeric
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permanently elongated so that upon release of the applied tensile
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of the diaper to enExampléd efusuch "zenodstrainliestireteh daminatestire disdlosed in
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the el asticized wail® BanUJ SBSPamtpﬂeQﬂsoll%ﬁ ysﬂil%@sﬂiﬂ"adf‘"b)mr@h 13i nb%ﬁz’
zone may conprise & mnpaﬂe‘ntsuw §6ﬁ|1sdu5d3%t ISskdny oft’ agE ngs 0f1973§ eyJsal
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conpri se an axes orPdtent 4,834;Md H)gsuedbtnsgabg o Mayi30g, 1989.f oEakhn@ft tiese .
el asticized wai st bandogt OU%e Yncorporated herein by reference.
Particularly preferred methods and apparatus used for making
“zero strain® stretch laminates out of a topsheet, a backsheet,
and an elastomeric member positioned between the same, use meshing
corrugated rolls to mechanically stretch the components. A
discussion of suitable apparatus and methods for mechanically
stretching portions of a diaper is contained in the hereinbefore
referenced U.S. Patent 4,107,364 issued to Sisson on August 15,
1978 and U.S. Patent 4,834,741 issued to Sabee on May 30, 1989.
Particularly preferred apparatus and methods are disclosed in
co-pending, commonly assigned, U.S. Patent Application Serial No.
07/662,536 * entitled “Improved Method And Apparatus For
Incrementally Stretching A Zere Strain Stretch Laminate Web To
Impart Elasticity Thereto"; P& Case 4339; filed by Gerald M.
Weber et al. on February 28, 1991; U.S. Patent Application Seria)
No. 07/662,537 * entitled “Improved Method And Apparatus For
Incrementally Stretching Zero Strain Stretch Laminate Web In A
Non-Uniform Manner To Impart A Varying Degree of Elasticity
Thereto"; P&G Case 4340; filed by Kenneth B. Buell et al. on
February 28, 1991; and U.S. Patent Application Serial No.
07/662,543 * entitled “Improved Method And Apparatus For
Sequentially Stretching Zero Strain Stretch Laminate Web To Impart

(*see page 86 for equivalent applications)
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Details of a particularly preferred incremental stretching
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segments 824 of the uppermost corrugated rolls 825 and the
continuously corrugated or grooved lowermost corrugated rolls 821.
In a preferred embodiment of the method and apparatus, the grooved
segments 824 are of greater overall length than the elastomeric
patches 804, as measured in the machine direction, so as to impart
a degree of extensibility to those portions of the topsheet 24 and
the backsheet 26 which are adjacent the elastomeric patches 804 in
the diaper 20 (i.e., an extension panel 110 is formed). In
addition, the grooved segments 824 preferably are not of
sufficient length to extend into the first waist region of the
adjacent diaper, since it is preferable not to impart a degree of
extensibility to the portion of the elastomeric patch 804 that
will form the positioning patch 50 of the adjacent diaper.

While the exact configuration, spacing and depth of the
complementary grooves on the uppermost and lowermost corrugated
rolls will vary, depending upon such factors as the amount of
elasticity desired in the "zero strain" stretch laminate portion,
a peak-to-peak groove pitch of approximately 0.150 inches, an
included angle of approximately 12 degrees as measured at the
peak, and a peak-to-valley groove depth of approximately 0.300
inches have been employed in a particularly preferred embodiment
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spacing of the Securffﬁ%en%%‘neesd Z:gi'rugated rolls may of course be adjusted, as.
désired, to produce more or less extensibility in the resultant
*zero strain" stretch laminate web. For the aforementioned roll
geometry and laminate web construction, peak-to-peak overlap
depths ranging from as little as about 0.050 inches to as much as
about 0.225 inches are feasible.
- As can be seen from Figure B8A, the diaper web 810 is caused
by the idler rolls 872, 874 to wrap the lowermost corrugated rolls
821 sufficiently to cover the active vacuum ports 822 (shown in
Figure 8) located immediately adjacent each continuous set of
grooves 823 on the lowermost rolls 821. The vacuum ports 822,
which are positioned so as to substantially coincide with the
grooved segments 824 on the uppermost corrdgated rolls 825, are
internally connected through the rolls 821 to a pair of vacuum
manifolds 826 which exert suction against the diaper web 810 as
the diaper web is acted upon by the grooved segments 824 of the
uppermost corrugated rolls 825.
To minimize the build up of either the adhesive used to
secure the untensioned elastomeric patches 804 to the topsheet web
806 and the backsheet web 805 or the adhesive used to secure the
coinciding portions of the topsheet web and the backsheet web to
one another, the grooved segments 824 on the uppermost rolls 825
and the continuous grooves 823 on the lowermost rolls 821 may be
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el ast oneri ¢ nenber %%E%WBE%@ '{fgﬁ?ddﬁpgga?gﬁé'ﬂwmﬂg %‘fﬁg',' the, grooves on.
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However, it has been discovered that unless the stretch laminate
web is substantially prevented from slipping or contracting in a
direction substantially parallel to the direction of web

~ stretching as it passes between the meshing corrugated rolls, the

optimum degree of incremental stretching is not realized.
Therefore, in its most preferred form, the incremental - web
stretching operation is carried out while the outermost portions
of all three layers comprising the “zero strain" stretch laminate
are subjected to restraint, as generally shown in the
cross-section of Figure 8B, to substantially prevent the “zero
strain® stretch laminate portions of the diaper web from slipping
or contracting in a direction parallel to the desired direction of
stretching as it passes between the sets of sequentially
positioned meshing corrugated rolls.

However, the present invention may also, if desired, be
practiced to advantage by restraining only the elongatable or
drawable layer or layers of the composite, i.e., it is not an
absolute requirement that the outermost portions of the
elastomeric patches also be restrained during the incremental
stretching operation. In the latter instance, the elongatable or
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nmenber may be operatively associ | astl ca CONt ract |
condition so that edgesciofsitheeeiastomenic: nasches.s dn 4Rt casesofhan opaque

el asticized wai st hsyigmerie Mbacksheeti | b, de%ﬁéwt idiSpRiporBronaBETIE" stiaiteidch
portions can become sufficiently thinned that they may even appear .
transparent despite the fact that no rupture has taken place. 1In
such instances the functionality, (e.g., the imperviousness) of
the "zero strain" stretch laminate portions of the diaper web is
not impaired. Embodiments of the 1latter type are normally
employed in situations where the aesthetic appearance of the “zero
strain” stretch laminate portions of the resultant diaper is
either hidden from view by the design or configuration of the
diaper of, if visible, is of no concern to the user of the diaper.
In still another embodiment of the present invention even
rupture of one or more of the elongatable nonelastic webs may not
render the resultant “zero strain" stretch laminate web
unacceptable for its intended purpose (e.g., rvupture of the
backsheet web does not necessarily destroy the laminate web’s
functionality for its intended purpose as long as one of the other
plies in the laminate web provides the desired function in the
finished article). For example, some degree of rupturing in the
elongatable backsheet web will not destroy the imperviousness of
the resultant diaper web if the elastomeric patches also comprise
a liquid-impervious material). This is particularly true with
respect to those "zero strain" stretch laminate web embodiments
employing substantially continuous bonding between the plies in
question, since relatively close adherence of the plies to one
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wai st band 35 by sec
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backsheet 26, or bo L | s 54 [ 6 it N :
substantial ly unt engsﬁg\r%g% ﬁ%&\% ipgh gtrr%rfl g%estrmgg,t p%e}t iwc}:lj 8 r%ﬁgamed
| ani nat e cont ai ni ngduniag dhesinsrenendalestwetchiog:operationag subj ected to

mechani cal  stretching 1gu4hbi@liatémeri® patENesNEFE hivt sabotuRi 811y pervions teet
24 and the backshee}:h 26 corrgon nt,s of, the

e passage of air, It uoulJfEE‘RS%é%saéy“io either (a) position
the vacuum ports 822 and the overlying honeycomb material 844 just
outside the opposed edges of the elastomeric patches 804 so that
suction forces could be exerted on the backsheet web 805 through
the topsheet web 806; or (b) restrain all three layers comprising
the "zero strain" stretch laminate portions of the diaper web by
means of suitable clamping apparatus capable of acting upon'the
opposed surfaces of the diaper web. _

The suction forces applied to the diaper web 810 shown in
Figures 8-8B by the vacuum ports 822 acting through the porous
honeycomb material 844 substantially prevent those portions of the
diaper web 810 containing the substantially untensioned
elastomeric patches 804 from slipping or contracting in a
laterally inward direction as they pass between the meshing
portions of the continuous grooves 823 on the lowermost corrugated
rolls 821 and the grooved segments 824 on the uppermost corrugated
rolls 825. _

Because the "zero strain" stretch laminate portions of the
diaper web 810 containing the elastomeric patches 804 are
laterally restrained throughout the sequential web stretching
operation, all portions of the "zero strain" stretch laminate web
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specific treatnent edgehpersinesitifnthe elastoperic pitchesh material s 29 are

disclosed in U S. Patengighrgld di3¢1dse3Uss! f10efatidd GakremeRtal web stretching
system which can be employed. In the incremental web stretching
system shown in Figure 9, a pair of resiliently compressiblie disks
940 are mounted adjacent each side of the grooved segments 924 of
the uppermost corrugated rolls 925. The compressible disks 940
are of a large enough diameter that they tightly grip the diaper
web 910 and hold it securely against the coinciding non-grooved
portions of the lTowermost corrugated rolls 921 as generally shown
in the cross-section of Figure 9A. Like the vacuum ports and the
porous honeycomb material in the embodiment of Figure 8, the
clamping effect created by the compressible disks 940 and the
coinciding non-grooved portions of the lowermost rolls 921
substantially prevents the portion of the diaper web 910
containing the elastomeric patches 904 from contracting in a
direction parallel to the direction of stretching as the web
passes between the meshing corrugated rolls. The Figure 9
embodiment can be used with equal facility on laminate structures
comprised of webs which are either pervious or impervious to the
passage of air.

As will be appreciated by those skilled in the art, the
foregoing restraint methods may be employed either individually or
in combination with one another to produce the benefits herein
described in the resultant "zero strain® stretch lTaminate portions
of the resultant diaper web.
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area patch of elastoneric na .
the pairs of corrugated rolls employed to incrementally stretch

the ."zero strain" laminate web portions of the diaper web may be
‘arrayed in the desired curvilinear configuration to produce
elasticity along the desired curvilinear contour rather than in a
straight line. ' .

It is further recognized that while the preferred processes
herein disclosed employ meshing cylindrical corrugated rolls, the
web restraint principles may also be carried out utilizing an
intermittent stamping operation employing meshing platens to
incrementally stretch the "zero strain" stretch laminate portions
of the web or article in question. In the latter instance, the
only requirement is that the portions of the "zero strain" stretch
Taminate web to be incrementally stretched be adequately
restrained by suitable vacuum or clamping means before the meshing
platens are able to exert enough force on the web to cause
slippage or contraction in a direction paraliel to the direction
of stretching. ,

The elastic side panel members 90 can be joined to either the
topsheet 24, the backsheet 26, or both using either an
intermittent bonding configuration or a substantially continuous
bonding configuration. As used herein, an "intermittently" bonded
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In the 1latter situation, a substantially continuous bonding
configuration maintains all of the layers of the laminate in
relatively close adherence to one another after the incremental
stretching operation. Accordingly, even if one or more of the
relatively inelastic webs is damaged to the point of rupture
during the incremental stretching operation, the relatively close
adherence of the damaged portions of the relatively inelastic web
or webs to the elastomeric ply makes it difficult for the end user
to perceive that any damage has occurred. Provided that the
rupture of the relatively inelastic web or webs does not defeat
the web’s intended functionality, (e.g., imperviousness), the
damage which does occur to the relatively inelastic web or webs
during the incremental stretching operation is generally not
perceived as a negative in the end product.

Thus, an unexpected benefit which results from the use of a
continuous bonding configuration in particularly preferred *zero
strain" stretch laminate webs is that it permits the manufacturer
of the diaper to select from a much wider range of relatively
inelastic webs which may be successfu'l'ly'employed in laminates of
the present invention. In essence, it permits the use of
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the el astoneric menjitensionad detadeidasigahpiiel2 memsers90VWRi1IN be placed. In a
particularly preferred embodiment, the adhesive selected is .
stretchable and the glue applicator comprises a melt blown
applicating system.

One such melt blown adhesive applicating system which has
been found to be particularly well suited for producing a
substantially continuously bonded “zero strain" stretch laminate
web is a melt blown spray applicator Model No. GM-50-2-1-GH, as
available from J&M Laboratories of Gainesville, Georgia. The
latter system employs a nozzle having 20 orifices per lineal inch,
as measured in the cross-machine direction, each orifice measuring
approximately 0.020 inches in diameter. A Findley H-2176 Hot Melt
Adhesive, as available from Findley Adhesives of Elm Grove,
Wisconsin is preferably heated to a temperature of approximately
340°F and applied to the backsheet and/or the topsheet at a rate
of approximately 7.5-10 milligrams per square inch. Heated
compressed air at a temperature of approximately 425°F and a
pressure of approximately 50 psig is issued through the secondary
orifices in the adhesive nozzle to assist in uniformly
distributing the adhesive fibrils during the 1aydown operation.

The intimate contact of the hot adhesive with the backsheet
26 for the time which passes prior to the incremental stretching
of the resultant “zero strain® stretch laminate portion of the
diaper provides softening of the backsheet 26. For some webs,
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resilient nenber 23sefiated 4p| gachoedn iflan 88; JSheaelastigiside meﬂm@beea may
posi tioned in have varying widtns and lengths; or the elastic side panel members
may comprise relatively narrow strands of elastomeric material or
a larger area elastomeric patch. One elastomeric material which
has been found to be especially suitable for use as the elastic
side panel member 90 (especially for “zero strain® stretch
laminates) is an elastomeric foam having an elongation to break of
at least about 400% and an extension force of about 200 grams per
inch of sample width at 50% extension of its unstrained 1ength.
Exemplary elastomeric foams which have been found suitable for use
as an elastic side panel member include: (a) crosslinked natural
rubber foams preferably having a caliper of approximately 50 mils
and a density of 13.3 ﬁounds per cubic foot (0.214 g/cm3), such as
is available from Fulflex Inc. of Middletown, Rhode Island; or as
available from Ludlow Composites Corporation of Fremont, Ohio and
marketéd under the tradename Baby Foam; or (b) polyurethane foams
having a caliper of approximately 80 mils and a density of
approximately 2.06 pounds per cubic foot (0.033 g/cm3) such as is
available from Bridgestone of Yokohama, Japan and marketed under
the tradename Bridgestone SG polyurethane foam; or as available
from General Foam of Paramus, New Jersey -and marketed under the
designation of Polyurethane Foam No. 40310. Other suitable
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' the elastic side panel members to the diaper at high speed, such

as disclosed in the previously referenced Wood, et al. patent, are
eliminated. Thus, the elastic side panel member 90 preferably
extends from the end edge 64 of the diaper 20 inward toward the
leg edge 106 of the ear flap 88. The length and width of the
elastic side panel members 90 are dictated by the diaper’s
functional design.

While the elastic side panel member 90 may longitudinally
extend through the entire length of the ear flap 88, it is
preferred that the elastic side panel member 90 extend through
only a portion of the length of the ear flap 88 so as to form an
extension panel 110. As shown in Figure 1, the extension panel
110, the portion of the elasticized side panel 1longitudinally
extending from the base edge 108 of the elastic side panel member
90 to the leg edge 106 of the ear flap 88, has also been
mechanically stretched at least to a degree to be extensible
(i.e., the materials that make up the extension panel 110 have
been prestrained or permanently elongated). This "prestrained”
extension panel allows this portion of the elasticized side panel
to effectively elongate (yield) when the "zero strain” stretch
laminate portion of the elasticized side pﬁne] is extended,
without generating excessive tension forces near the leg regions
of the wearer that could cause skin irritation or red marking in
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and at |east about 3$bretehinrg ¢ perfprmed n@"dl*r'@ctl%ﬁf" Aﬁ"é}%rrpls&rﬁt%t amigate
conpri ses a hydrophgbirtionnorwhitentiwarexeehsioh paneinglo dfathe ebdisthtized ishde

range of from about 5 e y ted,in
thengB.ChI ne directi 3%'?{% Bgo'&ydgg fﬂ@g‘!aﬁ%ﬂ %mq‘f"ﬁgfh cfnﬂ? éeie@{l "ngi"s{iéncé
in this direction. the prefeotedn emmmmsn'rccahpwn std Fagu® danitbe extiensignopanel
fibers of ol yest r t I [

mlat erial, sutF:)h 1¥| be?go bg?n§°%"\5?gl qr'.B'ﬁle ﬁﬁ%@ﬂﬁt xﬁse@ELgﬁﬁ%aé?a (ljb(g'r‘es;
or of a poI ypr opy! eRacksheet 28t Eorming :I—hﬁ 937 §amBBene sheat hing rraterl al,

such fibers being avail gigl ehds' oseaanffkhm Qﬁaﬁertaul emeﬁémr Qﬁiﬁﬂcﬁ@ris'ﬁ’cs
nonwoven web to orie é]the fij.bers

di
web is put through d'idl’"?h B&ﬁffﬁﬂ' ?PBE%sssneBe'lﬁlr’g Mgﬁ’k oﬂ’a gtagle.
t hi ckness) to the retrdt;chn(ebeum)t;oamrﬁlece:ontvsactm Iﬁomesy; e(lﬁxtrrq)lmem‘

high loft nonwoven yphsief hPLGMEPRICUNd rate of contraction of the elasticized
side panels 30 are important considerations in the performance of
both the elasticized side panels 30 and the diaper 20. The
extension characteristics give the diaperer and wearer the overall
perceived "stretchiness" during use. They also effect the ability
of the diaperer to achieve a suitable degree of application
stretch (i.e., for a "normally" perceived tensioning of the diaper
during application, the total amount of resultant stretch is that
desired to achieve/maintain good conformity of fit). An
elasticized side panel with a relatively high extension modulus
can cause red marking on the wearer’s skin while a relatively low
extension modulus can cause sagging/slipping on the wearer.
Elasticized side panels having too little available stretch may
not achieve a suitable level of body conformity and may contribute
in making the diaper uncomfortablie to wear and hard to don. A
diaper having elasticized side panels with very low contractive
forces, or poor elastic creep or elastic hysteresis may not stay
in place on the wearer and may tend to sag/slip on the wearer
resulting in poor fit and containment.
For the elasticized side panels 30 of the present invention,
it has been found that the extension characteristics of extension
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thernmopl astic resi n OPBYated 3t extensipps batyeen, aboyt 9 «3%.‘2‘&'?98548 ?sh ") Si"'d
Pat ent 4, 883, 707 i ssaboutt d.2%\ikchds (31 .25vmmjberFarSthel 809t prraferired ambodimentls,

herein by reference. )y Fxgﬂwﬁ{%e@l §1dteh Bﬁp&e?mwyé%%{ Qgéeﬁﬁgﬁ?]lofforce

bi conmponent t her nopl as ers are a er we
Anerica -of G eenvi [bpkweennghaut Cﬂ?(ﬂ“ﬁ!\%f Gl“dfi‘bﬂﬁ'\t\éqoaﬂ&“‘%oﬁbo?'hth&ﬂ"ﬂp" of

Wl pol e, Massachuset betwded abdtedezy GeckesO el 25 Min) Oind about BSBHI irnches (18076
as shown in Figure 2A. . the portlon of the backsheet 26 form ng the

el astici zed wai st ban®Bs has been "prestrained" or "nechanically
prestrai ned" (i.e., subjdvatthbie stratchcpeasures the aaximun pamount nof material

mechani cal stretchi ngyt 9 JB¢s rﬁn@m I%ag{&qgﬁjeﬂg@%@@ PO Pé\c%r?ib'ﬁh%tretch to

backsheet formng the ‘elasti Fres r ai ned
backsheet i nproves n@P“fﬁmytPhéhBeMeéﬁ%\T énbeﬂ.VtM‘E!a‘!ﬂaérrer syeiher amoyng  of

al so the heat-shrink a¢@ifab?6tdtPBtEN rbldtes to the maximum amount of extension that

' the diaperer has available to fit the diaper to the wearer. In
addition, the maximum amount of recoverable extension available .
for the diaper to comply with wearer’s body. The available
stretch is calculated from the equation: ((stretched length -
original length) - original length) x 100. The minimum amount of
available stretch required ‘for. a diaper application using
elasticized side panels is preferably an available stretch of at
least about 35% for medium sized diapers and at least about 50%
for large sized diapers.

The amount of sustainable contractive force (tension) exerted
by the elasticized side panel on the wearer is an important
property of the elasticized side panel. An elasticized side panel
with insufficient contractive forces may result in the diaper
slipping down after being worn and loaded. Excessive contractive
forces may reduce the comfort for the wearer and produce pressure
markings on the wearer’s skin. Contractive force is measured as
the force per unit width produced while relaxing an elastomeric
composite at a particular extension. In preferred embodiments of
the present invention, the contractive force of the elasticized
side panels is preferably at least about 90 grams/inch at 50%
extension (a 50% extension would require the sample to be
stretched to 1.5 times its original length).

Typical elastomeric materials show a hysteresis loop of force

in their stress-strain property. That is, for a given extension
s Sheet Has Been Replaced property , g ,
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preferred el ast oneri c fremties precextended: conditdon ed Therfoumen: gurees camdnrefierred
Figure 2A, the prest r%bnﬁdtpédﬁ%gﬁeéuﬁéﬁ%ﬁs%& Paited’ ﬁlfe éirp%elﬂe?ferred to as

(strained portions) and unstrained etween e

bet ween each row of rthe, “"uphead ﬁﬁf‘t%rn The aéﬁﬂ"ﬁwsg‘y‘ fF?EC‘héFHB%Psé%I force) -
apparatus used to presirFenttbg hackdhgrirer Wher hthe pekisticisedersiddi pandl is

the ribs are 0.25 inch 030 |n d
have a depth of O. 1258 F%ﬁgfé&bg‘hmﬁnig’neqvﬁitaﬁ E‘ba gﬂgg&meﬁgng%a%bﬁore
(gap) of 0.100 inch (agahy 2"+:eem thee 'bméaadi‘f contraativehctarcesat (doptractive

t d f t
DSt e ned s B .EL?P'L F0Ghts B RGNS 162BRUL TiAPefGRe, Wiehe WSLEREUE Yoss

. backsheet 26 of the present I.nv lon ca
be prestrained by di rébﬁlﬂ g“Q%éebﬁbB!;'?R?ett 3t the fenkract RE? dREeR dF ﬁ%ﬁﬁ‘?ﬂgg F"
er e}g grlmggl zxsgfmt ﬁgrrhtzgfw h@ggﬂi\g/angbﬁtg of ﬂﬂ?nﬁfndpbﬁchmehflvﬂavert h respect to
goe prior to conbining thgiI %éﬂ%'%%“‘h‘[‘%er h@ Pﬁé%ﬁgwaqu ‘é!ﬁt%‘?'gf’o%ﬂ”gfgf#ﬁé%
corrugated or groovedham;)nmmi;nrshmngil fodcesn mithr otime af®.e.pt eelassied ¢neep).
bring about the pattefporefore, it s desired to make sure this reduction in wearing
forces over time doesn’t fall below a minimum for wearing
stability. The elastic creep should therefore be kept at a
minimum. In preferred embodiments of the present invention, the '
final length of the elastomeric material is not greater than about
1.2 times the original length under tension for 30 minutes.

The extension forces and available stretch of the elasticized
waistband 35 can be important considerations in the performance of
both thé elasticized waistband 35 and the elasticized side panels
30. While the extension forces of the elasticized waistband 35
may be greater than the extension forces of the elasticized side
panels 30, in a preferred embodiment of the present invention, the
extension forces of the elasticized waistband 35 at its designed
extensions is less than or equal to the extension forces of each
elasticized side panel 30 at its designed extensions. An
elasticized waistband 35 having lower extension forces than that
of the elasticized side panels 30 provides for easy stomach
movement without displacing the diaper on the child. The higher
extension force elasticized side panels allow for small
dimensional changes over the hip and under the stomach to keep the
product comfortably in tension on the wearer. This design
provides better fit, less leakage and improved comfort for the

This Sheet Has Been Rep wearer through the reduction of sagging, gapping, rollover and
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of ribs in the machi iedPresantofinvantiemaherejas the shaped Jiexpanyiyp tupmy panel”
regi stration of the vmiefefatiige hasickoderetextensivn hforves fandjoer thigiverofavaiitable

backsheet to be prestgai t.ant jal L NGide ' f rr .
ar coved segments’ cont S EEE b YHehaME s CEaH Tanilt b PRofiel HP bV
backsheet passes bet vpgrformance cljiscusseddierei®. upper nost corrugated rolls and

the corrugated or groovedy|edVEREPidized®" §H#82paRe¥sC! 305 may TaFsO A PRV dédWith
alternatively be pres&dir [ ned,bi usi ng ,geep enhossi n’qut eﬁlnl,gu‘gis-fs ar.e

known in the art. In f%FE?’EPF d SEeNsdaT by rn@x‘l??'ﬂg e ngityding} axis when
present invention, afstretéhed Hackhbeditemed Bivechbiem prssused nkereimndthel term

cont | nuous spr !SbgPﬁZ"ﬁ?g&ﬁ?@é%ﬁs&[ﬁg‘ﬁ%@&éﬁfeé&“&‘é@?’ b4, Mo {2 having, o
conprising the resilinonunikorpedegned oficelastic extensionde propentiges ias measuned
i's dynam cal |y mechanjcalpkY direction of stretching at various points along an axis
oriented substantially perpendicular to the direction of
stretching. This may, for example, include varying the elastic.
modulus or available stretch or both of the elastomeric
material(s). The differential extensibility 1is preferably
designed into the elasticized side panels 30 so that the lateral
extensibility varies longitudinally through at least a portion of
the elasticized side panel as measured from the end edge 64 of the
diaper 20 to the leg edge 106 of the ear flap 88. Without wishing
to be bound by any theory, it is believed that differential
extensibility along the longitudinal axis when stretched in the
lateral direction allows the elasticized side panel to
differentially stretch and conform to the wearer’s waist during
use while providing a secure anchor about the hip of the wearer so
as to promote sustained fit and reduce leakage at the waist and
legs. Such a configuration may allow more “expansion" in the hip
area to accommodate changes in the wearer’s body size as the
wearer moves and changes positions (standing, sitting, lying). In
an alternative embodiment, a degree of reduced lateral
extensibility in the portion of the elasticized side panel
adjacent to the end edge 64 of the diaper 20 reguires more of the
total extension to be assumed by the elasticized waistband 34
thereby resulting in more localized stretching of the elasticized
B . waistband 34 and a more compliant abdominal fit.

This Sheet Has Been Replaced
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_ elastomeric materials, or _the extension properties of the
33 bonded with the opsheet . T resulti.n hget./ Fr\%ast nNeric

) h . t ops
nmenber/resilient ne omeEY N2 e °%f‘§" 4 ?T‘agpp‘i"l’ cfaterjals |\ making . up; the
backsheet web of ehestidizmder sidend padghamayal lbg meamavifarai.l y Bondeekample,
together to formthe | L2 € ' hi \AREG ' h
passed to a heat shr Fﬁtﬁ%%@ragt g’é%é?%ﬁﬁ?‘? aéﬁ‘ t-ge aggg%ﬁg h?r‘é‘ﬁ%ﬁcge& fd'.‘jacel.\t
el astomeri c nember. Wortiopsisof cithed elasticizadd sider \pangkr byorising e #1astomeric

transverse regi ons OpafeiqHT € WaPing’ Pari Ry extBns off e6¥e Cohtraetivee FoRGR) midudis,
in Figure 1 and in Flgurﬁ\ 2. ,APrmr% etailed dESﬁl’lgtIOI’l of th«é tra svegs&
regi ons of securenenPTafitPey) (8PHERARL, BT &5ur SHEP o fak Jpovey, ox, dess ¢ [YATYing)
U S. Patent 4,515, 59%ateraliedextensibdVity aid Cathdebedje ion bdiey poriddb, ofindthe
whi ch patent is inco h i e : ve '

of securenent 78 oxt EIPtacCied FIY Panbd, BRNHAL Sfigcehf ek TR PIAF of itoibsc
el astici zed wai st banBawialsrmaycalsor Ihave hearyiiegtlenathss siaesor and. shapes thatm

“essentially across” Pi'@vi%edifﬁrﬁﬂiﬂC@Q’Eéﬁs‘ib{ﬁt&ﬂdi@ﬁki’ Wayd dfevarying the
transverse regions Oprt?pee%geesn%?tma eeggalnsoszhae@( t{’%nt*md an%s%lllajéteilc}{zgf rs(%aes parr]tgls as
entire

are known in the art may also be used.

A particularly preferred method and apparatus for imparting a
varying degree of extensibility to a "zero strain" stretch
laminate is to pass the “"zero strain" stretch laminate through at
least one set of meshing corrugated rolls, at least one of the
corrugated rolls having corrugations of nonuniform profile along .
its point or points of contact with the "zero strain" stretch
laminate web. As a result, the portions of the laminate web
passing between the set of rolls are nonuniformly stretched.
This, in turn, produces a "zero strain" stretch laminate which is
nonuniformly elasticized in a direction substantially
perpendicular to the nonuniformly profiled corrugations.

The diaper 20 is preferably applied to a wearer by
positioning one of the waist regions, preferébly the second waist
region 58, under the wearer’s back and drawing the remainder of
the diaper between the wearer’s legs so that the other waist
region, preferably the first waist region 56, is positioned across
the front of the wearer. The tab portions 94 of the tape tabs 92
are then released from the release portion 95. The diaperer then
wraps the elasticized side panel 30 around the wearer, while still
grasping the tab portion 94. The elasticized side panel 30 will

typically be extended and tensioned during this operation so as to
This Sheet Has Been Replaced
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width of the el astometi$id8erRl@sures sdm Jbg Rreferxsd . epbadiment: ¢ ot EWTI?’“PBF
across the width tinveptioui dehent bise sfidectlosoreliiscfiommed, hecwadst elosure is

illustrated, the tra r f £SP o :

di sposed at essenti al ésasaﬁﬁtéﬁ% Qgﬂf F‘m‘tgﬂéer%tértﬁ% g{eﬁter%ré 1§3§>aaswely
the lateral extent ofacthvatedastihei uwtmlwmanbﬁ Formed by the iengagamentofcthe
orientation. One can,fipeye\RtachiRAer tcoinr&mnt& uesd r aNEH ERhbt Ysedohd OUittachment

departing fromthe scope an i ri nvept i Fi ure and 2
the transverse regi orﬂ’R‘B? g 39 hf&m g\i‘? s°fd|'2'5 eﬁ%é ﬁiﬁﬂﬂle’ ‘the
securenent zones 79 edlastidized waastmulmishm‘ammooédrmamw providenthe [fdt

el asticized wai st band‘“%SC“"t‘%'cﬁeﬁ‘g%@?h;?P#éﬁgr ?\Eﬁg qet 26, the resilient

menber 77, and the elastone noer 7t erred enbodi nent)
toget her. Wile the shapehsofshown i Sigunes 4Adbs emtelas)we's waist feagure 34 of

di screte securenent Zﬁb@eﬁre@n?‘rﬁv%ﬁft)ﬁrmﬁ withCandconfrins PEd &Rk, wai%e! of the
rectangul ar, or square_s | screte securenent z

e
pref erably regul ar |y W&8he%e GQ ﬂ‘ea"meﬂr?s( astands, AT moves gﬁleE éﬁ?)‘ ?’&8@&9"9&
where the wai stband fiseinrthe samggeAerad tdlation with respect to the navel of the

wearer when the wearer stands, sits, or stands after sitting.
Therefore, the discussion that follows relates the relative
motions in relation to the navel. As shown in Figure 4A, the
waistline panel zone 138 contacts the waist of the wearer and
snugly fits against the waist as a result of the tension induced
in the elasticized waistband by the closure system as initially
applied. As shown in Figure 4B, as the wearer begins to sit down,
the interconnecting panel zone 130 pivots about the first flexural
hinge zone 132 and about the second flexural hinge zone 134 to
move the elasticized waistband out of the plane that it was
originally in. The waist edge of the absorbgnt core tends to move
toward the navel. As shown in Figure 4C, as the wearer continues
to sit down, the absorbent core is pushed further toward the navel
while the interconnecting panel zone 130 tends to flex and fold
about the absorbent core. The stomach of the wearer also begins
to push outwardly to flexurally deflect the waistline panel zone
138 in relation to the shaping panel zone 136 about the
predisposed waistband flexural hinge zone 140, As shown in Figure
4D with the wearer completely sitting down, the absorbent core has
pushed to its furthest extent against the belly with the
interconnecting panel zone 130 totally flexed against the inner

portion of the absorbent core. The shaping panel zone 136 is
eet Has Been Replaced
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providing the secur aEY ofZ@R@Sweafdr. CAMsPEa $MRJifiy betwdén SPheaiast itized

those skilled in th .. | f t t.achgent lyud

adnesi ve at tachnent . "ALARPARE R, The CpayaRs MATREndE PSRy c A1 By yegrer

dynam ¢ nmechani cal sbandsi up, from sittimgi downs| dhegprocessi tsheepeated in reverse

Preferably, —the t ragﬁd@# §ftﬁ tHe %§iﬁenég%ﬁ ﬁ&@gkiiﬁap&”ﬁ'éf(ﬁfaf}(%rge( 2one" 950!
t "zones , b ynam_c

rectangul ar) shaped di screte securenen pretera e
mechani cal bonds, sulfovidieedcresioning, fores/memantnthat ailpwsathewajstldpe panel

) Dylna_rri c I\/bchgni cal B_efsiims ﬁ&tnh@ﬁtaﬁgd%mﬁﬁt abith" thdhiwahst SlﬁueﬁethdaBﬂ* las the

oularL & Zorb on A0kbhnas ot S SR b S B FRAE IR B pgFEF e

irregul arly spaced t 36 oami ttthe wai stilineidpdniedx 2ome 138nde zbaer lphevidis: in-use

securenent zones 79 ffetBhEidnedl! Lohf RUFAOBH! Agafndt! tRPOWRist with friction
finally pulling the interconnecting panel zone 130 up into
generally its original position with intimate contact between the
elasticized waistband and the waist of the wearer. After several
wearing cycles, a condition similar to that shown in Figure 4B
becomes the "neutral” position during standing, then all further
movements of the wearer resemble the cycle shown in Figures 4B
through 4D.

Figure 5 shows an alternative construction for the
elasticized waistband of the present invention. The elasticized
waistband 535 comprises a portion of the backsheet 26, preferably
prestrained; a portion of the topsheet 24; and an elastic laminate
comprising an elastomeric member 76 and a facing member 501. The
elastomeric member 76 is positioned between the backsheet 26 and
the facing member 501 with the topsheet 24 being positioned
between the backsheet 26 and the elastomeric member 76. The
elasticized waistband 635 is preferably formed by manufacturing
the diaper with the topsheet 24 and the backsheet 26 joined
together, forming a bi-laminate of the elastomeric member 76 and
the facing member 501 in a separate step, and subsequently joining
the bi-laminate material to the topsheet 24 of the combination
topsheet/backsheet with the elastomeric member 76 facing the
topsheet 24 so that the facing member 501 contacts the skin of the
wearer. In this embodiment, the elastomeric member 76 is

| preferably a heat-shrinkable elastomeric material as previously
This Sheet Has Been Replaced




o The facing member 501 is preferably a nonwoven material similar to
0.078 in) by about 1

about 7.0 mn (0-275 P18 REOGYED Ratar it RrsPass For Rarss tRE SooSRE P T |
the transverse directionFiguref S8mshawsuta fugthen (Atemmtivg constuntion. &f nthe
Fow of | bond " o1t ect VSt balstobit? of 2! prasif inuBhtiBR: Ofhe eldstEized

| ongi tudi nal gap of Wi\§band 053hn Ysantarmed Hoaw | 3)Perdignontf the Bysksheetso26,
in) fromcenter to ceréferably pPéstratredied Fabbiydmémbrusel; bw redestomericl dember

813 i (0. 325 [y {1 CinAPSRE LAned oeslenén, YR FaERERRes” A8 ha the ric e el 801
about 2.8 nm (0.112 arjortiem afethertopshestn@érpdsitioned bekyeendtheabacksheet i2n

center betveen ad acht | vhe.o'e13iier{t "helBe( 741 fabd) af (UL mduer 7]

in Figure 2, the di sE‘P%tté‘"EQS’CQFE'fP@ﬁtt%gEBShFQtCH éF‘éh‘i‘P SP’&&"‘M"‘FH&E er 76.
el astonmeric nenber 7Pheiledasticieéd Wadsthand €535 tiBepreferablyeformidi ¥eom thei Sanes
? oggﬁfeg{ rgg ? (r)| te Eteatellfl%({en%flsf gsheprge'v%&raseltye dslesgﬁjsrseegenatndzqrﬂe%hzg s%etﬂgnner as .
discussed with respect to the embodiment shown in Figure 5, except

that a tri-laminate of the facing member 501, the elastomeric

member 76, and the resilient member 77 is formed and then secured

to the topsheet 24.

Figure 6 shows an alternative embodiment of the diaper and

the elastic waist feature of the present invention. The elastic

_waist feature 634 comprises a relatively high edge compression

stiffness interconnecting panel zone 130 flexurally joined to the

containment assembly 22; an “expansive tummy panel” elasticizeﬁ

waistband 635 flexurally joined to the interconnecting panel zone

130; a first flexural hinge zone 132 flexurally joining the

interconnecting panel zone 130 with the containment assembly 22;

and a second flexural hinge zone 134 flexurally Jjoining the

elasticized waistband 635 with the interconnecting panel zone 130.

As shown in Figure 6, the elasticized waistband 635 has a deep

"pentagon" shape to form an ‘“expansive tummy panel”. The

elasticized waistband is 1longer (longitudinal dimension) to

provide for the primary side closure to be formed below the area

of stomach movement. The longest dimension of the elasticized

waistband 635 (as measured from the end edge 64 longitudinally

inward) is preferably between about 38 mm (1.5 inches) and about

88 mm (3.5 inches), more preferably between about 50 mm (2.0
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| aminate material cafuGhe that Portiansnpf Hheag)astdnized vaistband adinestnithe oends
79 of the backsheet @fye! @4t b qioaétéﬁtdngmlréattﬁamcﬁaéait- pbPt s aFirhBAt Firoh

nbodi ment, the el i d thand_{n t f 58 th
FIret vt rogion oHe 1o Ao had InheelsaFEA ok intcbaBh cBlptiRes d”
the el asticized si deshapring s pafelic azonee Iagr;_nm wyistdine | paped <iong d;p';e(agdofa
35 el ast [ tery . | . e n e
S e At omer e Tat ol bidtbibselie MARGRC O dhTsBERD FiRuPAY 008 kone 1481 TR
wai st band 35 and t hewadisisedas B83q0€ithe shsanbenBcaranscls genexaify opanadiels fioe

pi ece of material bt OtI;éD_réianeugé It“ Yoffs_ttfh!éCHlil_iﬁér Aa gxaﬁ{ghe ginéucalr?daﬁs moved
cLactt o red vl st bangl S BRheT APOherdsmiom, e, S 61”2 Srovige, for
August 15, 1989, andthe deeper “expansive tummy panel”. (In medium-sized diapers, the
waist edge 83 of the absorbent core 28 is preferably positioned

between about 50 mm (2 inches) and 57 mm (about 2.25 inches)
longitudinally away from the end edge 64.) The diaper embodiment .

shown in Figure 6 additionally comprises a modified shape landing

member 644 of the primary fastening system, longitudinally longer

first attachment components 646 disposed on the backsheet 26, and

a laterally wider positioning patch 650 positioned subjacent each

of the first attachment components 646.

~ The elasticized waistband 635 is preferably constructed of a

portion of the backsheet 26, a portion of the topsheet 24, an

elastomeric member 76 positioned between the topsheet 24 and the

backsheet 26, and a resilient member 77 positioned between the

backsheet 26 and the elastomeric member 76. The elastomeric

member 76 preferably comprises an elastomeric foam while the

resilient member 77 comprises a nonwoven layer such as has been

previously described herein. The bi-laminate elastomeric material

of the elastomeric member 76 and the resilient member 77

preferably extends beyond the mechanically stretched edges of the

elasticized waistband 635 and forms a portion of the

interconnecting panel zone 130 and a portion of the containment

assembly 22 since it preferably extends longitudinally inwardly

beyond the waist edge 83 of the absorbent core 28. The overlap of

the bi-laminate elastomeric material with the absorbent core 28 is

designed to stiffen the interconnecting panel zone 130 and to

. reduce the potential for roll-over of the elasticized waistband
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extensibility al ong .l ongl axi s en st
direction of the el aglaattceaedmawusﬁhm .car{ibe. acthevaeoaves andrrﬂéﬂd%f Ofrvayﬁbe

o 1 gor e AR QrrBIoK e s elpeaghr e 1, he
wai st band has a pent a?aég iciz \@151:{:@%? tg‘szoseﬁ 5%1}1 ﬁ“‘df‘%%‘erkﬂﬂ Yi &be
with a closure mechamca'l]y stretched, pretenswned, stretch laminate) allows for
expansion of the elasticized waistband well beyond the dimensions
of the circumference of the diaper formed by the primary closure
system and beyond the initial dimension of the end edge 64 (beyond
the planar state of the diaper itself). (i.e.',' The elasticized
waistband is capable of expanding well beyond the dimension of the
- circumference of the fixed dimension of the side closure (even
beyond the dimension of the materials initially forming the
diaper) so as to follow the wearer’s stomach movements.) This
expansion can also be accomplished by or enhanced (for stretch
laminates) by "windowing” the elastic waist feature.
In this embodiment, the interconnecting panel zone 130 is
- relatively stiff and has a higher edge compression stiffness than
the shaping panel zone 136 and the waistline panel zone 138.
(Thus, this elastic waist feature functions differently than as
shown in Figure 4A-4D.) This relative stiffness of the
interconnecting panel zone 130 further enhances the ability of the
elasticized waistband 635 to expand beyond the dimensions of the
primary side closure. The interconnecting panel zone 130
preferably comprises a portion of the topsheet 24, a portion of
the backsheet 26, a portion of the elastomeric material comprising
the elastomeric member 76 and the resilient member 77, and a

This SheetHa.sBeen portion of the landing member 644 since the shape of the landing
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system (tensioni ng msbesgonteinmephansseably 22.ealbendianding: membery 644t prefierably
tension through the Gk?éﬁb%}%g?g&e@ngtﬁiﬂ‘ﬂa?{t- eddi 88 adfCtRe b3BPBEMR core 28 to

dynamically created a ' .osure_system "activa &Enposti ?on

i ! the c t
stretch of the el ast PW%HENW& §PE?£HOX%§R? RETRYY S19SYRP RYSEem S8 3%
dynami cal |y expand athe prihigCidd thosure (thei primany tehsionchine). blowpthegarda

the el asticized wai s{pa | S..al educed by agtlv e Si et
is held in tension tépsgggﬁ%hf i'@g é'?ns(t%‘f'rfe éé\e‘(zére&hé %ﬁ%ﬁﬁ%%t hg{/br?en&fh%ﬂe
diaper is initially Rlastdgized watsthend)sr Ehedtapuedor) (the edgecinsest to|thevend

of the elasticizedegys) IPaANd thpe €4I%Ha8da1sd belh© 10AfitalHfATly positioned
cr eat ed/ mai nt ai ned ?;{thfghe cl ogure system Th cl osure

S, e 3
system i nproves the T hhoite Fn%tedﬁha?%@FE?ngf'?Q:st f lonergtaping. '?he
Wiile the closure tapsttab isypréfekablyoniongitudindtly pusitioned about 39 mm

(about 1.56 inch) from the end edge in a preferred medium-sized
diaper.

The shapidg panel zone 136 of the elasticized waistband 635 .
comprises a portion of the backsheet 26, a portion of the topsheet
24, a portion of the elastomeric member 76, and a portion of the
resilient member 77. The waistline panel zone 138 comprises a
portion of the topsheet 24, a portion of the elastomeric member
76, and a portion of the resilient member 77. The waistline panel
zone 138 does not comprise a portion of the backsheet 26 since it
has been removed in this region. The predisposed, resilient,
waistband flexural hinge zone 140 is formed by the structural
discontinuity caused by the removal of the backsheet in the
waistline panel zone 138 (a "windowed" elasticized waistband).
between about 25 mm (1 inch) and about 50 mm (2 inches). Most
preferably, the extension forces for the elasticized waistband are
between about 75 gramsf and about 250 gramsf at 25 mm (1 inch) to
about 76 mm (3.0 inches) extensions, more preferably between about
25 mm (1 inch) and about 50 mm (2 inches). Since in a preferred
embodiment of the elastic waist feature, a segment of the
backsheet has been removed to form the waistline panel zone, the
extension forces of the waistline panel zone are less than the
extension forces of the shaping panel zone. (The edge compression
stiffness is also changed by this windowing.) The extension
forces of the waistline panel zone are preferably between about 75

- gramsf and about 175 gramsf at these designed "in-use" extensions
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tensi on fastening syst I ments of ager havi

dual tension fasteni RUdlsteniboue 2 gmamef 3t eIRppions ﬂgs an about” 6 mn
co-pendi ng, U S. Pat g0t 25\pinchesit and,abbdes 76amme 44iu"ch’és)/\¢lrdoretpmlferab¢\bsmﬂmai

(11 ed concurrent |y nabell s e aras, ba OB "eHe° sradSy gy ey, 8, otvben
i ncorporated herein lapoutafGemr(@eZS Tnehes)ato tabost d8 m<Deth ngchg}ét em36
forms both a side cl Osurerhfénébét‘{@-hﬁg (Ateh U5 JQP.nﬁggéd /N0 d ?tfd"a@gto
system 36 thus conprlses a prinmary st eni ng syste far prOVI

abut Wlth or extend beyond "the side edge 75 of the e]astomeric.
member 76 of the elasticized waistband 635. The positioning patch
650 preferably comprises the same elastomeric foam material as is
used for the elastomeric member 76. In fact, the positioning
patch 650 can comprise a portion.of the elastomeric member 76 if
desired. This disposition for the positioning patch adds
additional stiffness in the first side panels 70 to provide a more
secure and stiffer panel that decreases the folding of the first
side panel 70 at the crease between the elastomeric member 76 and
the positioning patch 650. In a preferred embodiment of a
medium-sized diaper, the positioning patch overlaps the
elastomeric member from O mm to about 3.1 mm (1/8 inch).

The first attachment components 46 of the embodiment shown in
Figure 6 are preferably longer in the longitudinal direction
because of the preferred shape of the elasticized waistband,
because of the desire to pretension a greater area of the degper
elasticized waistband, and because of the preferred Jower
securement of the primary fastening system. In a preferred
embodiment for medium-sized diapers, the first attachment
components are preferably about 25 mm (about 1 inch) long.

Figure 7 shows an alternative embodiment of the elastic waist
feature shown in Figure 6. As shown in Figure 7, the shape of the
waist edge 783 of the absorbent core 28 has an arcuate shape. The
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characteristics of trtbammgpueenz@hb)bacbw@itnytdg&pguﬂgstwggc nv@mbandur shown, dp
of the elasticized wgiggkanpd 35. shown |n Fi gure 1, the primary

fastenin system 38 conpr 4 '
adj acent ° ea%:/h | ongi tudlrmr*&: Saﬁé“@?ggﬁu EBnO&b PRt eﬁééﬁﬁipggfsqange%ﬁ"”

| east one | andi ng nerdéitiédaTlys peompdises the wai stdapwefeaturegi oSuché &owatsticap

o o L SaRHIST 15 4B on TS SASBHE 704, BT e g, o

appl i cati on equi val eMay 10, 1988 and in U.S. Patent Application Serial No. 07/571, 000
allowed, Robertson, filed on August 21, 1990; each of which are.
incorporated herein by reference. The waistcap would be formed as
an extension of the elastomeric material or elastomeric laminate
forming the elasticized waistband. The elastic waist feature
would thus additionally comprise a waistcap. zone extending
longitudinally inward from the waist edge of the absorbent core.
The waistcap zone would comprise a barrier member having a
proximal edge joined to the containment assembly (preferably the
topsheet) adjacent the waist edge and a distal edge capable of
being spaced away from (Z direction) the absorbent core to provide
a channel to contain body exudates.

FLEXUR DING TES

The flexure bending test uses an INSTRON Model 4502 as
available from Instron Corporation of Canton, Massachusetts, a
special displacement "T-rod", and a special test sample holder.
As shown in Figure 11, the "T-rod" 1101 comprises a pair of 1/4
inch (6.35 mm) diameter metal rods perpendicularly mounted
together. Preferably, the end of the drive rod 1102 (the ionger
of the rods, being about 125 mm (about 5.25 inches)) is tapered to
fit the circumference of the push rod 1103 (the shorter of the
rods, being about 75 mm (about 3 inches)) and the two are glued,

welded and/or screwed to each other. The opposite end of the
This Sheet Has Been Replaced ’
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chart speed of 400 mm/min, and with full scale at 500 gramsf. The
INSTRON is set up so that the crosshead unit will travel 6 mm down
and back, with the chart to follow the crosshead unit down and
back.

As shown in Figure 10, the sample 1000 to be tested is taken
from the elastic waist feature 34 so that the waistband flexural
hinge zone 140 is preferably centered within the sample 1000,
although some samples may not have the waistband flexural hinge
zone centered. The sample 1000 is at a minimum 16 mm long
(Tongitudinal direction), preferably 25 mm or any length
available, and 50 mm wide (lateral direction.) As shown in Figure
11, the sample 1000 is centered on the supporting rods 1108 so
that the waistband flexural hinge zone 140 will be directly under
the T-rod 1101. The outer surface of the sample 1000 (typically
the backsheet side) is placed toward the T-rod 1101.

The T-rod 1101 is "zeroed" on top of the sample 1000 with a
light preload of a few grams (1 to 4 gramsf). This takes out any
bowing of the sample and insures good contact of the T-rod with
the sample. Each samplie is run through the 6 mm travel cycle
twice, with a 30 second stop between cycles. A total of ten
samples are run. '

A graph of T-bar deflection force (gramsg) versus T-bar
deﬂection distance (mm) will be generated. A representative run
a samplie showing the two cycles is shown in Figure 12. The
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by reference. 1In a I nve

shown in Figure 1, 1t|1¢e vad ueraef; t%t%ﬂp}ﬂg E%F@VEYM HReflesbions forem famdde, d0
tape tab fastening syﬂmg]régzorrprl sing a tape tab 92 having an adhesive
attachnment | ayer 96 and a | andi ng menber 44 conprising a reinforcing strip
116 joined to the backsheet 26. Exanples of such adhesive tape tab

fastening systens are disclosed i rEDGE S.0MP ntitled "Tape
astening System f ot o SPARANdGe CLafifess fofS Uefeends DUpddr y3s NPYARIRON Woler

1974; and the, adhesiv and 1 ndicia neans
disclosed in U S. Pat4df2 Bas4, @sw@bse eﬁtfaneu\str%squfaﬁratApm cpo&" Canton,
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engaging the landing a 1 inch (25 mm) by 2 inch (50 mm) by 1/16 inch (1.56 mm) aluminum
flat plate 1300 by the mounting adhesive 1302. The mounting
adhesive 1302 is a quick set epoxy as available from Hartman
Adhesives of Belleville, NJ and marketed as Red-04001 double
bubble packs.

The INSTRON is provided with a compression load cell. (The
load cell and the INSTRON jaw flat plate should be checked for
flatness and squareness.) The INSTRON is set for a crosshead
speed of 5 mm/min., a chart speed of 250 mm/min., and full scale
of 100 or 500 grams (as needed). The cycle length is 3.5 mm down
and back, with the chart to follow the crosshead unit down and
back. _

As shown in Figure 10, the sample 1002 to be tested is taken
from the elastic waist feature 34 in preferably the waistline
panel! zone 138 or the shaping panel zone 136 or the
interconnecting panel zone 130 depending upon which zone is to be
tested. The sample 1002 is 9 mm in length by 25 mm wide.

The mounting adhesive 1302 is spaced on the plate 1300 using
a doctor blade to make a footprint approximately 3/8 inch (8.5 mm)
wide and a height of 0.020 inch to about 0.030 inch (0.5 to 0.75
mm). The sample 1002 is placed in the mounting adhesive 1302 and
held perpendicular to the plate 1300 with blocks on either side of

the sampie. These blocks are relieved at the base so that they
This Sheet Has Been Replaced
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nmenber 44 so as to provjl-cfeya s?ecurre, pre?eraBTy a vari a%l e positioning, 9

side closure for theadhesi¥e capofublyyset.t he securenent nember 42 conprises
at least one fastening Theéongunbed tsamplesaane Saued oA the rkewberjawt 2400lofo the

preferably conprise ns, for .. Si t4QN] | .
conponent : adj acent tﬁgsf&gﬁggﬁjhmgrﬁgﬁﬁ%ggm fthg %@'ﬁi‘%?/grg%g?#dﬁlgmm_th al
fitting side closuretoTRugransfe pretaadetonzeroether INSIRON.a\Fack osampls e is anyn
of the well knownygeqighdd’ $10 MRSdEMEcERANEYdIRN tAfdY,CWith 30 Secthds| Mdwed
on a di aper such as %lp}'!ea pﬂgh %Strl'g of a]faste |n? onponent di sposed
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present invention. sample showing the two cycles is shown in Figure 15. The peak
force for the run is measured as the highest force generated
during both cycles. The average of the peak compression forces .
for the five samples is the edge compression stiffness of the
zone.

XTENSION FORCE TEST

The extension force test for both the elasticized side panels
30 and the elasticized waistband 35 uses an INSTRON Model 4502 as
available from Instron Corporation of Canton, Massachusetts.

A. ELASTICIZED SIDE PANELS

The INSTRON is set for a crosshead speed of 100 mm/min, a
chart speed of 500 mm/min, and with full scale at 1000 gramsf.
The INSTRON will be allowed to travel the desired, claimed, or
full elastic extension of the side panel. (If the full extension
of the side panel is less than the upper limit claimed, then the
test is stopped at this extension since the extension forces at
nonextensible areas should not be taken into account; i.e., the
designed in-use extension limit has been reached.)

The sample to be tested is determined on the actual diaper
itself. A standard 3 inch (75 mm) clamp is attached to the
elasticized side panel 30 adjacent the edge of the activated
stretch portion of the side panel laterally closest to the
longitudinal centerline 67. In most situations, this edge

This Sheet Has Been Replaced
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surface 99. The fast compopenturofathe gu-imary rfastaninn asysten 3% posiioned rdjacent
designed to engage t g leaagtmzsa?rmaé egf3d.ne TRISS 4t 'M?@He‘anemgwﬁent,
the fastening surface9 he_ta 2|s n ﬁ é‘?: d to face
the inner surface 54tRg % hidch § @F” 26 i{) ap tae pegurement
sur ]1: ace oppofsedht odt nembeps42nitape shabf 82,2 s98tlwtdttpr&|rné | apph wdafbyt bire ANSTRON
surface 52 of the digpef, e

exposed during wear %Wﬁ%’f %berago%{f]%esaﬁlﬁ@erbgdtbgpég Bﬂgg F@lﬁ%g the
which is joi ned to téiapeacksheet 26 of the diaper 20 to create a fixed

portion 93 (i.e., that epgep %'"?hﬁ ‘Sa“’ﬁ"tﬂm%?‘f"ﬁ?&mtﬁ?cﬁeﬁd'tﬂ@e&"ﬁ%a“ qb

during manuf acture) The tape as ano IS t

portion 94 (i.e., t hetaisad, or fuid extension, of thenagtivated,atastic pardion 9 ey
t he I ongitudi nal edgel f3tioizedheidél part .2 TheGample may be allowed to contract to .

also measure contractive force.) A graph of extension force
(gramsf) versus extension (mm) will be generated. A total of ten
samples are run. The extension force at a given extension is the
average of the values for the 10 samples.

B. ELASTICIZED WAISTBAND

The INSTRON is set for a crosshead speed of 500 mm/min, a
chart speed of 500 mm/min, and with full scale at 500 gramsf. The
INSTRON will be allowed to travel the desired, claimed, or full
elastic extension of the waistband. (If the full extension of the
waistband is less than the upper limit claimed, then the test is
stopped at this extension since the extension forces at
nonextensible areas should not be taken into account; i.e., the
designed in-use extension limit has been reached.)

The sample to be tested is taken from the elasticized
waistband 35, preferably adjacent the upper edge of the
elasticized waistband (except where specific panel zones are to be
tested). The sample is preferably 25mm (1 inch) long
(longitudinal direction) and about 125 mm to about 150 mm wide
(lateral direction) so that a sample width of 100 mm (4 inches) is
_tested. If the elasticized waistband 35 or the panel zone to be

tested is less than 25 mm (1 inch) long (longitudinal direction) |
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While particular embodiments of the present invention have
been illustrated and described, it would be obvious to those .
skilled in the art that various other changes and modifications
can be made without departing from the spirit and scope of the
invention. It is therefore intended to cover in the appended
claims all such changes and modifications that are within the
scope of this invention.

(Equivalent applicatiomns:)

USSN 662,537 = PCT/US92/00735

USSN 662,536 = PCT/US92/00706

USSN 662,543 = PCT/US92/00732

USSN 571,000 = U.S. Patent 5,026,364

4412 = USSN 07/714,476 filed 13 June 1991, and corresponding
international (PCT) application designating interalia,
the EPO, is being filed simultaneously with the instant
international application on or before 13 June 1992.
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waistband, hqractertged in_that the extension forces of said
elasticized waistband being less than or equal to 400 gramsf,
preferably 350 gramsf, more preferably 300 gramss, and most
preferably between 75 gramsf and 250 gramsf, at extensions of
between 25 mm and 50 mm, preferably between 25 mm and 76 mm;
and

a closure system disposed on the absorbent article for
creating/maintaining lateral tension through at least a
portion of said elasticized waistband.

2. The absorbent article of Claim 1 wherein said elastic waist
feature comprises an elasticized waistband, said elasticized
waistband comprising (i) a shaping panel zone being
elastically extensible in at least the lateral direction,
(ii) a waistline panel zone resiliently flexurally joined
with said shaping panel zone, said waistline panel zone being
elastically extensible in at least the lateral direction, and
(iii) a predisposed, resilient, waistbanﬂ flexural hinge zone
joining said shaping panel zone and said waistline panel zone
for allowing relative flexural bending between said shaping
panel zone and said waistline panel zone when forces are
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configuration when the forces are removed, said waistband

such adj ustabl e posi tionifgxatdlasiWRNEofEABGingNG! béRli g M@RGS veseriiag hforee
| ayer such as a pressure-sen ititve g hesi ve as %re ﬁﬂgﬁn N theoagt arabl
mechani cal closure el emerfire8HYH than 201 HaPs 818 rﬁB ¥ %F T oMok I%'SE rably

fastening material, any cfhgeamsg.materials as are known in the art, or a
conbi nati on of an adhesi ve/ mechani cal closure elenment, as hereinafter
described with respect to the wai st closure system40. The fastenin

conponent is di sposed-on MBeaksarbentnant iglenpEClaimsgcwherpin saidpplaspic waist
separate tmsrrber jngi ned ':(fea?ﬂ'ea%ﬂ@ﬁiiaﬁﬂd ty\/\téz%igéﬁ ;nsgmremltm”f?ﬁhel %dne
or a unitary menber wi e.securenent er, 42.. For _example. . the ..

t opsheet 24 or the backs&é@f"@é?ﬁai‘/mﬁ'ggnﬁhﬂ?aﬁ’ﬂr §8"H‘8Wf'§t %&F‘M* thakirst
nmechani cal | y engages t he fllaraifalghirgebeonel4joibing tsapd hirelereonnect trige panel zone
backsheet 26 being a uni 43K (A COHEAInANTP I S y; AlndCaN8ddon! ¥Flexdral hinge

di screte 40 ]
zone Jjoining said shaping panel zone with = said
interconnecting panel zone.

4. The absorbent article of Claim 3 wherein the edge compression
stiffness of said interconnecting panel zone is greater than
the edge compression stiffness of said shaping panel zone,
preferably wherein the edge compression stiffness of said
shaping panel zone is greater than the edge compression
stiffness of said waistline panel zone; and more preferably
wherein the extension forces of said shaping panel zone are
greater than the extension forces of said waistline panel
zone.

5. The absorbent article of Claims 2, 3, or 4 wherein the
extension forces of said shaping panel zone are between 175
gramsf and 225 gramsf at extensions of between 25 mm and

- 50 mm, preferably between 25 mm and 76 mm; and the extension
forces of said waistline panel zone are between 75 gramsf and
175 gramsf at extensions of between 25 mm and 50 mm,
preferably between 25 mm and 75 mm.

6. The absorbent article according to any of the preceding
claims wherein said elasticized waistband comprises a stretch
laminate, preferably either a zero strain stretch laminate or
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patch or strip of mpteriygl 4By, Haenghpﬁfh OaEE@rasﬁ&urtsnw BPRRE Preceddng

separ at e fasteni ng conponent refera ast eni,.n

conponent 112 is a sepacd@idspherein saidcf %‘&}Feédl‘fé Rspé"%t FopATiSeR qither
or a mechanical . closur Qaplaerpaﬁhonpasl§ananlﬁd:kemear;daj;mmeohto(f siid topsheetp

atiachment Tayer 96 coafBy Bh SREtemSpoper, os (a0R HEEnEh J8TTHjfneet
surface 98. In additionand heafd rbackskeetenpneferabhoneharein2a magoneat of said

positioned anywhere on pa&sh Et"ﬁ”?&ﬁov@ﬁ”h?rsafl% elE?fuﬁ)i@mafistSJ?ﬁ £ Idim a
fasteni ng conponent 112 é o e05|t|one In the sid Qane S
t

second wai st region 58 4if 1and icizRg adsthand edﬂés B. a(ER"e’rﬁSF‘aP? said
exanmpl es of this constrmsﬁsh@atars ﬁdn%nlafusa‘?od Batlkstieed, 63 Orés3a i rmts Usetibéro

Kopp on Septenber 9, 1986 I.§qu ar_rs.on
July 21, 1964; each of behj‘ﬁ%ﬁ”p ;fgb&cﬁi&é }%& sraiﬁef@fi'g?f' \Rhgna'%)
t he securenent nenber 421m|omem$emembetrapcs1ttama2petmm Baisk tbpsheehiang said
conponent 112 is preferably [ d either on all of or at least a
portion of the fastenlng 199?g%gﬂg£ of the tab portion 94. The
first

8. The absorbent article according to any of the preceding

_claims additionally comprising elasticized side panels
disposed in said second waist region laterally outwardly from
and along a portion of said side edges of said absorbent
core, each of said elasticized side panels being elastically
extensible in at least the lateral direction.

9. The absorbent article of Claim 8 wherein the extension forces
of each of said elasticized side panels are greater than or
equal to .250 gramss at extensions of between 6 mm and 76 mm;
preferably wherein the extension forces of each of said
elasticized side panels are between 250 gramsé and 500 grams¢f
at extensions of between 6 mm and 19 mm; and more preferably
wherein the extension forces of said elasticized waistband
are between 75 gramsf and 250 gramsf at extensions of between
25 mm and 50 mm, preferably between 25 mm and 75 mm.

10. The absorbent article according to any of the preceding
claims wherein said closure system comprises a dual tension
fastening system comprising:

ThlS Sheet Has Been Replaced




overlapping configuration such ihai lateral tension 1is
fastening conponent - 112maint@®hed aroowdrtiiee circemferemawiofatihen absorbent

adhesi ve/ nechani cal cl osure e%ﬁr%ié é(}axé. ano tﬁg%%y@en t%&q@zrgry‘“ l“?%/gga

a mechani cal closure el enent her area o I on

on the fastening surface 98 apfidagfimaent fasheningsiystenc@BPOIAi10g: the t ape tab
92. An exenplary enbodi ment of this configuration is disclosed in the
her ei nbefore referenced U S. Patent. 4,869,724 entitled,'Mchanical

Fasteni ng Systems Wth Adhesive Thpk Bi sprygementmepber -disppse (gd"géb?eé‘t each of
Absorbent Article"” issued to Scripps eaiddphgitiudinalt eddéB3%in shidhsdcond waist
I ncorporated herein by reference. The L‘;'%ql menber 44 of the primary
fastening system 38 provi des a neans faeele e ng itself to the securenent
menber 42 to provide a side closure and to maintain the first wai st region

56 and the second waist region 58¢{{) gp %@U@@I]diﬁ@nfnéwraahmsea_hﬁ\ said
| andi ng nmenber 44 may be dlsposed anywhere on the di aper

can engage the securenment nenber 42 s&TEE PaIss SW‘GB’t?ﬂa‘d ?H@‘Wo 5" ll?ﬁ:l"g
preferably a variabl e positioning sidengdgesbirecwithosa ik 3apiremett menberdi; nghd
menber 44 may be di sposed so as
(b) a waist closure system for providing a variable
~ positioning, passively activated, waist closure for
the absorbent article that dynamically
maintains/creates lateral tension through at least
a portion of said elasticized waistband, said waist
closure system comprising:

(i) at least one, preferably a pair of, first
attachment component(s) disposed in said first
waist region, said first attachment components
being positioned so as to be longitudinally
aliéned with said elasticized waistband, more
preferably wherein each said first attachment
component  comprising a hook fastening
material, and

(i1) at least one second attachment component
disposed in said second waist region, said
second attachment component, more preferably
comprising a loop fastening material, being
engageable with said first  attachment

This Sheet Hag Been
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to forma portion of the outer surfac]§a§§ 1;'wrfl’ f’ﬂcehofri'_rzg?esvvé?g%]tum%]‘.weag]i18'r'12d
56, so as to forma portion of the i midh Saidacdasuigiged hwatibendl wai Rs to
region 58, or on any other portion orgyah@iETMy OmaihQif)emegte 2Ga¥évaaN ichsion
di sposed to engage the securenment nenber 42. Because the |andin nber 44
determ nes the approxi mate |ocation %rﬂ‘ﬂi‘r éttil?é?%lsaee?ﬂF%mn?Pﬁég%gﬁaﬁtz‘“zed
shoul d be placed for optinumfit, thevaistshndg nenber 44 is preferably
positioned so as to achi eve variable positioning of the side closure so
that the diaper may fit a range of sizes, so that an overlap between the
first waist region 58landherabsoeheoncartarta aceqnding 39 Fhaische sheveinaadporgion
that when the side closupe §Hidf e1aREméMR AbhtRFHERIs WP UICBVEr1QYs t ol
cl osure system 40 engage ?ach]ﬁther s%fh tEat &pe fornaélon of the S|9e 1
closure al so passively f8f mdid,#a)sh (ga9e| 8§ 521d Absorbent; qoreyeA9E, Preferably
preferably centered aboutadditionally comprising a positioning patch positioned
subjacent said first attachment component, said positioning
patch being longitudinally aligned with said elastomeric
member and abutting with or being longitudinally overlapping

with said elagtomeric member .

" 12. The absorbent article according to any of the preceding
claims wherein said waist edge of said absorbent core has an
arcuate shape that bounds a portion of said elasticized
waistband. '

13. The absorbent article according to any of the preceding
claims wherein said elasticized waistband has differential
extensibility along its longitudinal axis when stretched in
the lateral direction.

This Sheet Has Been Replac. d

[T



the |
| at er
44 nmm
di ape
The |

the b ckshmz(u%ﬁ V\hl

Qi) AMICTIIRTIONAL X'1IHIE LJRIC . O JUIlIVC 17572 \VO.UL.74)

5

Hﬂ,}.ﬂﬁl centerline 67 in the fi
708,00ar dl y t ot3aneet (13.48@1) ongius

ei P4 be a di SBrBRE 19 ER M e &5
20 or a unltar ece of nmat erpl al
B H%Ami;.‘ﬁﬁi:@,ﬁﬁhﬁ a3

e the | andi ng nenb

Shapes e idventisEELEAD 's¥ndROHRE ;9658 MEASowWrive]
cks it

the b

adj us rrent,.5§§§’°

di ape
el ong
centr
means
conpr
with

conpo

2]

RS QH) 4503 (US)r FALGANB Ds

b R A DA fﬁf“%hﬁiy\ﬁéﬁ%‘fm

20 Daige, CinkiostirQH AISIHSFI gure 1, th

suaﬁqieabgwl asms RO ProdB %k GEmHEEHE-
iy0 Fyol§@leOTectinivel Genters 5299/Sprine Grevy

(no o fTF R AP HEEAYBr evi ousl

ses a fastening conponent (second

t he fastening conponent of the secu
nent 112).

Thus, the fastening com

PALGIIL), RNy Wiy Wil AR L Palbeiil)y Wi AWIRE 4 pJALVEI

CH (European patent), CI (OAPI patem), CM (OAPI

st V‘ﬁfe)g%s(ise% r‘ﬁﬁt)ﬁ@%@&ﬁéﬁﬁﬁi&ﬁ

Idi nat Pat ), GRDAPI

e “%@m"mm i

an pa-
M1 (OA Ricpatd mapm N (:;
for %@é&a&ﬂﬁmﬁﬁ% 0. TD

br 4 4(0ARNpagsts NGO Blr patently SI zes and
bre pat ches of materi al joined to

3, O Mullithed hat al | ons for maxi mumfit

n a Waérﬁﬂﬁﬁnw mroh?m” ﬁif antebﬁng the
b | andainsgndre v epublshedtimtye exent of the receipt of
od to""f‘?fg"ﬂ"acksheet 26 in‘the :

on 56 by an adh e[%ls‘éﬁeeaﬁés@ggrﬂaeﬂl;ced

/ di scussed. The I
I“Eﬂ bI e

enment nmenber 42 (

ast eni ng corrponen
bonent S
THIS SHEET HAS BEEN
REPLACED |

646
650

\ 76, 634\64

(54) Title: ABSORBENT ARTICLE WITH ELASTIC WAIST COMPRISING AN EXPANSIVE PANEL

138
/ / 635 646

\ \140\ o

130

(57) Abstract

fastening system (644, 646) and the original dimensions so as to
sile waists so as to reduce the sagging/slipping of the absorbent

of the elastic waist feature, the elasticized waistband is formed

Absorbent articles such as disposable diapers, incontinent briefs, diaper holders and the like, that have an elastic waist fea-
ture (34, 634) that improves the fit of the elasticized waistband as well as the containment characteristics of the absorbent article.
The articles preferably incorporate a dual fastening system and elasticized side panels. The elasticized waistband (635) comprises
an expansive “tummy” panel that is capable of expanding well beyond the dimensions of the absorbent article set by the primary

accommodate wearers, especially large infants, with large expan-
article. The extension forces of the elasticized waistband are low-

er than the extension forces of the elasticized side panels (30) so as to accommodate such expansion. In preferred embodiments

from a stretch laminate.
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The wai st closure anchors a portion of the span of the end edge 64 of the
di aper 20, preferably a portion of the extensible span of the el asticized
wai st band 35. (i.e., Thenfirst gnd second attachnent conponents of the

wai st cl osure sysi3g of the
el astici zed wai st band he term
rovi de an

"anchor" is used Be \
adj ust abl e positi ﬁkﬁg i
shear resistance so thd
bet ween the att acHds
positional relatigns
el asticized side J
anchor zones of t{gQ
defi ned wai st ciIrcurg
di aper 20 which i

circunferential di
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44 when initially fitThe el astici 7&d Wai stband &5 mal ntains, during

use, sone portion of YZ\he pketensi i thi\n A by tRe wai sy closure.
-sthand e pokyion of the prétension
i Ci Dand §an repeatedl y\el gstically
30 as to sYydgly sustain
‘ ‘ 4t t hy oughout e. In
particul ar, during weari{ng coNdi ®i ong ed wai st bapd, in order
: ' ave to contyact to its
; however, | because the

\ \r
‘e/ﬁ’ wi Il be reestablished

Since the el asticized\ya
created within it, the
expand or contract wt

CCA/

s

¥(erent and act i ity by the
arial el astici zed\ wai st bands

W to further contyact to

& et £nsi oni ng and

%

¢
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that are not pretensisged such—asgiQ\ Ng
dynanically fit the -m\ Z

82

810
Fig. 8

821

This Sheet Has Been Replaced

g




l LA Lot PR—— Y

/15
mai nt enance of the tension thus results in reduced gappi ng and better
sustained fit of the elasticized waistband. Further, the lateral tension(s)
creat ed/ mai nt ai ned by the wai st closure provide restoring forces within the
el asticized wai stband that reduce or counteract the incidence of waistband
“rollover". Thus, the waist closure system 40 pr825es a cl osure about the
wai st of the wearer to inptove the initial /and dynamc fit and
cont ai nment characteristics of the di he wai st regions. As shown in

Figure 1, the waist closure system 40 co 5, at | east one, preferably a
pair of, first attachnment conpppeny(s) | east one second
attachnment conponent 48. As s i the first attachnent
conponent (s) 46 are longitudinglly alligned with tthe el asticized wai st band

35 so that the Iatergb
cl osure system 40 ex
during use. Furt her,

t ensi on eaf ed/ mai ntai ned by the wai st

872 874

823
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system 38 to provide a distinct, defined wBfl& circunf elrent i BEPM%qi Qr
for the diaper and two distinct zones of lateral tension(s). The zone of
tension created by the primary fastening 45 system 38 secures the
garnment on the wearer while the zone of tension dynanically
creat ed/ mai ntai ned by the waist closurg stem<0 dynam cally maintains the
upper wai st closure during wear. At :\3\“\?*\\\.?\&- zones 122 are created
by the attachnment conponents when the V*é\\\:\\\s N is formed. These two
anchor zones 122 are laterally spaced \\?-\x \\\\u\ er AB24 all or at |east
N

b,
a portion of the elasticized wai stband .\E pet ween t he anchor
zones 122. The |l ateral spacing of thes \s\\s\\’ can be achieved in a
nunber of different ways. Féé exanpl e, \\\ \\ spaci p§0%et ween t he
anchor zones 122 can be fix 0b S

a pair of first

806
844

822

This Sheet Has Been Replaced




attachnment conponents 46 |aterally spaced fromeach other and a second

at t achment conponert (s) 48 that al | ows adj ust abl e positioning with
the first attachment . g. attachnent
conponent(s) is re i ent, since the

| ateral spacing of t [ attachnent conpone is fixed, the latera

spacing of the first Jttachment conponents 46 d i and sefs the

| at eral spaci ng of the\archor zones. In an Al ternative spbogfnent, the
wai st cl osure system 4§ pent conponents
48 |l aterally spaced frqm each donponent (s) 46

that all ows adjustabl e Yposition enly conponents 48
(e.g., the first attach > ] In this
enbodi nent, the lateral [ gf thes/anchor zones is deternjned by the
size of the waist of the\wearer § al | di nmensi on/ shape of the

di aper since the |ocation\of whe { attachnent conpgnents 48

910

906

: ¢ )

8 >
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REPLACED

in the first waist region 56. The prefern@dl§ateral spacing o € ancno
zones 122 is designed to all ow passive activation of the waist closure when
the side closure is formed, and to assure the maintenance of nornmal forces
applied to the wai st of the wearer to decrease the t ncy of the

el astici zed wai st band 35 gonrecoverably roll over e providing an
effective, anount of stretc t band that inproves the
In order to

mai ntain normal forces wthin B
for recovery of the waistband and%ﬁi~
wai st band (i.e., nonrecoverable r”f‘\‘
anchor zones woul d desirably be kg 7
provi de a maxi num annugth)f stret

:ral spaci ng of the
However, in order to
Hzed wai.s9B4nd,

This Sheet Has Been Replaced




79 '
the |l ateral spacing of the anchor zones woul @ be denggBly chosefg@o be at
a maxi mum Theref orgg . the | ateral aﬁgﬁgtof the a zones ¥s thus
chosen so as to bal ance the need for i ng the nof§¢ arggi%w
need for providing an eNfective anpunt of sffetch/in the el ag 5/
wai st band. I n the diaper ' esi ghed to
fit mediumsize (5.4 kg ‘ : u: o R g | SRR
bet ween the anchor zong 22771 EeietaPa = w':= ORIt S| 46)
is at |east about 25 Seag :

about 50 mMm In the enl

‘npooinE shomn i Flo re 1 ha

.onents 46 |$ nost -referably bét ween about

OO »

of the first attachne

100 mm and about 200 he e+-a BREGHAG he ones 122 is
det er mi ned by rreaé@lQ% the distance fromMke jnner éég e of securlenent
(i.e., that line closeq Lt to t he kongi tudi nal Cl erI|n )y of one arjchor

zone to the innernost I\ine of seéurenent of the ot her anchdr zone wiyh the
el astici zed wai st band n its contracted state. Thus, i.n the enbogi nment
illustrated in Figure t he . 22 ’

26
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T
| ateral spacing.is determ ned by neasuring the di star[cg”?rs {l’ § BERN frost

edge of one of the first attachnent conponents 46 to Bt edgg of
the other first attachnment conmponent 46. Each attachnent conponent
conprises a fastening neans that engages a conpl enentary fastening neans
for providing a variable positioning, passively activated, waist closure.
As used herein, the term"variable positioning closure refers to a
fastening system wherein at | east one of the pesitions of the conponents
can widely vary so as to allow the user to fprmfla closure at a nunber of
different locations. Thus, for etdQdl\e, one of tlhe compbh@Bts may have a
fixed location on the diaper (e.g., t | at e S I ng between the first
attachnment conponents 46 is fixed so asN o pfoyilde for the pretensioning of
the el asticized wai stband 35 and 47 the _paskilve activation of the wai st
cl osure) while the other

1108

11%

1107

1106
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conponent allows for variable Iocatlons of attachment to the fixed

conponent

conponent s

formed (e.qg.

a passively
that a func
effort by t
is achi eved
activation

conmponent s

with littl
t he di aper

within the

conponent s

herei n, the
whi ch

This is in contrast to a

nmust be j oi
, Snaps arjd buckl es).
activated
tional
he di aperer

wai st cl osure.
wai gt closure is achieved with little or
after a suitable initial

“fixed" positioni

requires both of the mating elenents to be fixed in PO
ned at a specific location each i
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mechani cal | y engage each other for providing a variabl e-position closure.
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The hook fastening mterial is preferably int?@?ﬁﬁCENﬂﬂﬁﬁémﬁﬁﬂ'aIIy

engage fibrous elenents of a | oop fastening materi a
secure closure. Thus, a hook fastening material} & QJESEE'QP
_present invention may be manufactured froma w de rjnge t ?
~Suitable materials include nylon, polyester, polyprppylene .oranyd
conbi nati on of these materials, or other materials hs are known in the art.
A suitabl e hook fastening material conprises a nunb I-ng

el enents projecting froma backing such as the commercially avail abl e
mat eri al designated "Scotchmatew brand No. FJ3402 avail able from M nnesot a
M ni ng and Manufacturing Conpany, St. Paul, Mnnesota. Alternatively, the
engagi ng el enents may have any shape such as hooks, "T' s", mushroons, or
any other shape as are well known in the art. An exenplary hook fastening
material is described in U S P i tl ed "Di sposabl e D aper

Having An Irmrovedmia%i-@fénmgxm«lt@@n ﬂeﬂﬁt@ﬁ o0 ab€dribeRt Srtidldsy stidh dO89,
and whi ch pat

ncor rat ed ereln nce ial
preferred hook‘s]‘faag'fse i 1hgo EP’? apriefs, sﬂb‘(ﬁ‘? Fl ers, ahd EPE, ' dng
more particularly, to absorbent artic]es having elastic waist
features providing dynamic fit about the wearer as well as

improved containment characteristics of the absorbent article.

he
lis.

BACKGROUND OF THE INVENTION

Infants and other. incontinent dindividuals wear absorbent
articles such as diapers to receive and contain urine and other
body'exudate%; Absorbent articles function both to contain the
discharged materials and to isolate these materials from the body
of the wearer and from the wearer’s garments and bed clothing.
Disposaﬁie absorbent articles having many different basic designs
are known to the art. For example, U.S. Patent Re. 26,152,
entitled "Disposable Diaper" issued to Duncan and Baker on January
31, 1967, describes a disposable diaper which has achieved wide
acceptance and commercial success. U.S. Patent 3,860,003,
entitled "Contractable Side Portions For Disposable Diaper”,
issued to Buell on January 14, 1975, describes an elasticized leg
cuff disposable diaper which has achieved wide acceptance and
commercial success.

However, absorbent articles have a tendency to sag or gap

away from and to slide/slip down on the body of the wearer during
wear. This sagging/gapping and sliding/slipping is caused by the



. absorbent article is, loaded wi%h body exudates, and by  the
Figure 1, conprises an arr of prongs. 120

materi al . %fmﬂﬁﬂm‘ .aﬁﬁlﬁgy!ﬁéteﬁiﬁéf rﬁprﬁ%t;b(%é{'rgg\tg];r%&ﬁ%Fggﬁlej?t ﬁcﬂ“yest er
and pol yam dgubgdcte@! toadlielsi wedreras empeiions cul Tilsy swgling/gapping oand or mi ng
mnufact or ed Shfhe/ SRR ) F  JRhcbeRt ,yrtiENE ROt ead o8 Frdiafld B2 b
t he t her nopl deakagenand:poar fiitnof ttherabsarhent article abeuts hhet wearer| in
5 borti on of 'TRATAKE neBiohd SndT 16 regidhsTBe the dbarbant anbictels g 10
gl Fg\r/vi Ing the stri® &ng'p t R eeNE8 1 1t"'oIoahl"'F’Etéei\é'f" arii%\e i r%q‘ﬁ g\[‘]‘bngs.
This preferradibbobf f thd eneargryatceriain xosmerctibdlys avedlapper absorbémt maki ng
oo caton [FHENTSTE: Bkt pROAGE Gl Maditoatét Bfteagennpfet ent
1990, whi clexampleppf cadiisppsable diaper with an elastic waist feature which
has achieved wide acceptance and commercial success is disclosed
in U.S. Patent 4,515,595 issued to Kievit and Osterhage on May 7,
1985. Elastic waist features will typically comprise an.
elasticized waistband consisting of an elastic member contractibly
affixed between the topsheet and the backsheet. The elasticized
waistband is, thus, designed to expand and contract with the
wearer’s motions and to maintain the fit of the absorbent article
about the waist of the wearer during use (i.e., provide sustained
dynamic fit). ‘
However, it has been found that absorbent articles having
elastic waist features also have a tendency to sag/gap and
slide/slip during use. Further, the elastic waist feature has a
tendency to rollover or roll-in at the front of the diaper
resulting in a lack of fit about the waist of the wearer,
Thus, it would be advantageous to provide an .absorbent
article having an elastic waist feature that provides better fit,
reduced 1leakage, and wearer comfort. It would further be
advantageous to provide an absorbent article which has reduced
sagging, gapping, rollover, or vroll-in at the waist of the diaper
as well as reduced overall s1iding/slipping of the absorbent
article or the absorbent core on the wearer during use.
Therefore, it is an object of the present invention to
provide an absorbent article having sustained dynamic fit about
the waist of the wearer during use.
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to essentially their preceding in-use configuration.

It is a further object of the present invention to provide a
closure system that maintains/creates lateral tension through at
least a portion of the unique elastic waist feature to enhance the
sustained dynamié fit.

~ These and other objects of the present invention will be more
readily apparent when considered in reference to the following
description and when taken in conjunction with the accompanying
drawings. :
SUMMARY OF TH VE

The present invention provides absorbent articles such as
disposable diapers, incontinent briefs, diaper holders and the
like, that have'a unique elastic waist feature that improves the
dynamic fit of the elasticized waistband as well as the
‘containment characteristics of the absorbent article. Such
absorbent articles comprise a containment assembly preferably
comprising a 1liquid pervious 'topsheet. a 1liquid impervious
backsheet, and an absorbent core positioned between the topsheet
and the backsheet; an elastic waist feature; and a closure system

for creating/maintaining ‘lateral tension through at Jeast a
portion of the elastic waist feature.
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in functional contacting position and conform with the waist of
the wearer. The elasticized waistband is designed to elastically
expand and contract and to dynamically fit the wearer’s waist.
The waistband flexural hinge zone is predisposed to allow the
panel zones to flexurally bend about a defined axes or zone and is
resilient to provide a restoring force/moment that returns the
panel zones to their preceding in-use configuration, especially
when the elasticized waistband has been pretensioned by the
closure systenm. Thus; the elastic waist feature moves with and
conforms to the waist of the wearer as the wearer sits, stands or
moves. The elasticized waistband preferably comprises a portion
of the topsheet, a portion of the backsheet that is preferably
prestrained, an elastomeric member, and a, resilient member that
-'enhancgs the resfliency for the waistband flexural hinge zone.

The absorbent article is also preferably provided with a
closure system (tensioning means) for dynamically
creating/maintaining lateral tension through the elasticized
waistband. The lateral tensfon dynamically created and maintained
by the closure system “activates® the stretch of the elasticized
waistband thereby allowing it to more dynamically expand and
contract with the motions of the wearer. The closure system
preferably comprises a dual tension fastening system. The dual
tension fastening system comprises a primary fastening system for
forming a side closure and a waist closure system for forming a

vafst closure. The primary fastening system maintains the first
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havi ng a comel astiicoredewdidtband./ adiesiwadstyelesures sybtenpr eonprisesestsi tive
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i s incorporafledgitudinally aligned with the elasticized waistband and at least
one second attachment component. Each attachment component
comprises a fastening means that engages a complementary fastening
means for providing a variable positioning, passively activated,
waist closure. The first attachment component(s) preferably
comprise a hook fastening material while the second attachment
component preferably comprises~a loop fastening material.

In an especially preferred embodiment of the present
invention, the absorbent article additionally comprises a pair of
elasticized side panels disposed in the second waist region. The
elasticized side panels provide an elastically extensible feature
that provides a more comfortable and contouring fit by initially
conformably fitting the diaper to the wearer and by sustaining
this fit. The elasticized side .panels further develop and
maintain wearing forces (tensions) that enhance the tensions
developed and maintained by both the primary fasteﬁing system and
the waist closure system. The elasticized side panels especially
assist in pretensioning the elasticized waistband and further
provide more effective application of the diaper. While each
elasticized side panel may be constructed in a number of
configurations, the elasticized side panel preferably comprises a
"zero strain” stretch laminate. The elasticized side panel also
preferably has an extension panel adjacent the leg of the wearer



of the wearer’s skin during use.
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extension forces of the elasticized side panels so as to
accomodate such expansion. In a preferred embodiment of this
elastic waist feature, the elasticized waistband is formed from a
stretch laminate. The stretch 1laminate is comprised of an
elastomeric member and a portion of the topsheet and the backsheet
which all have been mechanically stretched. In a preferred
embodiment, the waistline panel zone is formed by removing a
portion of the backsheet (windowing). ~ The shape of the

elasticized waistband also provides differential extensibility in
the lateral direction.

’

BRIEF DESCRIPTION OF THE DRAWINGS

| While the specification concludes with claims particularly
pointing out and distinctly claiming the subject matter which is
regarded as forming the present invention, it is believed that the
invention will be better understood from the following description
which is taken in conjunction with the accompanying drawings in
which 1ike designations are used to designate substantially
identical elements, and in which: _

Figure 1 is a plan view of a disposable diaper embodiment of
the present invention having portions cut-away to reveal
underlying structure, the outer surface of the diaper facing the
viewer; '

Figure 2 is a fragmentary sectional view of the dlsposable
diaper shown in Figure 1 taken along section line 2-2 of Figure 1;



51 (e.g., a hook %'Eeeﬁang %imlplgﬂed Ffratgﬁentartyh etl)larg %&;an vgew of
: i

b
formed from Ahexdisnesablg &iapertef &he present, invention ipctheofi ﬁ’tfh!g?%r}e goat ed

over a porti @agin Eﬁ'@uih?chfeheﬁmeﬁﬂﬁ fofCthd @1ASET0 WatstFeatiregn
nmechani cal/adhes e fag’ ner (attachnent c %?e%é S 'ﬁh%sdkf |n t he
her ei nbefore ref di EHEPE Ssa prgnep ﬁryngéc ¥ 19l

t hese cases, dtlhpaerashmhrinrmguwrloheknn a];onmseaﬁ;onvﬁtrte anbtqfeFiwﬁpbnent of

the diaper. Alter lay, .t t Wﬁ FeToXacy i screte
strip or patch j ﬂﬁatél T hehglagfee? ﬁe&q?g_:g?ﬁec Wi"rodl rrgnit%ﬁgﬁ%\ﬁn in

Figure 1, eactl'ief|'|"5Q“al‘1'}gcl?ﬁeﬁhecﬁh§(§ﬁ%n‘[’a ﬂ’ﬂf"es@é' Giuser @cth®parate
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is a unitary él R PO ‘(}ﬂﬂ tsing a portion of the topsheet 24 in the second

wai st regi on 58. Riguee phiris aulfragmentary csectiionadniydewnefitarofaldennatiiven si zed
%apg Lt Z‘:;Bﬁ%&%ﬂ @ﬁ?’érzgmtfbla‘?ﬁ\é}\t' ;Bprgé‘ 5p‘%-elentt hﬁw)éﬁtﬁfn ehmgeaﬁyst em
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Figure 5A is a° fragmentary sectional view of a further
alternative disposable diaper embodiment of the present invention
showing a further alternative construction of the elasticized
waistband;

Figure 6 is a fragmentary plan view of another alternative
‘disposable diaper embodiment of the present invention showing an
elastic waist feature of an "expansive tummy panel™ having
differential extensibility in the lateral direction and a
"windowed" elastic waist feature;

Figure 7 is a fragmentary plan view of an alternative
embodiment of the elastic waist feature shown in Figure 6;

Figure 8 is a simplified perspective view of an apparatus
that employs a vacuum web restraint system for mechanically
stretching a portion of a diaper web using meshing corrugated
rolls; _

Figure BA is a simplified view taken along line BA-8A in
Figure 8 showing the manner in which idler rolls are used to cause
the diaper web to wrap the lowermost corrugated rolls;

Figure 88 is a highly enlarged view taken at the inset 8B
shown in Figure 8, showing the degree of meshing of the corrugated
rolls with one another as the "“zero strain" stretch laminate
portion of the diaper web passes therebetween; '
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Figure 12 is a representative graph of deflection force
versus deflection distance of two cycles of the flexure bending
test;

Figure 13 is a perspective view of the test sample created
according to the test procedures for determining the edge
compression stiffness of -a panel zone of the elastic waist
feature§ |

Figure 14 is a simplified side view of the apparatus and test
sample “"set up" for determining the edge compression stiffness of
a panel zone of the elastic waist feature; and

Figure 15 is a representative graph of compression force

versus compression displacement of two cycles of the edge
compression stiffness test.

. DETAILED DESCRIPTION OF THE INVENTION

. As used herein, the term “absorbent article" refers to
devices which absorb and contain body exudates, and, more
specifically, refers to devices which are placed against or in
proximity to the body of the wearer to absorb and contain the
various exudates discharged from the body. The term "disposable”
is used herein to describe absorbent articles which are not
intended to be laundered or otherwise restored or reused as an



GisPUSERU DI 1N all BIHVITUNNEIIva) 1y LUIRAL IV mainist s .

“iti v@atr J

prongs 120 fahserbendnartislexrefgrstn: apsenbeat @ticlesybich, a5k foxmed af, g
Facing i nvar P L e ET e o e oy 20, Th
wai st gcI osur'&“@y\gﬁ‘ﬁh A’B aﬂ"go asar Sgpaﬁ&ﬂgﬁ@&ﬂ@é&ﬁ& aF&atgL?’@% oﬁpongnt
48 conpri si ngeparateholdet and rignent e preferredenbodimepsrof an drsorbentnonwoven
bosi 11 oni ng BANENEERT cthe” Coresaft T ARERL A JHC; the Untkan) THIURRELR | en
46.  The podbsorberth@rpiglen dinnexi 38 sheunrin Figuke échr@mﬂsg@:ﬁ%ﬁwﬂ 46 in
2 get cho?Tie r ?aﬁﬁé ge{% gﬁlgaﬁétﬁ;esézme_rts}] t)? hagal hbserbent artickd gteae)taﬂdhmmh Z}orrpogent
al'tow t he vvaiigfim Fo%’lﬁir g"%‘vé%%?ﬂtt Bemﬂnésg@&nﬁf/%e g osedt'gév)\nﬁ'tgﬁ&fa?ggsogf ?grt) :
Thus, the wabftthel wesaree. syitt should be understood, however, that the present

invention is also applicable to other absorbent articles such as

incontinent briefs, incontinent undergarments, diaper holders and

liners, feminine hygiene garments, and the like.

Figure 1 is a plan view of the diaper 20 of the present

invention in its flat-out, uncontracted state (i.e., with elastic

induced contraction pulied out except in the side panels wherein

the elastic is left in its relaxed condition) with portions of the

structure being cut-away to more clearly show the construction of

the diaper 20 and with the po;'tion of the diaper 20 which faces

away from the wearer, the outer surface 52, facing the viewer. As

shown in Figure 1, the diaper 20 comprises a containment assembly

22 preferably comprising a liquid pervious topsheet 24, a liquid

impervious backsheet 26 joined with the topsheet 24, and an

absorbent core 28 positioned between the topsheet 24 and the

backsheet 26; elasticized side panels 30; elasticized leg cuffs

32; an elastic waist feature 34; and a closure system comprising a

dual tension fastening system generally multiply designated as 36.

The dual tension fastening system 36 preferably comprises a

primary fastening system 38 and a waist closure system 40. The

primary fastening system 38 preferably comprises a pair of

securement members 42 and a landing member 44. The waist closure

system 40 is shown in Figure 1 to preferably comprise a pair of

first attachment components 46 and a second attachment coxﬁponent

48. The diaper 20 also preferably comprises a positioning patch

50 located subjacent each first attachment component 46.
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inner surface 54 generally is formed by at least a portion of the
topsheet 24 and other components joined to the topsheet 24). The
outer surface 52 comprises that portion of the diaper 20 which is
positioned away from the wearer’s body (i.e., the outer surface 52
generally is formed by at least a portion of the backsheet 26 and
other components joined to the backsheet 26). The first waist
region 56 and the second waist region 58 extend, respectively,
from the end edges 64 of the periphery 60. to the lateral
centerline 66 of the diaper 20. The waist regions each comprise a
central region 68 and a pair of side panels which typically
comprise the outer lateral portions of the waist regions. The :
side panels positioned in the first waist region 56 are designated
70 while the §ide panels in the second waist region 58 are
qesignated 72. (In the discussion that follows, unless otherwise
noted, the diaper 20 will comprise a pair of side panels in each
waist region. While it is not necessary that the pairs of side
panels or each side panel be identical, they are preferably mirror
images one of the other.) 1In a preferred embodiment of the
present invention, the side panels 72 positioned in the second
waist region 58 are elastically extensible in the lateral
direction (i.e., elasticized side panels 30). (The lateral
direction (x direction or width) {s defined as the direction
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Figure 2 is a cross-sectional view of the diaper 20 taken

along section line 2-2 of Figure 1 in the first waist region 56.

Figure 2 shows the construction of the elasticized waistband 35 of

the elastic waist feature 34. The. elasticized waistband 35 is

shown in Figure 2- in its contracted or relaxed condition. The

elasticized waistband 35 preferably comprises a portion of the

topsheet 24, a portion of the backsheet 26 that has preferably

been mechanically stretched, and a bi-laminate material comprising

an elastomeric member 76 positioned between the topsheet 24 and

the backsheet 26 and a resilient member 77 positioned between the

backsheet 26 and the elastomeric member 76. The elasticized

waistband 35 1is also provided with regions of securement 78

wherein the backsheet 26 and the topsheet 24 aré" joined to the

bi-laminate material of the elastomeric member 76 and the

resilient member 77. Since the topsheet 24 and the backsheet 26

are gathered when the bi-laminate material is in its relaxed

condition, regions of differential securement are provided which
form_pleats 80. |

In a

Figure 3 is a fragmentary cross-sectional view of the diaper
20 taken along line 3-3 of Figure 1 and depicts a preferred
elastic waist feature construction in the first waist region 56.
The absorbent core 28 is generally shown in Figure 3 and shows the
waist edge 83 of the absorbent core 28. The topsheet 24 and the
backsheet 26 encase the absorbent <core 28 and extend
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interconnecting panel zone 130 comprises a portion of the topsheet
24 and the backsheet 26 while the elasticized waistband 35
comprises a portion of the topsheet 24 and the backsheet 26 and

the bi-laminate material of the elastomeric member 76 and the
resilient member 77.

effective

Figure 2B is a simplified, ~1"rag_.]men'r.ar,y, enlarged plan view of
the disposable diaper 20 in the first waist region 56 showing
generally the various zones and elements of the elastic waist
feature 34. The absorbent core 28 is generally shown and has the
waist edge 83 and the side edges 82. The panel zones of the
elastic waist feature 34 are generally represented by the shaded -
areas. The panel zones comprise the interconnecting panel zone
130 and the elasticized waistband 35 comprising the shaping panel
zone 136 and the waistline panel zone 138. The flexural hinge
zones are generally depicted by lines even though they may
comprise regions or zones which have some significant width so as
to exhibit bending/flexure deformation. The flexural hinge zones
comprise the first flexural hinge zone 132, the second flexural
hinge zone 134, and the waistband flexural hinge zone 140. The
closure system is shown as comprising a pair of first attachment
components 46 longitudinally aligned with the elasticized
waistband 35 so as to maintain/create lateral tension through the
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topsheet .a backsheet, and an absorbent core.) For unitary
absorbent articles, the containment assembly 22 comprises the main
structure of the diaper with other features added. to form the
composite diaper structure. Thus, the containment assembly 22 for
the diaper 20 generally comprises the topsheet 24, the backsheet
26, and the absorbent core 28.

The absorbent core 28 may be any absorbent means which is
generally compressible, conformable, non-irritating to the
wearer’s skin, and capable of absorbing and retaining liquids such
as urine and other certain body exudates. As shown in Figure 1,
the absorbent core 28 has a garment surface 100, a body surface
101, side edges 82, and waist edges 83.

The absorbent core 28 may be manufactured in a wide'variety
of sizes and ‘shapes (e.g., rectangular, hourglass, “T“-shaped,
asymmetric, etc.) and from a wide variety of liquid-absorbent
materials commonly used in disposable diapers and other absorbent
articles such as comminuted wood pulp which is generally referred
to as airfelt. Examples of other suitable absorbent materials
include creped cellulose wadding, meltblown polymers including
coform, cross-linked cellulosic fibers, tissue including tissue
wraps and tissue laminates, absorbent foamé, absorbent sponges,
superabsorbent polymers, absorbent gelling materials, or any
equivalent | material or combinations of materials. The
configuration and construction of the absorbent core may also be
varied (e.g., the absorbent core may have varying caliper zones, a
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-is described in U.S. Patent 4,610,678 entit'led "High-Density
Absorbent Structures® issued to Weisman and Goldman on September
9, 1986. U.S. Patent 4,673,402 entitled “"Absorbent Articles With
Dual-Layered Cores" issued to Weisman, Houghton, and Gellert on
June 16, 1987; and U.S. Patent 4,888,231 entitied “Absorbent Core
Having A Dusting Layer" issued to Angstadt on December 19, 1989;
also describe absorbent structures that are useful in the present
invention. The absorbent core 28 is preferably the commercially
successful absorbent member described in U.S. Patent 4,834,735,
entitled "High Density Absorbent Members Having Lower Density and
Lower Basis Weight Acquisition Zones®, issued to Alemany and Berg
on May 30, 1989. Each of these references are incorporated herein
by reference.
The backsheet 26 is positioned adjacent the garment surface
100 of the absorbent core 28 and is preferably joined thereto by
attachment means (not shown) such as those well known in the art.
For example, the backsheet 26 may be secured to the absorbent core
28 by a uniform continuous layer of adhesive,.a p;tterned layer of
adhesive, or an array of separate lines, spirals, or spots of
adhesive. Adhesives which have been found to be satisfactory are
manufactured by Century Adhesives, Inc. of Columbus, Ohio and
marketed as Century 5227; and by H. B. Fuller Company of St. Paul,
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dynamic mechanical bonds. or any other suitable attachment means
or combinations of these attachment means as are known in the art.
The backsheet 26 ﬁ-imperviou’s to liquids (e.g., urine) 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
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 materials such as a
film-coated nonwoven material. Preferably, the backsheet is a
thermoplastic film having a thickness -of from about 0.012 mm (0.5
mil) to about 0.051 mm (2.0 mils).
In a preferred embodiment of the present invention, at least
a portion of the. backsheet 26 1is subjected to mechanical
stretching in order to provide both a "zero strain" stretch
laminate that forms the elasticized side panels 30 and to
prestrain the portion of the backsheet coinciding with the elastic
waist feature. Thus, the backsheet 26 is preferably elongatable,
most preferably drawable, but not necessarily elastomeric, so that
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films and RR5475 blend for cast films. The backsheet 26 is

preferably embossed (typically, to a caliper of about 0.127 mm

(5.5 mils)) and/or matte finished to provide a more clothlike

appearance. Further, the backsheet 26 may permit vapors to escape

from the absorbent core 28 (i.e., breathable) while still

preventing exudates from passing through the backsheet 26.

The size of the backsheet 26 is dictated by the size of the

absorbert core 28 and the exact diaper design selected. In a

preferred embodiment, the backsheet 26 has a modified hourg'lass

shape extending beyond the absorbent core 28 a minimum distance of

at least about 1.3 cm to about 2.5 cm (about 0.5 to about 1.0

inch) around the entire diaper periphery 60. Preferably, the

backsheet 26 is much wider than the absorbent core 28 in the

second waist region 58 so that the side panels 72 in the second

waist region 58 are generally wider in the lateral direction than

the side panels 70 in the first waist region 56.

The topsheet 24 is positioned adjacent the body surface 101
of the absorbent core 28 and is preferably joined thereto and to
the backsheet 26 by attachmgnt means (not shown) such as those

vwell known in the art. Suitable attachment means are described

with respect to joining the backsheet 26 to the absorbent core 28.
As used herein, the term "joined" encompasses configurations
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reticulated foams; apertured plastic films; or woven or nonwoven
webs of natural fibers (e.g., wood or cotton fibers), synthetic
fibers (e.g., polyester or polypropylene fibers), or a combination
of natural and synthetic fibér#. Preferably, the topsheet 24 is
made of a hydrophobic material to isolate the wearer’s skin from
liquids contained in the absorbent core 28. -

In a preferred embodiment of the present invention, at least
‘a portiori of the topsheet 24 is subjected to mechanical stretching
in order to provide a "zero strain® stretch laminate that forms
the elasticized side panels 30. Thus, the topsheet 24 is
preferably elongatable, most breferably . drawable, but not
necessarily elastomeric, so that the topsheet 24 will, wupon
mechanical stretching, be at 1least to a degree permanently
elongated such that it will not fully return to its original
configuration. In preferred embodiments, the topsheet 24 can be
subjected to mechanical stretching without undue rupturing or
tearing of the topsheet. Thus, it is preferred that the topsheet
24 have a low cross-machine direction (lateral direction) yield
strength. '

There are a number of manufacturing techniques which may be
used to manufacture the topsheet 24. For example, the topsheet 24
may be a nonwoven web of fibers. When the topsheet comprises a
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cuffs 32 for providing improved containment of liquids and other
body exudates. Each elasticized leg cuff 32 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 entitled "Contractable Side
Portions For a Disposable Diaper" issued to Buell on January 14,
1975, describes a disposable diaper which prov'ides a contractible
leg opening having a side flap and one or more elastic members to
provide an elasticized leg cuff (gasketing cuff). U.S. Patent
4,909,803 entitled “"Disposable Absorbent Article Having
Elasticized Flaps" issued to Aziz and Blaney on March 20, 1890,
describes a disposable diaper having “stand-up® elasticized flaps
(barrier cuffs) to improve the containment of the leg regions.
U.S. Patent 4,695,278 entitled "Absorbent Afticle Having Dual
Cuffs” dissued to Lawson on September 22, 1987, describes a
disposable diaper having dual cuffs including a gasketing cuff and
a barrier cuff. U.S. Patent 4,704,115 entitled "Disposable Waist
Containment Garment® fssued to Buell on November 3, 1987,
discloses a disposable diaper or incontinent garment having
side-edge-leakage-guard gutters configured to contain free liquids
within the garment. Each of these patents are incorporated herein
by reference. While each elasticized leg cuff 32 may be
configured so as to be similar to any of the leg bands, side
flaps, barrier cuffs, or elastic cuffs described above, it is
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waist edge 83 of the absorbent core 28 to the end edge 64 of the
diiper 20 and is intended to be placed adjacent the wearer’s
waist. Disposable diapers are generally constructed so as to have
two elastic waist features, one positioned in the first waist
region and one positioned in the second waist region. While a
disposable diaper of the preSenl invention can be constructed with
a single elastic waist feature encircling the wearer, the
discussion regarding the elastic waist feature will focus on
diapers having a pair of elastic waist features, at least one, and
preferably' both, being constructed according to the present
invention. Further, while the elastic waist feature or any of its
constituent elements can comprise a separate element affixed to
the containment assembly 22 of the diaper 20, the elastic waist
feature 34 will be described with respect to a preferred
embodiment in which the elastic waist feature 34 is constructed as
an extension of other elements of the diaper'such as the backsheet
26 or the topsheet 24, preferably both the backsheet 26 and the
topsheet 24. .

While the elastic waist feature 34 need only comprise an
elasticized waistband and a flexural hinge zone joining the
elasticized waistband with the containment assembly; as shown in
Figure 3, the elastic waist feature 34 preferably comprises'
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least up tcankdtm B! fHe waist of the wearer so as to provide improved fit..
As shown in Figure 3, the elasticized waistband 35 comprises a
shaping pénel zone 136; a waistline panel 2zone 138; and a
predisposed, resilient, waistband flexural hinge zone 140 joihing
the shaping panel zone 136 and the waistline panel zone 138. As
used herein, the term “zone* is used to denote an area or element
of the elastic waist feature 34. While a zone of the elastic
waist feature 34 may be a distinct area or element; typically, a
zone of the elastic waist feature will overlap somewhat with an
adjacent zone(s). (For -illustration purposes, the zones are
delineated with brackets in Figure 3.)

The interconnecting panel zone 130 provides a link between
the elasticized waistband 35 and the containment assembly 22 to
allow rotations and translations of the elasticized waistband 35
so that the elasticized waistband may move in functional
contacting position and conform with the waist of the wearer. The
interconnecting panel zone 130 is preferably flexible so that the
interconnecting panel zone is free to deform randomly throughout
its length and width so as to allow the elasticized waistband 35
to maintain contact with the waist of the wearer and to allow the
absorbent core 28 to position itself during wear. While the
interconnecting panel zone 130 may have a significant edge

compression stiffness; in a preferred embodiment, the

interconnecting panel zone 1is flexible such that the edge
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zone 130 is preferably at least about 4.75 mm (about 3/16 inch),

more preferably between about 6.25 mm (about 1/4 inch) and about

12.5 mm (about 1/2 inch) for medium-sized diapers.

The interconnecting panel zone 130 may be constructed from a
separate material flexurally joined to the containment assembly 22
and/or'the elasticized waistband 35, or as an extension of other
elements of the diaper 20. In a preferred embodiment as shown in
Figure 3, the interconnecting panel zone 130 comﬁ?ises a portion
of both the topsheet 24 and the backsheet 26 extending beyond the
waist edge 83 of the absorbent core 28. The backsheet 26 and the
topsheet 24 are preferably joined to each other (joined together)
by an attachment means (not shown) in the interconnecting panel
zone 130 so that they perform as a unit rather than indepéndently
of each other. The attachment means for securing the topsheet 24
and the backsheet 26 to each other preferably comprises an open
paftern network of adhesive deposited in a spiral or looping
pattern, although other attachment means as described hereinbefore
may also be used. :

The interconnecting panel zone 130 is flexurally joined with
the containment asqgﬁbly 22 and the shaping panel zone 136 by
flexural hinge zones (first flexural hinge zone 132 and second .
flexural hinge zone 134, respectively) so that the elasticized
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February 28, beddi®§; befween the panel zones. For example, the materials
making up the panel zones can be scored, compressed, embossed,
creased, folded, bonded, reduced, cut, notched, slit, or
eliminated to form an axis or axes of flexural bending.
Typically, these methods will concentrate stresses/tensions to a
particular line or axes through which flexural bending can occur.
A line of 'reduced extension or a line of restraint may also be
formed between zones to form a hinge zone. As an alternative, the
flexural 'hinge zone may comprisé a zone of material discontinuity
“between the panel zones. For example, the materials making up the
panel zones may have a relative different modulus of bending or
elasticity to prdvide an area or zone of different flexural
resistance (differential bending stiffness between the zomes).
which allows flexural bending between the panel zones.

As shown in Figure 3, the second flexural hinge zone 134
Joining the elasticized waistband 35 (shaping panel zone 136) with
the interconnecting panel zone 130 is formed at the zone where
there is a structural discontinuity due to the el imination of the
elastomeric member 76 and the resilient member 77 from the
interconnecting panel zone 130. Thus, the second flexural hinge
zone 134 is created adjacent the bottom edge of the elastomeric
member 76 and the resilient member 77. The first flexural hinge
zoné 132 joining the interconnecting panel zone 130 with the
containment assembly 22 is formed at the zone where there is a
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zone 136; a waistline panel zone 138; and a predisposed,

resilient, waistband flexural hinge zone 140 joining the shaping

panel zone 136 and the waistiine panel zone 138.

The shaping panel zone 136 is the portion of the elasticized

waistband 35 that is positioned .between -the waistband flexural

hinge zone 140 and the second flexural hinge zone 134. The

shaping panel zone 136 thus ‘will typically define ‘the "lower

segment” of the elasticized waistband 35. The shaping panel zone

136 is elastically extensible in at least the lateral direction to

allow dynamic expansion and contraction of the elasticized

waistband during use. The shaping panel .zone .136, as later

discussed, also preferably has a relatively significant edge

compression stiffness so that the shaping panel zone 136 will not

rope, deform, or compact in use and so that the shaping panel zone

136 will maintain its shape to resist compfessidn and buckling of

the elasticized waistband during use.

The waistline panel zone 138 is the portion of the

elasticized waistband 35 that is positioned toward the end edge of

the diaper from the waistband flexural hinge zone 140. The

waistline panél zone 138 thus will generally define the “upper

segment” of the elasticized waistband 35. The waist]ine panel

zone 138 will preferably form at least a portion of the end edge

of the diaper 20. The waistline panel zone 138 is designed to
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.or equal to the edge compression stiffness of the waistline panel
zone 138. In a preferred embodiment of the present invention,
since the shaping panel zone 136 and the waistline panel zone 138
are constructed of the same materials, the edge compression
stiffness of the shaping panel zome 136 is about equal to the edge
compression stiffness of the waistline panel ‘zone 138. It has
been found that the shaping panel zone 136 preferably has an edge
compression stiffness greater than about 100 gramsf, more
preferably greater than about 115 gramsf, most preferably greater
than about 130 gramsf. Typ1ca'|'ly, in preferred embodiments of the
present invention, the edge compression stiffness of the shaping
panel zone 136 is between about 130 and about 170 gramsf. The
edge compression stiffness of a panel zone of the elastic waist
feature 34 can be determined using the method as hereinafter
described.
The waistline pané'l zone 138 is resiliently/flexurally joined
with the shaping panel zone 136 by the waistband flexural hinge
zone 140. As used herein, the term ‘“resiliently/flexurally
joined" means a joint between panel zones or a panel zone and the
containment assembly adapted to allow relative flexural bending
between the panel zones when forces are applied that provides a
restoring force/moment to resiliently return the panel zones to
esséntial'ly their preceding configuration when the forces are
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t he opposi ng mearer duringeuse are applied and to return the shaping panel zone
136 and the waistline panel zone 138 to essentially their
preceding in-use (pi‘etensioned) configuration when these forces.
are removed by providing a restoring force/moment. In a preferred
embodiment shown in Figures 1-3, the waistband flexural hinge zone
140 is constructed to be resilient by providing a resilient member
77 in the elasticized waistband 35. It has been found that in
order to provide the necessary resiliency for the waistband
flexural hinge zone and to overcome the normal forces encountered
durin'g wear of the diéper so ‘as to reduce rollover or roll-in, the
waistband flexural hinge zone 140 should have a bending flexure
restoring force greater than about 20 gramsf, more preferably
greater than about 25 gramsf§, and most pfef_era_b]y greater than
about 30 gramsf. In preferred embodiments of the present
invention, the waistband flexural hinge zone will have a bending
flexure restoring force between about 30 gramsf and about 50
gramsf. A method for measuring the bending flexure restoring
force of a flexural hinge zone, particularly the waistband
flexural hinge zone, is hereinafter described. '
The waistband flexural hinge zone 140 is also “predisposed”
so that the waistline panel zone 138 and the shaping panel zone
136 will flexurally bend at a defined zone or axes in the
elasticized waistband 35 for each given application of force io
the elasticized waistband 35. This predisposition of the
waistband flexura) hinge zone 140 also allows the elasticized
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the build up %e:?dttatieﬁiﬁgréezgge eﬁ'ovﬁayusc%mpr{)se an axes or line created by.
embossing, creasing, or folding the elasticized waistband along a
defined line. For instance, the elasticized waistband could be
prefolded by the manufacturer inside of the packaging for the
article to preshape or preform a waistband flexural hinge zone in
the elasticized waistband. A line of reduced extension (or the
reverse of a line being exi:enﬁ{b'le and the surrounding areas being
nonextensible) may be provided to form the waistband flexural
hinge zone by providing spaced apart bands or lines of glue,
thread, or other materials that provide a structural discontinuity
between them in order to predispose the waistband flexural hinge
zone. A change in the lamination or bonding pattern or technique
- may also form the waistband flexural hinge zone. “Any of the other
wiys of i:reating a flexural hinge zone 'previl'ous'ly discussed herein
may also be used to form the wai stband flexural hinge zone.

In a preferred embodiment as shown in Flgures 1 and 2B, the
waistband flexural hinge zone 140 is formed by a structural
dlscontinuity_ between the shaping panel zone 136 and the waistline
panel zone 138. As shown in Figure 2B, the materials forming the
elasticized waiStband 35 are secured to each other at transverse

~ regions of securement 78 preferémy comprising a pattérn of
disérete, spaced, securement zones 79, most preferably the
securement zones comprising dynainic mechanical bonds. Due to the
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of different configurations including those described herein with
regard to forming an elasticized side panel. In a preferred
embodiment as shown in Figure 2, the elasticized waistband 35
preferably is constructed from four méterials_ laminated together.
The elasticized waistband 35 pt?eferab]y comprises a portion of the
topsheet 24; a portion of the backsheet 26, this portion of the .
backsheet being preferably “mechanically prestrained"; an
elastomeric member 76; and a resilient member 77. The elastomeric
member 76 and the resilient ‘member 77 are preferably joined
together, preferably by dynamic mechanical borids, to form an
elastic laminate prior to being combined with the topsheet 24 and

~the backsheet 26. This bi-laminate is preferably positioned

between the topsheet 24 and the backsheet 26 with the resilient
member 77 disposed toward the backsheet 26 and the elastomeric
member 76 disposed toward the topsheet 24. Thus, the elastomeric
member 76 is preferably positioned between the topsheet 24 and the
prestrained backsheet 26 with the resilient member 77 preferably
" being positioned between the prestrained backsheet 26 and the
elastomeric member 76.

The elastomeric member 76 is operatively _assoc_iated with the
elasticized waistband 35, preferably_between_ the topsheet 24 and
the backsheet 26, so that the elastomeric member 76 allows the
elasticized waistband 35 to be e'lastica'lly extensible in the
lateral direction (i.e., laterally e'lastically extensible), and so
that it can contractively return to its substantially unrestrained
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) Alternatively, the elastomeric member 76 can be operatively
associated in the elasticized waistband 35' by securing the
elastomeric member 76 to the topsheet 24, the backsheet 26, or
both while the elastomeric member 76 is in a substantially
untensioned condition, at 1least a portion ‘of the laminate
containing the elastomeric member 76 then being subjected to
mechanical stretching sufficient to permanently elongate the
topsheet 24 and the backsheet 26 components of the laminate, ar)d
then the composite or elastomeric laminate is returned to its
substantially untensioned condition. The elasticized waistband 35
is thus formed into a "zero strain® stretch laminate. (As
discussed hereinafter, the elastomeric laminate may alternatively
be operatively associated in a tensioned condition and subjected
to mechanical stretching to form a mechanicaily stretched.,'
pretensioned, stretch laminate.)

In an especially preferred embodiment as shown in Figure 2,
the elastomeric member 76 can be operatively associated in an
uncontracted state and then treated to contract. In this
embodiment, the elastomeric member 76 can be formed from materials
which contract unidirectionally and become elastic following
specific treatment such as heating. Examples of such materials
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materials. For example, the elasticized waistband may be formed
from one or a plurality of elastomeric members operatively.
associated between the topsheet and the backsheet; the elastomeric
member may have varying widths and lengths; .or the elastomeric
member may . comprise relatively narrow strands of elastomeric
material or a larger area patch of elastomeric material. One
elastomeric material which has been found to be suitable for use
as the elastomeric member is -an elastomeric foam such as the
polyurethane foam such as is available from Bridgestone of
Yokahama, Japan ‘and designated Bridgestone SG Polyurethane Foam.
Other suitable elastomeric materials for use as the elastomeric
member include "live" synthetic or natural rubber, elastomeric
films (including heat-shrinkable elastomeric films), formed
elastom2ric scrim, or the']ike. In an especially preferred
embodisient as is shown in Figure 2, the elastomeric member 76
comprises a heat-shrinkable elast-meric film such as marketed by
Exxon Chemical Company of Florham rark, New Jersey.

The resilient member 77 is a layer or layers that provides .

enhanced shape recovery and bending stiffness to the elasticized
waistband  35. The  resilient member 77  provides
compression/buckling resistance in the _' longitudinal direction
(machine direction) so that the waistband flexural hinge zone 140
will be resilient so.as to provide a restoring force/moment. The

resilient member 77 also has a relatively high caliper to provide
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outside of the backsheet 26, on the outside of the topsheet 24, or

in a number of other configurations. The resilient member 77 is

preferably positioned between the backsheet 26 and the elastomeric

member 76 to provide greater compression/buckling resistance on

the backsheet side of the e‘lasiic_ized waistband 35 since it will

fi11 the rugosities or pleats 80 in the longitudinal axis between

the bond sites, for providing bending resistance about the lateral

axis of the elasticized waistband, and to optimize and ‘reduce

wicking in the laminate material forming the elasticized

waistband. - . '

The resilient member 77 may take on a number of different
sizes, shapes, configurations, and materials. For example, the
resilient member may be formed from one or a plurality of
resilient members; the resilient member may have varying widths,
lengths, thickness, and shapes. The resilient member 77

- preferably comprises a separate piece of material positioned in
the elasticized waistband. Alternatively, the resilient member
may comprise a portion of any or all of the materials making up
the elasticized waistband 35, including the elastomeric member 76,
the topsheet 24, or the backsheet 26. In a particular alternative
embodiment, the resilient member 77 comprises the same piece as
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nonwoven carded web having a basis weight in the range of from
about 20-45 grams per square yard. The fibers are oriented in the
machine direction to provide enhanced buckling/compression
resistance in this direction. The nonwoven web is comprised of 3
denier bicomponent fibers of polyester core material and
_ copolyolefin sheathing material, such fibers being available from
- Hoecht as CELBOND stable fiﬁérs; ‘or of a polypropylene core
material and polyethylene sheathing material, such fibers being
available from Danaklon or Hercules. After cardfdg the nonwoven
web to orient the fibers in the machine direction, the nonwoven
web is put through an air-thru bonding process to provide bulk
(loft or thickness) to the resilient member to enhance its
resiliency. (Examples of high loft nonwoven webs of bicomponent
thermoplastic resin fibers that are air-thrt bonded are disclosed
in U.S. Patent 4,883,707 issued to Newkirk on November 28, 1989,
and incorporated herein by reference.) Exemplary air-thru bonded
nonwoven carded webs of bicomponent  thermoplastic fibers are
available from Fiberweb North America of Greenville, North
Carolina or from Veratec Corporation of Walpole, Massachusetts.

In a preferred embodiment of the present invention as shown
in Figure 2A, the portion of the backsheet 26 forming the
elasticized waistband 35 has been “prestrained” or "“mechanically
prestrained” (i.e., sﬁbjected'to some degree of localized pattern
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The backsheet 26 of the present invention can be prestrained
by directing the backsheet through an incremental mechanical
stretching system similar to the operation described herein with
respect to the formation of the “zero strain" stretch laminate
elasticized side panels 30, prior to combinfng the backsheet into
~ the finished diaper product. The corrugated or grooved segments
_contained on the rolls are interrupted to bring about the pattern
of ribs in the machine direction and the cross-machine direction.
The registration of the web of the backsheet is such that the
portion of the backsheet to be prestrained substantially coincides
with the corrugated or grooved segments contained on the uppermost
corrugated rolls as the backsheet passes between the segments of
the uppermost corrugated rolls and the cofrugated or grooved
Towermost corrugated rolls. The backsheet can alternatively be
prestrained by using deep embossing techniques as are known in the
art. _
In a preferred method for making the diapers of the present
invention, after the backsheet web has been prestrained, and after
the backsheet web has been removed from the corrugated combining
rolls, a continuous spray glue is applied to the backsheet web.
-The elastic laminate comprising the resilient member and the
heat-shrinkable elastomeric member is dynamically mechanically
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the el astoneric E
particularly the elastomeric member 76. The term "essentially

across” is used in this context to indicate that the transverse
regions of securement need not extend absolutely across the entire
width of the elastomeric member 76 so long as they extend
sufficiently far across the width to provide the function
discussed hereinafter. As illustrated, the transverse regions of
securement 78 are shown to be disposed at essentially a right
angle to the Jateral centerline 66 and to the lateral extent of
the elasticized waistband 35. This is the preferred orientation.
One can, however, depart from true transversity without departing
from the scope and spirit of the invention. .
In Figures 1 and 2B, the transverse regions of securement 78
are shown as discrete, spaced, securement zones 79 effectively
attaching the webs of material forming the elasticized waistband
35 (the topsheet 24, the backsheet "26. the resilient member 77,
and the elastomeric member 76 in a preferred embodiment) together.
While the shape of the discrete securement zones may vary, the
discrete securement zones 79 are preferably circular, elliptical,
oval, rectangular, or square shaped. The.discr_'ete. securement
zones 79 are preferably regularly spaced in a pattern (as shown in
Figure 2B) (except where the waistband flexural hinge zone 140 is
formed), although they can be nonuniformly spaced. The precise
means for providing the securement zones 79 can be readily
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spaced from about 7.0 mm (0.275 in) to about 8.9 mm (0.375 in)

from center to center in the transverse direction and from about .

1.9 mm (0.375 in) to about 3.8 mm (0.15 in) from center to center

in the 1longitudinal direction. (One row of bond sites are

eliminated in each column such that there is a longitudinal gap of

about 1.0 mm (about 0.040 in) to about 3.8 mm (0.150 in) from

center to center to form the waistband flexural hinge zone 140.)

In the most preferred embodinfent, the securement zones 79 are

spaced about 8.3 mm (0.325 in) from center to center in the

transverte direction and about 2.8 mm (0.112 in) from center to

center in the longitudinal direction with an offset gap spacing of

about 0.71 mm (0.028 in) from center to center between adjacent

rows in the longitudinal direction.

As illustrated in Figure 2, the discrete securement zones 79

on either side of the elastomeric member 76 are in register (i.e.,

they are coextensive). This is a preferred orientation, but the

discrete securement zones 79 of the topsheet 24 to the elastic

laminate material can be offset from the adjacent discrete

securement zones 79 of the backsheet 26 to the elastic laminate

material. .

In an alternative embodiment, the elasticized waistband in

the second waist region 58 (or the first waist region 56 if

elasticized side panels are disposed therein) and the elasticized

side panels 30 can be formed by securing a single piece of
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facility on | afi SdomindNIyChbmPSant elasticized waistband, "expansive tummy
panel”, that allows the elasticized waistband to differentially
shape, expand and- move with the stomach of the wearer as the
wearer moves, sits, and stands. Differential extensibility along
the longitudinal axis when stretched in the lateral direction of
the elasticized waistband can be achieved in a number of ways such
as is discussed with respect to the elasticized side panels 30.
As shown in Figure. 6, a preferred differential extensibility
elasticized waistband has a pentagona’l shape.

The diaper 20 is also preferably prowded with a closure
system (tensioning means) for dynamically creatmg/maintaimng
lateral tension through the elasticized waistband 35. The lateral
tension dynamically created and maintained by the closure system
*activates" the stretch of the elasticized waistband 35 thereby
allowing it to more dynamically expand and contract with the
motions of the wearer. Gapplng of the elasticized walstband is -
also reduced by the activated stretch since it is held in tension
to snugly fit against the wearer’s waist both when the diaper is
initially fitted to the wearer and during use. Further, rollover
of the -elasticized waistband 1is reduced by the tension
created/maintained by the closure system. Thus, the closure
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~a diaper having a dua)l tension fastening system are described in

commonly assigned, co-pending, U.S. Patent Application, P& Case

4412," wefl et al., “Absorbent Article With Fastening Syﬁt_em

Providing Oynamic Elasticized Waistband Fit®, filed concurrently

herewith; the specification and drawings of which are incorporated

herein by reference.

The dual tension fastening system 36 forms both a side
closure and a waist closure. The dual tension fastening system 36
thus comprises a primary fasténing system 38 for providing the
side closure and a waist closure system 40 for providing the waist
closure. The primary fastening system 38 maintains the first
waist region 56 and the second waist region 58 in an 6ver‘lapping
configuration such that lateral tensions are maintained around the
circumference of the diaper to maintain the diaper on the wearer.
The waist closure system 40 forms a waist closure that dynamically
maintains/creates lateral tensions through the elasticized
waistband 35 so as to improve the fit .and containment
characteristics of the diaper 20 by reducing gapping, sagging, and
rollover of the elasticized waistband 35.

As shown in Figure 1, the primary fastening system 38
comprises a securement member 42 disposed adjacent each
longitudinal edge 62 in the second waist region 58, and at least
one landing member 44 disposed in the first waist region 56 so as
to form a portion of the outer surface 52. Each securement member

42 preferably comprises a tape tab 92 and a first fastening
(%*see page 86 for application equivalent)
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be carried oupriaryi Fastening i Systelii haeing Tombivatdow padirdsiveymeahamigahg
meshi ng plateéf%;hge elements is described in U.S. Patent 4,946,527 entitled
"pressure-Sensitive Adhesive Fastener And Method of Making Same"
issued to Battrell on August 7, 1990. Each. of these patents are
incorporated herein by reference. In a preferred embodiment of
the present invention as is shown in Figure 1, the primary
fastening system 38 comprise§ an adhesive tape tab fastening
system comprising a.'tape tab 92 having"an adhesive attachment
layer 96 and a landing member 44 comprising a reinforcing strip
116 joined to the backsheet 26. Examples of such adhesive tape
tab fastehing systems are disclosed in U.S. Patent 3,848,594
entitled "Tape Fastening System forlpisposab]e Diaper" issued to
Buell on November 19, 1974; and the adhesive tape tabs,
reinforcing strif. and indicia means disclosed in U.S. Patent Bl
4,662,875 entitled "Absorbent Article® issued to Hirotsu and
Robertson on May 5, 1987. Each of these'patents'are incorporated
herein by reference.
Each securement member 42 of the primary fastening system 38
is intended to provide a fastening means for engaging the landing
-~ member 44 so as to provide a secure, preferably a variable
positioning, side closure for the diaper.20. Thus, the securement
member 42 comprises at least one fastening component. Each
securement member 42 also preférably comprises a means for
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reference. A particularly preferred tape tab 92 has a fastening

surface 98 and a backing surface 99. The fastening surface 98 is .

that surface of the tape tab 92 designed to engage the landing

member 44 of the present invention. Thus, the fastening surface 98

of the tape tab 92 is generally oriented to face the inner surface

54 of the diaper 20. The backing surface 99 is that surface

opposed to the fastening -surface 98 and generally faces the outer

surface 52 of the diaper 20. The backing surface 99 is thus

generally exposed during wear of the diaper 20. '

The preferred tape tab 92 is one which is joined to the

backsheet 26 of the diaper 20 to create a fixed portion 93 (i.e.,

that end of the tape tab 92 joined to the diaper 20 during

manufacture). The tape tab 92 has another element which is the

tab portion 94 (i.e., that end of the t'ape tab 92 that extends

outwardly beyond the longitudinal edge 62 of the diaper 20 and

that is grasped by the diaperer in securing the diaper on the

- wearer). The distal edge 97 of the tape tab 92 preferably has

rounded corners to eliminate the possibility of harsh corner edges

contacting the wearer’s skin so as to prevent stomach red marking.

The preferred tape tab 92 of the present invention also comprises-

a release portion 95 joined to the topsheet 24 of. the diaper 20.

The release portion 95 allows the tab portion 94 to be inwardly

folded during manufacture to protect the adhesive attachment layer

96 from contamination or delamination prior to use. The release
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: size wearers and that the fastening system be simple and easy to
use. Therefore, the fastening components should allow for
variable positioning of the zone of closure so that the diaper may
fit a range of sizes while also being simple to fasten ‘with
minimal effort. The fastening ::omponents thus comprise any of the
well known attachment means for achieving an adjustable
‘positioning secure closure as defined hereinafter. Examples of
such adjustable positioning attachment means include an adhesive
attachment layer such as a pressure-sensitive adhesive as are
known in the art, a mechanical closure element such as a hook
‘fastening material or a loop fastening material, any cohesive
materials as are known in the art, or a combination of an
adhesive/mechanical closure element, as hereinafter described with
respect to the waist closure system 40.
The fastening component is disposed on the securement member
42 such that it may be a separate member joined to and associated
wit~ the securement member 42 or a unitary member with the
securement member 42. For ex_émp'le, the topsheet 24 or the
backsheet 26 may be manufactured from a material that mechanically
engages the landing member 44 (the topsheet 24 or the backsheet 26
being a unitary fastening component). Alternatively, a discrete
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are incorporated herein by reference.) When the securement member .

42_comprises a tape tab 92, the first fastening component 112 is
preferably positioned either on all of or at least a portion of
the fastening surface 98 of the tab portion 94. The first
fastening  component 112 may comprise "2  combination
adhesive/mechanical closure element having an adhesive attachment
layer and a mechanical closure element disposed on another area of
the tab portion 94 on the fastening surface 98 and adjacent the
distal edge 97 of the tape tab 92. An exemplary embodiment of.
this configuration is disclosed in the hereinbefore referencgd
U.S. Patent 4,869,724 entitled "Mechanical Fastening Systems With
Adhesive Tape Disposal Means For Disposable Absorbent Article”
issued to Scripps on September 26, 1989, which is incorporated
herein by reference. _
The landing member 44 of the primary fastening system 38
provides a means for securing ifself to the securement member 42
to provide a side closure and to maintain the first waist region
56 and the second waist region 58 in an overlapping configuration.
The Tanding member 44 may be disposed ahywherg on the diaper 20 so
long as it can engage the securement member 42 so as to provide
the side closure and, preferably a variable positioning side
closure. For example, the landing member 44 may be disposed so as
to form a portion of the outer surface 52 in the first waist



Because the landing member 44 determines the approximate location
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extends laterally outwardly to a'lmost the longitudinal edges 62.

The landing member 44 may either be a discrete, separate
~ element or elements joined to the diaper 20 or a unitary piece of
material with an element of the diaper 20. The landing member 44
may thus comprise, for example, the topsheet 24 or the backsheet
26. While the landing member 44 can assume varying sizes and
shapes, it preferably comprises‘ one or more patches of material
Joined to the backsheet 26 in the first waist region 56 that
allows for maximum fit adjustment of diaper 20 to the wearer. In
a preferred embodiment of the diaper 20 as illustrated in Figure
1, the landing member 44 has an elongate, rectangular-shape and is
secured to the backsheet 26 in the central region 68 of the first
waist region 56 by an adhesive attachment means (not shown) as
have been previously discussed. The landing member 44 comprises a
fastening component (sécond fastening component 114) engageable:
with the fastening component of the securement member 42 (first
fastening component 112). Thus, the fastening component of the .
landing member 44 (second fastening component 114) may be
manufactured from a wide range of materials and configurations
capable of securely engaging the fastening component "of the
securement member 42 (first fastening component 112).
When the first fastening component 112 of the securement
member 42 -comprises an adhesive attachment_ layer 96, the second
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backsheet 26 to form a portion of the outer surface 52 of the diaper 20. A
: preferred reinforcing strip 116 comprises a sheet of biaxially
oriented polypropylene film.
The reinforcing strip 116 is also preferably provided with
indicia means 118 for aiding the diaperer in fitting the diaper to
a wearer to obtain optimal waist fit and 1e§ opening fit. . The
‘indicia means 118 may be any type of lines, patterns, ornamental
designs, symbols, script, color codes, or other markin'gs which
have the capability, either inherently or with additional
denotation, to aid an individual fitting the diaper to the wearer
to promptly locate the dgsired affixation points for a particular
tape tab fastener. Such indicia means 118 "are more fu1'ly '
described in U.S. Patent Bl 4,662,875 entitled "Absorbent Article"
which issued to Hirotsu gnd Robertson on May 5, 1987 and which is
incorporated herein by reference. Indicia means of the present
invention are preferably a combination of different geometric
shapes, colors, and objects such as SESAME STREET or DISNEY
characters. ‘ '
The dual tension fastening system 36 additionally comprises a
waist closure system 40 for providing a waist closure adjacent the
end edge 64 of the diaper 20. The waist closure anchors a portion
of the span of the end edge 64. Further, when the diaper 20
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achieved. The positional relationship of the elasticized
waistband 35 with the elasticized side panels 30 (i.e., -the
geometric relationship between the anchor zones of the first
attachment components 46) establishes a defined waist
circumferential dimension adjacent the end edge 64 of the diaper
20 which is distinct (longitudinally spaced) from the
_ circumferential dimension established by the side closure formed
by the primary fastening system 38. This distinct, defined waist
circumferential dimension creates/maintains the required fit
dimensioh(s) at the upper extremities (adjacent the end edge 64) .
of the diaper 20. Thus, the waist closure system 40 of the
present invention can also be beneficial for use on diapers not

_ employing an elasticized waistband (e.g., a waistshield or a
nonextensible waist feature) so as to maintain a nonextensible fit
at the end edge.64 (upper edge) of the diaper 20. The anchoring
also provides a means for transferring shear forces (tensions)
between the elasticized waistband 35 and the elasticized side
panels 30 so as to enhance the initial pretenswn created within
the elasticized waistband 35.

The waist closure also creates/maintains lateral tension(s)
through the elasticized waistband 35. The waist closure
contributes some portion of an initial pretension (lateral
tension) within the elasticized waistband 35 that allows the
elasticized waistband 35 to snugly fit against the wearer’s waist
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maintenance of the tension thus results in reduced gapping and
better sustained fit of the elasticized waistband. Furthgr, the
lateral tension(s) created/maintained by'the waist closure provide
restoring forces within the elasticized waistband that reduce or
counteract the incidence of waistband "rollover*. Thus, the waist
closure system 40 provides a closure about the waist of the wearer
to impf-ové the initial and dynamic - fit and containment
characteristics of the diaper in the waist regions.
_As shown in Figure 1, the waist closure system 40 comprises
at least one, preferably a pair of, first attachment component(s)
46 and at least one second attachment component 48. As shown in
Figure 1, the first attachment component(s) 46 are longitudinally
aligned with the elasticized waistband 35 so that the lateral
tensions dynamically created/maintained by the waist closure
system 40 extends in and through the elasticized waistband 35
during use. Further, the attachment components of the waist
c'_losure system 40 are longitudinally spaced from the securement
members 42 and the landing member 44 of the primary fastening
system 38 to provide a distinct, defined waist circumferential
dimension for the diaper and two distinct zones of 1lateral
tension(s). - The zone of tension created by the primary fastening
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positioning with the first attachment components 46 (e.g., the

second attachment component(s) is relatively wide). In this '
embodiment, since the lateral spacing of the first attachment
components - 46 is fixed, the 1lateral spacing of the first
attachment components 46 determines and sets the lateral spacing
of the anchor zones. In an alternative embodiment, the waist
closure system 40 may comprise a pair of second attachment
components 48 laterally spaced from each other and a first
attachment component(s) 46 that allows adjustable positioning wit,h
the second attachment components 48 (e.g., the first attachment
component 46 is relatively wide). In this embodiment, the lateral
spacing of the anchor zones is determined by the size of the waist
of the wearer and the 3vera'l]'dimension/shape_ of the diaper since
the location of where the second attachment components 48 engage
the first attachment component(s) 46 depends upon the overlap of
the side panels in the second waist region 58 with the side panels

in the first waist region 56.

The preferred lateral spacing of the anchor zones 122 is
- designed to allow passive activation of the waist closure when the
~ side closure is formed, and to assure the u_taintenance of normal
forces applied to the waist of the wearer to decrease the tendency
of the elasticized waistband 35 to nonrecoverably rollover while
providing an effective. amount of stretch in the elasticized
waistband that improves the fit and containment of the diaper in
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lateral spacing is at least about 50 mm. In the embodiment shown

in Figure 1, the lateral spacing of the first attachment

components 46 is most preferably between about 100 mm and about

200 mm. The lateral spacing of the anchor zones 122 is determined

by measuring the distance from the innermost line of securement

(i.e., that 1ine closest to the ‘]ongitudina'l centerline 67) of one

anchor zone to the innermost line of securement of the other

anchor zone with the elasticized waistband in its contracted

state. Thus, in the embodiment {llustrated in Figure 1, the

lateral spacing.is determined by measuring the distance from the

-innermost edge of one of the first attachment components 46 to the

innermost edge of the other first attachment component 46.

Eadh attachment component comprises a fastening meins that
engages a complementary fastening means for providing a variable
positioning, passively activated, waist closure. As used herein,
the term "variable positioning” closure refers to a fastening
system wherein at least one of the positions of the components can
widely vary so as to allow the user to form a closure at a number
of different locations. Thus, for example, one of the components
may have a fixed location on the diéper (e.g., the lateral spacing
between the first attachment components 46 is fixed so as to
provide for the pretensioning of the elasticized waistband 35 and
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or red narkicapponents REMoAGHAVYNEngaBEEAchDother so as to provide a secure
anchor with 1little or no additional effort but also to be
positioned on the diaper in an arrangement that creates/maintains
the lateral tensions within the elasticized waistband 35.
As shown in Figure 1, the attachment components preferably
~comprise mechanical closure elements.. As used herein, the term
“mechanical closure elements” describes fastening means which
mechanically engage each other for providing a variable-position
closure. Thus, the mechanical closure elements may comprise any
" of the well known means for achieving a variable-position closure
by mechanical engagement such as 'VELCRO or other hook and loop
fastening materials. '
When the first attachment component 46 comprises a mechanical
closure element, the second attachment component 48 may comprise
“identical" complementary mechanical closure elements or
"distinct" complementary mechanical closure elements. As used
herein, the term "identical® complementary mechanical closure
elements is used to define mechanical fastening systems wherein
the engaging elements of the first component and the second
component comprise the same configuration or structure that are .
interlocking. Examples of such systems are described in U.S.
Patent 4,322,875 entitled "Two Strip Materials Used For Forming
Fasteners" issued to Brown, et al. on April 16, 1982. The term
"distinct® complementary mechanical closure elements is used
herein to define mechanical fastening systems wherein the first
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in the perfqidmRaffea?ly engage fibrous elements of a loop fastening material
so as to provide a secure closure. Thus, a hook fastening
material according to the present invention may be manufactured
from a wide range of materials. Suitable materials include nylon,
polyester, polypropylene, or any combination of these materials,
or other materials as are known in the art. A suitable hook
fastening material comprises a number of shaped engaging elements
projecting from a backing such as the commercially available
material designated “"Scotchmate" brand No. FJ3402 available from
Minnesqté Mining and Manufacturing ‘Company, St. Paul, Minnesota.
Alternatively, the engaging elements may -have any shape such as
hooks, "T’s", mushrooms, or any other shape as are well known in
the art. An exemplary hook fastening material is described in
U.S. Patent 4,846,815 entitled "Disposable Diaper Having An
-Improved Fastening Device" issued to Scripps on July 11, 1989, and
which patent is incorporated herein by reference.

An especially preferred hook fastening material, as shown in
Figure 1, comprises an array of prongs 120 formed of thermoplastic
material. Hot. melt adhesive thermoplastics, in particular
polyester and polyamide hot melt adhesives, are particularly well
suited for forming the prongs of the hook fastening material. The
prongs 120 are preferab]y manufactured using a modified gfavure
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panel s 30 of petyprppyiena; ianycrrombination of these materials, or other

o materials as are known in <he-art. A suitable loop fastening
material comprises a number of fiber loops projecting from a
backing such as the commercially available material designated
“Scotchmate® brand 'ny‘lon woven loop No. SJ3401 available from

~ Minnesota Mining and Manufactuing Company, St. Paul, Minnesota.

Another commercially available loop fastening material comprises a
tricot knit fabric having a plurality of nylon "filament loops
projecting from a backing of nylon such as ‘the commercially
available material designated “Guilford No. 16110" available from
Guilford Mills of Greensboro, North .Carolina. An exemplary
inexpensive loop fastening material and a method of making such a
loop fastening material are described in European Patent
Application 0 289 198; The Procter & Gamble Company, published
‘November 2, 1988, which application is “incorporated herein by
reference. A suitable loop fastening material may also be a woven
or nonwoven fabric or any other type of fibrous material or loop
material which are well known in the art. Examples of nonwoven
materials suitable for use as a loop fastening material herein are
discussed with respect to the materials useful as the topsheet'24
of the diaper 20. In a preferréd embodiment, the loop fastening
material is formed by the nonwoven material of the topsheet 24.
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Stretch rel apdesy fmﬁmaam‘é&ha%m%mext B AR Ra the attachnent " °
components may comprise a combination fastener such as hook
fastening material and an adhesive attachment layer juxtaposed .
with the hook fastening material or a mechanical closure element
such as a hook fastening material having a layer of adhesive
coated over a portion of the hook fastening material. An
exemplary fastener having a combination mechanical/adhesive system
is the pressure-sensitive adhesive fastener having a textured

- fastening surface such as {is disclosed in U.S. Patent 4,946,527
issued to Battrell on August 7, 1990, which patent is incorporated
herein by reference.

The attachment components may alternatively f‘urther comprise
any other cohesive material or materials that are known in the art
for providing a variable positioning fastener capable of being
passively activated. For example, a cohesive strip or material
can be foams, rubbers such as crepe or latex rubbers, other
adhesives, or a high static vinyl material. A separable fastener
of a high static vinyl material is more fully described in U.S.
Patent 4,979,613 issued to McLaughlin & Kleinsmith on December 25,
1990, which patent is incorporated herein by reference.

The attachment components may comprise a separate element

~ joined to the diaper 20 or may be a unitary element with one of
the other components of the diaper. For example, the topsheet 24
may be manufactured from a material (e.g., a nonwoven web), that

- is capable of mec'har:ica‘l'ly engaging the other attachment component
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enbodi ment s dfaper, such as the diaper 20 shown in Figure 1, the waist closure
system 40 preferably comprises a pair of first attachment
components 46. Each first attachment component 46 comprises an
about 12 mm wide (i.e., generally perpendicular to the
longitudinal centerline 67) by about 19 mm patch of a hook
fastehing material. The first attachment components 46 are
preferably positioned so as to have a lateral spacing of about 171
mm. = Each first attachment component 46 1is also spaced
longitudinally from the end edge 64. If the longitudinal spacing
of the first attachment component (measured from the end edge of
the diaper to the closest edge of the first attachment component)
is too small, the first attachment component may be too high on
the diaper and be in a position to contact the wearer’s skin; if
the longitudinal -spacing is too great, the first attachment
component may be so low as to allow some rollover of the
elasticized waistband. The first attachment components are
preferably spaced from about 3 mm (1/8 inch) to about 15 mm (5/8
inch) from the end edge of the diaper, ﬁreferably about 6 mm (1/4
inch). The hook fastening material used for the first attachment
components 46 preferably comprises an array of thermoplastic
prongs 120 formed on a backing; the prongs 120 of each hook
fastening material most preferably being oriented with the
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' also provides a zone of increased flexural stiffness that reduces-
the tendency of the flexible ear flaps 88 to fold over onto the
first attachment component(s) 46 thereby occluding the hooks from
being secured during diaper application. Thus, the positioning
patch 50 can comprise any element that provides a Z direction
build up to the first attachment components 46. As shown in

- Figure 1, the positioning patches 50 each comprise a
rectangu‘lar-shaped' piece of material positioned subjacent the
first attachment component 46. While the positioning patches 50
may be positioned directly subjacent the first attachment
components 46, the positioning patches 50 are prefer.ab\,.y
positioned between the topsheet 24 and the backsheet 26. In order

- to provide a flexurally stiff circumference about the waist of the
wearer, the lateral edges of the positioning patches can be
abutted to or .slightly overlapped with the side edges 75 of the
elastic waistband member 76. The positioning patches 50
preferably comprise a 38 mm wide by 32 mm long patch of
elastomeric foam. More breferably, during manufacture of the
diaper, the positioning patches 50 are formed of the same material
as the elastic side panel member 90 with the e]'a;tic side panel
member 90 of one diaper and the positior_ring patch 50 of the
adjacent diaper being formed from the same segment of material
that is then cut after the diaper is completed. - Thus, the



CIdaLiILIAEU J10UC Palitiso SV UIaPUSEU 11T LIIE oTLUNU Walol regwn

str et ched t o Wsplused hbemﬁiapethQ oterme "disposed” The usedr do meap hbatr |an .

"feels" the e1emahqa ' of Cep rdélﬁﬁér*/ﬁls mrutéasudmat aﬁ@tuo\seti‘dhha)?S%n once the
di aper is on. er.e

I eresis S oug‘7 not ﬁ %eat t hat
the contract iRAEISAAE pidq \ﬁreﬁﬂggtﬂ"f'oaﬁl?ow ugture,; ‘Hd” of*R¥fe di aper
on the wear ereleméntscbfisthendiapernor asi al sepanaler g&em_ntsdetrmdnwl anothers/ fst rain

i m h efore,
have di pg?bﬂgnt b aR° didler”) ‘Thierasticized ﬁh@fﬁdngls%esmm;*ﬁ{

rces ove

doesn't fall® astaiqamyaextmmmfemre \Rbﬁhm@"éd%ﬁbli imore vamfontable c creep
shoul d t her efamdechiftogPhig mabmﬁmum Idanpwaslyeme i theedfapep td e

tal, 1s not
Oreater ¢ han dsoEaters o A, tBRarTy SHERIONRGe ENg chidieo 9F WParso
m nut es. The welll epasitowhérothe sdiaper dasi beenl iaoatedettﬁlth eku?éﬁesetﬁﬁ:@l thigflh he
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ext ensi on for%scwrﬂﬁ% eFugther; Ahg elasticized sixlenpanels 30 davelopt anch the
extensi on formAatadin tWearghgsFortescd(tehsons) that enhance the tensions
developed and maintained by both the primary fastening system 38
and the waist closure system 40 to maintain the diaper 20 on the
wearer and enhance the waist fit. The elasticized side panels 30
especially assist in initially pretensioning the elasticized
waistband 35 since the diaperer typically stretches the
elasticized side panels 30 when applying the diaper 20 on the
wearer so that when the elasticized side panels 30 contract,
tension is transmitted from the elasticized side panels 30 through
‘the waist closure system 40 into the elastimzed waistband 34.
The elasticized side panels 30 further provide more effective
application of the diaper 20 since even if the diaperer pulls one
elasticized side panel 30 farther than the other during
application (asymmetrically), the diaper 20 will "self-adjust”
durmg wear. While the diaper 20 of the present invention
preferab1y has the elasticized side panels 30 disposed in the
second waist region 58; alternatively, the diaper 20 may be
provided with elasticized side panels 30 ‘disposed in the first
waist region 56 or in both the first waist region 56 and the
second waist region 58. .
While the elasticized side panels 30 may be constructed in a
number of configurations, an_qxample of a diaper with elasticized
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di aper absorfiente Gt OhenbdF, “ERL Chrétént"%inVERtorsS have learned that
satisfactory elastic performance can also be obtained when pn'ly
one or when none of the coinciding portions of the topsheet and
the backsheet are removed, especially when the portions of the
diaper web containing the elastic member are subjected to an
incremental mechanical stretching operation of the type described
hereinafter. A further embodiment of a diaper showing elasticized
side panels is shown in U.S.” Patent 4,938,753 issued to Van
Gompel, et al. on July 3, 1990. This patent discloses a pant-like
garment proirided with stretchable side panels formed by attach'_ing
discrete stretchable members to the side edges of the main body of
the garment. Thus, the elasticized side panels 30 of the present
invention may comprise a separate elastically extensible material

or lammate joined to the diaper. As shown in Figure 1, each
elasticized side panel 30 preferably comprises an ear flap 88 and
an elastic side panel member 90 operatively associated therewith.
As shown in Figure 1, each ear flap .88 comprises that portion
of the side panel 72 that extends laterally outwardly from and
along the side edge 82 of the absorbent core 28 to ~the
longitudinal edge 62 of the diaper 20. The ear f‘lap-88 generally

- extends longitudinally from the end edge 64 of the diaper' 20 to
the portion of the longitudinal 'edge 62 of the diaper 20 that
forms the leg opening (t'his segment of the longitudinal edge 62
being designated as leg edge 106). In a preferred embodiment of
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panel as meagnéimal F PoRdedC aPEdraibied 54 GineFdNy, elastomeric materials
useful in the present invention will contractively return to at
least about 75% of their original configuration within about 5
seconds or less upon stretch and immediate release thereof (i.e.,
a “"snappy" elasti;).

The elastic side panel members 90 can be operatively
associated in the ear flaps 88 in a number of different ways. For
example, the elastic side panel member 90 may be operatively
associated in an elastically contractible condition so that the
elastic side panel member 90 gathers or contracts the ear flap 88.
(A more detailed description of a manner in which elastomeric
materials may be secured in an elastically contractible condition
can be found in U.S. Patent 3,860,003 issued to Buell on January
14, 1975, and in U.S. Patent 4,081,301 issued to Buell on March
28, 1978; both patents being incorporated herein by reference.)
For example, the elastic side panel members 90 can be contractibly
affixed in the ear flap 88 by laterally extending the elastic side
panel member 90, joining the elastic side panel' member 90 to
either or both the topsheet 24 and the backsheet 26, and allowing

the elastic side panel member 90 to assume its relaxed or
contracted orientation.
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‘(as with heated air) and the elastic side panel member is allowed
to return to its relaxed or contracted orientation.
In an especially preferred embodiment, the elastic side panel
member 90 is operatively associated in the ear flap 88 by joining
the elastic side panel member 90 to the topsheet 24, the backsheet
26, or both while the elastic side panel member 90 is in a
substantially untensioned condition. At least a portion of the
resultant composite elastomeric laminate containihg the elastic
side panel member 90 is then subjected to mechanical stretching
sufficient to permanently elongate the topsheet and the backsheet
components {nonelastic components) of the Taminate. The composite
elastomeric laminate 1is then allowed to return to its
substantially untensioned condition. The elasticized side panel
is thus formed into a “zero strain" stretch laminate.
(Alternatively, the elastic side panel member could be operatively
associated in a tensioned condition and then subjected to
mechanical stretching; although this is not as preferred as a
"zero strain" stretch laminate.) As used herein, the term “zero
strain” stretch laminate refers to a laminate comprised of at
least two plies of material which are secured to one another along
at least a portion of their coextensive surfaces while in a
substantially untensioned (“zero strain") condition; one of the
plies comprising a material which is stretchable and elastomeric
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Particularly preferred methods and apparatus used for making
“zero strain* stretch- 1aminates out of a tbpsheet. a backsheet, -
and an elastomeric member positioned between the same, use meshing
corrugated rolls to mechanica'l‘ly' stretch the components. A
discussion of suitable apparatus and methods for mechanically
stretching portions of a diaper is contained in the hereinbefore
referenced U.S. Patent 4,107,364 issued to Sisson on August 15,
1978 and U.S. Patent 4,834,741 1issued to Sabee on May 30, 1989.'
Particularly preferred apparatus and methods are disclosed in
co-pending, commonly assigned, U.S. Patent Application Serial No.
07/662,536 * entitled “Improved Method And Apparatus For
Incrementally Stretching A Zero Strain Stretch Laminate Web To
Impart Elasticity Thereto®; PAG Case 4339; filed by Gerald M.
Weber et al. on i_‘ebruary 28, 1991; U.S. Patent A_ppucaﬁon Serial
No. 07/662,537 * entitled "Improved Method And Apparatus For
Incrementally Stretching Zero Strain Stretch Laminate Web In A
Non-Uniform Manner To Impart A Varying Degree of Elasticit-
Thereto®; PaG Case 4340; filed by Kenneth B. Buell et al. on
February 28, 1991; and U.S. Patent. Application Serfal No.
07/662,543 * entitled “Improved Method And Apparatus  For
Sequentially Stretching Zero Strain Stretch Laminate Web To Impart
(*gee page 86 for equivalent applications)
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portion 95. INGghaaCvei1d "6 as the diaper web 810 passes between the

segments 824 of the - uppermost corrugated rolls 825 and the

continuously corrugated or grooved lowermost corrugated rolls 821.

In a preferred embodiment of the method and apparatus, the grooved

segments 824 are of greater overall length than the elastomeric

patches 804, as measured in the machine direction, so as to impart

a degree of extensibility to those portions of the topsheet 24 and

the backsheet 26 which are adjacent the elastomeric patches 804 in

the diaper 20 (i.e., an extension panel 110 is formed). In

addition, the grooved segments 824 preferably are not of

sufficient length to extend into the first waist region of the

adjacent diaper, since it is preferable not to impart a degree of

extensibi‘lity to the portion of the elastomeric patch 804 that

will form the positioning patch 50 of the adjacent diaper.

While the exact configuration, spacing and depth of the

- complementary grooves on the uppermost and lowermost corrugated

rolls will vary, depending upon such factors as the amount of

elasticity desired in the “zero strain* stretch laminate portion,

a peak-to-peak groove pitch of approximately 0.150 inches, an

included angle of approximately 12 degrees as measured at the

peak, and a peak-to-valley groove depth of approximately 0.300

inches have been employed in a particularly preferred embodiment
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aforementioned corrugated rolls may of course be adjusted, as.
désired, to produce more or less extensibility in the resultant
"zero strain® stretch laminate web. For, the aforementioned roll
geometry and Tlaminate web construction, peak-to-peak ovgriap
depths ranging from as 1ittle as about 0.050 inches to as much as
about 0.225 inches are feasible. _
- As can be seen from Figure BA, the diaper web 810 is caused
by the idler rolls 872, 874 to wrap the lowermost corrugated rolls
821 sufficiently to cover the active vacuum ports 822 (shown in
Figure 8) located immediately adjacent each continuous set of
grooves 823 on the lowermost rolls 821. The vacuum ports 822,
which are positioned so as to substantially coincide with the
grooved segments 824 on the uppermost corrugated rolls 825, are
internally connected through the rolls 821 to a pair of vacuum
manifolds 826 which exert suction against the diaper web 810 as
the diaper web is acted upon by the grooved segments 824 of the
uppermost corrugated rolls 825S.
To minimize the build up of either the adhesive used to
secure the untensioned elastomeric patches 804 to the topsheet web
806 and the backsheet web 805 or the adhesive used to secure the
coinciding portions of the topsheet web and the backsheet web to
one another, the grooved segments 824 on the uppermost rolls 825
and the continuous grooves 823 on the lowermost rolls 821 may be
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| continuous groove§ 823 on the lowermost corrugated rolls 821.
However, it has been discovered that unless the stretch laminate

- web is substantially prevented from slipping or contracting in a
direction substantially . parallel to the direction of web
stretching as it passes between the meshing corrugated rolls; the
optimum degree of incremental stretching is not realized.
Therefore, in its most preferred form, the incremental . web
stretching operation is carried out while the outermost portions

of all three layers comprising the “zero strain® stretch laminate

are subjected to vrestraint, as generally shown in the
cross-section of Figure 8B, to substantially prevent the “zero
strain® stretch laminate portions of the diaper web from slipping

or contracting in a direction parallel to the desired direction of
stretching as it passes between the sets of sequentially
positioned meshing corrugated rolls.

However, the present invention may also, if desired, be
practiced to advantage by restraining only the elongatable or
drawable layer or layers of the composite, i.e., it is not an
absolute requirement that the outermost portions of the
elastomeric _patcheé also be restrained during the incremental
stretching operation. In the latter instance, the elongataple or
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portions can become sufficiently thinned that they may even appear
' transparent despite the fact that no rupture has taken place. In
such instances the functionality, (e.g., the imperviousness) of
the "zero strain" stretch laminate portions of the diaper web is
"not impaived. Embodiments of the latter type are normally
employed in situations where the aesthetic appearance of the “zero
strain" stretch laminate portions of the resultant diaper is
either hidden from view by the design or configuration of the
diaper of, if visible, is of no concern to the user of the diaper.

In still another embodiment of the present invention even
rupture of one or more of the elongatable nonelastic webs may not
render the resultant “zero strain" stretch 1laminate web
unacceptable for its intended “purpose (e.g., rupture of the
backsheet web does not necessarﬂy destroy the laminate web’s
functionality for its intended purpose as long as one of the other
plies in the laminate web pr?o\'rides. the desired function in the
finished article). For exampTe, some degree of rupturing in the
elongatable backsheet web will not destroy the imperviousness of
the resultant diaper web if the elastomeric patches also comprise
a liquid-impervious material). This is particularly true with

. respect to those "zero strain" stretch laminate web embodiments
employing substantially continuous bonding between the plies in
question, since relatively close adherence. of the plies to one
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501. The If the elastomeric patches were not substantially pervious to
the passage of air, it would be necessary to either (a) position
the vacuum ports 822 and the overlying honeycomb material 844 just
outside the opposed edges of the elastomeric patches 804 so that
suction forces could be exerted on the backsheet web 805 through
‘the topsheet web 806; or (b) restrain all three layers cbmprising
the "zero strain" stretch laminate portions of the diaper web by
means of suitable clamping apparatus capable of acting upon'the
opposed surfaces of the diaper web.

The suction forces applied to the diaper web 810 shown in
Figures 8-8B by the vacuum ports 822 acting through the porous
honeycomb material 844 substantially prevent those portions of the
diaper web 810 containing the  substantially untensioned
elastomeric patches 804 from slipping or contracting in a
laterally inward direction as they pass bétween the meshing
portions of the continuous grooves 823 on the lowermost corrugated
rolls 82] and the grooved segments 824 on the uppermost corrugated
rolls 825. . |
Because the "zero strain* stretch 1aminate portions of the

diaper web 810 containing the elastomeric patches 804 are
laterally restrained throughout the sequential web stretching
operation, all portions of the “zero strain® stretch laminate web
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menber 501 ig ﬁﬁ@kyofﬁtﬁefétas%hér;ia‘taﬁésng material such as the
materials lare ()%S es&ISC oses an alternative incremental web stretching
system which can be employed. In the incremental web stretching
system shown in Figure 9, a pair of resiliently compressible disks
940 are mounted adjacent each side of the grooved .segments 924 of
the uppermost corrugated rolls 925. The compressible disks 940
are of a large enough diameter that they tightly grip the diaper
web 910 and hold it securely against the coinciding non-grooved
portions of the lowermost corrugated rolls 921 as generally shown
in the cross-section of Figure 9A. Like the vacuum ports and the -
porous honeycomb materia] in the embodiment of Figure 8, the
clamping effect created by the compressible disks 940 and the
coinciding non-grooved portions of the lowermost rolls 921
substantially prevents the portion of the diaper web 910
containing the elastomeric patches 904 from contracting in a
direction parallel to the direction of stretching as the web
passes between the meshing corrugated rolls. The Figure 9
embodiment can be used with equal facility on laminate structures
comprised of webs which are either pervious or impervious to the
passage of air.
As will be appreciated by those skilled in the art, ‘the
foregoing restraint methods may be employed either individually or
in combination with one another to produce the benefits herein

described in the resultant “zero strain" stretch laminate portions
of the resultant diaper web.
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stretch laminate technology herein disclosed, the meshing teeth on
the pairs of corrugated rolls employed to incrementally stretch
the ."zero strain* laminate web portions of the diaper web may be
arrayed in the desired curvilinear configuration to produce
elasticity along the desired curvilinear contour rather than in a
straight line. ' . i

It is further recognized that while the preferred processes
herein disclosed employ meshing cylindrical corrugated rolls, the
web restraint principles may also be carried out utilizing an
intermittent stamping operation employing meshing platens to
incrementally stretch the “zero strain” stretch laminate portions
of the web or article in question. In the latter instance, the
only requirement is that the portions of the "zero strain" stretch
laminate web to be incrementally stretched be adequately
restrained by suitable vacuum or clamping means before the meshing
platens are able to exert enough force on the web to cause
slippage or contraction in a direction parallel to the direction
of stretching. __ | _ _

The elastic side panel members 90 can be joined to either the
topsheet 24, the backsheet 26, or both wusing either an
intermittent bonding configuration or a substantially continuous
bonding configuration. As used herein, an "intermittently" bonded
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importance and one or more of the relatively inelastic webs in the

. laminate is difficult to elongate or draw without causing rupture.

In the latter situation, a substantially continuous bonding
configuration maintains all of the layers of the laminate in
relatively close adherence to one another after the incremental
stretching operation. Accordingly, even if one or more of the
relatively inelastic webs is damaged to the point of rupture
during the incremental stretching operation, the relatively close
adherence of the damaged portioﬁs of the relatively inelastic web
or webs to the elastomeric ply makes it difficult for the end user
to perceive that any damage has occurred. Provided that the
rupture of the relatively inelastic web or webs does not defeat
the web’s intended functionality, (e.g., imperviousness), the
damage which does occur to the relatively inelastic web or webs
during the incremental stretching operation s generally not
perceived as a negative in the end product.

Thus, an unexpected benefit which results from the use of a
continuous bonding configuration in particularly preferred “zero
strain® stretch laminate webs is that it permits the manufacturer
of the diaper to select from a much wider range of relatively
inelastic webs which may be successfully employed in laminates of
the present invention. In essence, it permits the use of
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enbodi nent untenswned elastic side panel member 90 will be placed. In a
particularly preferred embodiment, the adhesive selected is .
stretchable and the glue applicator comprises a melt blown
applicating system. _ '
One such melt blown adhesive applicating system which has
been found to. be particularly well suited for producing a
substantially continuously bonded “zero strain® stretch laminate
web is a melt blown spray applicator Model No. GM-50-2-1-GH, as
available from J&M Laboratories of Gainesville, Georgia. The
latter system emp'loys a nozzle having 20 orifices per. lineal inch,
as measured in the cross-machine direction, each orifice measuring
approximately 0.020 inches in diameter. A Findley H-2176 Hot Melt
Adhesive, as available from Findley Adhesives of EIm Grove,
Wisconsin is pr"eferab'ly heated to a temperéture of approximately
340°F and applied to the backsheet and/or the topsheet at a rate
. of approximately 7.5-10 milligrams per square inch. Heated
~ compressed air at a temperature of approximately 425°F and a
pressure of approximately 50 psig is issued through the s'econdary
orifices in the adhesive nozzle to assist in uniformly
distributing the adhesive fibrils during the laydown operation.
The intimate contact of the hot adhesive with the backsheet
26 for the time which passes prior to the incremental stretching
of the resultant "zero strain" stretch laminate portion of the
diaper provides softening of the backsheet 26. For some webs,
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since it prejqoaPitedoin RAER darFldp 88 2ht Ye1aBtfe Lide panel members may
have varying widtns and lengths; or the elastic side panel members
may comprise relatively narrow strands of elastomeric material or
a larger area elastomeric patch. One elastomeric material which
has been found to be especially suitable for use as the elastic
side panel member 90 (especially for “zero strain" stretch
laminates) is an elastomeric foam having an elongation to break of
at least about 400% and an extension force of about 200 grams per
inch of sample width at 50% extension of its unstrained 1ength.
Exemplary elastomeric foams which have been-found suitable for use
as an elastic side panel member include: (a) crosslinked natural
rubber foams preferably having a caliper of approximately 50 mils
and a density of 13.3 pounds per cubic foot (0.214 g/¢m3), such as
is available from Fulflex Inc. of Middletown, Rhode Island; or as
available from Ludlow Composites Corporation of Fremont, Ohio and
marketed under the tradename Baby Foam; or (b) polyurethane foams
having a caliper of approximately 80 mils and a density of
approximately 2.06 pounds per cubic foot (0.033 g/cm3) such as is
available from Bridgestone of Yokohama, Japan and marketed under
the tradename Bridgestone SG polyurethane foam; or as available
from General Foam of Paramus, New Jersey and marketed under the
designation of Polyurethane Foam No. 40310. Other suitable
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56 of the adjacent diaper. Thus, registry problems in securing

the elastic side panel members to the diaper at high speed, such
as disclosed in the previously referenced Wood, et al. patent, are

eliminated. Thus, the elastic side panel member 90 preferably

extends from' the end edge 64 of the diaper 20 inward toward the
leg edge 106 of the ear flap 88. The length and width of the

elastic side panel members 90 are dictated by the diaper’s

functional design. . - .

While the elastic side panel member 90 may longitudinally
extend thrdugh the entire length of the ear flap 88, it is
preferred that the elastic side panel member 90 extend t'hrough
only a portion of the length of the ear flap 88 so as to form an
extension panel 110. As shown in Figure 1, the extension panel
110, the portion of the elasticized side panel 1longitudinally
extending from the base edge 108 of the elastic side panel member
90 to the leg edge 106 of the ear flap 88, has also been
mechanically stretched at least to a degree to be extensible
(i.e., the materials that make up the extension panel 110 have
been prestrained or permanently elongated). This “prestrainéﬂ"
extension panel allows this portion of the elasticized side panel
to effectively elongate (yield) when the “zero strain" stretch
laminate portion of the elasticized side panel is extended,
without generating excessive tension forces near the leg regions
of the wearer that could cause skin irritation or red marking in
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elastic hysteresis; and rate of contraction of the elasticized
side panels 30 are important considerations in the performance of
both the elasticized side panels 30 and the diaper 20. The
extension characteristics give the diaperer and wearer the overall
perceived "stretchiness® during use. They also effect the ability
of the diaperer to acliieve a suitable degree of application
stretch (i.e., for a norma]]y perceived tensioning of the diaper
during app11cation, the total amount of resultant stretch is that
desired to ach1eve/ma1nta1n good conformity of fit). An
elasticized side panel with a relatively high extension modulus .
can cause red marking on the wearer’s skin while a relatively low
extension modulus can cause sagging/slipping on the wearer.
Elasticized side panels having too l1ittle available stretch may
not achieve a suitable level of body conformity and may contribute
in making the diaper uncomfortable to wear and hard to don. A
diaper having elasticized side panels with very low contractive
forces, or poor elastic creep or elastic hysteresis may not stay
in place on the wearer and may tend to sag/slip on the wearer
resulting in poor fit and containment.
For the elasticized side panels 30 of the present invention,
it has been found that the extension characteristics of extension
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wai st edge 83 aMaikahte aqtgetqjenela@setqghgomaximum amount of extension that
the diaperer has available to fit the diaper to the wearer. In
addition, the maximum amount of recoverable extension available .
for the diaper ta comply with wearer’s body. The available
stretch is calculated from the equation: ((stretched length -
original length) - original length) x 100. The minimum amount of
available stretch required ‘for. a diaper application using
elasticized side panels is preferably an available stretch of at
least about 35% for medium sized diapers and at least about 50%
for large sized diapers. ‘ |

The amount of sustainable contractive force {tension) exerted .
by the elasticized side panel on the wearer is an important
' property of the elasticized side panel. An elasticized side panel
with insufficient contractive forces may result .in the diaper
slipping down after being worn a(pd loaded. Excessive contractive
forces may reduce the comfort for the wearer and produce pressure
markings on the wearer’s skin. Contractive force is measured as
the force per unit width produced while relaxing an elastomeric
composite at a particular extension. In preferred embodiments of
- the present invention, the contractive force of the elasticized
side panels is preferably at Jeast about 90 grams/mch at 50%
extension (a 50% extension would require the sample to be
stretched to 1.5 times its original length).
Typical elastomeric materials show a hysteresis loop of force

in their stress-strain property. That is, for a given extension, .
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Therefore, it is desired to make sure this reduction in wearing .

forces over time doesn’t fall below a minimum for wearing
stability. The elastic creep should therefore bé kept at a
minimum. In preferred embodiments of the present invention, the
final length of the elastomeric material is not greater than about
1.2 times the original length under tension for 30 minutes.

The extension forces and available stretch.of the elasticized
waistband 35 can be important considerations.in the performance of
both thé elasticized waistband 35 and the elasticized side panels
30. While the extension forces of the elasticized waistband 35
may be greater than the extension forces of the elasticized side
panels 30, in a preferred embodiment of the present invention, the
_extensidn'forces of the elasticized waistband 35 at its designed
extensions is less than or equal to the extension forces of each
elasticized side panel 30 at its designed extensions. An
elasticized waistband 35 having lower extension'forces than that
of the elasticized side panels 30 provides for easy stomach
movement without displacing the diaper on the child. The higher
extension force elasticized side panels allow for small
dimensional changes over the hip and under the stomach to keep the
product comfortably in tension on the wearer. This design
provides better fit, less leakage and improved comfort for the
wearer through the reduction of sagging, gapping, rollover and
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oriented substantially perpendicular to the direction of
stretching. This may, for example, include varying the elastic.
modulus or available stretch or both of the elastomeric
material(s). The ~differential extensibﬂity is preferably
designed into the elasticized side panels 30 so that the lateral
extensibility varies longitudinally through at least a portion of
the elasticized side panel as measured from the end edge 64 of the
diaper 20 to the leg edge 106 of the ear flap 88. Without wishing '

- to be bound by any theory, it is believed that differential
extensibility along the longitudinal axis when stretched in the
lateral direction allows the elasticized side panel to
differentially stretch and conform to the wearer s waist during
use while providmg a secure anchor about the hip of the wearer so
as to promote sustained fit and reduce leakage -at the waist and
legs. Such a configuration may allow more "expansion" in the hip
area to accommodate changes in the wearer’s body size as the
wearer moves and 'changes positions (standing, sitting, lying). In
an alternative embodiment, a degree of reduced lateral
extensibility in the portion of the elasticized side panel
adjacent to the end edge 64 of the diaper 20 requires more of the
total extension to be assumed by the elasticized waistband 34
thereby resulting in more localized stretching of the elasticized
waistband 34 and a more compliant abdominal fit.
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A particularly preferred method and apparitus for imparting a
varying degree of extensibility to -a “zero strain" stretch
laminate is to pass the "zero strain" stretch laminate through at
least one set of meshing corrugated rolls, at least one of the
corrugated rolls having corrugations of nonuniform profile along
its point or points of contact with the “zero strain" stretch
laminate web. As 'a_ result, the portions of the laminate web
passing between the set of rolls are nonuniformly stretched.
This, in turn, produces a “zero strain" stretch laminate which is
nonuniformly elasticized in a direction substantially
perpendicular to the nonuniformly profiled corrugations.

The diaper 20 1is preferably applied to a wearer by
positioning one of the waist regions, preferably the second waist
region 58, under the wearer’s back and drawing the remainder of
the diaper between the wearer’s legs so that the other waist
region, preferably the first waist region 56, is positioned across
the front of the wearer. The tab portions 94 of the tape tabs 92
are then released from the release portion 95. The diaperer then
wraps the elasticized side panel 30 around the wearer, while still
grasping the tab portibn 94. The elasticized side panel 30 will
typically be extended and tensioned during this operation so as to
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wearer when the wearer stands, sits, or stands after sitting.
Therefore, the discussion that follows relates the relative
motions in relation to the navel. As shown in Figure 4A, the
waistline panel zone 138 contacts the waist of the wearer and
snugly fits against the waist as a result of the tension induced
in the elasticized waistband by the c'losure system as initially
applied. As shown in Fighre 4B, as the wearer begins to sit down,
the interconnecting panel zone 130 pivots about the first flexural
hinge zone 132 and about the second flexural -hinge zone 134 to
move the elasticized waistband out of the plane that it was
originally in. The waist edge of the absorbent core tends to move
toward the navel. As shown in Figure 4C, as the wearer continues
to sit down, the absorbent core is pushed further toward the navel
while the interconnecting panel zone 130 tends to flex and fold
about the absorbent core. The stomach of the wearer also'begins
to push outwardly to flexurally deflect the waistline panel zone
138 in relation to the shaping panel zone 136 about the
predisposed waistband flexural hinge zone 140. As shown in Figure
4D with the wearer completely sitting down, the absorbent core has
pushed to its furthest extent égainst the belly with the
interconnecting panel zone 130 totally flexed against the inner
portion of the absorbent core. The shaping panel zone 136 is
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(pretensioned) configuration against the waist with friction
finally pulling the interconnecting panel zone 130 up into
generally its original position with intimate contact between the
elasticized waistband and the waist of the wearer. After several
wearing cycles, a condition similar to that shown in Figure 4B
becomes the “neutral® position during standing, then all further
movements of the wearer resemble the cycle shown in Figures 4B
through 4D. .

Figure 5 shows an alternative construction for the
elasticized waistband of the present invention. The elasticized
waistband 535 comprises a portion of the backsheet 26, preferably
prestrained; a portion of the topsheet 24; and an elastic laminate
comprising an elastomeric member 76 and a facing member 501. The
elastomeric member 76 is positioned between the backsheet 26 and
the facing member 501 with the fopsheet 24 being positioned
between the backsheet 26 and the elastomeric member 76. The
elasticized waistband 635 is preferably formed by manufacturing
the diaper with the topsheet 24 and the backsheet 26 joined
together, forming a bi-laminate of the elastomeric member 76 and
the facing member 501 in a. separate step, and subsequently joining
the bi-laminate material to the topsheet 24 of the combination
topsheet/backsheet with the elastomeric member 76 facing the
topsheet 24 so that the facing member 501 contacts the skin of the
wearer. In this embodiment, the elastomeric member 76 is
preferably a heat-shrinkable elastomeric material as previously
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discussed with respect to the embodiment shown in Figure 5, except
that a tri-laminate of the facing member 501, the elastomeric
member 76, and the resilient member 77 is formed and then secured
to the topsheet 24. . _
Figuré 6 shows an alternative embodiment of the diaper and
the elastic waist feature of the present invention. The elastic
waist feature 634 comprises a relatively high edge compression
stiffness interconnecting panel zone 130 flexurally joined to the
containment assembly 22; an "expansive tummy panel” elasticiigd
waistband 635 flexurally joined to the intérconnecting panel zone
130; a first flexural hinge zone 132 flexurally Jjoining the
interconnecting panel zone 130 with the containment assembly 22;
and a second flexural hinge zone 134 flexurally joining the
elasticized waistband 635 with the interconnecting panel zone 130.
As shown in Figure 6, the elasticized waistband 635 has a deep
“pentagon” .shape to form an “expansive tummy panel". The
elasticized waistband is longer (longitudinal dimension) to
provide for the primary side closure to be formed below the area
of stomach movement. The longest dimension of the elasticized
waistband 635 (as measured from the end edge 64 longitudinaﬁy
inward) is preferably between about 38 mm (1.5 inches) and about
88 mm (3.5 inches), more preferably between about 50 mm (2.0
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waist edge 83 of the absorbent core 28 is preferably positioned
between about 50 mm (2 inches) and 57 mm (about 2.25 inches)
longitudinally away from the end edge 64.) The diaper embodiment .
shown in Figure 6 additionally comprises a modified shape landing
member 644 of the primary fastening system, longitudinally longer
first attachment components 646 disposed on the backsheet 26, and
a laterally wider positioning patch 650 positioned subjacent each
of the first attachment components 646.
- The elasticized waistband 635 is preferably constructed of a
: portion of the backsheet 26, a portion of the topsheet 24, an
elastomeric member 76 positioned between the topsheet 24 and the
backsheet 26, and a resilient member 77 positioned between the
backsheet 26 and the elastomeric member 76. The elastomeric
member 76 preferably comprises an elastomeric foam while the
resilient member 77 comprises a nonwoven layer such as has been
previously described herein. The bi-laminate elastomeric material
of the elastomeric member 76 and the resilient member 77
preferably extends beyond the mechanically stretched edges of the
elasticized waistband 635 and forms a portion of the
interconnecting panel zone 130 and a portion of the containment
assembly 22 since it preferably extends longitudinally inwardly
beyond the waist edge 83 of the absorbent core 28. The overlap of
the bi-laminate elastomeric material with the absorbent core 28 is
" designed to stiffen the interconnecting panel 2zone 130 and to
reduce the potential for roll-over of the elasticized waistband
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mechanically stretched pretensioned, stretch laminate) allows for .
expansion of the elasticized waistband well beyond the dimensions
of the circumference of the diaper formed by the primary closure
system and beyond the initial dimension of the end edge 64 (beyond
the planar state of the diaper itself). (i.e., The elasticized
waistband is capable of expanding well beyond the dimension of the
- circumference of the fixed dimension of the side closure (even.
beyond the dimension of the materials initially forming the
diaper) so as to follow the wearer’s stomach mdvements.) This
expansion can also be accomplished by or enhanced (for stretch
laminates) by "windowing" the elastic waist feature. o
In this embodiment, the interconnecting panel zone 130 is
relatively stiff and has a higher edge compression stiffness than
the shaping panel zone 136 and the waistiine panel zone 138.
(Thus, this elastic waist feature functions differently than as
shown _in Figure 4A-40.) This relative stiffness of the
' interconnecting panel zone 130 further enhances the ability of the
elasticized waistband 635 to expand beyond the dimensions of the
primary side closure. The interconnecting panel zone 130
preferably tomprises a portion of the topsheet 24, a portion of
the backsheet 26, a portion of the elastomeric material comprising
the elastomeric member 76 and the resilient member 77, and a
portion of the landing member 644 since the shape of the landing



the T-rod 110t .e ‘Fﬂréta_c;itﬂ" g'r't satje’rs F %%H 52? “t thesgrar%?ig 915‘8“3:) eﬁ 64?051‘?1:;'.??1?
backsheet si dtstends wedl cheyondthg waistedas 83 of; theabs l{ qang1 28 Lo ; oy geg”
on top of theal3awplowetOfdping tof thd pBiviaryr €losare Gyster 80 g aospdsitioh 4

of “The’ T-1 oa W A iRy <sfis sToirEtehe axifpd” TEnSio "Tined TSR BRESR T 2V
cycle twice, ofi tstamachh smovemedtst{dpe.hetbedow the! dowermost t point oof tthe sanpl es
i stance (my® RLfEiEBIORISEEINdTS! TR L0y Bhod {RTRUBe CUoRSL o Whe Y g
the two cycl 24983 8 O\Egei bang Jidbe hay alsp,deen éS"Q)‘éPHH&‘i‘)SnPP% e 4 nm
and 5 mm forfathér cHrome the Sendeedder toedcoompl hsh rehdev dowerf dapingcurTie  The
g;gﬁ;e;gcggfe'r§a$g'e;s{sgfcg{sg§p@éfeﬁam g TedBThETIy Poxiefida! aedat C4b e
about 1.56 inch) from the end edge in a preferred medium-sized
diaper. :
The shapir(g panel zone 136 of the elasticized waistband 635 .
comprises a portion of the backsheet 26, a portion of the topsheet
24, a portion of the elastomeric member 76, and a portion of the
resilient member 77. The waistline panel zone 138 comprises a
portion of the topsheet 24, a portion of the elastomeric member
76, and a portion of the resilient member 77. The waistline panel
Zone 138 does not comprise a portion of the backsheet 26 since it
has been removed in this region. The predisposed, resilient,
waistband flexural hinge zone 140 is formed by the structural
discontinuity caused by the removal of the backsheet in the
waistline panel zone 138 (a "windowed" elasticized waistband).
between about 25 mm {1 inch) and about 50 mm (2 inches). Most
preferably, the extension forces for the elasticized waistband are
between about 75 gramsf and about 250 gramsf at 25 mm (1 inch) to
about 76 mm (3.0 inches) extensions, more preferably between about
25 mm (1 inch) and about 50 mm (2 inches). Since in a preferred
embodiment of the elastic waist feature, a segment of the
backsheet has been removed to form the waistline panel zone, the
extension forces of the waistline panel zone are less than the
extension forces of the shaping panel zone. (The edge compression
stiffness is also changed by this windowing.) The extension
forces of the waistline panél zone are preferably between about 75
gramsf and about 175 gramsf at these designed "in-use" extensions
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abut with or extend beyond the side edge 75 of the elastomeric .
member 76 of the elasticized waistband 635. The positioning patch
650 preferably comprises the same elastomeric foam material as is
used for the elastomeric member 76. In -fact, the positioning
patch 650 can comprise a portion.of the elastomeric member 76 if
desivred. This disposition for the positioning patch adds
additional stiffness in the first side panels 70 to provide a more
secure and stiffer panel that decreases the folding of the first .
side panel 70 at the crease between the elastomeric member 76 and
the positioning patch 650. In a preferred embodiment of a
medium-sized diaper, the positioning patch overlaps the
elastomeric member from 0 mm to about 3.1 mm (1/8 inch). '
The first. attachment components 46 of the embodiment shown in
Figure 6 are preferably longer in the longitudinal, direction
because of the 'preferred shape of the elasticized waistband,
because of the desire to pretension a greater area of the deeper
elasticized waistband, and because of the preferred lower
securement of the primary fastening system. In a preferred
embodiment for medium-sized diapers, the first attachment
components are preferably about 25 mm (about 1 inch) long.
Figure 7 shows an alternative embodiment of the elastic waist
feature shown in Figure 6. As shown in Figure 7, the shape of the
waist edge 783 of the absorbent core 28 has an arcuate shape. The
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t hat they feature is disclosed in U.S. Patent 4,734,246 issued to Lawson on

May 10, 1988 and in U.S. Patent Application Serial No. 07/571,000,*
allowed, Robertson, filed on August 21, 1990; each of which are.
incorporated herein by reference. The waistcap would be formed as
an extension of the elastomeric material or elastomeric laminate
forming the elasticized waistband. The elastic waist feature
would thus additionally comprise a waistcap zone extending
longitudinally inward from the waist edge of the absorbent core.
The waistcap zone ‘would comprise a barrier member having a
proximal edge joined to the containment assembly'(preferably the
topsheet) adjacent the waist edge and a distal edge capable of
being spaced away from (Z direction) the absorbent core to provide_
a channel to contain body exudates.

ELEXURE BENDING TEST
The flexure bending test uses an INSTRON Model 4502 as

available from Instron Corporation of Canton, Massachusetts, a
special displacement "T-rod", and a special test sample holder.
As shown in Figure 11, the "T-rod” 1101 comprises a pair of 1/4
inch (6.35 mm) diameter metal rods pefpendicu]ar]y mounted
together. Pf‘eferably, the end of the drive rod 1102 (the longer
of the rods, being about 125 mm (about 5.25 inches)) is tapered to
fit the circumference of the push rod 1103 (the shorter of the
rods, being about 75 mm (about 3 inches)) and the two are glued,
welded and/or screwed to each other. The opposite end of the
(*see page 86 for equivalent application)
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of the zone. chart speed of 400 mm/min, and with full scale at 500 gramsf. The

INSTRON is set up so that the crosshead unit will travel 6 mm down
and back, with the chart to follow the crosshead unit down and
back. :
As shown in Figure 10, the sample 1000 to be tested is taken
from the elastic waist feature 34 so that the waistband flexural
hinge zone 140 is preferab\y centered within the sample 1000,
although some samples may not have the waistband flexural hinge
zone centered. The sample 1000 is. at a minimum 16 mm long
(Tongitudinal .direction), preferably 25 mm or any length
available, and 50 mm wide (lateral direction.) As shown in Figure
11, the saniple 1000 is centered on the supporting rods 1108 so
that the waistband flexural hinge zone 140 will be directly under
the T-rod 1101. The outer surface of the sample 1000 (typically
the backsheet side) is placed toward the T-rod 1101.

The T-rod 1101 is “zeroed* on top of the sample 1000 with a
light preload of a few grams (1 to 4 gramsf). This takes out any
bowing of the sample and insures good contact of the T-rod with
the sample. Each §ample is run through the 6 mm travel cycle
twice, with a 30 second stop between cycles. A total of ten
samples are run.

A graph of T-bar deflection force (gramsf) versus T-bar
deflection distance (mm) will be generated. A representative run
of a sample showing the two cycles is shown in Figure 12. The
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a 1-inch (25 mm) by 2 inch (50 mmn) by 1/16 inch (1.56 mm) aluminum .
flat plate 1300 by the mounting adhesive 1302. The mounting
adhesive 1302 is a quick set epoxy as available from Hartman
Adhesives of Belleville, NJ and marketed as Red-04001 double
bubble packs. .

The INSTRON is provided with a compression Toad cell. (The
Toad cell and the INSTRON jaw flat plate should be checked for
flatness and squareness.) The INSTRON is set for a crosshead
speed of 5 mm/min., a chart speed of 250 mm/min., and full scale
of 100 or 500 grams (as needed). The cycle length is 3.5 mm down
and back, with the chart to follow the crosshead unit down and
back.

As shown in Figure 10, the sample 1002 to be tested is taken

- from the elastic waist feature 34 in preferably the waistline

panel zone 138 or the shaping panel zone 136 or the
interconnecting panel zone 130 depending upon which zone is to be
tested. The sample 1002 is 9 mm in length by 25 mm wide.

The mounting adhesive 1302 is spaced'on the plate 1300 using
a doctor blade to make a footprint approximately 3/8 inch (8.5 mm)
wide and a height of 0.020 inch to about 0.030 inch (0.5 to 0.75
mm). The sample 1002 is placed in the mounting adhesive 1302 and
held perpendicular to the plate 1300 with blocks on either side of
the sample. These blocks are relieved at the base so that they



t th unti
85 corresponaumwit'y hré’og' f r ab 641 ho*ar% r?é' % egg??hct g?dtehapaneel lm’me*"rrbggr 90. A

standard 1 i adhesive Qﬂﬂ)fﬂfll xniﬁ .s attached to the opposite edge of the
act i vat ed st r et ClTh@Qlidun®éd Famp1is Qi'éismlaeedeoi\ thelclawencjaw3 1400 yofl ¢hely the

d d 91 d
o ce 0300 Ol e A 1 ol L T e, AR
| ongi t udi nal tp 4| igoamsy§ \piretoadhdoc zeponthe INSTROR. prEaghr §almi§t dsi mYnsystem
38 positi oneqn@wfﬂcgn% d b &éﬁi& fon? € % Qﬁi n%tﬁ@o Ebedndsi B1rowegef erred

enbodi nent, clanmp ong| na Igned wth the securenent
nmember 42, t&ﬁ&"ﬁ%bﬂ!ﬂzcﬁlﬁt haﬁi"?rﬁ?mP %é"&pﬁﬁl % by the INSTRON is sinilar

to t?ﬁ forﬁe appla G?'abﬁ lbhec ﬁs!\ﬁdtml ﬂmabyl(gualidff() Versuss . c@;ﬁmchssimrpl eis
run roug e taq esi cha ngi on of
the activate '@&p@%@w) o'hﬂif Eg h%eneggﬁ% Al Eidse¥atioh | rin b? s
samp'le showing the two cycles is shown in Figure 15. The peak
force for the run is measured as the highest force generated
during both cycles. The average of the peak compression forces

for the five sampjes is the edge compression stiffness of the
zone. '

EXTENSION FORCE TEST |
The extension force test far both the elasticized side panels

30 and the elasticized waistband 35 uses an INSTRON Model 4502 as
available from Instron Corporation of Canton, Massachusetts.

A. ELASTICIZED SIDE PANELS

The INSTRON is set for a crosshead speed of 100 mm/min, a
chart speed of 500 mm/min, and with full scale at 1000 gramsf.
The INSTRON will be allowed to travel the desired, claimed, or
full elastic extension of the side panel. (If the full extension
of the side panel is less than the upper limit claimed, then the
test is stopped at this extension since the extension forces at
nonextensible areas should not be taken into account; i.e., “the
designed in-use extension limit has been reached.)

The sample to be tested is determined on the actual diaper
itself. A standard 3 inch (75 mm) clamp is attached to the
elasticized side panel 30 adjacent the edge of the activated
stretch portion of the side panel laterally closest to the
longitudinal centerline 67. In most situations, this edge
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astictzeX side panel. (The sample may be allowed to contract to
also measure contractive force.) A graph of extension force
(gramsf) versus extension (mm) will be generated. A total of ten
samples are run. The extension force at a given extension is the
average of the values for the 10 samples.

B. ELASTICIZED WAISTBAND

The INSTRON is set for a crosshead speed of 500 mm/min, a
chart speed of 500 mm/min, and with full scale at 500 gramsf. The
INSTRON will be allowed to travel the desired, claimed, or full
elastic extension of the waistband. (If the full extension of the
waistband is less than the upper limit claimed, then the test is
stopped at this extension since the extension forces at
nonextensible areas should not be taken into account; i.e., the
designed in-use_extension limit has been reached.)

The sample to be tested is taken from the elasticized
waistband 35, preferably adjacent the upper edge of the
elasticized waistband (except where specific panel zones are to be
tested). The sample is preferably 25 mm -(1 inch) long
(longitudinal direction) and about 125 mm to about 150 mm wide
(1ateral direction) so that a sample width of 100 mm (4 inches) is
tested. If the elasticized waistband 35 or the panel zone to be
tested is less than 25 mm (1 inch) long (longitudinal direction)
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While particular embodiments of the present invention have
been illustrated and described, it would be obvious to those .
skilled in the art that various other changes and modifications
~ can be made without departing from the spirit and scope of the
invention. It is therefore intended to cover in the appended
‘claims all such changes and modifications that are within the

scope of this invention.

(Equivalent applications:)

USSN 662,537 = PCT/US92/00735

USSN 662,536 = PCT/US92/00706

USSN 662,543 = PCT/US92/00732

USSN 571,000 = U.S. Patent 5,026,364

4412 = USSN 07/714,476 £iled 13 June 1991, and corresponding
international (PCT) application designating interalia,
.the EPO, is being filed simultaneously with the instant
international application on or before 13 Jume 1992.
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outwardly from one of said waist edges of said absorbent
core, said elastic waist feature comprising an elasticized
waistband, characterized in that the extension forces of said
elasticized waistband being less than or equal to 400 gramsf,
preferably 350 gramsf, more preferably 300 gramsf, and most
preferably between 75 gramsf and 250 gramsf, at extensions of
between 25 mm and 50 mm, preferably between 25 mm and 76 mm;

- and

a closure system disposed on the absorbent article for
creating/maintaining lateral temsion through at 1least a
portion of said elasticized waistband.

2. The absorbent article of Claim 1 wherein said elastic waist
feature comprises an elasticized waistband, said elasticized
waistband comprising (i) a shaping panel zone being
elastically extensible in at least the lateral direction,
(ii) a waistline panel zone resiliently flexurally joined
with said shaping panel zone, said waistline panel zone being
elastically extensible in at least the lateral direction, and
(iii) a predisposed, resilient, waistband flexural hinge zone
joining said shaping panel zone and said waist]ine'panei zone
for allowing relative flexural bending between said shaping
panel zone and said waistline panel zone when forces are
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i nternational appl fleX¥rd, hingezopparing 3 bepingobiexure restering)force A
unitary di sposabl egrelter haas 20r gramse, praferudln 5 geimsyqi mdrer piferalilyc) and
a second wai st re g %@%} t he absorbent article conprising: a containnent
assenbly (22) conp r a liquid pervious topsheet (24), a liquid

| nper vi ous backsheet (26) joined with said topsheet, and an absorbent core

(28) ‘positiongd bef \éesasmbﬂtt ARTERE Lf A0Th A RIWRARARNEHS eTiit] caRRRDCN!
core having sid dé |st ed % stic waist feature
(34, 634) at |eastied dit noaﬁbmemnré 3 Hutm&emoynwansome f2an8 g

vai st edges (83|) oﬂeaarmgzbgairhﬁntwémreaad;éactgﬁtggmhwammwlfeat fifest t
conprising an ela | i st.han closure system
(36) disposed on tﬁ gf)%e' ?ﬁ @Pfl%4‘@'P%rs¥rdeé['?érr§;ﬁ@q¥t §$ %vlé'f al
tensi-on through atwitbasaida qootainmentofassentdyel and ixcisecondncfitexuraidhinge .
characterized in thgh thiigXLNSEOR foltping® $3héh € 26dd Ci gfth waigidand

are | ess
interconnecting panel zone.

4. The absorbent article of Claim 3 wherein the edge compression
stiffness of said interconnecting panel zone is greater than
the edge compression stiffness of said shaping panel zone,

' preferably wherein the edge compression stiffness of said
shaping panel zone is greater than the edge compression
stiffness of said waistline panel zone; and more preferably
wherein the extension forces of said shaping panel zone are

greater than the extension forces of said waistline panel
zone.

5. The absorbent article of Claims 2, 3, or 4 wherein the
extension forces of said shaping panel zone are between 175
gramsf and 225 gramsf at extensions of between 25 mm and
50 mm, preferably between 25 mm and 76 mm;'and the extension
forces of said waistline panel zone are between 75 gramsf and
175 gramsf at extensions of between 25 mm. and 59 mm,
preferably between 25 mm and 75 mm. -

6. The absorbent article 'according to any of the preceding
claims wherein said elasticized waistband comprises a stretch
laminate, preferably either a zero strain stretch laminate or
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than or equal7to Fo afpsevbent aaridedenarearding (8¢ BB¥n 955 Hhe amiecrsting and in
that said el astichtﬁd;svmhsﬁdﬁandaﬁ&BSél'mWfieﬂes:aﬁ'sﬂbaadshaw;msespammione

i s11 fno panl e % BaegYoRoRE e, GEESuiel: néaﬁﬁftﬁh'e A1 56 Bpyteel) 7,

panel zone and reamd|a;ntd'lystamxmcam¢n3berobnettlme l&twelersh%addngopﬁheet zone,
sai d waistline papgd ?ﬂge gké¥bet!, ai?éfé‘abl’ exhérR3hDhe sefmétit |g¥asaighe

| ateral direction | SPOS re wal st ban flexural'
hi nge zone (140) P%ﬁ%ﬁgﬂ t J3 ae'@ﬁr&g s &ﬁie?]afbffézéﬁo"@éma'!ﬁaggt Qe panel
zoge f_o(r]I al | ow: ngwimlowtd ve14dstaxizel uheuﬂbamg berwgbh aalpdrs’rmplolrfg spamelj_ zolne
and said waistlin zon n | erse udi na
axis of the arti cf%ﬁ\?\‘/ﬁgt % ﬁ";{qgﬁ oﬁpfﬁ%’ 3“&&%“%\& %rO\L/?’o]l Egt B%Efori ng
force/ moment to re@siltliemd petwean saddi hackshgsitngnashid topeheghd andi an

wai stline panel ZQT&tBﬂeﬁ%Sﬁ&ﬁBeﬁ-' ba(mtt'iShéd %Qﬁ@é# "s‘ﬁhd opSkedtOBAd G4iat i on

-when the forces are renoved, said waistband flexural hinge zone having a
bendi ng flexure rEeNIdpgt fEmker. as neasur ed by the Fl exure Bendi ng Test
descri bed herein, of greater than 20 gransf.

8. The absorbent article according .to any of the preceding

_claims additionally comprising elasticized side panels

disposed in said second waist region laterally outwardly from

and along a portion of said side edges of said absorbent

core, each of said elasticized side panels being elastically
extensible in at least the lateral direction.

9. The absorbent article of Claim 8 wherein the extension forces
of each of said elasticized side panels are greater.than or
equal to 250 gramsf at extensions of between 6 mm and 76 mm;
preferably wherein the extension forces of each of said
elasticized side panels are between 250 gramsf and 500 gramsf
at extensions of between 6 mm and 19 mm; and more preferably
wherein the extension forces of said elasticized waistband
are between 75 gramsf and 250 gramsf at extensions of between
25 mm and 50 mm, preferably between 25 mm and 75 mm.

10. The absorbent article according to any of the preceding
claims wherein said closure system comprises a dual tension
fastening system comprising:
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88 2. The absor 6"8%{"%?r“tef’c|"*5_°%{'8potr"5i ggrcf-%nfgr%rllcr%_lof \A%heer ealbﬁmt. e('a“"ext.ensi on
forces of said el adfticledopaistainshe 3bsorbent aridcle pm) the werars t han or

equal to 350 granmsfsadl i@y faBteming VER0em4oiiprRiflgh0 M 3. ° The
absorbent article according to claim1, wherein the extension forces of

said elasticized wai stband (35, 535, 635, 735) are less than or equal to
300 gransf at extensi onéi)bes vweeardwentmmenber Sdisposed; adjacemtc eatis ofbent

article according to claim 1§§/\/I"1 ' QULENSIPBafi 8" §&on8f i d

el astici zed wai st band (35, %% 3 géﬁﬁ%@ arggﬂet ween 75 gParrvé?@énd 250
gransf at extensions betweeReP®NiAMNd 50 nm 5. The absorbent article
according to clains 1, 2, 3 or 4, wherein the defined val ues of extension

forces of said elasticigg istband (35, . 535 635, 7 re achi.eved at
ext ensi ons between 25 nfﬂ‘gn 7€eaﬁﬁ1° .%ahd‘ﬁ?emsﬂé rlﬁ'égggsag?t iR a‘zgccor di ng
to any preceding claim whefi@rst waist ebgiomi,csakd Jandingt membeir3being34)
additionally conprises an i ' ( X rally
?ﬁg@gg%&?tﬂ;%?@rﬁk?@%ﬁt rfeﬁmﬁgrﬁc ; and!

joined with said containnen I rst ura I nge zone (132)
joining said interconnecti ng panel zone with said containment assenbly; and
a second flexural hip)geazaapst( 1383ude0i syishem Seord wloepdng naneirizsiee (136)

with said positioning, passively activated, waist closure for
the absorbent article that .  dynamically
maintains/creates lateral tension through at least
a portion of said elasticized waistband, said waist
closure system comprising:

(i) at least one, preferably a pair of, first
“attachment component(s) disposed in said first
waist region, said first attachment components
being positioned so as to be longitudinally
aligned with said elasticized waistband, more
preferably wherein each said first attachment
component  comprising a hook fastening
materia].'and

(11) at least one second attachment component
disposed in said second waist region, said
second attachment component, more preferably
comprising a loop fastening material, being
. engageable with said  first  attachment
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formed said second attachment component

nterconnect i ng panel zone. 7. engadlie saheatiper!atdaikht @AHGNGHNGad Qtcl ai m

6, wherein the edge conpreSS|on fness sal d |nterconn tin

zone (130) is greater than the 3§k ™Mo3PERQy 3Anes |1I°Pﬂb§’é"6? §a?g’§!? pi ng
panel zone (136). The absartherﬁaiar tdlakeicizedr dialgtbandcl su may, teherein
t he edge conpre55|on stiffness | o] ) eater
than the edge conpression sti ff(ﬁjélg‘ifg#]gal &%@?P?&nagépgﬁaegggnéhfi%@ .
The absorbent article accordi ngthrough atnierssra porsien eifnsi'lldeeb%ﬂ:éﬂ'bﬁedn
forces of said shaping panel zopgstdehd, are greater than the extension
forces of said waistline panel zone (138). - 89 10. The absor bent
article according to any preceding claim wherein the extension forces of
sai d shapi ng zdde (ThéGdbsarkentcareiehe JaEEogﬁmlgBto #1dik2AD gheredinh aipoetioansi ons

of between 25 mm a ‘7' 29} men?{;gei-ﬂe m‘é 35@%‘:&%66?%&% "é@'pﬁHfo'ﬂe

panel zone (138) are rams at. extensions
of said waist e ge of saad absorbent core, and preferably

additionally comprising a positioning patch positioned
subjacent said first attachment component, said positioning
patch being longitudinally aligned with said elastomeric
member and abutting with or being longitudinally overlapping
with said elastomeric member.

12. The absorbent article according to any of the preceding
claims wherein said waist edge of said absorbent core has an
arcuate shape that bounds a portion of said elasticized
waistband.

-13. The absorbent article according to any of the preceding:
claims wherein said elasticized waistband has differential
extensibility along its longitudinal axis when stretched in
the lateral direction.
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of between 25 mm and 50 mm 11. Trmgﬁm-pent article according to claim
10, wherein. the_ said extension f hapi anel, zone,(136) and
sai d malstﬁpﬁgﬁ? qffé e?%c q%f a%%ﬁ§$%n31859ﬂééﬁe§§ mm
and 76 mm b¥lefs TmmﬂrMMemtaﬁaetmcaﬁ&eog ttl:mtartya\pé esrdelgseliai m
wherein said elas tb (3 35 onprl ses a,stretch
| am nat e, &@&ﬁ gFgégg m?%stlggggd hagtb%ﬁg e%a é%?eq%ﬁ: génaﬁﬁg
beyond t he edeisgiicdlzed anwaisthapdof ase abSUkbeﬁﬁsarthele coBtainfkst
absor bent - aaliolot 3 el dot 0 (HeAl fbddr &Heraﬁlt&% sai dd 1 ghelichaginate

Is a zero strain stretch | am nat or anl ca stretch pr et ensi oned

stretch | apPredexably, ineRrREE¥FDent ar‘%"rf\‘:]re §BEBPBF-F1§ t@}éﬁﬁﬁﬂbreé@ i ng
claim wheeghRt3aliged aﬁd@lg@ﬂewl st haed dl?a'iatlfi:?a.&edm‘fe\l@mdse&s)

portion of said . backsheet (26), a portion of sa t.0 sheetﬁ%i and an
D st oner | COMEAIGRS( 78] FASRAEIBY iU DaRAL: dBtootBa il le
backsheet . ekpandifke akidr bbayondtitrhe atinembitnd ocofl athe l4bsvkbentn a
segnent of Is a 1S T [ | L.clze i's d form
a w ndomedagl%&gtllgc%ed a}aies}?eb;ﬁ@y aeﬂ, f‘asﬁ?érglfé aé};éé;ér& QGM’ EE’@P ahd
the original dimensions so as to accommodate wearers,
especially large infants, with large expansile waists so as
to reduce the sagging/slipping of the absorbent article.
The extension forces of the elasticized waistband are lower
than the extension forces of the elasticized side panels
(30) so as to accommodate such expansion. In preferred
embodiments of the elastic waist feature, the elasticized

waistband is formed from a stretch laminate.

Figure 6
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‘ 1to 13,
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a resilient nenber
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el astoneric snd said resilient
menber . 9¢ 17. ie § preceding claim
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of said elastici-zed side

at extensions of between 6
according to claim 17, wherein
-wai st band (35, 535, 635, 73? are
extensi ons 25 nm and 50 nm '}

20, wherein the said exten,#y-
25 mmand 76 mm 22. The| bic
precedi ng cl ai ns, wheée|n :rl;
fasteni ng system conpri sNQ§
providing a side closure fn
first waist region (56) ang
configuration such tHag -J
circunference of the absor bey I
the wearer;-said primary fast
menber (42) di sposed adjacent

36,40,46

20\ 34\

78,79

exten5|on fa

Kansf and 500 gransf
apyor bent article
q of\ sai d el astici zed

5Bt vdig. 35 or

The absorbent ar

i
TR
| ||'

o g

3 an®%250 gransf at
ticle according to claim
ext ensi ons of between
mq o any of the
uir i ses a dual tension
8
|i" absorbent article on
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system (38) for
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di nal edges (62) in said
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91 (ii) at | east one |anding nenber (44) disposg¢d|ir243EP 996t i st
region (56), said |anding nenber being engageabl ejwjth said secur F nt
menbers; and (b) a wai st closure system (40) fo

positioning waist closure for the absorbent article_that dynam call

mai ntai ns/creates lateral tension through at | east a portion of sal

el asticized wai stband, said wai st closure systemconprising: (i) at | east
one first attachnment conponent (46) disposed in said first waist region,
said first attachnment conponent being positioned so as to be longitudinally
aligned with said elasticized waistband; and (ii) at | east one second
attachnent conponent (48) disposed |n sai d second wai st region, said second
attachnment conponent being engag yth said first attachment conmponent
so that when the pripary closure is or ned & second attachment conponent

engages said first at e | east two anchor
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