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_ FIELD OF THE INVENTION
The present invention relates to absorbent articles such as
diapers, incontinent briefs, diaper holders, and the 1ike, 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.

BACKGROUND OF THE INVENTION

Infants and other incontinent individuals wear absorbent
articles such as diapers to rgceive 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 art1c]es 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
I
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FI ELD OF THE | NVENTI ON 15 The present invention refates to absorbent
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wi de leakage and poor fit of the absorbent article about the wearer in
the waist regions and the leg regions of the absorbent article.

In order to more snugly fit absorbent articles about the
waist of the wearer, certain commercially available absorbent
'artic]es have been provided with elastic waist features. An
example of a disposable 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). |
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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 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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acceptance and commercial success. US Patent 3,860, 003,
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cuff di di aper which has achi eved i de acceptance and 35
commer ci al success. However, absorbent articles have a‘tendency
to sag or gap away fromand to slide/slip down on the body of the
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caused by the absorbent article having a unique elastic waist featu;e that

provides sustained dynamic fit and improved resistance to leakage
during use.

It is a st111 further object of the present invention to
provide an absorbent article having a unique elastic waist feature

. which reduces sagging, gapping, rollover or roll-in at the front
of the diaper as well as overall sliding/slipping of the absorbent
article or the absorbent core during use.

It is an another object of the present invention to provide a
unique elastic waist feature having an elasticized waistband that
provides such sustained dynamic fit by providing a predisposed,
resilient, waistband flexural hinge zone which allows relative
flexural bending between zones of the elasticized waistband and
provides a restoring force/moment to resiliently return the zones
to essentially their preceding in-use cpnfiguration.

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 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. ' '
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25 SUMMARY OF THE INVENTION

The present invention provides absorbent articles such as
disposable d-°apers, 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

30
‘ 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 least a
pdrtion of the elastic waist feature. '
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relative notions.of the wearer as the wearer breathes; nbves and
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mat er i aI s of the absorbent article itself whdén subjected to such
wearer's notions. This saggi ng/ gapping and. - sliding/slipping of the
absorbent article can |ead to premature | eakage and poor fit of the
absorbent article abouthet helagkicer Warist featyrewai prefreergblons comdrises | ag

regions of the abs@&?@d‘ﬂnn@é’tﬁh% ﬂmel zone a Firs@r Q'?éxutrQ'l nPirn%eSE‘Mﬁ' Yjoidih
absorbent articles about F |y

rer, erta| gn%;s cla
avai | abl e absor bed® ‘"teéF?'?"(?F g ﬁé\'ﬁé‘ Zﬁ'éeer’f”gg edé&"tW'P elaé Wi st
features. An edratigicediwadstiaogosaidl @ secger fiexurahnhirigastore \jairsing

feature which 3 S e a e S
di scl osed in ﬁg elq;ggt‘ﬂéﬁ‘t{% Wa@l?:?bg;f gfsﬁ‘g%te o@%%\;%%ﬁd %%ggﬁj@eon

May 7, 15 1985. he, afélaFE‘c'G\%ﬂ syal rEAPriges| a ¢ $hapding | PanetaorﬁS’PFsea an
el astici zed wai st haridttimesipahéIngzont ; arne:| aspredispoded; eepiliant, bhaistband

af fixed between thg, 8%' gneh ?nQoﬁehe gk%h?ﬁé sha ﬁgvl tp%ﬁ%]' Cign%d and_ the .

wai st band is, thus, 0 ex pa contra

not i ons and toldral"ﬁﬂéth’"@héa'\‘el t ZQfte. thB\eabgbensemec&mg Papel zone prowdes a

~ flexible 1link between the elasticized waistband and the
- containment assembly to allow rotations and translations of the
' elasticized waistband so that the elasticized waistband may move
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 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 nfember, and a resilient member that
enhances the resiliency for the waistband flexural hinge zone.

The absorbent article is. also preferably provided with a
closure system (ténsioning means) for dynamically
_creating/maintaining lateral tension through the elasticized
waistband. The lateral tension dynamiéally 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 prima_ry fastening system maintains the first
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20 about the waist of the wearer during use (i.e., provide sustained
dynamc fqt) However, it has been found that absorbent articles
havi B9 w gk@stic wai st features” al so have a tendency PECTEESH3FORISANd
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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,
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and wearer vant ageous to provide
an absorbent ar CEFYNTRFATSA Halhe digeqry to ma‘"t%‘d'géh?\g"abed'pﬁi‘ nde ¥&i'ebver, or
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sl i ding/slipp dur| %59&&9% aps&rpgeqfab ﬁnd ?aHrlsfl ?a?fenttﬁbe %&ﬂ@&géﬂ?nt ?r?&)rf on

t he wearer resent
invention to 39angding,member PrafRyabhr ROMarisias ea seeony fsﬂsnwmésmwﬁa c fit
about the toaprivigé al Vi dERY posiLUbhTng $HdR- closure. The waist closure

system forms a waist closure that anchors a portion of the end
edge of the absorbent article and that dynamically
'maintains/creates lateral tensions through the elasticized
waistband so as to improve the fit and containment characteristics
of the diaper by reducing gapping, sagging, and rollover of the
elasticized waistband. The waist closure system comprises at
least one, preferably a pair of, first attachment component(s)
longitudinally 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 artic]e'additiona]ly comprises a pair of
elasticized side pane]s disposed in the second waist reg1on 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 pfetensioning' the elasticized waistband and further
provide more effective application of the diaper. While each
‘elasticized side panel méy 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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3 It is a further object of the present invention to provide an
absorbent; article having a unique el astic waist feature that provi des
sust gi nedvgysAaesed fit and inproved rfesistance to | eakage PCERWSIIPIISE.

It is astill further object of the presentginvention to provi de an
absorbent article having a unique elastic walst feature whi ch r.educes
saggi ng, gapping, rollover. or roll-in at the front - of the diaper as well
as overall slidingbsltihapi nensfonahe folvses béhtough attei ckideor pired abreor hemt

core du_ri'ng use. %anentratlelitsd s A @m&n@rthgb#n‘a%taquﬁ h?u lﬁge%' él{c}\f?ﬁ]& ' on
to provide a uni gue t1C waist feature having an el asticize
wai st band t hat of the wearer’s skin during use.

The present invention also relates to alternative elastic
waist features comprising an "expansive tummy panel” elasticized.
waistband. In these embodiments the elasticized waistband is
capable of expanding well beyond the dimensions of the absorbent
article set by the primary fastening System (beyond the planar
state of the diaper itself) so as to accommodate wearers,
especiél]y 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 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 laminate is compriéed of an
elastomeric member and a portion of the topsheet and the backsheet
which all have been mechanically stretched. 1In 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.

The present invention further relates to the use of an
improved absorbent core in the chassis designs of the present
invention that rapidly acquires and distributes discharged 1iquids
and stores - them. The absorbent core comprises an
acquisition/distribution - core and a storage core. The
acquisition/distributibn core comprises chemically stiffened
fibers, preferably chemically stiffened cellulosic fibers, which

- remain stiff even when wetted (they do not collapse) so that the
acquisition/distribution core has an improved ability to acquire
fluids from second and subsequent discharges.
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.While the speéification 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
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provides such sustained dynamc fit by providing a predi sposed.
resilienty waistband flexural hinge zone which allows relative
f1 exur alwd9sdice@ bet ween zones of the elasticized wai st bapdTApsh3/01158

provides a restoring force/nonent to resiligently return the zones to
essentially their preceding in-use configuration. It is a further
obj ect of the present invention to provide a cl osure systemt hat

mai nt ai ns/ cr eat emvbmhenahlflebesibetrtdrhnm@btﬁd from flﬁa%ll%wﬂgi e & wEhe
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when taken in COfueuﬂ{ttaumemﬁﬁg t ivey aﬁ%q@@nyl ng dr awi ngs.
SUMVARY OF THE | NVE sent | ‘{fl on provi des

absorbent articles sJ@Hreaé is a p&?%ﬁdg‘élﬂfeadﬁ“a‘ﬁgﬁ‘ ABRY% iembedimeRy of s
di aper hol ders athé tpresent invketiohhakaviage wonnmmquecetl-awhyc toal iiévefa(fat ure

that inproves t hﬁnderlyméjw’c"i‘ﬂlﬁjref | the Bliter Qﬁrfa%kaif 'tﬁhzt?q&gsora%t RAe @S

well as the 30, contai nment characteristics
article.  Such V'®e ighsorbent articles conprise a containment -assenbly

preferably 10 congfigaren® i3 al fragmentargr vectionalt RGNSt the adispbsibh @
| Mpervi ous diaper shown in Figure 1 taken along section line 2-2 of Figure 1;

Figure 2A is a plan view of the prestrained backsheet portion
of the disposable diaper showing the pattern of the mechanical
-stretching; _ |

Figure 2B is a SImp11f1ed fragmentary, enlarged plan view of
the disposable diaper of the present invention in the first waist
region showing the elements of the elastic waist feature;

Figure 3 is a fragmentary sectional view of the disposable
diaper shown in Figure 1 taken along section line 3-3 of Figure 1;

Figures 4A - 4D are simplified kinematic representations of

"the functioning of the elastic waist feature during use as the
wearer (shown in the drawings) moves from a standing pbsition to a
sitting position; —

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

Figure 5A 1is 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 1lateral direction and a
“windowed" elastic waist feature;
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Figure 7 1is a fragmentary plan view of an alternative

- embodiment of the elastic waist feature shown in Figure 6;
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backsheet, and an absorbent core positioned between the topsheet and

the backsReet; an elastic waist feature; and a closure system fop
creat4 ng/ %%ﬁw@ng | ateral tension< through at | east aCTIUS93Rﬁ5§d on -
of the elastiC wal'st feature. _

4 The elastic wai st feature 8referably conprises an

I nterconnecting panel zone, a first flexural hinge zone joining. t he

i nt erconnecti ng panel %’ﬂﬁv‘étﬂ tahenﬁgntf%(ﬂneﬁr%*)% Sggbv%k gp an aelalpgfgtiu(s:i zed

wai st band, and a secon exur-al
- that employs a vacuum web restraint system for mechanically

stretching a portion of a d1aper' web using meshing corrugated

rolls; _

Figure 8A is a simplified view taken along line BA-BA 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; '

Figure 9 1is a simplified perspective view showing an
alternative web restraint system of the present invention which
may be used during the incremental stretching process disclosed
herein; _

Figure 9A is a highly enlarged simplified _cross-sectional
view taken at inset 9A shown in Figure 9 along a centerline
connecting the uppermost corrugated rolls and the lowermost
corrugated rolls; '

20 Figure 10 is a simplified, fragmentary, enlarged plan view of
the disposable diaper of the present invention in the first waist
region showing the location for taking test samples from the
‘elastic waist feature; '

10

15

Figure 11 1is a perspective view of a test apparatus for
measuring the bending flexure recovery force of the waistband
flexural hinge zone of the elastic waist feature;

Figure 12 1is a representative graph of deflection force

versus deflection distance of two cyc]es of the flexure bending
test;
30 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
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the el asticized waistband with the interconnecting panel zone. ~The
el astici z&d wai st band conpri ses a shapl ng panel zone; a wai stline panel

zone; s aw%ﬂw sposed, resilient, waistband f | exur al poTNISH3IZOINSS
joining the shaping panel zone and the i stline panel zone. The

I nt erconnecting panel zone provides a fllexible [link -between the
el asticized waistband and the cont ai nment assenbly to allow rotations

and transl ations of Rigere 1%l ésta ciqnﬂsuﬁiasimryi-aﬁh) éhaéombi"&s%ﬁsfdiv@e_zed
B T T S TR 18 T e S

t he wai st of wear er Zed wai s
el asticall y e‘v?ﬂ‘a‘?ﬁfséf’l'd sthhtnestiteahd to dynani cal ly fit the wearer's

wai st . wai st kfaigdrd | X usak phlnngﬁaewi(v”fe ah Sa\Ft"eﬁﬁt%D@ﬁﬁBsiﬂeaHﬁ%rt he

anel zones ?o f \ f| .ned .axes or
Iroe5| lient to pro‘%ﬂsﬁ "%h#eos{)grﬂg é@?g ‘r?f‘ (Y gré’toﬁf‘r?gstﬂlg a"‘"’yp?}r‘lel
zones to their pre¥ewdi wnderhyinge Sdbuﬁtlllgelr atheongutespsurfaicky of théediapere

el asti ci zed vvalﬁtb@ﬂckheh%ewebee@nd PSR lﬁn%flsomntt&?-e co r‘?E HIgE apyStem
Thus, the el astic wal confornms t wal st of

the wearer as tH&9 Wasaié?"@l fgn%gg'la)?ﬁdgwﬁr and anﬁ'«?é'ége fREL el asti ci zed

wai st band preferably conprises a portion of the topsheet, a portion of

the backsheet” that is preferé’#AYLﬁ)BDEﬁR‘?ﬁflroﬂ' WQHE QNVﬁJﬁﬁﬁ oneric menber,
and a resilient rrerrber th%
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 afe not
intended to be laundered or otherwise restored or reused as an
absorbent article (i.e., they are intended to be discarded after a
single use and, preferably, .to be recycled, composted or otherwise
disposed of in an environmentally compatibie manner). A "unitary"
absorbent article refers to absorbent articles which are formed of
separate parts united together to form a coordinated entity so
that they do not require separate manipulative parts like a
separate holder and liner. A preferred embodiment of an absorbent
article of the present invention is the unitary disposable
absorbent article, diaper 20, shown in Figure 1. As used herein,
the term “diaper" refers to an absorbent article generally worn by
infants and incontinent persons that is worn about the lower torso
of the wearer. It should be understood, however, that the present
invention is also applicable to other absorbent articles such as
incontinent bfiefs, 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 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
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enhances the resiliency for the wai stband flexural hinge zone. The

absorbenty article is also preferably provided with a cl osure system
(tengioni %} . %%gns) for - dynamcally cr eat i ngpEEURbHIO 580

| at er al 158 through the elasticized wai st band. The | ateral
tensi on dynam cally created and nmai ntai ned by the cl osure system
“activates the stretch of the elasticized wai st band thereby allowing it

to nore dynam cal | thexdiaper @0dand mwntweacpbrwohhoft Reie r@iaipeﬂszwhhi&re faeeg er .
The closure system

system The dual 3% f@ﬁs gerags%/é?\ éﬁ{fgg%lzf geé"ggn ?%Lgner ? As
fasteni ng system f ghown infldgutend ., aths d@akﬁroamm@mmdea mmsttammmumesupkx em
for formng a VRi SiefEFDIYI ComprididgPh | THRYUYd RS RiNs NBopsnedtePe Ted Nl e
the first > 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 genafally 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 péir 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 sgcond attachment cohponent
48. The diaper 20 also preferably comprises a positioning pateh
50 located subjacent each first attachment component 46.
The diaper 20 is shown in Figure 1 to have an outer surface
52 (facing the viewer in Figure 1), an inner surface 54 opposed to
the outer surface 52, a first waist region 56, a second waist
region 58 opposed to'the first waist region 56, and a periphery 60
which is defined by the outer edges of the diaper 20 in which the
longitudinal edges are designated 62 and the end edges are
designated 64. (While the skilled artisan will recognize that a
diaper is usually described in terms of having a pair of waist
' regions and a crotch region between the waist regions; in this
application, for simplicity of terminology, the diaper 20 is
described as having only waist regions, each of the waist regions
including a portion of the diaper which would typically be
designated as part of the crotch region). The inner surface 54 of
the diaper 20 comprises that portion of the diaper 20 which is
positioned adjacent to the wearer’s body during use (i.e., the
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 comprisés 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
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5 wai st region and the second wai st region in an overl appi ng
configuration such that l-ateral tensions are naintained around the

Ci rcum_%&(?ggﬁ% the di aper to maintain the di aper on thepeFarsas/o1158 The

primary asteni'ng system conprises a sgcurenment nenber,
preferably a tape tab and a first fastening conponent, and a | andi ng
menber preferably conprising a-second fastening conponent to provide a

vari abl e positi ootheg eompenentssjoénedTite whe Sbackshertr @6). TheSHFerstl Maist a

wai st cl osure thaf,;anckor.s a rid of,. {.he f he

absor bent arti @%géap gér)\ciﬁ'd ttﬂgt gé&ﬁ%g‘%ﬁsgarﬁ}gio ssﬁgl n%gr ng?sé’regg‘t"g%y’
lateral  tensi ofm ttheo g edges &f afi iheederipheryi HObdied He akatenal
i nprove the fit eamefDinkaeGENEheCHRIPRBIZY.I STHeCRaist rédfiohdRath FRRFrildY a

duci [ [ . | f t . | ast zed d.
e S A A L P e el
of , first attachewmprisoriheneuters)iaterall poyfiivnsli ekl the adaii ghorgiensh t fike
el asticized wai s{Ranghrad flsit Ml in theForstSGEAdrediloh e TR des RfHTRESENT -

Bl 2 ATt 1o CHRETSHL s, SSHBNL S58, Bol 5L i b ok a6, o °
passi vel y actlbvadesdgnated 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 1lateral
‘direction (x direction or width) - is defined as the direction
parallel to the 1lateral centerline 66 of the diaper 23; the
longitudinal direction (y direction or length) being defined as
the direction paralilel to the longitudinal centerline 67; and the
axial ‘direction (Z direction or thi'ckness) being defined as the
direction extending through the thickness of the diaper 20.)

Figure 1 shows a'preferred embodiment of the diaper 20 in

which the topsheet 24 and the backsheet 26 have length.and width

 dimensions generally larger than those of the absorbent core 28.
The topsheet 24 and the backsheet 26 extend beyond the edges.of
the absorbent core 28 to thereby form the periphery 60 of the
diaper 20. The periphery 60 defines the outer perimeter or, in
other words, the edges of the diaper 20. The periphery 60
comprises the longitudinal edges 62 and the end edges 64.

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
iopsheet 24, a portion of ‘the backsheet 26 that has .preferably
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wai st closure. The first attachnment conponent(s) preferably 20
conpri se;ya hook fastening material while the second attachnent

conppnent Br9 Z@P@bl y conprises a | o6p fastening material. pcr/usossorts® an’
especi al I\‘/’ g red enbodinmerit of the esent i nvention, the

absorbent article additionally conprises a pair of el astici zed side
panel s di sposed in the second waist region. The 25 elasticized side

panel s provide anb@ér\aﬁ.&¢mllka/119x;tees¢lhu¢ afrﬁas lmemmatet haierﬁsp\ébﬂms?n
confortabl e and contouri n%&,_ ng_t

t
di aper to the weaP®r®'#i4° 1I§U'§%"§FFII#1& p°s'%°f'ﬁq ?e({?"?et" tﬁgfh{e‘}i’s&?e&s{zl fef
side panels furthebackisheetoié anthch resﬂlmﬁ mewber W& oishtyiohed desweenetis ons)

that enhance the pgiighess 29 a.chevaieormsemrf@l enBeregs by tmtab@acmdmry
fasteni ng system and $€ t cI osué ‘f\i ;Ie The el asticized side
panel s especi al | ywaistband (3% is; RTO¥ 1968 S R0 5 cslei\é"(f'"e'\‘/(‘iaﬂssc band
and further whnmndbhenhaekﬂfebbcl& vand 4bel topsheedn 24oiret hieiskdagter the

Vhi | e each bPanbe" niteflfal PBOClne Blashiber FONRLANE! off by B
nunber of 35 con urati el asticlzed anel” prefer %ﬂy :
conpri ses ‘a rogildeat r"iff"h’" §t7 r etXiAce dhentansheetri24 é’?daﬂ‘ﬁ c‘?afgéf'esid%ﬁ
panel al so o paed egateyed  aghedn taxt pliadindtanaat&djadcast iahetd eer1aked he

wear er condition, regions of differential securement are provided which
" form pfeats 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
longitudinally outwardly beyond the waist edge 83 of the absorbent
core 28 to form a waist flap 89 and the end edge 64. The elastic
waist feature 34 extends longitudinally outwardly from the waist
edge 83 of the absorbent core 28 in at least the central region 68
and forms at least a portion of the end edge 64. The elastic
waist feature 34 comprises an interconnecting panel zone 130, a
first flexural hinge zone 132 joining the interconnecting panel
zone 130 with the containment assembly 22 adjacent the waist edge
83 of .the absorbent core 28, an elasticized waistband 35, and a
second flexural hinge zone 134 joining the elasticized waistband
35 with the interconnecting panel zone 130. 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 shown in Figure 3, the
interconnecting panel zone 130 comprises a portion of the topsheet
24 and the backsheet 26 while the elasticized waistband 35
cdmprises 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.
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6 so that tensional forces through the side panel are not
concentrased so as to prevent the indentation, rubbing, or chafing of

t he weaps ?%%bn during use. The present |nvent|lq_n|~/@s§_fp/oiﬁ§gat es to
alternatlve astic wai st features conpjjsing an "expansive tummy panel”

el asticized wai st band. I n these enbodi nents the el asticized waistband is
capabl e of expandi ng wel | beyond the di mensions of the absorbent article

3et by the Io;u mary fraq‘mnzmgssy&taﬁmx(fbwomehgsn&etapyaréanargedsxt]ahen@tv 6#]96
oper risell) e D pRn R TIRAE B0 TR B el GIRECLENAY bl 2
t he absorbent gemeriatlye.the WMarious zones and elements of the elastic wa1st
. 5 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 panélﬁzone 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
comﬁonents 46 longitudinally aligned with the elasticized
waistband 35 so as to maintain/create lateral tension through the
elasticized waistband 35. The first attachment component 46
preferably comprises a separate patch of material, preferably a
hook fastening material, joined to the backsheet 26.
The contqinment assembly 22 of the diaper 20 is shown in
Figure 1 as comprising the main body (chassis) of the diaper 20.

. The containment assembly 22 comprises at least an absorbent core
28 and preferably an outer covering layer comprising the topsheet
24 and the backsheet 26. When the absorbent article comprises a
separate'holde} and a liner, the containment assembly 22 generally
comprises the holder and the liner (i.e., the containment assembly
22 comprises one or more layers of material to define the holder
while the 1liner comprises an absorbent composite such as a -

topsheet, a backsheet, and an absorbent core.) For unitary
absorbent articles, the containment assembly 22 comprises the main
strucfure 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 abéorbent means which is
generally compressible. coﬁformab}e, non-irritating to the
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extension forces of the elasticized waistband are | ower than the
extension, forces of the elasticized side panels so as to acconodat e

such;, expaw&z In a preferred enbodi ment of this 15 el agti/esvsiopiss
feature %180 ci zed wai stband is for med4f rom a stretch | am nate.

The stretch lamnate is conprised of an " elastoneric nmenber and a
portion of the topsheet and the backsheet which all have been
nmechani cal |y st redacke's skin,nandacgpabl erafeabsorbimnbadliretaining Nequiaiss§ddhne

panel zone is foreﬂ?%rﬁ?fe aﬁﬁméi'hgg @er@?in BQ?} eQUdatQE tAQesl{ngfﬁ Eﬁ ghre Asvi .des '

(wi ndow ng) . I'zed
differential extet$ BPFQﬁb?"fI rFore 28 thae 3 aaae'mant diu!’f%ilel 00, a body surfagge
present inventi on]o‘1ur§i‘&redg@gagze;saft¢)wam g@g@so& an i nproved absor bent

core 10 the chasst s, IR, WiFarBint MBe 285 oY 5 nah RYERIeT 4 NoibENtldey
The  absorbent Ofcd‘rlées seshpehiagess (e.an rectaemdarsumtmgmsSt " bushiaped,
core and a &ywwedac e&rey and ffgm a md@CQHHf‘e't Iem/dhémrdthstowehtcore

celTul ostc Tiber o 't&ﬁ%\'ﬁf L5351 e s F1sposBR Flider %an?eé? ernesobentor

col | apse) so 8 atantheles such ascocdmeinuted/whodt pulipuwhiah wrgenemmrrefmedved

ability to aCEI I T€ as airfditl dSEfdmBTesS GAOHEnER OsiS YRARAUB RS rith & CRAISs
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
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
hydrophilic gradient, a superabsorbent gradient, or lower average
density and lower average‘basis weight acquisition zones; or may
comprise one or.more-layers or structures).' The total absorbeht

~ capacity of the absorbent core 28 should, however, be compatible
with the design loading and the intended use of the diaper 20.
Further, the size and absorbent capacity of the absorbent core 28
may be varied to accommodate wearers ranging from infants through
adults. _

A preferred embodiment of the diaper 20 has an asymmetric,
modified T-shaped, absorbent core 28 having ears 102 in the first
waist region 56 but a generally rectangular shape in the second
waist region 58. This configuration allows wider elasticized side
panels 30 in the second waist region 58. An exemplary absorbent
structure for use as the absorbent core 28 of the present
invention that has achieved 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
Dua]-Layered_Cores"'issued to Weisman, Houghton, and Gellert on
June 16, 1987; and U.S. Patent 4,888,231 entitled "Absorbent Core
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BRI EF DESCRI PTI ON OF THE DRAW NGS VWil e the specification

concl udess'with claims particularly, ' pointing out and distinctly

cl ai mi ngﬁwﬁ; GS#EJ ect matter which is regarded as fop@t/mgos/o198 esent
i nventi ! bel i eved that the

7 “invention will be better understood fromthe foll ow ng description

which.is taken in conjunction with the acconpanyi ng drawi-ngs in
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
5 successful absorbent member described in U.S. Patent 4,834,735,
entitled "High Density Absorbent Members Having Lower Density and
Lower Basis Weight Acquisition Zohes", issued to Alemany and Berg
on May 30, 1989. ‘Each of these references are incorporated herein
by reference. o
In a preferred alternate embodiment of the present invention
as is shown in Figure 16, the absorbent core comprises two
distinct webs or layers comprising an acquisition/distribution
core 1302 and a StOrage core 1304. The acquisition/distribution
core 1302 is positioned between the topsheet 24 and the storagé '
core..1304, and the Storage core 1304 is positioned between the
acquisition/distribution core 1302 and the ‘backsheet 26. The
acquisition/distribution core 1302 has a top surface area which
- preferably is at least about 15% of the top surface area of the
storage core 1304, but which is smaller than the top surface area
of the storage core. The acquisition/distribution core 1302 is
positioned relative to the storage core 1304 so that none of its
surface area extends beyond the boundaries of the storage core.
As detailed below, the acquisition/distribution core 1302
preferably comprises a web of chemically stiffened cellulosic
fibers, although binding means such as non-stiffened cellulosic
fibers, synthetic fibers, chemical additives, and thermoplastic
fibers can be added to increase the physical integrity of the web.
"The storage core 1304 preferably comprises an airlaid web of
superabsorbent material and fiber material, . preferably airfelt.
Optionally, and most preferably, a pervious sheet (e.g., a tissue
sheet 1306) or other scrim may be - positioned between the
acquisition/distribution core 1302 and the storage core 1304 to
increase the integrity of the absorbeht'core 28 dufing processing
- and/or use. ' .
The acqu1swt10n/dxstr1butlon core 1302 serves to quickly
collect discharged body fluids, to quickly transport the fluid
from the point of initial contact "~ to- other parts of the
acquisition/distribution core, and to. temporarily hold such
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whi ch |i ke designations are used to designate substantially 5
el enent s, yand i n which:

di aper enQﬁgbgﬁggggr the presentf invention having Pg hﬁ%ﬁ?":ﬁ%

I, denti cal
Figure 1 is a plan view of a disposable

cut - anay under | yi ng structurgg the outer surtace of t
di aper facing the vi ewer; 10 Figure 2 is a fragnentary sectional
vi ew of the disposable di aper shown in Figure 1 taken al ong section

line 2-2 of Figuredibcharged body fRii@sréntdM ileyacid @R ¥bsdwb&f byhend'g5k{gai ned

backsheet
mechani ca

portion
st

seen; g, ArstvBRISR BRI B e TR AcafigytTod/Bastr ibution

he

fragmentary, enl areped ps of weeticglar importasceli Bposddr dodnamerfudly tutélize

present invention {ha thQphéit§t W& Slithe  stbRffeOn c%h?.wi NOTREE ELRIRNT Sy

the el asti

c wabst

feat ure; Fi gure is a fragnentary sectiona

view of the di sposgiEsition/distributign, GOre ey o GPEPrise aReMide oNgrtatyt iofn
line 3-3 of Figureabkprbent materia¥si,gtt epreférabl4DeampeisasnPliberi @dt & iREeratC
representations of.20..t:he f Pelall of . the el ' I st, f.eature duri

cah Fa%mgﬁ% \At‘ni‘glﬁ%fiq?geﬁgxrlg V\%"tr?gggte c@ﬁa?g? oR b%‘{’gn'mtﬁ@ s0

use as the
position t
secti onal
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that { thengcqis} tangdistribution corepran eErestivel Aeaugmerandr
distpibuee Nsédone and successive voids of fluid as well as a
minimal amount (<2%) of superabsorbent material (due to the
slowness of their uptake and gel blocking).

The acquisition/distribution- core preferably comprises a web
of chemically stiffened fibers, preferably chemica11y stiffened
cellulosic fibers, more preferably wood pulp fibers which'have
been stiffened with an intrafiber chemical stiffening agent, most
preferably stiffened, twisted, curled cellulose fibers. As used
herein, the term “chemically stiffened fibers" means any fibers
which have been stiffened by chemical means to increase stiffness
of the fibers under both dry and aqueous conditions. Such means
include the addition of chemical stiffening agents which, for
example, coat and/or impregnate the fibers. Such means also
include the stiffening of the fibers by altering the chemical
structure of . the fibers themselves (wherein the fibers are
stiffened by chemical reaction). For example, cross1inking-agents
can be applied to the fibers, which are caused to crosslink
polymer chains to chemically form intrafiber crosslink bonds.
Examples of stiffening agents used to coat or impregnate cellulose
fibers are more fully described in U.S. Patent 3,556,932 issued to
Coscia et al. on January 19, 1971-and in PCT Patent Application WO
91/1163 - The Procter & Gamble Company, published August 8, 1991,
both of which are incorporated herein by reference. Fibers
stiffened by crosslink bonds in individualized (i.e., fluffed)
form are disclosed, for example, in U.S. Patent 3,224,926 issued
to Bernardin on December 21, 1965; U.S. Patent 3,932,209 issued to.
Chatterjee on January 13, 1976, and most preferably in U.S. Patent
4,822,453 issued to Dean et al. on April 18, 1989, U.S. Patent
4,888,093 issued to Dean et al. on December 19, 1989, and U.S.
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di sposabl e di aper enbodi nent of the present invention showi ng an

al ternatiive construction of the el asticized wai stband, Fi gure 5A
is a fragnentary sectional view of a further alter WMggﬁgﬁggpsabl e
di aper t of the present invention showi ng a further

alternative co
Figure 6 is a
di sposabl e di a
el astic \Maist
differenti al
"wi ndowed" el a
plan view of
feature shomm
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nstruction of the elasticizéed wai st band;
fragmentary. plan view of another alternative

PRLRFRCbERAL Hleubd GoPRERA"E 1Y Ol IRPY, “ﬂg@d‘n

ek NS r'styncornorattﬁé hmeﬂerby mﬂeémcleon Irandidrawn to

SEdegV\Wy(ﬁ*bpﬁﬁaEWﬁtese stiffened FilbwEeremdinistiff evehagpgmntary

" '%ﬁ %E?at web§ made from ”RPO" nr;[otof ﬁr%%s&' aasst Idg we IsSt
made from conventlonal unstiffened ‘fibers when wet, so that the
resultant web has an improved ability to acquire and distribute .
fluids from second and subsequeﬁt discharges. In -the_ more
preferred - stiffened fibers, chemical processing includes
intrafiber crosslinking with crosslinking agents while such fibers
are in a relatively dehydrated, defibrated (i.e., individualized),
twisted, curled condition by crosslinking agents including
crossiinking agents (including but not 1limited to C,-C,
dialdehydes, C,-C, monoaldehydes having an acid functionality, or
polycarboxylates). Preferred crosslinking agents from- these
groups include glutaraldehyde or citric acid, respecfive1y.
(Polycarboxylic stiffening agents and a process for making
stiffened fibers from them are described in U.S. Serial No.
596,606 filed October 17, 1990 and incorporated herein by
reference.) The effect of crosslinking under these conditions is
to form fibers which are stiffened and which tend to retain their
twisted, curled configuration during use.

- The stiffened cellulosic fibers can be provided in web form
by various iechniques, including airlayihg and wetlaying. The
stiffened fibers can be airlaid according to techniques well known
to those skilled in the art of airlaying cellulosic fibers. In
general,' airlaying can be affected by metering an air flow
containing the fibers, in a substantially dry condition, onto a

."wire screen and, optionally, compressing the resulting web to the

30

35

desired density. Techniques for wetlaying cellulosic fibrous
material to form sheets such as dry lap and paper are also well
known in the art and are generally applicable to the wetlaying of
the stiffened fibers to form wetlaid sheets useful in the present
~invention. Suitab]g wetlaying techniques include handsheeting and
wetlaying with the wutilization "~ of papermaking machines as
disclosed, for instance, in U.S. Patent 3,301,746 issued to
Sanford et al. on January 31, 1967.
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8 Figure 8 is a sinplified perspective view of an appar at us

that "~enpkoys a vacuum web restraint system for mechanically
stretschin on of a diaper web”using neshing corrugat |

Fi gure BAQY@‘)&% lified view taken along Iiipe 8A-8A in Feﬁugsaﬁ}eulfi%
showi ng the manner in which idler rolls are_ﬁ ed to cause t he di aper
web to wrap the | owernpst corrugated rolls; Figure 8B is a highly

enl arged view taken atInt B?dérml@t f&@]xtatesﬁ'@@@si ?Fbﬂ'rlﬁc&asﬁhﬂ'\’&r rﬁg?ﬂ:‘i]

degree of neshlng OE e at ed not

‘zero strain" st r@teH? Ya n o Webs 3;5‘84?" dﬁpfﬁ"et B USE o PN T ORBINCR as 3Ry Or
t her ebet ween; . increaski ther everQgeiintexf iber ippre fsiizel of pires petrt pM&mWaWy
showi ng an t t f p on
anioh © my be USEIRRLres, “Frafiihd Beits She b%”“*eﬁmég PRERGra By b
her ei n; or onto the web This can be done by adding he binding means to.

the fibers prior to web formation, by applying the binding means
to a wetlaid web after deposition on the formingiwire and before
drying, by applying the binding.means to a dry web (wetlaid) or a
combination thereof. Suitable binding means for addition to the
stiffened cellulosic fibers include a variety of cellulosic and
synthetic fibrous material; chemical additives such as resinous
binders, latex and starch; or .thermoplastic binding material
wherein the thermoplastic binding material provides bond sites at
intersections of the stiffened cellulosic fibers. Such binding
means are more fully described in the previously referenced PCT
Patent Application WO 91/11163 incorporated herein by reference.
Tissue  envelopes and other - scrim external to the -
acquisition/distribution core can also be used to enhance the
physical integrity in combination with, or in place of, the
binding means. When binding means are incorporétéd in the web,
the acquisition/distribution layer comprises a web of from about
50% to 100% by weight, of the chemieally stiffened cellulosic
fibers ‘and from 0% to about 50%, by weight, of a binding means.
The acquisition/distribution core can be of ‘any desired
shape, for example, rectangular, trapezoidal, oval, oblong, or
~ hourglass-shaped. The shape of the acquisition/distribution core
can, but need not necessarily, correspond to the general shape of
the storage core. The acquisition/distribution core has a top
surface area which is at least 15% of the top surface area of the
storage core, but which is smaller than the top surface area of
the storage core. The top surface area of the
écquisition/distribution core will preferably range from about 15%
to about 95%, more preferably from about 25% to about 90%, of the
top surface area of the storage core, and also preferably will not
extend beyond the edge of the storage core at any outer boundary.
The acquisition/distribution core will typically have a top
surface area less than about 80% of that of the storage core.
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Figure 9A is a highly enlarged sinplified cross-sectional vi ew t aken
at inset *9A shown in Figure 9 along a centerline connecting the

u_pperarm?(? ofPédeyoated rolls and “the | owernost cor éﬁ&‘s@gmﬁﬂs' s

Fi gure I's a sSinplified, fragnentary, enll rged plan view of

di sposabl e di aper of the present invention |n the first wai st reglon
showi ng the location for taking test sanples fromthe el astic wai st
][eature' 25 I?Rgblﬂ,@radel oif-éls 1aoqoessmcewdﬁnwo¢vww aﬁs&'ﬁﬁﬁt %QP@EQt 35
or measur i t he |ng £x rec for.ce,of e wai st ban :
flexural hinge %ﬁ%e él ast?'cscﬁ%lrgff' gkféé Fiuis fEPBure e is a

representative gcmph1bf0rdéiste‘abnltannfere1302 ander@asnden‘dchcﬂtnldsdm&teance of

two cycles Of t'ﬂﬁe“dr‘%&k‘tﬁfesb‘éﬁéddﬂ%red astﬁfsltesult?'oof the wééir%"f ﬁl’ﬂéltt
per spective % gEOf the tes rTP accor 0

procedur es for ¢ StAT3Re, §°'f%8r%c?§%b1y °°mpr&6‘?FpP\é%9§'aB?P"§FM f"Hé%"s‘aa)fSUéhpan'el
zone of the el aasjcbuti giot necesSadlyrd;imited to, didorgte €pidticles of

sinplified side ay%&wem ‘i'ﬁ pﬂ?{g@%#‘ﬁ}gﬂ@ﬁ ﬁf&erabsorbet&aMﬁussﬁttegﬁl f or

determning the_edge co |on stif ?panel Zone
el astic wai st fdhe up@era gprbent material can be in any form which can be

10 incorporated into a flexible web or sheet to form the storage-
core. The superabsorbent material utilized is typically in the
form of discrete particles of absorbent gelling material
distributed within a web of fibrous material as a carrier means.
Suitable fibrous material includes cellulosic fibers (airfelt or
fluff) such as is conventionally used in absorbent cores, the
modified cellulose fibers as are described. above, synthetic
fibers, mixtures thereof, and the 1ike. Preferred superabsorbent
material for use in the présent invention is that described in
U.S. Patent Re. 32,649 issued to Brandt et al. on April 19, 1988
which is incorporated herein by reference. Superabsorbent fibers
such as acrylate grafted fibers and superabsorbent modified
cellulosic fibers can be wused instead of the particles of
absorbent gelling material.

'_ The storage core will preferably comprise a web of
superabsorbent material and a fibrous material carrier means.
Such webs will typically contain from about 10% to about 90%, more
typically from about 15% to about 80%, superabsorbent material

- Wwith the remainder of the web being the fibrous material. The

' superabsorbent material can be uniformly distributed throughout
the web or there may be regions or zones which have higher
concentrations of superabsorbent material than other regions or
zones of the storage core. These webs are generally made by
~airlaying a dry mixture of fibers and absorbent gelling material
particles. Such "a procedure is described more fully in the
hereinbefore referenced U.S. Patent 4,610,678.

A preferred storage core for the present invention is an
-airlaid web of fibrous material and superabsorbent material having
a thin dusting layer of relatively superabsorbent free fibers
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9 Figure 15 is a representative graph of conpression force
versus cpnpression displacement of tw cycles of the edge

corrpqressiﬁﬁ g}gé ness test. ‘Figure 16 is a plan vi pmmsggmlbs

al t er nat ﬂ bl e di aper enbodi ment ofygt he present invention, having
portions cut-away to reveal underlying structure, the outer surface
of the diaper facing the viewer, and show ng an absorbent core

conpri sing.an tongud stivei batkehedtr 5 tet 6D Mhe absorbedt ot Or PSPl 8 &f such
absorbent structures are described in the hereinbefore referenced
U.S. Patent 4,834,735 issued to Alemany and'Berg on May 30, 1989;
U.S. Patent 4,888,231 issued to Angstadt on December 19, 1989; and
EPO Application 0 198 683 A2 - The Procter & Gamble Company,
published October 22, 1986, each of which are incorporated herein
by reference. A most preferred absorbent structure for the
storage core is disclosed in U.S. Patent 5,047,023 issued to Berg
on September 10, 1991, which is incorporated herein by reference.
Preferably, the storage core comprises a dusting layer (without a
storage zone and an acquisition zone) wherein absorbent gelling
material méy or may not be positioned in the back section of the
- absorbent core. An example of such a storage core is shown in
Figures 9 and 10 of the above-referenced Berg ‘023 'batent and
 wherein a dusting layer extends through a portion of the thickness
of the web and consists essentially of fibrous material (<2%
superabsorbent material). '

An alternative storage core may comprise particles of
absorbent gelling material laminated between two or more webs of
fiber material such as disclosed in U.S. 4,578,068 issued to
Kramer et al. on March 25, 1986, which patent is incorporated
herein by reference.

Another alternative storage core may comprise a flexible,
m1croporous, polymeric foam materlal such as is disclosed—in U.S.
Patent Application Serial No. 743 839, "Absorbent Foam Materials
For Aqueous Body Fluids and Absorbent Articles Containing Such
Materials", DesMarais et al., P&G Case 4451, filed August 12, 1991
and incorporated herein by reference. The foam material comprises
a hydrophilic, flexible structure formed from a plurality of
interconnected open cells. These foams can be prepared by
polymerizing a specific type of water-in-oil emulsion having a
relatively smaller amount of an oil phase and a relatively greater
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amount of a water phase. This type of polymerizable emulsion in
general is known in the art as a high internal phase emulsion or
"HIPE" foam.

A further alternative storage core may comprise one or more
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porous, absorbent, polymeric macrostructures in the form of a
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON ' As used herein, the term
"absorbegt article" refers to devices which absorb and contain

body. exudates and, nore specifically, refers to e sosvovdEsch are
pl acedwéb%ﬁ”@ﬁéor in proxinmty to the body of the wearer to absorb and
contain the vari ous exudates di scharg%’d fromthe body. The term

"di sposabl e"- I's used herein to describe absorbent articles which are

t t end b, d h . d
10 o TS, SEKSCEE B S 50 (GBI B L, 0
singl e use andADM‘éﬂbea‘blsf”ﬂo Noe Pb@)ﬁél@és ébW@éte'éPQﬂPUbt Hbsorbeat

dlb smzedt of It npawn@a?@ rm%mrgki&fgﬁomt?&hl@dmnﬂahng°~ Tthstrﬁé“'y Roe
aQsorbent article re 0 a e rt,ic are, for

separate pats k]n?‘t ed%‘é t?fﬁ’erﬁ?g g}]rﬁ% A@obfd% Wnigég eﬂf"?ty"%’fipwate? hat
they do not redereia setpar at‘efemalInEpul atTfhee paenostrudiyres compepse at @n hol der
and liner. A ﬁheé&wﬁlermgkma&d Qt;g@égae@somqmeﬁpirtmbl alo@.nmedt he

pr esent i nventi on pent cle,

di aper 20, sho%ﬂg""ﬁaﬁ? ol 2°"i“eHA§y Ggg'b' ﬂef’g’l Ar hore p’iel‘fém{sjyrﬁ“ddp refers
to an absor benprequrisor epaytickesl by imtenprgicie cromankmgaaglentlcmlneént

P o o IURB 2Rt iRt CEy { QbR ions, 1S SfESind | eREO! I b
under st ood,10however, ént able to
ot|qef abs(n‘bernphg;tqa&|eg§sggmg¢1gg of the precursor partlcles, which are
sufficient to react the interparticle crosslinking agent with the
polymer material of the precursor particles to form crosslink
bonds, typically covalent crosslink bonds, between the precursor
particles that form the aggregate. '

The storage core of the absorbent core can be of any desired
shape consistent with comfortable fit including, for example,

| circular, rectangular, trapezoidal, or oblong, e.g.,
hourglass-shaped, dog-bone-shaped, half dog-bone-shaped, oval or
irregularly shaped. In a preferred embodiment, the storage core
has the shape of the overall absorbent core described with respect
to Figure 1 herein. The acquisition/distribution core need not be
physically separated from the'storage core and can simply be a
zohé in a continuous web. More preferably, however, the storage
core comprises a separate web positioned beneath the
acquisition/distribution core. '

The above dual layer absorbent core ‘is particularly usefu] in
the embodiments of the present invention comprising elasticized
side panels and an elastic waist feature. Due to the superior
initial and sustained fit of a diaper utilizing such elasticized
side pane]st and elastic waist feafure, the absorbent core is
positioned adjacent to the wearer’s body at all times during wear,
and the waist and teg portions have a reduced tendency to sag and
gap away from the wearer such that fluids are better contained
within the diaper. The absorbent core described herein provides -
excellent acquisition and distribution using. ' the
acquisition/distribution core as discussed herein to rapidly
acquire and distribute liquids and body fluids from the point of
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I ncontinent ‘briefs, “inconti nent undergarnents, diaper holders and _
liners, fenlnlne hyglene garnments, and the I|ike. ~ Figure 1is a
pl an wi ewyal dglaper 20 of the present ~invention inpéfASobA:
uncontracted st ?e (i.e., with elastic ? duced contraction pulled out
except in the side panels wherein the elastic is left in its rel axed
condition) with portions of the structure being cut-away to nore
clearly show t he dosictiarge tiapidigf to the storage core. It is beheved that the

raft\a/ay frE)Pnet ﬂ:aa\a:;r égtaqudem%’lt}[]eaﬁ’ge :9%%852"”{@1%'1‘9{8 a?ﬁb“\? e\mrkh‘/ﬁs daes’g"
coact to increase containment of fluids beyond what would . be
achieved separately by each. The enhanced absorbency further
allows the absorbent core to be made thinner than conventional
absorbent cores thereby further enhancing the fit of the diaper
(it is less bulky) which can further enhance containment. In
addition, an elastic waist feature such as is shown in either of
Figures 6 and 7 has a much deeper shape requiring that the core
area in the front region be reduced. This can present a problem
for male wearers wherein the fluids are discharged more to the
front of the diaper. A decrease in absorbency in this region
would likely result in an increase in leakage at the front waist.
However, in these designs, the above-described dual layer core
a]]ows less absorbency to be placed in the front waist region (in
one embodiment, 30% less core material in the front 25% of the
diaper) without an increase in ‘leakage due to the enhanced
absorbency characteristics of the core as well as the sustained
fit provided by the design of the elastic waist feature.

The backsheet 26 is positioned adjacent the gafment surface

100 of the absorbent core 28 and is preférab]y 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,
Minnesota and marketed as_'HL-IZSB. ~The. attachment means will
preferably comprise an open pattern network of filaments of
adhesive as is disclosed in U.S. Patent 4,573,986 entitled
"Disposable Waste-Containment Garment", which issued to Minetola
and Tucker on March 4, 1986, and which is incorporated herein by
reference. An exemplary attachment means of an open pattern

10

15

20

25

30

35 network of filaments comprises several lines of adhesive filaments

swirled into a spiral pattern such as is illustrated by the
apparatus and methods shown in U.S. Patent 3,911,173 issued to
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shown in Figure 1, the diaper 20 conprises a cont ai nnent assenbly 22
pref erably conprising a liquid pervious topsheet 24, a liquid | nper vi ous

backsheget (t#oi ned with the topsheet 24, and an pcrabdsSeréAss core
28 posWQBﬁ’é&" et ween the topsheet 24 and the backsheet  26; el asti cized
si de panels 30; elasticized leg cuffs 33; an elastic waist feature 34;

and a cl osure systemconprising a dual tension fastening system

g
system 36 pref eni’ nd a
wai st cl osure s&‘@Fbﬂ‘M@t altheon Noyambewr 'fh%lséniwb byst Bateds $:842 &6&b| y

conprises a pai fssqéd to %%H\%HEM Jimbarswéb angach lodNghere P’ema@f fr4- The
wai st cl osure . ﬂ] &t gg glltOﬁlsfer rise a
pair of §i rsl"cg '?%['5 fLeret 8n€ﬁ esre teroatiysdy arthse e'd"érrponent
48. The di aper m@anslmay gomfrdsebieatcbondsi smsaurpobpndnnumgrqsantchbondsSO

| ocat ed subj aceagmﬁ?&metnmkaﬁtmebmt aﬁpramae%tmé?m a achmentTnﬁanfé' aper

20 is shovvn I N gure have out e surface 2 aCI n e Vi ewer
in Figure.1), prInatians &% B%eopb*&g nt gmeans ishere)d@evn dirthgcrtsy. 4
first waist regi on ffe, bacisheen@6wds simpervmuegt'd)rh&&d@plo@ﬁgad tGinkeankdi r st

e cPcny o ATy, BReleg sedl i BT Stal PR 005e

the end edges Epk@er flex1b1e liquid 1mperv1ous mater1a1s 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 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
the backsheet 26 will, upon mechanical stretching, be at least to
a degree permanently elongated such that it will not fully return
to its original undistorted configuration. In preferred
embodiments, the backsheet can be subjected to mechanical
stretching without undue rupturing or tearing. Thus, it is
preferred that the backsheet 26 have an ultimate elongation to
break of at least about 400% to about 700% in-the cross-machine
direction as measured using a method consistent with ASTM D-638.
Thu;. preferred polymeric films for use as the backsheet contain a

generally nmul ti Bl%e/sbgnagneﬂc@gbe;@ 197§I_h% du‘%gg?{ ez‘n %9%?2{ gs&gle |t§
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desi gnated 64. (Wiile the skilled artisan will recognize that a di a.per
I s usual I\y described in terns of having a pair of waist regi ons and a

crotgh r 6?? ,‘?'géween the wai st regions; in this appl i peiryosv3/di1958
si npli ci Sg p i nol ogy, the diaper 20 is 24 described as having only

wai st regions, each of the waist regions including a portion of the
di aper which would typically be designated as part of the crotch
region). The innkighsgoftend 8f dinear 1ohed¢disa'\p)erDQUethuipnésed’arhmu]pdryt i on

of the diaper 20 Mfehrédsmatenmsm e db s RERN i nd 1adk N HBAIC gﬁ.
during use (i.e | nner surface 54 gene or me %y at Ieast

a portion of the ab°“('?t 8psser 198RTo 1Q% o ORRY It or?ﬁi)??éhh"ﬁeoﬁﬁ%da'?‘ﬁ‘tt H@-35%
t opsheet 24). Thepolyprapyfiene.suExsmpdary? fohnmrﬁoseasé hest therbackshest dhethdi aper

ggr}ﬂg'cgh!S'ZS 5 gg@gdrsg ?Qﬁ?esrﬂW a@»é%ﬂa}r}h?&t}(}?@d by 'ﬁ*eh??a\f' (r\du?tnetsheanEtS et

26 and - Terre Haute, Indiana under the des1gnat1on RR8220 blend for blown
films and RR5475 blend for cast films. The backsheet 26 is
preferably embossed (typically, to a ca]'iper of about 0.127 mm
(5.5 mils)) and/or matte finished to provide a more clothlike
10  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
15 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
i'hch) around the entire diapef periphery 60. Preferably, the
backsheet 26 is much wider than the absorbent core 28 in the
20 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
25 -~ 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
whereby an element is directly secured to the other element by
30 affixing the element directly to the other element, and
configurations whereby the element is indirectly secured to the
other element by affixing the element to intermediate member(s)
~ which in turn are affixed to the other element. In a preferred
embodiment of the present invention, the topshéet 24 and the
35 backsheet 26 are joined directly to each other in the diaper
.periphery 60 and are indirectly joined together by direct'iy

_—
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ot her conponents joined to the backsheet 26). The first wai st region -
56 and the second wai st region 58 extend, respectively, fromthe end

edge& periphery 60 to the lateral 5 centerl i iEGBs9/0i 138 dlaper
Tﬁé‘ﬁéyg?greglons each conprise a entral region 68 and a pair

of si de panels which typically conpriSe the outer lateral portions of
the wai st regions. The side panels positioned in the first waist region

56 are designat efbining TRenVib | the dB30rbenitd€ored 28 DySthel E'tttalaﬁmenielﬁ{%'ﬂ YRk St
region 58 are %% eS|gnated 72. (In the discussion that f unl ess

ot herw se the diaper 20 will conprise a pair of side pane!s in
each wai st regi ofhe Wtiopgheet i 24notisnecemphiapt { hasofithe feal iy, 0f andde

panel s or each Srldﬂeuﬂa'@ﬂmeetd QE@tﬁeQ?# t?f’% a:TgurSﬁ@rf ertﬁ@'t;Spiﬂeeioﬁ is

i mages one | ment
pregent i nvgntl ﬂq"f‘% p%”‘)dgui)aﬂ‘éﬁ'"ggti‘?gpog‘l“l‘Sﬁe(ﬁe 9-m tHdPecbhd readilyy; st
region 58 are pesetiatecahtoughexitenshidkaess.n A heuithbiltecriwpsheet may be

manufactured 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., wosa or cotton fibers), synthetic
10 fibers (e.g., polyester or polybropyleneefibers), 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
15  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 is
preferably elongatable, most preferably drawable, but not
necessarily elastomeric, so that the topsheet 29' will, wupon
20  mechanical stretching, be at least 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
25 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
30 nonwoven web, the web may be spunbonded, carded, wet-laid,
' meltblown, hydroentangled, combinations of the above, or the like.
A preferred topsheet is carded and thermally bonded by means well
known to those skilled in the fabrics art. A preferred topsheet
comprises staple length polypropylene fibers having a denier of
35 about 2.2. As used herein, the term "staple length fibers" refers
_ to those fibers having a length of at least about 15.9 mm (0.625
inches). Preferably, the topsheet has a basis weight from about

This Sheet Has Been Re{ilaced '




direction (i.e., elasticized side panels 30). (The latera
direction (x direction or width) is defined as the direction paral | el

to the | aj ai gterllne 66 of the ‘diaper 20; the | ongPCT/UISHR01 358
dlrectlonaﬁg dlrectlon or length) being defipgd as the direction
parallel to the |longitudinal centerline 67; and the . axial direction (Z
direction or thickness) being defined as the di recti on extending

t hrough the thi ckrlessooibohhezwigatﬂﬁs“ peo. )square meter. FAQsuidal)estopshedt is

preferred enbodl 0 h t 2 nd the
backsheet 26 have Fé‘h@t d%q%$?1t& Wc Q’Nﬁgon (I.}ﬁe ,gqoe% Efgn £ P%
t hose of the absorcbmn.Ye(ﬁferbﬂe' Massaﬁbuseipssh@@er eadﬁdwmlwa@kgheet 26

extend beyond the edgeﬁleoﬁuper 20 emwemarﬁ.@fec&érmst B%sqbyufe@rng he
periphery 60 gf th

er nes he. ou
perineter or, Luffs 312hg9r \RB?‘H@’"Q lﬂagrgvg&gégnt%pmeng b‘{j g, °tﬁe'°rhe
peri phery 60 body rexudates. t lfach elgsticdeedi1egdgdfs Hzmamtomhmsensle\eaig‘es

64. Fi g Pfe?rehfs ea\bsdlaaﬁrssw Irea'@émw e Plakhbe ofi @ota‘ire&ﬁa{ékﬁn

al ong section |in i on

i i IS e
e 5 showe t hahE ofied gt The Jeg; suf CF%@wrgtﬂam@é’w 150 ¢ he
el astic wai st featreferrgd. to ‘Else‘leg dmnhds zidewdl apishaberr3ér icuffs, orsbhastic n

Figure 2 in igg C‘?:ﬂ?fﬁa‘it ecb 3 "Elexed L£apgl dobon?rﬁutﬂ&e "Contr§t3Bid Cisigd

wai st band 35 prefera ses a porti
L Portxons For a Disposab)e D1aper 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
15 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
20 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 havihg
25 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
30 preferred that each elasticized IeQ cuff 32 comprise at least an
inner barrier cuff 84 comprising a barrier flap 85 and a spacing
elastic member 86 such as described in the above-referenced U.S:
Patent 4,909,803. In a preferred embodiment, the elasticized leg
cuff 32 additionally comprises an elastic gasketing cuff 104 with
35 one or more elastic strands 105, positioned outboard of the
barrier cuff 84 such as described in the above-referenced U.S.
Patent 4,695.278. '
\
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topsheet 24. a portion of the backsheet 26 that has preferably o
12 beén nechanically stretched, and a bi-lam nate material conprising

an elas{yyeyrigsedenber 76 positioned between the topsheet gpdrmargs/oridshe
backsheet 26 and a resilient nenber 77 posigi oned between the 5 = backsheet

26 and the elastoneric nenber 76. The elasticized wai st band 35 is
al so provided with regions of securenent 78 wherei n the backsheet 26 and
the topsheet 24 are Thei hisaper o2& urtherpcomprisesatap elmster iwalist ofeatdree 34

el astoneric neRREl providédimpkd\V@d fit and containment. The elastic waist

| feature 34 at least extends longitudinally outwardly from at least

. one of the waist edges 83 of the absorbent core 28 in at least the

5 central region 68 and generally forms at least a portion. of the

end edge 64 of the diaper 20. Thus, the -elastic waist feature 34

comprises that poftion-of the diaper at least extending from the

waist edge 83 of the absorbent core 28 to the end edge 64 of the

diaper 20 and is intended to be placed adjacent the wearer’s

10 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 present invention can be constructed with -

a single elastic waist feature encircling the wearer, the

15  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

20 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, preferab]y both the backsheet 26 and the

25 topsheet 24.

While the elastic waist feature 34 need only comprise an
elasticized waistband and a flexural hinge 2zone Jjoining the
elasticized waistband with the containment assembly; as shown in
Figure 3; the elastic waist feature 34 preferably comprises

30 several additional =zones. In particular, the elastic waist
feature 34 comprises an interconnecting panel zone 130, a first .
flexural hinge zone 132 joining the interconnecting panel zone 130
with the containment assembly 22 adjacent the waist edge 83 of the
absorbent core 28, an elasticized waistband 35, and a second

35 flexural hinge zone 134 joining the elasticized waistband 35 with
the interconnecting panel zone 130. The interconnecting panel
zone 130 preferably provides a flexible 1link between the
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resilient member 77. Since the topsheet 24 and the backsheet 26. are
gathered when the bi-lanmnate material is in its relaxed condi ti on,

regi ons ofw@bi,flgg@ntlal securement are provided which f opoTISO3103 14%0.
Figure 3 is a fragnentary cross-sectional vieggv of the diaper 20 taken

along line 3-3 of Figure 1 and depicts a preferred el astic wai st
feature construction in the first waist regi on 56. The absorbent core
28 is general |y slebastichzed guariett@andnds sindathe heontainment stassemyty 822.0f Théie

absorbent core 28e1a&h€1iéﬂ3%‘§ib% agyd H&exdes paﬁﬁﬁgﬁekha@draﬁggﬁﬁe t he

absorbent core g and extend |tu I na out war d t he
wai st edge 83 of fR "'&Sso’r’lﬁéntcwe"g@oré% t§ Fm"&am §t wWajig 89“danéisthe
end edge 64. Theeddstitatly extemsible firadtuneasd4 tibxletell| dirgct ki Baldsyto

outwardly fromt h@y@@ii%ﬁny fi?qggll‘&% Pltﬁ Lbﬂt@ﬁ%?ﬁi@&ré}p?ﬁq 43 yﬁaﬁ}c&ggﬁl

the central regio 1on o
The el astic w&patormete (the wiist fpthe searsr F?ltaér ébrwreudengmmned fzbne
130, a first nkexhownl iRi RgRureoBe fKE2 el @sticngedt Waidtbard CWQ%ﬁﬁh@.Gs panel

83 of the absor befParsBe Bl gbhs ST Lt I illenc a8 SO a0
fl exural hinge zoméedﬂsnoaiesi'nrwgﬂwet,ewwttbmdzébema‘stmam zone 1495mmnt|hgt he

i nterconnecting pane!shapigy bifel 2oné NBeNand the WiSt13ne 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

15 adjacent zone(s). (For illustration purposes, the zones are

delineated with brackets in Figure 3.)

The interconnecting panel zone 130 provides a 1link between

the elasticized waistband 35 and the ‘containment assembly 22 to

allow rotations and translations of the elasticized waistband 35

20 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 2one is free to deform randomly throughout

its length and width so as to allow the elasticized waistband 35

25 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 2one 130 may have a significant edge

compression stiffness; ' in ‘a preferred embodiment, the

interconnecting panel zone is flexible .such that the edge

30 compression stiffness of the interconnecting panel zone is

preferably substantially less than the edge compression stiffness

of both the shaping panel zone 136 and the waistline panel zone

138. 1t is preferred that the interconnecting panel zone 130 have

an edge compression stiffness less than about 50 §ramsr, more

35 preferably less than about 25 gréme ' fypica]]y, the edge

compresswn stiffness of the interconnecting panel zone

(compmsmg a portion of the topsheet 24 and a portion of the
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t he el asticized wai st band 35 conprises a shapi ng panel

wai st line, panel zone 138; and a predi sposed, resilient, waistband

fl exurdl

wai st | '@

zone 136; a 30

hi 140 | oi ni ng t e shapi | 1 58
9|3(r31,§'ﬁ§qzone j oi ni ng tHe shapi ng panel zone 1pgTAUSOIVEM

zone 138. As shown 29in Figure 3, the

I nt erconnecting panel zone 130 conprises a portion of the topsheet
backsheet 26 while the elasticized waistband 35

and

conprises a porgacpehedt 2Be joomsdeigeierandst hespacksnesou?6 10nNGramss. t he
bi -1 am nate nat

Lal of . 6 dth
fd‘lrr geefBOi %’}'Q%sfh%sit ?@E?E'f'ﬁgggﬁ@;t é?@f?ne?ﬁnﬁfg&? pPEh Pew of
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elastically extensible in the longitudinal direction, the lateral
direction, or in any other direction, the interconnecting panel
zone is preferably longitudinally nonextensible to provide a fixed
dimension length between the elasticized waistband 35 and the
containment assembly 22. The length of the interconnecting panel
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 pang] 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 indepehdentIy
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. debdsited 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 cohtainment 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
waistband 35 may translate and/or rotate in the axial direction
(Z-direction). As used herein, the term "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. (As discussed hereinafter, this flexural bending is
not necessarily such that the panel zones will return to their
previous configuration when the forces causing the flexural
bending are removed (i.e., they are not necessarily resi]ienf).
IR
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the di sposabl e diaper 20 in the first waist region 56 show ng general ly
the various zones and elenents of the elastic waist feature 34. The
absorbentg&g@]@ is generally shown and ‘has the wai st et U883/antsst he
si de edge %e panel zones of the el ggtic waist feature 34 are
general ly represented by the shaded areas. The panel zones conprise the
I nt erconnecti ng panel zone 130 and the el asticized wai stband 35
conprising the shapi nd faexyral hingaezo®6 cand be heonsdrustted nin peavdbus orays 138.

The flexural hingape fefga arh@né?een%ﬁ' 'Maﬁe@hfptr‘??b by 'z'oﬂ@‘s o?Ve{trBMHQ
t hey may conprise regi ons or, _zones E have sone ficant wdth so

as 10 exhibit GIREANEEPYIEEy i DEIYRENGY rﬂsﬁ“F n. Z00%8f | eJBFaI qrepgjsesbipaal -
conprise the firstcohfigunatdlon hofnghe zpamel 18Ghest iy decwarded |toxal bdw fledirape

zone 134, andsgf he ‘éﬁaﬁmtgb%@ﬁlefehext‘ﬂ%a aﬁ‘él”gfoa gne Fot0- exa;nré:%d th%' %ggﬁﬁl’swm

i s shown as conpr|5|n rent
| ongi tudinal Iy — amakHsd “Pwﬂleh PINRL ZQnegsCAR; QeecFW"'e%/aFg'ﬂRf&ﬁEPdSS eghossed; o

mai ntai n/ create | greisdd,t efdded) t boadet) t heduced £! aat| mmdhwal ssband o85.
The first attactlrflgr]eqatgdm]egn%ym ﬁ‘ 28} gg{_erﬁggy xﬁ??l ar?g%‘p%r ate

patch of materi al érabl eni ng mater| al ] Oi 8"t he
backsheet 26.  Typicalihe tbm aehhadst WALk coopEentyaterfstresses/ tansionzo tpsa
;gown in RogUTpRrdica¥alc QHRE io¥i Bkkst BRrdiBh WHIBR Y 1e%d1a3 Shénd iR§ caiCodtivrDer

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

15  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 zones)
which allows flexural bending between the panel zones.

As shown in Figure 3, the second flexural hinge zone 134

20 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

25 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
structural discontinuity due to the absence of the absorbent core

30 28 from the'interconnecting.panel zone 130.

The elasticized waistband 35 is that portion or zone of the
diaper 20 which is intended to elastically expand and contract and
to dynamically fit the wearer’s waist. While the elasticized
waisiband 35 can comprise a separate element flexurally joined

35 with the interconnecting panel zone 130, the elasticized waistband
35 is preferably formed as an extension of .the topsheet 24 or the
backsheet 26, and, most preferably, the topsheet 24 and the

-
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The contai nment assenbly 22 conprises ‘at | east an absorbent core 28 and
preferahl y.an outer covering layer conprising the topsheet 25 24 and

t he bac ‘g Wien the absorbent article conprises a PCT/CSBA1AEE

hol der and”a Tiner, the containnent assenbjy 22 generally conprises the
hol der and t he Iiner (i.e., the contai nnent assenbly . 22 conprises one
or nore layers of material to define the hol der while the Iliner

conprises an pdtkokdeN26. COMRORN et icsre waaStbaad 35 {sonﬁmeﬁablyathat
backsheet, and gn ab ben

r sor pent ar i cl es,
t he cont ai nmentP%: %%'h‘é’l yt tﬁ’f’b? Véaégt ?ﬁ?(g thqunaC?r g steﬁ‘é" di aper
with other feat ﬂieexerdddhenbet @onerkddt e, prefeoatﬂ(ﬁsbute ngt awessaml]at utke. Thus,
the contai nnenten%sa 31 &Ztﬁé)rdaaper kbe cihape;rremre@ma&méneomwﬁﬁ the

oeor bent c8r & Bigngpine Raskicsret e g ThicomnseS € faping aang
conpressi bl e, zowef ol36gble, watsthine r paseli ngone 0138&;heand a predisposed,
| resilient, waistband flexural hinge zone 140 joining the shaping
panel zone 136 and the waistline panel zone 138.
The shaping panel zone 136 is the portion of the elasticized
10 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
15 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 compacf in use and so that the shaping panel zone
20 136 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

25 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

. - snugly fit against the waist of the wearer and to dynamically

30 move, expand, and contract with the waist of the wearer. The
waistline panel zone 138 is elastically extensible in at least the.

lateral direction.

The edge compression stiffness of the shaping panel zone 136

and the waistline panel zone 138 determines the resistance

35 generally of the elasticized waistband 35 to compression

deformation and bending in each zone. In a preferred embodiment

- of the present invention, the shaping panel zone 136 has a

R
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14 wearer's skin, and capable of absorbing and retaining |iquids such
as urine and other certain body exudates. As shown in Figure 1, t he

absor,-bentwg)q; ?16%@9 has a gar nent surface 100, a body surfacect/ussslolsg de
edges 82, 3 wal st edges 83. The agsorbent core 28 may be

manuf actured in a wide variety of sizes and shapes (e.g., rectangul ar,
hour gl ass, "T"-shaped, asymmetric, etc.) and froma wi de vari ety of
| i qui d- absor bent substamt &ali, apeedebenmined, Lesige icomphespiosalbt if fdesspetos ad helv

ot her absor bent 13"9 asrﬂab?J-de%aﬁé’ICPoﬁ’é ﬁprp@swg etq, wp%qoaﬁggdv%unghﬁ Sforces -

generally referre sult
absorbent materi ap@plied tﬁcl‘ﬁdé“%rébeﬂ“b’éﬁ‘liﬂl d§§ ware ff, thel & PBW(?‘Z“
pol ynmers i ncl udi ngaistbandfwhem appl deds - td rthed weetrdrul oA¥so, f thershapirgs parel

including tisgue ;one 136 preferably has an edge compression stiffness greater than

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 méteria1s, the edge compression

10 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 gramss, most preferably greater:
15 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

20 described.

- The waistline panel_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

25 containment assembly adapted to allow relative flexural bending
between the panel zones when forces are applied that provides a
restoring force/moment to resi1ient1y return the panel zones to
essentially their preceding configuration when the forces are
removed. This restoring force/moment is important in the

30 functibning of the elasticized waistband 35 so that the shaping
panel zone 136 and the waistline panel zone 138 will assume their
preceding in-use (pretensioned) confiburation so that the
elasticized waistband dynamically follows the waist of the wearer
with little slipping relative to the wearer during the entire time -

35 of wearing, and does not allow the elasticized waistband to
disfunctionally crumple or foldover in a manner that alters its
intended functionality during use.
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wraps and tissue | am nates, absorbent foans, absorbent sponges,
super absot,bent polymers, absorbent gelling materials, or any
equi val’ent _ materi al or conbi nati ons of mat er i al s pcT/US93201158

conf i gWBOPBEEENd construction of the absogpent core may al so be vari ed
(e.g., the absorbent core nmay have varying caliper zones, a hydr ophi lic
gradi ent, a superabsorbent gradient, or |ower average density and | ower

i’:lverage bas![ S Wf«" ghtThGCﬁdiB%inUOﬂe&Gil‘)Hﬂshlﬂée 'Edre 140 QQWshFﬁnQnﬁo Qﬂ]WLe .
ayers or structyres abs r ben
core 28 shoul d, Wi)\? r beB@"&ohﬁa&eFBl 3"8 s"%"["ﬁ eﬂ‘ﬁnlﬁéadpﬁgiﬁﬁd t he
i nt ended use of wahmﬂdnamnelzeone 138 when Horces Igenemnd dpckhebexdisbesft tbepaci ty
of the absorbenr,,egpé,edgﬁmg use”ﬁéé Bsp1ved idnd- EtP @GMW@&&\M‘@%&EE? z'b]flé‘g'hng

frominfants thr ferred e

enbod
di aper 20 has aﬂggsﬁ?ﬁettrhiec "a‘sn‘%dpf"i‘@d ﬂ@nai%l t%bsw&m éfor'é‘eié
having ears 102 pracédiagf iinase (preverisidned)giconf idurbtionawiyemnethasé yforces:

rectangul ar Shagﬁ?: anﬁb%’d %?&Qggldln av‘@%&t%éﬁg ﬂ?%e?%omen?h' %ncapg'égeqfr@&' on

all ows wider elasticize regli on 58.
An exenpl ary ab$Bppdiment shown ﬂméﬂav@Sf br3,udbe xaistbandfiexusahthinge eNEB of
the present 140Vvanichastrudtal tvabe aebirient by @eovidimpPharees nd waxiberr ci al

supcess I S cﬁscrl ?ﬁ'\ed e"lar:]stlcuedpas'lsr}.tband 6§§) 6?? I?ar}t ib&é C*o" i gtma?enSi ty

order to provide the necessary ‘resi'liency for the waistband

flexural hinge zone and to o_verco’me'the normal forces encountered

during wear of the diaper so as to reduce rollover or roll-in, the

waistband flexural hinge zome 140 should have a bending flexure

15 .restoring force greater than about 20 gramss, 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 gramsf and about 50

20 gramsf. A method for measuring the bending flexure restoring

force of a flexural hinge 2zone, particularly the waistband
flexural hinge zone, is hereinafter described.

The waistband flexural hinge 2one 140 is also "predisposed"

so that the waistline panel zone 138 and the shaping panel zone

25 136 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

waistband to flexurally deflect and follow the waist of the wearer

30 Wwithout creasing or destroying the flexural rigidity of the

materials making wup 't_he elasticized waistband. Thus, a

“predisposed” waistband flexural hinge zone will reduce the

tendency for the elasticized waistband to bend or fold at random

zones or. axes during use. The "predisposed" waistband flexural

35 hinge zone is defined by the manufacturer of the diaper to ensure

flexural bending deflection at the defined hinge zone. The

formation of the waistband flexural hinge zone 140 itself

N
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Absor bent Structur
1986. U. & Patent
Dual ~-Layered Core
16. 1987; “5?\&3’&‘%‘3
15 Having A Du
al so descri be abso
i nvention. The abs
successful absorbe
"Hi gh Density Abso

10

15

20

es" issued to Wisman and Gol dman on Sept enber 9,
4,673,402 entitled "Absorbent Articles Wth

i ssued to Wi snman, Houghton, and Gel | erpcrms9s/onssne
Patent 4,888,231 entitled 3pbsorbent Core
sting Layer" issued to Angstadt on Decenber 19, 1989;
rbent structures that are useful in the present

QAypEdd 1 g Qired Péhok s Rhefaxeabsy Zohe oforTexued1abénding within
NRILer. . Cri %d | g U s P tv_qnt 4, i34 s735, 2 ﬂeexnutriaﬁled
he BRI IFE VaLHBRn BB et scBRuRRYs i fi3cussds,
hinge zone may comprise a zone'of structural discontinuity or a
zone of material discontinuity. These zones of discdntinuity will
define the axis of flexural bending. As an example, the waistband
flexural hinge zone 140 may comprise 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 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 flexuraf 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 2zone 140 is formed by a structural

25

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 2zones 79, most preferably the

securement zones comprising dynamic mechanical bonds. Due to the

30

35

combined effect of the bonding pattern and the formation of pleats

.in the waistband, the elasticized waistband 35 will tend to more

readily flexurally bend along the region in the pattern where
there are fewer bonds: Thus, the pattern for the dynamic
mechanical bonds, as shown in Figure 2B, is designed as
Tongitudinally staggered but overlapping rows such that a lateral
line moved longitudinally along the elasticized waistband will
encounter the bonds except at the desired location of the
waistband flexural hinge zone. Thus, the waistband flexural hinge

R
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Lower Basi$ Weight Acquisition Zones", issued to Al emany and Berg on My
.30, 1989. ‘Each of these references are incorporated herein by reference.
10 = referred alternate e&nbodi ment of the presq;&r,bgygmllsgn

as is SW% 1‘\42 ¥igure 16, the absorbent core conprises two

webs or |ayers conprising an acquisiti on/ di3®t ri bution core 1302 and_ a
'storage core 1304. The acquisition/distribut i on core 1302 I s positioned

bet ween the topsjy @tl%méﬁ'@f'ertaiﬁ?y Séoﬁéraﬂ%slf’ eésb(r)v[}but éﬁ°" ‘BP,tbtorage core

1304 is positione 13 onl |st
and the backshddg patgern ofpthe SPacdbgq@lfst'lq SAfweaent Bondsotd.core 1302 has a

topfsurface ar ?a whiThe elastptefedr mls%g&as h &P Ye a&mh Fuckedd® @f at hﬁmﬂe‘?}?h
surface area o r i C n.the
top surface area otfhgﬁfefre?%%(’ﬁ?'@rug&r‘g ’é'dua?‘r{'@ g@ g‘fstcﬂs)lfr@d*%"teﬂ‘b'b‘tﬁ hon
core 1302 i § 20 regard)ota t faymdng r@ﬂ aﬁllaﬂﬂcnaed heide omgb cdme al 3¢ ferredhat .

none of its eﬁgadﬂ@ﬁtagga %emg]s; nd t b Sta@r age
core. As de tat v ﬂﬁ}‘@ ?S| !{ilﬁe %@gwilk%ﬁt%rsl{&?gr e3% 1302 -

str
preferably conpP'§EE ]«Vvebs GPf‘%ﬁgﬁegaf PY” fmageria hél‘laﬁﬂ'b‘#% tpgetherper s,
al t hough bi ndi ng]’hneahstz;uuledaeamtbmét&Sf pesfedabB) comprdses a portfonbef The

synthetic fibersopehiedl 68l 29frtiohesr tha"Hald\HeBPP262StAS portion of the
10 backsheet - being preferably . “"mechanically prestrained"; an
elastomeric member 76; and a resilient m'embe'r" 77. The elastomeric
member 76 and the resilient member 77 are preferably joined
together, preferably by dynamic mechanical bonds, to form an
elastic laminate prior to being combined with the topsheet 24 and
15  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 elastomeri¢
member 76 disposed toward the topsheet 24. Thus, the elastomeric
member 76 is preferably positioned between the topsheet 24 and the
20 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 topsheét 24 and
25 the backsheet 26, so that the elastomeric member 76 allows the
- elasticized waistband 35 to be elastically extensih'lé in the
lateral direction (i.e., laterally elastically extensible), and so
that it can contractively return to its substantially unrestrained
configuration. The elastomeric member 76 can be operatively
30 associated in the elasticized waistband 35 in a number of
different ways. As an example, the elastomeric member may be
operatively associated in an e‘laStitaHy contractible condition so
that the elastomeric member gathers or contracts the elasticized
waistband. (A more detailed description of the manner in which
35 elastomeric materials may be secured in an absorbent article 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
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fibers can be added to increase the physical integrity of the web.
~storage core 1304 preferably conprises an airlaid web of

| supey absw(pgj}rlmterl al and fiber material, preferably ai rPET/USI¥H1158

. Optionally, and nost preferably, a perV|ou33§heet (e.g.,. a tissue

. sheet 1306) or other scrimmay be positioned between the
tacquisition/distribution core 1302 and the storage core 1304 to

i increase the int égOBlt,)'iObfissmedatxscBuanM’cHare:hZ%Bdum?Bg motbcpstenty being

. and/ or use..

L qui ckly . collect ed
from the point "‘e@?e"sl n g c,bGnt‘é’éf"“ltbbT-‘/ot ﬁ@f’"‘eﬁar‘t“s thes e Jagkicized

incorp d ﬁSPé’i'nS b§ ?f ngEr’ bl Oy nf)% e th@%ﬁ%s%oﬁ@@f@s

qui c tra

acqui si tion/ di st wabstibiand ere_v ‘Hatdrdl0y t exgeadang | theh@ll dstomédic member 76,
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affixing the elastomeric member 76 to either or both the topsheet
24 and the backsheet 26, and allowing the elastomeric member 76 to
assume its relaxed or contracted orientation.

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 least 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, and
then the composite or elastomeric .1aminate 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
are disclosed in U.S. Patent 3,819,401 issued to Massengale, et
al. on June 25, 1974 and in U.S. Patent 3,912,565 issued to Koch,
et al. on October 14, 1975. A more detailed description of a
manner for using a heat-shrinkable elastomeric member is described
in U.S. Patent 4,515,595 issued to Kievit and Osterhage on May 7,
1985; this patent being incorporated ‘herein by reference.
Typically, the topsheet 24, the backsheet 26, the elastomeric
member 76, and any other components are secured together while in
an uncontracted condition. The laminate is then heated (as with
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16 - di scharged body fluids until they can be absorbed by the storage

core. The,distribution function of the acquisition/distribution core is
- of parw(pgg,% pnportance in order “to nore fully utilize BCT/USR¥/01Bapacity
. of storage core. - Thus, whilgz the

acqui 5| t ion/distribution ‘core may conprise a wide variety of

absorbent materials, it preferably conprises fiber material that can

rapidly t ranspbﬂ!tqdl ain) and thet etastonesie mepber @6i gy aldoweddte weturn that t he

jacqui stion/ di stjg rghheey gpr&ncgmtga foec;é,it\ég{dﬁ acqw re and distribute
'second and succesgbve v0| mni mal anmount

(<29 of superabd8Fpelfst °'PFd‘t‘ér'f'?¥|%e”( d'ﬁ%f‘wed" m?e preserg| HsatOnomay e r
upt ake and gel thkedn aghumber of différeet aiges sishapev,dicenfigbrdtions,cane

preferably Com?gﬁﬁgm W%Br r, £ mgie,chﬁ?‘%%u%l%d fvia‘??ﬁ%nﬁ @fyﬁe o ﬁ&?rab'y

chem cal |l y “st nor e
fibers which hiyemigne °"beienp§‘!"aﬂ?'dne'!f \/\ﬂaffta'PF”ﬁt P eyesy Qﬂ?éiﬁ‘da .Y
‘stiffening agentsootaséd between the topsheet and the backsheet; the elastomeric

member may have varying widths and lengths; or the elastomeric
member may -comprise re'lative'ly_ narrow strands of elastomeric
10 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.
15 Other suitable elastomeric materials for use as the elastomeric
member include "live" synthetic or natural rubber, elastomeric
films (including heat-shrinkable elastomeric films), formed
elastomeric scrim, or the like. In an especially preferred
embodiment as is shown in Figure 2, the elastomeric member 76
20 comprises a heat-shrinkable elastomeric film such as marketed by
Exxon Chemical Company of Florham Park, 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
25 compression/buckling resistance in the Jlongitudinal direction
(ma’chi'ne 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
a Z-direction bulk so as to somewhat fill the pleats 80 or
30 rugosities of the elasticized waistband 35 so as to optimize its

resiliency. The resilient member 77 is also preferably
hydrophobic to prevent wicking of liquids out of the elasticized
waistband 35. In an especially preferred embodiment, the

resilient member 77 comprises a nonwoven material. in which the
35 fibers are oriented in the machine direction (longitudinal
direction of the diaper) to reduce cross machine direction
(lateral) gather resistance so that the heat shrinkable
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preferably stiffened, twi sted, curled cellulose fibers. As used
herein, tire term"chemcally stiffened fibers" nmeans any fibers = which
have -beenyahiosfigggd by chenmical neans to increase stiffnesspCT/usos/oihss
fibers under both dry and aqueous conditions.3g Such neans i ncl ude the
addition of chemcal stiffening agents which, for exanpl e, coat
and/or inpregnate the fibers. Such neans also I ncl ude the
stiffening of the éldséomertiy alember ngart heeai®yr caitract ahd udbureah®icet hehe
fi bers thensel ves Ladn.t ' A n by chem . cal

: %Ec‘rggsg f{rlgl}?ﬁ%esagéoﬁltts @ &tféégnde %%s a?)f;cnl-ﬁeé'gmg('o Vﬁe

reaction). For exanple

fibers,  which ar¥ais3bandifiexyral &4age grne 140.50] ymer chains to chemically

formintrafiber crosslwkkeboyhds. resilidntamembér 07 s§if fppaFerabPpPepbSitismd t o
coat or inpregpate l,ose I.ber re [ ully. des r'ged in US

Patent 3,556, 932 i*é‘jg‘ﬁé%{*’ttﬁg ,°'a.sf‘x’.>"rse'c’?§ mgpbey 7%!%%&%%%5%3 369% ShOWN {8 pcr
Pat ent Appl i cationfiggre 3, ¢he¢ resilienthrembew,df craysaierbhtivedyenyes idbnedshed

August 8, 1991, betheéh) tHaf. topbieelt 22" 8nd I theOEPRtBRED c RRMEE 76DYon the
r ef erence. Fi bers

(i.e., fluffed) °“¥6?%%§Lgegsg‘gﬁsg§%§?8? ?P.@;a%&r;g?e o Hestopsbeeed. or
3,224,926 issued in a oulmrnaf ditheoncddféguration2l, The6hesiliéht Redbent 77 is
0 Bt et Pl T AR BRI ey e B0 ol
Pat ent . member 76 to provide greater compression/buc ling resistance on
the backsheet side of the elasticized waistband 35 since it will
fill the rugosities or pleats 80 in the ‘Iongitudina'l"axis between
~ the bond sites, for providing bending resistance about the lateral '
15 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
.20  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
o 25 may comprise a portion of any or all of the materials making up
the elasticized waistband 35, including the el astomeric member 76,
the topsheet 24, or the backsheet 26. In a particular alternative
embodiment, the resilient member 77 comprises the same piece as
‘the elastomeric member 76, the elastomeric member 76 comprising a
30 relatively thick elastomeric foam. |
Suitable materials for use as the resilient member 77 of the
elasticized waistband 35 of the present invention include woven
webs; nonwoven webs; foams; laminate materials including film
laminates of nonwoven laminates of two or more nonwoven layers;
35 scrims; corrugated materials that provide stiffness in at least
one direction; and any combination of the above materials or other
materials as are known in the art.
I —
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4,888.093 issued to Dean et al. on Decenber 19, 1989, and U.S. :
17 Pat.ent 4,898, 642 issued to More et -al. on February 6, 1990; each -

-of whi ofyo 9331668 0r porated herein by reference.

| n addi tREIMUS®3/01158ei ng

‘hydrophilic, these stiffened fibers remaimgtiff even upon wetting;
t hus, webs made fromthem do not coll apse, as do webs made from
conventional unstiffened fibers when wet, - so that the resul tant web has

an i nproved abilityPardiculqmily eprefercidsmatiepidle for fthai desilfientnmenbec ofvd

subsequent

di SEHBFB&S nonwb¥en [Rébs "Ha® are hydrophobic and that have a

10

15

20

25

30

35

drapability (as measured using ASTM B1388-64) of at least about 4
cm in the cross machine direction and at least about 12 cm in the
machine direction. An exemplary material comprises a hydrophobic,
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 fibers; 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 bondiﬁg procesé to provide bulk

- (1oft 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 incorporatéd 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 "mechanical]y

prestrained” (i.e., subjected to some degree of localized pattern
mechanical stretching to permanently elongate those portions of
the backsheet f'orming the elasticized waistband 35). A
prestrained backsheet improves not only the extension of the
elastomeric member 76 but also the heat-shrink contraction of the
preferred elastomeric members 76. In a preferred embodiment as
shown in Figure 2A, the prestrained backsheet assumes a pattern of
ribs 142 (strained portions) and unstrained gaps 144 between each
rib 142 and between each row of ribs. This pattern is determined

by the method and apparatus used to prestrain the backsheet. In
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preferred stiffened fibers, chem cal ' processing includes 10

i ntrafibert*crosslinking with crosslinking agents while such fibers are
in a Tel aWQ8BAI66@hydr at ed, defibrated (i.e., individualizeBET/US3/a10$8t ed, -
curled condition by crosslinking agents 4Pncl uding crosslinking
agents (including but not Ilimted to [err] . di al dehydes, [err]

nonoal dehydes havi fupct It o pol.ycar boxyl at es) .
Preferred crossl It?]]EIs n e‘?&'a‘gﬂt §mg?dr i Hﬁge”bs g g u‘é out 5) mm)
gl ut ar al dehyde or 1ongy+ i0c03iinch rabputt.i7oeim). wide, (-le ycdeﬂ!:hxyflmlas Iiinteni ng

d Ki i h
Gacoribod i n U, o aouiah RPN 8 giciho WREfech AZh I 10SF Gafly snsh

Seri.a
i ncor por at ed here‘l tbg %bﬂ'm)refTQFe?fc,eé of t?ﬁe’"él‘?’@&f H‘Ptc?%é’é‘f-’ﬂrﬂél ipRd dwder
t hese conditi éns ipseferabty aboutn 5.i5bdnsheshi atoutir 0S¥ fveidedbprgboubi £hinkgnd
to retain their (apdd 5% ,q.ur,h fgthconfi guration during use. The
stiffened ceIIuIOS|cf| ers’ can provided in web form by vari ous
techni ques, i ncl udi ngd"8ibackshaes %d’fwéb? Byesppt invpativp can ibef presdrsinedr s

can be airlaid acoyr dimg:ttmgteﬁémlbﬁtlleéheum khioaghnan  inchemeht¥dS Emetkidilcsf ' ”

b Teet EadOLyalmre!t o (sERe g SEkd, RIS, 1o, the pperaPfpl cRhniBed iprald Witk ©
subst antial |y Bry"éé?ﬂﬁtt tonthegfiogmation of wihee "zerccatraind, s@petomndlarhi)n,ate
conpressing the regaiticiged\eidd Pahdrs 30, prior to combining the backsheet into

the finished diaper product. The corrugated or grooved segments
contained on the rolls are interruptéd to bring about the pattefn_
_ of ribs in the machine direction and the cross-machine direction.
15 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
20 lowermost 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
25  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
bonded with the topsheet. The resulting -topsheet/elastomeric
30 member/resilient member 1laminate is then applied to the
prestrained backsheet web of the diaper and dynamically
mechanically bonded together to form the elasticized waistband 35.
This diaper web is then passed to a heat shrink apparatus to

_ contract the heat shrinkable elastomeric member.
35 The elasticized waistband 35 further comprises transverse
regwns of securement 78 shown in a generalized representation in-
Figure 1 and in Figure 2. A more detailed description of the
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30 desired density. Techniques for wetlaying cellulosic fibrous
-material to formsheets such as dry lap and paper are also well

in the wotosarsdé®r e general |y applicable to the wetl ayi ng PEF/US93/0%158
stiffened fibers to formwetlaid sheets useful in the present

I nvention. Sui-table wetlaying techniques include handsheeting and
wetlaying with the wutilization of papernmaking nmachines as

di scl osed, fortraRsysrindegionsy ofysecuremantoand 3ltarnative configugatiops

Sanford et al. fon thamuatey found AA6U.S. Patent 4,515,595 issued to Kievit and
18 Osterhage on May 7, 1985, and which patent is incorporated herein
by reference. .The transverse regions of securement 78 extend

5  essentially across the full width of the elasticized waistband 35,
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

10 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 lateral centerline 66 and to the laterai extent of

the elasticized waistband 35. This is the preferred orientation.
15 One can, however, depart from true transversity without departing
’ from the scope and spirit of the invention.

In Figufes 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

20 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, qr' square shaped. The discrete securement

25 zones 79 are'preferably regularly spaced in a pattern (as shown in
Figure 2B) (except where the waistband fléxura]-hinge zone 140 is
forméd), although they can be nonuniformly spaced. The precise
means for providing the securement zones 79 can be readily
selected by those skilled in the art. Examples of such attachment

30 means include adhesive attachment, heat sealing, solvent sealing,
autogeneous bonding, dynamic mechanical bonding, ultrasonic

welding, and the like. Preferably, the transverse regions of.

securement 78 comprise'oval (rounded rectangular) shaped discrete
securement zones 79, preferably dynamic mechanical bonds, such as

35 described in U.S. Patent 4,919,738 entitled "Dynamic Mechanical
Bonding Method And Apparatus" which issued to Ball, Goulait & Zorb

on April 24, 1990, and which patent is incorporated herein by

known
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In order to facilitate processing and increase the physical integrity

of the webs and/or inprove in-use performance, and/or I ncrease the
‘aver aige | WO93/16669 pore size of the web, particularly RGT/HSMBPEE o -
"bi ndi ng means can be integrally incorporated42nto or onto the web. This-
can be done by adding the binding neans to the fibers prior to web
formation, by applying the binding neans to a wetlaid web. after

‘deposition on the Fefiehehtg, viisposeddimaPws aand colymns with ene splumpi missing or
binding neans to airheguldtly (spatéditd) form Ghel Kai C1DERI T iu@R tmge%ne 140.

el ude:a vari oty Dt ar Bt 2o 79° akg preterstll (irgcihotifneel () Jabout™" S
cheni cal additi vesO478hink byesibawtisl.3 mii(abiowts 0.5atin) and srer prefepably

ther mopl ast ¢ gbi NdigHkedérahi about 70NV q0027513n} ey BRSOl (¥IEPG in)
mat eri al provi des ond sites, at ter 1%% ctions of th? stiffenpe

cel lul osic fibers. ro8,eentsrtg £gn EpnsVETiec dinact{ony 20d, P‘EP@H apoyit; he
previously referentedm®D.375 iPattenabAgpBi& ami (h 19\GnP 1frbhléehtiencto gentdred

herei n by referenc ' n h ri
ext er-nal i?'hethe Tdr@?ﬂﬁhnafv‘ Mﬂﬁmtrlbut o% Eéﬁegiagoa sites e USed’

ursition
t 0" enhance the 2081 ‘ﬂ‘ﬁ%ﬁeéam epgh ég‘rqu\ys"q hnthadnthenatison 1 Wlwd'“%)‘r gap pf
place of, the abdutnditgwrgabout OVE4N #w)ndongboaads @me (0 NIBOr AAY aFm i N

the web, — the agged td BadrSte Rivh' Ok \AYSbak MELSSP RindBPzdle 150
In the most preferred embodiment, the securement zones 79 are
spaced about 8.3 mm (0.325 in) from center to center in the
transverse direction and about 2.8 mm (0.112 in) from center to

15 center in the longitudinal direction with an offset gap spacmg of
about 0. 71 mm (0.028 in) from center to center between ad:jacent
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.,

20 they are coextensive). This is a preferred orientation, but the
discrete secu'rem'ent 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.

25 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 sing'lé piece of
elastomeric material to the diaper 20 in both the side panels 72

-30 and the central region 68 of the second waist region 58. ° Thus,
the elasticized waistband 35 and the elasticized side panels 30
can be formed from the same piece of material to form a unitary
structure. An example of such an elasticized waistband/side panel
configuration is disclosed in. the hereinbefore referenced U.S.

35 Patent 4,887,067 issued to Wood, et al. on August 15, 1989,; and
which patent is incorporated.herein by reference. '

.
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50% to 100% by wei ght, of the chemcally stiffened cell ul osi C fi bers
and fromQ%to about 50% by weight, of a binding neans.

acqui-siyc §374gest ri bution core can be of any desweﬁcr’us”@r\éﬁ?e for

exanpl e, rectangul ar, trapezoidal, oval 3 oblong, or
hour gl ass-shaped. The shape of the acqui sition/distribution core can,
but need not necessarily, correspond to the general shape of t he

storage core. The brqufwithérn)throativeuenbodiventeohdbe aresgnt3dnventiérmce area

which is at 'eaﬁte Wem iehewm@bawfs@Cﬁaﬁrmeo&ftf&eenm] SRR FY e but
which is snaller ace area core

The top surﬂ:&?& relzi’“gpt&f""a]t haxis “h%ﬁ:qﬂ@ f'legn/m sttF‘F bg‘[altSFF]coré
will preferabl ydh&ngﬂ)nf r ofheabdiffeddmial extensdbidity 9684 ther @ pstdfcérabl v

from about _25% 09 p t.h ge
core, and & soo%ér%é?p% ¥ ﬁ ﬁ% E‘?ﬁh%ﬁs EG’ ﬁ%“%eyoegﬁﬁ? % a e%,}ifa?{]ra
storage core at %\’990&‘@ %bﬂ'ncP&r"i/W“s al °1'ﬁe %R:q\!’i“ﬂ]tt“%'ﬂﬂdl@t‘rsl bufbtsh core
will typically &erferénti@p extensibilitgcof atiga elestscitvanwaistbandOpporfiddéshat of

the storage Cor & abdominally compliant elasticized waistband, "expansive tummy
. panel”, that allows the elasticized waistband to differentially
10 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.
15 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
sysfem (tensioning means) for dynamically creating/maintaining
lateral tension through the elasticized waistband 35. The lateral

20 ‘tension dynamically created and maintained by the closure system
ractivates" the stretch of the elasticized waistband 35 thereby
a'l'lowing if to more dynamically expand and contract with the
motions of the wearsr. Gapping of the elasticized waistband is

_ also reduced by the activated stretch since it is held in tension .

25 to snugly fit agéinst thé 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
system improves the fit and containment characteristics of the

30 diaper.

While the closure system may take on a number of
configurati.ons such as adhesive tape tabs, mechanical closure tape
tabs, fixed position fasteners, -or any other means for tensioning
the elasticized waistband as are known in the art; as shown in

35 Figure 1, the closure system preferably comprises a waist closure
system 40 comprising at least one, typically a pair of, first
attachment components 46 and at least one second attachment
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19 . The storage core 1304 is the el enent of the absorbent core 28

t hat absor bs

acqui'si t ivpo/edissed buti on core 1302 and retains such fluids Pﬂﬂé$93§)“5§ he
pressures encountered as a result of the weager's novenent.
core preferably conprises superabsorbent material such as, but " not
necessarily limted to, discrete particles of absorbent gelling

di schar ged body fluids = from

mat eri al and/ or tomeesgrdodBentMore bpneferatdyer the . closureTisgs tempadditsion byt

material can be idpmpRysdsORMpMiafy faaterfifigl st'eﬂc@é I%Eﬁtﬁﬁh' @ﬁ& Aapegodl e
web or sheet to formthe.s

rabsor naterlm

utilized is typi s ¢ fypl %u%"s‘g" fPBY%‘"%fsysa?'%c-’?et g%ﬂrf @mpedimgpts of
absorbent gelling dlanererhaaing a duiilstensiot efastenitignsysterbaref désdmibed in

cellulosic fibers

material as g carg a;srpg BSigned, cﬁu?é@:?ﬁ: §, 0.8 OpreliBlph Rlatl BiF %FScase

i n absorbent cor
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such as 1's conventi gnal
2,1t 511 et a Rbsorbent Article With Fastening System

Prov1d1ng 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 fastening system 38 for providing the
side closure and a waist closure sysiem 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 fasten1ng 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
component 112. The landing member 44 preferably comprises a
complementary second fastening component 114 engageable with the
first fastening component 112 of the securement member 42. An
exemplary primary fastening system wherein the first and second
fastening components each comprise mechanical closure elements
comprising hook and loop fastening materials is disclosed. in U.S.

Patent 4,869,724 entitled "Mechanical Fastening Systems With .

Adhesive Tape Disposal Means For Disposable Absorbent Articles"”

jssued to Scripps on September 26, 1989. Primary fastening

used
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nodified cellulose fibers as are described above, synthetic

fibers, mxXxtures thereof, and the |ike. Preferred superabsorbent

mat eri Ayoldf1666€ I N the present invention is that descri BEA/YPS3/011SY) g
Patent Re. 32,649 issued to Brandt et al. @& April 19, 1988 which is

I ncor por at ed here| n by reference. Superabsorbent fibers 20 such as
acrylate grafted fibers and superabsorbent nodified cellulosic fibers’
can be used i nstsgatiemst ut hidzprg tmechand calf C1osur0at¢§emdnentar§ehlsiongima]tosedaI :

The storage cqpey, ¢! pateRt ef %n@tdlx eﬁ@fmasemsﬁsosm@ piy rper Having An
super absorbent -nateria erlal carrie

webs will typi ca[F‘PW‘@Sn%%ﬁtﬁ"'f"ﬂofﬁvé%ut‘si‘@% t® SEhiRpS %%']Yrré}e 1989 and
typically from ahsut Piteutt &, 895060 Sﬁ)%tledlpwsbeﬁHIGnD\mt ewiital lmprovew th

o er ahoor bint * Hobk FafFtherbdididr'C 1 4udlh U7 NERI G on JghldFy 16, 1990, A

Such

superabsorb nt nma
or there may be Prégﬁrdnsfaéﬁe’ﬁﬁﬂmeg%ﬁ?‘chaﬁd‘ae campjinat ion adh%&iﬁ@@%h%ﬂ‘ﬁéhs of
super absor bent r@bsiredleleddnds D REcFidEd ONG OIS, Patenzomesasszmt bemabarage

core. These wg ney. t uge of
fibers and absor?gﬁfsuﬁg %?'ﬁbhgﬁt'éhggﬂ'% w“%‘&h ?‘H é@\{ho% ﬂg aki"%r T&dur e

i s described ndiseued tb| Battrell pe August har dB%hef bach pEftheseqadentsSareat ent
4, 610, 678 10 incorporated herein by reference. In a preferred embodiment of

the present invention as 1is shown in Figure 1, the primary
fastening syStem 38 comprises 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
15 116 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 strip, and indicia means disclosed in U.S. Patent Bl
20 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 prdvide a fastening means for engaging the landing
25 member 44 so as to providé a secure, preferably a variable
positioning, side closure for the diaper 20. Thus, the securement
member 42 comprises at Tleast one fastening component. Each
securement member 42 also preferably comprises a means for
positioning the fastening component adjacent the landing member 44
30 so as to achieve an optimum fitting side closure. Thus, the
securement member 42 may comprise any of the well known
cqnfigurations'and means for achieving a side closure on a diaper
such as (i) a patch or strip of a fastening component disposed to
form a portion of the inner surface of the diaper or (ii) a tape
35 tab haVing a fastening'component positioned thereon.
As shown in Figure 1, each securement member 42 preferably
comprises a tape tab 92. Any of the well known configurations and
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A preferred storage core for the present invention is an airlaid web
of fibrous rraterial

|.ayer of Wﬁ
20 t owa

198 683 A2

each of which areP§ﬁ%3§%§amg?p§?ﬁpa‘%B tab Rg b hggedoﬁ #gﬂ] ‘Br g?’érred

absor bent

chyid

- The

and superabsorbent material having : a thin dusting

y super absorbent free fibers - PCT/US93/01158
e backsheet side of the absogjpent core. Exanpl es of such
absorbent structures are described in the hereinbefore referenced u. S
‘Patent 4,834,735 issued to Alemany and Berg on May 30, 1989; U. S. Patent

4,888,231 issued tensArgetiaft ofna Daﬁenh«brmiﬁ,beleﬁaz ianthe presBR Aﬁ@édtciam on 0

st r uct hereinbeforegnheeferenced U.S. Patent 3,848,594 issued to Buell on -
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November 19, 1974, and which patent is incorporated herein by
reference. A particularly preferred tapé 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 or?ented 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 diaber 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
portion 95 extends inwardly from the longitudinal edge 62 of the
diaper 20 preferab]y.up to and juxtaposed over a portion of the
elastic side panel member 90 so that the load carried by the tape
tab 92 1is transferred into ‘the elastic side panel member 90
resulting in more effective distribution of the loads (wearing
stresses). The tab portion 94 is also preferably shorter in the -
lateral direction (width) than the release portion 95 so that it
is easier for the diaperer to initially grasp the tab portion 94.
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storage core is disclosed in U S. Patent 5,047,023 issued to Berg on
Sept enber-.10, 1991, which is incorporated herein by reference. 10

Pr efer% /16486 Sstorage core conprises a dusting |ayer (RCTAUS9B/04158

st orage zone and an acquisition zone) wherggin absorbent gelling

material may or may not be positioned in the back section of the :
absorbent core. An exanple of such a storage core is shown in Fi gures
9 and 10 of the abolhe- feftenemy edmpdacnt 0 Xhepsécuntbmetndmember WREfmE thedust i ng

| ayer extends tRy di hi S b a

consi sts essenténa?wot%tggiro@g % ngraﬁ% t QE/&S 42 saﬁdes’%ebscgpﬁﬁrq'le"ﬂﬁartyerl al).
An alternative as&wmag@mpeb?ré °fn§ile 7@01411?9 Bembeyaf4 .- CT'EIQ the fasteningsor bent
gel l'ing materi adompéventat pebvia@ése@n medas Or fFIFOr engiRg Ofthe compidmehtdrgt eri al

h di scl d Mar ch
25, 1036, vhi orf pseile sawonet Be Y 1 nd b, 40 g0 Yl Efra g rirsl” M
Anot her al t er nadaist regdomchd eod ethnayeqooﬂrpvanse redfibe)&8plie, an overlapmingpor ous,
pol ymeric foamdﬁﬂ?%ﬁh&g% pavide di §é“du?§e§jid'encﬂs§re fo thpaﬁﬁ%r 20

Appl i cation Ser] al sor bent  Foam Ivat erl al s Aqueous
Body Fluids and “Aﬁgﬁhbéﬁt‘%rﬂ"eé?'tﬁ hatadnfiapesuEit 2 ranqgapgrqugne,nt
DesMar ai s et alsizeRéareescand4bliat thé cfdsterdgngt sysem RO timple and easy to

10 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 components thus comprise any of the
well known attachment means for achieving an adjustable

15 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

20 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'assae%ated

25 with. 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 fasiening component). Alternatively, a discrete

30 patch or strip of material may be joined to the securement member
42 (a separate fasfening component). Preferably, the first
fastening component 112 is a separate material, such as an
adhesive attachment 1layer or a mechanical closure element,
positioned on and joined to the tape tab 92. The first fastening

35 component 112 preferably comprises an adhesive attachment layer 96

| cpated on the tab portion 94 to form the fastening surface 98.

il fiiilﬁiri“:iﬁin




and incorporated herein by reference. The foam material conprises
flexi-ble structure fornmed froma plurality of 30
i nt ec:conrfect ed

hydr ophi | i,c,

pol yner i

open cells. These foanms can be prepaped/usps/o11ss
QA §346643,
relatively smaller anmount of an oil phase. an
amount of a water

ecific type of water-in- 0|I&§nulsion havi ng a
a relatively greater
phase. This type of polynerizable emulsion in
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first fastening component 112 may be positioned in the side panels
72 of the second waist region 58 adjacent the longitudinal edges
62. (Exemplary examples of this construction are shown in U.S.
Patent 4,610,682 issued to Kopp on September 9, 1986; and in U.S.

Patent 3,141,161 issued to Farris on July 21, 1964; each of which -

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 a combination
adhesive/mechénica] 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 referenced

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 overlapping configuration.
The landing member 44 may be disposed anywhere on the diaper 20 so
long as it can engage the securement member 42 so as to prdvide
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
region 56, so as to form a portion of the inner surface 54 in the

‘second waist region 58, or on any other portion or element of the

diaper 20 which is disposed to engage the securement member 42.
Because the landing member 44 determines the approximate location
of where the securement member 42 should be placed for optimum
fit, the landing member 44 is preferably positioned so as to
achieve variable positioning of the side closure so that the

\
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21 sheet, film or strip such as is disclosed in U S. Patent
Applicatioen Serial No. 07/503,393, allowed, "Porous, Absorbent,

Pol yne structures and Met hods of Maki ng The Sanepcr/iRe®isoiiset al .,
s o3/5848

P&G Ca filed April 2, 1990, g i ncor porat ed herein = by
r ef er ence. The macr ost ruct ures con‘g I se Interparticle
crosslinked aggregate. An interparticle crossli nked aggregate is forned

by 1000 ng 10 hpdonfy PRV Oyshye I1IERRRASR that i SOUFRRT bAREI HhES DY

interparticle crosslin agent wg?
conditions, whiirat Wﬁht"efﬂh?mg?s 208 they secondpwssltcawoasé%dﬁaqqhwed@f the
precursor partindl &s, thabi henatke sidesubiurieenis t formedcCthé hettiabhnnparticle

crosslinki g aqepbotintD 4f1She, yaR®! YIRIrd 3l Elch?ho LncllE BEHBP o BRI 10T €5

to formcrossl cov t Cro onds ween
the precurSor thatpthe |f@r'5%t1t°na?ff@ﬁnﬂqqech?jgréga’t@ passively forme theor age

CO:nga OI L lhe ?bfoﬁﬁbﬁl@lo@ﬂ*ee CFHe bﬂ\d@ﬁ? wevbelesd rledprefersmp@en@mal sﬁmt wth,
comortabl e 11 g Sy Lo ReCer i aFfFULE s SEIAOH
dog- bone shapeextemdsl flatkog] hproutedrdhedp admast dhe longitudinal edges 62.
The landing member 44 may either be a discrete, separate
10 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
15 Jjoined 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
20 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
féstening component' 112). Thus, the fastening component of the
25 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
30 member 42 comprises an adhesive attachment layer 96, the second
fastening . component 114 of the landing member 44 preferably-
comprises a reinforcing strip 116 and/or the backsheet 26. When
the first fastening component 112 of the 'securement member 42
comprises a mechanical closure element, the second:  fastening
35 component 114 also comprises a mechanical closure element. Thus,
when the first fastening component 112 compr'ises a hook fastening
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20 irregularly shaped. In a preferred enbodinent, the storage core

has the shape of the overall absorbent core descri bed W th respect to
Fi gure 1 'hS The acquisition/distribution core need notpdi?ys93/o1t58

physi cal I‘}' 336&(’3 fed fromthe storage core and can sinply be a zoné in
a continuous web. Mre preferably, however, 50t he st orage core

conpri ses a separate web posi tioned beneath the

acqui si tion/di st rlﬁaIWHaqn Erfer Recond fa%tﬁninea:g&éf%ngﬁ/ lilk'aﬂrefg\yaebrlé goﬁgp\bs%m

core is particularly. usef
i nvention conpri s ﬂgorelfastqrunqe@tenal .side panels and an el astic wai st

feature. Due to the mUREprOferred embbd imesd o@ndhélﬁéﬁénﬂedmféﬁh@rf a@ shoamer
utilizing such elast*C|zed anel s eat ure,

an
t he absorbent cor ur potsnetlﬁwg N9 oPeMbEh ¢ qf‘o p[rﬁte'\'ﬂé’ilae ogprﬂava%/ a all
times during Swearreinforciagdstinigp idibstreleasablyy qngagdabhe wathe ther exdibesiove

tendency to sag a;['t(iachmentgi’ar}ye@"@ﬁ' of Q'ﬁbtbfpe"‘@?dse'bzsu%et p@‘nffok'é‘fng sgrreg

better contai ned W t t he di The ab bent core
herein provi des 116 m%&c"é’f“P"e’ﬁF any ﬁl%q"le‘br? co ﬁﬁ“rat’aﬁ‘%tﬁ"ﬂb@&t%ﬁ s
usi ng ‘t he sezared stot ithe/ blacskrshedxutzsouf Cthee daapetti 20USSHIR reirfiorc iing

_(r)]?pi dly acqui¢§p 18 A %PE#J%IB?y' | GeflafstedRehbBP Decliéll 95 {HeChickifeet0! Nt

- 10 26 to form a portion of the outer. surface 52 of the diaper 20. A

preferred reihforcing 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

15 a wearer to obtain optimal waist fit and leg opening fit. The

indicia means 118 may be any type of 1ines, patterns, ornamental

designs, symbols, script, color codes, or other mark1ngs which

have the capability, either Inherently or with additional

denotation, to aid an individual fitting the diaper to the wearer

20 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

incorporited herein by reference. Indicia means of the present

25 ‘invention are preferably a combjnation of different geometric

shapes, colors, and objects such as SESAME STREET or DISNEY

characters. o :

The dual tension fastening system 36 additionally comprises a

_ waist closure system 40 for providing a waist closure adjacent the

30 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

‘comprises an elasticized waistband 35, the waist closure

dynamically creates/maintains 1lateral tensions through the

elasticized waistband 35. )

. 35 The waist closure anchors a portion of the span'of the end
edge 64 of the diaper 20, preferably a portioh of the extensible
span of the elasticized waistband 35. (i.e., The first and second

I
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22 discharge rapidly to the storage core.. It is believed that the
sust ai ned-.fit and enhanced absorbency achieved in this design . coact to

i ncrease inment of fluids beyond what would be pCcpajs9sratss
separa @Bé‘aﬁéach. The enhanced absgybency further 5 all ows the
absorbent core to-be nmade thinner than cohventi onal absorbent cores-
thereby further enhancing the fit of the diaper (it is less bulky)

whi ch can fur taheschaeimaromponent Siofinthel waist|dlosure sgi¢tich w acdntelaadiorc Wai st
hape requi ri Al AN T o By BB of ehe 418 R376a i) bR 3F i o0 T <
can present atpeoillashicized side panels 30 ) The term "anchor™ is used herein
to mean that the attachment components provide. an adjustable
5 positioning fastener that achieves a closure with sufficient shear
resistance so that there is 1little or no shear slippage or
movement between the attachment components once the closure is
achieved. The positional relationship of the elasticized
waistband 35 with the elasticized side panels 30 (i.e., the
10 geometric re]atiohship between the anchor 2zones 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
15 by the primary fastening system 38. This distinct, defined waist
circumferential dimension creates/maintains the required fit
dimension(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 .
'20 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
25 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

30 tension) within the elasticized waistband 35 that allows the
elasticized waistband 35 to snugly fit against the wearer’s waist
when initially fitted. The elasticized waistband 35 maintains,
during use, some portion of the pretension created within it by
the waist closure. Since the elasticized waistband maintains some

35 portion of the pretension created within it, the elasticized
waistband can répeatedly elastically expand or contract with the
motions of the wearer so as to Snugly sustain the fit of the

-
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for male wearers wherein the fluids are di scharged nore to the front of

t he di aper.* A decrease in absorbency in this region . woul d |ikely

resul t. i n wo 93meeerse i n | eakage at the front waist. HowpeTeus9d/en isdese
designs, the above-described dual |ayer coregz - * allows | ess absorbency to
be placed in the front waist region (in one enbodi nent, 30% | ess core
material in the front 25% of the di aper) without an increase in | eakage

due to the enhanc@ipper against $hewearpesaveisti thrioughout 6see cbw ansico®id, as

the sustai ned 20 diviingPiearistedohyitlibes dehé % aofict ik kaﬁifgégd,“@hsérfgga%ﬂtehe

The backsheet 26 'hgngos'htl oned ag%' acfenf‘ the garnent, su

absorbent core 28 Ang%i Y% MRYENRORY T 56, NFareTcs HAShy may havg taceerdmctieans
(not shown) such B& itsosmtemdibnéhostaten (iles; athe pretensioh Goew e, zekblg
backsheet 26 nay ReweveFU'siabse tiHR %Qﬁﬂtﬁ\ﬁf@ayégﬁ&g\fents r&%&ﬁégﬁ@a‘fg@hfo{@n

continuous | ayer of adh,eswgl_, patterqe er 1Ne , oI
array of separat ePT§tfBEION g-blll’g? sreestabldshadswithin the glpsddrized waistbaridves
whi ch have been fwibhd fuothee matemehticiral activdty by tWenwéaerur edrmly fenfury -
pnest o=, 0 BBl st CRInERa1 s LG ) AR Y, B *™
L sass. | The stElmON i ot ekt Mg ooir o
pattern .net mi _ wearer. sVEani etensi nd
U S. Patent qu SWAnt8fancENbt 1Y tension thus results in reduced gapp??ge 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
15 counteract the incidence of waistband "rollover". Thus, the waist
_closure system 40 provides a closure about the waist of the wearer
to improve 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
o0 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 ’lbngitudinaﬂy
aligned with the elasticized waistband 35 so that the lateral
tensions dynamically created/maintained by the waist closure
25 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
30. dimension for the diaper and two distinct zones of latera)
tension(s). The zone of tension created by the primary fastening
system 38 secures the garment on the wearer while the zone of
tension dynamically created/maintained by the waist closure system
40 -dynamically maintains the upper waist closure during wear.
35 At least two anchor zones 122 are created by the attachment
~ components when the waist closure is forméd. - These two anchor
zones 122 are laterally spaced from each other with all or at
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"Di sposabl e Wast e-Contai nnent Garnent"”, which issued to Mnetol a
Tucker on*March 4, 1986, and which is |ncorporated herein by

refere%” ﬁ? g €xenpl ary attachment neans of an operPCIPUS9FOT1SS
net wor k™ Of { anments conprises several 1ings of adhesive filaments
swirled into a spiral pattern such as is illustrated by the

appar atus and net hods shown in U S. Patent 3,911,173 issued to

10
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least a portion of the elasticized waistband 35 positioned between
the anchor zones 122. The lateral spacing of these anchor zones
can be achieved in a number of different ways. For example, the
lateral spacing between the anchor zones 122 can be fixed by
providing the waist closure system 40 yith a pair of first
attachment components 46 laterally spaced from each other and a
second attachment . component(s) 48 that allows adjustable
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 lateral 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/shape of the diaper since
the location of where the second attachment components 48 engage

the first attachment componént(s)'46 depends upon the overlap of

the side pane]s'in the second waist region 58 with the side panels
in the first waist region 56.

The preferred lateral spacing of the anchor 2zones 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
the waist. In order to maintain normal forces within the
e1asticiied waistband that provide for recovery of the waistband
and. minimize flipping out of the tensioned waistband (i.e.,
nonrecoverable rollover), the lateral spacing of the anchor zones

would desirably be kept to a minimum. However, in order to-

provide a maximum amount of stretch in the elasticized waistband,
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23 Sprague, Jr. on Cctober 7, 1975; U S. Patent 4,785,996 issued to
Zi ecker, st al. on Novenber 22, 1978; and U S. Patent 4,842, 666 i ssued
t.o Wéreniwg Bhedeye 27, 1989. Each of these patents are 5 PCTYUSBYPUsEt ed
herein by reterence. Alternatively, the attgchnment means may conprise
heat bonds, pressure bonds, ultrasonic bonds, dynam ¢ nechani cal bonds,
or any ot her sui tabl e attachrrent means or conbi nations of these

attachnent neans sise dneereoypaciifg tdfethe tanchor zones wéﬂ‘lﬁ bea(ahsh%ﬂy%olsén

i mpervious to liq g ne nek 1 r ctur

froma thin plast wéq)? %F 2 m%\’f%t*{%'}c')'u )thrgforgt hté':? faltggaeib?%a%pau? ﬁ 5? ous
materi al s may al s@ones méuus AQOSF-" so (asetio thad arice, thenhoeede fon mnmmm theefers
to materials whi Choa® forces GARR! tidtnedd droi H‘ovﬁ@ﬁﬁ' hiY SFFREOTVE bfodnCof |

gener al shape and Qur body. The backsheet 26
prevents the° s"e??ﬁa‘l"eé iﬁtﬂébzefﬂa'csgﬁfrﬁ{]ned in the absorbent core 28
from wetting artilclde d}inneh emprodimentt showdi apdrig@® duthatasi sbdelsigeed s
and U“dergar%‘nﬁﬁ méU?ﬁmQﬁ%Sf?Qt kﬁ%ﬂ%? 48, aCngrBa% ef‘ Vﬂ\éei‘at‘éfi—al

nonwoven mat eri al neric fil suc errm | a
pol yet hyl ene or pél"%ﬂf‘éﬁ’g?itﬁ?f‘é' t'é)er apEhRYodPNes bk é?thF@ §h%rf‘5§t étta‘:h“‘e"t

components 46) is at lJeast about 25 mm. More preferably, the
10 lateral spacing is at least about 50 mm. In the embodiment shown
in Figure 1, the 1lateral 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
15 " (i.e., that line closest to the longitudinal 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 embod1ment ilustrated in Figure 1, the
lateral spacing is determ1ned by measuring the distance from the
20 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,
25 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 lateral spacing
30 between the first attachment componenis 46 -is fixed so as to
provide for the pretensioning of the elasticized waistband 35 and
the passive activation of the waist closure) while the other
component allows for variable locations of attachment to the fixed
component. This is in contrast to a "fixed" positioning closure
35. which requires both of the mating é]ements to be fixed in position
such that the components must -be joined at a 3specific location
each time the closure is formed (e.g., snaps and buckles). " The
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20 filmeoated nonwoven material . Preferably, the backsheet is a

t hernopl astic f
to abo%
present | nvent [

Il mhaving a thlckness of from about 0.012 mm (0.5 - ml)
gm (2.0 nilsy. In a preferred exgmwusyszo11sef the
on at | east. a porti of the backsheet 26 is
subj ected to nechanical 25 stretching in order to provide both a "zero

strain" stretch

and to pr
el astic :
el ongat abl e,

"B ospd oo by GastiigTy deiiusd

ure. Thu ﬁka et 26.i.s

ols #8pe sRE S RRetonan

el astomeric, sowdisatclosure ttsheclbmmrmét\ PR tde | dr, nopasid i hibadne tort by
stretching,.be gfe H@i’p'ﬂre;‘()aftgp a su1tab§edﬁﬁwﬂ B@memlty(ﬁldgngms‘ﬁﬁe)sucr‘

| am nate that fornms the ‘el asti-ci zed side panels 30
e&ftsltad:nshm spotdn @0 &Hfsot vbwshe@tnmyn&meﬂedﬂnﬁhstt he

be

that it wl not;full | St or

confi gurati is | fch ‘ﬁ?’ el‘?\éﬁ the pré%@dl%ﬁ?%‘"g tsﬁéte"bag§<‘she%iss"6°an
subj ect ed to aetdhationabf the waistretoshrergysidmdlitrequirvéscthe wptachmagt or
tearing. Thus

ultimate el ongafomgloa?ntlssto nd? qt')'ﬁ)%e{?%s?@gtaéﬁ]ggg%me %35#&@8%%63[%\55 %80%i n
prchor  with gl itddej Y aRe nadditiemluefherta bt natsocobrsi b ent

t he cross-machi

Wi th ASTM D-638positioned dMithe drapber iredn parringdmest fthhtcreates/maimaindie
backsheet cppt agh,

15

20

25

30

35

Fateral 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

mechanicaﬂy'eng'age 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 combonent 46 comprises a mechanical
closure element, the second attachment component 48 may comprise
"'identica]" 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
component is different from the second component but is engageable
therewith such as a hook fastening material and a loop fastening
material. For example, if the second attachment component 48
comprises a loop. fastening material then the first attachment
component 46 will comprise a hook fastening material and vice
versa.
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24 hi gh content of linear low density polyethylene. Particularly
preferred*materials for the backsheet include blends conprised of
about” 45+v08%ahiegear 1 ow density pol yet hyl ene and about 10- BEWSUS93/01158

pol ypropyl ene. Exenplary filns for use as tRg backsheet of the 5 pr esent
I nvent'i on "are manufactured by Tredegar Industries, Inc. of . Terre
Haut e, | ndiana under the designation RR8220 bl end for bl own films and

R§g475 CIbl end ff)r gasused héwrEn, thIhﬁermbmahﬁ%tten% mdtérial" iPuséeLab! y
andror matte 1o gestattels Bt Naving napa e ibenss. ﬁwéaﬁ’ma?ook
Furt her, the backfghé%mngenartay\qdemn nlmpgr@feoresismpe a male fastener,

should also be understood that the use of the term "hook" should

5 be non-limiting in the sense that the engaging elements may

comprise any shapes as are known in the art so long as they are

adapted to engage a complementary mechanical closure element such

as a loop fastening material or another hook fastening material.

The hook fastening matéria1 is preferably intended to

10 mechan1ca11y engage fibrous e1ements 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,

15 or other materials as are known in the art. A suitable hook
fastening material comprises a number of shaped engagihg 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.

20  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
"= 25 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 tﬁermop]astic-
material. Hot melt adhesive thermoplastics, ~ in particular

" polyester and polyamide hot melt adhesives, are particularly well

30 suited for forming the prongs of the hook fastening material. The
‘prongs 120 are preferably manufactured using a modified gravure
printing process by printing the thermoplastic material in its
molten state onto a substrate in discrete units, severing the
material in a manner that allows stretching of a portion of the

35 thermoplastic material prior to severance, and allowing the
stretched molten material to "freeze" resulting in prongs. This
preferred hook fastening material and methods and apparatus for
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fromthe. absorbent core 28 (i.e., breat habl e) while still preventing
exudat es ftom passing through the backsheet 26. . The size of the

backsheqio ¢f1ées9di ct ated by the size of the absor benpcrasezaddissnd t he
exact di aper design sel ect ed. In a 15 g),ref erred enbodi nent, the
backsheet 26 has a nodified hourgl ass shape extendi ng beyond the
absorbent core 28 a m ni mum di st ance of at | east about 1.3 cmto about

2.5 cm (about Omdking 3R0ua Aok fastenimiChdrerdiPUid hie fEIY bt iﬁ'L@pﬁJ :
peri phery 60. Preferably, he. . .. ‘backsheet .26_]s nuc Wi der “t han t he
absorbent core S %R hgat%@t %Ba‘ﬁﬁﬁ‘%fbssegegq%h gbe sProctar &ndamblge
panel s 72 in theompaopnd publishedi shugustyi By 58980, gehel aldpplvdadesn | Nist-he

lateral directi ¢gto-Bs¥Fated herbiiEbsi13Feiape! S 70 in the first waist region
56. The tgpﬁgeet 24 i,s%osfﬁoﬁed adj acent _.the body surface 101
e

of the absotbent cofe!9% fagtening, miteria) \Providesd ar mavealoturef tfibp@is. t he
backsheet 26 byetmeat$inthat enguge E¢Notengiping) edemehtosoft OOk fastéfidg known
e SRR SLURE A eI B0 manurac il PR 10
term"joi ned" eWidsmyandeofcaaterjalattioonsovide filiroushslements), epeeferally -
directly securetodps.t hesythheguiabTentmaberid®s aklide Nnayidie pbRESHEr,
oot o ot popPoA B B hampinlon o wsSB0" LKLY 1
' materials as are known in the art. A suitable loop fastening
material comprises a number of fiber loops projecting from a
backing such as the commercially available material designated
"Scotchmate"” brand nylon woven loop No. S$J3401 available from
15 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" av:ilable from
20 Guilford Mills of Greensboro, North Carolina. An exemplary
inexpensive loop fastening material and a method of making such a
lodp fastening material are described in European Patent
'Applicatiqn 0 289 198; The Procter & Gamble Company, published
November 2, 1988, which application is incorporated herein by
25 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 -
30 of the diaper 20. In a preferred embodiment, the loop fastening
material is formed by the nonwoven material of the -topsheet 24.
The attachment components may alternatively comprise an
adhesive attachment 1layer (a layer of adhesive: material).
Adhesives useful in the present invention are .preferably
35 pressure-sensitive adhesives formulated to adhere to a surface at
ambient témperature by applying only light pressure. Particularly
preferred adhesives ‘for use herein as -the adhesive attachment
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other element by affixing the elenent to internedi ate nmenber(s) whi ch

inturn are affixed to the other elenent. In a preferred enbodi nent
of the ﬁa?q dnventlon t he topsheet 24 and the PET/USMOKEISBet

26 are jol émrectly to each other in the diaper peri phery 60 and
are indirectly joined together by directly :

25 - joining themto the absorbent core 28 by the attachnment neans (not
ZESVWD' .Rder are ng?tmelt pressﬁﬁ% sens1¥P§e aggés1vescgg areffﬁﬁwhngﬁ

-the art. An exemplary hot-melt pressure-sensitive adhesive is a
Kraton based adhesive with tacifiers and other additives such ~as
marketed by Findley Adhesives, Inc. of Elm Grove, HlsconSIn under
5 the tradename Flndley 990 or H-2085. ' ,
The attachment components may further comprise a combination
adhesive/mechanical closure element. For example, the attachment
components may comprise a combination fastener such as hook
fastening material and an adhesive attachment layer juxtaposed
- 10 with the hook fastening material or a mechanical closure element
such as a hook fdstening 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
15  fastening surface such as is disclosed in U.S. Patent 4,946,527
issued to Battrell on August 7, 1990, which patent is 1ncorporated
‘herein by reference.’
The attachment compbnents may alternatively further comprise
any other cohesive material or materials that are known in the art
20 for prov1d1ng 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.
25 Patent 4,979,613 issued to McLaughlin & Kleinsmith on December 25,
1990, which patent is incdrporated herein by reference.
"The attachment components may comprise a séparate 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
30 may be manufaétured from a material (e.g., a nonwoven web), that
is capable'of mechanically engaging the other attachment component
(e.g., a hook fast%n1ng material). Further, the backsheet 26 can
be formed from a web having a textured pattern with a layer of
adhesive coated over a portion of the back;heet surface to form a
35 combination mechanical/adhesive fastener (attachment component)
such as is shown in the hereinbefore' referenced U.S. Patent
4,946,527 to Battrell. In each of these cases, the attachment
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non-irritating to the wearer's skin. Further, the topsheet 24 is 5
liquid petvious permtting liquids (e.g., wurine) to readily

penetra%gjl{mygh its thickness. A suitable topsheet pEBYisoP®1158
manuf actured froma wde range of materi al§9' such as porous foans;

reticul ated foams; apertured plastic filns; or woven or nonwoven webs
of natural fibers (e.g., wood or ‘cotton fi bers), synthetic 10 fibers

(e.g., polyestecomponpat yps Opwieare fvhbﬁéra)mtr@ﬁ- a;oﬁ,pmnraatdfonthe dwagér nat ur al

and synthetic f f bl e S
hydr ophobi ¢ nat éf&rrﬁa%we zoﬁg't%ea%/%ac”\'/?\e&ér ggﬁpongﬁ nrgy c;mnprlse Bi Etﬁca%te
contai ned i n t h&twips@rbeatchcdoinedgto the diaper. | dngappeéferrat] eebitidentent of

the present inveRdwnORn Fubeasteskh fn@tparttatmnefc&dasnérﬁpsb%h widel S
a ZEI‘O strai n"

bj ected t tr tchln
:? rJet ch | an? nat gps[acﬁgfgf%si}@ € patcl?mg aehoggt |35E°z'889 Sé'a]p&%’é‘l"g togre  Thys,
the topsheet backsheet 26 sopagftor fdrmya porbivgaofithe, outevssurfaqer 67 ahild y
dravabl e, but tRPlsecond ANVAERREA! {dnboRbrtSA®TE L Gn i Elty! Qfet.nehb%ow et 2

will, upon 20 nechanical  stretc
permanently - 3 Ré’l"&h‘{jh?@cf hg tepsheptt 4t"‘v\ﬂlq seeandrwaiisy vesion $8to0 its
ori gi nal  confi @gnr at particlTardy eprefieered ndadol imAL S oft hemﬁ@mh%ﬁ?iedz‘l can

i ng. o YS! ihreR, TSR G st s WUl T LY
: system 40 preferany comprlses ‘a  pair of f1rst attachment
components 46. Each first attachment component 46 comprises an

about 12 mm wide (i.e., generally perpendicular to the.
1ongitudina] centerline 67) by about 19 mm patch of a hook

15 fastening material. The first attachment components 46 are
preferably positioned so as to have a lateral spacing of about 171

mm. tEach first attachment component 46 is also spaced
longitudinally from the end edge 64. If the longitudinal'spacjng

_ of the first attachment component (measured from the end edge of
20 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

25 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, preferably about 6 mm (1/4
inch). The hook fastening material used for the first attachment
‘components 46 preferably comprises an array of thermoplastic

30 prongs 120 formed on a backing; the prongs 120 of each hook
fastening material most preferably being oriented with the
engaging means facing inward toward the longitudinal centerline 67

of the diaper 20. The waist closure system 40 also comprises a
single second attachment component 48 comprising a loop fastening

35 material formed by a portion of the nonwoven material of the
~ topsheet 24. '
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25 24 have a low cross-machine direction (lateral direction) yield
strength. - ' There are a nunber of manufacturing techni ques which
may be w093H§€6‘3 to manufacture the topsheet 24. For exanpCe/UsIBISpsheet”
24 may be a nonwoven web of fi bers. %en t he topsheet conprises a

30 nonwoven web, the web may be spunbonded, carded, wet-Iaid,

mel t bl own, hydroent angl ed, conbi nations of the above, or the |ike. A

preferred topsheet Isme'vlrdd%hra@d Maefmalah{y %mﬁt&%?ya @@%m‘éﬁﬁd patch spknown

Staple Tength pol VERORYI GHBIAFRlr dhha X5 a AILAGHMEND] copgonentify o The as
used herein, the positidringppatch es0gtrhiseisbbhes firef erttachment dompbreasaisl iiher s
having a |ength ofy eat 7! eﬁ%cﬁgﬂm(tﬂﬁkﬁe% (Q? 6%510\1) t{ne 1 36P&S) attachment

Preferably, tshe tops eet has
component 46 to come in better contact with the second attachment

component 48 and allow the waist closure system to more easily be

closed (with less effort). Thus, the waist closure system 40 is

more effectively passively activated. The positioning patch 50

also provides a zone of increased flexural stiffness that reduces

10 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 e]ement that provides a 7 direction

build -up to the first attachment components 46. As shown in

15 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 subjécent the first attachment

components 46, the positioning patches 50 are. preferably

20 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

25 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 panel member 90 with the elastic side panel

member 90 of one diaper and the positioning patch 50 of the

30 adjacent diaper being formed from the same segment of material

that is then cut after the diaper is completed. Thus, the

positionin§ patch 50 extends from the end edge 64 of the diaper 20
inward toward the center of the diaper 20.

In a preferred embodiment, the diaper also comprises

35  elasticized side panels 30 disposed in the second waist region 58.

' (As used herein, the term ™disposed” is used to mean that an

element{s) of the diaper is formed (joined and positioned) in a
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26 18 to about 25 grans per' square neter. A suitable topsheet is
manuf actured by Veratec, Inc., a Division of International Paper

Corrpany‘35 \gﬁg ool e, Massachusetts under the desi gnat i on PeTaUS93/01158 The
di aper 8 preterably further conprises elaggicized leg 5 cuffs 32 for
provi di ng i nproved .contai nnent of |iquids and ot her body .exudat es.
Each el asticized leg cuff 32 may conprise several di fferent '

enbodi nents for paeticulag plhee | eakpgetivh hedy GKM&yeStN&ture mil’h%th@ﬂ

regi ons. (The | f S referred to as
| eg bands, side f]?'ge'&lg é)arﬁ%lge&rqg s A g?eérfﬁ el@'“e'ituﬁ?‘é'e? to Uméli’ ¥ pPat ent
3,860,003 enti telleuent"q:brtmaqjtam é T:i)edelastmzmmd@nmsbs 38 micsjdesaml e
Di aper" i ssued @a&ﬁ'ahlﬂrbxi&@’la'fé’ fedture thai—%?ow@@iéc{'nt&?é eondblsmwb' e

and one or Ror e JbH oS BuiBRLERCbY dnTeianny, cabadhly st e ifnes b
(gasketing cuf f the weargr amhtsastaining 41669 f8D3throaghaut| the tihdi efpemeabl e
Absorbent . Artiyghe pasHaMieﬁgthe diapekamds bbéfdobdedPwit 20tfadled Fifdd fhénd

Bl aney on MarChe%ashcued side panels allow the sides of the diaper to expand

and contract. Further, the elastlcued side panels 30 develop and

10 maintain wearing forces (tensions) that enhance the tensions

develope'd and maintained by both the primary fastening system 38

and the waist closuf_e 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

15 waistband 35 since - the diaperer typically stretches the

elas_ticized 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.

20 The elasticized side panels 30 further provide more effective

applicatioh 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. While the diaper 20 of the present invention

25 preferably has the elasticized side panels 30 disposed in the

- second waist region 58; alter_native]y; 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. _

30 While the elasticized side panels 30 may be constructed in a

"number of configurations, an example of a diaper with elasticized

side panels. positioned in the ears (ear flaps) of the diaper is

disclosed in U.S. Patent 4,857,067, entitled "Disposable Diaper

Having Shirred Ears™ issued to Wood, et al. on August 15, 1989,

35 which patent is incofporated herein by reference. The elasticized

side panels 30 may a\ternative]y' be formed in a number of other

configurations. For example, U.S. Patent 4,381,781 issued to
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descri bes a di sposabl e di aper having "stand-up" elasticized flaps

(barrier euffs) to inprove the contai nment of the |eg regions. uU. S _
Patent 4B/ rekee €Ntitled "Absorbent Article Having D@VUSEB/01168ffs"
issued to Lawson on Septenber 22, 1987, _describes a di sposabl e
di aper having dual cuffs including a gasketi n@z cuff and a barrier

cuff. U S Patent 4,704,115 entitled "D sposabl e Wi st Cont ai nnent

o e SPAEl ero). WVMDS, ey, Bi0ses 3 BBRH TG
si de- edge- | eakage- §hdstd cignd: waistcomivhjoh can Fb“géﬁt'eﬁﬂﬁew ride pP$iipRed in an
Tl erance. N Lo oo e R o e JEKARE e R uer Such e
el erence, WL sRRE gl i hiAC Mol vihpy BB consrf il o
cuffs, or elasPic dhefoorredastipemateroads. i tWhiite 3bhe $rriafbrar eet tdlat padent
el asticized |leg cuktbachesCOmPémiRiad1ikPagt Admoving bothNEHe RRpEhERt GHET R4
conprising a barrier flha 85 ﬂnd angﬂ:Cel laga 'er.-‘ ﬁ{o%stlc rsnanb,er, 0 sug:r]‘ as
described in the aEBV%s- ?gtf RPERIRNS Of sthe dTaperplp o(iosq ¥rfasgpIncidipgwit
preferred enbodi rre_rlihe Elhl;tél_:ameilhﬂrzecthbeg_resept iouéritoB2 havk t 1 earakbd y that
ctrands 105, - post it erscRinyE1Ac, petfotente ci a1fbe, BOLITAES wRTRALS
described in t h® aBBS LT dhenr J9peof 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
15 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 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
20 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
25 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
30 forms the leg opening (this segment of the longitudinal edge 62
- being designated as leg edge 106). In a preferred embodiment of
the present 'invention, each ear flap 88 in the second waist region
58 is formed by the portions of the topsheet 24 a_nd the backsheet
26 that extend beyond the side edge 82 of the absorbent core 28.
35 In a preferred embodiment of the present invention, the
elastic side panel members 90 are operatively associated with ‘the
diaper 20 in the ear flaps 88, preferably between the -topsheet 24
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27 The di aper 20 further conprises an elastic waist feature 34

that provirdes inproved fit and contai nnent. The el astic wai st

f eat ura,dsg3 féegb€ast extends | ongi t'udi nal |y outwardly froRCBAUS934158 one
of the walst edges 83 of the absorbent corg,28 in at |east the 5 central

region 68 and generally forns at |east a portion of the end edge 64 of

the diaper 20. Thus, the elastic waist feature 34 conpri ses 't hat

portion of the dh@pme BicKsneet 26Xt enchhag fHeOféﬂHﬁc swewghﬁ] ‘ﬁl@ﬂ?er§39@f the
absorbent core %

i ntended to be g“’twoéig]a?ﬁgtd&r\?guetsﬂée \B@H?E"r 38 o, evélagpcalh s%&%"éﬂl"ée

di apers are gendnathey 1aterair dinestiioo (dsteralhnedastically extensible). As
_ used herein, the term “"elastically extensible" means a segment or
5 portion of the diaper that will elongate in at least one direction

~ (preferably the lateral direction for the side panels and the
waistbands) when tensional forces (typically lateral tensional
forces for the side panels and the waistbands) are applied, and
will return to about its previous size and configuration when the
10 tensional forces are removed. Generally, 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 (1 e.,
a "snappy" elastic).
15 ' _ .

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

20 elastic side panel member 90 gathers or contracts the ear flap 88.

(A more detailed description of a manner in which elastomeric

materials may bé secured in an.elasticaIIy 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

25 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

30 the elastic side panel member- 90 to assume its relaxed or
contracted orientation. '

Alternatively, the elastic side panel member 90 can be
operatively associated in an uncontracted state and then treated
to contract. For example, the elastic side panel member 90 can be

35 formed from materials which contract undirectionally and become
elastic following specific treatment such as heating. Examples of
such materials are disclosed in U.S. Patent 3,819,401 issued to
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two el astic waist features, one positioned in the first waist regi on
and one po&itioned in the second wai st region. Wile a di sposabl e

di apef -of wdigsmEgsent invention can be constructed with PCE/USOBAAT SR

elastic walst feature encircling the wearer, the 15 discussion

regarding  the elastic waist feature wll " -focus on di aper's

having a pair of elastic waist features, at |east one, and preferably

both,  being consMassergade, aacer diohdJuled 25| @74!05&35?9% s. Pat'eﬂi’e{“e'tl?rbsts
uen

Furt her, whllethe st _feature
el ements can corrprlsgg‘?f go d{i\@gt el Lhrefn i’ﬁ‘ﬁ?\édqfo W5 t h8 Yot detaiied
assenbly 22 of thelegteipdion®f & menmdrasor wsiwg atheat -shrfipiaibde celadtic me-hder be

described wth rigspRstrite cef g, i
el astic wai st feat1 re 34r1| sg ol(ri‘l| th]&g&; :}H@? 4 515% qtsgﬁéq o%poph%“[‘ﬁ a"g
¢k

el ements of tRe di ;SErhagﬁc‘H‘ chatent bem oncqrneractegsmenn 23,
preferably both tmfmneheetypzﬁalamd thee tzsshereopstmetbaemsheet, the enmu e

the elastic waist sf'nﬁé‘t n‘é'l StlemBerd 208! ¥n f%ﬁ!ﬁé# %@m@orﬁents |a5§t$ef§5|5§4jzg%gt§p5and

wai st band and a fl y hi nge zone jornin e
with the contain eas‘§eﬁﬂl‘§ﬂc°&§ra§h®%$°m‘“°" Ahgutamicatet ie tHeasheatedai st

feature 34 prefera(lalswlﬂ.ﬁn]watsesa1r$0and %Ré/@'laﬁtlcagfaet pareal menﬁagpe?s alldbed
particul ar, rl.Ses

st
i nter corinect i tr]1g pane r&et"létf relygeds ?r EBhtralted orfentat ion.
n 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

15 substantially untensioned condition. At least a portfon 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

20 elastomeric laminate is then al’lom'ed 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 tensiqned condition and then subjected to
25 mech_anicai 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

30 substantially untensioned ("zero strain") condition; one of the
plies comprising a material which is stretchable and elastomeric
(i.e., it will return substantially to its untensioned dimensions
after an applied tensile force has been released) and a second ply
‘which is elongatable (but not necessarily elastomeric) so that

35 upon stretching the second ply will be, at least to a degree,
permanently elongated so that upon release of the applied tensile
forces. it will not fully return to its original undeformed

Sheet Has Been Reﬂlaced

T




fl exural -hinge zone 132 joining the interconnecting panel zone 130
with the centai nment assenbly 22 adj acent the wai st edge 83 of the

.absor‘b;% gﬂggﬁ 28 an el asticized wai stband 35, and a seporiS93701158 exural
hi nge & joining the elasticized wajistband 35 with t he

I nterconnecting panel zone 130. The 6§nterconnect|ng panel zone
130 preferably provides a flexible link between the

alastici sea varefaguitiEh o2 dhe (R ANt D 6AT IR e AFRE Tarlinate 1ol

10

15

20

25

30

35

rovi d ntalr n
thereby rendered elastically extensible, at least up to the pornt

of initial stretching, in the direction of initial stretching.
Examples of such "zero strain” stretch laminates are disclosed in
U.S. Patent 2 075,189 issued to Galligan, et al. on March 30,
1937; U.S. Patent 3,025,199 issued to Harwood on March 13, 1962;
U.S. Patent 4,107,364 issued to Sisson on August 15, 1978; U.S.
Patent 4,209,563 issued to Sisson on June 24, 1980; and U.S.

Patent 4,834,741 issued to Sabee on May 30, 1989. Each of these

patents are incorporated 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.
Particulariy, 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"; P&G Case 4339; filed by Gerald M.

. Weber et al. on February 28, 1991; U.S. Patent Application 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 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

Elasticity Thereto Without Rupturing The Web"; P&G Case 4341;

filed by Gerald M. Weber et al. on February 28, 1991; the
specifications and drawings of each one incorporated herein by
reference. '

Details ‘of a particularly preferred incremental stretching

system which can be employed in making "zero strain” stretch
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defined ar ea coverage, contacts the wearer's waist, and is el astically
extensible’in at least the lateral direction so as to 5 dynamcally fit

agai nst t Beo 984186690 t he wearer and to dynamically conf pEfidsidigsg\ai st -
of the wearer so as to provide inproved fit As shown in Figure 3, the
el astici zed wai stband 35 conprises a a?)q ng panel zone 136; a .

wai stline panel zone -138; and a predlsposed resilient, waistband

fl exural hinge ZOﬂ@mﬂﬂQeJthE'hrégzé@ s13@%aﬁ$ﬁ°bﬁ&hﬁ%keﬁprﬁ entd ﬁmﬂ'et

wai stline panel rei erm"zone" IS to
denote an area or?%ﬁé'néﬁthgure & tllﬂ'ée 3!‘2 aés%!?H%‘fdf‘é%&"uP’éb 0 ‘Vﬁmdé"ga
zone of the el astithe "zemgai strafielt sride 3ganely web aisli direvted arthroogh etarent ;

typically; a Z &ltaf h Cg t feature will overlap somewhat
with an 15 aﬁj aceﬁ{ﬁm eag} r‘élta?tng mﬁustratlon purﬁoses the zones

are del i Reat ed R sF‘|9H"F| rbez timing of the djaper web 810 .
i nt erconnecti ng paon:ﬂammge R0 pulmtladmwyl iunkertsebnedenelastic t Redel ébshé'lCI zed

sl ations of t Raibere XeTaPRAF AR 808 58 such fip, Bhe  HIRVRIR LT, o
wai st band may nﬁwnsmedfeht&nommc patchesoAPhcsubatantdzilyi woincidecsithor m -
W t][l thgl Wa:c |St Ogltﬁ@ftolﬂﬁ@l’a%d oThg?rooved sb%@ﬁ@%ﬁé?ﬁdtﬁ%adggaﬁgtgeégl Eer?n?ge)te' tso

grefoﬂnar a%do yltﬁ?e'gifg {)eg Ps 825 as é: aper web %16) 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

15  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

20 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 B804 that

will form the positioning patch 50 of the adjacent diaper.

"~ While the exact"configuration, spacing and depth of the

25 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

30 peak, and a peak-to-va11ey groove depth of approximately 0.300

' inches have been employed- in a particularly préferred ‘embodiment

| of the present invention. The exterior peak of each corrugation

on the aforementioned corrugated rolls typically exhibits a radius

of approximately 0.010 inches, while the internal groove formed

35 between adjacent corrugations typically exhibits -a "radius of

approximately 0.040 inches. When the corrugated rolls are

adjusted so that their opposing peaks overlap one another to a
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its length and width so as to allow the el asticized waistband 35 25 to
mai ntain contact with the wai st of the wearer and to allow the

absorbeﬁ}r%?ﬁji){?g9 28 to position itself during wear. J&&E%I%I . .

i nterco panel zone 130 may have a significant ed ression
stiffness; in a preferred enbodi nené? t he i nt er connecti ng
panel zone is'flexible such that the edge 30 conpression stiffness of
the interconne anel zaon erably substantially |ess

than the edge c ?Pd e 'f?ﬁ“s?P?‘f‘né’s%go and Gf’g‘ﬂot%ll%e"%h%ﬁ)l R9opaftstiene 136
and the waistli nlarpatm-hstme have b2&8. prdduced [w ehenumichatdaiwebhof the

I nt erconnect i'ngp%%@ﬁ{ Sné?b(?\ h%@{ sed aJ¥ e%P mf‘grsrgrh??il O@Ia%%%&{r? Ss

| ess t han about eferab
gramsf. Typi capwuretthﬁee éeﬁjre patches cw%ws@ﬁb cont ifuqusky basded t pe
i nt er connecbi ngthgirnegposed Wiwfaces to (X OAPIMi3i Tigick pllyhéraR BicKsheett gpgheet

24 and a porti of ﬁ%kw&Jlﬁ topsheet having a basis weight in the range of about 18
' to 20 grams per square yard and comprised of polypropy]eﬁe fibers.
The degree of ovérlap of the opposing peaks on the
aforementioned corrugated rolls may of course be adjusted, as
10 desired, 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 overlap
depths ranging from as little as about 0.050 inches to as much as

about 0.225 inches are feasible. '
15 As can be seen from Figure 8A, 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,
20 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

25 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
30 one another, the grooved segments 824 on- the uppermost rolls 825
' and the continuous grooves 823 on the lowermost rolls 821 may be
either comprised of a low friction material, such as TEFLON, or
coated with a self-lubricating low friction material such as
Permalon No. 503 spray coating, as available from Micro Surface
35 Corporation of Morris, Ilinois. '
~ The vacuum ports 822 on the lowermost rolls 821 are
preferéb]y covered by a porous material, such as 0.090 inch mesh

_
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29 backsheet 26 joined together) is tess than about 10 gramnsf.
Further, while the interconnecting panel zone 130 may be el astically
ext ensi bl | ongi tudinal direction, the lateral .  dj a;ﬁjggg;b"g{ in
any ot her%%@?&g t he interconnecting panel 5 zone is pref erably

| ongi tudi nal |y nonext ensible to provide a fi%éd di nension | ength

bet ween the el asticized wai st band 35 and the contai nnment assenbly 22.

The I ength of the | nter ti 139, PN 0 30 is ef er abl y at | east
about 4.75 nm (abolf"® §?°f§ pﬁ p'pw'ﬁﬁrﬂ'pﬂ?'zetf gPagﬁ'ﬁ/ PoEt én°5b'6\§t BPEE mm
(about 1/4 inch) awab &bQJUtCt!Q UPI'E By ribie ( wivun dnd2 to nprioyideora ood Wrippingd

j?” apers. mawta@mmnqw% I%ne.k %6’”&%3%t@ﬁﬁb§1ri\!9&ﬁt NYEdaY
rom a separ atq mat eri"al fl exural bOI ned nent assenbly
22 and/ or the Y ‘agiqecﬁfed""\)(%'l'%‘ﬁb& dthe weh across, ther epepermbr surfase

el enents of tHe diwpeeve?Othd web isr adtedr epdnebybehé vadiumas shown in 15 Figure

3, the interconnectingfgpel ogiiGn 130 %N neeS 2 M8 ¢ heimum degree of
incremental stretching which can be imparted to the "zero strain”
portions of the side panel containing the elastomeric patches 804

" is determined by the depth of engagement between the grooves on -

10 segments 824 of the uppermost corrugated rolls 825 and the
' continuous grooves 823 on the lowermost corrugated rolls 821.
However, it has been di_scover.ed that unless the. stretch laminate
web is substantially prevented from slipping or contracting in a _
direction - sub.stant'ia'lly parallel to the direction of web

15  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 1-ayers comprising the “"zero strain" stretch laminate

20 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 ff-om slipping

or contracting in a direction parallel to the desired direction of
stretching as it passes between the sets of sequemtially

- 25 positioned meshing corrugated rolls. | _

However, the present invention may also, if desired, be

| practiced to advantage by restraining only the e]ong.atéble or
drawable layer or layers of the composite, i.e., it is not an
"absolute requirement that the outermost portions of the

30 elastomeric patches also be restrained during the incremental
stretching operation. In the latter instance, the e'longa-ta'b'le or
drawable layer or layers are still permanently elongated during

the incremental stretching process, but the z-direction bulking in

_ the resultant "zero strain” stretch laminate web may be somewhat

35 less pronounced when the stretching tension i'.s removed. This is
due to the fact that the elastomeric paich undergoes a lesser
degree of initial stretching during Such a process. Accordingly,
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of both the topsheet 24 and the backsheet 26 extending beyond the.
wai st edge®83 of the absorbent core 28. The backsheet 26 and the

topshe% %ﬁll%@ preferably joined to each other (joined tpegeti&sr01158 by
an attacﬂrrent means .(not shown) in the interconnecting panel 20 zone 130
so that they -performas a unit rather tharf$% ndependently of each
other. The attachnent neans for securing the topsheet 24 and the

backsheet 26 to, f bly ¢ ri,ses ap open attern
net wor k of 'adhe’stlegg_naog'ggy"f’g@%i ﬁﬂ{} §E’Per g{m&t Pod P%an "h?}htigé're&lf‘"bﬂ t hough
ot her att achmento ridarindistonted confdgunationnbefore 25 may al so be used.

The i nt erconnect i nga panglroZ0PraiR0 i stret@UnahinatkOi PRsbdthd®  of EHE

cont ai nment assepbl 2 and the' shapi ng panel zone.136 b f | exur al
hi nge zones (fi?@@‘?’éﬂ&?% NYRGe FBXe 1 i°an&x§ﬂ{36nd soné PeE3esr al°hi nge

zone 134, r¥®spedispreportioate hhecal hzed| stydiningedn 8he elingitadihe Wb novy
transl ate and/ ogeysOt il ' lhect t-p 2o Ll i used
oHf) BRI e St ndBtately, sl HE RPbsedy

herein, the term"fl ygome_ :
zones or a panefd¥EsnOfathet RlastomirdcnPatches. In,dhenpase ffafnedpperenl | ow

relative flexurpdlyhenidi npablesheeten webe  these pansproportdonateds ditvauseed -
D] "ner o TR U Tencty el S5 Ml 3460 el "

forces causthg trasspaventrdgspite 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 impaired. Embodiments of the 1latter type are normally

employed in situations where the aesthetic appearance of the “zero

15 strain" stretch laminate portions of the resultant diaper is

" either hidden from view by the design or configuration of the

- diaper or, 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

.20 render the resultant “zero strain"  stretch laminate web

unacceptable for its intended purpose (e.g., rupture 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

25 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

30  employing substantially continuous bonding between the plies in

question, since relatively close adherence of the plies to one

_another after incremental stretching renders such ply damage

difficult to detect by the end user or the diaperer.

Becduse the -diaper web 810 shown in Figures 8-8B is

35 substantially impervious to the paésage of air by virtue of the

presence of the uppermost backsheet web 805, the vacuum ports 822

covered by the porous honeycomb material 844 can, if'desired, be
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bendi ng are renoved (i.e., they are not necessarily resilient).

30 2+ A flexural hinge zone can be constructed in various ways.
The fl-exur% Q#}]ggﬁgzone may conprise a zone of structural PCH/\SSU3/01sRII LY -
bet ween % Zzones The  cross- sectlowﬂ configuration of the

panel zones may be varied to allow flexural bendi ng between the panel
zones. For exanple, the materials - naklng up the panel zones can be

iﬁ?rednofgg&essgﬁ em@l%?@@s‘?ﬂnedlatelgreﬁ%?pent f@lcHedet Q‘?“Qﬁ‘ihmé e§H%eion
o oriented grooves 823 in the lowermost corrugated rolls 821. If
the elastomeric patches B804 are sufficiently pervious to the
passage of air, the suction forces generated by the vacuum will
5 pass'through the topsheet web 806 and the elastomeric patches 804
so as to tightly grip the overlying portions of the backsheet 80S.
In this instance, all three layers comprisihg the "zero strain"
stretch laminate portions of the_diaper web will be restrained
during the incremental stretching operation.
10 . If the elastomeric patches were not substantially pervious to
- the passage of air, it would be necessary to either (a) position
N 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
15  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
20 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
25 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
30 . laterally restrained throughout the sequential web stretching
| operation, all portions of the "zero strain" stretch laminate web
located intermediate the points of restraint are subject to
substantially uniform incremental stretching as the web passes
between the continuous grooves 823 on the lowermost corrugated
35 rolls B2] and the meshing portions of the grooved segments 824 on
the uppermost corrugated rolls 825.
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elimnated to form an axis or axes of flexural bending.
Typically, "these nethods will concentrate stresses/tensions to a 10

parti Cuvgyoskigegs Or axes through which flexural bending carcusss/onss A
| i ne.of reduced extension or a |line of rest7Fa| nt may al so be f or med

bet ween zones to forma hinge zone. As an alternative, the fl exural
hi nge zone may conprise a zone of material discontinuity - bet ween the

Eanel zonlest For examﬁke\otthﬂyﬁmiﬁinhﬁ%ﬁ theke fractiRerddd 9P thl@aﬂﬁ:lretﬁ&{’c%? mié

ave a relative e 0 provide
an area or zone gb %ter;e?‘gh‘é'ﬂt géjq%%lﬂ”alby P°rc‘ﬁ%s'1h§t Smga{%ﬁﬁg?péﬁ??tala"ﬂendl ng
stiffness betwedacksheek orabs) secured \tioi the odllastemer i@ patchesbeondimigrdrettiveen t he

panel zones. fullest $$IQVWHé'PE' swea arh fipexu inpge
zone 134 20 i ng 'ﬁ’%s 57 %n t 6“ Zﬁg‘ql néh%xagntg{etczdgn 136)

10|n|%tee* |C|é ﬁ
aen 0 2 ae) P aBer R hhe ut ) ShoBRtAaTIABr e o RRTOBO L Ros A h et o
there is a strucstoaiinglicfcoin itopsheet dared/oo backstelet nwebat towhoéh tthey are

el astoneric menge aneﬁg "i‘ﬁ'dtﬁeh Y‘éa%SI'lJﬂhmrahm&i)aC§Z$ T{hgnbé‘;{}ﬁﬁd nperlglgera}one

i nt er connecti ng exur
134 is created &6?%@@ﬁf‘°ﬁ“ﬁe°fb6f“i Gr‘rﬂ%’iﬂﬂ'@"tﬁ Patrbed| astomeric - nenber 76

and the resilient meigere B7distesdsi antalitepndtiaé iNcRGRNta) weB%ei&%n 0i ni.ng
the intercopgect0gPaReln 290 el Hoityell. 5 the incRLALA™ sat.-e%m'nz 221

formed at the zo
system shown in Figure 9, a pair of resiliently compre551b]e 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 tighiiy grip the diaper
15 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 material in the embodiment of Figure 8, the
clamping _effect created by the compressible disks 940 and the
20 coinciding nbn-grooved portions of the lowermost rolls 921
substantially pfevents 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 _bétwéen the méshing corrugated rolls. The -Eigure 9
25 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
30 in combination with one another to produce the benefits herein
described in the resultant "zero strain" stretch laminate portions
of the resultant diaper web.
From the description contained herein, it is clear that the
improved method and apparatus may be employed to. advantage to
35 produce a wide'range of diapers either comprised entirely of or
including one or more discrete, isolated "zero strain" stretch
laminate web portions. '
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structural discontinuity due to the absence of the absorbent core 30 28

fromthe tnterconnecting panel zone_ 130. The el astici zed

wai st’bangy33ajigedonat portion or zone of the di aper 2PCWIISIR/Q1358

i ntended 10 el astically expand and contract gnd to dynamcally fit
the wearer's waist. Wile the elasticized’

wai st band 35 can conpri se
a separate elenent flexurally joined 35 wth the interconnectihg panel

130, the el asti cj ' .t 3Rid f d
core 150, e L2t o8 btk am )0 HEISRR BRI g

extension of the to eet 2 I . | and,
preferably, the tr(gb Hdreving thay Aprugations aligned substantially parallel to

31 one another are disclosed in the accompanying drawings, the
present invention may be practiced with equal facility employihg
5 pairs of corrugated rolls wherein the  corrugations are not all
oriented parallel to one another. .Furthermore, the corrugations
on such pairs of corrugated rolls need not neéessarily be aligned
parallel to either the machine or the cross-machine direction.
For example, if a -curvilinear waistband or legband portion is
10 desired in a single use diaper constructed using the “zero strain"
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
15  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

20 intermittent stamping operation emp1oying meshing platens to
incrementally stretch the "zero strain" stretch laminate portions
of the web or article in gquestion. In the latter instance, the
only requirement is that the portions of the “zero strain" stretch
laminate web to be incrementalTy stretched be adequately

25 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

30 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
laminate web means a laminate web wherein the plies are initially
bonded to one another at discrete- spaced apart points or a

35 laminate web wherein the plies are substantially unbonded to one

another in discrete spaced apart areas. Conversely, a
“substantially continuously” bonded laminate web means a laminate
_ #—_-_’—_——_—-;‘fJ—-____'
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backsheet 26. The el asticized wai stband 35 is preferably that portion
of the elastic waist feature 34 extending fromthe second fl exural

hi nge’ wag ég& preferably but not necessarily, the PCTASP3&]E8 64 of

t he di apeéer In a preferred enbodi nent %homn inb5 Figure 3, the

el astici zed malstband 35 conprises a shapl g panel zone 136; a

wai stline panel "-zone 138, and a predisposed, resilient, waistband

flexural hinge zgne, As%ého'mengpfﬁ‘i 59?53' QQIt‘lga'l]Parh%hdg&)n%fé%QDw'l%he

wai stline panel zone zone
portion of the C@P&E’N%‘Fkkd‘-%(?“e\/\éi‘@thsénﬁ'@%'!%&t the saneasi of oHQrtaceween t he

wai stbigg flexmhal intermitte@€ bordiny cbﬂ&giﬂgltwhhes @Jemm@ dfai'ﬁébl'reaﬁorhl ngﬁ
zone 134. «.Ng negl. z i_C ne the
"l ower segrréﬁf @ osf%p?ﬁ" 33' ﬁcﬁ z "st%nﬁ% \A%‘éu?ﬁ&éhg"g'leﬁ% %h zone
136 is el adti caubytantdahk bi@lahtlat V!G@astmt hihe| ataanmtedumctreintt\ulw
allow dynamc el%ﬁ@%'\@rbr @«r‘lﬂ:ab"‘eomﬂﬁﬁi "Qﬂtu\@f and hﬁereehﬂﬁbhcd%?& of

wai st band durin %r ﬂ‘d dn? rpg s %\d ] [ at er

di scussed, al s&-BiEE b HuiKies 5 ‘F e 1NFel Sléﬁlf iE4HE edd@“‘“e A
conpression stidohbémpuso bérdting heosfitguratiopankds zgeseri3by wibdennofound rope,
deform or conpAch it)eUSr 2Rtkra0 st HAh"t Eﬁgﬁlgeﬁuﬁgﬁpﬁﬂﬁe Zt‘ﬂ@edgﬂreelﬁﬁ wi I

mai nt ai n 'tﬁ shape to resjst conpressio
Walzsf’b'é?ﬁf‘ﬁﬁlrpﬂ'\ld”ﬁ%eﬁ the finished 'Iammate is not of prime

importance and one or more of the rélatively 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

15 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

. 20 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., 1mperv1ousness), the

el asti ci zed

damage which does occur to the relatively inelastic web or webs
25 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

30 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
re1athé1y jnelastic webs which would not normally be considered
drawable to any appreciable extent in "zero strain" stretch

35 laminate webs of the present invention.  Accordingly, unless
expressly stated otherwise, the term "drawable" as used herein, is-
not intended to exclude relatively inelastic webs which undergo a

[
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The waistline panel zone 138 Is the portion of the
el asticized wai stband 35 that is positioned toward the end .edge of t he

di aper  fweyg 3,1@3@9 wai stband flexural hinge zone 140. PCIMESH01158

wai stline panel zone 138 thus will gener aII¥ define the "upper i
segnent” of the elasticized waistband 35. & waistline panel zone
138 will preferably format |least a portion of the end edge of the

di aper 20. The W%E?Hé ¥ RANAingOBF daifg ésdlﬂ"%ﬁ? ofied %Qrementaﬁnﬁg‘ucjmg g

agai nst the waist o he wearer and to dynam ca nove expan
contract with the%‘f@c‘%f the wearer.  The vval stline panel zone 138
i s elastically extensilol e iprefiertedasmbodiment of | tHeer plesent eirvieation, the

The edge conpreSSleQQstSi 8 L&t §§neqf m&ﬂféhswmsn bg"[’mwggﬂ'%omuo?ﬁv B‘&fﬁeﬁhe

wai stline pan%a zone 1 resi
el astici zed i sttBabRER the tepsheetddr andsths bac She%fzérwmoﬁﬂ adhestivedi Ag in
each zone. In a pneé ewperdcaaquyrrbatused to Qppla RuBPKQRtidINyeatiform dnde
shaping panel Zon%ongmuous ?ayer of adhesive to the backsheet 26 and/or the
topsheet 24 in those predetermined areas where the substantially
untensioned elastic side panel member 90 will be placed. In a -
10  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
15  substantially con,tinuo,US'Iy 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, Geérgia. " The
latter system employs a nozzle having.20 orifices per lineal inch,
as measured in the cross-machine direction, each orifice measuring
20  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
25 compressed air at a temperature of approximately 425°F and a
pressure of approximately 50 psig is issued through the secdndary
orifices 1in 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
30 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,
such as conventional polyethylene backsheet material, this
softening has been found beneficial in minimizing damage to the
35 backsheet during the incremental web stretching process. This may
be_parti'cuTarly important in situations where the web in question
imparts some function, (e.g., impervious). to the diaper.
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32 substantial, predeterm ned, edge cdnpression stiffness to all ow

t he shaplng panel zone to resist conpression and bendi ng forces applied
to it ?? ﬁﬁgplntaln the shape of the elasticized WCTUBS3701 MeBen -
appliedto wear er Al so, the shapingypanel 5 zone 136 preferably has
an edge conpression stiffness greater than “or equal to the edge
-conpression stiffness of the waistline panel zone 138. In a preferred
enbodi nent of the pMeésanittivelygntheoslastic sSdm@ﬂnéh@wﬁtlib’tpDﬂﬂ@nﬁ%i@ othepe 136

dth | " f |
fhe edge. conpr SOmANERES, BPFIsIRd sne AE SFETAS B gfﬁg jof, e B3Rer 202000 >
equal to the e®ae be inteymiptentdy r sentipwausdy dTOﬂ taapas [apetdepawsiingzone

138. . It has ynhedte8n ddpedidel hdkat hBordhag) n&-d@éﬁ'ﬁ! m¢ng136uwrs§<ﬁﬁably has
an edge

i i1 [ r
mre pr ef ggg{)ess 8%%"'«%F {"?1 "h‘iﬂglb"e'?élgggr%r Jny ﬁggﬁ" d‘}eig‘& a?gl 3ggreater

known in the art. ,

The elastic side panel members 90 may take on a number of
different sizes, shapes, tonfigurations and materials. For
example, the elasticized side panels 30 may be formed from one or

10 a plurality of elastic side -panel members 90 operatively
" associated in each ear flap 88; the elastic side panel members may
have varying widths and lengths; or the elastic side panel members

may comprise relatively narrow strands of elastomeric material or

a larger area elastomeric patch. One elastomeric'materia\ which

15 has been found to be especially suitable for use as the elastic
side panel member 90 (espec1ally 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 samp]e width at 50% extension of its unstrained length.

20 ExempIary elastomeric foams which have been found su1tab1e for use
' as an elastic side panel member include: (a) crossl1nked natural
rubber foams preferably having a caliper of approximately 50 mils

and a density of 13.3 pounds per cubic foot (0.214 g/cm3), such as

is available from Fulflex Inc. of Middletown, Rhode Island; or as

" 25 . available from Ludiow 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

30 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
elastomeric materials for use as the elastic side panel members 90
include "live" synthetic or natural rubber, other synthetic or
35 natural rubber foams, elastomeric films (including heat shrinkable
‘ , eiastomeric. films), elastomeric scrim, elastomeric woven or

-
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15 than about 130 gransf. Typically, in preferred enbodi ments of the
present ipvention, the edge conpression stiffness of the shaping panel
zone ‘136 &) §39iegen about 130 and about 170 gransf. The PCI/b893/0158
conpression stiffness of a panel zone of thesglastic wai st feature 34
can be determined wusing the method as hereinafter 20 descri bed. )
The wai stline panel zone 138 is resiliently/flexurally joined with the

shapi-ng panel Zonetohﬁﬁvdh}/wétﬁ‘@, ehistondrid dompositas sitMas e'lastoﬁé}ri@ noh#ven AS

used herein, ly/flexurally j oi ned" neans a
j oi nt bet ween pangllamtig#pé 3“% g% zone-and the 25 containnment assenbly

adapted to all ow rel atAS\/eS'TquxumaIF\gmndl nghe elasthiet wéden pirelpamsberzdes
when forces are a%hEﬁfkeTsh@tpaﬂEﬁVdde‘ﬁas%menc maiéﬁta@rﬂﬂ%idﬂfe?% FREE) tHa@

| | h d
cont i gurat | on iherPrefEr 37 cecfeips " thidush 4, maSagty ofie Teaafhiarnghe e

force/noment is flapoBBarin tihe sehend 3@ist frrgibh 068 ng Wifent Htheeldaspdrciized
wai stband 35 so thﬁmu%musmplm e]astommeeba ﬂn%slﬁ.@f%%lyﬂﬁ }A%%ﬁéd flg
et ensi one

panel zone 138 wil| assu use

i
configuration so hla haft rTFqTQS not °"é¥agﬁ fisédcvv&]dﬁ panel d&eﬁh?ﬁ 41 of) 0“9
foll ows the waist difaptheutedlser the positidoning|patth e50sin Ftﬁé NG re®lvatibly @egiont he

wearer during jghe toW@hé mﬁacg’lﬁ d19l;e afhugg’regqga- %%blem?t 1nas|>e|c8¥\€ngt he

el astic¥ zed wai st band
” the e]astwc 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

15 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

20 preferred that the elastic side panel member 90 extend through

only a portio'n 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 longitudinally

extending from the base edge 108 of the elastic side panel member

25 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

30 o effectively elongate (yield) when the “zero strain" stretch

laminate portion .of the elasticized side pane‘l is extended, -

without generéting excessive tension forces near the leg regions

of the wearer that could cause skin irritation or red marking in

the legs. (i.e., Without the "prestrained" extension panel,

35 tensional forces would be concentrated along a line through the

' extension panel 110 when the elasticized side panel is extended

that could indent. rub. or chafe the skin of the wearer.) While
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di sfunctionally crunple or foldover in a manner that alters its
i ntended functionality during use.

33 - w093/l663_5'e wai st band flexural hinge zone 140 is r RCI/USHYOIB8al | ow

fl exural bendi ng between the shaping panel one 136 and the - waistline
panel zone 138 when forces generated by th wai st of the wear er during
use are applied and to return the shaping panel zone 136 and the

wai stline paneinergOfi@ alﬁﬁbef‘ Qf \?a?v%efﬁ ' ?Li%alﬁ Qﬁbrextenszﬁ%gi Ndol g use
(pretensioned) conf| uratloR g ﬁ rc% are renov prOV|d|ng
a restoring f or LRE ﬁ’éﬁfc‘zle a’ ‘FePE’Per » the extension pane

preferably prestrained in the ~same manner as the mechan1ca1
Stretching performed on the “zero strain" stretch laminate
5 portion. While the extension panel 110 of the elasticized side
panels 30 may be formed from a number of different materials, in
the preferred embodiment shown in Figure 1, the extension panel
110 is formed from the portions of the topsheet 24 and the
" backsheet .26 forming the ear flap 88. |
10 It has 'been found that the extension characteristics.
including the extension forces, extension modulus, and available
stretch (extension); and the contractive forces; elastic creep;
elastic hysteresis; and rate of contraction of the elasticized
side panels 30 are important considerations in the performance of
15 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
20 during application, the total amount of resultant stretch is that
desired to achieve/maintain good' conformity of fit). An
elasticized side panel w1th F relat1ve1y 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.
25 - Elasticized side panels having too little 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
30 in place on the wearer and hay tend to sag/s]ip'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
force and extension modulus are preferably within defined ranges.
35 The extension force preferably is greater than or equal to about
250 gramsg. It is preferred that these extension forces be
~ generated at extensions between about 0.25 inches (6.25 mm) and

i




embodi ment shown in Figures 1-3,- the wai stband flexural hinge zone 140
is construtted to be resilient by providing a resilient nenber 10 77 in
the et ast ighdsHehgd Stband 35. It has been found that in  pcrausterontss

provi de the necessary resiliency for the wai swand - flexural hinge zone
and to overcone the normal forces encountered during wear of the
di aper so as to reduce rollover or-roll-in, the - wai st band f I exural

hi nge zone 140 shoubtuthaves anbﬁu”sd(mzﬂnﬂﬂur¢oil5therlﬁo%ttoﬁﬂé?@rrécdoérﬁb%dﬁﬁe‘ﬁ%

b ot b et er gﬁfi{ﬁ%rﬁ?é}c'ﬁ R IR binghs, pre¥EIG nady In "B ehs oy O fance
enbodi ments of t ihetwesneakowt 250 gramsremnd abput 1500 vgriams paatd af | extensionhbfge

zone wil'l have a beethded about blwuh&\e@e% 951 fif) faRl Cshoaet 4v58Nn; rgctﬂﬁk'.tg%%s
granmsf and abot 50 ?0 gramsf. A method -for measuring the bendihg

fl exure rest or| ng force of a flexural hinge zone, particularly
the wai stband o f IAelijknﬂe hstreécl omeasures Fhﬁeeinm‘fnmmr afamer obeflaterial

The vl st band 11 exueghags $OSIIMIAELAR HREAY 2096 bty serdn! 5"

t he wai stline panel zone 13 zone
flexurally bend &Pnform gef F'r?ed'ea'zefné b‘?d.Ya)@éE‘"gl Hea't he Thus, the| amaunti efd -
wai st band 35 for caehilgbVerstapidh eelates tof the marinum amount dﬁ@xteﬂk?&{ ithhg ed

wai st band  35. T*lhélqﬁ\ixg:d{ém?' ;Ja?i‘amng) tﬂ% the d1aper %t ned wfelareexrura&n

hi nge zone 140 aI SO el astiCl
_ 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

15 available stretch required for a diaper app1icatibn using
elasticized side panels is preferably an available stretch of at
least about 35% for medium sized diabers and at least about 50%
for large sized_diapers. :

The'amount of sustainable contractive force (tension) exerted

20 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

25 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 preferréd embodiments of
the present invention, the contractive force of the elasticized
side pahe'ls is preferably at least about 90 grams/inch at 50%

30 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,
the force (extension force) required to uniaxially extend the

35 elastomeric material is greater than the force (contractive force)

" the elastomeric material exerts when it is allowed to contract
from its pre-extended condition. The former curve can be referred

I

T i
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wai st band to flexurally deflect and follow the waist of the wearer 30
wi thout, cfeasing or destroying the flexural rigidity of the

mat eri'awbgm;lg up the elastiCized waistband. TheEr/US93Y01158
"predi sposed wal stband fl exural hinge zone %ﬂll reduce the t endency
for the elasticized waistband to bend or fdPd at random zones or axes

during use. The "predi sposed" waistband flexural 35 hi nge zone is

defined by the us 0 e JLia n , f, r
bond! ng éef I ec{‘ﬁ“h‘i AheUf ®Wad Ofurivl® FHigeRRy 1h6tef %S canTH% relfbfed ?‘lora%at on

of ‘the wai stbatlr?gn“‘f'\a'tgi‘htrcgﬁ"e"Eliel;ltfgeeqlﬁf’gnggt@@?qnt §arge (extension force)
34 is felt by the diaperer when the elasticized side panel is
stretched to apply the diaper to the wearer. The wearer more
5 ~ nearly - "feels" the "unload" contractive ‘forces (contractive
forces) once the diaper is on. Therefore, the hysteresis loss
should not be so great that the contractive force is low enough to

allow sagging/slipping of the diaper oh the wearer.

A1l elastomeric materials undergoing sustained stress/strain

10  have diminishing forces with time (i.e., elastic creep).
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 éreep should therefore be kept at a
minimum. In preferred embodiments of the present invention, the

15  final length of the elastomeric material is not greater than about
1.2 times the orjgina1 Tength 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 the elasticized waistband 35 and the elasticized side panels

20 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

25 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

30 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
roll-in at the front of the diaper and overall sliding/slipping of

35 the diaper or diaper absorbent core on the wearer during use. As
discussed herein, Figure 6 discloses an alternative embodiment of
the present invention wherein the shaped "expansive tummy panel”
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typically predisposes the axes or zone of flexural bending wthin t he
el ast'i ci zed wai st band 35. As previously discussed, a flexural hi nge
zone - may\,? 99hb6® @ zone of structural discontinuity or.a PCT/USS3MIISH

mat eri al scontinuity. These zones of discggtinuity will 5  define the
axis of flexural ‘bending. As an exanple, the waistband ~flexural hinge
zone 140 may conprise an axes or line created by enbossi ng, creasing,
or folding the el pseferiabtyl hasi dbbandextleosipna forces c[ahdmd hligher. avkivable

instance, the el ag&k%&ﬁdtm' ﬁ[(ebﬁ'ilgstq 'l‘ié?i E?de Bane] fJ%lrg\? eP¥nd ] ﬁprove%r

manuf act urer i nsi agi n res ape
preforma wai st bamerfqream%#lsﬁuaw Sﬁ%"‘l n the el astici zed wai st band.
A line of reduced extemei elastaciede side parneverw rﬁfy a1kb NBe bRiVIdIX WABRI bI €

and the surroyndi ei st ovi ded o form
the wai st bandgf I e@%gér%%“q B&e"s'b’ﬁe’g 3\/ ﬁlt ]g'%ég(gméé)aratx‘ﬁa AAs" or
lines of glue, 15stretgheddin otheoﬂhé?!‘ﬂat re@rgnt ha&s prsedi biereanst thectterml

di scontinuity . "dbﬁféﬁ@ﬁﬂa‘thehE‘t&ﬂ‘ii@j" 9 MeBdtSRRaR & NAtepiat hé\ml
fl exural hinge

techni que 0 maponitiISim deirete 4 rLaitdh RRRsBnal hroh onces grrs‘? the
ot her ways ofinctbatdirgctionhl eXustrtetbhinge ak overipus\podnts ya]cdngcnssaadls '

herein 20  myy aly39eM@dusSebstantian 1§ t erfBARERARY theX¥ha! §ira8kiohONGs

) stretching. This may, for example, include varying the elastic

modulus or available stretch or both of the elastomeric

material(s). The differential extensibility s pr’eferab]_y

designed into the elasticized side panels 30 so that the lateral

15 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 a]odg ‘the _‘longitﬁdinal axis when stretched in the

20 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 $0

as to promote sustained fit and reduce leakage at the waist and

legs. Such & configuration may allow more “expansion” in—the hip

2'5' 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

30 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. _

The differential extensibility can be achieved in a number of

different ways. The elasticized side panels 30 can have multiple

35 corﬁbined elastomeric materials, multiple configuratidns for the

. elastomeric 'materials,. or the extension broperties of the

elastomeric or .other material or -_materi'als- making up the
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In a preferred enmbodi ment as shown in Figures 1 and 2B, the wai st band

fl exurat hirige zone 140 is formed by a structural - discontinuity

bet weenWne3/3668pi ng panel zone 136 and the waistline PCPAIS9B/03 58 138.
As shown in Figure 28, the materials form the 25 el astici zed
wai st band 35 are secured to each other at ttansverse ~ regions of
securenent 78 preferably conprising a pattern of di screte, spaced,

secur enent zoneseVastiohed psﬂfeer@ahy] thly be ,ﬁﬁgﬂﬁpﬁ ' pes?ﬁgiggédlnj: 23
d h e I ne

p)alttn??r?\ gﬁg ?Egcggﬁﬁggﬁﬁ]oﬂ F@ﬁii te)'3(fa" b%, ﬁr}'ge\i\%ﬂ sipaplectedeadivgenti ci zed
wai st band 35 wi | Poxtdags ¢ of mbhea elasticizeddiside f panalr aby yudiegd elbotvfet fte

t he pa f Th t he
Lg?]{ gpnl nf ors p h&ﬁrﬁaWﬁEﬁng varylﬁd”"éf(f‘ens"i‘fr? oF t?ogﬂ'actt?%'cﬁﬁces M)sdH'lusPI qur e

28, is desi gne§ cher '"herIeBhg?'f%GTh‘élsl ﬁu‘i!t br BAre AT RSB | AYRyYimg)r ows
such that a |atelaferaB5 extéasibihityedis oraghiewddnain y oﬂbor!ﬂ)ﬂtlilﬁ\ elopst il zed

o stband il plasiRARR R P FiEal Brdl, IS5 TS RgL " ©

t he wai st ban exura zone
hi nge materials may also have varying lengths, sizes, and shapes that

provide differential extensibility. Other ways of varying the
10 properties of materials that form the elasticized side panels as
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
15 least one set of meshing corrug;téd rolls, at least one of the
corrugated rolls having corrugations of nonuniform profile along
its point or poiﬁts 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.
20 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, preferably the second waist
25  region 58, under the wearer‘s back and drawing the remainder of
the diéper 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 diaperef then
- 30 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
" conform to the size and shape of the wearer. The first fastening
. component 112, the adhesive attachment layer 96, is secured to the
35 second fastening component 114 of the landing member 44 to effect
a side closure. In ‘the preferred embodiment of the present
invention, when the side closure is formed, the waist closure is
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35 zone 140 preferably conprises (is fornmed by) a discontinuity in

the pattern+of the spacing of the securenent zones 79. The

el astt ci zagloaiigégpand 35 may be constructed in a number PCUiUSY3fd1es®ent
configurations including those described herejn with 5 regard to
formng an elasticized side panel. 1In a pre erred enbodi ment  as
shown in Figure 2, the elasticized waistband 35 preferably is

constructed from f aido Mahiflci1 | PrOAER | WEHRT vaist c1ollife 5B GLER"
mals;band 35 preferaﬁgy ggnp{lsssia p?rtlon_of e opsheét o |
portion of the bacRSH¥ate%e, Thenmaistoriogireots tiosmad by theckesgagement 10&i thy
preferably "nmechafiixst! | yttacln:]east r-cai;npenth:ts 46 with elt&ft Cﬁggbh& g@ﬂ%&ﬁgeyﬁ&
fesilient  menper Copondr, 48] 1C eéﬁbfff%'%ﬁam SRS ety Efiurerathe, by
dynani ¢ mechan cal elastdsized waisthand 35 is pretensioned so as to provide the fit
and containment benefits described herein. X
As shown in Figures 4A-4D, the elastic waist feature 34 of
~ the present invention mpVes with and conforms to the waist of the
wearer as the wearer sits, stands, or moves such that the end edge
o 10 is in the same general relation 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
15 -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 péne]'zone 130 pivots about the first flexural
hinge zone 132 and about the second flexural hinge zone 134 to
- 20 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
25  about the absorbent core. The stomach of the wearer also begins
to puéh outwardly to flexurally deflect the waistline panel zone
138 in relation to the 'sﬁaping 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
30 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
flexurally deflected to be in contact with the inner portion of
i the stomach while the waistline panel zone 138 has been completely
35 pushed and flexurally deflected about the predisposed resilient
waistband. flexural hinge zone 140 to conform to the protruding
waist of the wearer. Thus, a snug fit between the elasticized
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el astic Iam' nate prior to being conbined with the topsheet 24 and 15 t he

backsheet “26. This: bi-laminate is preferably posi tioned bet ween
the topahges/adsesand the backsheet 26 with the resilient pcr/osysrenss?

di sposed toward t he backsheet 26 and the el gstoneric menber 76

di sposed toward the topsheet 24. 'Thus, the“®lastoneric menber 76 is

preferably positioned between the topsheet 24 and the 20 prestrai ned

backsheet 26 Wi t GafstBafieSink! 8 WERREP's 4A1d Cfialhihineq. pRCYRE PASLY | oned

bet ween the pres heet, 26 an
The el astoneric ﬁ%ﬁ?g “W6fa"°§ Siding idpany thes PEPERSSd 14 nepeatrd in reverse
el asticized wai sotdemdwB, the ebeildbdoy bEttiveewa iishBardoprdxaeil A4ngindone2240 t he

backsheet 26, so J\ﬁg id;‘i @s@ﬁﬁﬂﬁ%d&eiﬁ’mﬁ{ t‘gt aJ]l]?vygs thptwﬁésthne papel o 4

el asticized gval s ensi b
direction (i%e., 208 43% Yoy majntain cCaFHFte%!t’hsﬁhBI w3ist a0fi the wearer ashibe it

canf cont r?ct i veI Veireﬂtfdhthmelstﬁo stdmt ﬁp\,t iand | 86 w@(tﬁﬁtftié' 9!%1{1 palnel zgne
configuration. 0 operati.ve

associated in E-#e a"?l gi'% g’flzsggmem@agﬁ)aw&e égg F‘h ”Ef’ nBrRYdpus o\‘" use -
different ways. {(pxetamsionedipl configuratiomsagainstc thenbaristrayittie friction

operatively assofimfeg 'pmmge|@|§t '1‘&@“66nﬁ?&t1rn§‘3tdaﬁ g@?: ?;?dzjgaéo into

e e ol B O BIEL e St WK e LorLobt tpoaeen 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 resemb]e the cycle shown in F1gures 48

15  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

20 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
25 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

30 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
described herein. The facing member 501 is preferably a soft,
non-irritating material such as the materials previously described

« 35 with respect to the materials suitable for use as the topsheet 24.

' The facing member 501 is preferably a nonwoven material similar to

the nonwoven material preferred for use as the topsheet 24.
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35 elastoneric materials may be secured in an absorbent article in an
el asticalJy«contractible condition can be found in U S. Patent

3, 860, 003wipei/e6bed0 Buel | on January 14, 1975, and in U. S. Rat/eisp3/o1158

36 4,081, 301 issued to Buell on March 2 1978; both patents being
i ncor por at ed herein by reference.) For exan‘B e, the elastoneric
menbers 76 can be contractibly affixed in the elasticized wai st band 35

by laterally eXtend;gQ‘tg e ?La§inwrﬂ %Jﬁﬂa'etalzgﬂnﬁwe bt AlcPfhn B¢ the

el ast oneri ¢ nmenber
elasticized waistband of the present invention. The elasticized

waistband 535 is formed from a portion of the backsheet 26,

preferably prestrained; a facing member 501; an elastomeric member

5 76 positioned between the backsheet 26- and the facing member 501;

a portion of the topsheet 24 positioned between the backsheet 26

and the elastomeric member 76; and a resilient member 77

positioned between the topsheet 24 and the elastomeric member 76.

The elasticized waistband 535 is preferably formed from the same

10 materials as previously discussed and in the same manner 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. .

15 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" elasticized

20 waistband 635 flexurally joined to the intéfconnecting 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 joining the

elasticized waistband 635 with the interconnecting panel zone 130.

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

*pentagon” - shape to form an "expansive tummy panel*. The

elasticized waistband 1is 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

30 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 SO mm (2.0

inches) and about 57 mm (2.25 inches) for medium-sized diapérs.

ThiS shape provides a waistband 'that moves and expands with the

35 wearer’s stomach as well as differential lateral extensibility
such that portions of the elasticized waistband adjacent the end "

edge 64 are more extensible than adjacent'portions-farther from

[
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24 and the backsheet 26, and allow ng the el astoneric nenber 76 to
assune_its relaxed or contracted orientation. Al ternatively, the
el ast.-0Ngyidh 63/iEggeer 76 can be operatively associ at ed parivsezghesd i ci zed
wai st band 35 by securing the 10 el astonmeric nenber 76 to the topsheet 24,
t he backsheet 26, or both while the 8%l astomeric nenber 76 is in
a substantially ~unt ensioned condi'tion, at least a portion of

the . I am nate c i ng,t he I as ric  memnber hen bei ng

subj ected to the 'Lht qMStr %h?f‘ﬂjﬁg\}fef’l 6’?&1‘3""‘{6 E D eFIRRLES| |2

el ongate the 15shamopsmeeﬂ 2zorgndl36he abawdishtie Etﬁnebrrpumeenlm ofanidhea

l'am nate, and predwbﬁé‘seﬂher&qmﬁ' tﬁaf%rtbﬁndisﬁlﬁégﬁf?"lchllfdp DBNE 14 reﬂ%{ ned
as I'S

toits substa.n i a I on ondi tion t|C|ze band
35 is thus" Fr%%é/ "ig grﬁ‘ E-‘é’r"ge"*st‘a"éF n8 i ganerplly paraldel to (As
di scussed he? ei nbhq eemd teidge ebdastforbhei didpemi fat stmaghtal Yias Naindvalsy mBOed be
operatively asso%r@"t@ﬁ’dm‘n’&l?y ]Ef‘ipﬁie?n‘iﬁlafqi?gntirfﬁnleﬂ@dedggbéf ggrmde for

mechani cal stre orm a mechani

i.n
pr et ensi oned, Stf'& Eﬁg?eém ¢xpapsive tummy panel®, n(Hhmé%‘p'@cﬂéPd)ﬂlpP@TSGr thed
enbodi ment as sheairsti edgé @31 ef 2the absorbehe &Jraswniﬁr bﬁemmgrpggﬁtqaﬁb@e

(o contract . rastiept aboT socum (¢ TGRRRCECARE STEbE Bavefl 2 Asc inshetian b

forlTed f|,0n1}ﬂate}qngp§ud1nally 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, Tongitudinally longer

first attachment components 646 disposed on the backsheet 26, and

a laterally wider positioning patch 650 positioned subjacent each

15 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

20 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

25 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 10ng1tud1na11y inwardly

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

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

designed to stiffen the interconnecting panel zone 130 and to

reduce the poténtia1 for roll-over of the elasticized waistband

635 in this embodiment. (In a preferred medium-sized diaper, the

overlap between the elastomeric material .and the absorbent core is

35 between O mm to about 6 mm (1/4 inch)). The elasticized waistband

" 635 preferably comprises a  stretch 1laminate so -that. the

elasticized waistband is capable of expanding beyond the original

[
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whi ch contract unidirectionally and becone el astic follow ng
specific,.treatnent such as heating. Exanples of such materials are
di scl osedwuﬁgj;llﬁﬁg Patent 3,819,401 issued to Massengal e, etPCTIUS93/81'580n
June 25, 1974 and in U S. Patent 3,912,565 iggued to Koch, et-al. ™ on
Oct ober 14, 1975. A nore detailed description of a manner for using
a heat-shrinkabl e el astoneric nenber is described in U S Patent
4,515, 595 issued tpdai(a'revdth_tanalf Gtieerdi ageer. ONTRYe1asticized wWaSbbandt 1685 s

Pgégmaet b§i4ng NG P& %‘ifdma@g’a?t\ﬂ'edb)ﬁgsrseéfcﬁlﬁﬁtgcethe 3?!as@%ﬁ??€6tn¥terd5he

t he’ bac S
other conponents #é"%’c@éd'-?bﬂ@@he?“%mee bagksheet (mfturi’(féfﬂ"raa& eln a
condition. The | aghpRinedicontitGdneanetetitdmivallly stretching (as hereinbefore

5 described with respect to the elasticized side panels) the portion
of . the elastic waist feature in the shape desired to form the
elasticized waistband. ~ (i.e., the grooves and lands of the
corrugated rolls correspond to the desired pentagon shape of the

“elasticized waistbahd.) This ~stretch laminate (preferably the

10 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

15 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

20 laminates) by "windowing” the elastic waist feature.

' In this embodiment, the ihterconnecting 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

25 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 51de closure. The interconnecting panel zone 130

_ preferab1y comprises a portlon of the topsheet 24, a portion of

30 ‘the backsheet 26, a portion of the elastomeric maperIal comprising
the elastomeric member 76 and the resilient member 77, and a
portion of the landing member 644 since the shape of the landing
_member 644 has been modified so as to conform to the shape of the
elasticized waistband 635. The landing member also extends beyond

35 the waist edge 83 of thé absorbent cdre 28 to form a portion'of
the coniainment assembly 22. The landing member 644 preferably
extends well beyond the waist edge 83 of the absorbent core 28 to

I
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37 heated air) and the elastoneric nember 76 is allowed to return to

its rel axed+or contracted orientatijon. The el astoneric nmenbers
usef ut Wwo 93reege9esent invention may take on a nunber BETHISIBANESE

si zes, shapes, configurations, and 5 nmategy al s. For exanple, the

el astici zed wai st band may be forned from one or a. plurality of
el astoneric nenbers operatively associ at ed between the topsheet and

][he bﬁ(_:ksheet ht aE] ol We@nﬁpmg of tWepbENaryByl oane s}‘ﬁrehilﬂgag\"'éﬁ PSsﬁ'?Un
engths; or the, r oppr.i.se narr ow
strands of el as’t?éo ric fde oesrql?gﬁ?ﬁe ﬁi’"ﬁ& g%\’ ay ddn %ag’éif’ 1‘?{9 area
el astoneric mat ePf aﬁtomacbn@ovemeny ddtonertiedowrnthe | lwewnisth pedst be€ntheund
to be suitable f@Tasliselzed was tbimi)el qﬁé%réd‘ge”laméeéddes??dlegg%t%Eh@ foam
i
)

?(lcj)ﬁghgfmt hgapan g&&?‘ gt nte &%Poegrtlagggﬁ oh I°§@g\é’g: éf“rﬁ'dﬂg rd’:?ggtg‘gt"ggle hg];
sui tabl e Fl .ast onﬁiﬂtbemafl@ml the éndr edgee tasacdomptishsitbierlover tapimgnbEke
I(P?llcluggl ngl Vﬁeat Sh rle‘%ﬂék?%%gr MNF%]%‘:Qhﬁfbud%ﬂ%Orﬂpgit%rapd al;dult tnOﬂI!TEI‘I c
scrim or the (3 IH"C% ree 3P¢;Fd95réﬂérrpé‘8f9"9d M%mm as
I's shown in Fi gudmpﬁr the el astoneric nenber 76
10 The shaping 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 cdmprises 3
portion of the topsheet 24, a portion of the eias,tomeric member
15. 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
2C waistline panel zone 138 (a "windowed" elasticized waistband).

- The window is at least about 4.5 mm {about 3/16 inch), preferably
from about 9 mm (about 3/8 inch) to about 16 mm (about 5/8 inch),
long and about 125 mm (about 5 inches) wide for preferred
medium-sized diapers. The waistline panel zone 138 is thus able

25 to flexurally bend and deflect about the area where the backsheet
has been removed. (In an alternative embodiment, the backsheet
need not be removed but the pattern of bonding of the materials
together would create the predisposed, resilient, waistband
flexural hinge zone.) Thus, with the removal of the backsheet,

30 .the edge compression stiffness (and the extension forces) of the
waistline panel zone is less than the edge compression stiffness
(and the extension forces) of - the shaping panel zone. As
previously discussed, the edge compression stiffness of the
shaping panel zone is less than the edge compression stiffness of

35 the interconnecting panel zone. It has been found that the edge
compression stiffness of the waistline panel zone is preferably
less than about 100 gramsf, more preferably between abodt 20

T




20 conprises a heat-shrinkable el astoneric filmsuch as market ed by

Exxon Cheni’cal Conpany of Florham Park, New Jersey.

The resilient

menber 77 w@9vibkegper or | ayers that provides enhanced PORASIBANOSET Y
and bending stiffness to the elasticized wai st band 35. The
resilient menber 77 provi des 25 corﬁ?r essi on/ buckling resistance
in the longitudinal direction (machi.ne direction) so that the

wai st band f 1 exur al ghmgeanﬁoﬁ@ouil'ﬂ@o grame,Wllﬂolst %efﬁ%‘bhy%uf%saﬁrﬁnﬁép&&\ﬁ' de

a restoring force/

rel atively high caplpeperb? OC°|31P5€,§Sd8" S{‘Pﬁ"eassz"g ng%t?ei@ﬁ"!ﬂjlﬂéngb zopet peing
somewhat fill therefeesly ogreater Ahanr thdsiofi the ofaistidne! pumel Cto?n@d most

wai st band 35 so aSpﬁé?e%Hl?”&l?o%t' 56 grams. r?ﬁé |He§§'€ﬁ§t gle@?@ r%srtgvsf E&rc&

menber 77 | Sg aIsP

li qui ds out of 5t he® elté'gt Y’ac‘sigﬂ‘dy flexurgl; gl'lﬂ&nélme% and ﬂ"ﬁfe'éﬁW.YeHw«a@hhMey
preferred enbodi nehtspcuzhda waistbandysiis egrieatenbian’ aboeyp20 S@ﬁamaf NOogYYRRvenN

material in which g T"’b'.iy Bgﬁﬁ%ﬁ aBbft 4! g‘?»%%dd?dé;geab;o[}fosfﬂ

di rection (Iongltudln ect1on of
machi ne direction Preferably About 60 ggalisfier resistance

25 mm (1 inch) and about 50 mm (2 inches).
embodiment of the elastic waist feature,

chi ne

OrAmST o X

t hat the heat
shri nkabl e - Based upon the materials used and the manner of constructing

10 the elasticized waistband, the extension forces at its designed
“in-use" extensions are less than or equal to the extension forces
of each elasticized side panel at their designed "in-use"
extensions. The extension forces of the elasticized wéistband are
less than the extension forces of the elasticized side panels to

15 allow the stomach to move more with the elasticized waistband as
previously discussed herein. Further, the available stretch of
the elasticized waistband is typically greater than the'avai]able
stretch of the elasticized side panels. For preferred diaperé,
the extension forces of the elasticized waistband are preferably

20" less than or equal to about 250 gramsf at extensions of between _'
about 25 mm (1 inch) and about 76 mm (3 inches), more preferably
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
. 25 about 76 mm (3.0 inches) extensions, more preferably between about

Since in a preferred
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

30 extension forces of the shaping panel zone.

gramsf and about’ 175 gramsf at these designed "

(The edge compression
stiffness is also changed by this windowing.)

The extension.
forces of the waistline panel zone are preferably between about 75 _

in-use" extensions

for the elasticized waistband while the extension forces of the
35 shaping panel zone are preferably between about 175 gramsf and
about 225 gramsf at these extensions. . Most preferably, the

extension force of the elasticized waistband

I
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38 . el astoneri c nenber can readily contract and to enhance the

conpr essi oh ‘resi stance about a defined axes of bending, the wai st band

f | exur avole3nE®6Zone 140. Wiile the resilient nmerfG@H/URY3/DEISS

preferably positioned 5 between the el asé oneric menber 76 and the -

backsheet 26 as shown in Fi gure 3, 69 resilient menber 77 may

al ternatively be positioned- bet ween the topsheet 24 and the

el astomeric rren‘pafeﬂﬁoneonstMut 150 QHinsicdgy f sbm’n Q@Cﬁ&'ﬂ‘ieéx %ﬁsmﬂ“ ad'e
con ura | ons.

out si de of the heet
The resilient rri'ﬁ%z? ghfmgg 1'1?“%#&1"&%@9”3”2&‘5 iSSARE a&et‘v\i%ﬁ'“t ipghksheet
26 and the el asextepsian. Thigeniserin76ontvastr doi dke gextaneton forces of the

conpr essi on/ buckl dstgc 1z@8| Mnﬁﬁae@ﬂ wherextnhﬁ: ReckeiRr&d tRhqnefe10lB cized

eI astici zed5 wai Stcpear;])gne S Shave an e:wenswn force window of greater than or
equal to about 250 gramss at extensions of between about 6 mm
(0.25 inches) and about 76 mm (3 inches), more preferably between

" about 250 gramsf to about 500 gramsf at extensions of between

_ about 6 mm (0.25 inches) to ‘about 19 mm (0.75 inches).

10 . The positioning patch' 650 is disposed in the diaper'so as to
abut with or extend beyond the side edge 75 of the elastomeric
member 76 of the elasticized waistband 635. The positioning patch
650 preferably comp'rises the same elastomeric foam material as is
used for the elastomeric member 76. 1In fact, the positioning

15  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

20 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

25 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

30 components are preferably about 25 mm (about 1 inch) long.

Figuré 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
_arcuate shape absorbent core has ears 700 which extend upwardly

35 beyond the elasticized waistband 735 to bound a portion of the

: elasticized waistband and to further stiffen the areas adjacent -~
the elasticized waistband 735 and provide additional containment.

//
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fill the ru905|t|es or pleats 80 in the | ongi tudi nal axis between, t.he

bond sites, for providing bending resistance about the

| ateral 15 axis of

the el ast WO 9¥d666% st band, and to optinmize and reduce PCH LSO 58 n
the lamnate nmaterial formng the elastiggized wai st band.
The resilient menber 77 may take on a nunber of different si zes,

shapes, configurations, and materials. For exanple,

the 20 resilient

menber may be formedn faonfurdher oalteenatpbeir RmbédimeRf, the ©ERstiEived
menbers; the resili V=S | t

thi ckness, and srrgggetsbgﬁyb% f'EWeJ'aﬁ: f'ﬁ}; 5 t\éﬂl"g g‘f’" in B?%‘Fgrgbf’vept
conprises a separ att@abl the ms1%@@r|mmbﬂbslcmmemg| M nonwovele @htestiati ied

wai stband. Al t er nainterpbyed betweenettid It@ﬁihe@?”ﬁ?ﬂrt@elwmw&élﬁb‘%r% SP'O”
ol g the S asiBalHeBuded) Pnd BLAHEP ang, the Bfasf ol s meher b o

I ncl udi ng the el astomerl

'tﬁesb%kéﬁeet

26. In a parti cul arﬁﬁliftee?nat Ive enbodi nent, the resilient nenber 77

conprises the same pi oo aaﬂternatﬁ@eeﬁ\bé’@ﬁn@ﬁ‘i?rb{ﬁ TRNOAT
nmenber 76 conpri si relatively thick. el as%orrer

Suitable materials aﬁ@ﬁ'ﬂgﬂlés ct°HB”rs§§| I? eNtistedme

szf W?stel FeQuEr i ©

earyrey tﬂg:h a waistcap

el astici zed wai st bdfeetuds tf df $xd opedsintl.$ n\Patent of, 7382460 ¢suedety LawsonVBRS;
nonwoven webs; 160aay J02MoR8L fhd TR U.52! FatkRC APSH1RG oh' $Briat No. 07/571, 000,

15

20

25

30

35

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.

| FLEXURE 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 perpendicularly mounted
iog'ether. Preferably, 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
drive rod 1102 is mounted to the crosshead unit of the INSTRON.
The .test sample holder 1104 comprises a fixture base 1105 to
position and subport the supporting rods 1108. " The fixture base
1165 comprises a ‘base 1106 and two rectangular supports 1107

This Sheet Has Been RTlaced




| am nat es of nonwoven | am nates of two or nore nonwoven |ayers; 35 _
scrins; -corrugated materials that provide stiffness in at |east one

di rect i WQ 9Hheb68Ny conbi nati on of the above materials or -BEWAIS93/01158
materials as are known in the art. 9] o

39 Particularly preferred materials for the resilient member 77
conpri se nonwoven webs that are hydrophobic and that have a drapability
(as neasured usi MQUSEMiB1REB1Ge) o tie Ibaget 1HIGOUL THe baseCMNO8 irde theOSS

machi ne directi Or&uﬁﬁtﬁ'tétlllo?aﬁle agﬂﬁiyr@?er%w habdo¢° LEXAﬁafg]lleQ?gﬁlss ;():ltaltgn

An exenplary naterial conprises
P y of about qBZ" to 3/8" th1ckness A supporting rod 1108 (same

material as the "T-bar" and about 150 mm (about 6 inches) long) is .

5 mounted on each support 1107 of the fixture base 1105. The
supporting rods 1108 are mounted so as to be spaced 16 mm apart,
center-to-center. As shown in Figure 11, the "T-rod" 1101 is
.centered'betwgen the supporting rods 1108.

The INSTRON is set for a crosshead speed of 20 mm/min, a

10 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. . T

As shown in Figure 10, the sample 1000 to be tested is taken

15 from the elastic waist feature 34 so that the waistband flexural
hinge zone 140 is preferab1y 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 7long.
(longitudinal direction), preferably 25 mm or any length

20 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.

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

30 -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:
deflection force at 4 mm and 5 mm, for each cycle, is determined

35 on the recovery force curve. The recovery deflection force at 4
mm and 5 mm are averaged to calculate a cycle recovery deflection
force. The average of both cycle recovery'deflection forces for
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‘nonwoven carded web having a basis weight in the range of from about
20-45 grams: per square yard. The fihers are oriented in the machi ne |
di reefi oo 03/16669r ovi de  enhanced buckl i ng/ conpression PCTASEPBAI e in
this direction. The nonwoven web is conprisgg of 3 10 denier biconmponent
fibers of polyester core material and copol yol efi n sheat hi ng
material, such fibers being available from =  Hoecht as CELBOND stable

fibers; or of a pddagprsamplerdeternines the samipdeirvcovery pefigetivn esrReshamehi ng

mat erial, such fi . hei | (0] ' Lon Qr rcules. .. -
After carding the%%éaﬁgﬂ%e %EV{?\J&) g‘?uicgn{orrt gﬂeeD??ﬁ}eél}grﬁ ﬁstﬁ% %’f%ﬂ?%@ -
di rection, the northevanlue of \khe jsample neppvaryh deflegtion Hiowceoferi ridepibeess
to provide bulk sampl{dsaft or thickness) to the resilient nmenber to enhance

its resilgd ency. (Exanples of high [oft nonwoven webs of biconponent
thernoplastic resin fibers that are air-thru bonded are di scl osed 20 I n
U S. Patent 4,883,707 issued to [COMPRESS E ESTO89, and

i ncorporated herein bYTHeefe@?@nEtﬁnp}'esﬁ%ﬁ‘”Pii?FWes%i rté&@r&kegogﬂeffFSTRPN M ven
car ded webs of bic onent fher Ias}l c fibers ar availabl'e from
Fi berweb North Arre'\% a @f Gaé%Hng‘f e, T4y ¢ fnstron (§?'Eﬂ°f"ﬁ'5i‘°6r fof omCeetoss ec
C?rfﬁreatirggeﬁz ?/\ﬁ{/mchhulv:ssachmsa?'esi.al 2ﬁesti_ sang;ﬂa ahqddelf,erramiﬂ mbmingieent
of the prese f‘Srmaﬁ’QE%ﬁQ" AU in Figutd'15] GeCsdired 1BoP Urt .9&1,"9&? 48
- 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
15 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
20 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 shqwn in Figure 10, the sample 1002 to be tested is taken
. from the elastic waist feature 34 in preferably the waistline
25 panel zone 138 or the shaping panel zone 136 or the
jnterconnecting 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)
30 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
will not get into the mounting adhesive. After the mounting
35 adhesive has been given some time to set (approximately 1 minute
or more), the mounted samples are placed in a 73°F/50% relative

—-__—___{___J_———-—'-_ .
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el astici zed wai stband 35 has been "prestrai ned" or "mechanically

prestrai ned" (i.e., subjected to some degree of l|ocalized pattern -

mechani W0 93716669 chi ng to pernmanent|y el ongate those porti USP3/03LS8 ( he
backsheet formng the elasticized waiggfband 35). A

prestrai ned backsheet inproves not only the extension of the

el astoneric nenber 76 but also the heat-shrink contraction of the

preferred el ast omgridétyrentrefor about 124 koups efreoverd i gt o6lithRDithaSmount ing Shown

in Figure 2A, th I sheet assunes a pattern of 35 rlbs 142
(stralned portloﬁ¥§&?§éc8%g??QF§gg gaps 144 between each . rib 142 and

bet ween each row of fhe&ounted; samples care placgdi e theclower jaw 40O o€ thet hod
and appar at us USENSTRON prsesttolivﬁl'nt FigureaPkshHRL sampi@s are preloaded with a 1

5 to 4 gramsf preload to zero the INSTRON. Each sample is run
through a 3.0 mm deflection cycle twice, with 30 seconds allowed
between the cycles. Five samples are tested.

A graph of compression force (gramsf) versus compression
displacement (mm) will be generated. A representation run of a

10 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.
15
" EXTENSION 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.
20

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
25  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 stopbed at this extension since the extension forces at
nonextensible areas should not be taken into account; i.e., the
desxgned in-use extension limit has been reached.)

30 The sample to be tested is determined on the actual diaper
itself. A standard 3 inch (75 mm) clamp is attached to the
e]asticizgd. side panel 30 adjacent the edge 'of the activated
stretch 'portion of the side panel laterally closest to the

_longitudinal centerline 67. 1In most situations, _this_'edge
35 corresponds to the side edge 91 of the elastic side panel member
80. A standard 1 inch (25 mm) clamp is attached to the opposite
edge of the activated stretch portion of the elasticized side

-
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40 this preferred enbodinent, the ribs are 0.25 inch (about 6 mm

| ong, .0.0Q030+i nch (about .75 nm) -w de, have a depth of 0.125 inch about
3 M), Wiwé 93/15H65Ci NQ bet ween each rib (gap) of 0.100 i nchPCT/US%Mif82. 5 -
mm) . The area of the backsheet that is presggained is 5 pr ef erabl y about
5.5 inches (about 140 nm) wide by about 1 inch (about 25 mm in

| engt h. The batksheet 26 of the present invention can be

prestrained tpanel r30ct(itymical hye thbaside hedge glhrefughe ehstinoriderpdnal
mechani cal st..reﬁsﬁh'gpg SYAE IMRnLHaRh 10 pbliORGS 301N ABRCH1RRH dhg" o1 N
rmati on of _the' ze

with 10 respect tot C 0 St
el asticized side Pd8al 8f3&he p3 | Hicht §1avprANG; Hgnsﬁedvadkxhebwn%twth thet he
fini shed diaper prov#poientToe mrmgaf)eoraetengmgoymeﬁmammned adgadeni ned

on the rolls ge 't'?\teeq#g gchhosit&“ e?b Fﬁs qut prfﬁ%rreg ?rgb[oldgqanngg E)Pe

machi ne directi on and cross nac rec
the web of .t he bacit¢hdetinghs Gash tshdlonﬂ‘t@d'"a”)'péhgh% wittht hbe bsesicensat t o

be prestrained subyempet 42l | yapeotdtcogeso that Whe hf&rh.e %ﬂié&%&e%eOf!NQTR@ﬂVed

segnents cont ai ned on., thfﬁqu LhP ftor a 4&8’ t?i S, as «j kt?'

passes between the'*s&dfbft’s “Of the p@ib% st ec!ﬁ‘?’u&ﬁ?’bdapp $119% thEnd
the corrugated ordigpeoved -

10 Each sample is run through a travel cycle to the designed,
claimed, or full extension of the activated elastic portion of the
elasticized 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

15  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
20 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
25 nonextensible areas should not be taken into account; i.e., the
designed in-use extension 1imit 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

30 tested). The sample is preferably 25mm (1 inch) 1long
(longitudindl direction) and about 125 mm to about 150 mm wide
(Iéteral 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 inéh)']ong (longitudinal direction)

35 so that a 25 mm (1.inch) sample cannot be obtained, the test may
be carried out using this modified size sample although this is
not a preferred situation. The ends of the sample'are clamped

" This Sheet Has Been ||Tlaced
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20 lowernpbst corrugated rolls. The backsheet can al ternatively be

prestral ned- by using deep enbossing techniques as are known i |
cart. .’ wo93/16669! n a preferred method for naking the di apgpy‘é]”%(ﬂgsspresent

i nvention, after the backsheet web has beengprestrai ned, and after 25 t he
backsheet web has been renoved fromthe corrugated conbl ni ng rolls, a

continuous spray glue is appli ed to the backsheet web. The el'astic

| am nate conpri sigiggt Beandasd! llerﬁncﬂEflbsfrmémd'liﬂb% with leafnchéy i (10D

~el astoneric nember, I's na chani.c nded
t opsheet. Thenbtéestﬂ'fm ?Lﬂ@ﬁeetﬁgl 5@“&3”@“ i of 3@ \ljmﬁs%wi‘ﬁt €
menber | ami natwonektenstibte exclydpng dand tsites)he pr est rai ned backsheet

web of the diapergachaidm ﬂvnew&alwough a tﬁmarayevé I% kppdget ivegiet her
to formthe gl astjci nggd wal s the?e passed

to a heat shrin&ap ré’t"ugu ﬁ e"%e"s“’eoﬂfrg’&t h ‘ﬁégﬁd §'ﬁ?ﬂh§8§l§“‘p
el ast oneri ¢ nenbithe s@ple may bdtadlewedsto comedct vtmi atsvamelsibe faontiaetive

gggprelsggtsat HrANSYGCR®) AF?rapﬁ'ae&‘Q efwégﬁwe {Gins ) VRPAN" ekibrdi 4P TP 1 200
descrl ption of twdl be generated A tota'l of tén samples are run. The extension
force"at a given extension is the average of the values for the 10
10 samples.
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 mod1f1cations
can be made without departmg from the spirit and scope of the
‘15 jnvention. It is therefore intended to cover in the appended
claims all such changes and modifications that are within the

scope of this invention.

20
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41 transverse regi ons of securement and alternative configurations
for themare* found in U S. Patent 4, 515,595 issued to Kievit and
Ost er hage VD 934§662, 1985, and whi ch patent is incorporated RETHIS3/0115%y

reference. -The transverse regions of securenent 78 extend 5 essentlally
across the full width of the elasticized waistband 35, particula

el astonmeric menber 76. The term "esseniigal |y acrcﬁhﬁShasﬂuﬁﬁmh &le
context to indicate that the transverse regi ons of s not
extend absolutely across the entire wi dth of the el a m&m ﬂr
so long as they extend 10 sufficiently far across' the "w

provide the fwmet 1@ cLaIMepi ggLssed hereinafter. As illustrated, the
transverse regions, of securenent 78 are shown to-be di sposed at -

essentially a #igh8 disposable absorbent article having longitudinal edges, end
edges, a first waist region, a second waist region opposed to
said first waist region, an outer surface, and an inner
surface, the absorbent article comprising: |

a liquid pervious topsheet;
a-liquid imperviou; backsheet Jjoined to said t.opshee't;

an absorbent core _ﬁositioued between said topshéet and said
. backsheet, said absorbent core having side edges and waist

edges, characterized in that said absorbent core comprises:

(1) an acquisition/distribution core comprising chem'ica'l'ly
stiffened fibers, and

(i) a storage core positioned beneath said
acquisition/distribution core relative to s'a'id'
topsheet; and

an elastic waist feature extending longitudinally outwardly
o from one of said waist edges of said storage core, said
elastic waist feature comprising an elasticized waistband
' being extensible in at least the lateral dxrection. said

elasticized waistband comprising:

(1) a shaping panel zone being elastically exten#ib'le in at -
least the lateral direction,

(i1) a waistline panel zome resiliently flexurally joined
with said shaping panel zone, said waistline panel zone
bemg elastically extens1b1e in at least the lateral
direction, and

[
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angle to the |at grllne 66 and to the | ateral extent of t he
el asticized wai st a‘? the preferred orientation. 15 One can,
hovveve;& dopaEd T er5|ty wi t hout departi ndPCT/US93/PBist he
scope Rc? Sprrit In Figures 1 and 2B, the
transverse regions of securerrent 78 97 _ are shown as di-screte, Sspaced,
securenent zones 79 effectively - attaching the webs of material formng
the.elasticized vval stband 20 35 (the topsheet 24, the backsheet 26, the
resilient menber(¥4#) a predigpesedncresi binndnevaisthandnElexmal hingepzaneer red

enmbodi nent) toget her. Jmmng Waiit e shdiing hpRfe Df zdnke MiSehfd ewHigeVimement zones

, th di f |
ol iptieal - ovalPenef ZpRc K T oREC Fefgidh” ARSI befufg o™
securement 25 zonesbetween esaﬁgesbmvsy pangli| zoney andasdid i misthinet ern (as
shown in Fi gur epadB) ZoR¥GMRh Fdiees driecapiliied madsdy 9¥w1alindﬂange zone

140 i s f or med), t hough. t he be _no ormly s aced

precise nmeans f'(.ﬁ%k?)"ggl 0f°ﬁ§e/ty“ﬁ§g@ecgpen%ﬁ%?i£e3ﬁ& 'f:ré'n %‘dr eadl |y
sel ected by those skishaping panelke zone. amtasdide vajdstidne hpaned azomeertto 30
means include adhesi vaseﬁimiymmeir %eaﬁig '1ﬂguse'5(2:bﬁﬁ§hr§ﬁ%'%n

aut ogeneous bondi ng, ¥ nmech an‘{ bondi ng, ultrasonic
wel di ng, and the ||kté\e °rI5F§faé'Fathve *he .transverse regi ons of
securenment 78 conprise oval- (rounded rectangul ar) shaped discrete

elasticized side panels disposed in said second waist region,
each of said elasticized side panels being elastically
extensible in the lateral direction; and

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

2. The absorbent article of Claim 1 wherein said chemically
stiffened fibers comprise chemically stiffened cellulesic
fibers, more preferably cross-linked cellulosic fibers, most
preferably stiffened, twisted, curled cellulosic fibers.

3. The absorbent article according to any of the preceding
claims wherein said acquisition/distribution core his a top
surface area which is between 15% and 95%, preferably between
25% and 90%, of the top surface area of said storage core,
and most preferably which will not extend beyond the edges of
said storage core.

4. The absorbent article according to any of the preceding
claims wherein said storage core comprises a mixture of fiber
material and particles of absorbent gelling material, more
preferably additionally comprises a dusting layer extending
through. a portion of the thickness of said storage core, most
preferably wherein said dusting layer consists essentially of
‘fibrous material.

R D



securenent zones 79, preferably dynam c nechani cal bonds, such as
described.i'n*U. S. Pat &S Do B ‘ftled "Dynani ¢ Mechanical

Bondi ng Mavdoa/1666d App u ssued to Ball, Goul ait p&rzAmsds/o1rss
April 24. 1990. and whi

42

ncor porated herein by

35

on-

reference, disposed in rows and _colums wi th one col um m ssing or

irregularly spaced to formthe wai st band 28 exur al hi nge zone 140.

securenment zo
by about 1.3

Bt b

7.0 mm (0.275 in) tcdamisout whePeinn (Qadd5 i ddquisition/distribution  core

additionally comprises from 2% to 50% of a binding means for
increasing the physical integrity of the
acquisition/distribution core.

The absorbent article according to any of . the preceding
claims wherein said waistband flexural hinge zone has a
bending flexure - restoring force greater than 20 gramss,
preferably greater than 25 gramsf, more preferably greater
than 30 gramsf, most preferably between 30 gramsf and 50
gramsf. '

The_ absorbent article according to any of the preceding
claims wherein said elasticized waistband has extension

forces less than or equal to 400 gramss, preferably less than

or equal to 300 gramsf, more preferably less than or equal to
250 gramsf, at extensions of between 25 mm and 50 mm,
preferably between 25 mm and 75 mm, and most prefefably
wherein said elasticized waistband comprises a stretch

laminate.

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

(a) a primary fastening system for providing a side closure

for. the absorbent article by maintaining said first

waist region and said second waist region in an

overlapping configuration sych that lateral tension is

m;intéined around the circumference of the absorbent

article to maintain the absorbent article on the
' wearer, said primary fastening system comprising:

(i) a seéuremént member, preferably a tape tab,'
disposed adjacent each of said longitudinal edges

in said second waist region; and

) B

The

2%? 73 are Ereterably from about 2.0 nm (about 0.078 in)
-(ad8 orbent)) arkigle acsording atn yanwy of sthecqureéeding about



Sheet i e transverse direction and from about 1.9
2 epiaceq o in) fromcenter to center in the
H Iw row of bond sites arRCT/US93/81158 nat ed

s’ a longitudinal gap of 10 about 1.0 nm

fromcenter to ce
mm (0. 375*in) to a

| ongi f’#gg;?lm“gi re
in each ¢colum suc

(about -0.040 in) to about 3.8 mm (q 15098n) from center to center to
formthe wai stband fl exural hinge zone 140.) In the nost preferred
enbodi ment, the securenent zones 79 are spaced about 8.3- mm (0.325

in) fromcenter to (tigntat leasti ope landing amembersdispasedt imnsaidd about 2.8
mm (0.112 in) from centerffrdtlQaistCorigPn, NsaiBe1hmiiag! mehte! bdidgection with
an of fset gap spaci ng of %agut q&g?ldm 0. 02? i%}n from centggr to
center between adj.acent ©n93%f with, il Iﬁ?ér?“fﬁ? (fBRWOET ¥ @84 | on.

As illustrated in Figure 2, the discrete securenment zones 79 on either

si de of the el aﬂf,?}?”eﬁi'%‘i?ﬂb%'ioiﬁ'earﬁsit&lr?ﬂFStp‘i‘-Bv(ding- a 2Qarighfiey are

coext ensi ve). 1S IS referred, orientation, but the | Screte

secur ement zones 79 B’?“?ﬁ&ﬂ“&psﬂ?@&" .| ’(‘%?Yﬁ@ el'ﬁsﬂ'é‘ osure fortheyt e

mat eri al- can be of f salisofrbent tdnticly athatt dghawicelly maintsinspcrmates zones 79

of the backsheet 26 ) C ,ewg’ a LB 8D In an

al ternative enbodi m%ﬁeytslﬁi%ﬁg{'_i (t:iaze ﬁ‘mgfs}%agﬁd@??%ﬂﬁh toﬁe'sg!adcond wai st

region 58 (or the fiFH_‘t\’}H. r_!%}isﬁ ngs i*‘_id waist closure system
comprising: o , '

(i) at 1least one, preferably a pair of, first
attachment component disposed in said first waist
region, said first attachment component being
positioned so as to be longitudinally aligned
with said elasticized waistband, preferably
~wherein said first attachment component comprises
a mechanical closure element, more preferably a
hook fastening material and

(11) at least one second attachment component disposed

§ in said second waist region, said second
attachment component being engageable with said
first attachment component so that when the
primary closure is formed said second attachment
component engiges said first attachment component
at at least two anchor zones longitudinally
aligned with said elasticized waistband so as to
dynamically maintain/create 1lateral tension
thfough at least portion of said elasticized
waistband preferably wherein said second
attachment component comprises a - mechanical
‘closure element, more preferably a loop fastening
material, most preferably a portion of said
topsheet.
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el asticized side panel s* are di sposed therein) and the elas%rg1ﬁéd
panels 30 can-be formed by securing a single piece of

materi‘al to the diag@CERoO in bot“f?“%‘?fé”%ﬁﬂ?“ﬁﬁﬁﬁfﬁ*?‘?""&@"“ and t ey

region 68 of the second waist region 58. Thus,
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(57) Abstract

Absorbent articles such as disposable diapers, incontinent
briefs, diaper holders and the like, that have improved dynamic fit
and containment characteristics. The elasticized waistband (35) com-
prises a shaping panel zone (136); a waistline panel zone (138); and a

| predisposed. resilient, waistband flexural hinge zone (140) joining the

shaping panel zone and the waistline panel zone to provide a restor-
ing force/moment that returns the panel zones to their preceeding in-
use configuration, especially when the elasticized waistband has been
pretensioned by a closure system. The closure system maintains later-
al tension through the elasticized waistband thereby allowing the elas-
ticized waistband to expand and contract with the motions of the
wearer. The absorbent article additionally preferably comprises a pair
of "Zerostrain” elasticized side panels (30) disposed in waist region
(58). The present invention also relates to an expansive "tummy" pan-
el elasticized waistband (635). The absorbent core comprises an acqui-
sition/distribution core (1302) of chemically stlffcned fibers and a
storage core (1304).
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20 tension dynam cally created and nmai ntained by the closure system
"activates” «¢the stretch of the elasticized wai stband 35 thereby
allowing it {vogpigedynam cally expand and contract with the PCT/USOM01HSs
of the wearer. Gapping of the elasticized waistband is al so reduced
by the activated stretch since it is held intension 25 to snugly fit:
.agai nst the wearer's wai st both when the diaper is initial@l 61561:it-ted
to the wearer and dur se. Fu er | 1 ov@0 fqt he i cized
wai st band IS reducgaqag theqq?en3|on ' reatz ‘%%Jntalned by the
closure system  Thus, tNKe closkre syst\em i nohoves ¥88 fit and
cont ai nment characteristic - V% |1 e the
closure system my tak AX N\ [ BF) ons such as
adhesi ve tape tabs, mechagi FAX xedAosi tion
fasteners, or any other ne ; | /oS | | zed
wai st band as are known in the t; Is shown in gure\l, the closure
system preferably conprises a wal | osure spem 40 npri si ng at
| east one, typically a pair of, §8 Flgaﬂ ach%i corrpéaent S
and at |least one second42utachnent
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44  conponent 48. Mre preferably, the closure system additionally

conpri.ses a-primary fastening system 38 such that the diaper 20 has a
dual -t ensi onwbasayfgge®d system 36. Preferred enbodi ments of  PCRU$O3MTSS
having a dual tension fastening systemare described in 5 comonly -

assi gned, co-pending, U S. Patent Application, P&G Case 4412, Wi |

et al., "Absorbent Article Wth Fastening System Provi di ng

Dynami c ‘El asticized Wai stband Fit", filed concurrently herewit h; the
speci fication and draw ngs of whi ch are incor porated herei n by
reference. 10 The  dual tension. fastening system36 forns both

.a side closure and a waist closure. The dual tension fastening system
136 - . thus conprises a primary fastening system 38 for providing the

13/16
36,40,46

- 78,79 '
_ ' 36,40,46
P\ O\ /3 / 136 e
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side closure and a wai st closure system40 for providing the wai st
closurge. The«primary fastening system 38 maintains the first 15 wai st

regi on 56 andybla/ieeerond wai st region 58 in an overl appi ng PCT/US93/01158
configuration such that |lateral tensions are maintained around the
circunference of the diaper to maintain the diaper on the wearer. The

wai st closure system 40 forns a wai st closure that dynanically

mai ntai ns/creates lateral tensions through the el asticized 20

wai stband 35 so as to inprove the fit and containnment
characteristics of the diaper 20 by re clﬁg gappi ng, saggi ng, and

roll over of the elasticized wai stband 35. As shown in Figure 1,
the primary fastening system 38 conprises .a securement nmenber 42
di sposed adj acent each 25 |ongitudinal edge 62 in the second wai st
region 58, and, at | one. | andi ng nenber 44 disposed in the first
wai st region 5638 td forma porfion of the|louter $88face 52. Each
secur enent. menber 42 praferably conprises-a tape tab 9 and a first
fastening 2)49 nent 11
conprises a 3 | ement ar
with the ast eni ng _

An exenpli;?? pij\mary {g8g.eNi ng syst em\wher£38 t he
fast eni ng conmpqrg I

130

132
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conpri sing hook-and | oop fastening materials is disclosed in US. 35
Patent, 4,869,724 entitled "Mechanical Fastening Systenms Wth :
Adhesi ve Tapav0i93f16668 Means For Di sposabl e Absorbent Articl es'PCT/US93/01158
issued to Scripps on Septenber 26, 1989: Primary fastening

45 systens utilizing nechanlcal closure elenments are al so discl osed

in US. Patent 4,846,815 entitled "Disposabl e Di aper -Havi ng An | npr oved
Fast eni ng Device" issued to Scripps on July 11, 1989; and 57 éDatent
4,894,060 entitled "Disposabl e D aper Wth_lnproved

4.8 538 St 8o 78,79
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5 Hook Fastener Portion" issued to Nestegard on January 16, 1990. A
primary fasteni ng system havi ng conbi nati on adhesi ve/ mechani cal

cl-osure el enWW@93/16668escri bed in U. S. Patent 4,946,527 entitl| eBCT/US93/01158
"Pressure-Sensitive Adhesive Fastener And Met hod of Making Sane"

I ssued to Battrell on August 7, 1990. Each of these patents are 10

I ncorporated herein by reference. In a. preferred enbodi nent of . the
present invention as is shown in Figure 1, the prinmary ' fexﬁkiﬁng
system 38 conpri ses an adhesive tape tgb f3s ' system conprising a
tape tab 92 having g# adesi ve attachrnt g6 \and a | andi ng
menber 44 conprising Qi nforci ng—-s{ rNp \16 | of ned\to the backsheet
26. Exanples of su dhesi ve t@pe ' +

disclosed in U S Palent ¥, 848, 504
Di sposabl e Di aper™ A 9% o]
adhesi ve tape tabs, '

974;: and the
gans di scl osed
Absokbent Arf\Nicle" issued to
@ t hese patents are

Each secukenent nenber

H rotsu and

I ncor por at ed her &

42 of the primary fasté

fasteni ng means for enghgi ng h:.llgb;

a secure, prefer@ly \a vari\abl'§
[+o]

er 44 sojas to provide

Fig. 8
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positioning, side closure for the diaper 20. Thus, the securenent

menber, 42* conprises at |least one fastening conponent. Each
secur-enment’. myypes/ieesoal so preferably. conprises a neans for PCT/US93/01158
positioning the fastening conponent adjacent the | anding nmenber 44 30 SO -
as to achieve an optimumfitting side closure. Thus, the

securenent nenber 42 may conprise any -of the well known
configurations and neans for achieving a side closure on a diaper

such as (i) a patch or strip of a fastening conponent disposed to

forma portion of the inner surface of the diaper or (ii) a tape 35 tab
havi ng a fasteni ng conponent positioned thereon. As shown in
Figure 1, each securenent nenber 42 preferably conprises a tape tab
92. .Any of the well known configurations and -

7/16
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46 constructions of a tape tab may be used in the present invention.
For exanpl &, ‘an exenplary tape tab is described in detail in the

her ei nbef or e WO93/1666%=d U. S. Patent 3,848,594 issued to Buel | ®€T/US93/01158
Novenber 19, 1974, and which patent is incorporated herein by 5 '
reference. A particularly preferred tape tab 92 has a fastening

surface 98 and a backing surface 99. The fastening surface 98 is t hat
surface of the tape tab 92 designed to engage the | anding menber 44 of
the present invention. Thus, the fastening surface 98 of the tape tab
92 is generally oriented to face the inner surface 10 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 backi ng surface 99 is thus - general ly exposed during wear of the

di aper 20. The preferred ta I[@b'gz is one which is joined to
the 15 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

manuf acture). The tape tab 92 has anot her el enment which is the

810

822

\
- ) ' This Sheet Has

i



tab portion 94 (i.e., that end of the tape tab 92 that extends
outwardly Beyond the |ongitudinal edge 62 of the diaper 20 and 20 that is

grasped by t hWORMp&6®r in securing the diaper on the we RCF/USIIE158
di stal edge 97 of the tape tab 92 preferably has rounded corners to
elimnate the possibility of harsh corner edges contacting the
wearer's skin so as to prevent stomach reg iggking. The preferred tape
tab 92 of the present invention also conp / 25 a release portion 95
joined to the topsheet 24 of the diaper 20. The rel ease portion 95
allows the tab portion 94 to be inwardly fol ded during manufacture to

protect the adhesive atta | ayer 96 from contam nation or

del am nation prior to uge. Th4 rel ease porti.on 95Aextends i nwardly
fromthe |ongitudinal edge 62 bf the 30 diaper 20 pyef&rably up to and

j uxt aposed over a porti oy el astic side panel \nenber 90 so that
the load carried by the ty tab 92 is transferred i Rto the elastic
si de panel nenber 90
| oads (wearing
shorter in the 35 latera
so that it is easier\for th
portion 94.. '

e w@b_portion A4 is al so pryfeyably
i o5y (Widt h) #han the rel ease\fortion 95
dijapefgr

910
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47 The fastening conponent of the securenent nenber 42 forns the
closure bef'ween the securenent nenber 42 and the conpl enentary

fast ehi ng congﬁggﬂﬁﬁaﬁ the | anding nmenber 44. Thus, the fasteni pgr/usessoriss
conponent provides a neans for engagi ng the conplenentary 5 fastening

conponent of the |anding nenber 44 to maintain the first wai st region
56 and the second wai st region 58 in an overl appi ng configuration-to
provi de a secure side closure for the diaper 20. Further, it is
preferred that a diaper fit a range of different size wearers and that
the fastening systembe sinple and easy to 10 use. Therefore, the

fastening conponents should allow ief
| o /16

910

Fig. 9A
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vari abl e positioning of the zone of closure so that the diaper may fit
a range of *sizes while also being sinple to fasten with m ni mal
effort. The faﬁ,bedg}#kgd;onponenjts thus conprise any of the  periusos/varss
attachnent means or- achieving -an adjustable 15 positioning secure
cl osure as defined hereinafter. Exanples.of such adj ustabl e
posi tioning attachnment neans include an adhesive attachnent | ayer such
as a pressure-sensitive adhesive as are known in the art, a mechani cal
cl osure el enent such as a hook . fastening material or a | oop fastening
material, any cohesive 20 materials as are known in the art, or a
conbi nation of an adhesi ve/ mechani cal cl osure elenment, as '
‘herei nafter described with respect to the wai st closure system 40.
The fastening conponent is disposed on the securenent nenber 42 such
that it may be a separate nenber joined to and associated 25 wth the
securenent nenber 42 or a unitary nenber with the secur enent
menber 42. For exanple, the topsheet 24 or the backsheet 26 may be
manuf actured froma material that nmechanically engages the | anding
menber 44 (the topsheet 24 or the b_acks!eigﬂﬁs ) being a unitary
fasteni ng conponent). Alternatively, a digc e 30. patch.-or strip of
material nmay be joined to the securenent er 42 (a - separate
fastening conponent). Preferably, the I rst .

. | 1000 140
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fasteni ng conponent 112 is a separate material, such as an adhesi ve

attachpent *l ayer or a mechanical closure elenment, posi tioned on and
joined to t hwoaapmesnb 92. The f.irst fastening 35 conponentPCIVR'S93/01158
preferably conprises an adhesive attachnent | ayer 96 coated on the
tab portion 94 to formthe fastening surface 98.

48 - ' In addition, the first fastening conponent 112 my be
posi tioned anyvwhere on the securenent nenber 42. For exanple, the first

fasteni ng conponent 112 may be positioned in the side panels

12/16
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72 of the second waist region 58 adjacent t he | ongi tudi nal edges 5 - 62.

(Exenp} ary*exanpl es of this construction are shown in U.S. Pat ent
4,610, 682 i sweegs/ies6opp on September 9, 1986; and in U.S. PCPA4{S93(01158
3,141,161 issued to Farris on July 21, 1964; each of which are
incorporated herein by reference.) V%en t he securenent nenber 42
conprises a tape tab 92, the first fastening conponent 112.is 10

preferably positioned either on all of or at |east a portion of- t he
fastening surface 98 of the tab portion 94. The first -fastening

conponent 112 may conpri se a__conbination
adhesi ve/ mechani cal cl osure el enent ha\1i3 adhesi ve attachnent
| ayer-and .a nechani cal- cl osure el enment di sposed on another area of 15 the

tab portion 94 on the fastening surface 98 and adjacent the di st al
edge 97 of the tape tab 92 An exenplary enbodi nent of this
configuration is disclosed in the hereinbefore referenced U. S. Patent
4,869,724 entitled "Mechani cal Fastening Systenms. Wth Adhesi ve Tape
D sposal Means For Di gposabl e Absorbent Article"” 20 issued to Scripps on
Sept ember 26, 1989, which is incorporated herein by reference.

The | andi ng menber 44 jof the primary fastening system 38 provi des -a
means for securing itdgelf to the securenment nenber 42 to provide a

side closure and to ngintain the first waist region -

_ 1stCyde\\\\\\

Avg. value at 4-5 mm

~~2nd Cycle
Deflect >>

"T-bar Deflection Force...gms

<<Recover

"T-bar Deflection Distance...mm

Fig. 12
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25 56 and the second wai st region 58 in an overlapping configuration.
The | andi ng" nenber 44 may be di sposed anywhere on the diaper 20 so
long as it caweeayaessot he securement nenber 42 so.as to provi dePCT/US93{Q{358

side closure and, preferably a variable positioning side cl osure.
For exanpl e,  the | andi ng menber 44 may be disposed so as 30 to forma
portion of the outer surface 52 in.the first waist regi on 56, so as
to forma portion of the inner surface 54 in the second wai st region
58, or on any other portion or elenen znlkghe' "di aper 20 which is

di sposed to engage the securenent nenber : Because the | andi ng

menber 44 determ nes the approxi mate | ocation 35 of . where the securenent
menber 42 shoul d be placed for optinmum fit, the landing nenber 44 is
preferably positioned sg as to achi gxyg vari abl e positioning of the

side closure so that t

W d 1400
Fig. 14
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49 dlaper ‘may fit a range of sizes, so that an overlap between the
first malsrvreglon 56 and the second wai st region 58 is achieved, and
so . that wheWO93#6668i de closure is forned the attachnent PCT/US93/01158
conponents of the waist closure system 40 engage each other such 5 t hat
the formation of the side closure also passively forns the © wal st
closure. The landing nenber 44 is preferably centered about t he

| ongi tudi nal centerline 67 in the first waist region 56 .and ext ends
laterally outwardly to al nost the |ongi in edges 62. The

| andi ng- menber 44 may either be a dlsc]dg (?eparate 10 elenent or

el ements joined to the diaper 20 or a unitary piece of material with
an el ement of the diaper 20. The | andi ng nenber 44 may thus conpri se,
for exanple, the topsheet 24 or the backsheet 26. Wiile the |l anding
menber 44 can assune varying sizes and

‘1st Cycle

gms

2nd Cycle

2mm-force

Compression Force ...

<<Recover

—~__
0o 1 -2 3
Compression Displacement ... mm

Fig. 15
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e
shapes It preferably conprises one or nore patches of material 15 joined

to the.,bact("sh;eet 26 in the first waist region 56 that all ows for

maxi mum fit awjowsyrgses of di aper 20 to the wearer. In a REI/ESHYH1158
enbodi ment of the diaper 20 as illustrated in Figure 1, the Il anding
menber 44 has an el ongate, rectangul ar-shape and is -secured to the-
backsheet 26 in the central region 68 of the first 20 wai st region 56 by
an adhesive attachnent neans (ot shown) as., have b re1/6 16y

di scussed. The | andi ng meniye&r A4~ Cpnpri ses 68 T ast eﬁg corrponent

(second fastening conponentf 114) ena eabl 35 wi t hq22e f gstening
conponent of the securenent] rer %fll’ t fas te61g conponent

112). Thus, the fasteningjconjone 34 andgif n} grber 44
(second fastening conpongnt 14)| 25964, ganuf Actgegyled froma wide
range of materials and confji gur@ti Ve capaja u secuyrely engaging
the fastening. conponent of the x jec t 423 (flirst fastening
conponent 112y WACTT/inH IR 1y e pormgnt 112 of . t he
securenent. 30| menbergdi2- ﬁ;}f’i{' ’ﬁ!ﬁﬂw'%ﬁﬁf “‘m"\; dyer 96, the
second fastening  cornponefifiits 258 =gﬂ%§§g§:g'$-a§:§u gith\oenter 44
preferably | 06MD,48es\a N s = s W backsheet 26
When thelfirst fasten g um AT o 1 S0 eéGWr 42
conpri ses a me¢hanB6i88,44¢ ‘- SINAA0 T\ JNEe s5eeond 1 asf eniyg '
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35

conmponent 114 allso conprises a mechanical closure e
:V\hQn’&ghe first f ast eni ng conponent 112 conpri ses a hook

‘Scl‘ﬁ@d'

50, ‘“*“inaterlal t e second fastening conponent T4 “fﬂfpr conpr ses
.a &@op fasteni ng :material . In a prefe r ed Rifbogh tne
,present invention as shown in Figure 1, d|ng
preferably conprises a 5 rei nforcing strip E?ﬁgfmmbma Qy enqa eable
.mnth the adhesive attachnment |ayer 96 o simiApe. 5 q .....
reinforcing strip Drawing(s) : pagea ....... :o paged .1 1..
1 EI Abstract paged ? Paged .......
- fhagead..... 'to paged

ABSORBENT ARTICLE WITH ELASTIC
WAIST FEATURE AND ENHANCED ABSORBENCY

FIELD OF THE INVENTION

The present invention relates to absorbent articles such 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.
BACKGROUND OF THE INVENTION
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_té Duncan and Baker on January
31, 1967, describes a disposable diaper which has achieved wide
acceptancé 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 dispoﬁable diaper which has achieved wide acceptance and
commercial success. . '

However, absorbent articles have a tendency to sag or gap

away from and to s]jde/g)ip down on the body of the wearer during

wear. This sagging/gapping and sliding/s1ipping is caused by the
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116 may conprise any of a nunber of configurations and materials .
segured to the backsheet 26 of the diaper 20. The reinforcing strip

116-is preferably a separate nenber secured to the backsheet 10 26 to form
a portion of the outer surface 52 of the diaper 20. A

preferred
reimforcing strip 116-conprises a sheet of biaxially oriented
. pol ypropyl ene film ' The reinforcing strip 116 is also preferably
provi ded with indicia means 118 for aiding the diaperer in fitting the
diaper to 15 a wearer to obtain optinmal waist fit and |l eg opening fit.
The I ndicia means 118 may be any type & |ines, patterns, ornanental

desi gns, synbol s, script col or codes, or other markings mhich have

the capability, her nh t o} taki on,
to aid an individ I Yet t"'|°#1 "?hgpaﬂhépwgrer gh\ﬁeagggeru %@athes. mﬁ@.ﬁo st
| ocate the desirechanpés xaommorpou ys ther dowpwardi dforess genere*aﬁsie whteab the

fastener.  Such Bs%?lbﬁlta ar‘f‘?@ﬂes lilsoadﬁde with! ®od U|ekvdates, dﬂ@Clbybetdel n
U S. Patent Bl 4, 6 875 ent t ed "Absﬁ &ﬁt Artic

Hi rot su and Rg)ber? GH%WI% E} e materly the ?%”rge"t aﬁ%’&r ﬁo} e(lﬁs%gs‘el n

by reference.” | nduhaleatematus afcht veaperdsemot pans. | At $as9ingdigappingefandabl y
a conbi nati on

y h c a geire
such as SESAMVE STEQ@IJ:{I‘B?SQBP% QFELKd CabsorbentNaPER1e COIONRad 2Pl e

leakage and poor fit of gﬁf“;%ggﬁbent article about the wearer in
the waist regions and the leg regions of the absorbent article.

In order to more snugly fit absorbent articles about the
waist of the wearer, certain commercially available absorbent
articles have been provided with elastic waist Teatures. An
example of a disposable'di;per 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 advéntageous 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 rol1-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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The dual tension fastening system 36 additionally conprises a
cl gsure system 40 for providing a waist closure adjacent the 30
64 of the diaper 20. .The waist closure anchors a portion

of 'the end edge 64. Further, when the diaper 20
el a&sticized waistband 35, the waist closure
creates/mai-ntains |ateral tensions t hrough the el astici zed
wai st band 35. 35 The wai st closure anchors a portion of the span of

t he end edge 64 of the diaper 20, p;éferably a portion of the

extensi bl e span of the elasticized I stband 35. (i.e., The first
and second 51

It is a further object of the present invention to provide an
absorbent article having a unique elastic waist feature that

provides sustained dynamic fit and improved resistance to leakage
during use.

wai st
end edge
of the span
conprises an
dynami cal |y

5 It is a still further object of the present invention to
provide an absorbent article having a unique elastic waist feature
which reduces sagging, gapping, rollover or roll-in at the front
of the diaper as well as overall sliding/slipping of the absorbent

o “article or the absorbent core during use.

It is an another object of the present invention to provide a
unique elastic waist feature having an elasticized waistband that
provides such.sustained dynamic fit by providing a predisposed,
resilient, waistband flexural 'hinge zone which allows relative
flexural bending between zones of the elasticized waistband and

15 provides a restoring force/moment to resiliently veturn the zones
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 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.
25 9

20

SUMMARY OF THE INVENTION
The -present invention provides absorbent articles such as
disposable d:apers, 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 least a
pdrtion of the elastic waist feature.
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attachnment conponents of the waist closure system 40 act to anchor t he
positional relationship of the elasticized waistband 35 with t he

el asticized side panels 30.) The term"anchor" is used herein to mean
that the attachnent conponents provide an adjustable 5. ‘positioning
fastzener that achieves a closure with sufficient shear resi stance so

that there is little or no shear slippage or novenment between the
attachnment conponents once the closure is gachi eved. The positional
relationship of the elasticized wai st band 35 with the el asticized

side panels 30 (i.e., the 10 geonetric relationship between the anchor
zones of the- first The at eashient watsdnpofeatuee  p®feraklyt abtamphises an

defined  wai st mt%ka&dHEE‘é‘{r@nbhﬁé\ digNe 1Sk of 3¢ Fﬂﬁ&ﬁ'f hi riglad 266E0 S0 5l ridf
t he di aper 20 di na

I on paced from
t he ci rcunf er eHté alf‘t?fcr?éﬂ%ﬁtgﬂg e%i"&gl f %ﬁ/ ecg'i"d’)é"ﬂ?'btsdtsée'%anéﬂ‘ 15
by the prinmary faseksithgizedsweistband, ‘ﬁndsadsectumdcﬂexlmhl nkthgeaizese Jjoining

circunferentiab CHHIENDNR01 LA ERABIIHINS the entdrRGHhdciing | 2

d inel zo?e
i mension(s) at the up er extremties dj acen e en t he
di aper 20.  Thus, 1he helagticized, d?d?%ba("gys@@ﬁfmsof‘tﬁ'éapmg Ul \enF°“e' 3
i nventi on can al sow.’mestbemef panedl zboe; uamd on predispesedot r20ilienpl oywaixibasd
el asticized vai st Dafidr4f Hinge 220MR' SJoiRifd ItRE Shaping pane) zone and the
'waist'lir_\e panel zone. The interconnecting panel zone provides a
10 flexible 1link between the elasticized waistband and the
containment assembly to allow rotations and translations of the
“elasticized waistband so that the elasticized waistband may move
in functional contacting position and conform with the waist of
the wearer. _fhe 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 zdnes_ to their breceding 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 resiliency for the waistband flexural hinge zone.

The absorbent article is also preferably provided with a
closure system (tensioning means) for dynamically
creating/maintaining lYateral tension through the elasticized
waistband. The lateral tension dynamically created and maintained
by the closure system "activates" the stretch of the elasticized
waistband thefeby 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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nonext ensi bl e wai st feature) so as to maintain a nonextensible fit -
the end edge 64 (upper edge) of the diaper 20. The anchoring al so
provides a means for transferring shear forces (tensions) bet ween t he
el astici zed wai stband 35 and the el asticized side 25 panels 30 so as to

at

enhance the initial pretension created within t he el astici zed, wai st band
35. ° The wai st closure also creates/maintains |ateral tension(s)
through the elasticized waistband 35. &The waist closure

contributes sonme portion of an initial pretension (lateral 30
tension) wthin the elasticized waistband 35 that allows the
el asticized wai stpbitd ®29ien amdigthe f isecenshi vasiistt reghemr &8 ' anweiverlapping when
initially fittedconfigueatlonssuchi thad V@de&hb%&d;%s”ﬁf?hﬁiﬁ&ined aﬁ%ﬂi\j\!;;tlg?
Lo o or L R RlyhEo s R BB M e escon JhF SRR
the pretensiqn dheatpsimadyt hfastening sysdemc|comprisiesech securemendt beemtiecan
repeatedly elPast ppefdrdbBrPnghper taBnNtahdCla Wikt t filtening "Bonpstnt Of add1€a
wearer so as to ﬁgﬁ'&] ' l?\éjmst}e?'pnretfgﬁagl&t cgtItprtiQ?ng a second fastening component
- to provide a variable positioning side closure. The waist closure
system forms a waist closure that anchors a portion of the end
edge of the absorbent  article and that dynamically
maintains/creates lateral tensions through the elasticized
waistband so as to improve the fit and containment characteristics
of the diaper by reducing gapping, sagging, and rollover of the
elasticized waistband. The waist closure system comprises "at
least one, preferably a pair of, first attachment component(s)
longitudinally 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
20 ‘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
de#eloped 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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52 di aper against the wearer's wai st throughout use. |In particular,
ducing wearing conditions, the elasticized waistband, in order to
fol Fow the novenents of the wearer's waist, may have to contract
unt ensi oned state (i.e., the pretension goes to zero); 5 however,
because the attachnment conponents* remain engaged, the pr et ensi on
wi | |” be reestablished within the el asticizeg wai st band with further
novenent and activity by the wearer. (This is in contrast to nost
conventional el asticized waistbands that are not pr et ensi oned such as
El_ﬁ_ not bet ab: e tgof WhabertengidnadCtfdroes theywhri ¢hel ysidéi tpanthe arecanatr . )
Is initia pretensiqni.n e t i
results in reducégﬁcgeggﬁﬁga %’nag% pB"e?FZr“?uE‘?%ﬁ'ﬁgg%fni’P‘eug?ﬁﬁ'eggl%hgltfl?% zed
wai st band.  Furt lerthet wearer’s |skindyringense.on(s) - cr eat ed/ mai nt ai ned by t he

wai st -cl osures provi dqpe present invention also relates to alternative elastic

toits

waist features comprising an “expansive tummy panel" elasticized
waistband. In these embodiments the elasticized waistband is
capable of expanding well beyond the dimensions of the absorbent
article set by the primary fastening system (beyond the planar
state of the diaper itself) so as to accommodate wearers,
especihlly-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 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 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 provides differential extensibility in
~ the lateral direction.

10

15

20

The present invention further relates to the use of an
improved absorbent core in the chassis designs of the'present'
invention that rapidly acquires and distributes discharged liquids.
and stores them. The absorbent core comprises an
acquisition/distribution core and a storage core. The
acquisition/distribution core comprises chemically stiffened
fibers, préferab'ly chemically stiffened cellulosic fibers, which
remain stiff even when wetted (they do not collapse) so that the
acquisition/distribution core has an improved ability to acquire
fluids from second and subsequent discharges.

25

30

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
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restoring forces within the el asticized wai st band t hat

reduce or
codnteract the incidence of waistband "rollover". Thus, the wai st
cl oSure system 40 provi des a cl osure about the waist of the wearer to

i mprove the initial and dynamc fit and contai nment
characteristics of the diaper in the waist regions. As shown in
Figure 1, the waist closure system 40 conprises 20 at |east one, preferably
a pair of, first attachnent conponent(s) 46 and at | east one second
attachnment conponent 48. As shown in Fjgure 1, the first attachnent
conponent (s) 46.are longitudinally ali-gned with the el asticized
wai st band 35 so that the |ateral t ensi ons dynam cal |y

creat ed/ mai nt ai RRgedtYof IR 1A beEledSimderstood Fram Ui 401 mﬁgd@escmﬁeﬂ
t hrough the el asticl zed xﬁlstband Fur f her th

attachment conpdhieht &5 spken Hid \ﬁﬁl‘g'{S“Ct““ "gi:{hlsgﬁ% %U‘PES‘P'@WHW Hrawings in .
| ongi tudi nal | y shéctedlikeonmdesignationsenare used tenidesigndfe asdbithetiadngi ng
menber 44 of th Poe-TRY [ : stem 38 to provide a distinct,
defined wai %t cﬁrd%%gg! eer?%?%w‘q?,g‘gd dlnrr'r'ahnis%lmén for the_ diaper ~and two
distinct zones of Figuredais a plapcHemopf 3 disprsably diapen embodipent oft o

by the primary fijet epieadgnt invensionn Kvamrurpostidne geutvawiy Ortot heeveadr er
whil e the zone of

e oSy 20 e, Undertygnd o RRfb R Akt SOREE AN JBEP Sl L
wear . viewer; _
Figure 2 is a fragmentary sectional view of the disposable
10 diaper shown in Figure 1 taken along section line 2-2 of Figure 1; '
Figure 2A is a plan view of the prestrained backsheet portion
of the disposable diaper showing the pattern of the mechanical
stretching;
Figure 2B is a'simplified. fragmentary, enlarged plan view of
15 the disposable diaper of the preseht invention in the first waist
region showing the elements of the elastic waist feature;
Figure 3 is a fragmentary sectional view of the disposable
diaper shdwn in Figure 1 taken along section line 3-3 of Figure 1;
Figures 4A - 4D are simplified kinematic representations of
20 the'functioning of the elastic waist feature during use as the
wearer (shown in the drawings) moves from a standing position to a
sitting position; Co '

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

Figure B5A is a. fraggentary sectional view of a further
alternative disposable diapér 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 1is a fragmentary plan view of an alternative
embodiment of the elastic waist feature shown in Figure 6;
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At | east two anchor zones 122 are created by the attachnent conponent s

when the wai st closure is forned. These two anchor zones 122 are
| ateral |y spaced fromeach other with all or at

53 | east a portion of the elasticized waistband 35 positioned between
the anchor zones 122. The | ateral spacing of these anchor zones can be
achieved i.n a nunber of different ways. For exanple, the | at er al
spaci ng between the anchor zones 122 . can be fi xed by 5 providing the
wai st closure systemd40 with a pair ¢

attachnment conponents
46 | aterally spaced from each ot her and a

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 8A is a simplified view taken along line BA-8A in
Figure 8 showing the manner in which idler rolls are used to cause
the dihper 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
10 rolls with one another as the "“zero strain”

~ stretch laminate
portion of the diaper web passes therebetween;

Figure 9 is a simplified perspective view showing an
alternative web restraint system of the presént invention which
may be used during the incremental stretching process disclosed

15 herein;

Figure 9A is a highly enlarged simplified cross-sectional

view taken at inset 9A shown in Figure ‘9 along a centerline

connecting the uppermost corrugated rolls and the lowermost

corrugated rolls;
20

Figure 10 is a simplified, fragmentary, enlarged plan view of
the disposable diaper of the present invention in the first waist
region showing the location for taking test samples from the
elastic waist feature;

} Figuré 11 is a perspective view of a test apparatus for
25 measuring the bending flexure recovery force of the waistband
flexural hinge zone of the elastic waist feature;

Figure 12 is a representative graph of deflect1on force

versus deflection distance of two cycles of the flexure bending

test;
30

Figure 13 is a perspective view of the test sample created
according to the test procedures for determining the edge
compresﬁion stiffness of a panel zone of the elastic waist
feature;

Figure 14 is a simplified side view of the apparatus and test

3 sample "set up* for determining the edge compression stiffngss of
a panel zone of the elastic waist feature; and
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second attachnent conponent(s) 48 that al | ows adj ust abl e

positioning wwth the first attachnment conponents 46 (e.g., the second
attachment conponent(s) is relatively wide). In this 10 enbodi nent,
since the | ateral spacing of the first attachnent conponents 46 is

fixed, the lateral spacing of the first
deteérm nes and sets the lateral spacing of the anchor zones. In an
alternative enbodi nent, the wai st cl ogure system 40 may conprise a
pair of second attachnment 15 conponents 48 laterally spaced from each
other and a first_. attachnment conponent(s) 46 that allows adjustable
positioning with Figure dacdfd datearpsamtat tenpsivaeht of seompsessiont (feree r st
iattachlmant CENsw s\nedtﬂng#ﬁss'isnreiiaﬂmhynwdd@)  twon Sﬂgsseﬁrﬁodtmnk?gé Ee
atera spa s es is determned by the size of the
wai st 20 of the g‘l’/e"g)rggg‘é’tr'\'d?%ﬁgﬁg%artg?ﬂ di mensi on/ shape of the diaper since
the I ocationgof wher&i9yre décondd RldAcHIRfcShpdlientatesdisersabte diaperhe

fi rslt a_ttatcﬂrrent emmd ﬁﬂﬁﬂ:oﬁ‘s}.héﬁndeﬂﬂﬂﬁfi\;blm@nt hngaveu@rﬂolaﬁi&is cut-aﬂaget?! det
panel s in the second waj 0 e side panel s inthe firs
wai st region 56. 98%1_ un%erfpﬁggp:}é?@crt\l%é, I ﬁ%r §ﬁ'ters p?ggfﬁcgf oAf tHhe Hiarsr
zones 122 is  facingsitheeviaweral hedy ghewing camabsorehendn core tdompnisiag an

closure when the acquisitishydsaSBuBIonScé BRsla s06kage @¥eure the maintenance
of nor nal

attachment conponents 46

10 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
5 proximity to the body of -the wearer to ab;orb 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 otlierwise restored or reused as an
absorbent article (i.e., they are intended to be discarded after a
20 single use and, preferably, to be recycled, composted or otherwise
disposed of in an environmentally compatible manner). A "unitary"
absorbent article refers ts absorbent articles which are formed of
separate parts united together to form a coordinated entity so
that they ‘do not require separate manipulative parts like a
2 separate holder and liner. A preferred embodiment of an absorbent
article of the present invention is the unitary disposable
absorbent artiéle. diaper 20, shown in Figure 1. As used herein,
the term "diaper"” refers to an absorbent article generally worn by
infants and incontinent persons that is worn about the lower torso
of the wearer. It should be understood, however, that the present
30 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
35 induced'contract%on 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 c1ear1§ show the construction of
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forces applied to the wai st of the wearer to decrease the tendency

of
the el asticized wai stband 35 to nonrecoverably rollover while 30
providing an effective anount of stretch in the elasticized
wai st band that inproves.the fit and contai nment of the diaper in t he
waist. In order to maintain normal forces wthin the
el astici zed wai stband that provide for recovery of the wai stband and
mnimze flipping out of the tensioned maistb;nd (i.e., 35 nonrecoverable
rollover), the lateral spacing of the anchor 8nes woul d desirably
be kept to a mninmm However, in-order to provi de a maxi mum

gzount of stretch igpe t4\Qp&l 0t ahd 2A4n"ehe L 0n 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
g 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
10 dual tension fastening system genéfally 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 péir of
15 first attachment components 46 and a second attachment component
48. The diaper 20 also preferably comprises a positioning pateh

50 located subjacent each first attachment component 46.
The diaper 20 is shown in Figure 1 to have an outer surface
52 (facing the viewer in Figure 1), an inner surface 54 opposed to
20 the outer surface 52, a first waist region 56, a second waist
region 58 opposed to the first waist region 56, and a periphery 60
which is defined by the outer edges of the diaper 20 in which the
longitudinal edges are designated 62 and the end edges are
designated 64. (While the skilled artisan will recognize that a
25 diaper is usually described in terms of having a pair of waist
regions and a crotch region between the waist regions; in this
application, for simplicity of terminology, the diaper 20 is
described as having only waist regions, each of the waist regions
including a portion of the diaper which would typically be

30 designated as part of the crotch region). The inner surface 54 of
the diaper 20 comprises that portion of the diaper 20 which is
positioned adjacent to the wearer’s body during use (i.e., the
inner surface 54 generally is formed by at least a portion of the

35 topsheet 24 and other components joined to the topsheet 24). The

outer surface 52 compri;es 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
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the |l ateral spacing of the anchor zones woul d be desirably chosen
at a maxi num Therefore, the | ateral spacing of the anchor zones is

t htis chosen so as to bal ance the need for maintaining the normal forces
with the need for providing an effective amobunt of 5 stretch in the

el astici zed wai st band. In the diaper enbodinment shown in Figure 1
t hat- i s desi gned to fit mediumsize (5.4 kg to about 10.8 kg) babi es,
the lateral - spaci ng between t he anchor zgnes 122 (between the first

at t achnment conponents 46) is at |east about 25 mm More preferably,
the 10 lateral spacing is at |east about 50 nm I n the enbodi nent shown

n. Figure 1, thahet adom?aﬁengspagim tof thé hbackshéet! zsattaghrr&m-st waist
conponents 46 is r n u 0] 0
mm The | ateral gll"ﬁ 6 %F'?hg“%n cohé w?'PsQ &5%&9' TE?G%Q&,F& %wec“%&g

or  zOnes ter
measuring the di stem@et eorend heedopnebhodf |thse W'B'&"ﬂre@ento 5he(|'latgeral

that line cl Osest éeﬁtémnécmbnmenaiap@enmrImewﬁ-@t PEg1ONE each cddb?:hﬁ! a
zone to the in ernns& i ne of s

with the elastict® 'c'lalwa'i'%gt’B'éngg.u &rentgag h?réﬁ Eane'ls gﬁ:‘;ﬁq‘ O{y {}@y

in the embodi ment comptiset theedutern. Jatexale portianse of the manétaregs!pam ngthes

dﬁt e][ m ned by rrﬁaswdbn&nhlﬂe gostt funed i Qfe tAiPsPGaist HRgIdMSE mgeeﬁgnsm of
the first attac me%[ %quo ﬁgtgiég ';tagneas in the second waist region 58 are

desxgnated 72. (In the discussion that follows, unless otherwise
10 noted, the diaper 20 will combrise 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 preferab]y mirror
images one of the other.) In a preferred embodiment of the
15 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 wi&th) is defined as the direction
parallel to the lateral centerline 66 of the diaper 2J; the
longitudinal direction (y direction or length) being defined as
20 the direction parallel to the longitudinal centerline 67; and the
axial direction (Z direction or thickness) being defined as the
direction extending through the thickness of the diaper 20.)
Figure 1 shows a preferred embodiment of the diaper 20'in
which the topsheet 24 and the backsheet 26 have length-and width
25 dimensions generally larger than those of the absorbent core 28.
The topsheet 24 and the backsheet 26 extend beyond the edges of
the absorbent core 28 to thereby form the periphery 60 of the
diaper 20. The periphery 60 defines the outer perimeter or, in
other words, the edges of the diaper 20. The periphery 60

to be

30 comprises the longitudinal edges 62 and the end edges 64.
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
35 the elastic waiﬁ} 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
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i nnernost edge of the other first attachment conponent 46. Each
attachment conponent conprises a fastening neans that engages a
conpl ementary fastening neans for providing a variable posi tioning,
passively activated, waist closure. As used herein, 25 the term

"variable positioning” closure refers to a fastening syst em wher ei n
at” 1 east one of the positions of the components can w dely vary so as
to allow the user to forma closure at 'a nunber of different

| ocations. Thus, for exanple, one of the corj@onents may have a fixed

| ocation on the diaper (e.g., the lateral spacing 30 between the first
at t achnent corrpongnts 46, IS

, Lyxegkﬁso ai to , . provide for the
pret ensi oni ng of CREN Megbnicallyy shEgtehpdmand Rl aminate patenial Goperising
activation of theanaebistonesic epmberi 176 positddbhe between th8POIRAketald40wRdf Or
vari abl'e | ocation f t thehixad LS ks in
contrast to a !fi 328"“?8‘5 [ g?lenagntdgro'ts%r‘ilié@sme%irc{'fﬁgggﬁ?fb& 'db%et-{EL%\‘ tﬁ?‘ue
mating el enentg t H3pksherkeddi pndodhei ghastomerics pembenai et heThonplastinizedust

be joined at a speaifibandoqdst iian also preeidedt with t RegivneswFe detuféreRtdrs
(e.g., snaps and Wgﬂﬁs)the w&sheet 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
longitudinally outwardly beyond the waist edge 83 of the absorbent
core 28 to form a waist flap 89 and the end edge 64. The elastic .
waist feature 34 extends longitudinally outwardly from the waist
edge 83 of the absorbent core 28 in at least the central region 68
and forms at least a portion of the end edge 64. Tﬁe elastic
waist feature 34 comprises an interconnecting panel zone 130, a
first flexural hinge zZone 132 joining the interconnecting panel
zone 130 with the containment assembly 22 adjacent the waist edge
83 of the absorbent core 28, an elasticized waistband 35, and a
second flexural'hinge zone 134 jbining the elasticized waistband
35 with the interconnecting panel zone 130. 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 banel zone 136 and the
waistline panel zone 138. As shown in Figure 3, the
interconnecting panel 2one 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.
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55 wai st cl osure system 40 al so provi des a passively activated wai st
clgsure. By "passively activated", it is neant that a functional wai st
closure is achieved with [ittle or no additional effort by t he di aperer
after a suitable initial body/leg fit (side closure) 5 is achieved
usizng the primary fastening system 38. Passi ve activation of
the wai st cl osure system 40 requires the attachnent conponents to not
only engage each other so as to provide a sgeure anchor with little or
no additional effort but also to be positioned on the diaper in an
arrangenment that creates/maintains 10 the lateral tensions within the

el asticized wai stbarfdgdfe 2B is a simp)#Sied)ofaghentlriBUeR] drgell A ant ¢ RWheENT
companent s bref 380k Yspas o) Upe 7Tl e Pl SAVLE ELSHETHS: bl o
means whi ch generally the various zones and elements of the elastic waist
5 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 2zone
130 and the elasticized waistband 35 comprising the shaping pane)
10 zone l3§ and- the waistline panelnzone 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
15 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

elasticized waistband 35. The first attachment component 46

20 preferably comprises a separate patch of material, preferably a
hook fastening material, joined to the backsheet 26.
The containment assembly 22 of the diaper 20 is shown in
Figure 1 as comprising the main body (chassis) of the diaper 20.
The containment assembly 22 comprises at least an absorbent core
25 28 and preferably an outer covering layer comprising the topsheet
24 and the backsheet 26. When the absorbent article comprises a
separate holder and a liner, the containment assembly 22 generally
comprises the holder and the liner (i.e., the containment assembly
22 comprises one or more layers of material to define the holder
30 while the 1liner comprises an absorbent composite such as a
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
35 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
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mechani cal | y engage each other for providing a variable-bosition 15

closure Thus, the nmechanical closure elenents nay conprise any of

t Re wel | known nmeans f.or achieving a variabl e-position closure by
mechani cal engagenent such as VELCRO or other hook and | oop fast eni ng
maj eri al s. When the first attachnment conponent 46 conprises a
mechani cal 20 closure elenent, the second attachnent conponent 48 may
conpri se "identical" conplenentary mechani cal cl osure el enent s
or "distinct”™ conplenmentary nechani-call4 cl osure el enents. As used
herein, the term™"identical" conplenentary nmechani cal closure el enent s

Is used to define nechanlcal fastening systens wherein 25 the en aglng
elements of theearerss dgnpondneapabhel oft pesorbingaed retaindsgpbisids suelri se

| t]be sane conf i guragt iBiheOand tot N Ltreetmatboay Gxudatesi NtAY |sﬁgv);d . n@lf@rm'l' es

Sirip Materials GbBQSROro Aprd 28 hEs 2 gameRt L 00y B, Suiase  on

CApril 16, 1982. 19he siderndgse 82,"afidswaisdt edgesofiPl enent ary mechani cal

- closure elenknts 'Srheuﬁﬁ%rbent coP@‘rZE 'iila}rObéj‘ili‘aht'i‘l‘?:cﬁ'@r‘iﬂﬁrihCilI mfdQSt/ﬂ“i'e'@

. systens wherein t e firs onent re fron1th Se g
conponent but is n@dé%ﬁbﬂé’ shapes ﬁofépew mcstsaﬂghlags ﬁo?f@(}ﬂsf’asten?ﬁ €
material and a | dspmmetytieni ekg.) and fieamera awide Farietyargfl el iquid- lblserbaetond

attachment CONMPQRRBFial4Scommonly used in disposable diapers and other absorbent

10 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
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

hydrophilic gradient, a superabsorbent gradient, or lower average

density and lower average "basis weight acquisition zones; or may
comprise one or more'layefs or structures).' The total absorbent
capacity of the absorbent core 28 should, however, be compatible

with the design loading and the intended use of the diaper 20.

Further, the size and absorbent capacity of the absorbent core 28

may be varied to accommodate wearers ranging from infants through

adults. _

A preferred embodiment of the diaper 20 has an asymmetric,
modified T-shaped, absorbent core 28 having ears 102 in the first
waist region 56 but a generally rectangular shape in the second
waist region 58. This configuration allows wider elasticized side
panels 30 in the second waist region 58. An exemplary absorbent
structure for use as the absorbent core 28 of the present
invention that has achieved 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 4,888,23] entitled "Absorbent Core
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35 conprises a loop fastening material then the first attachnent

conponent 46 will conprise a hook fastening material and vice ver sa.
56 - . As used herein, the term"hook fastening naterial"” is used to
designate a material having engaging el enents. Thus, the hook

fastening material may also be referred to as a nale fastener. It

shoul d al so be understood that the use of the term "hook" should 5 be
non-limting in the sense that the eng?glng el enents nmay

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

5 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. Etach of these references are incorporated herein
by reference.

10 In a preferred alternate embodiment of the present inyention
as is shown in Figure 16, the absorbent core comprises two
distinct webs or layers comprising an acquisition/distribution
core 1302 and a storage core 1304. The acquisition/distribution
core 1302 is positioned between the topsheet 24 and the storage

15 core..1304, and the storage cor§ 1304 is posjtioned between the
acquisition/distribution core 1302 and the backsheet 26. The
acquisitioh/distribution core 1302 has a top surface area which
preferably is at least about 15% of the top surface area of the
storage core 1304, but which is smaller than the top surface area
of the storage core. The acquisition/distribution core 1302 is

20 positioned relative to the storage core 1304 so that none of its
surface area extends beyond the boundaries of the storage core.
As detailed below, the acquisition/distribution core 1302
preferably comprises a web of chemically stiffened cellulosic

25' fibers, although binding means such as non-stiffene§ cellulosic
fibers, synthetic fibers, chemical additives, and thermoplastic
fibers can be added to increase the physical integrity of the web.
The storage core 1304 preferably comprises an. airlaid web of
superabsorbent material and fiber material, preferably airfelt.
Optionally, and most preferably, a pervious sheet (e.g., a tissue

30 sheet 1306) or other scrim may be positioned between the
acquisition/distribution core 1302 and the storage core 1304 to
increase the integrity of the absorbent core 28 du%ing processing
and/or use.

The acquisition/distribution core 1302 serves to quickly

35 collect discharged body fluids, to quickly transport the fluid
from the point of initial contact to other parts of the

acquisition/distribution core, and to temporarily hold such
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conprise any shapes as are known in the art so long as they are

adapted to engage a conpl ementary nechani cal closure el ement such -as a
| oop fastening naterial or another hook fastening naterial. The
hook fastening material 1is preferably intended to 10 nechanically
engage fibrous elenents of a |oop fastening materi al -so as to
provide a secure closure. Thus, a hook fastening mat eri al
according to the-present invention rmay be manufact ured froma w de
range of materials. Suitable materials includé nylon, pol yester,

pol ypr opyl ene, or any conbination of these materials, 15 or other
materials as are hnomn in th A suitabl e hook fastening materia
conprises a numbe bcfh‘%%ﬂ)éﬂdén@]é’dﬁﬁg“’@-l‘énﬂﬂys can be gpsrbedi by theostorage

backi n% such gs tlnere:om’rbecdaltb-yba\:lah: firction of rmteeﬁttqinhsdﬁ%'ngd'ﬁt?@bunon
"Scot chmat e" bran FL34 es

Manuf act uri ng Corrgow IS %$ ggrﬁq%aurab' Ha?'%om &rwgvf'nriaq[ %E?y &[]Pfe"gﬂdéﬁl ng
el ements may have ﬁﬁy §H&§fét$uct¢fas the stapges, cores”, fshr oowhsileor thay
other shape as ar acy®isiitkomyWstiribution ddire aiat fp ﬁmrfpd aRYddOQkr eyt BRI NY

D aper Having An 2DSorpeRt matsrigtsr i5%h Fe?f‘enéﬂesigpﬁér?sﬁé“ {1baF{ matsriRh ohas.,
July 11, 1989, angan2mpidiphiteansperénfluid ant oopocaldepsehopan beling metbedsoe.
An especi al l'y preftaat atheNoeduik erdn7ai S 168 fhi bre an SEFFELLIVR1y acquire and
' 10 distribute second .and successive voids of fluid as well as a
minimal amount (<2%) of superabsorbent material (due to the
slowness of their uptake and gel blocking).
The acquisition/distribution core preferably comprises a web
of chemically stiffened fibers, preferably chemically stiffened
15 ce}]u]dsic fibers, more preferably wood pulp fibers which have
been stiffened with an intrafiber chemical stiffening agent, most
preferably stiffened, twisted, curled cellulose fibers. As used
herein, the term "chemically stiffened fibers" means any fibers
which have been stiffened by chemical means to increase stiffness
of the fibers under both dry and aqueous conditions. Such means
include the addition of chemical stiffening agents which, for
example, coat and/or impregnate the fibers. Such means also
_include the stiffening of the fibers by altering the chemical
structure of the fibers themselves (wherein the fibers are
25 stiffened by chemical reaction). For example, cross]inking agents
can be applied to the fibers, which are caused to crosslink
polymer chains to chemically form intrafiber crosslink bonds.
Examples of stiffening agents used to coat or impregnate cellulose
fibers are more fully described in U.S. Patent 3,556,932 issued to
Coscia et al. on January 19, 1971 and in PCT Patent Application WO
91/1163 - The Procter & Gamble Company, published August 8, 1991,
both of which are incorporated herein by reference. Fibers
stiffened by crosslink bonds in individualized (i.e., fluffed)
form are disclosed, for example, in U.S. Patent 3,224,926 issued
to Bernardin on December 21, 1965: U.S. Patent 3,932,209 issued to
Chatterjee on January 13, 1976, and most preferably in U.S. Patent
4,822,453 issued to Dean et al. on April 18, 1989, U.S. Patent
4,888.093 issued to Dean et al. on December 19, 1989, and u.s.
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Figure 1, conprises an array of prongs 120 fornmed of ‘thernopl astic
materi al . Hot nelt adhesive thernoplastics, ‘in particular
pblkyester and pol yam de hot .nelt adhesives, are particularly well 30
suited for formng the prongs of the hook fastening material. The
prongs 120 are preferably manufactured using a nodified gravure
printing process by printing the thernoplastic material inits
nolten state onto a substrate in discrete unlts severing the

material in a manner that allows stretching?®of a portion of the 35
t hernoplastic material prlor to severance, and allowing the

o Ererred Mook TATREI Bnlta, (4566 o, HE3HL Bh16, Y i, oo eac
of which - lncorporated herein by reference In addition to
being hydrophlltc, these stiffened fibers remain stiff even upon

5 wetting; thus, webs made from them do not collapse, as do webs

- made from conventional unstiffened fibers when wet, so that the

resultant web has an improved ability to acquire and distribute

fluids from second and subsequent discharges. In the more

preferred stiffened fibers, chemical processing includes

10 intrafiber crosslinking with crosslinking agents while such fibers

are in a relatively dehydrated, defibrated (i.e., individualized),

twisted, curled condition by crosslinking agents including

crosslinking agents (including but not 1limited to C,-C,

'dialdehydes._cz-c. monoaldehydes having an acid functionality, or

15 polycarboxylates). Preferred crosslinking agents from- these

groups include g1utara]dehyde or citric acid, respectively.

(Polycarboxylic stiffening agents and a process for making

stiffened fibers from them are described in U.S. Serial No.

596,606 filed October 17, 1990 and incorporated herein by

20 reference.) The effect of crosslinking under these conditions is

to form fibers which are stiffened and which tend to retain their
twisted, curled configuration during use.

The stiffened cellulosic fibers can be provided in web form

by various techniques, including airlaying and wetlaying. The

25 stiffened fibers can-be airlaid according to techniques well known

to those skilled in the art of airlaying cellulosic fibers. In

general, airlaying can be affected by metering an air flow

containing the fibers, in a substantially dry condition, onto a

wire screen and, optionally, compressing the resulting web to the

30 desired density. Techniques for wetlaying cellulosic fibrous

material to form sheets such as dry lap and paper are also well

known in the art and are generally applicable to the wetlaying of

. the stiffened fibers to form wetlaid sheets useful in the present

invention. Suitable wetlaying techniques inc1yde handsheeting and

1 wetlaying with the ‘utilization of papermaking machines as

disclosed, for instance, in U.S. Patent 3,301,746 issued to
Sanford et al. on January 31, 1967. '
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57 maki ng such a hook fastening material are nore fully detailed in

Eur opean Patent Application 0 381 087; The Procter & Ganble Conpany;
pubt i shed August 8, 1990, which application S i ncor por at ed
herein by reference. 5 A loop fastening material provides a
plurality of fibrous el ements that engage the engagi ng el enents of a
hook fastening material. The | oop fastening material may be

manuf actured from a wi de range of materials to provide fibrous

el enents, preferably | oops. Such suijgable materials i ncl ude

nyl on, polyester, 10 polypropylene, any conbination of these
materials, or other - materials as are known in the art. A suitable
| oop fastening . rfat evdexl teofgnil skateapragebeingonnd i nsreaseopbe pphyjsécali ng
froma

backijpgegrity & tinge wEWd?bﬁ'w'nMr@%ahhaﬂee m#@rrniaﬁée desiggerat ed
- "Scotchmat e" brand.n UT}slon woven 3401 avai

00 0 esota
Mning and Manuf 28F{R%SRg '@oﬁ’b%m?e ﬁtt"iﬂé?ﬁr pWrﬁ?égo‘lfaw‘e weL MSHFé‘rIYIa"
comercial |y gvalvdeauw ey & abinding) gpeaws e:ﬁmabe dobggrathys iacorporatedi doto kni t

fabric having”a plugglol tie Qiebnylﬂ'?sfdalnaﬁ@%r+ HIPdding tHY Bl fdihhReans’ 04N @

backing  of nylc”{hesytggrsa§}1orhto wégnPT;matfbn, by applying the binding means
to a wetlaid web after deposition on the forming wire and before
drying, by applying the binding means to a dry web (wetlaid) or a

10 combination thereof. Suitable binding means for addition to the
stiffened cellulosic fibers include a variety of cellulosic and
synthetic fibrous material; chemical additives such as resinous
binders, latex and starch; or -thermoplastic binding material
wherein the thermoplastic binding material provides bond sites at

15 intersections of the stiffgned cellulosic fibers. Such binding
means are more fully described in the previously referenced PCT
Patent Application WO 9]1/11163 incorporated herein by reference.
Tissue envelopes and other scrim external to the
acquisition/distribution core can also be used to enhance the

20 physical integrity in combination with, or in place of, the
binding means. When binding means are incorporated in the web,
-the acquisition/distribution layer comprises a web of from about
50% to 100% by weight, of the chemically stiffened.cel'lulosic
fibers and from 0% to about 50%, by weight, of a binding means.

25 The acquisition/distribution core can be of any desired
shape, for example, rectangular, trapezoidal, oval, oblong, or
hourglass-shaped. ‘The shape of the acquisition/distribution. core
can, but need not necessarily, correspond to the general shape of
the stérage core. The acquisition/distribution core has a top

30 surface area which is at least 15% of the top surface area of the
storage core, but which is smaller than the top surface area of
the storage core. " The top surface area of the
acquisition/distribution core will preferably range from about 15%
to about 95%, more preferab]y from about 25% to about 90%, of the -

35 top surface area of the storage core, and also preferably will not
extend beyond the edge of the storage core at any outer boundary.
The acquisition/distribution core will typically have a top
surface area less than about B0% of that of the storage core.
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avai l abl e material designated "CGuilford No. 16110" available from 20
Qijlford MIls of Geensboro, North GCarolina. An exenpl ary

i nexpensive | oop fastening material and a nethod of making such a

| oop fastening material are described in European Patent
Application 0 289 198; The Procter & Ganbl e Conpany, published

- Novenber 2, 1988, which application is incorporated herein by 25
reference. A suitable loop fastening materi® may al so be a woven or
nonwoven fabric or any other type of fibrous material or |oop

material which are known i n t art s _of. .nonwov
materials suitable f F sdsoé'a%% Qo @gﬁ':%?%ﬁﬂg&fg‘t ? the aRsor gﬁntarcgre 28
di scussed with thahect absorise maudésthargedisef bodys t Hduidpshediro@4 e

the di aper 20. akguﬁtmtﬂ'f/‘a%@»dibﬂww?@tl30t2h€nd Q‘Hlafﬁﬁtﬁi&h”mu\ds under
material is for

The at tachat CfpBRRSSHEC TP CAUTRr R £t TeRBHp T SR Nearer’s mpygment,e
at t achment Iayéhe s(tarad;amre pofefecabil g stompri sest supexapsorbent matéciadssuchs

useful in the, Nt pot ”Y\FE‘éﬁss‘inI)arQimﬂre@f ey Ab! Ulscﬁte articles  of
prejssure-sen5|t|a.§ k: esw«i or nul aHe b‘*(ora her e tcr)-b
anmbi ent t enper at3Ps® g PePASAT AT pRgfor superahse: P%ﬁ't Eﬂ"ér!'iﬁe”ﬂ
preferred adhesiThes shperalserbmﬁelmtasialha:aadrbasm\e anlyt sfoirmewhich can be
10 incorporated into .a flexible web or sheet to form the storage
core. The superabsorbent material utilized is typically in the
form of discrete particles of absorbent gelling material
distributed within a web of fibrous material as a carrier means.
Suitable fibrous matena] includes cellulosic fibers (airfelt or
15 fluff) such as is conventionally used in absorbent cores, the
modified cellulose fibers as are described- above, synthetic
fibers, mixtures thereof, and the like. Preferred superabsorbent
material for use in the present invention is that descfibed in
U.S. Patent Re. 32,649 issued to Brandt et al. on April 19, 1988
20 which is incorporated herein by reference. Superabsorbent fibers
such as acrylate grafted fibers and superabsorbent modified
cellulosic fibers can be used instead of the particles of
absorbent gelling material.
The storage core will preferably comprise a web of
superabsorbent material and a fibrous material carrier means.
25 Such webs will typically contain from about 10% to about 90%, more
typically from about 15% to about 80%, superabsorbent material
with the remainder of the web being the fibrous material. The
| superabsorbent material can be uniformly distributed throughout
. the web or there may be regions or zones which have higher
30 concentrations of superabsorbent material than other regions or
zones- of the storage core. These webs are. generally made by
airlaying a dry mixture of fibers and absorbent gelling material
particles. Such a procedure is described more fully in the
hereinbefore referenced U.S. Patent 4,610,678. '
A preferred storage core for the present invention is an
airlaid web of fibrous material and superabsorbent material having
a thin dusting layer of relatively superabsorbent free fibers

of

K}
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58 | ayer are hot nelt pressure-sensitive adhesives as are known in
the art. An exenplary hot-nelt pressure-sensitive adhesive is a
Krat on based adhesive with tacifiers and other additives such as

mar ket ed by Findl ey Adhesives, Inc. of Elm Gove, Wsconsin under 5 t he
~tradenane Findley 990 or H 2085.

F The attachnment conponents may
. further conprise a conbination adhesiyye/ nechani cal cl osure el enent.
For exanpl e, the attachment corrponent2 may conprise a conbi nation
fastener such as hook fastening material and an adhesive attachnent

llayer juxtaposq@wdsd twb!BackéieetOofidel §6 tRO12BIoFBENE! doRk. OExBngTRE GNisGAl
closure el ermnta_bsorbent structures are described in the hereinbefore referenced
U.S. Patent 4,834,735 issued to Alemany and Berg on May 30, 1989;
U.S. Patent 4,888,231 issued to Angstadt on December 19,°1989; and
s EPO Application 0 198 683 A2 - The Procter & Gamble Company,
published October 22, 1986, each of which are incorporated herein
" by reference. A most preferred absorbent structure for the
Storage core is disclosed in U.S. Patent 5,047,023 issued to Berg
on September 10, 1991, which is incorporated herein by reference.
10 Preferably, the storage core comprises a dusting layer (without a
storage zone and an acquisition zone) wherein absorbent gelling
material may or inay not be positioned in the back section of the
absorbent core. An example of such a storage core is shown in
Figures 9 and 10 of the above-referenced Berg ‘023 batent and
15 wherein a dusting layer gxtends through a portion of the t'_hick'ness
of the web and consists essentially of fibrous material (<2%
superabsorbent matéerial). .
- An alternative storage core may comprise particles of
absorbent gelling material laminated between two or more webs -of
20 fiber material such as disclosed in U.S. 4,578,068 issued to
Kramer et al. on March 25, 1986, which patent is incorporated
herein by reference. .
Another alternative storage core may .comprise a flexible,
. microporous; polymeric foam material such as is disclosed—in U.S.
25" patent Application Serial No. 743,839, “"Absorbent Foam Materials
For Aqueous Body Fluids and Absorbent Articles Containing Such
Materials”, DesMarais et al., PAG Case 4451, filed August 12, 1991
and incorporated herein by reference. The foam material comprises
a hydrophilic, flexible structure formed from a plurality of
interconnected open cells. These foams can be prepared by
polymerizing a specific type of water-in-oil emulsion having a
relatively smaller amount of an oil phase and a relatively greater .
~amount of a water'phase. This type of polymerizable emulsion in
general is known in the art as a high internal phase emulsion or
"HIPE" foam.
A further alternative ‘storage core may comprise one or more
porous., absorbent. polymeric macrostructures in the form of a

30
35
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such as a hook fastening material having a | ayer of adhesive

coat ed
over a portion of the hook fastening material. An exenpl ary
fast ener having a conbi nati on nechani cal / adhesi ve system is the
pressure-sensitive adhesive fastener having a textured 15 fast eni ng
surface such as is disclosed in U S. Patent 4,946, 527 I ssued to .
Battrell on August 7, 1990, which patent is incorporated herei n by
r ef er ence. : The attachnent conpongijts may alternatively further
conpri se any ot her cohesive material or materials that are known in

the art 20 for providing a variable positioning

f astener capabl e of
bei ng passis.ueéty. atitnvadbedstripor sechanps e,is aligohexddveinst DI oPatemteri al
can be foans,

can be, Lame. ¢ ABBRCLTUETSNSF RS Oshel N, HDhRRR, CHobSls  mosoflfe! ves

ast enkr
static vinyl rratPe?Y@”Fs"moétf"dﬂtI“yeﬂey@r iMegbodsn af. Making T’Patsem 4 R9R9 613

i ssued to IVbLag@EI an,, &ﬂﬂselm]geﬂ Wh2on Aaeenpprivoe, 19tso , 1988, tmmﬁabrmatent
is |ncorpor ed,hergin re ment._cqQnponent s
nmay conprise a §§Bé}%t e%l Eé?&%g j oi Pi%d {nsc qggngqtgx 26°'8R“‘ y e a
unitary el ement wtmao'meckﬁr cross]inked éﬂmatibrrpbhelmgrwtmb gressdinkedor

exanpl e, the toagasajat%30romeai>bybsofmnyf%t ufeﬁbrtrefevao@ﬁtyeﬁhdﬂpeﬁ&vﬁ a
nonwoven web),

at t achment corrpEPR@ﬁ\'rs“ partsmcie?aby m?erpar%?g'lne %%lsglthgngg' ésheatpg 1heedr
10 thereto and subjected to conditions, while maintaining the

physical association of the precursor particles, which are

ﬁufficient to react the interparticle crosslinking agent with the

polymer material of the precursor particles to form crosslink

bonds, typically covalent crosslink bonds, between the precursor

15 particles that form the aggregate.

The storage core of the absorbent core can be of any desired
shape consistent with comfortable fit including, for example,
circular,  rectangular, trapezoidal, or oblong, e.g.,
hourglass-shaped, dog-bone-shaped, half dog-bone-shaped, oval or

20 irregularly shaped. In a prefgrred embodiment, the storage core
has the shape of the overall absorbent core described with respect
.to Figure 1 herein. The acquisition/distribution core need not be
physically separated from the storage core and can simply be a
zone in a continuous web. More preferably, however, the storage
core comprises a separate web positioned Dbeneath the

25 acquisition/distribution core. |

The above dual layer absorbent core is particularly useful in
the embodiments of the present invention comprising elasticized
side panels and an elastic waist feature. Due to the superior

30 initial and‘sqstained fit of a diaper utilizing.such elasticized
side panels and elastic waist feature, the absorbent core is
positioned adjacent to the wearer’s body at all times during wear,
and the waist and leg portions have a reduced tendency to sag and
gap away from the wearer such that fluids are better contained
within the diaper. The absorbent core described herein provides

35 excellent acquisition and distribution using the
dcquisition/distribution core as discussed herein to rapidly
acquire and distribute liquids and body fluids from the point of
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(e.g., a hook fastening material). Further, the backsheet 26 can be
forned froma web having a textured pattern with a | ayer of adhesi ve
coated over a portion of the backsheet surface to forma 35 conbi nati on
mechani cal / adhesi ve fastener (attachnent conponent)

such as i s
shown in the hereinbefore referenced U S. Patent 4,946,527 to
Battrell. In each of these cases, the at%gchnent
This is the replacenent sheet
59 conponent

( is unitary with another conponent of the dlaper
Al ternatively, dibehdigeasipTaly RONRONVrage)coP@TPITtSqsabell iv0edithat the

sustained fit and enhanced absorbency achieved in this design
coact to increase containment of fluids beyond what would . be
- a;hieved separately py each. The enhanced absofbency further
‘allows the absorbent core to be made thinner than conventional
absorbent cores thereby further enhancing the fit of the diaper
(it is less bulky) which can further enhance containment. In
addition, an elastic waist feature such as is shown in either of

10' Figures 6 and 7 .has a much deeper shape requiring that the core
area in the front region be reduced. This can present a problem
for male wearers wherein the fluids are discharged more to the
front of the diaper; A decrease in absorbency in this region
would likely result in an increase in leakage at the front waist.

' However, in these designs, the above-described dual layer core

15 allows less absorbency to be placed in the front waist region (in
one embodiment, 30% less core material in the front 25% of the
diaper) without an increase in Tleakage due to the enhaﬁced
absorbency characteristics of the core as well as the sustained
fit provided by the design of the elastic waist feature.

20 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

25 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;
Minnesota and marketed as HL-1258. The attachment means will

30 preferany comprise an open pattern network of filaments of
adhesive as is disclosed in U.S. Patent 4,573,986 entitled
*Disposable Waste-Containment Garment”, which issued to Minetola
and Tucker on March 4, 1986, and which is incorporated herein by

. reference. An exemplary attachment means of an open pattern

35 network of filaments comprises several lines of adhesive filaments
swirled into a spiral pattern such as is illustrated by the
apparatus and methods shown in U.S. Patent 3,911,173 issued to
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strip or patch joined to the diaper. 1In a preferred enbodi nent shown

in Figure 1, each first attachnent conponent 46 conprises a 5 di screte
separate patch of a hook fastening material joined to the backsheet 26

so as to forma portion of the outer surface 52 while t he second
attachment conponent 48 is a unitary elenent conprising a portion of
the’ topsheet 24 in the second wai st region 58. In a particularly
preferred enbodi nent of a nmedium sized 10 &3 aper,

such as the diaper 20
shown in Figure 1, the waist closure system 40 preferably conprises a

pair of first at nt t ). a S tach

conponent 46 congﬁcaggg d)ﬁ on &gg@ﬁn%l?fﬁm\l gﬂ gfgt { %7@& 9}3 ge :
per pendi cul ar ecker, et alonom tNovember 23nt laﬂ&-nendiﬂ) Sy Patentt 41&2nﬁﬁﬁ)at ch
are oot er aredot ““"'éﬁdf?“a;‘“'ﬁ“”ai‘e‘? afié'ﬁ“’”““‘“ ““?‘*@bout 171
nm Each §i rs? gﬁ?%ﬂe greigohyo f\ttergpgtveﬁ hey attac hment

| ongi tudi nal I'y fmmst hey ecompeiise hedt bandst mrelseurga tbwddsualul&pasnmig bonds, of
the first attach .g&tm f!éﬂ( rﬁ%ﬁ&ﬁr%‘# BﬁPrBthE‘P ﬁﬂ‘ia&ﬂ&%t@ cl%Bnt tﬂé‘ins

di aper to the clo est e gm?trst aLtac ment n@ 00
smal |, the first O&i¢oabRnaient ofp Bent; Means; gh ¢ known in the (ﬁ"&per

and be in a posi ti on The baokishest mBeis\e’mpervtnuskm Viiguids (e.gt harine) and
| ongi t udi nal spa

10 Gs"PréferaBfy Ihsitiractuted’ 'frod &1 LRGN PUstic film, although |

other flexible liquid impervious materials may also be used. As
used herein, the term "flexib)e 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
s exudates absorbed and contained in the absorbent core 28 from
wetting articles which contact the diapér 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
20 film-coated nonwoven material. Preferably. the backsheet -is a
thermop‘lastic 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
25 'laininate 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 pfeferab'ly drawable, but not necessarily elastomeric, so that
30 the backsheet 26 will, upon mechanical stretching, be at least to
: a degree permanently elongated such that it will not fully return
to its original undistorted configuration. In preferred
embodiments, the backsheet can be subjected to mechanical
stretching without wundue rupturing or tearing. Thus, it is
'preferred that the backsheet 26 have an ultimate elongation to
3 break of at least about 400% to about 700% in the cross-machine
direction as measured using a method consistent with ASTM D-638.
Thus, preferred polymeric films for use as the backsheet contain a
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conponent may be so low as to allow sone rollover of the 25 el astici zed

wai stband. The first attachnent conponents are preferably spaced
fr'om about 3 nm (1/8 inch) to about 15 nm (5/8 inch) fromthe end
edge of the diaper, preferably about 6 mm (1/4 i nch). The hook
fagstening material used for the first attachnent conponents 46 :
preferably conprises an array of thernoplastic 30 prongs 120 fornmed on a
backi ng; the prongs 120 of each hook dastening material nost
preferably being ori ent ed with the engagi ng nmeans facing inward
toward the Iongituldi ceni é 51 of the di aR 20. The wai st

cl osure system 40 H‘e“ Tow s dops ity s @ebredhylange hBant icwlardnent

48 conprising a | cpm'pfémﬂemaneg\aISSfor nebee backsheévrimetudey berider tdnpinifdd be
nonwoven naterial apght L §6-90% 1inearORSWCHendtty polyethylene and about 10-55%
polypropylene. Exemplary films for use as the backsheet of the
5 present invention are manufactured by Tredegar Industries, Inc. of
Terre Haute, Indiana under the designation RR8220 blend 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
10 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
15  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
1nch) around the entire diaper periphery 60. Preferably, the
backsheet 26 is much wider than the absorbent core 28 in thé'
20 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
25 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
whereby an element is directly secured to the other element by
30 affixing® the element directly to the other element, and
configurations whereby the element is indirectly secured to .the
other element by affixing the element to intermediate member(s)
which in turn are affixed to the other element. In a preferred
embodiment of .-the present invention, the topsheet 24 and.the '
35 backsheet 26 are joined directly to each other in the diaper
periphery 60 and are indirectly joined together by direct'ly
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60 The di aper 20 additionally conprises a positioning patch 50
| ocated subjacent the first attachnment conponent 46. The

podsitioning patch 50 raises the first attachnent conponent 46 in t he
Z direction (thickness) to allow the first attachment 5 conponent
46,to conme in better contact with the second attachnent

conmponent 48
and al l ow t he wai st closure systemto nore easily be closed (with | ess

effort). Thus, the waist closure system 40 %§ nore effectively
passively activated. The positioning patch 50 al so provides a zone of
I ncreased flexural stiffness that reduces 10 the tendency of the

flexible ear flapgoiBthg thdmkol thecibsorbent: kore 28 by ithetatdhérmehtaitlans _
conmponent (s) 46 Eﬂ%& y occl udi ng the hooks from bei ng secured during
di aper application. hus, the positioning patch 50 can conprise any
el ement that provi desthe z toppheeti or24 s puremplipnt,o teftfi rfeel ingt actamdnt

corrponen';]s 46.  Amnsherimatinglbo thei Géhlrv@r's Iskint hq".urtms.]iciﬂeo?iaﬂi@\eleﬁ’?édch‘is
i oona SO ey Fgerviout P BRRNEE. DTARGE, DLESE TR L reagh
posi tioni ng pat cHehetrate through its thickness. A suitable topsheet may be
. manufactured from a wide range of materials, such as porous foams;
reticulated foams; apertured plas@ic 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 preéent invention, at Teast
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 is
preferably elongatable, most preferably drawable, but
necessarily elastomeric, so that the topsheet 24 will, upon
20 mechanical stretching, be at 1least to a degree permarently
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. '

{not

10

15

not

25

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

30 - nonwoven web, the web may be spunbonded, carded, wet-laid,
meltblown, hydroentangled, combinations of the above, or the like.

A preferred topsheet is carded and thermally bonded by means well
known to those skilled in the fabrics art. A preferred topsheet
comprises staple length polypropylene fibers having a denier of

35  about 2.2. As used herein, the term "staple length fibers" refers
to those fibers having a length of at least about 15.9 mm (0.625
inches). Preferably, the topsheet has a basis weight from about
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may be positioned directly subjacent the first attachnent conponent s
46, the positioning patches 50 are preferably 20 posi ti oned between

t e t opsheet 24 and the backsheet 26. |n order to provide a
flexurally stiff circunference about the waist of the wearer, the _
| af eral edges of the positioning patches can be abutted to or slightly
ovefl apped with the side edges 75 of the el astic wai stband nenber

76. The positioning patches 50 25 preferably conprise a 38 nm
wide by 32 mm long patch of el agéboneric foam More

preferably, during manufacture of t he di aper, the p05|t|on|ng pat ches

50 are forned of éh sag’ g’?f’e as the el astic_side menber
90 with the el ast Qut, |grams pPer SAudne deter. ofesuitable h?‘h‘e is

posi tioning pat chamfaofuredebBVeratetj,atnni, di Bpersibei ol IhoermdisnanPige sane
segnent of mat er t@rhpanﬁ of H\%le ﬁagﬁ%ﬂus&{ts ﬂ;ge{he @&%gmfﬂ?\r
conpl et ed. S Tro

tironin m tdne end
edge 64 of the d| aperheodiaper Qrﬂﬁ&fﬁﬂbaﬁlarfﬂrﬂ}?é senprésesofelapticiizedeleg2o.

In a prefebredcuffadi fmnproviding whipepedd cdhSHinmeyTRfI lSﬁ:ﬁnBB and other
?Lgshlsgljzﬁgrz: geb?yeelxﬁdﬁgsg' %Rgﬁeeﬁ,awiéi%d F{go@ﬂ'ff"@kt agt S&JHR"IS? several
el ement (s) of t haififergat em§°¢1apmfefd'eﬁe'ai%ahq)dsakqgsrrefdpoﬂm 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

10 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

15 4,909,803 entitled “"Disposable Absorbent Article Having
Elasticized Flaps" issued to Aziz and Blaney on March 20, 1996,
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

20 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

25 ~ 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

30 preferred that each elasticized leg cuff 32 comprise at least an
inner barrier cuff B4 comprising a barrier flap 85 and a spacing
elastic member 86 such as described in the above-referenced U.S.
Patent 4,909,803. In a preferred embodiment, the elasticized leg
cuff 32 additionally comprises an elastic gasketing cuff 104 with

35 one or more elastic strands 105, positioned. outboard of the

barrier cuff 84 such as described in the above-referenced U.S.

Patent 4,695.278. This is the réplacement shost
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61 particular place or position as a unitary structure with other

el ements of the diaper or as a separate el enent joined to another

el'enent of the diaper.) The el asticized side panels 30 provide an

elastically extensible feature that provides a nore confortable 5 and

contouring fit by initially conformably fitting the diaper to “the
“weafer and sustaining this fit throughout the time of wear wel | past

when the di aper has been | oaded with exudates?3ince the . elasticized

side panels allow the sides of the diaper to expand and contract.

T e Fone ! O B BLERrPA0HFREr WHBEPRIR efast B RL " lTEF

ature
hat prov1des improved fit and containment. The elastic waist

feature 34 at least extends longitudinally outwardly from at least
one of the waist edges 83 of the absorbent core 2B in at least the
cen;ral region 68 and generally forﬁ§ at least a portion of the
end edge 64 of the diaper 20. Thus, the elastic waist feature 34
comprises that portion of the diaper at least extending from the
waist edge 83 of the absorbent core 28 to the end edge 64 of the
diaper 20 and is intended to be placed adjacent the wearer’s
10 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 région. While a
disposable diaper of the present invention can be constructed with
a single elastic waist feature encirc]ing the wearer, the
discussion regarding the elastic waist feature will focus on
diapers having a pair of elastic waist features, at least one, and
pfeferab]y 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
25 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
30 several additional zones. In particular, the elastic waist
. feature 34 comprises an interconnecting panel zone 130, a first
flexural hinge zone 132 joining the interconnecting panel zone 130
with the containment assembly 22 adjacent the waist edge 83 of the
absorbent core 28, an elasticized waistband 35, and a second
flexural hinge zone 134 joining the elasticized waistband 35 with
the interconnecting panel zone 130. The interconnecting pane)
'zone 130 preferably provides a flexible 1link between the

Th&lsthereMacementshaa
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devel oped and nmai ntai ned by both the primary fastening system 38 and

t he wai st closure system40 to maintain the diaper 20 on the wear er
and- enhance the waist fit. The elasticized side panels 30 especially
assist ininitially pretensioning the elasticized 15 waistband 35 since
. the diaperer typically stretches the el asticized side panels 30
when applying the diaper 20 on the wearer so that when the elasticized
si de panels 30 contract, . tension is transmtted fromthe el asticized
si de panels 30 through the wai st cl osur@8system 40 into the

el asticized waistband 34. 20 The elasticized side panels 30 further
provide nore effe

i aperer pul | o onglasticized utelhanda I amd thecantatoments asspuy @han Thene
other during elastiph zeht wais tbgrals yBSreprovided y), member dilapermaiftaink! a
Sven on b SrEME Sl Sniklls 0L Shesgt Dol
t he second \ﬁ/&?%tticﬁibﬂ extensible tigr ahtliegsl thet latenalyddrectionesp e to
provided withsel agynhaiizetsifde spanirits the widisposerhel wedriee dnid' 66 dynamicaVg St
129100 55,7 g PeblrdviCyd el lRShe ! dGHE 408 ieprouyge GRS FELS
constructed in a As showmiigp&igwre Gonfthguelast iniged awaiskbandl 35o0tompriseper
with elasticized shaping panel zone 136; a waistline panel zone 138; and a
predisposed, resilient, waistband flexural hinge zone 140 joining
10 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
15 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
20 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
25 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 2zone is flexible sug:li that the edge
30 compression stiffness of the interconnecting panel 2zone is
préferab’ly substantially less than the edge compression stiffness
of both the shaping panel zone 136 and the waistline panel zone
138. It is preferred that the interconnecting panel zone 130 have
an edge compréssion stiffness less than about 50 grams¢, more
35 preferably less than about 25 gramsf. fypica'lly. the edge
compression stiffness of the interconnecting panel zone

(comprising a portion of the topsheet 24 and a portion of the
This is the replacement sheet
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side panels positioned in the ears (ear flaps) of the diaper is

disclosed in U S Patent 4,857,067, entitled "D sposabl e D aper

Havi ng Shirred Ears" issued to Wod, et al. on August 15, 1989, 35 which
patent is incorporated herein by reference. The elasticized si de
panels 30 may alternatively be formed in a nunber of other :
configurations. For exanple, U S.- Patent 4,381,781 issued to
62 Sciaraffa, et al. on May 3, 1983, discloses a diaper having an
el asticized waist in which an elastic nenbd I s- positioned in an

backsheet 26 joined together) is less than about 10 gramsf.
Further, while the interconnecting panel zone 130 may be
elastically extensible in the longitudinal direction, the lateral
_ direction, or in any other direction, the interconnecting panel
5 zone is preferably longitudinally nonextensible to provide a fixed
dimension length between the elasticized waistband 35 and the
containment assembly 22. The length of the interconnecting panel
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
10 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
15 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
20 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 debdsited in a spiral or looping
pattern, although other attachment means as described hereinbefore
25 may also be used. : :
The interconnecting panel zone 130 is flexurally joined with
the containment assembly 22 and the shaping panel'zone 136 by
- flexural hinge zones (first flexural hinge zone 132 @nd'second
flexural hinge zone 134, respectively) so that the elasticized
30 waistband 35 may translate and/or rotate in the axial direction
(Z-direction). As used herein, the term "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. (As discussed hereinafter, this flexural bending is
35 not necessarily such that the panel zones will return to their
previous configuration when the forces causing the flexural
bending are removed (i.e., they are not necessarily resilient).
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opening in both the topsheet and the backsheet of the diaper such t hat
the stretch of the elastic nmenber will not be constrained by 5 t he
nen-elastic nmaterials. Wiile the Sciaffra et al. patent t eaches
the criticality of renpoving both the topsheet and the ‘backsheet
portions of the diaper in those areas coinciding with the elastic
nerrber, the present inventors have | earned that satisfactory elastic
performance can al so be obtai ned when only 10 one or when none of the
coinciding portions of the topsheet and 30t he backsheet are renpved,

especi al Iy when the portions of the di aper meb containing the elastic
menber are subjected

t Cr. I st.r et ¢chi eratlon
of the type descri beé\ c}’]Sﬂ".ﬁ]er gf tngr;r'I'a ‘tfq‘f l?tgf ﬁgéegl var{foug HF

nt o
showi ng el asti ci Abg fﬂexursldénnmnépse NQYSNGW'SPn ay, @ne Fof entrm:tgeﬂ 753

|ss;1e|d_ kto Van dlsctﬁﬂ.mﬁ'ty etbe@heenon pael 3.z0h890. T‘mes pa*mtsektsshases a
- pant-1l1 ke

'~ attaching dlcggF 59é’t°Fe? &QBI ga :'rt%g'ﬁ%h?'g’l' f‘ﬁs Vg‘i" Eagﬁgés‘%f Pf%@'#ﬁl n

. body of 5t he bgnd ingntbetweRtnusthet [rane} agonesi.zedfosi @xampdec| shgOmatertiats

- present 20 invegkig) dﬁalh&oﬁ’@i’eﬂsﬁoﬁess‘?ﬁﬂr 8b es&iv@at 'é‘&n'plré/sﬁ?&teeﬁl'»&'s@d '

- material or Ian1nate a to.the dlag g Fi 1, each
. elasticized side G5/ '304)] gt er H9ngedsmye cng'an‘"é'ar f‘? egs t, - or g,

el astic side pandlimbited 30 ofwwmat avelaxisissmoci axesd ofierfdexdtal bending.
Typically, these methods will concentrate stresses/tensions to a
10 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 compfise a zone of material discontinuity
between the panel zones. For example, the materials making up the
15 panel zones may have a relative different modulus of behding or
elasticity to provide an area or 2zone of different flexural
resistance (differential bending stiffness between the zones)
which allows flexural bending between the panel zones.

As shown ‘in Figure 3, the second flexural hinge zone 134

20 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

25 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
structural discontinuity due to the absence of the absorbent core

30 28 from the interconnecting panel zone 130.

The elasticized waistband 35 is that port1on or zone of the
diaper 20 which is intended to elastically expand. and contract and
to dynamically fit the wearer’s waist. While the elasticized
waistband 35 can comprise a separate element flexurally joined

35 with the interconnecting panel zone 130, the elasticized waistband
35 is preferably formed as an extension of the topsheet 24 or the
backsheet 26, and, most preferably, the topsheet 24 and the
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As shown in Figure 1, each ear flap 88 conprises that portion 25 of the
side panel 72 that extends laterally outwardly from and al ong the
si'de edge 82 of the absorbent core 28 to the | ongi t udi nal edge 62 of
the di aper 20. The ear flap 88 generally extends longitudinally from
the end edge 64 of the diaper 20 to the portion of the | ongitudinal
~edgé 62 of the diaper 20 that 30 forms the |l eg opening (this segnent of

t he | ongi tudi nal edge 62 bei ng de5|gn§@ed as leg edge 106). 1In a
preferred enbodi nent of t he present ention, each ear flap 88 in
t he second wai st region 58 is formed by the portions of the topsheet

24 and the backstmfsheet 26. 26mehaé1aeu@fmbe:wmmeas“ﬁe &F&%H
e

absorbent core 28. odi e resent

i nvention, the porti3e Afadbs celg?'u'é: 85}1%‘1 fjﬁéﬁ'ﬂ'eer ?9’8“5? ‘“@ng%ﬂ |"\')EI§FC°“d
associ ated with flexural hinge azoee 284 to! prefarabiyapst 30t pecdsaanblyy hkRéween
the topsheet 24 end edge 64 of the diaper 20. In a preferred embodiment shown in

5 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.

The shaping panel zone 136 is the portion of the elasticized

10 waistband 35 that is positioned between the waistband flexural

' hihge 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 difection to

15 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 compaci in use and so that the shaping panel zope

20 136 will maintain its shape to resist compress1on 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

25

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

snugly fit against the waist of the wearer and to dynamically

30 move, expand, and contract with the waist of the wearer. The

waistline panel zone 138 is elastically extensible in at least the
lTateral direction. :

The edge compression stiffness of the shaping panel zone 136

and the waistline panel zone 138 determines the resistance

35 generally of the elasticized waistband 35 to compression

deformation and bending in each zone. In a preferred embodiment

of the present invention, the shaping panel zone 136 has a
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63 and the backsheet 26, so that the elastic side panel nmenbers 90
allow the el asticized side panels 30 to be elastically extensible I n

. the lateral direction (laterally elastically extensible). As used
herein, the term"el astically extensible"

means a segnent or 5 portion of

- the diaper that will elongate in at |east one direction (preferably

~the'lateral direction for the side panels and the wai st bands) when
tensional forces (typically- lateral tensional forces for the side
panel s and the wai stbands) are applied, and Will return to about its
previ ous size and configuration when the 10 tensional forces are renoved.
Ceneral ly,

el ast ootestiant iElt, epredeserminedusedqd dompténss ipm estdfFnds3vant iadTowvi | |
contract i v_eI y ret Yhe irgagai‘ﬁg gane] lz%%ﬁt té‘bP&tisZ5‘<’{%ungeEPﬁW {n?({ ib%h@ﬂlr? forces
configuration wthih about®5 seconds or | €ss upon stretch ard
i medi at e rel ease2Phbiedorto(jite and to maingpippihe ophapei Of the elasticized
waistband when applied to the wearer. Also, the shaping panel
5 zone 136 preferably has an edge compression stiffness greater than
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
10 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
15 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 gramsg. The
edge compression stiffness of a panel zone of the elastic waist
feature 34 can be determined using the method as hereinafter
20 described. B
The waistline panel 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
Jjoined" meins a joint between panel zones or a panel zone—and the
25 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
removed. This restoring force/moment is important in the
30 functioning of the elasticized waistband 35 so that the shaping
panel zone 136 and the waistline panel zone 138 will assume their
preceding in-use (pretensioned) configuration so that the
elasticized waistband dynamically follows the waist of the wearer
with little slipping relative to the wearer during the entire time
35 of wearing, aﬂd' does not allow the elasticized waistband to

disfunctionally crumple or foldover in a manner that alters its
intended functionality during use.
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. to

The el astic side panel nmenbers 90 can be operatively
ear flaps 88 in a nunber of different ways. For exanpl e, the elastic
si de panel nenber 90 may be operatively associated in an elastically
contractible condition so that the 20 el astic side panel nenber 90
gathers or contracts the ear flap 88. (A nore detailed descrlptlon of
a*manner in which elastoneric materials may be secured in an

el astically contractible condition can3be 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 25 28, 1978 both patents bein

i ncorporat ed herein J#ere¥isteandeflexural hinge zonaJi@ is wesiligatito §|‘g@"

panel nenbers 90 flexurd® ®endingCibebkeen the Qfafpllﬁ@dparmt honeansé | apd 88hey
| ateral ly ext endbngs{ﬂ

el astic side pane edaggf'iz%néilqg when F]orpcaeqe Etﬁb?q%s‘ﬁ gt. rlgfllttn?

and
t he backsheet 26weamr during wep as® appmél aedat@tr%turgl shaaing papehizepe 90

assume dts 1ggl aefﬂd ther wnsum@oraarnatrt ez.dm@r I fact atd oessennany their
i Alternatively, the

. operatively assoé“ﬁf%‘ﬁ“?n‘an“sﬁnéﬁrettlgﬁﬂ"é‘&dlt 5?'éﬁ§|’f5“t‘ﬁgna]ﬁ"e3p§ﬁ‘ forces,
i contract. For exanrpleemovhd byl providing acresineinarfotes/mg@ntan Inea peeferrvedr ned

frommaterial s Wengbd fieft ' sHoln lirv\dffg%i"ét ongl, Iuheandxa«bsmmnexural hiRb&Zoné

following specif '1‘io gseeé:tmr\r?{]rucgecf:to% resaitlliegt by ptr'Tthiﬁmg fa resilient member

10 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

15 restoring force greater than about 20 gramsf, more preferably

greater than about 25 gramsg, 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 gramss and about 50

20 grams¢. 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 2one 140 is also "predisposed"”

so that the waistline panel zone 138 and the shaping panel zone

25 136 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

waistband to flexurally deflect and follow the waist of the wearer

30 Wwithout creasing or destroying the flexural rigidity of the

materials making up the -elasticized waistband. Thus, a

“predisposed” waistband flexural hinge zone will reduce the

tendency for the elasticized waistband to bend or fold at random

zones or axes during use. The "predisposed” waistband flexural

35 hinge zone is defined by the manufacturer of the diaper to ensure

flexural bending deflection at the defined hinge 2zone. The

formation of the waistband flexural hinge zone 140 itself

associated in the
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such materials are disclosed in U S. Patent 3,819,401 i ssued to

64 Massengal e, et al. on June 25, 1974 and in U S. Patent 3,912, 565
i ssued to Koch, et al. on Cctober 14, 1975. A nore detail ed
description of a manner for using a heat-shrinkable elastic nmenber is
described in U S. Patent 4,515,595 issued to Kievit and 5 Cst er hage on

. Mdy 7, 1985; this patent being incorporated herein by - reference.

- Typically, the topsheet, the backsheet, the elastic si de panel nenber,
and any ot her conponents are secured toget hed4 while in an uncontracted

condition. The lamnate is then heated

typically predisposes the axes or zone of flexural bending within
the elasticized waistband 35. As previously discussed, a flexural
hinge zone may comprise a zone of structural discontinuity or a
zone of material discontinuity. These zones of discontinuity will
5 define the axis of flexural bending. As an example, the waistband
flexural hinge zone 140 may comprise 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
10 article to preshape or preform a waistband flexural hinge zone in
the elasticized waistband. A 1line of reduced extension (or the
reverse of a line beihg 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 g1ue;
15  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
20 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

25 elasticized waistband 35 are secured to each other at transverse
regions of securement 78 preferably comprising a pattern of
discrete, spaced, securement zones 79, most preferably the
-securement zones comprising dynamic mechanical bonds. Due to the
combined effect of the bonding pattern and the formation of pleats

30 in the waistband, the elasticized waistband 35 will tend to more
readily flexurally bend along- the region in the pattern where
there are fewer bonds. Thus, the pattern for the dynamic
mechanical bonds, as shown in Figure 2B, is designed as
Jongitudinally Staggergd but overlapping rows such that a lateral

35 line moved longitudinally along the elasticized waistband will
encounter the bonds except at the desired location of the
waistband flexural hinge zone. Thus, the waistband flexural hinge

" This is the replacement sheet

Nate: 28 QEP 1098



(as with heated air) and the elastic side panel nmenber is allowed 10 to
return to its relaxed or contracted orientation. In an especially
pfef erred enbodi nent, the el astic side panel menber 90 is operatively

associated in the ear flap 88 by joining the elastic side panel nenber
90 to the topsheet 24, the backsheet 26, or both while the elastic
si‘de panel nmenber 90 is in a 15 substantially untensioned condition.
At | east a portion of the resul tant conposite elastoneric | amnate
containing the elastic si de panel nenb 90 is then subjected to

mechani cal stretching sufficient to permanently elongate the topsheet

and the backsheegone 14ocaﬁmmemys cbmmebasm: mﬁe@nmts) d@icotnhﬁadlw PRt €.
The conposite 20

t
(o8 Trarost e oothe Rl Ehm oF the APEIAE of e eshrenephdRueadd: ci vod i do |
panel is thus Theoetas@iicizedowaistbandz@Somaytbeiconstrugtedetioha dumbienat e.

(Alternatively, Bhedﬁ"f@?édtc cﬁhﬁ%upﬁ%ﬁs Wﬁﬁﬂlz%gs@%&%b@& h\é%i’n with

ted t d 2
ﬁéiﬁgln?cgl 5|s?r efﬁsiﬁr g,t'° aﬁ"ﬁbcoﬂa'{ h‘?l]gg%c‘ﬁ&f’ %Br 8RR r'edH&s i pmf""""*,‘;‘er 0

strain" stretch bmbadméet)as&sshmdﬂneFBgurp the ther elistdcozed waistiandi 3%
stretch |am na.teﬁrr@ie%fam}oisa bAEriEed @P&ﬁﬁwoaedmﬁerahs umakéﬁ%gam ol res
of material whic ot

e setured Lo ONE .an |ang a_portion
of their coextendh§ecelagtiaized wsthand 35, preferably comprises a portion of ‘the

topsheet 24; a portion of the backsheet 26, this portion of the

10 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, prefer;ably by dynamic mechanical bonds, to form an

elastic laminate prior to being combined with the topsheet 24 and

15 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

20 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 topsheét—24 and

25 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

configuration. The elastomeric member 76 can be operatively

30 associated in the elasticized waistband 35 in a number of

different ways. As an example, the elastomeric member may be

operatively associated in an elastically contractible condition so

that the elastomeric member gathers or contracts the elasticized

waistband. (A more detailed description of the manner in which

35 elastomeric materials may be secured in an absorbent article 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

nis is the replacemant shoet
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30 substantially untensioned ("zero strain") condition; one of the
plies conprising a material which is stretchable and el astoneric
<i,e., it will return substantially to its untensioned di nensi ons
after an applied tensile force has been rel eased) and a second ply
whi ch is el ongatable (but not necessarily elastoneric) so that 35
stretching the second ply will be, at least to a degree,
el ongated so that upon rel ease of the applied tensile

not fully return to its original undefornedb
65

upon
per manent |y
forces, it w.ll

4,081,301 issued to Buell on March 28, 1978; both patents being
incorporated herein by reference.) For example, the elastomeric
members 76 can be contractibly affixed in the "elasticized
waistband 35 by laterally extending the elastomeric member 76,
5 affixing the elastomeric member 76 to either or both the topsheet
24 and the backsheet 26, and allowing the elastomeric member 76 to
assume its relaxed or contracted orientation.
Alternatively, the elastomeric member 76 can be operativeiy
associated in the elasticized waistband 35 by securing the
10 elastomeric member 76 to the topsheet 24, the backsheet 26, or
~ both while the elastomeric member 76 is in a substantially
untensioned condifion, at least a portion of the laminate
containing "the elastomeric member 76 then being subjected to
mechanical stretching sufficient to permanently elongate the
15 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
20 be operativeiy 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
25 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
are disclosed in U.S. Patent 3,819,401 issued to Massengale, et
30 al. on June 25, 1974 and in U.S. Patent 3,912,565 issued to Koch,
et al. on October 14, 1975. A more detailed description of a
manner for using a heat-shrinkable elastomeric member is described
~in U.S. Patent 4,515,595 issued to Kievit and Osterhage on May 7,
~1985; this .patént being incorporated herein by reference.
35 'Typica11y, the topsheet 24, the backsheet 26, the elastomeric
"~ member 76, and any other components are secured together while in

an uncontracted condition. The laminate is then heated (as with

| ant sheet
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" suitable

configuration. The resulting "zero strain" stretch lamnate is
rendered elastically extensible, at |east up to the point of initial
sttetching, in the direction of initial stretching. Exanpl es of such
"zero strain" stretch |am nates are disclosed in 5 US Patent 2,075, 189

t her eby

I ssued to Galligan, et al. on March 30, - 1937; U.S. Patent 3,025,199
i Ssued to Harwood on March 13, 1962; U S. Patent 4,107,364 issued to
Si sson on August 15, 1978; U. S. Pat ent 4, 209, 563 i ssued to Sisson on
June 24, 1980; and U. S. Pat ent 4,834,7 i ssued to Sabee on May 30,
1989.

- Each of these 10 patents are incorporated herein by reference.
Particul arly pr aéetededimetanddchearlastpneriat nembereds f 1 aVhdweddto returnZ €60
strain" stretch, ] u f OpS: . 2 backsheet, and an

el astoneric rrenﬁggmﬁgg%ﬁ3ge%m§5?€\/\}eetgn9f%§ﬂsgr?§; use meshi ng corrugat ed
rolls to nechani cdbpyelastomeeis memberscusgfotend sthe pmesent dneeotitan oay of

L ?ppa(rjldhk@ o@ﬁdnﬁﬁ%mw dfﬁereﬁ&%hﬁé‘iﬁghhﬂes, conﬁigh?%tthﬂg and |
portiens of 5% SRENgg. RSB UE SEETRe S supman iy BechSRRaL S
4,834, 741 i ssuedrom Sapeeorona MpAuBdlityodF elastomenici cugmbetrs) pperabivedo
appar at us' and nRishechated between ARBTtdp3hedt ahd the shcRkIhe RNk Yastamdrdieed,
U s Patent Appll Cgtrl- o} S‘?\“ gl vaNrQ'in widtgzl gr?g’ée%fsthse'ntclnl lt?\g el "slto éroived
Method And  ASBSFattRy haye varying \¢ gLhs; a ¢
member may comprise relatively narrow strands of elastomeric
10 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.
15 Other suitable elastomeric materials for use as the elastomeric
member include "live" synthetic or natural rubber, elastomeric
films (including heat-shrinkable elastomeric films),

formed
elastomeric scrim, or the like.

In an especially preferred
embodiment as is shown in Figure 2, the elastomeric member 76

20 comprises a heat-shrinkable elastomeric film such as marketed by
Exxon Chemical Company of Florham Park, 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 provi'des

25 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
a I-direction bulk so as to somewhat fill the pleats 80 or

30 rugosities of the elasticized waistband 35 so as to optimize its
resiliency. The vresilient member 77 is also preferably
hydrophobic to prevent wicking of liquids out of the elasticized
waistband 35. In an especially preferred embodiment, the
resilient member 77 comprises a nonwoven material in which the

35 fibers are oriented in the machine direction (longitudinal
direction of the diaper) to reduce cross machine direction
(lateral) gather resistance so that the heat shrinkable
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Increnentally Stretching A Zero Strain Stretch Lam nate Wb To | mpart

Elasticity Thereto"; P&G Case 4339; filed by Gerald M Weber et al. on
February 28, 1991; U S. Patent Application Serial 25 No. 07/662,537
entitled "Inproved Mthod And Apparatus For I ncremental |y
Stretching Zero Strain Stretch Lanminate Wb In A Non- Uni f or m Manner
"To fnpart A Varying Degree of Elasticity Theret 0o"; P&G Case .4340;
-filed by Kenneth B. Buell et al. on Fegruary 28, 1991; and U S
Patent Application Serial No. 30 07/662,543 entitled "1 mproved

Met hod And Apparat us For Sequentially Stretching Zero Strain

Stretch Lam nate el@btomericpaember can Ei'mi‘uly:: tontFaer e'faﬁthTohOémwaﬁikh'gt thd ng
The Web"; P&G Cas r.a n_Fepruary
28, 1991 the &mﬂg‘f%é??r e3istancd %i%é‘@e Ghehod CR0: She. Lm;&)P?)’org

| ravvr ngs ' of
‘herein by 35 refdsthand flexural "“"99 per&ilfl. of a particularly preferred

i ncrenent al stretchirghile thesyise@Tienti oiembé PE 5DIpPeeerdbNy "H6k NG ondf! O

-strain” stretgh  petween the elastomeric member 76 and the backsheet 26 as shown in
Figure 3, the resilient member 77 may alternatwe'ly be positioned
betwe_en the . topsheet 24 and the elastomeric member 76, on the
outside of the backsheet 26, on the outside of the topsheet 24, or
in a number of other configurations. The resilient member 77 is

10  preferably positioned between the backsheet 26 and the elastomeric
member 76 to provide greater compression/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 |

15 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

20 resilient member may be formed from one or a plurality of
resilient members; the re'si’lient 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

25 may comprise a portion of any or all of the materials making up
the elasticized waistband 35, including the é]a;tomeric member 76,
the topsheet 24, or the backsheet 26. In a particular alternative
embodiment, the resilient member 77 comprises the same piece as
the elastomeric member 76, the elastomeric member 76 comprising a

30 relatively thick elastomeric foam.

Suitable materials for use as the resilient member 77 of the
elasticized waistband 35 of the present invention include woven
webs; nonwoven webs; foams; laminate materials including film
laminates of nonwoven laminates of two or more nonwoven layers;

35 scrims; corrugated materials that provide stiffness in at least
one direction; and any combination of the above materials or other
materials as are known in the art. )
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66 | am nate el asticized side panels of the present invention are set

forth in Figure 8. The fully assenbl ed di aper web 810 i ncl udi ng t he
"Zero strain" side panel web is directed through the

i ncrenmental stretching system 5 Referring to Figure 8, the timng
of the diaper web. 810 containing the substantially untensioned
eladtic side panel menbers (el astoneric patches 804) is such that the
"substantially unt ensi oned el astoneric pat¥hes 804 substantially
coincide with the corrugated or grooved segnents 824 contained on the

uppernmost 10 corrugated rolls_825 as the diaper web 810 passes between the
segnents 824 of the Panbisaabty preferipdapeterialyl ifer Hms reahtient tmember 77
continuously corr tgmpEideOmopwd@®He dwdBVWETHERS are OhYaVBhEE i ¢ Ohhd BRat: have al N

Gebrents 824 are dreiralin GocedSited NaBTRTR ¢ihee Pl B5raY feast about 4
é ' cm in the cross machine direction and at least about 12 cm in the

5 machine direction. An exemplary material comprises a hydrophobic,

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

10 denier bicomponent fibers of polyester core material and
copolyolefin sheathing material, such fibers being available from
Hoecht as CELBOND stable fibers; or of a polypropylene core
material and polyethylene sheathing material, such fibers being
available from Danaklon or Hercules. ~After carding the nonwoven

15 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

20 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 thérmop]astic fibers are
available from Fiberweb North America of Greenville, North
Carolina or from Veratec Corporation of Walpole, Massachusetts.

25 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
mechanical stretching to permanently elongate those portions of

30 the backsheet forming the elasticized waistband 55). A
prestrained backsheet improves not. only the extension of the
elastomeric member 76 but also the heat-shrink contraction of the
preferred elastomeric members 76. In a preferred embodiment as
shown in Figure 2A, the prestrained backsheet assumes a pattern of

35 ribs 142 (strained portions) and unstrained gaps 144 between each
rib 142 and between each row of ribs. This pattern is determined
by the method and apparatus used to prestrain the backsheet. In
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15 patches 804, as neasured in the machine direction, so as to inpart

a degree of extensibility to those portions of the topsheet 24 and t he
- backsheet 26 which are adjacent the el astoneric patches 804 in t he
| diaper 20 (i.e., an extension panel 110 is forned). In

'addition, the grooved ' segnents 824 preferably are not of 20
suff|C|ent |l ength to extend into the first wai st region of the

adj acent diaper, since it is preferable not 400 inpart a degree of
extensibility to the portion of the elastoneric patch 804 t hat wil |

formthe position 0 of adj.acent. di ape Whi | e the
exact confi gurat it thg "5’5&%"!?8 ﬁ'ﬁtlfdégﬁ'fth c}ietﬁ@s 3 °~c?t§rrﬂ!‘5¥‘rehi%"§ &reves
on the uppernost langl PAMr ot (@boutigdbenn) wide, havd 2 debth \odr 9, 128epsondi ng
~upon such factor a@o"‘uttfﬂ rrq;,:irtfh Qfspacmg ok

Y g t ro
strain" stretch naé o cm @é%? tﬂocthpggkﬁs( agg df“o [\tﬁ)h“'7r
| approxi mately O. ia@ ﬁ’eg"" an 'heé arey HE e@céﬁ'lﬁeé B'P“aﬂﬁrbmsr?ﬁ%‘éﬂe? 82

| degrees as mBasupeeferabhyhabo®D 5.5pdakhes {abbus patalmm) owvdd Ibgy absurove in@pt h

| of approxi mately 0 m have been enployed in a particularly
' preferred enbodi r@b@tﬁ 2 mm) 'J F‘Ee present invention. The exterior peak of
each corrugation Theo‘?ﬁcf‘ﬁ’&“&f 26 fethe resendoinveptiens capl be rreptrained

exhibits a radi upy directdhgapheorabkitley GhPdughi Rahemcredentalt Rchdriesnal -
groove formed 3% o QRINPIYstdbl) ARTIEr (GOt WPEFRTEn deSRrTELd herii WPl S 2
10 - respect to the formation_of the "zero strain® stretch laminate
elasticized side panels 30, prlor to combmmg 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.
15 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 grodved segments contained on the uppermost
corrugated rolls as the backsheet passes between the segments of
the uppermost .corrugated rolls and the corrugated or grooved
20 lowermost corrugated rolls. The backsheet can alternatively be
prestrained by using deep embossing techniques as are known in the
art.
In a preferred method for mak{ng the diapers of the present
invention, after the backsheet web has been prestrained, and after
25 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- shrmkable elastomeric member is dynamically mechamca'l'ly
bonded mth the topsheet. The resulting topsheet/elastomeric
30 member/resilient member laminate is then applied to ‘the
prestrained backsheet web of the diaper and dynamically
&iechanically bonded together to form the elasticized waistband 35.
This diaper web is then passed to a heat shrink apparatus to -
contract the heat shrinkable elastomeric member.
35 The elasticized waistband 35 further comprises transverse
regions of securement 78 shown in a genera'lized representation in
Figure 1 and in Figure 2. A more detailed description of the
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approximately 0.040 inches. Wwen the corrugated rolls are

adj usted so that their opposing peaks overlap one another to a

69 - dept h bet ween about 0.150 and about 0.175 inches, good el astic
characteristics have been produced in a |am nate web of-the pr esent

I nvention conprised of 80 ml thick elastoneric pol yur et hane foam
~ pdtches substantially continuously bonded on 5 their opposed surfaces to
~aone ml thick polyneric backsheet and &l nonwoven 't opsheet having a

basis weight in the range of about 18
transverse regions of securement and alternative configurations
for them are found in U.S. Patent 4,515,595 issued to Kievit and
Osterhage on May 7, 1985, and which patent is incorporated herein
by reference. The transverse regions of securement 78 extend

5 essentially across the full width of the elasticized waistband 35,
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

10 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 lateral centerline 66 and to the lateral extent of

the elasticized waistband 35. This is the preferred orientation.

15 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

20 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 préferably circular, elliptical,
oval, rectangular, or square shaped. The discrete securement

25 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
selected by those skilled in the art. Examples of such attachment

30 means include adhesive attachment, heat sealing, solvent sealing,
autogeneous bonding, dynamic mechanical bonding, ultrasonic
welding, and the like. Preferably, the transverse regions of.
securement 78 comprise oval (rounded rectangular) shaped discrete
securement zones 79, preferably dynamic mechanical bonds, such as

35 described in U.S. Patent 4,919,738 entitled "Dynamic Mechanical
Bonding Method And Apparatus® which issued to Ball, Goulait & Zorb
on April 24, 1990. and which patent is incorporated herein by
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to 20 grans per square yard and conprised of polypropylene'fibers.

The degree of overlap of the opposing peaks on the af orenenti oned
cdrrugated rolls may of course be adjusted, as 10 desired, to produce nore
or less extensibility in the resultant "zero strain" stretch |am nate
web. For the aforenmentioned roll geonetry and | am nate web
“conétruction, peak-to-peak overlap depths ranging fromas little as
“about 0.050 inches to as much as about 2225 inches are feasible. 15
As can be seen from Figure 8A, the diaper web 810 is caused:- by the
idler rolls 872, 874 to wap the | owernost corrugated rolls 821

sufficiently to caeéerenke, adspasedvirc urons podt coldfid githovsme icolumn miE< Uiy 6 8)

| ocat ed i Medi at eljyragl $EdN 16 OfgrinD r S 3 t he
lowernost rolls 8 l reﬂ]%ﬁgf\i]/gpuum tgrtgs 85%1%'33%\?\% c‘r%e’g‘rreagp@@'ﬁt%i (z)‘ﬁ"ged lg ' as
"to substantially cOPnSFEeRsntn2eRRs 79 are RysfReRbdy gfromt abauts 208 wmelabout

- upper nost cor rugat®878 oin)s by2aboutr €1.3 mm i(abeutnel.5y LONrAWRt eetet prefurabipe
‘rolls 821 to pai u oa fee! i exelt sucti .
~agai nst the d?apergp\%g%d \éf?gldaiﬁout 7'the éi@éggr &\?\'wasa?g% )gfgug%nf%ﬁ?'hé"’
grooved segments gFAMqgentpe toosenter dp the trassvense direcdiorn @ws from about

To minimze the bui.9dmm00375cinheto abortad @ wmv¢0.0SERh)t Prom centerSb! @nitbe.

untensi oned el ast ofgerie PRInGIERIRI’ BPrdciTod OPS(HRE! rOEPof bond sites are
. eliminated in each column such that there is a longitudinal gap of

10 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 embodiment, the securement zones 79 are
spaced about 8.3- mm (0.325 in) from center to center in the
transverse direction and about 2.8 mm (0.112 in) from center to

15 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.,

20 they are coextensive). This is a preferred orientation, but ‘the
discrete securement 2zones 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.

25 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 pieée of
elastomeric material to the diaper 20 in both the side panels 72

30 and the central region 68 of the second waist region 58. " Thus,
the elasticized waistband 35 and the elasticized side panels 30
can be formed from the same piece. of material to form a unitary
structure. An example of such an elasticized waistband/side panel
configuration is disclosed in the hereinbefore referenced U.S.

35 Patent 4,887,067 issued to Wood, et al. on August 15, 1989, and
which patent is incorporated herein by reference.
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806 and the backsheet web 805 or .the adhesive used to secure the

coi nci ding portions of the topsheet web and the backsheet web to 30
anot her, the grooved segnents 824 on the uppernost rolls 825
conti nuous grooves 823 on the |lowernost rolls 821 may be
conprised of a low friction material,. such as TEFLON, or

one
and the
ei t her
coated with

ar*self-lubricating low friction material such as Per mal on No. 503
spray coating, as available fromMcro Surfa 35 Corporation of Mrris,
[11inois. The vacuum ports 822 on the Ilowernost rolls
821 are preferably covered by a porous material, such as 0.090 inch
mesh

In a further alternative embodiment of the present invention,
the elasticized waistband 35 may have differential extensibility
along the 1longitudinal axis when stretched in  the lateral
direction. The differential extensibility of the elasticized

5 waistband 35 allows portions to laterally expand to a greater

' degree than other portions along the longitudinal axis. This
differential extensibility of the elasticized waistband provides
an abdominally compliant elasticized waistband, “"expansive tummy
panel”, that allows the elasticized waistband to -differentially

10 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.

15 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

20 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 wearsr. Gapping of the elasticized waistband iS
also reduced by the activated stretch since it is held in tension .

25 to snugly fit agéiﬁst 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

_ system improves the fit and containment characteristics of the

30 diaper. ‘

While the closure system may take on a number of
configurations such as adhesive tape tabs, mechanical closure tape
tabs, fixed position fasteners, -or any other means for tensioning
the elasticized waistband as are known in the'art; as shown in

35 Figure 1, the closure system preferably comprises a waist closure
system 40 comprising at least one, typically a pair of, first
attachment components 46 and at least one _second attachment
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68 honeyconb 844, to provide support to the portions of the diaper

web 810 acted upon by the vacuum and to provide a good gri ppi ng
. agai nst the web so as to substantially prevent | ateral

novement of the web

acted upon by the vacuum Under optinmum

surface

sl i ppage or
across the honeyconb surface 5 whenever the web is

circunstances, the

meExi mum - degr ee of i ncremental stretching which can be inparted to

the zero strain"

portions of the side @4nel containing the elastoneric

pat ches 804 is determ ned by the depth of engagenent between the

‘grooves on 10 se ment

and the cor‘EP

d. rolls 825
RIGIL Foolte prateratiie. Ponoiasets c3FFamAdAtIamIY 501

However, it has lempridiescavprimary fastemingssystiem 38 rsachhthatnithat diaper 20web
s substantial | YN EEG?(%?dtJn"s?zﬂﬂ ?Eé&%ﬂ? s‘difst&ﬁ’%r acﬁrjef%ﬁeﬂ @mbodimenQ'erFt lon

substantially par aI

passes bet ween t He dhaReN HAVEgr A LA Ele’Psdl"Psf“ttﬁéi"g SYSteR F‘ﬁ‘hrﬁesﬁé!j%eée‘“of
i ncrenental sst: re:bmlhorﬂgv absignedit corpandiingd.U.S. PatBnerAjplication) PAG LaseDst

preferred form

carried out whi Ié“?gg | ;ggg?fg;é'mgrbent ’Elt ﬁﬁclh#ﬂ% o,pﬁrt@Hn%n $y$stem

conpri si ng the " zPé‘PW%‘t"BapylﬂamSGr

10

mqiggdnurestband Fit*, filed concurrent)y
herewith; the specification and drawmgs of which are incorporated
herein by reference.

The dual tension fastening system 36 forms both a s1de
closure and a waist closure. 'The dual tension fastening system 36
thus comprises a primary fastening 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

15

20

25

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
Jongitudinal edge 62 in the second waist region 58, and at least

one landing member 44 disposed in the first waist region 56 so as

30

to form a portion of the outer surface 52. Each securement member
42 preferably comprises a tape tab 92 and a first fastening
componeﬁt 112. The 1landing member 44 preferably comprises a
complementary second fastening component 114 engageable with the
first fastening component 112 of the securement member 42. An
exemplary primary fastening system wherein the first and second

"fastening components each comprise mechanical closure elements

35

comprising hook and loop fastening materials is disclosed in U.S.
Patent 4,869,724 entitled "Mechanical Fastening Systems With
Adhesive Tape Disposal Means For Disposable Absorbent Articles”
issued to Scripps on September 26, 1989. Primary fastening

This io tae reniacement shest
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20 are subjected to restraint, as generally shown in" the

cross-section of Figure 8B, to substantially prevent the "zero strain"

stretch | am nate portions of the diaper web from sli pping or
~contracting in a direction parallel to the desired direction of
. stretching as it passes between the sets of sequentially 25
' pdsitioned neshing corrugated rolls. However, the present

i nvention may al so, if desired, be praq‘rsi ced to advant age by
restraining only the el ongatable or drawabl e | ayer or layers of the
conposite, i.e., it is not an absolute requirenent that the

outermost.cI dportioyaem@f ut iiging3Rechanliast ofisute ERMEMSS arél ﬂ@.obeisclo;ed
restraine uring, t | SIGE t G ratd.on. ,Jlnt

| atter instance, f'hebg‘rf'onﬁg’fggf‘e]’tagé'_ms ?“‘ﬁige\?ab{bé%éggfe 3#“?%%’&”3? eEn
- still permanent | ylupravedt kasteningrlipvice” issued itachenions an dulyellhi198P: and

. process, but the g:gli refleh©ns [Hok ko609 enBitied "D §fosaBFe! Gidpér 'WARHK O1mprioded”
‘stretch | am nate

Stretch am nate Wed TR B SRR (pdies «b WGBSty T Digg,o A
- el astoneri c pat chpoimbnygdfasteningssystem havinggcambiodtioni adiedsive/mechining)
during such a progggsure RGemnts NP4 Ydescribed 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

10 incorporated herein by reference. In a preferred embodiment of

the present invention as is shown in Figure 1, the primary

fastening system 38 comprises an adhesive tape tab fastening
system comprising a tape tab 92 having an adhesive attachment

layer 96 and a landing member 44 cohprising a reinforcing strip

.15 116 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 strip, and indicia means disclosed in U.S. Patent Bl

20 4,662,875 entitled "Absorbent Article” issued to Hirotsu and
Robertson on May 5, 1987.

herein by reference.

Each securement member 42 of the primary fastening system 38
is intended to provide a fastening means for engaging the landing
25 member 44 so as to provide a .secure, preferabiy 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
positioning the fastening component adjacent the landing member 44
30 so as to achieve an optimum fitting side closure. Thus, the
securement member 42 may comprise any of the well known
configurations and means for achieving a side closure on a diaper
such as (i) a patch or strip of a fastening component disposed to
form a portion of the inner surface of the diaper or (ii) a tape

35 tab having a fastening component positioned thereon.
As shown in Figure 1, each securement member 42 preferably
comprises a tape tab 92. Any of the well known configurations and

Each of these patents are incorporated
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69 It can only undérgo this sanme anount of retraction when it returns
to its undistorted configuration. A "zero strain"

_ stretch

| ami nate enbodi mrent of the af orenenti oned type may al so

exhi bi t sone degr ee of 5 di sproportionate localized straining in
t he el ongat abl e web or webs,; particularly in the areas imredi ately
adj-acent the opposed edges of the elastoneric patches. |In the case
of an opaque pol ymeric backsheet web, t hese disproportionately
strai ned portions can becomne sufficientﬂ? thinned that they may even

appear. 10- transparent despite the fact that no rupture has taken pl ace.
I'n such i nstgnaeact fvhs oMt t&pRatd0 Yoay (Ge Used! {If theTrevdmUsARRL) oS
For example, an exemplary tape tab is described in- detail in the
hereinbefore referenced U.S. Patent 3,848,594 issued.to Buell on
November 19, 1974, and which patent is incorporated herein by
5 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
10 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
15 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
20 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
25 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
portion 95 extends inwardly from the longitudinal edge 62 of the
30 diaper 20 preferably up to and juxtaposed over a portion of the
elastic side panel member 90 so that the load carried by the tape
tab 92 is transferred into the elastic side panel member 90
resulting in more effective distribution of the loads (wearing
stresses). The tab pbrtion 94 is also preferably shorter in the
35 lateral direction (width) than the release portion 95 so that it
is easier for the diaperer to initially grasp the tab portion 94.
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the "zero strain” stretch lam nate portions of the diaper web is

not
I npaired. Enbodinents of the latter type are normally enpl oyed
in.situations where the aesthetic appearance of the "zero 15 strain”
stretch lamnate portions of the resultant diaper is ei t her
hi dden from view by the design or configuration of the di aper or, if
vi‘'si bl e, is of no concern to the user of the diaper. In still

anot her enbodi nent of the present invention en rupture of one or
nore of the el ongatabl e nonel astic webs may not 20 render the
resul t ant "zero strain" stretch lamnate web unacceptable for

its intended purposqhe(fasdening ldﬁtﬁuah@nt of tﬂeheecuremen@atﬁlk&l?e% foiﬂ%btﬂé’es
not necessarily d stroy

| i
O ended: surposs S1o1ussY bEBedr U sEediERedy member B8 hPWhe: inan ety
web provides the destmdgfmphm ph thaelangdéng nembers 44 5htl$.c|tb9 fastawing

exanpl e, sone degri@fpdient UnirbviBes | i th&ns for eléa.ae@h@bl %ebae&ﬁd\%ﬁént\w
will not dest roy the, i r’rgerw ous

the el ast oner b’ pdASHAIRE) cappoRy pEdne Tandiog heghet 4, Bl fRsden tof chirst)
This is particul amayst megion t56 and ther seqnndt waistt regon’' 58r tn anr everlamtimgt ch
| am nate web enbO%HPmmt?& tof v%érhgsééi%t §E‘&é 8A1b¥ufe0%+ we%agw%ng
between the plies iIn ce reJatively close ad nce of
the plies to one Further.gib Plérp'éﬁfFE'FEd ﬁg?'er?erﬁ’tiéPe"str‘é't ahTHger eh gt fexantn
ply damage size wearers and that the fastening system be simple and easy to
' 10 use. Therefore, the fastening components should allow for
variable positioning of the zone of closure so that the diaper may
fit a fange of sizes while also being simple to fasten with
minimal effort. The fastening cpmponents thus comprise any of the
well known attachment means for achieving an adjustable
15 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 suych as a hook
fastening material or a loop fastening material, any cohesive
20 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
25 with 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 fasiening component). Alternatively, a discrete
30 patch or strip of material may be joined to the securement member
42 (a separate fastening component). Preferably, the first
fastening component 112 is a separate material, such as an
adhesive attachment 1layer or a mechanical closure element,
positioned on and joined to the tape tab 92. The first fastening
35 component 112 preferably comprises an adhesive attachment layer 96
coated on the tab portion 94 to form the fasteniﬁg surface 98,
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difficult to detect by the end user or the diaperer.
t he di aper web 810 shown in Figures 8-8B is 35
t?0, t he passage of air by virtue of the
backsheet web 805, the vacuum ports 822
honeyconb material 844 can, if desired, be
70 enpl oyed i medi atel y adj acent each set of machine direction .
oriented grooves 823 in the |owernobst corruggted rolls 821.  If t he
el astoneri c patches 804 are sufficiently pervious to the

Because
substantially inpervious
presence of the uppernost
covered by the porous

In addition, the first fastening component 112 may be
positioned anywhere on the securement member 42. For example, the
first fastening component 112 may be positioned in the side panels
72 of the second waist region 58 adjacent the longitudinal edges

5 62. (Exemplary examples of this construction are shown in U.S.
Patent 4,610,682 issued to Kopp on September 9, 1986; and in U.S.
Patent 3,141,161 issued to Farris on July 21, 1964; each of which -
are incorporated herein by reference.) When the securement member
42 comprises a tape tab 92, the first fastening component 112 is-

10 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
adheéive/mechinica] closure element having an adhesive attachment
layer-and a mechanical closure element disposed on another area of

15 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 referenced
U.S. Patent 4,869,724 entitled "Mechanical Fastening Systems With
Adhesive Tape Disposal Means For Disposable Absorbent Article”

20 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

25 56 and the second waist region 58 in an overlapping configuration.
The landing member 44 may be disposed anywhere on the diaber 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

30 to form a portion of the outer surface 52 in the first waist
region 56, so as to form a portion of the inner surface 54 in the
second waist region 58, or on any other portion or element of the
diaper 20 which is disposed to engage the securement member 42.
Because the landing member 44 determines the approximate location

35 of where the securement member 42 should be placed for optimum
fit, the landing member 44 is preferably positioned so as to
achieve variable positioning of the side closure so that the
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passage of air, the suction forces generated by the vacuumw Il 5

pass

t hrough the topsheet web 806 and the el astoneric patches 804 so as to
tfghtly grip the overlying portions of the backsheet 805. In this

i nstance, all three | ayers conprising the "zero strain” stretch

| am nate portions of the diaper web will be restrained during the

i fctemental stretching operation. 10 If the elastoneric patches were
not substantially pervious to t he passage of air, it would be
necessary to either (a) position t he vacuum ports 822 and the
overlying honeyconb material 844 just oyt side the opposed edges of the

el astoneri c patches 804 so that suctionTorces could be exerted on the
backsheet web 805 through 15 the topsheet web 806; or (b) restrain aII
(three layers CoMfibpithay mtberanaergr%tﬁfu N'soSHREL Gh loRt t&@{a

t he di aper web by ans q a a parat us.

~acting upon the first dﬁgege‘ﬁFgéﬂPf et ﬁ?éw&f’ rs wEegion 58 is achww,gd.
suction forces apndi et tthathewhdinapihve veide 8tlosurewnisi nfodthed ﬁ.hluraesacam&& by

t he vacuum ports NQe t H10 (o] h o] [ 844
substantiall pre@éﬁ?%ﬁsgf {cﬂet P‘grﬂs{ qu?ﬁ!e Efstem 40 Qﬁb@éﬁ chh”%fe @Lc
contai ning St he thag,phe afﬂ'?"aﬁ‘!ﬂ ﬁnﬁbﬁsﬁ@ﬂeﬁl‘”""e é %t&iﬁéi‘f@y frrms hthe
804 from slippiwidstotlosepél I IheiN@dingImenber 44 ikaprufarahly eeftededliabset i On

as they pass bet " 15n§1m§nifgt:enterline 67 in the first waist region 56 and
extends laterally outwardly to almost the longitudinal edges 62.

The landing member 44 may either be a discrete, separate

10 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

15 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

20 waist region 56 by an adhesive attachment means (not shown) as
have been previously discussed. The Yanding 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

25 landing member: 44 (second fastening component 114) may be
manufactured from a wide range of " materia'ls and configuratwns

' 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

30 member 42 comprises an adhesive attachment layer 96, the seécond
fastening component 114 of the landing member 44 preferably
comprises a reinforcing strip 116 and/or the backsheet 26. When

the first fastening component 112 of the securement member 42
comprises a mechanical closure element, the second fastening

35 component 114 also comprises a mechanical closure element. Thus,
when the first fastening component 112 compr'ises a hook fastening
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25 portions of the continuous grooves 823 on the | owernost corrugated

rolls 821 and the grooved segnents 824 on the uppernost corrugated

roel-ls 825. Because the "zero strain" stretch | am nate portions
of the di aper web 810 containing the el astoneric patches 804 are 30
| aterally restrained throughout the sequential web stretching
operation, all portions of the "zero strain" stretch | am nate web

| ocated internediate the points of restraint are subject to

substantially uniformincrenental stretchi R as the web passes

bet ween the conti nuous grooves 823 on the | owernost corrugated 35 rolls

st eorr ot Er Rt LB 35Bhnd Has BInIRY nSSRRE IR BereRibny comoriSEE

10

15

20

25

30

35

a loop fastening material.

In a preferred embodiment of the present invention as shown
in Figure 1, the landing member 44 preferably comprises a
reinforcing strip 116 releasably engageable with the adhesive
attachment layer 96 of the tape tabs 92. The reinforcing strip
116 may comprise any of a number of configurations and materials
secured to the backsheet 26 of the diaper 20. The reinforcing
strip 116 is preferably a separate member secured to the 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 breferably prbvide& 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's, 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

comprises an elasticized waistband 35, the waist closure

dynamically creates/maintains 1lateral tensions through the
elasticized waistband 35. .
The waist closure anchors a portion of the span of the end
edge 64 of the diaper 20, preferably a portion of the extensible
span of the elasticized waistband 35. (i.e., The first and second
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71

full est possible degree of elongation during the stretching 5
but al so substantially prevents disproportionately high

This not only maxim zes the effectiveness of the increnental
web stretching operation by forcing the el ongatable topsheet and '
backsheet webs secured to the el astoneric patches to undergo the

operati on,
straining of

t He* t opsheet and/ or backsheet webs to which they are secured in the

areas imedi ately adj acent the opposed peri p%]eral edge portions of the
el astoneri ¢ pat ches. Figure 9 disclioses an alternative
I ncremental web stretching 10 system which can be enployed. In the

i ncr ement i’i| web sttm\m?hmgomionensyaifelthshﬁ\i\m icmoﬁrguiygstgm £ Fh%itrtd)fancdhor .
resiliently conpg | Rle. di e adj acent . eac ide.o
t he grooved segrréﬁ??ogég_"g#% §e.]a"tiﬁ3 ) pg?ng'(sq)gg%sﬁr'ﬁbﬁ‘ltd;‘d',ar 5F§%"£§§.“‘t‘\‘he
conpressi bl e di sitBe ®d@sticizedsddefpanelsrifb ) endagierai Tanchor® t tausedidgrein
tightly grip thetdi mees ihat Weke 916k athedtO! bmpbneh®s UpPbVidtdaiMs

: djui€ab
8B Einigg, ARG DR b L oFN R b 21

coi nci ding no
as generally
ports and the
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resistance so that there is 1little or no shear slippage or
movement between the attachment components once the closure is
achi__eved. 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
dimension(s) at the upper extremities (adjacent the end edge 64)
of the diaper 20. Thus, the waist closure system 40 of the
present inveqtion'cah 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. o

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
when initially fitted. The elasticized waistband 35 maintains,
during use, some portion of the pretension created within it by
the waist tlosure. Since the elasticized waistband maintains some
portion of the pretension created within it, the elasticized
waistband can repeatedly é\astically expand or confrac'_c with the
motions. of the wearer so as to snugly sustain the fit of the
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porous honeyconb material in the enbodi mrent of Figure 8, the cl anpi ng
effect created by the conpressible disks 940 and the 20 coi nci di ng

" non-grooved portions of the lowernost rolls 921 substantially

. prevents the portion of the diaper web 910 cont ai ning the
“elastoneric patches 904 fromcontracting in a direction parallel to
the'direction of stretching as the web passes between the neshing
corrugated rolls. The Figure 9 25 engpdinent can be used w th equal
facility on lam nate structures conpri sed of webs which are either
pervi ous or inpervious to the - passage of air. As will Dbe

appreci ated by tdigper sAgafinsid they vearen's: waiste throughoutoueeoi rg pasttlcﬂlant
met hods may be ejgiipy Gfbafin ebndndbwsdlmklma%u%h wa'n?%lfa&qb' RbLat ¥
|

one anot her to {ogquce t he eneg ts, descr In the resul tant

"zero strain" gy, thepvamen %rqf 5 Sweirer- Sovaiste PAKMAVENto FoabaEet web.
Fromt he descrl pta oitscamtensiedediestate, (ite.,s tbe epretehsion lgpes to zero)proved

met hod and agparWSemw&eumweﬁtB&mVafmeﬁem rémain pé@qH&e gppd de

range of diapers ei.ther co sed ent one or
rmrg discrete, iRAtEEPr Wi, EtFeaq‘ﬁ‘é’Litsk‘g‘f dﬁthi" the q‘&ﬁﬁfétzédv\\@dsb‘&"ﬂl ons.

with further movement and activity by the wearer. (This. is in
contrast to most conventional elasticized waistbands that are not
pretensioned such as to not be able to further contract to
10 dynamically fit the wearer.) This initial pretensioning and
maintenance 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 providé
restoring forces within the elasticized waistband that reduce or
15 counteract the incidence of waistband "rollover". Thus, the waist
closure system 40 provides a closure about the waist of the wearer
to improve the initial and dynamic fit and containment
c'haracteri_stics of the diaper in the waist regions.
As shown in Figure 1, the waist closure system 40 comprises
o0 at lea_st‘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
25 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
30 dimension for the diaper and two distinct zones of 1lateral
tension(s). The zone of tension created by the primary fastening
system 38 secures the garment on the wearer while the zone of
tension dynamically created/maintained by the waist closure system
40 dynamically maintains the upper waist closure during wear.

35 At least two anchor zones 122 are created by the attachment

components when the waist closure is formed. These two anchor

zones 122 are laterally spaced from each other with all or at
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72 It is also recognized that while a pair of neshing corrugated
rolls having their corrugations aligned substantially parallel to

one
anot her are disclosed in the acconpanyi ng draw ngs, the pr esent

i nvention may be practiced with equal facility enploying 5 pairs of
corrugated rolls wherein the corrugations are not all oriented
paral l el to one another. Furthernore, the corrugations on such pairs
of corrugated rolls need not necessarily be Hi ghed

parallel to either
the machine or the cross-nmachine direction. . For exanple, if a

e Mo AYABE ol SR LAE 1aB01cited Luifiahd 6 b 1 15hB SR
di aper constructe usin trarn -

he anchor zones 122. The lateral spacing of these anchor zones

can be achieved in a number of different ways. For example, the

lateral spacing between the anchor zones 122 can be fixed by

5 providing the waist closure system 40 with a pair of first
attachment components 46 iateral]y spaced from each other and a
second attachment component(s) 48 that allows adjustable
positioning with the first attachment components 46 (e.g., the
second attachment component(s) is relatively wide). In this

10 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
closuré system 40 may comprise a pair of second attachment

15 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 latera)
spacing of the anchor zones is determined by the size of the waist

20 Of the wearer and the overall 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 6.

25 The preferred lateral spacing of the anchor zones 122 is
designed to allow passive activation of the waist closure when thes
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

30 Pproviding an effective amount of stretch in the elasticized
waistband that improves the fit and containment of the diaper in
the waist. In order to maintain normal forces within the
elasticized waistband that provide for recovery of the waistband
and minimize f\ipping' out of the tensioned waistband (i.e.,

35 nonrecoverable rollover), the latera) spacing of the anchor 2zones
would desirably be kept to 2 minimum. However, in order to
provide a maximum amount of stretch in the elasticized waistband,
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stretch | am nate technol ogy herein disclosed, .the neshing teeth on t he

pairs of corrugated rolls enployed to increnentally stretch the "zero
strain" |am nate web portions of the diaper web may be arrayed in the
desired curvilinear configuration to produce 15 elasticity along the
desired curvilinear contour rather than in a straight |ine.

It -is further recognized that whil€ the preferred processes herein

di scl osed enpl oy nmeshing cylindrical corrug%aed rolls, the web
restraint principles my also be carried out utilizing an 20 intermttent
stanmping operation enploying neshing platens to I ncrenental |y

stretch the "zer gh&traderal Spaciinghot 2Rk NAchoPOdohedWould be d@Sirabby \WhBs&

article in questgog? kn the.hﬁtteglln§tanc§ Hh@ 1 onlngr?&glre nt is
that the portioni®di® #he® MpEIMM, Lhexetore, the, lateral spaging; #"YY  be
increnental |y seergschgdhubechogemp9aasity b#lance thetneed nforr tyindaiiotngl the

vacuum or cl anpi RgrmBaRerdes’ Aih the AEUNIFBA providing! & Wtfective aRRLISF
exert enough forgs

SXer L enouahy TOLERR@h, i the e} 50d Wassppang, oL Pp0° o7 contraction in
el astic side panel ndmbthes didperarembedimenticshown i fFliguret Aethf0 is deyxighedt
24, the backshggt fitzﬁneditﬁf-stjipt(tsdﬁ 9 abdutD$.8 RY) babies, the" Ftel-gnt
bonding confl gur gL LoN Ofetuesn the snchar 2ones 122 (between the first attachment
components 46) is at least about 25 mm. More preferably; the
10 lateral spacing is at least about 50 mm. In the embodiment shown
in Figure 1, the 1lateral 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 thg distance from the innermost line of securement
15 (i.e., that 1ine closest to the longitudinal 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 dete}mined by measuring the distance from the
20 innermost edge of one of the first attachment componenis 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,

25 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 lateral spacing

30 between the first attachment componenis 46 is fixed so as to
provide for the bretensioning of the elasticized waistband 35 and
the passive activation of the waist closure) while the other
component allows for variable locations of attachment to the fixed
component. This: is in contrast to a "fixed" positioning closure

35 which requires both of the mating elements to be fixed in position
such that the components must -be joined at a specific location
each time the closure is formed (e.g., snaps and buckles). The
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bondi ng configuration. As used herein, an "intermttently" bonded
| am nate web neans a | am nate web wherein the plies are initially
bended to one another at discrete spaced apart points or a 35

| am nat e
web viherein the plies are substantially unbonded to one another in
di screte spaced apart areas. Conversely, a "substantially
cdnti nuousl y" bonded | am nate web neans a | am nate _

73 web wherein the plies are initS8ally bonded substantially
continuously to one another throughout the areas of interface. The

teri ttent bongl g 690U 128 SIS HERR, Letvated watst

closure. By "passively activated®, it is meant that a functional
waist closure is achieved with little or no'additiona1 effort’ by
the diaperer after a suitable initial body/leg fit (side closure)
is achieved using the primary fasteéning system 38. Passive
activation of the waist closure system 40 requires the attachment
components to not only engage each other so as to provide a secure
anchor with little or no additional effort but also to be
positioned on the diaper in an arrangement that creates/maintains
10 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

15 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

20 closure element, the second attachment component 48 may comprise
"identica]f ‘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

25 the engaging elements of the first component and the second
component comprise the same configuration or structure that are
interlocking. Examples of sﬁch" 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

30 “distinct" complementary mechanical closure elements is used
herein to define mechanical fastening systems wherein the first
component is different from the second component but is engageable
therewith such as a hook fastening material and a loop fastening
material. - For example, if the second attachment cbmponent, 48

35 comprises a loop fastening _material then the first attichment
component 46 will comprise a hook fastening material and vice

versa.
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zero strain" Jlamnate webs in those situations where the 5
substantially inelastic webs in the laninate are relatively
el ongat abl e or drawabl e without rupture and where a high degree of
z-direction bulking is desired in the finished ‘1amnate. A
continuous bonding configuration has generally been found
desirable for "zero strain" |am nate webs where the degree of 10
z-direction bulking of the finished lamn®te is not of prine
i nportance and one or nore of the relatively inelastic webs in the

lam nate is difficult to elqongat e gor draw, t,causi ruptuy In
the latter situatidy Usgd %gﬁﬂ'aﬁﬁ gFr@/ Weé‘ht |aﬁﬁ?5ﬁ§9 "ﬂgﬁﬁﬁq 17used to
confi guration naidesigmateald materiad hayings engaging elememdse |'Hm$5 thee| hookvel y
5 g:ogfgt ?ggeregggo';ﬁs@ﬂﬁ;@”ﬁgﬁga?fnﬁwaltshebé '?Gf@t‘?é@tﬁl as a maPd rf‘iEfJHePg It
inelastic webs i sqlféfgrﬁg@&% Be t‘*ﬂgefﬁ}l"ﬁp {ﬂ QDE)BT & LoF thedﬁ?”"hgﬁ?% Should

i ncrenental stretiphi -dpn’rtahgorin tthe rsehse | thadty theosengaging cellemerctsc amayf
t he danaged porti t I YE| Mgl StihC 0] e
el astoneric ply aﬂ@s J?'?f Fﬂg@% ){f %e @'@néh tHEurEOso 1%9"‘5':?3&&8 J'Qt
any damage has YP

engaseod | SRR ReTIATY mechanica) LFdPE\"é’ glenans such
relatively inel asi$ @ \wdm Fastening caterndt olahetiier hook fistentw matertiahded

functionality, (e.g.. shiPgly ék(’%?f"%ﬁ}ng thRerial  F8MGHErAbEY dREdRECUL O
therelatlvelfllnelastlcme :
mechanically engage fibrous elements of a loop fa_st.ening 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,
15  or other materials as are known in the art.

hat

A suitab'le_ 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.
20 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

25 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 wmelt adhesive thermoplastics, ' in particular
polyester and polyamide hot melt adhesives, are particularly well |
30 suited for forming the prongs of the hook fastening material. The
prongs 120 are preferably manufactured using a modified gravure
printing process by printing the thermoplastic material in its
" molten state onto a substrate in discrete units, severing the
material in a manner that allows stretching of a portion of the
35 thermoplastic material prior to severance, and allowing the
stretched mp\teh material to "freeze" resulting in prongs. This
preferred hook fastening material and methods and apparatus for
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25 during the increnental ~stretching operation is generally not

perceived as a negative in the end product. Thus, an unexpected

bénefit which results fromthe use of a cont i nuous bondi ng
~configuration in particularly preferred "zero strain" stretch | am nate
-webs is that it permts the manufacturer 30 of the diaper to select from

a much wider range of -relatively I nel astic webs which nmay be
successfully enployed in | am nates of the present invention. In

essence, it permts the use of re?%tively i nel asti c webs which
woul d not normally be consi dered drawabl e to any appreci abl e extent

in "zero strain” ek c 5 ' . %Nq@ f r t o tJd on.
Accordi ngly, unllgagks?ﬁ{I fuch éx%#dg‘rsnsf%&g‘f% e ig‘{ﬁe‘r\?m;é;gnor?hgﬁﬁgr‘r’ﬁmsygd\j\éﬁ'l e"
as used herein, i&uropean RatentnApplication & cBBHeOBLI afhey frpcters| hsrmbigebs
whi ch undergo a Company; published August 8, 1990, which

incorporated herein by reference.

A loop fastening material provides a plurality of fibrous.
elements that engage the engaging elements of a hook fastening
material. The loop fastening material may be manufactured from a
wide range of materials to provide fibrous elements, preferably
loops. =~ Such suitable materials include nylon, polyester,
10 polypropylene, any combination of these materials, or . other
materials as are known in the 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 nylon woven loop No. SJ340]1 available from
Minnesota Mining and Manufacturing Company, St. Paul, Minnesota.
Another commercially available loop fanening 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" av:ilable from
200 Guilford Mills of Greensboro, WNorth Carolina. An exemplary

inexpensive loop fastening material and a method of making such a

loop fastening material are described in European Patent

Application O 289 198; The Procter & Gamble Company, published

November 2, 1988, which application is incorporated herein by
25 reference. A suitable loop fastening material may also be a woven
o 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
30 of the diaper 20. 1In a preferred embodiment, the loop fastening

material is formed by the nonwoven material of the topsheet 24.

The attachment components may alternatively compf'ise an
adhesive attachment Jlayer (a 1layer of adhesive material).

Adhesives wuseful. in the present invention are preferably
35 pressure-sensitive adhesives formulated to adhere to a surface at
ambient temperature by applying only light pressure. Particularly
preferred adhesives for use herein as the adhesive attachment

.application s
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74 degree of thinning or damage during the increnental stretching

oper ati on. In a preferred enbodi nent of the present invention,

t he el astic side panel nenber 90 is substantially continuously bonded 5
to both the topsheet 24 and the backsheet 26 using an adhesive. A gl ue
applicator may be used to apply a substantially uniform and cont i nuous

| &yer of adhesive to the backsheet 26 and/or the topsheet 24 in those
predet erm ned areas where the substantially unt ensi oned el astic side
panel nmenber 90 will be pl aced. In a 10 p¥fticularly preferred

enbodi nent, the adhesive selected is stretchabl e and the gl ue

20eh el ¢ bl own alRL, IEE fssr mELY megssurBPeEns G veh aRs ves" as,amm Knawmndn ¢ o
be particularly -t'We'I'aI"t- suAnt edgmrill"lbry hot owel¢i pressare-Sensitise aaghesivey is a
Soray o1 Sator et o A g ack Ml oper, Bt ) BP0
Laboratori es of @‘Sﬁq&%”l a\#ﬁ%édéggves, 7Re. of %¥m Grove, Wisconsin under

5 the tradename Findley 990 or H-2085.

The attachment components may further-comprjse a combination
adhesive/mechanical closure element. For example, the attachment
components may comprise a combination fastener such as hook
fastening material and an adhesive attachment layer juxtaposed

10 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

15 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

20 for providing a variable positioning fastener capable of being
passively activated. For example, a cohesive strip or matéfial
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.

25 Patent 4,979,613 issued to McLaughlin & Kleinsmith on December 25,
1990, which patent is incorporated herein by refereﬁce.

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

30 may be manufactured from a material (e.g., a nonwoven web), that
is capable of mechanically engaging the other attachment component
(e.g., a hook fastening material). Further, the backsheet 26 can
be formed from a web having a textured pattern with a layer of
adhesive coated ‘over a portion of the backsheet surface to form a

35 combination mechanical/adhesive fastener (attachment component )
such as is shown in the hereinbefore referenced U.S. Patent
4,946,527 to Battrell. In each of these cases, the attachment
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latter system enpl oys a nozzle having 20 orifices per lineal inch,

as
measured in the cross-nachine direction, each orifice neasuring 20
approxi mately 0.020 inches in diameter. A Findley H 2176 Hot Melt
Adhesive,  as available from Findley Adhesives of E m G ove,
V[sconsin Is preferably heated to a tenperature of approxi mately 340F

and applied to the backsheet and/or the toﬁ]eet at a rate of
approximately 7.5-10 mlligrans per sq i nch. Heat ed 25

conpressed air at a tenperature of approximately 425[err]F and a
pressure Of apprc%iﬁbéﬂn@' Y1§0u6’ﬁ.'a9y $ntl$5lilﬁ3tﬂe|?r 0&%0&5‘& Sﬁﬁor’cﬂ?”ﬁlaper
orifices gﬁ Ffégl noz"z'dﬁ S| st uni f,

di stributi ng t heM&8 Ve )T'l t}lhf"l 3 P'F?{B fﬂ@l’?waow opUPL $& R Miscrete

The intimate corstaép of gatehhjdinadhtxsithe didgert helax kotedetred0embodbmémr t he
tlzrerfowg ggl gasses%onﬁ' & r}rgmtm 'mhem&ah%%ﬁé.&h'c fiponent & CL@% isesyl tant

etch

nat e’ partign ?}pq&eggs pr oV
" softening o th ‘E&Ek?néé?“?ée atgh 0¥ tening '“é %’H‘ aL"‘“E‘!)ﬁ\?thq onal
pol yet hyl ene baﬁd{hmﬁt 26redocas Ao, fortmhasportion 2df tieniongeh aarfurensd ahitk

e ol e TS SEVRARlchlibnen g5 BOS GRSy iR iy sing
i mportant in si t%uaPPF'BHE!‘ ﬂgeﬂ@ topshaeh zl‘ni’hGéStS%'ﬁ“d wais |"r9ﬁa9f! §Bsoma

function, (e.g., inp@ivaoparticudatlye ptefereed embodiment of a medium sized

10 diaper, 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

1ongitudinai centerline 67) by about 19 mm patch of a hook

15 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

20 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

25 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, preferably about 6 mm (1/4

inch). The hook fastening material used for the first attachment

components 46 preferably comprises an array of thermoplastic

30 prongs 120 formed on a backing; the prongs 120 of each hook

fastening material most preferably being oriented with the

engaging méans facing inward toward the longitudinal centerline 67

of the diaper 20. The waist closure system 40 also comprises a

single second attachment component 48 comprising a loop fastening

35 material formed by a portion of the nonwoven material of the
topsheet 24.
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75 Alternatively, the elastic side panel nmenber 90 and any ot her

conponents conprising the "zero strain" portions of the diaper 20 may
be.intermttently or continuously bonded to one another using unheat ed
adhesi ve, heat bondi ng, pressure bonding, ultrasonic 5 bondi ng, dynam c
mechani cal bonding, or any other nmethod as is known in the art.

. The el astic side panel nenbers 90 nay take on a nunber of di fferent
sizes, shapes, configurations and nateriggs. . For

The diaper 20 additionally comprises a positioning patch S0
located subjacent the first attachment component 46. The
.positioniqg patch 50 raises the first attachment component 46 in
the Z direction (thickness) to allow the first attachment

5  component 46 to come in better contact with the second attachment
component 48 and allow the waist closure system to more easily be
closed (with less effort). Thus, the waist closure system 40 is
more effectively passively activated. The positioning patch S0
also provides a zone of increaﬁed flexural stiffness that reduces

10

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 didper 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
15 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 pdsitioning 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 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 S0
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 panel 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 1is completed. Thus, the
. positioning patch 50 extends from the end edge 64 of the diaper 20
inward toward the center of the diaper 20.

In a preferred embodiment, the diaper also comprises
elasticized_sidé panels 30 disposed in the second wajst region 58.
(As used herein, the term "disposed” is used to mean that an
element(s) of the diaper is formed (joined and positioned) in a

20

25

30

35
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exanple, the elasticized side panels 30 may be fornmed fromone or 10 a
plurality of elastic side panel nenbers 90 operatively
associated in each ear flap 88; the-elastic side panel nenbers nay
have varying widths and | engths; or the elastic side panel nenbers may
conprise relatively narrow strands-of elastonmeric materi al

or a | arger
atea el astoneric patch. One el astoneric material which 15 has been found
to be especially suitable for use as the el &ktic si de panel nenber 90
(especially for "zero strain" stretch

_ : | am nates) is an eLastorreric
Loam navi g o0 HPRA g bE bRl ion a5} RSy HEHes Y AR Cp O,
extensi on of it ®elemertsaiofickhel giﬂjleh. on@s aEsehaypte element dainedcte dantheshi ch
e e (5" QR foy dar.) ThésomLrinil ids g pete e
l:gfi Ber' of appro&i‘ﬁg#%ﬂhjy%’?‘rﬁ"lsime feaﬁwlcjf lz}%aéngr%dgf 13@?%%@?\%’&8@‘;
cubi ¢ foot (50.21andgcontamridg fisuh indtially confoumablabfittingrtheud fapex tanc.
Cor por at | on of Fo e g e . B
Foaﬁ] or (b) polﬁref’ﬁﬁhgﬂf'ba@ﬁ diaper hgs ﬁ&englogasfitﬂép ewag"ﬁpﬁg'%engﬁ)%l y
80 nils and a elasdiicizedl side panphy Alilowt they sides ebuthes dpaperctibiexpindt
(0.033 g/cnmB) sSughy Gont@act. Fultir, 2PAE ol AXNCBELEIG58E PaRe ™S 3YURBRIPP and 2PN
and nar ket Edld'mdl?\;intain vwearing forces ' (tensions) 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
15 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 tlhrough
the waist closure system 40 into the elasticized waistband 34.
The elasticized side panels 30 further provide more _effect'ive
application of the diaper 20 since even if the diaperer pulls one

20

elasticized side panel 30 farther than the other during
application (asymmetrically), the diaper 20 will “self-adjust"
dur'ing wear. While ‘the diaper 20 of the present invention

25 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.

30 While the elasticized side panels 30 may be constructed in a

number of configurations, an example of a diaper with elasticized
side panels positioned in the ears (ear flaps) of the diaper is
disclosed in U.S. Patent 4,857,067, entitled "Disposable Diaper
Having Shirred Ears" issued to Wood, et al. on August 15, 1989,
35 which patent is incorporated. herein by reference. The elasticized
side panels 30 may alternatively be formed in a number of other
configurations. For example, U.S. Patent 4,381,781 issued to
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30 t he tradename Bridgestone SG pol yurethane foam or as avail able

from General Foam of Paramus, New Jersey and marketed under the

dgesignation of Polyurethane Foam No. 40310. Oher suitable

. elastonmeric materials for use as the elastic side panel nenbers 90

. include "live" synthetic or natural rubber, other synthetic or 35

: natural rubber foans, elastoneric filns - (including heat shrinkable
el astonmeric filns), elastoneric scrim elastoneric. woven or

76 nonwoven webs, el astomeric conposité8 such as el astomeric nonwoven
| am nates, or the |ike. ' .

Sciaraffa, et al. on May 3, 1983, discloses a diaper having an

elasticized waist in which an elastic member is positioned in an
opening in both the topsheet and the backsheet of the diaper such
that the stretch of the elastic member will not be constrained by
5 the non-elastic materials. While the Sciaffra et al. patent
teaches the criticality cf removing both the topsheet and the
backsheet portions of the diaper in those areas coinéiding with
the elastic member, the present inventors have learned that
satisfactory elastic pérformance 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 diaper showing elasticized
15 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 provided with stretchable side panéls formed by attaching
discrete stretchable members to the side edges of the main body of
the garment. Thus, the elasticized side . :nels 30 of the present

invention may comprise a separate elastically extensible material
or laminate joined to the diaper.

10

20
' 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
25 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‘longitudinal1y 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 edgé 62
being designated as leg edge 106). In a preferred embodiment of
the present invention, each ear flap 88 in the second waist region
58 is formed by the portions of the topsheet 24 and the backsheet
26 that extend beyond the side edge 82 of the absorbent core 28.
35 In a preferred embodiment of the present invention, the
elastic side panel members 90 are operatively associated with the
diaper 20 in the ear flaps 88, preferab1y between the topsheet 24
+his i5 e repiacement sheet
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As shown in Figure 1, the elastic side panel nenber 90
patch of elastoneric material (elastoneric patch) that 5
ext ends through a majority of the Ilength of the ear
second wai st region 58. Wien the diaper is

conprises a
preterably
flap 88 in the

manuf act ured, the
el astoneric patch is preferably positioned so that it fornms not only
- the elastic side panel nenber 90 of one di aper but also the

positioning patch 50 in the first waist region 10 56 of the adjacent
di aper. Thus, registry problens in securing3 the elastic side pane
menbers to the diaper at high speed, such as disclosed in the

previously referencgg vgoqg et gk. pat ent el im nated. Thus, the
el astic side pan¥ld ABepRicksheet 4bar 39| fhat t eeﬂ‘t‘ﬁél% yhdgnPanR) awrmbersg8064
of the diaper 20allowatkk tedastitizod side paplsdd® tb0be aflatbizaddy éﬂt&ﬁsﬂﬁe
The | ength and th 0 liast tated
by the gl aper Wirfi the ﬁa{{ﬁl dlre(f‘ilﬁﬁ [ﬁt%“gﬁyp%ﬁlg{mg?wh}tg? i%rlgl:

st
panel menber 90 Kd PBF@)W“t-uHM]é{eW &l 35té§&1éMde’Et{¢F‘§)U§H tMRANSNE | Sresmeletnqxrh of

the ear flaps88, portios X0 therdifaper chat heil it bm@he@tmcwndespaﬂeldmat)ﬂfn 0
extend t hrough

rtyl f o] ar_fl 88 s as

to form an é?('feggglgeoﬁﬂ tg'(r%ella(l)'{’l‘| Jiﬁ?céhog\m{%r Eh# g?i 1p,anFﬁ§ é 1 on
~ panel 110, Wﬂ“ﬁébam)t|V6W"oftenhe0'@ﬂasﬁqf§¢fzeﬂtymc yparderal tensxona'l
longitudinally forces for the side panels and the waistbands) are applied, and

will return to about its previous size and configuration'when the

10 tensional forces are removed. Generally, 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" elastic).
15

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 e]asticaily 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, Jjoining 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.

20

25

30

Alternatively, the elastic “side panel member 90 can be
operatively associated in an uncontracted state and then treated
to contract. For example, the elastic side panel member 90 can be

35 formed from materials which contract undirectionally -and become
giastic following specific treatment such as heating. Examples of
such materials are disclosed in U.S. Patent 3,819,401 issued to
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extending fromthe base edge 108 of the elastic side panel nenber 25 90
to the leg edge 106 of the ear flap 88, has also been
~nmechanically stretched at least to a degree to be extensible

(i.e., the materials that nake up the extension panel 110 have been
prestrai ned or permanently el ongated). This "prestrai ned"

exXtension panel allows this portion of the elasticized side panel 30 to
effectively elongate (yield) when the "zer 4strain" stretch | am nat e
portion of the elasticized side panel S extended, wi t hout
generati ng excessive tension forces near the |eg regions of the

wear er that couhdsmgspe,sléitnai I ront at,ﬁ_@rysqugndaﬁaarilﬁi 0% Patent 3'§f£55]}, egs.

(i.e., Wthout . the .[presirainedy’ extension . pa 5" tens|ona
forces woul d be JERMRd ROy e@éﬁi' a?gnd' a n@r{?iﬁ Touldh {iﬁts 1Y moERt ﬁ%ﬂ‘gﬁd panel
110 when the el des¢niiptien of de maanest for upingradbeat-shrinkabte etastid mewdent

rub. or chafe tRg ekbrftedt i V@& erpatedbi l48515,505 issued to Kievit and
: 5 Ostgrhage on May 7, 1985; this patent being incorporated herein by
reference. Typically, the topsheet, the backsheet, the elastic
side panel member, and any other components are secured together
while in an uncontracted condition. The laminate is then heated
(as with heated air) and the elastic side panel member is allowed

10 -to return to its relaxed or contracted or{entation. '

In an especially preferred embodiment, the elastic side panel
member 90. is operatively associated in the ear flap 88 by Jjoining
the elastic side'pahel member 90 to the topsheet 24, the backsheet
26, or both while the elastic side panel member 90 is in a

15 substantially 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) 6f the laminate. The composite

20 elastomeric laminate is then allowed to return to its
substantially untensioned condition. The elasticized side panel
is thus formed into a “zero strain® stretch 1laminate.

(Alternatively, the elastic side panel member could be operatively

- associated in a tensioned condition and then subjected to

25 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

30 substantially untensioned ("zero strain") condition; one of the
plies comprising a material which is stretchable and elastomeric
(i.e., it will return substantially to its untensioned dimensions
after an applied tensile force has been released) and a second ply
which is elongatable (but not necessarily elastomeric) so that

35 upon stretching the second ply will be, at least to a degree,
permanently elongated so that upon release of the applied tensile
forces, it will not fully return to its original undeformed
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77 there are a nunber of ways to prestrain the extension panel 110 of
the el asticized side panels 30, the extension panel 110 is preferably
prestrai ned in the same manner as the nechani cal stretching perforned
on the "zero strain"” stretch lamnate 5 portion. Wile the extension
panel 110 of the elasticized side panels 30 may be fornmed from a nunber
of different materials, in the preferred enbodi nent shown in Figure 1,
t he extension panel 110 is formed fromthe portions of the topsheet 24
and t he backsheet 26 form ng the ear flap. 88. 10 It has been

found that the extension characteristics i ncl udi ng the extension
forces, extensi ORofiPlskibiondNITRY sttt frg “zerd!4tehflr (QHBE(ID AMkna@NG st Ne
contractive forces, ast | creeP, | astic _hysteresis; and rate o
contraction of tHBeetbyoreRdered elasticylyy peheasidbigy atr dearbhypt bmtthe point
consi derations i nft Haiplf gtratcdngf in the direction of initial stretching.
Examples of such "zero strain" stretch laminates are disclosed in
U.S. Patent 2,075,189 issued to Galligan, et al. on March 30,
1937; U.S. Patent 3;025.199 issued to Harwood on March 13, 1962;
U.S. Patent 4,107,364 issued to Sisson on August 15, 1978; U.S.
Patent 4,209,563 issued to Sisson on June 24, 1980; and U.S.
Patent 4,834,741 issued to Sabee on May 30, 1989.
10  patents are incorporated 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 1§,
1978 and U.S. Patent 4,834,741 issued to Sabee on May 30, 1989.
Particularly preferred apparatus and methods are disclosed in
20 co-pendiﬁg, commonly assigned, U.S. Patent Application Serial No.
07/662,536 entitled “Improved Method And Apparatus For
Incrementally Stretching A Zeiro 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 Serial
25 No. 07/662,537 entitled "Improved Method And Apparaius For
Incrementally Stretching Zero Strain Stretch Laminate Web In A
Non-Uniform Manner To Impart A Varying Degree of E\asticity
Thereto®; P& Case 4340; filed by Kenneth B. Buell et al. on
February 28, 1991; and U.S. Patent Application Serial No.
30 07/662,543 entitled “"Improved Method And Apparatus For
Sequentially Stretching Zero Strain Stretch Laminate Web To Impart
Elasticity Thereto Without Rupturing The Web"™; P&G Case 4341;
filed by Gerald M. Weber et al. on February 28, 1991; the

specifications and drawings of each one incorporated herein by
35 reference. '

Each of these

15

Details of a particularly preferred incremental stretching

system which can be employed in making “zero strain" stretch

This is tee replacement shest

9 & QEP 1996

fyate:



15 both the elasticized side panels 30 and the diaper 20. The
extension characteristics give the diaperer and wearer the overall

per éei ved "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 tensi oning of the diaper 20 during
application, the total anmount of resultant stretch is that desired to
achi eve/maintain good conformty of fit An el astici zed side
panel- with a relatively hi gh ext ensi on nodul"us can cause red marking
on the wearer's skin while a relatively | ow

ext ensi on nodul us can

cause saggi ng/ s| ppinage 1 akbrc i40aT Side pinels Bfaghé fbb'éﬁdrtshﬂi%nw&?'a?eh?é&l ng

too little avail
conformty and
wear and hard to

griinn Flsire 8 he, ruilg pGamb iRl afengt, v siar Sihunfle

tugn zepp strainfj apl;ie heanehg webastsi ctimegted ddhpovehl sthe

very | ow cont ract,hy,eemema] s{,cg&ﬁsn Qgsm\or el astic creep or elastic
hysteresis y not st

t end
sag/slip on he wear &8 ¥errmg ttgs ‘%Cﬁg *n tngf'\‘/\'ﬁﬁger&ﬁdggﬁ)n&épﬁﬁgﬁfg0810 :

For the el astici zedt&indeg pahel sstlb@tmftwh\a pustensfonedv ealias big
been found that tﬂ%ﬁb@?&t

?9?&59.9 @r i‘i% ekséﬁﬂsﬁfsﬁ:ﬁt@ﬁﬁ' Qﬂ% sub_?taﬁﬂra??y
ext ensi on nodul us are er.a ge ntq he ext ensi on
qngergsﬂgagcbrelmagpqﬁcea%g es 1804, O“ISS ntrally coincide with

force preferabl y

10

the corrugated or grooved segments 824 contained on the uppermost
corrugated rolls 825 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 g21.

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

15

20

25

30

35

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). 1In
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
of the present invention. The exterior peak of each corrugation
on the aforementioned corrugated rolls typically exhibits a radius
of approximateiy 0.010 inches, while the internal groove formed
between adjacent corrugations typically exhibits a radius of
'approximately 0.040 inches. When .the corrugated rolls are
adjusted so that their opposing peaks overlap one another to a

This is ‘“.“e
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250 gransf. It is preferred that these extension forces be
generated at extensions between about 0.25 inches (6.25 nm and

78 . about 1.25 i.nches (31.25 nm. For the nost preferred enbodi nents,
the elasticized side panels preferably have an extensional force
bet ween about 250 gransf and about® 500 granmsf at an extension of

bétween about 0.25 inches (6.25 mm and about 0.75 inches (18.75 5 nmj .

Avai |l abl e stretch neasures the maxi nrum ancémt of nateri al available in

the elasticized side panels to reversibly stretch to
depth between about 0.150 and about 0.175 inches, good elastic
characteristics have been produced in a laminate web of the
present invention comprised of 80 mil thick elastomeric
polyurethane foam patches substantially continuously bonded on

5 their opposed surfaces to a one.mil thick polymeric backsheet and
~a nonwoven topsheet hav1ng a basis weight in the range of about 18
to 20 grams per square yard and comprised of polypropylene fibers.
The degree of overlap of the opposing peaks on the -
aforementioned corrugated rolls may of course be adjusted, as
10

desired, 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.
15 As can be seen from Figure BA, the d:aper 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,
20 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
25 uppermost corrugated rolls 82S.
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
30 one another, the grooved segments 824 on- the uppermost rolls 825
and the continuous grooves 823 on the lowermost rolls 821 may be
either comprised of a low friction material, such as TEFLON, or
coated with a self-lubricating low friction material such as
Permalon No. 503;spraj coating, as available from Micro Surface
35 Corporation of Morris, I1linois.
The vacuum ports 822 on the lowermost rolls 821 are
preferably covered by a porous material, such as 0,090 inch mesh
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conformto the wearer's body during wear. Thus, the anmount of
avail able stretch relates to the maxi num anount of extension that 10 t he

di aperer has available to fit the diaper to the wearer. In addi ti on,
t he maxi num anount of recoverabl e extension avail able for the diaper
to conply with wearer's body. The available stretch is
cdlculated fromthe equation: ((stretched length - origi nal |ength)
- original length) x 100. The m ni mum anmount of 15 avai l able stretch
required for a diaper application using%8 el asticized side panels
Is preferably an-avail able stretch of at | east about 35% for nedium

si zed di apers and, at S boyyt 0 - rge sized di apeJ,s. ..
The amount of sus?%eﬁgﬁ'ﬁet&éght%a'@? ?‘\ﬁedef s* E‘Ieoq'r(‘t gﬁsﬁ‘ﬁnf"%ﬁé’r"feaPZ{"e dbgpert he
el asticized sidewgin$dP acked: Heon\dyr the vasuum andnporprgmide a gopd qgrdppingof

the el asticized sigkfapangjaind0 tHeaslebCisgeds Stalesubstitially phebént lateral .
insufficient contractive forces rFsg‘Ibt |eg’ t.he di aB‘er slip |E%l?down
after being worn ZhEPPA¥HARG. MEXEMERY; Ok EWhiYeR(3qyRsSS the f'lﬂ“@é%“f?aﬁf' ce
the confort for twkenseer dheaweb ps a¢ted upordwyuthe ¥8cuumzar ki ngs on t he

wearer's skin. —Contrggdde/e dpRiifiin | ScFRamstaRbesiS the mhidfindhO’ WRgPES UWH T
w dt h produced whil e rel g

particul ar ext e-nsi‘Bﬁeme?ﬁ)ﬁbggﬁégpﬁbaghg{}girclﬁérhes i@arigmgsltaé %tteé%eﬁf’““'
i nvention, the coportions wf ftbe csidefpaned edndainingzthe elastomeric patches 804
" is determined by the depth of engagement between the grooves on
segments 824 of the uppermost corrugated rolls 825 and the
continuous grooves 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
15  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

20 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 s'Iippirig

or contracting in a direction paralliel to the desired direction of

stretching as it passes between the sets of sequentially
25 positioned meshing corrugated rolls.

10

However, the 'pre_sent 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

30 elastomeric patches also be restrained during the incremental
stretching operation. In the latter instance, the elongatable or
drawable layer or layers are still permanently elongated during
the incremental stretching process, but the z-direction bulking in
the resultant "zero strain” stretch laminate web may be somewhat

35 less pronounced when the stretching tension is removed. This is
due to the fact that the elastomeric patch undergoes a lesser

degree of initial stretching during such a process. Accordingly,
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side panels is preferably at |east about 90 grans/inch at 50% 30

extension (a 50% extension would require the sanple to be
stretched to 1.5 tines its original

| ength). Typi cal el astomeric
materials show a hysteresis | oop of force in their stress-strain
property. That is, for a given extension, the force (extension force)
required to uniaxially extend the 35 el astoneric material is greater
than the force (contractive force) tgg el astoneric material exerts
when it is allowed -to contract fromits pre-extended condition. The
former curve can be referred

79 it can only undergo this same amount of retraction when it returns

to its undistorted configuration.

A "zero strain" stretch laminate embodiment of the

aforementioned type may also .exhibit some degree of

5 disproportionate localized straining in the elongatable web or
webs, particularly in the areas immediately adjacent the opposed
edges of the elastomeric patches. In the case of an opaque
polymeric backsheet ‘web, these disproportionately strained
portions can become sufficiently thinned that they may even appear

10

transparent despite the fact that no rupture has taken 'place. In
such instances the functionality, (e.g., the imperviousness) of
the "zero strain" stretch' lam'inate-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
15 strain® stretch laminate portions of the resultant diaper- is
either hidden from view by the design or configuration of the
diaper or, if visib]e. 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
20 vyvender the vresultant “zero strain® stretch laminate web’
unacceptable for its intended purpose {e.g., rupture 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
another after incremental stretching renders such ply damage
difficult to detect by the end user or the diaperer.

Because the diaper web 810 shown in Figures 8-8B is
substantiaﬂy in{pervious to the passage of air by virtue of the
presence of the uppermost backsheet web 805, the vacuum ports 822
covered by the porous honeycomb material 844 can, if désired, be

25

30

35
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to as the "load curve" and the |atter curve can be referred.to as t he
"unl oad curve". The "l oad" extension force .(extension force) is felt by
the di aperer when the el asticized side panel is stretched to apply the
di aper to the wearer. The wearer nore 5 nearly "feels" the "unload"
~contractive forces (contractive forces) once the diaper is on.
Therefore, the hysteresis |oss 'shoul d not be so great that the

contractive force is | ow enough to allomlﬁaggLng/sllpplng of the diaper
on the wearer. Al elastoneric materPals under goi ng sust ai ned
stress/strain 10 have dimnishing forces wth time (i.e., el astic
creep). Ther e gyed! tuﬂn@dﬂ@@ﬁ egd*&eﬂ’@k%a&” Qet Nio¥ rMH‘?ﬁé OBivdttion
wearing forces over, tine dog A elow.a nmn ] mqﬁglng
stability. The dAriented grqoxes, 8 éhdﬂl 8 et‘r?é’FE‘F?J‘re“'B"é‘gngégptm )y 8. CIf

m ni rum | n pref erthed edattmoeriznt patches h&04or aecnsufificiantipnpetieud 5to f ithal
| ength of the ela r aRou nes
t he ori gi nal engﬁag%e?fpg{nvgl gﬂéf%l?ctggﬁ ﬂfrﬁ@§ eéen'éh%d 99 the gacuﬁjm %‘“

exten5|on
forces and avél | alfass sthraugh the topsheat,web cqofea"d the elastomerie pasches, 8pd
i mpor tant consi dersy a9rty tighthe gpep fiNenovardyiig portiohotdf tie betiashbetigosd

}Ng'ritegagg fﬁeagﬁa; tﬁgggﬂvs\,lghﬁt%d §1fieg9@99i§ye%9 coprisitly 'the { HerfXEEATHON
stretch laminate portions of the_diaper web will be restrained
during the incremental stretching operation.

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

15 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

20 Figures 8-88 by the vacuum ports 822 acting through the porous

honeycomb material 844 substantially prevént 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

25 portions of the continuous grooves 823 on the lowermost corrugated

rolls 821 and the grooved segments 824 on the uppermost corrugated
rolls 82S.

Because the "zero strain" stretch laminate portions of the
diaper web 810 containing the elastomeric patches 804 are

30 laterally restrained throughout the sequential web stretching

operation, all portions of the “zero strain" stretch laminate web
located, intermediate the points of restraint are subject to
substantially uniform incremental strétching as the web passes
between the continuous grooves 823 on the lowermost corrugated

35 rolls 821 and the meshing portions of the grooved segments 824 on
' the uppermost corrugated rolls 825.

10
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may be greater than the extension forces of the elasticized side
panels 30, in a preferred enbodi nent 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 25
el asticized side panel 30 at its designed extensions. An
elFasticized wai stband 35 having | ower extension forces than that
"the elasticized side panels 30 provides foryjeasy stonach
wi t hout di splacing the diaper on the child. The higher ext ensi on
force elasticized side panels allow for small 30 di nensi onal
changes over the hi ghischainoely mheindzeseddte effecbiyenesie of the ipcoehgot.ﬂ

Eg{n; g:t?lb![y | iegs P ?ﬁﬂe‘?@hm Nop éﬂ?\oﬁ/‘g@r gﬁrcm-gh}ﬁe Q‘?ﬁh&ﬁab\e topﬂgéeé‘rf' qursough
the reduction ofaskgs 29"’”@@%&8‘58 Y‘bltﬁ'Svéf astaperic P“Cl"S?I‘q ANGErIeh ?ront
of the di aper arfmwar apéssibleli degralei ppfi nglafgatiodS durtihg dhepetretchdngper
Fgure 6 di gor odperafiot i o {46, Lt taREral) foreyents dfsbReieTFthatelfhign
i nvention wher eistrairinghabdhe topsheel wadfambyckshpey webs to “which they are
secured in the areas immediately adjacent the opposed peripheral
edge portions of the elastomeric patches.
Figure 9 discloses an alternative incremental web stretching
10 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
15 web 910 and hold it securely against the coinciding non-grooved
portions of the lowermost torrugated 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
20 coinciding nbn-grooved portions of the: lowermost rolls .921
substantially pfevents 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
25 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
30 in combination with one another to produce the benefits herein
described in the resultant "zero strain® stretch laminate portions
of the resultant diaper web.
From the description contained herein, it is clear that the
improved method “and apparatus may be employed to advantage to
35 produce a wide éange of diapers either comprised entirely of or

including one or more discrete, isolated "zero strain” stretch
laminate web portions.

of
novenent
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preferably has | ower extension forces [and/or higher avail able
than the el asticized side panels to provide the inproved per f ormance
di,scussed herein. The el asticized side panels 30 may al so be
provided with 5 differential extensibility along the |ongitudinal
axi s when stretched in the lateral direction. As used herein, the

term "differential extensibility" is used to nmean a material having a
nonuni f orm degree of el astic extensional pr Perties, as neasured in

the direction of stretching at various points along an axis 10 oriented.
substantially perpendicul ar to the direction of stret chi ng.

This may, for exanpl et inalssieevsynizéd thive whlivstai pair of neBHigUEorrAgated
avai l able stretc

ot erontiar s hay TRl 9"“?’2 °°'§)'F‘§?‘é{ra"ég|s§/ﬁ%£& “ubstant TR/ b@HITA 10 T

one another are disclosed in the accompanying drawings, the
present invention may be practiced with equal facility employing '
pairs of corrugated rolls wherein the corrugations are not all
oriented parallel to one another. Furthermore, the corrugations
on such pairs of corrugated rolls need not necessarily be aligned
parallel to either the machine or the cross-machine direction.
For example, if a curvilinear waistband or legband portion is
desired in é'single use diaper constructed using the "zero strain®
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.

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
20  intermittent stamping operation employing meshing platens to
incrementally stretch the "zero strain” stretch laminate portions
of the web or article in question. 1In 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.

stretch]

10

15

25

The elastic side panel members 90 can be joined to either the

30  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
laminate web means a laminate web wherein the plies are initially
bonded to one another at discrete spaced apart points or a
laminate web wherein the plies are substantially unbonded to one
another in discrete spaced apart areas. Conversely, a
*substantially continuously” bonded laminate web means a laminate

35
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designed into the el asticized side panels 30 so that the lateral 15

extensibility varies longitudinally through at |east a portion of t he
el asticized side panel as neasured fromthe end edge 64 of the di aper
20 to the leg edge 106 of the ear flap 88. Wthout wi shing to be bound
by any theory, it is believed that differential extensibility al ong
the | ongi tudinal axis when stretched in the 20 | ateral direction

allows the elasticized side panel to . differentially stretch and
conformto the wearer's wai st during use while providing a secure
anchor about the hip of the wearer so as to pronote sustained fit and

reduce | eakage wéb t lwhenairst thed plies |a@s. inﬁuﬁhlﬁdfbtgﬂaé'cﬁurs%iﬂﬁtm?%ya' | ow
nor e "expansi on. i i “aGco at e changes .i n e
Wearer s body osoltinbBiy' Ro 6re aBiRE iBalHaEPAE Afedt pBE; Tntencace:
(standi'ng, sittThey intgrmigteny bonding comfiguratdonais wermaHybdesimable foa
dfgr?? ~ of rgw sttaaher qaminate tv&bke[‘ﬁi btﬁddsreydiﬂu%g?og Oguﬁ]ﬂe?gi %g'; hgo
el astici zede Si el. . adj acent to the end edge i

requires mc)'? e o?"qosﬁ’g"k%]y t'BFg#%‘%xt"éh%i dn ttg'ebe.I %ggifﬁed"ﬁ’y f‘ﬁét“’e‘y

el asticized wai etdngadatgle or drawztilerwithovtesuptiregandiwhereea llighl degeee of
stretching of thdﬁJegg{d,,CIgIt_ﬁﬂi,(,]gl f?serm'ﬁ-E ang %efirﬂpﬁmrqammlel anty

abdom nal fit. nt | al, ext ensi bi )i can be achieved in

a nunber of contjnpupys erﬂ°“§H§Ps. coRfgUERtiOn| chased 9gneral bnebeen3ofeund have

mul tiple desirable for "zero strain" laminate webs where the degree of

10 z-direction bulking of the finished laminate is not of prime

' importance and one or more of the rélatively 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

15  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

20 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 defeaf

the web’s intended functionality, (e.g., impe_r;viousness), the

damage which does occur to the relatively inelastic web or webs

25 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

30  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

relativé_ly inelastic webs which would not normally be considered

drawable to any ‘appreciable extent in “zero strain" stretch

35 laminate webs of the present invention. Accordingly, unless

expressly stated otherwise, the term "drawable" as used herein, is

not intended to exclude relatively inelastic webs which undergo a
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35 conbined elastoneric materials, multiple configurations for the

el astoneric materials, or the extension properties of the

el astonmeric or other material . or nmaterials naking up the

81 el asticized side panel nmay be nonuniform For exanpl e,
differential extensibility can be achieved in sel ected adjacent

portions of the elasticized side panel by using el astoneric materi al s
havi ng varyi ng extension or contractive forc; , modulus, 5 or ot her

i nherent properties such that nore or less (Varying) | at er al
extensibility is achieved in one portion of the

degree of thinning or damage during the incremental stretching
operation.

In a preferred embodiment of the present invention, the
elastic side panel member 90 is substantially continuously bonded
to both the topsheet 24 and the backsheet 26 using an adhesive. A
glue applicator may be used to apply a substantially uniform and
continuous layer of adhesive to the backsheet 26 and/or the
topsheet 24 in those predetermined areas where the substantially
untensioned elastic side panel member 90 will be placed. In a
10 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
15 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
20 approximately 0.020 inches in diameter. A Findley H-2176 Hot Melt

Adhesive, as available from Findley Adhesives of Elm Groﬁe,
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 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,
such as conventional'-polyetherne backsheet material, this
softening has been found beneficial in minimizing damage to the
35 backsheet during the incremental web stretching process. This may

be_particu]arly important in situations where the web in question

imparts some function, (e.g., impervious), to the diaper.

25

30
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el asticized side panel than the adjacent portion. The el astoneric
materials may al so have varying | engths, sizes, and shapes that
provide differential extensibility. Q her ways of varying the 10

properties of materials that formthe elasticized side panels as are
known in the art may al so be used. A particularly preferred
met’hod and apparatus for inparting a varyi ng degree of extensibility
to a "zero strain" stretch | am.nate is to pass the "zero strain"
stretch lam nate through at 15 |east one set of meshing corrugated rolls,
at | east one of the corrugated rolls hd®ing. corrugations of nonuniform
profile al ong Its point or points of contact with the "zero strain”
stretch | am nat e, web

. a result,.. the portions of the |am nate web
passi ng between theﬁyeetméf“féélyl's{heaf asﬁéﬁdﬁﬁ?(ﬁ%i‘/ menbpE 90,20 anypthey; s
in turn, producecomponentso compreising stheetzdrol skriaial eporttiions iof the diaper 20

nonuni fornty - 45 beCh fdhnitidhtlyor cHhEREHINT bondhdDES e Hdther usy

per pendi cul ar to the nonunjformy profile corrugatlons. . _ &m% -
i aper 20 i s proWRNEabeq 2gpesied.  Jeatandingp, préssure,diondingai i traords ¢ he
wai st regi ons, pbaidingbl gyramicsmechuiicali dondidig, oreghpnotidr wotkud fake is

wearer's back an aw t r emai nder of t he di aper between the
ke th e’ 3,

wearer's legs soO er wai st region, preferably the first

wai st region 56, is f88ielastda sidepanel members 0 may take on a number of
different sizes, shapes, configurations and materials. For
example, the elasticized side panels 30 may be formed from one or

10 a plurality of elastic side panel members 90 operatively
associated in each ear flap 88; the elastic side panel members may

have varying widths 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

15 has been found to be especially suitable for use as the elastic
side panél 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 length.
20 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/cm3), such as

is available from Fulflex Inc. of Middletown, Rhode Island; or as

25 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 éensity of
approximately 2.06 pounds pef cubic foot (0.033 g/cm3) such as is
available from'BridgEstone.of Yokohama, Japan and marketed under

30 the tradename Bridgestone SG polyurethane foam; or as available
from Genefa1 Foam of Paramus, New Jersey and marketed under the
designation of Polyurethane Foam MNo. 40310. Other suitable
elastomeric materials for use as the elastic side panel members 90
include "live" synthetic or natural rubber, other synthetic or

35 natural rubber foams, elastomeric films {including heat shrinkable
elastomeric films), elastomeric scrim, elastomeric. woven or
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the front of the wearer. The tab portions 94 of the tape tabs 92

are
then rel eased fromthe rel ease portion 95. The di aperer then 30 Wr aps
tdhe el asticized side panel 30 around the wearer, while stil

grasping the tab portion 94. The el asticized side panel 30 will

typically be extended and tensioned during thi-s operation so as to
conformto the size and shape of the wearer. The first fastening -
conmponent 112, the adhesive attachnent |ayer &6, is secured to the 35
second fasteni ng conponent 114 of the | andi ng nenber 44 to effect a

side closure. In the preferred enbodinent of the present
i nvention, when thensoven webssuedastomédicnedhpos itesVaicht asledaptemer$c nonwoven
82 1am1nates, or the like.
As shown in Figure 1, the elastic side panel member 90
comprises a patch of elastomeric material (elastomeric patch) that
~ preferably extends through a majority of the length of the ear
flap 88 in the second waist region. 58. When the diaper is
manufactured, the elastomeric patch is preferably positioned so
that it forms not only the elastic side panel member 90 of one
diaper but also the positioning patch 50 in the first waist region
10 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
15 leg. edge 106 of the ear flap 88. Thehlength and width of the
elastic side panel members 90 are dictated by the diaper’s
functional design.

While the elastic side paﬂeI 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 longitudinally
extending from the base edge 108 of the elastic side panel member
25 90 to the leg edge 106 of the ear flap 88, has also been

'mechanica11y' 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
30 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
the ‘legs. (i.e., Without the "prestrained” extension panel,
35 tensional forces would be concentrated along a line through the
extension panel 110 when the elasticized side panel is extended
that could indent. rub. or chafe the skin of the wearer.) While

. 20
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al so "automatically" fornmed, i.e., the waist closure is passively

activated. The waist closure is forned by the engagenent of the first
attachment conponents 46 wth the second attachnent, conmponent 48.
Wth the formation of the waist closure, the 5 el astici zed wai st band 35
IS pretensioned so as to provide the fit and contai nnent benefits

descri bed herein. As shown in Figures 4A-4D, the el astic wai st
feature 34 of the present invention moVes with and conforns to the
wai st of the wearer as the wearer sits, ‘'stands, or noves such that the
end edge 10 Is in the sanme general relation Wi th respect to the navel of

th t | it .
Thgreforewea: ﬁre V\tme 1LY X"Qﬂﬁrtﬁﬁ% t%tfans&% t§'&r§stﬂr1nslttf%ng§te‘?ifﬁ&{ g§6é1 119 of

t Lve
notions in rel atlg}f to ‘tshéc'rfégels‘de Ré“éﬁovﬁp'l nthe gextensjon ¢panel 110 is

wai stline panel zprefet@fycprieattainethe inaithe csfame heanwsar eds atise lhecharewdl v
fits against the

a of.t t n d | h
el astici zed i st nSEh%t h%ér??(%%dr eBgytslﬁgma;?r?mgtﬂ}qWe stretch nllﬁn ﬁate
shown in Fi g\Llﬁe 4@“&8“‘( hé'hidethe sxtgrisdon panel Hfuef the eltaﬁélcrzed side
i nt er connecti ng ppm&llsz:cmenaySSe plormed friomud riulber iofSHiffe@¥mt adatenalshl {rge

zone ilgfzggdm;ibgg% ?@e?@ﬁ%dfmq@w&ﬁ' SHoRPEi? FGuredd " e exteRPIR phREY
is formed from the portions of the topsheet 24 and the
backsheet 26 forming the ear flap 88. _

10 ‘It has been found that the extension characteristics
including the extension forces, extension modulus, and available
stretch (extension); and the contractive forces} elastic creep;
elastic hysteresis; and rate of contraction of the elasticized
side panels 30 are important considerations in the performance of

15 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 thé diaper

20  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.

25 Elasticized side panels having too little 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

30 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
force and extension modulus are preferably within defined ranges.

35 The extension force preferably is greater than or equal to about
250 gramsg¢. It is preferred that these extension forces be
generated at extensions between about 0.25 inches (6.25 mm) and
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originally in. The waist edge of the absorbent core tends to nove

toward the navel. As shown in Figure 4C, as the wearer continues to
sit down, the absorbent core is pushed further toward the navel whi |l e
the interconnecting panel zone 130 tends to flex and fold 25 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 shapi ng panel zone 136 about #ghe pr edi sposed
wai st band fl exural hinge zone 140. As shown in Figure 4D with the

wearer conpletely sitting down, the absorbent core has 30 pushed to
its furthest ext¥Ayt lagéli‘rﬁf'es Ab-25,mm) .y Fon the most preferrednembodimendsti ng

panel zone 130 totthel ) dstéxtabdagdder panélse proferiably havepﬁli téx(!@nsllilfonﬁgethrcet g

absorbent core. . ' n o) [ Xyra eflecte

to be in contact ﬁg?ﬁe%ﬂgg?%ggagﬁﬂmfgnﬁgf s §o? ﬁgagfénﬁcﬁ"y\fﬁ%gs}‘ﬁ%"?

- wai stline panel zditdwaess ahaut fe@h tnshes ctéely mmsand Abonbd .Jhd indhesut 1.7
defl ected abost thm)predi sposed resilient wai st band fl exural hinge

zone 140 to conformto rotrudi ng kst _of. the wearer.. Thus, .a
snug fit between the e\}aagﬁall@iezes&mcrﬂ measuresmqhg maximum amount of material

available in the elasticized side panels to reversibly stretch to
conform to the wearer’s body during wear. Thus, the amount of
available stretch relates to the maximum amount of extension that

10 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

15  available stretch required for a diaper application using'
elasticized side pingls 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

20 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

25 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%

30 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,
the force (extension force) required to uniaxially extend the

35 elastomeric material is greater than the force (contractive force)
the elastomeric material exerts when it is allowed to contract
from its pre-extended condition. The former curve can be referred
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83 wai st band and the wearer's wai st is naintained. As the wearer
stands up fromsitting down, the process is repeated in reverse or der
with the resiliency of the waistband flexural hinge zone 140 provi di ng
a restoring force/nonent ‘that allows the waistline panel 5 Zone 138 to
mai ntain.contact wwth the waist of the wearer as the wear er conti nues
to-stand up, and to return the shapi ng panel zone 136 and the

wai stline panel zone 138 to their previous {h-use (pretensioned)

configuration against the waist with friction finally pulling the
I nt erconnecti ng tt0pane

position with inti ﬁﬁté‘ecg {]agcf&'g%tpvxg'gdn tb E;Patwr %Fggﬁ%lg : *Z‘%Idt e&/g?ée{dggﬂ?sand.
the wai'st of thetheefundoad qgrver. sdbher zload” extppuionnforsec (extensienfareslon
simlar to that ghopgyti noy-i e’ edvhiBerer wiRBCOtRRS dlasticizeut Isade ppmAi tison
during Standlng’sé?ggghégltof%5£ﬂfrthe diaper to the wearer. The wearer more
S nearly - "feels® the "unload" contractive forces (contractive

forces) once the diaper is on. Therefore, the hysteresis loss

should not be so great that the contractive force is low enough to

allow sagging/slipping of the diaper on the wearer.

A1l elastomeric materials undergoing sustained stress/strain

10 have diminishing forces with time (i.e., elastic creep).
Therefore, it is desired to make sure this reduction in wearing
forces over time doesn’t fall below a minimum for weafing
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 orjgina] lengﬁh under tension for 30 minutes.

The extension forces and available stretch of the elasticized
waistband 35 can be important considerations in the berformance of
both the elasticized waistband 35 and the elasticized side panels
20 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

25 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

15

30 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
roll-in at the front of the diaper and overall sliding/slipping of

35

the diaper or diaper absorbent core on the wearer during use. As
-discussed herein, Figure 6 discloses an alternative embodiment of
the present invention wherein the shaped "expansive tummy panel”
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novenents of the wearer resenble the cycle shown in Figures 4B 15 through
4D. Figure 5 shows an alternative construction for the
el astici zed wai stband of the present invention. The elasticized '
wai st band 535 conprises a portion of the backsheet 26, preferably
prestrained; a portion of the topsheet 24; and an elastic |lamnate 20
conprising an elastoneric nenber 76 and a facing nenber 501. The

el astoneric nenber 76 is positioned between 8he backsheet 26 and t he.
facing menber 501 with the topsheet 24 being positioned bet ween
t he backsheet 26 and the el astoneric nenber 76. The el asticized

wai st band 635 i s prrefeEsliy \hasodowar Rxtrasisnadersasnd angépr higheyii aysdiabiiet h
L _heI t opsheet f24 ﬁme&hn] bﬂuﬁksﬂmeéla%ﬁihgidiedidde pane]koﬁetl?ﬁﬁ_idé‘ th'niggr@zggl _
i -lam nate of the Qe i 8 an t he faci ng nenmber in
a separate step, %erﬁfﬁ%"s‘ggﬁ‘e‘%{’ﬁé?§%‘Fﬁ‘g'g the bi-lamnate material to
the topsheet 24 of thdheoelashigized side panghsha®tmyackishede Brovidedewith

el ?rtS)t Omggilc ngnbey; ﬁf@ﬁéﬁ@iikaﬂg é){ctenshib?@ity t Qpemeethes 'Ilﬁﬁgiﬂiiﬁﬁnilheaiﬁg | ¥gkn
the ol astoneri o *HaRers vh She, 1aferal dyrgfBhr] as,'Viag Refpimydp oterm
el astomeri ¢ mat er 'di ffaveptiali extengibility” igeused Bedméan @i materfat Haxingp
nmenber 501 is prehgxallrdr degfde of elasti@OBxidnsidrmli PPopBRt P, 2las SHEups t he
materials previ Ou?kytheesé:irrlecteion of stretching at various points along an axis
10 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 is preferably
designed into the elasticized side panels 30 so that the lateral
15 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 a’lonQ the longitudinal axis when stretched in the
20 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
25 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
30 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.
The differential extensibility can be achieved in a number of
different ways. The elasticized side panels 30 can have multiple
35 corﬁbine_d elastomeric materials, multiple configurations for the
elastomeric materials, or the extension properties of the
.elastomeric or other material or materials making up the
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35 with respect to the materials suitable for use as the t opsheet 24.
The facing nenber 501 is preferably a nonwoven material simlar to
t ke nonwoven material preferred for use as the topsheet 24.

84 ‘Figure 5A shows a further alternative construction of the
el asticized wai stband of the present invention. The. elasticized
weti st band 535 is - formed froma portion of the backsheet 26, pref erably
prestrai ned; a facing nenber 501; an el astonglic nenber 5 76 positioned
bet ween t he backsheet 26 and the facing nmenber 501;

; a portion.of the
topsheet 24 positioned between the backsheet 26

elasticized side panel may be nonuniform. For example,
differential extensibility can be achieved in selected adjacent
portions of the elasticized side panel by using elastomeric
materials having varying extension or contractive forces, modulus,
or other inherent properties such that more or less (varying)
lateral extensibility is achieved in one portion of the
elasticized side panel than the adjacent portioh. The elastomeric .
materials may also have varying lengths, sizes, and shapes that
provide differential extensibility. Other ways of varying the
properties of materials that form the elasticized side panels as
are known in the art may also be used.

A particularly preferred method -and apparatﬁs 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 havxng corrugations of nonuniform profile along

its point or points of contact with the
laminate web. As a result,

10

15

"zero strain® stretch
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, 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 portion 94. The elasticized side panel 30 will
typically be extended and tensioned during this operation so as to
conform to the size and shape of the wearer. The first fastening
component 112, the adhesive attachment layer 96, is §ecured to the
second fastening component 114 of the landing member 44 to effect
a side closure. In the preferred embodiment of the present
jinvention. when the side closure is formed, the waist closure is

20

25

30

35
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and the el astoneric nmenber 76; and a resilient nenber 77 posi ti oned
between the topsheet 24 and the el astomeric nenber 76. The elast|C|zed
wal stband 535 is preferably formed fromthe same 10 materials as
previously discussed and in the sane manner as di scussed with

respect to the enbodi nent shown in Figure 5, except that a '
tric-lam nate of the facing nenber 501, the elastoneric menber 76, and
the resilient menber 77 is forned and then segured to the topsheet 24.
15 Figure 6 shows an alternative enbod%%ent of the diaper and

the elastic waist feature of the present invention. The elastic wai st

feature 634 conpr 'a??:f "iuftﬁn{aiﬁéa‘ﬁ y f*%'rﬂfkf edg@,?%ﬂf@ﬁ%w@\osure &t 'p“ﬁ%ﬁy
i nt er connecti ng panel

zone ura

cont al
g D Eitate Thnnwa sheilosute 3 Formads byothe, gnasdaant lathe
flexurally joinedfiest hattauhmemtoncempanegt parkél sitte the %and attichment

flexural hinge z | ex i t t
panel zone 130 w ?Eﬁ?%’éﬁgonéal n*nl{etﬁt 1{a{'s"!sJefry’(;.f“h{lﬂ) dic the w gig;cgoﬂﬁ@?l lé’)‘ggral

hinge zone 133 f| &latkicized yaisthgnd > is PreéF&%‘t"i"&ﬁ’ 7% a?va?%t%'ﬁﬁ‘d’%ﬁ'!? fith

the interconnecti ngdperthinment berefits2feschksbedhdieneim Figure 6, the
eI astici zed wai st band A@?’

T expansi ve  tummy panelé bar i3 Pefites 4a-4p,PERL 00t ic YAILE rdalurd Hgoean

(1 ongi t udi nal d|rﬁgﬁqug§;nt1o@ventlon moves wtth and conforms to the wa1st of t%e
wearer as the wearer sits, stands, or moves such that the end edge
is in the same general relation 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 paneT zone 138 contacts the waist of the wearer and
15 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

20 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

25 about the absorbent core. The stomach of the wearer also begins
' to puSh'outward]y 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

30 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
flexurally deflected to be in contact with the inner portion of

the stomach while the waistline panel zone 138 has been completely

35 pushed and flexurally deflected about the predisposed resilient
" waistband flexural hinge zone 140 to conform to the protruding
waist of the wearer. Thus, a snug fit between the elasticized

10
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provide for the primary side closure to be fornmed bel ow the area

of
stomach novenent. The |ongest di nension of the elasticized 30 wai st band
685 (as neasured fromthe end edge 64 |ongitudinally inward) is
preferably between about 38 nm (1.5 inches) and about 88 mm (3.5
i nches), nore preferably between about 50 nm (2.0

I nches) and about
57 m (2. 25 inches) for nedi umsized di apers.

Thi s shape provides a
wai st band t hat noves and expands with the wearer's stomach as wel |
as differential ‘Tlateral extensibility such that portions of the
el asticized wais

] t d d re t Lol e
than adj acent po%?gﬁsﬁga?ﬁfg&ef Plg?fe'} s waist 1% %@irﬂ%iﬁ&ﬁ TH€ € s?é]ﬁ'ep
85 : stands up from sitting down, the process is repeated in reverse

order with the resiliency of the waistband flexural hinge zone 140
providing a restoring force/moment that allows the waistline panel

5 zone 138 to maintain contact with the waist of the wearer as the
wearer continues to-stand up, and to return the shaping panel zone
136 and the waistline panel zone 138 to their previous in-use
(pretensioned) configuration against the waist with friction
finally pulling the interconnecting panel zone 130 up into
10

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 48
15  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

20

25 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
topshéet/backsheet with the elastomeric member 76 facing the

30

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
described herein. The facing member 501 is preferably a soft,
non-irritating material such as the materials previously described
35 with respect to the materials suitable for use as the topsheet 24.
The facing member 501 is preferably a nonwoven material similar to
the nonwoven material preferred for use as the topsheet 24..
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the end edge 64. The el asticized waistband 635 conprises a

shapi ng panel zone 136; a waistline panel zone 138; and a pr edi sposed,
resilient, waistband flexural hinge zone 140. The wai st edge 83 of the
absorbent core 28 is generally parallel to 5 the end edge 64 of the

di aper (a straight line) and is noved | ongitudinally farther away from
the end edge 64 to provide for t he deeper "expansive tummy panel". (In

medi um si zed di apers, the wai st edge. 83n§{ t he absorbent core 28 is
preferably positioned bet ween about 50 (2 inches) and 57 nm (about

2.25 inches) 10 longitudinally away fromthe end edge 64.) The diaper
fgﬁg?h gent showrwgarE' swra.o@saqdlfhmml Iaxtmmwéec%netmm&d ek Sﬂnape

t
| onger fir ste%étsf!fc‘ﬁﬁ@n‘fa‘ébﬁﬂ@né’ﬁt §h%f%'eeg1l"r§}83§éﬁ"'dﬁ"t hgﬁ!% t‘;‘ﬁé&lz"%
and a | at er addigtbander53Sosiist i fomned) fireomcha 6p@rtposi of obkel bidiqshmnt%each
15

of the fi rst nt
15 of the l tf?ﬁ&tg‘gl ré‘sngﬁns s anﬁéﬁm member 501; I@eelﬁ%?o?l{gli'ﬁb S'ﬁbeheet

e
26, a portio @°§bb‘§|9é@ eé!{eenar%e%ac é‘l‘%t Bﬁedr%é #‘BE?“WGQ i #¢5ned
between the tops@qﬁortﬂommf the topshedtahsprsit idd betweanr s Ibnekﬁhee\erﬂﬁer

77 positioned betypenffie e1astomeric member 76; and a resilient member 77
' positioned between the topsheet 24 and the elastomeric member 76.

The elasticized waistband 535 is preferably formed from the same

materials as previously discussed and in the same manner as

discussed with respect to the embodiment shown in Figure S, except
that a tri-laminate of the facing member '501, the elastomeric
member 76, and the fe;i‘lient member 77 is formed and then secured

to the topsheet 24.

15 . 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" elasticized

20 waistband 635 flexurally joined to the interconnecting panel zone
130; a first flexural .hinge zone 132 flexuraﬁy Jjoining the
“interconnecting panel zone 130 with the containment assembly 22;
and a second flexural hinge 2zone 134 flexurally Jjoining the
elasticized waistband 635 with the interconnecting panel zone 130.

25 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

30 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
inches) and about 57 mm (2.25 inches) for medium-sized diapers.
This shape provides a waistband that moves and expands with the

35 wearer’s stomach as well as differential lateral extensibility
such that portions of the elasticized waistband adjacent the end
edge 64 are more extensible than adjacent portions:farther from

10

This is the replacement sheet

2 § SEP 1996

‘Date:



AT

20 backsheet 26 and the elastonmeric nmenber 76. The

el astoneric
menber 76 preferably conprises an elastoneric foamwhile the resilient
menber. 77 conprises a nonwoven | ayer such as has been previ ously
descri bed herein.

The bi-lamnate el astoneric materi al of the

el astoneric nenber 76 and the resilient menber 77 25 preferably extends
beyond the nechanically stretched edges of the el asticized waistband
635 and forms a portion of t he i nterconnecting panel zone
130 and a portion of the containnment assenbly 22 since it preferably

extends longitudinally inwardly beyond t he wai st edge 83 of the

absorbent core 2ghe TéiRy Qatgel Q. of ThOelastheidud- lwvatstiane 6BRstommises a
material with the absorbent, c

t
i nt er connecti ng af9 28ﬂ591138°r§ ﬁété 2 “‘“ﬁl?ﬂ gﬂ'ﬁh %ﬁ& f1§§n ?or
rol | -over of thepradasposcdzeueamamtbanaistband fswurﬂ t'nnse emedulﬁ%m The(|n 3

preferred nedi unysisteddgl B3eof fHae absorben®VerreaR8 by WeReral e wIrasielmbi C
mat eri al and. t he a

) The el agquié)ridﬁeﬁaacé{ ot phe” 9nanete LRy o alg 7y el

I ses
stretch | am nat tongibudirfadly flamther away é'f%ﬁhél%@dem sﬁ“b&hdpmél"é%lpﬁb‘l e of

expandl ng beyondifdQe@pérIi*BRjansive 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)
10 longitudinally away from the end edgé 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.
15 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

20 backsheet 26 and the elastomeric member 76. The _e]astomeric
member 76 preferably comprises an elastomeric foam while the
resilient member 77 comprises a nonwoven layer such as has been
pre\ii'ously described herein. The bi-laminate elastomeric material
of the e'la.f;tomeric member 76 and the resilient member 77

25 preferably extends beyond the mechanically stretched edges of the
e'lasticiied waistband 635 and forms a portion of the
interconnecting panel zone 130 and a portion of the containment
assembly 22 since it preferably extends longitudinaﬂ'y inwardly
beyond the waist edge 83 of the absorbent core 28. The overlap of

30 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 e’lasti;cized waistband
635 in this embodiment. (In a preferred medium-sized diaper, the
overlap between the elastomeric material and the absorbent core is

35 between O mm to about 6 mm (1/4 inch)). The elasticized waistband
635 preferably comprises a stretch laminate so that the
elasticized waistband is capable of expanding beyond the original
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86 pl anar state of the diaper. The el asticized wai stband 635 is
preferably manufactured by securing the elastoneric nateri al bet ween
the topsheet and the backsheet (nost preferably in a t ensi oned

condition), and nechanically stretching (as hereinbefore 5 described with
respect to the elasticized side panels) the portion of the elastic
wairst feature in.the shape desired to formthe el asticized wai st band.

(i.e., the grooves and lands of the g6 corrugated rolls correspond
to the desired pentagon shape of the el asticized wai stband.) This

stretch lamnate (preferably the 10 nmechanically stretched,
pret ensi oned, st rpd@osr | stateaoé) the | dieperor The elasdisizedwadsthand 635 is

el asticized wai stliapgrly! MAYPRAuEE B ™SE&IXAR§ the elastomeric material

between the topsheet and the backsheet (most preferably in a
tensioned condition), and mechanically stretching (as hereinbefore

5 described with respect to the elasticized side panels) the portion
of the elastic waist feature in the shape desired to form the
elasticized waistband. (i.e., the grooves and lands of the

‘ corrugated rolls correspond to the desired pentagon shape of the
elasticized waistband.) This stretch laminate (preferably the

10

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
15 waistband is capable of expanding well beyond the dimension of the
circumference of the fixed dimensibn 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

20  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
25 shown in Figure 4A-4D.) This relative stiffness of the
interconnecting panel zone 130 further enhances the ability pf 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
30 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 lénding
member 644 has been modified so as to conform to the shape of the
elasticized waistband 635. The landing member also extends beyond
35 the waist edge 83 of the absorbent core 28 to form a portion of
the containment assembly 22. The landing member 644 preferably
extends well beyond the waist edge 83 of the absorbent core 28 to
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of the circunference of the diaper fornmed by the primary closure ,
system and beyond the initial dinension of the end edge 64 (beyond t he
pd anar state of the diaper itself). (i.e., The elasticized 15 wai stband
I s capabl e of expanding well beyond the di nension of the ci rcunference
of the fixed dinension of the side closure (even beyond t he di nensi on
of the materials initially formng the di aper) so as to follow the
wearer's stonmach novenents.) This expa®ki on can al so be acconplished

by or enhanced (for stretch 20 [|amnates) by "w ndow ng” the elastic
wai st feature. n this

| L , sdhe int ti |
Pone 13015 - ayiar Aowse poah e EREBEIRY cioffies Ybha" 38 s seeBiEfen
stiffness than the primaryhsidenglqsane| (therprinaey Aensionel ine) sheliowetheaneda
fhan as 25 shover [iomeEh o nbuaRnL” (12651 Geibte 10imase, oiric o the
t he i ntercoh éf?irﬁdp%iéltbié)e 1.25\3 ton Fﬁ%ﬁ (3_4\?1&48%§‘Pﬁ%5'a6P|‘i§\ﬁye'lﬁ
the el aSti cedged i $hbah_dp636!bt d\aexp_&snj teepoldngttadinaldysipositiofied he
primary side clpyhgr friohe u\énzﬁa @RGE°Ed i dedomPISR! thisONGwerl 3
preferably conprises a

or'tilono tp t sqm 24, a portion 0?91%90' “t‘ehe
backsheet 26, a pbtR& olfbof 1§ hATEIerd ﬁ‘hef‘?’!,g inally positioned, about ~ 39 gp

el ast oneri ¢ nmenbefaboutancdsé himchpsfromthe nendedge 7in angreferred mediumisivedf
t he | andi ng rrenbeai?pﬁ._si nce the shape of the |anding

10 The shaping 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 bortion of the
resilient member 77. The waistline panel zone 138 comprises a
portion of the topsheet 24, a portion of the elastomeric member
15

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
2¢ . waistline _panél zone 138 (a "windowed" elasticized waistband).
The window is at least about 4.5 mm {about 3/16 inch), preferably
from about 9 mm (about 3/8 inch) to about 16 mm (about 5/8 inch),
long and about 125 mm (about 5 inches) wide for preferred

_ meiiium-_sizéd diapers. The waistline panel zone 138 is thus able
25 to flexurally bend and deflect about ‘the area where the backsheet
- has bgeti removed. (In an alternative embodiment, the backsheet
need not be removed but the pattern of bonding of the materials

. together would create ' the predisposed, resilient, waistband
flexural hinge zone.) Thus, with the removal of the backsheet,

30 the edge compression stiffness (and the extension forces) of the
waistline panel zone is less than the edge compression stiffness

(and the extension forces) .of the shaping panel =zone. As
previously discussed, the .edge compression stiffness of the
shaping panel zone is less than the edge compression stiffness of

35 the' interconnecting panel zone. It has been found that the edge
-compreSSion stiffness of the waistline panel zone is preferably
less than about 100 gramsf, more preferably betweén about 20
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menber 644 has been nodified so as to conformto the shape of the
el asticized wai stband 635. The | andi ng nenber al so extends beyond 35
the wai st edge 83 of the absorbent core 28 to forma portion of
contai nment assenbly 22. The | anding nenber 644 preferably
wel I beyond the wai st edge 83 of the absorbent core 28 to

8 - allow | ower taping of the primary closure systemso as to position
the primary side closure (the primry tensi i ne) below the area of
stomach novenent (i.e., below the | owernost point of the el astici zed
wai st band). The top edge (the edge closest to the end

gramsf and about 50 gramsf, most preferably about 35 gramsf with
the edge compression stiffness of the shaping panel zone being
preferably greater than that of the waistline panel zone, most
preferably about 50 gramsf¢. The bending flexure resto}ing force
of the waistband flexural hinge zone, and preferably the entire

_ elasticized waistband, is greater than about 20 gramsf, more
preferabiy between about 40 gramsf and about 80 gramsf, most
preferably about 60 gramsf.

Based upon the materials used and the manner of constructing
the elasticized waistband, the extension forces at its designed
*in-use" extensions are less than or equal to the extension forces
of each elasticized side panel at their designed "in-use”
extensions. The extension forces of the elasticized waistband are
less than the extension forces of the elasticized side panels to
allow the stomach to move more with the elasticized waistband as
previously discussed herein. Further, the available stretch of
the elasticized waistband is typically greater than the available
stretch of the elasticized side panels. For preferred diapers,
the extension forces of the elasticized waistband are preferably

20 less than or equal to about 250 gramsf at extensions of between
about 25 mm (1 inch) and about 76 mm (3 inches), more preferably
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

25 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

30  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
for the elasticized waistband while the extension forces of the

35 shaping panel zone are preferably between about 175 gramsf and
about 225 gramsg at these extensions. Most preferably, the
extension force of the elasticized waistband in the waistline

t he
ext ends

10

15

This is the replacement shest

2 5 SEP 1936

k)ate:



5

is.preferably Iongitudinally positioned about 39 nm
fromthe end edge in a preferred medi umsized
shapi ng panel zone 136 of the el asticized wai stband 635
portion of the backsheet 26, a portion of the topsheet

of the elastoneric nenber 76, and a portlons%f t he
77. The waistline panel zone.

e i ont - manor P £oi RCRRG, TR WRanse” at "2 SR

di aper.

edge) of the tape tab has al so been | ongitudinally positioned
farther fromthe end edge to acconplish this lower taping. The

tape tab

(about 1.56 i nch)
10 The

resi

AReh

conprises a
24, a portion -
ilient menber

138 conprises a portion of the topsheet

on,of .the
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‘about 6 mm (0.25 inches) to about 19 mm (0.75 inches).

The positioning patch 650 is disposed in the diaper so as to

15

20

25

30

35

“the positioning patch 650.

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
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
lIn 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
arcuate shape absorbent core has ears 700 which extend upwardly
beyond the elasticized waistband 735 to bound a portion of the
elasticized waistband and to further stiffen the areas adjacent
the elasticized waistband 735 and provide additional containment.
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has been renoved. (I'n an alternative enbodi nent, the backsheet

need
not be renoved but the pattern of bonding of the materials t oget her
~would create the predisposed, resilient, waistband fl exural
- hinge zone.) Thus, with the renoval of the backsheet, 30 the edge
conpression stiffness (and the extension forces) of the wai stline
panel zone is |less than the edge conpression stiffness (and the

extension forces) of the shaping panel ne. As
di scussed, the edge conpression stiffness of the shapi ng panel zone
is less than the edge conpression stiffness of 35 the interconnecting
panel zone. |t has bemn faoufidrthenrt tahtermdtive embodimentyr exheonekdsitié urds

of the waistline ne. i f I € h 0
gransf, nore pref Qfﬁgk%ﬁge?%@n&{a‘*goﬁ@a}(” to tha{ Stfowh " 3R ?‘P@Hte % Qxcept
: that the resilient member comprising a nonwoven material is
interposed between the topsheet and the elastomeric member rather

5 than between the backsheet and the elastomeric member as shown in
Figure 2.

previ ously

An alternative embodiment of an elastic waist feature
 additionally comprises a waistcap feature. Such a waistcap
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
15 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
topsheetf.adjacent the waist edge and a distal edge capable of

20 being spaced away from (Z direction) the absorbent core to provide
a channel to contain body exudates.

10

FLEXURE BENDING TEST

The flexure bending test uses an INSTRON Model 4502 as

25 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 ﬁm) diameter metal rods perpendicularly mounted
together. Preferably, the end of the drive rod 1102 (the longer

30 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
drive rod 1102 is mounted to the crosshead unit of the INSTRONf

35 The test sample holder 1104 comprises a fixture base 1105 to
position and support the supporting rods 1108. The fixture base

1165 comprises a base 1106 and two rectangular supports - 1107
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88 gransf and about 50 gransf, nost preferably about 35 gransf with
t he edge conpression stiffness of the shaping panel zone being

peeferably greater than that of the waistline panel zone, nost

preferably about 50 granmsf. The bending flexure restoring force 5 of the
wai st band fl exural hinge zone, and preferably the entire el astici zed
wei st band, is greater than about 20 gransf, nore preferably between
about 40 gramsf and about 80 gramsf, most9) pref erably about 60

gr ansf. Based upon the materials used and the nmanner of

constructing 10 t I St d xt for
desi gned "I n- ‘8’3‘3% ﬁ)gfgﬂe‘ﬁ':rzu Il{z‘g bﬁ'u hﬁgg eﬂ' q{léet HE angnm gn
forces of eaiﬂPPOEﬂ&aéiolnazedBaleﬂtﬁfepabkm madg Oftwﬁiﬁﬂ (ndexigiasd plate
are % 1ess thantt ﬁ‘é’%“‘?‘;ﬂ“eé“’e@‘ZPé’Qé‘%ﬁ"“ﬁﬁ‘e"f [ Soptrdihy o d108 pimatc
X [ el Z o]
15 allow the stonr {ﬁ &Z’ n; ¢4, ﬁlé"uél R ; (aRou ‘g‘ﬁﬁﬁa'z% Fas®
previously di si:usswnlhed eom. eadmrsdwprt iy an/falﬂablféxtwreethﬂseofllos Thiee
e:c afth' ci Izedt wai Stg 3 ngyﬂfcfsa'l'ld gir%ah&intkba% taEet@‘b%' sgided 16 mm ApARLCH
° e elasticize cgt{ter- o-center. Egrsl? ei”?’lgurl'eapﬁrsthe *T-rod" 1101 is
centered between the supporting rods 1108.

The INSTRON is set for a crosshead speed of 20 mm/min, a

10 chart speed of 400 mm/min, and with ful) scale at 500 gramsf. The
INSTRON is set tip 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

15

from the elastic waist feature 34 so that the waistband flexural
hinge zone 140 is preferably centered within the sample 1000,
a]though some samples may not have the waistband flexural hinge
zone centered. The. sample 1000 is at a minimum 16 mm long.
(long1tudmal direction), preferib]y 25 mm or any length
20 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 gramsg). This takes out any
bowing of the sample and insures good contact of the Y-rod with
the sample. Each sample 'is run through the 6 mm travel cycle

twice, with a 30 second stop between cycles. A total of ten
30 samples are run.

- 25

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
deflection force at 4 mm and 5 mm, for each cycle, is determined

35 on the recovery force curve. The recovery deflection force at 4
mm and 5 mm are averaged to calculate a cycle recovery deflection
force. The average of both cycle recovery deflection forces for
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the extension forces of the elasticized wai stband are preferably 20

| ess
than or equal to about 250 gransf at extensions of between about 25 mm
(.1.inch) and about 76 mm (3 inches), nore preferably bet ween about 25
mm (1 inch) and about 50 mm (2 inches). Most preferably, the
extension forces for the elasticized waistband are bet ween about 75
gransf and about 250 gransf at 25 nm (1 inch) to 25 about 76 mm (3.0
i nches) extensions, nore preferably between abspit 25 mm (1 inch) and
about 50 mMm (2 inches). Since in a preferred enbodi ment of the

el astic wai st feature, 0 backsheet has been renoved to
formthe waistline®8§ heqamgi%g?étgmines the sampples recpvery cdeflect tonefavcest | Thee
panel zone are | esdenhding fhexurdOrecosrtye fore foprthessituctive Sbaﬂienﬂvma@|of
zone. - (The edge c r n changed

wi ndowi ng.) The q'elﬁgt gﬁgﬁ%n_f the %H féées?%%vfh’g %’Z’i‘ggﬂ‘ﬂ‘er‘%aﬁsr %on&’ € rl0
preferably between sapBlRs-75 gransf and about 175 gransf at these

desi gned "in-dse" extensions for the elasticized wai stband while the

extension forces of .the 35 shap 6P L r ably between
about 175 gransf and about R ] ]?Qﬁggeiégiten5|ons
Mbst  preferably, the The edgexcempyiessignorsddfeesshéest assescianedNSERON Made

in the waistline 4502 as available from Instron Corporation of Canton,

Massachusetts, a special test sample holder,
10 adhesive.

and mounting
As shoyn in Figure 13, the samples 1002 are mounted to

a 1 inch (25 wm) 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
15  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
20 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 elastuc waist feature 34 in preferably the waistline
25 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)

30 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
will not get into the mounting adhesive. After the mounting

35

adhesive has been given some time to set (apbroximate]y 1 minute
or more), the mounted samples are placed in a 73°F/50% relative

Thic ig the replacement gheet

Datc: 2 6 SEP m



89 panel zone is about 150 gransf at a 50 mm (2 inch) extension and
in the shapi ng panel zone is about 200 granf at a 50 mm (2 inch)

ext-ension. This is in contrast to the extension forces of the _
el asticized side panels wherein it is desired that the elasticized 5
panel s -have an extension force wi ndow of greater than or
2507 gransf at extensions of between about 6 nm

76 mm (3 inches), nore preferably between 3about 250 gransf. to about 500
gransf at extensions of between

about 6 hn1(0 25 inches) to about 19 nmm
(0.75 inches). 10y

so as to abu tumidxtymﬁlg)ﬁ'n%ﬂqgﬂy e%‘s']6 ‘}5@ %Qﬁ?gtﬁ!,‘g ol FHig2Pe"

el ast oneri c adhesive can fully set.

si de.
equal to about
(0.25 inches) and about

The mounted samples are placed on the lower jaw 1400 of the
INSTRON as shown in Figure 14. The samples are preloaded with a 1
to 4 grams¢ preload to zero the INSTRON. Each sample is run
through a 3.0 mm deflection cycle twice, with 30 seconds allowed
between the cycles. Five samples are tested.

A graph of compression force (gramsf) versus compression
displacement (mm) will be generated. A representation run of a
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.

10

The average of the peak compression forces

for the five samples is the edge compression stiffness of the
zone.

15

EXTENSION FORCE TESY |
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.
20 ]

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

25 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.)

30 The sample to be tested is determined on the actual diaper
jtself. 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

35

corresponds to the side edge 91 of the elastic side panel member

80. A standard 1 inch (25 mm) clamp is attached to the opposite
edge of the activated stretch portion of the elasticized side

This is the replacement sheet

" Date: 2 6 SEP 1996



menber 76 of the el asticized wai stband 635. The positioning patch 650
preferably conprises the sane el astoneric foammterial as is

used for
t.he el astoneric menber 76. In fact, the positioning 15 patch 650 can
conprise a portion of the elastoneric nenber 76 if desi red. Thi s
di sposition for the positioning patch adds additional stiffness
in-the first side panels 70 to provide a nore secure and stiffer panel
t hat decreases the folding of the first

_ 9§i de panel 70 at the crease
bet ween the el astoneric nmenber 76 and 20 the positioning patch 650.

In a preferred enbodinent of a - medi um si zed diaper, the
positioning patpinel d0eftyppeallyhthe side edgesObheofi Ahecelasti¢ ruideopanalt o
about 3.1 mm (1/ 8mén%‘ép)90) The } inch-@”\‘imﬁ'fssbo?ﬁtt\m@tascgmnﬁmtﬁn“ﬁ\eo‘c
t he enbodi nent shown 1 n ur e are preferaa

| ongi t udi nal di r eB¥§drPf Jthe @ed&g%eclﬁ'“p 3 Jpagidu H{?] %hgﬁkg"&a f"l‘g‘ the

el astici zed wai st bempbnent of tbeqn-ﬂma'yoffastmidgssys&em03&)rposehs>nech & jgcentt er
area of the dgepegy, elastféﬁﬁ ﬁhéeﬁpe‘i"a?]@tb%gs "i\ng &‘?ﬁﬁ"bﬁe em93d1mw€
preferred | ower

na ni.n st em
In a preferred the lemﬁ.’)‘dﬁm& is gP"giﬁé'ﬂﬂﬁr‘gl ieé“eﬂll Hb@Y e SF emeat 5t
att achnent 30 memsEYORRZNttaparcabps2f avalthyt aheuforte app](iedbchyt the i INSTRON

ks ot dPetthah B U, FBccy Sk By AROULET N’ apPyRyTHhd O
t he diaper.
10

"Each sample is run through a travel cycle to the designed,
claimed, or full extension of the activated elastic portion of the
elasticized 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
15 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/m1n, a
20  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
25 nonextensible areas should not be taken into account; i.e., the
designed in-use extension 1imit 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

30 tested). The sample 1is preferably 25mm (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)

35 so that a 25 mm (1 inch) sample cannot be obtained, the test may
be carried out using this modified size sample although this is
not a preferred situation. The ends of the sample are clamped
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whi st edge 783 of the absorbent core 28 has an arcuate shape. The
arcuat e shape absorbent core has ears 700 whi ch extend upwardly 35
heyond the el asticized wai stband 735 to bound a portion of the

el asticized wai stband and to further-stiffen the areas adjacent t he
el asticized wai stband 735 and provi de additional containnent.

90 - In a further alternative enbodinent, the elasticized
wai stband is forned simlarly to that showygin Figure 2 except - that the
resilient nmenber conprising a nonwoven material is I nt er posed bet ween

t he topsheet and the el astoneric nenber rather
using standard 1 inch (25 mm) clamps with 4 inches (100 mm)
between the clamps. (No zones or areas of the sample should be
nonextensible excluding bond sites).

tach sample is run through a travel cycle to the desired,
claimed, or full extension of the elasticized waistband sample.
(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
10 samples. '

' 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

15  jinvention. It is therefore intended to cover in the appended

claims all such changes and modifications that are within the
-scope of this invention.
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5 t han between the backsheet and the el astoneric nenber as shown in

Figure 2. An alternative enbodi nent of an elastic waist feature
additionally conprises a waistcap feature. Such a wai :
Teature is disclosed in U S Patent 4,734, 246 issued to Lawhori®SHEST EEN
10, 1988 and |n—U—S—PHt"e—n“t—Aﬁﬁl’f_c'atlon Serial No. 07/571,0Q.  REPLAGE

Sesr————
BN

ald owed, Robertsop. o idhAg gk y@eat 21, 1990; each of which are

i ncor por at ed her el The wai stcap woul d be fornmed as an
~ extension of the ﬁl“ IHM “ﬁ! rlal or elastonmeric |am nate form ng

t he el asticized elastic waist feature 15 would thus

addltlonally conprise a waistcap zone extendlng | ongitudinally

i nward fromthe wai st edge of the absorber® core. The wai st cap zone

woul d conprise a barrier nmenber having a proxi mal edge joined to the

cont ai nment assenbly (preferably the t opsheet) adjacent the waist edge

and a distal edge capable of 20 bei ng spaced away from (Z direction) the

absorbent core WHA3Y @8 G&AIMED IZ:channel to contain body exudates.
FLEXURE BENDI N

Model 4502 as %:SFESIFJW&P?%]% ﬂ'br-ggﬁ?éql ﬁ;ﬂcgﬂ; g iﬁght'@ﬁaﬁgﬁwzw

Massachusetts, a edges, a first waist region. a second waist region opposed to
said first waist region, an outer surface, and an' inner
surface, the absorbent article comprising:

-a 1iquid pervious topsheet;
a 1-iquid impervious backsheet joined to said topsheet;

an absorbent core positioned between said topsheet and said
‘backsheet, said absorbent core having side edges and waist
edges, characterized in t said absorbent core comprises:

(1) an acquisition/distribution core comprising chemically
"~ stiffened fibers, and

(1) a  storage core  positioned beneath  said
acquisition/distribution core relative to said
topsheet; and

an elastic waist feature extending longitudinally outwardly
from one of said waist edges of said storage core, said
elastic waist feature comprising an elasticized waistband

- being extensible in at least the lateral direction, -said
elasticized waistband comprising:

(1) a shaping panel zone being elastically extensible in at
Jeast the lateral direction,

(i) a waistline panel zone resiliently flexurally joined
with said shaping panel zone, said waistline panel zone
being elastically extensible in at least the latera

direction, and

This is ihe replacement sheet

TR ) R R | 2 6 SEP 998

Date:



speci al di spl acement "T-rod", and a speci al

test sanpl e hol der. As
shown in Figure 11, the " |

T-rod 1101 conprises a pair of 1/

. 6. 35 nm) dianeter netal rods perpendicul arly nounted ffElgrﬁph&-rHAs BEEN
Preferably, the Hﬂ(ﬁh@&HﬁJﬂhadR& plagedr 0d 1102 (the longer 30 || of tREPLACED
bei ng about 125 nches)) Is tapered to N B M B ST
circunference of 03 (the shorter of the rods, being
about 75 mm (about |nc es) and the are gl ued, wel ded and/ or
screwed to each ot her The opposite end of the

drive rod 1102 is
nounted to the crosshead unit of the INSTRON. 35 The test sanpl e hol der

1104 conprises a f(iiii)Jraeprélﬁsmshﬂﬁ&esdﬂient. waistbarid fhexardl Wipgo zoné he
supporting rods 1108.

and -two rect angul ar su%p Jg XS%S espﬁﬁ?‘g pane] 2&&5 mﬂae%ﬂ%ﬁ%g H08
anel zone for allowing  rel ative flexural bending
between said shaping panel zone and said waistline
panel zone when forces are 'app'lied and for providing a
restoring force/moment to. resiliently return said
shaping panel zone and said waistline panel zone to

essentially their preceding in-use configuration when
the forces are removed; N

- elasticized side panels disposed in-said second waist region,
each of said elasticized side panels being e'lastica'l'ly
extensible in the lateral direction; and

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

2. The absorbent article of Claim 1 wherein said chemically
stiffened fibers comprise chemically stiffened cellulosic
fibers, more preferably cross-linked cellulosic fibers, most
preferably stiffened, twisted, curled cellulosic fibers.

3. The absorbent article according to any of the preceding
claims wherein said acquisition/distribution core hzs a top
surface area which is between 15% and 95%, preferably between
25% and 90%, of the top surface area of said storage core,

and most preferably which will not extend beyond the edges of
said storage core.

4. The absorbent article according to any of the preceding
claims wherein said storage core comprises a mixture of fiber
material and particles of absorbent geliing material, more
preferably additionally comprises a dusting layer extending

- through a portion of the thickness of said storage core, most

preferably wherein said dusting layer consists essentially of
fibrous material.
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91 nounted in parallel on the base 1106. The base 1106 and the
.supports 1107 are—each—preferably made of LEXAN (plexiglas) plate of

about 1/2" to 3/8"_thjckpess, pporting rod 1108 (sane material as
the "T-bar" and ab ‘th s eon R a&;d 6 inches) long) is 5 punt ed on each
support 1107 of t ﬁ F 1105. The . :

(] oS
are nounted so as t

mm apart, center-{

in Figure 11, the "T-rod" 1101 is centered between the=suf]
1108. The I NSTRON is set for agqosshead speed of 20 T
chart speed of 400 mmmn, and with full”scale at 500 gransf. The

| NSTRON i s set up_so that .the crosihead uglt AR t-ravefl rﬁ m"ndo%qn - and
back, with thé&-chdhe @BsIrhepbyarhicle, ASCHEing Pt AMFwPTakle Preceging
As shown in Figureldfiss t hewherajrl e 1330 t.0 abquisisienydistribiubionl5 corem t he

el astic wai st featau&&i%%a'fﬁ, EB&%ﬁikE? #9h S8 380564 VfURDinding mehROForONe 140
Is preferably cen tAin i

tered w e sanpl e, 1Q00, al { houg one ,sanpl es
may not have the WBFER3SIAG 11 eXPF al égcaOI ziﬂ?&gsiﬁ erecf’.'~FS Théﬁgsanpl e

1000 is at a m ni racquisidiomfdistaibution core.

6. The absorbent article according to any of the preceding
claims wherein said waistband flexural hinge zone has a
bending . flexure - res'toring force greater than 20 gramsf,
prefefab'ly greater than 25 gramsf, more preferably greater

than 30 gramsf, most preferably between 30 grams¢ and SO
gramsf.

7. The absorbent article according to any of the preceding
claims wherein said elasticized waistband has extension
forces less than or equal to 400 gramsf, preferably less than
or equal to 300 gramsf, more preferably less than or equal to
250 gramsf, at extensions of between 25 mm and 50 mm,
preferably between 25 mm and 75 mm, and most preferably
wherein said elasticized waistband comprises a stretch
laminate.

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

(a) a primary fastening system for providing a side closure
for the absorbent article by maintaining said first
waist region and said second waist region in an
overlapping configuration such that lateral temsion is
maintained around the circumference of the absorbent
article to maintain the absorbent article on the
wearer, said primary fastening system comprising:

(i) a securement member, preferably a tape tab,
disposed adjacent each of said longitudinal edges
in said second waist region: and
- ' ~ This is the repiacement sheet
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(1 ongi t udi nal digricugg)___gLeLeLabe 25 mm or any length 20

avai l able, and 50 Mmmwi de (lateral direction.) As shown | _

11, the sanple 100%1lssheet€kaeeeBe et he supporting rods 11
140 will be directly unger

t he wai st band fl exur
T-rod 1101. The out he sanpl e 1000 (typical
bracksheet side) is p vvard the T-rod 1101. 25

is "zeroed" on top of the sanple 1000 with a ~ light preload of a few
grans (1 to 4 gransf). This takes out %?ly bowi ng of the sanple and
I nsures good contact of the T-rod W th the sanple. Each sanple is

run through the 6 avel .c with,a 30 second stop
bet ween cycl es. mcﬁ; a5 lteé %’U’ ]?gi‘fﬂ e'gé“ﬁ’FE B&ﬂ"’sed in said A graph
of T-bar deflection forcdirskaweiist regians Babdr landing membieredeimyr di st ance

(M) will be generated. /éngegumemi% 's69d " d6turement metber; 3agP! € showi ng the
two cycles is shown in Figure 12. deflectlon orce at 4 nm and

5 mm for each cycle, is determ ned _ 35 on the recovery force curve.
The recovery deftlecta owatsdr celasure. system fior apetodidingare anciabbed to

calculate a cycle r%@*refomﬁg% |p6§§i'v@'l‘y activated OWaSst L1BsieCEsOene’ POt h

cycle recovery defle sor enftor(\:'g'fcle that dynamically maintains/creates
‘lateral tension through at least a portion of said
elasticized waistband, said waist closure system
coinprising:

(i) at Tleast one, preferably a pair of, first
attachment component disposed in said first waist
region, said first attachment component being
positioned so as to be longitudinally aligned
with said elasticized waistband, preferably

- wherein said first attachment component comprises
.4 mechanical closure element, more preferably a
hook fastening material and

(i1) at least one second attachment component disposed

' in said second waist region, said second
attachment component being engageable with said
first attachment component so that when the
primary closure is formed said second attachment
component engages said first attachmént chmponent
at at least two anchor zones longitudinally
aligned with said elasticized waistband so as to
dynamically maintain/create lateral tension
through at least portion of said e]asticized
waistband preferably . wherein said second
attachment component comprises a mechanicil
closure element, more preferably a loop faktening
material, most preferably a portion of said
topsheet.
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92 each sanpl e determ nes the sanple recovery deflection force. The

bendi ng fl exure recovery force for the structure is the average of t he
val-ue of the sanple recovery deflection force for the 10 sanples. 5
EDGE COVPRESSI ON STl FFNESS TEST The edge conpression stiffness
test uses an | NSTRON Model 4502 as available from Instron

Cdr por ati on of Canton, .. Massachusetts, a special test sanple
hol der, and nounting 10 adhesive. As shown in Figure 13, the sanples

1002 are nounted to a.1 inch (25 mmoly 2 inch (50 nm by 1/16 inch
(1.56 mm) al um num :

Abstract

ABSORBENT ARTICLE WITH ELASTIC WAIST FEATURE AND ENHANCED
ABSORBENCY

Absorbent articles such as disposable diapers, incontinent
briefs, diaper holders and the like, that have improved'dyhamic
fit and containment characteristics. 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 and the waistline panel
zone to provide a restoring force/moment that returns the panel
zones to their preceeding in-use configuration, especially when
the elasticized waistband has been pretensioned by a closure
system. The closure system maintains lateral tension through the
elasticized waistband thereby'allowing the elasticized waistband
to expand and contract with the motions of the wearer. The
absorbent article additionally preferably comprises a pair of
"zerostrain" elasticized side panels (30) disposed in waist
region (58). The présent invention also relates to an expansive
"tummy" panel elasticized waistband (635). - The absorbent core
comprises an acquisition/distribution core (1302) of chemically
stiffened fibers and a storage core (1304).

Figure 1
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flat plate 1300 by the nounting -adhesive 1302. The nounti ng

adhesi ve 1302 is a quick set epoxy as available fromHartman - Adhesi ves
of Belleville, NJ and marketed as Red-04001 double 15 bubbl e packs.
The I NSTRON i s provided with a conpression load cell. (The | oad cel
and the INSTRON jaw fl at plate should be checked for fl atness and
sdquareness.) The |INSTRON is set for a crosshead speed of 5
nmmimn., a chart speed of 250 mm mn., and full scale 20 of 100 or 500
grams (as needed). The cycle length isy1f1é nm down and back, with the
chart to follow the crosshead unit down and back. As shown
in Figure 10, the sanple 1002 to be tested is taken fromthe elastic
wai st feature 34 in preferably the waistline 25 panel zone 138 or the
shapi ng panel zone 136 or the I nt erconnecti ng panel zone 130
dependi ng upon-which zone is {0 ?ﬁ testégi The sanp 1002 IS 9 mmin
| ength by 25 nm wi de. untlng hesi ve 30 spaced on the
pl ate 1300 usi ng a doct ¢r bl ad t a footprlﬂﬂzapproxinately 3/ 8
inch (8.5 m) 30 wde and a hdi i nchajo oyﬁo J030 inch (0.5
to 0.75 - - mm). The sanpl e{100R i ifn they no ’dhesive 1302
and hel d per pendi cul ar ' | ei ther side
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the sanple. These blocks are relieved at the base so that they
not get into the nounting adhesive. After the nounting 35
has been given some time to set (approximately 1 m nute
nount ed sanples are placed in a 73[err]F/ 50%rel ative
93 hum dity room for about 24 hours or overnight so that the nDuntlng
adhesi ve can fully set. The nount ed sanpl es are placed on the

| ower jaw 1400 of the | NSTRON as shown in Figure 14. The sanples are

prel oaded with a 1 5 to 4 gransf prelfigﬁto zero the INSTRON. Each
sanple is run

wil |
adhesi ve
or m)r-e) t he

7 r NA B
138{ \ g :
35¢ -A AU 3140
34% 136{ VA Yl
\ NA BN 3134
k 130{ 8o~ 83 g
| \ 132
26~_UN 24 Fig. 3
22{ 44,116~ YK |
< - Hb 101
100 N
D
\ 28

This is the replacement sheet

Date: 2 6 SEP 199



through a 3.0 nmm deflection cycle twice, with 30 seconds al | owed

bet ween the cycles. Five sanples are tested. A graph of
conpression force (gramsf) versus conpression di spl acenent (nmm wil |
be generated. A representation run of a 10 sanple showing the two cycles
is shown in Figure 15. The peak force for the run is neasured as the
hi'ghest force generated during both cycles. The average of the peak
conpressi on forces for the five sanples is the edge conpression
stiffness of the zone. 15 EXTENSI ON FORCE
TEST The extension force test3{df both the el asticized side

panel s 30 and the el asticized waistband 35 uses an | NSTRON Model 4502
as avai l able fromlInstron Corporation of Canton, Massachusetts. 20

A. ELASTI Cl ZED SI DE PANELS - The I NSTRON is set for a crosshead .
speed of 100 mMmimn, a chart speed of 500 mmn, and wth full scale
at 1000 gransf. The INSTRON will be allowed to travel the desired,
claimed, or 25 full elastic extension of the side panel. (If the ful

ext ensi on of slhe~sSjde panel is | ess than the upper limt clained,

t hen the 35-80'48 140

20 36,40,46

aaaaaaaaaaaa
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test is stopped at this extension since the extension forces at

nonext ensi bl e areas should not be taken into account; i.e., the

designed i n-use extension limt has been reached.) 30 The sanple to
be tested is determined on the actual diaper itself. A standard 3
inch (75 mm clanmp is attached to the .el asticized side panel 30

adj acent the edge of the activated stretch portion of the side
panel laterally closest to the - | ongi tudinal centerline 67. In

nost situations, this edge 35 coQQﬁiponds to the side edge 91 of the
el astic side panel nenber 90. A'standard 1 inch (25 mm clanp is
attached to the opposite edge of the activated stretch portion of

the el asticized side

535
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94 panel 30 (typically the side edge 91' of the elastic side panel

menber 90). The 1 inch clanp is positioned so as to be within the ar ea
of the 3 inch clanp and longitudinally aligned with the conponent of
the primary fastening system 38 positioned adjacent 5 the el asticized
side panel 30. Thus; in a preferred enbodi nent, the 1 inch clamp is

| ongi tudi nal |y allgned w th the securenent nmenber 42, tape tab 92, so
that the force applied by the | NSTRON is simlar to the force applied
by the user when applying the di apeg 610 ' Each sanple is run
through a travel cycle to the designed, /1 clainmed, or full extension of
the activated elastic portion of the el asticized side panel. (The
sanple may be allowed to contract to al so neasure contractive

force.) A graph xten3|on xtensi on (nm
wi || be generated. §é§ igﬁgsextension force

at - a given extension is e | d of the values for the 10 sanpl es.
B. ELASTI Cl ZED MAISTBAND . L2 5
of 500 mMmmMmn, a ::
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20 chart speed of 500 nmmn, and with full scale at 500 gramsf. The
| NSTRON wi Il be allowed to travel the desired, clainmed, or ful

etastic extension of the waistband. (If the full extension of the

wai stband is | ess than the upper limt claimed, then the test is
stopped at this extension since the extension forces at 25

nonext ensi bl e areas shoul d not be taken into account; i.e., the :
designed i n-use extension limt has been reached.) The sanple
to be tested is taken from the %I ticized wai st band 35,
preferably adjacent the upper edge / t he el asti-ci zed wai st band
(except where specific panel zones are to be 30 tested). The sanmple -
is preferably 25 mm (1. inch) 1|ong | ongi tudi pal direction) and
about 125 nmmto about 480 nm w de E(I enal diregt\on) so that a
sanple width of 100 nches) i ed. e el asticized |
wai st band 35 or the p¥@ yone t ogh I £ less\than 25 mm (1

i nch) long (longitudi \\: recti oy S [ ) sanple
cannot be obt ai ned, ) ma this nodified
si ze sanpl e al t hough t- : < [ . The ends of

y
t he sanple are cl anped | g
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95 ‘u%ing standard 1 inch (25 mm) clanps with 4 inches (100 mm
between the clanps. (No zones or areas of the sanple should be

nonext emsi bl e excl udi ng bond sites). Each sanple is run through a
travel cycle to the desired, 5 <clained, or full extension of the

el astici zed wai st band sanpl e. (The sanple may be allowed to contract
to al so neasure contractive force.) A graph of extension force
(gramsf) versus extension (nm will be generated. A total of ten
sanpl es are run. The extension force at 741gi ven extension is the
average of the values for the 10 10 sanples. VWil e particul ar
enbodi nents of the present invention have -been illustrated and

described, it would be obvious to those
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skilled in the art that various other changes and nodifications can be

made w t hout departing fromthe spirit and scope of the 15 invention. I t
is:therefore intended to cover in the appended clainms all such
changes and nodi fications that are within the scope of this invention.
96 What is clained is: 96 0 3 5 0 6

8" " 1. A di sposabl e absorbent article having a | ongitudinal centerline,
a | ongitudi nal :

8/16
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direction parallel .to said |ongitudinal centerline, a |lateral centerline, a

| at er al direction parallel to said |lateral centerline, |ongitudinal

- gdges, end edges, a first wai st region, an outer surface, and an

- inner surface, the absorbent article conpri si ng: aliquid
pervi ous topsheet; a liquid inpervious backsheet joined to said

. topsheet; an absorbent core positioned between said topsheet and

" sai d backsheet, said absorbent core having side edges and wai st
edges, said absorbent core conpri si ng: (i) an

acqui sition/distribution core conprisiﬁdléhenically stiffened fibers; and
(i) a storage core positioned beneath said-acquisition/distribution core
relative to said topsheet; and an elastic waist feature
extending longitudinally outwardly fromone of said wai st edges of
said storage core, saig-ela3ytic waist feature conprising an _

el asticized wai st band fei gxtensible in at least t | ateral direction,
sai d el astici ze§ i\ a shaping panel
zone being elastically direction,
(i) a waistline panel Aone re j oi ned\wi th sg¥d shapi ng
panel ~zone, said yai t el astically oektensible
in at least the lateral ¢

910
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(iii) a predisposed, resilient, waistband flexural hinge zone joining said

shapi ng panel zone and said waistline panel zone for allow ng
Lelative flexural bending bet ween sai d shapi ng panel zone and said
wai stli ne panel zone when forces are applied and for providing a
restoring force/nmonment to resiliently return said shapi ng panel zone
and said waistline panel zone to essentially their preceding i n-use
configuration when the forces are renoved, said wai stband flexura

97 hi nge zone having a bendin9 flexure restoring force greater than
about 20 gr ansf ; 10716 :

940

910
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el asticized side panels disposed in said second wai st region, éach of said
el asticized side panels being elastically extensible in the | ateral
direction; and ~a closure system di sposed on the absorbent article
for maintaining |lateral tension through at |east a portion of said
el astici zed wai st band. 2. The absorbent article of claim1 wherein
said chemcally stiffened fibers _ conprise cross-linked cellulosic
fibers. 3. The absorbent article of claim2 wherein said

acqui sition/distribution core has 411736 top surface area which is at

| east 15% of the top surface area 0f¥%%cistorage core and which is
smal l er than the top surface area of said storage core. 4, The
absorbent article of cl'aim3 wherein said storage core conprises a m xture
of fiber material and particles of absorbent gelling material. 5. The
absorbent article of claim4 wherein said chemcally stiffened fibers
conprise stiffened, twisted, curled cellulose fibers, and said

79
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acquisition/distribution | ayer contains | ess than about 2% superabsor bent

mat eri al . 6. The absorbent article of claim5 wherein said
acquisition/distribution core has a top surface area between about
25% and about 90% of the top surface area of sai d storage core. 7.

The absorbent article of claim1l wherein said storage core additionally
comprises a dusting |ayer extending through a portion of the thickness of
~said storage core, said dusting |ayer consisting essentially of

¢ h . .
fibrous nmateri al . 12716 C L M S
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98 8. The absorbent article of claim2 wherein said
acquisition/distribution core additionally conprises from2%to 50%
of -a binding nmeans for increasing the ~physical integrity of the
acqui sition/distribution core. 9. The absorbent article of claim1l or
.2 wherein said elastic waist feature additionally conprises an

i ht'er connecting panel zone flexurally joined with said absor bent
core; a first flexural hinge zone joining said interconnecting panel

zone with said absorbent core; and a s$g9ng fl exural hinge zone joining
said : 271

1st Cycle \

Avg. value at 4-5 mm

: “T~~2nd Cycle
Detlect >>

"T-bar Deflection Force...gms

<<Racover

"T-bar Deflection Distance...mm
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shapi ng panel zone wth said interconnecting panel zone. 10. The
absorbent article of claiml1l or 2 wherein said elasticized wai stband has
- gxtension forces |less than or equal to about 400 gransf at extensions of
~ between about 25 nm and about 50 nm 11. The absorbent article of claim
10 mhereln said elasticized wai stband conpri ses a Stretch | am nate
coffpri sing an el astoneric ply and a nonel astic ply. 12. The absor bent
article of claim1l or 2 wherein said closure systemconprises a ' dual
tension fastening systemconprising: 14716 (@) a primary fastening system
for providing a side closure for the absorbent article by
mai ntaining said first waist region and said second wai st region in an
. overl appi ng configuration such that lateral tension is naintained around
t he circunference of the absorbent article to maintain the absorbent
~article on the wearer, said primary fastening system conprising:

(i) a securenent n9ﬂ§ﬁ@%dlsposed adj ace eqch of said | ongitudinal edges
.in sai d seco regi on; and

m : 1302
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(ii) at least one |anding nenber disposed in said first waist region, said
| andi ng menber bei ng engageable with said securenent nenber; and
(b):-a wai st closure systemfor providing a variable positioning, passively
activated, waist closure for the absorbent article that dynam cally

99~ maintains/creates lateral tension for at least a portion of said

el asticized wai stband, said waist closure systemconprising: (i) at |east
one first attachnent conponent disposed in said first waist region, said
first attachment conponent being positiggygsso as to be longitudinally

1st Cycle
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o
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e

aligned with said elasticized waistband, and (ii) at |east one second
attachnent conponent di sposed in said second wai st region, said second
attachnment conponent being engageable with said first attachment conponent
so that when the primary closure is forned said second attachnent conponent
engages said first attachment conponent at at |east two anchor zones

|l ongitudinally aligned with said elasticized wai stband so as to dynamically
maijntai n/create lateral tension through at |east a portion of said

el asticized wai st band. _ 16/16
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What is claimed is: 9 6 0 3 5 0 6 - 8

1. A disposable absorbent article having a longitudinal centerline, a longitudinal
direction parallel to said longitudinal centerline, a lateral centerline, a lateral
direction parallel to said lateral centerline, longitudinal edges, end edges, a ﬁfst
waist region, an outer surface, and an inner surface, the absorbent article
comprising:

a liquid pervious topsheet;

a liquid impervious backsheet joined to said topsheet;

an absorbent core-positioned between said topsheet and said backsheet, said

absorbent core having side edges and waist edges, said absorbent core

comprising:

(i) an acquisition/distribution core comprising chemically stiffened fibers; and

(ii) a storage core positioned beneath said acquisition/distribution core relative

to said topsheet; and

an elastic waist feature extending longitudinally outwardly from one of said

waist edges of said storage core, said elastic waist feature comprising an

elasticized waistband being extensible in at least the lateral direction, said

elasticized waistband comprising: )

(i) a shaping panel zone being elastically extensible in at least the lateral

direction,

(i) 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 waistline panel zone for allowing relative flexural bending

between said shaping panel zone and said waistline panel zone when forces

are applied and for providing a restoring force/moment to resiliently return said

shaping panel zone and said waistline panel zone to essentially their preceding
" in-use configuration when the forces are removed, said waistband flexural
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97

hinge zone having a bending flexure restoring force greater than about 20
gramsf;

elasticized side panels disposed in said second waist region, each of said
elasticized side panels being elastically extensible in the lateral direction; and
a closure system disposed on the' absorbent article for maintaining lateral
tension through at least a portion of said elasticized waistband.

The absorbent article of claim 1 wherein said chemically stiffened fibers
comprise cross-linked cellulosic fibers.

The absorbent article of claim 2 wherein said acquisition/distribution core has a
top surface area which is at least 15% of the top surface area of said storage
core and which is smaller than the top surface area of said storage core.

The absorbent article of claim 3 wherein said storage core comprises a mixture
of fiber material and particles of absorbent gelling material.

The absorbent article of claim 4 wherein said chemically stiffened fibers
comprise stiffened, twisted, curled cellulose fibers, and said
acquisition/distribution fayer contains less than about 2% superabsorbent
material.

The absorbent article of claim 5 wherein said acquisition/distribution core has a
top surface area between about 25% and about 90% of the top surface area of

said storage core.
The absorbent article of claim 1 wherein said storage core additionally

comprises a dusting layer extending through a portion of the thickness of said
storage core, said dusting layer consisting essentially of fibrous material.
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10.

11.

12.

98

The absorbent article of claim 2 wherein said acquisition/distribution core
additionally comprises from 2% to 50% of a binding means for increasing the
physical integrity of the acquisition/distribution core.

The absorbent article of claim 1 or 2 wherein said elastic waist feature
additionally comprises an interconnecting panel zone flexurally joined with said

-absorbent core; a first flexural hinge zone joining said interconnecting panel

zone with said absorbent core; and a second flexural hinge zone joining said
shaping panel zone with said interconnecting panel zone.

The absorbent article of claim 1 or 2 wherein said elasticized waistband has
extension forces less than or equal to about 400 gramsf at extensions of
between about 25 mm and about 50 mm.

The absorbent article of claim 10 wherein said elasticized waistband comprises
a stretch laminate comprising an elastomeric ply and a nonelastic ply.

The absorbent article of claim 1 or 2 wherein said closure system comprises a
dual tension fastening system comprising:

(a) a primary fastening system for providing a side closure for the absorbent
article by maintaining said first waist region and said second waist region in an
overlapping coﬁﬁguration such that lateral tension is maintained around the
circumference of the absorbent article to maintain the absorbent article on the
wearer, said primary fastening system comprising:

(i) a securement member disposed adjacent each of said longitudinal edges in
said second waist region; and

(i) at least one landing member disposed in said first waist region, said landing
member being engageable with said securement member; and

(b) a waist closure system for providing a variable positioning, passively
activated, waist closure for the absorbent article that dynamically

I oee 20 A v
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99

maintains/creates lateral tension for af least a portion of said elasticized
waistband, said waist closure system comprising:

(i) at least one first attachment component disposed in said first waist region,
said first attachment component being positioned so as to be longitudinally
aligned with said elasticized waistband, and

(i) at least one second attachment component disposed in said second waist
region, said second attachment component being engageable with said first
attachment component so that when the primary closure is formed said second
attachment component engages said first attachment component at at ieast two
anchbr zones longitudinally aligned with said elasticized waiétband soas to
dynamically maintain/create lateral tension through at least a portion of said
elasticized waistband.
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