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DOF T NVENTION

The present invention relates to absorbent articles such as
diapers, incontinent briefs, diaper holders, and the like, and
more particularly, to absorbent articles having elasticized
waistbands wherein the fastening system of the absorbent article
improves the dynamic fit of the elasticized waistband about the
wearer as well as the containment characteristics of the absorbent
article.

KGROUND 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 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 14,71975, describes an elasticized leg
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However, absorbent articles have a tendency to sag or gap
away from and to slide/s)ip down on the body of the wearer during
wear. This sagging/gapping and sliding/slipping is caused by the
relative motions of the wearer as the wearer breathes, moves and
changes positions, by the downward forces generated when the
absorbent article is loaded with body exudates, and by the
deformation of the materials of the absorbent article itself when
subjected to such wearer’s motions. This sagging/gapping and
sliding/slipping of the absorbent article can lead to premature
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
articles have been provided with elasticized waistbands. An
example of a disposable diaper with an elasticized waistband 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. Elasticized waistbands will typically comprise 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
elasticized waistbands also have a tendency to sag/gap and
slide/slip during use. Further, the elasticized waistband feature
has a tendency to rollover or roll-in at the front of the diaper
resuiting in a lack of fit about the waist of the wearer.

Thus, it would be advantageous to provide an absorbent
article having an elasticized waistband 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 absorbergj:"corg on the wearer during use.
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absorbent article having an elasticized waistband having sustained
dynamic fit that provides improved resistance to leakage during
use.

It is a still further object of the present invention to
provide an absorbent article providing sustained dynamic fit of
the elasticized waistband by reducing sagging, gapping, rollover
or roll-in of the elasticized waistband as well as overall
sliding/slipping of the absorbent article or the absorbent core

- during use.

It is another object of the present invention to provide a
fastening system that provides such sustained dynamic fit for the
elasticized waistband.

It is a further object of the present invention to provide a
waist closure system that maintains/creates lateral tension
through at least a portion of the elasticized waistband to provide
sustained dynamic fit.

These and other objects of the present invention will be more
readily apparent when considered in reference to the following

description and when taken in conjunction with the accompanying
drawings.

SUMMARY OF THE INVENTION

The present invention provides absorbent articles such as
disposable diapers, incontinent briefs, diaper holders, and the
like, that have elasticized waistbands with a dual tension
fastening System that impfoves the dynamic fit of the elasticized
waistband as well as the containment characteristics of -the
absorbent article. Such absorbent articles comprise a containment
assembly preferably comprising a liquid pervious topsheet, a
liquid impervious backsheet, and an absorbent core positioned
between the topsheet and the backsheet; an elasticized waistband;
and a dual tensioning fastening system.
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fastening system for forming a side closure and a waist closure
system for forming a waist closure. The primary fastening system
maintains the first waist region and the second waist region in an
overlapping configuration such that lateral tensions are
maintained around the circumference of the diaper to maintain the
diaper on the wearer. The p-rimary fastening system comprises a
securement member, preferably a tape tab and a first fastening
component, and a landing member preferably comprising 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 tenmsions 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 article additionally comprises a pair of
elasticized side panels disposed in the second waist region. The
elasticized side panels provide an élasticany 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 pre-tensioning the elasticized waistband and further
provide more effective application of the diaper. While each
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provi de a "zero strain” stretch laminate. The elasticized side panel also
preferably has an extension panel adjacent the leg of the wearer
so that tensional forces through the side panel are not
concentrated so as to prevent the indentation, rubbing, or chafing
of the wearer’s skin during use.

The present invention also relates to an alternative elastic
waist feature comprising an "expansive tummy panel” elasticized
waistband. In this alternative embodiment, 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 accomodate
wearers, especially large infants, with large expansile waists so
as to reduce the sagging/slipping of the absorbent article. The
extension forces of the elasticized waistband are lower than the
extension forces of the elasticized side panels 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 elastic
waistband member and a portion of the topsheet and the backsheet
which all have been mechanically stretched. In a preferred
embodiment, this elastic waist feature is formed by removing a
portion of the backsheet (windowing). The shape of the
elasticized waistband also provides differential extensibliity in
the lateral direction.

BRIEF DESCRIPTION OF THE DRAWINGS
While the specification concludes with claims particularly

pointing out and distinctly ciaiming the subject matter which is
regarded as forming the present invention, it is believed that the
invention -will be better understood from the following description
which is taken in conjunction with the accompanying drawings in
which 1like designations are used to designate substantially
identical elements, and in which:

Figure 1 is a plan view of a disposable diaper embodiment of
the present invention having portions cut-away to reveal
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Figure 3 is an inverted fragmentary sectional view of the
disposable diaper shown in Figure 1 taken along section line 3-3
of Figure 1;

Figure 4 is a perspective view of the disposable diaper
embodiment of Figure 1 in a typical in-use configuration as
applied to a wearer;

Figure 5 is a fragmentary plan view of an alternative diaper
embodiment of the _présent invention showing an elasticized
waistband of an ‘"expansive tummy panel" having differential
extensibility in the lateral direction and a ‘“windowed"
elasticized waistband;

Figure 6 is a fragmentary plan view of an alternative
embodiment of the elasticized waistband shown in Figure 5;

Figure 7 is a plan view of a further alternative disposable
diaper embodiment of the present invention showing an alternative
configuration for the waist closure system;

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
roils; _

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

Figure 9A is a highly enlarged simplified cross-sectional
view taken at inset 9A shown in Figure 9 along a centerline
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DETAILED DESCRIPTION OF THE INVENTION
As used herein, the term "absorbent article" refers to

.devices which absorb and contain body exudates, and, more
specifically, refers to devices which are placed against or in
proximity to the body of the wearer to absorb and contain the
various exudates discharged from the body. The term “"disposable”
is used herein to describe absorbent articles which are not
intended to be laundered or otherwise restored or reused as an
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 compatible 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 briefs, incontinent undergarments, diaper holders and
liners, feminine hygiene garments, and the like.

Figure 1 is a plan view of the diaper 20 of the present
invention in its flat-out, uncontracted state (i.e., with elastic
induced contraction pulled out except in the side panels wherein
the elastic is left in its relaxed condition) with portions of the
structure being cut-away to more clearly show the construction of
the diaper 20 and with the portion of the diaper 20 which faces
away from the wearer, the outer surface 52, facing the viewer. As
shown in Figure 1, the diaper 20 comprises a containment assembly
22 preferably comprising a 1iquid 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
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closure system 40. The primary fastening system 38 preferably
comprises a pair of securement members 42 and a landing member 44.
The waist closure system 40 is shown in Figure 1 to preferably
comprise a pair of first attachment components 46 and a second
" attachment component 48. The diaper 20 also preferably comprises
a positioning patch 50 located subjacent each first attachment
component 46.
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 comprises that portion'of the diaper 20 which is
positioned away from the wearer’s body (i.e., the outer surface 52
generally is formed by at least a portion of the backsheet 26 and
other components joined to the backsheet 26). The first waist
region 56 and the sécond_ waist region 58 extend, respectively,
from the end edges 64 of the periphery 60 to the Tateral
centerline 66 of the diaper 20. The waist regions each comprise a
central region 68 and a pair of side panels which typically
comprise the outer lateral portions of the waist regions. The
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through the side panefOamwbilgotthe side panels in the second waist region 58 are
designated 72. (In the discussion that follows, unless otherwise
noted, the diaper 20 will comprise a pair of side panels in each
waist region. While it is not necessary that the pairs of side
panels or each side panel be identical, they are preferably mirror
images one of the other.) In a preferred embodiment of the
present invention, the side panels 72 positioned in the second
waist region 58 are elastically extensible in the 1lateral
direction (i.e., elasticized side panels 30). (The lateral
direction (x direction or width) is defined as the direction
parallel to the lateral centerline 66 of the diaper 20; the
longitudinal direction (y direction or length) being defined as
the direction parallel to the longitudinal centerline 67; and the
axial dirvection (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
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 topsheet 24 and the backsheet 26 extending
laterally across the entire cross-section to form both of the
Jongitudinal edges 62. The first attachment components 46 are
disposed in the first waist region 56 so as to form a portion of
.the outer surface 52 and are preferably a separate patch of
material Jjoined to the backsheet 26 by an adhesive attachment
means 74 for securing the first attachment i:omponents 46 to the
diaper 20. As shown in Figure 2, the first attachment components
46 each preferably comprise a hook fastening material. The prongs
120 of the hook fastening material are preferably oriented so that
the engaging element of each prong 120 faces toward the
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preferred topsheet 24 and the backsheet 26. The elasticized waistband 34 is
shown in Figure 2 in its contracted or relaxed condition. The
elasticized waistband 34 preferably comprises a portion of the
topsheet 24, a portion of the backsheet 26, and an elastic
waistband member 76 positioned between the topsheet 24 and the
backsheet 26. The elasticized waistband 34 is also provided with
regions of securement 78 (preferably the discrete zones of sealing
79 partially shown in Figure 1) wherein the backsheet 26 and the
topsheet 24 are jbined to the elastic waistband member 76. Since
the topsheet 24 and the backsheet 26 are gathered when the elastic
waistband member 76 1is in its relaxed condition, regions of
differential securemenf are provided which form pleats 80. The
first attachment components 46 are longitudinally aligned with the
elasticized waistband 34 and laterally spaced from each other,
preferably beyond the side edges' 75 of the elastic waistband
member 76.
Figure 3 is a fragmentary cross-sectional view of the diaper
20 taken along section line 3-3 of Figure 1 and depicts a
preferred diaper construction in a portion of the central region
68 and in one of the side panels 72 of the second waist region 58.
(The cross-sectional view shown in Figure 3 has been inverted so
that the outer surface 52 is shown as positioned toward the bottom
of the drawing.) The absorbent core 28 is generally shown in
Figure 3 and shows the side edge 82 of the absorbent core 28. The
topsheet 24 and the backsheet 26 encase the absorbent core 28 and
extend laterally outwardly beyond the side edge 82 of the
absorbent core 28 to form an ear flap 88 and the longitudinal edge
62. Figure 3 aiso shows a portion of the elasticized leg cuff 32
comprising‘ an elasticized barrier cuff 84 preferably comprising a
barrier fiap 85 and a spacing means, spacing elastic member 86,
positioned in the barrier flap 85. (The other portion of the
elasticized leg cuff 32, elastic gasketing cuff 104, is not shown
in Figure 3 since the elastic gasketing cuff preferably does not
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present invention having portions ‘cul-away _to .reveal
shows the elasticized side panel 30 in its contracted or relaxed
condition. The elasticized side panel comprises the ear flap 88
extending beyond the side edge 82 of the absorbent core 28, and an
elastic side panel member 90 operatively associated with and
joined to the ear flap 88 preferably between the topsheet 24 and
the backsheet 26. The topsheet 24, the backsheet 26, and the
elastic side panel member 90 have been mechanically stretched, as

" discussed hereinafter, to form a "zero strain" stretch laminate.
The tape tab 92 of the primary fastening system 38 is shown to
comprise a fixed portion 93 joined to the backsheet 26 adjacent
the longitudinal edge 62, a tab portion 94 extending outwardly
from the longitudinal edge.62 and joined to the fixed portion 93,
a release portion 95 joined to the topsheet 24, and a first
fastening component 112, preferably adhesive attachment layer 96,
disposed on the the tab portion 94 to form the fastening surface
98.

~ 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
28 and preferably an outer covering layer comprising the topsheet
24 and the backsheet 26. When the absorbent articlie 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 Tayeré of material to define the holder
while the Tliner comprises an absorbent composite such as a
topsheet, a backsheet, and an absorbent core.) For unitary
absorbent articies, the containment assembly 22 comprises the main
structure of the diaper with other features added to form the
composite diaper structure. Thus, the containment assembly 22 for
the diaper 20 generally comprises the topsheet 24, the backsheet
26, and the absorbent core 28.

The absorbent core 28 may be any absorbent means which is
generally compressible, conformable, non-irritating to the
wearer’s skin, and capabie of absorbing and retaining liquids such
as urine and other certain body exudates. As shown in Figures 1



6 underlying structure, the outer surface of the diaper f ng the viewer;

Ci
Figure 2 is a fragnentary sectional view of"} c m e&l aper shown in

Figure 1 taken along section |ine 2-2 of Flgsﬁﬁﬁﬂiﬁ is an inverted

fragmentary sectional view of the disposable in Figure 1 taken
al ong sectio i 353 of Figure 1; Figure 4 is a perspective vi

di sposabl e dﬂgbgaﬁgg%idinent of Figure 1 in a typical in-use co g§$%%&&75
as ‘applied to a wearer; Figure 5is a fragnentari pl an view of an
alternative di aper enbodi nent of the present inv ftion shomﬁng an

el asticized wai stband of an "expansive tummy panel” having

differential extensi b|| t% ég %ﬁ&?-ls)erltatcﬁf*élza Eeﬁt{;%enfmﬁlrfgce l‘fUOndS’V\ﬁﬂiji

el asti ci zed malstband ragmen
alternative surface 101, side edges 82, and wa:st edges 83

The absorbent core 28 may be manufactured in a wide variety
of sizes and shapes (e.g., rectangular, hourglass, "T"-shaped,
asymmetric, etc.) and from a wide variety of liguid-absorbent
materials commonly used in disposable diapers and other absorbent
articles such as comminuted wood puip which is generally referred
to as airfelt. Examples of other suitable absorbent materials
include creped cellulose wadding, melitblown polymers inc]uding
coform, cross-linked cellulosic fibers, tissue including tissue
wraps, 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 miy 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 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 4,888,231 entitled "Absorbent Core
Having A Dusting Layer" issued to Angstadt on December 19, 1989;
also describe absorbent structures that are useful in the present
invention. The absorbent core 28 is preferably the commercially

¥



enbodi nent of the el asticized wai stband shown in Figure 5; Figure 7 is a
pl an view of a further alternative- disposab1e di aper enbodi nent of the

present invention shomnnngn %&Eﬁ! cgonfiguration for the waist

¢l osure system Figure 8 | perspectlve vi ew of an apparat us
that enpl oys vfo\432499) web m for mechani cal | y strpCTHISIR/@4775
portion of a di aper web u5| rugated rolls; Figure BAis a

sifplified view taken al ong I|ne 8A-BA in Figurey showi ng the manner in
whjch idler rolls are used to cause the diaper web to wap the | owernost
corrugated rolls; Figure 8B is a highly enlarged view taken at the inset 8B

W th one angther s tﬁ“mgzﬁ‘“e R e a hb s Aot bt o
di aper web passes thef"é"b1 q'#‘grr‘—'eﬂﬁﬂf’btyQAE g ‘iﬁa%ﬂeé w‘t" sg"e@% %ég&‘t% jnd
showi ng an al ternati vEowerbBasist Weight Aoquieibion Zdnespr e§emd itavAkemany, aRd; Berg
on May 30, 1989. Each of these references are incorporated herein
by reference.

The. backsheet 26 is positioned adjacent the garment surface
100 of the absorbent core 28 and is preferably joined thereto by
attachment means (not shown) such as those well known in the art.
For example, the backsheet 26 may be secured to the absorbent core
28 by a uniform continuous layer of adhesive, a patterned layer of
adhesive, or an array of separate lines, spirals, or spots of
adhesive. Adhesives which have been found to be satisfactory are
manufactured by Century Adhesives, Inc. of "Columbus, Ohio and’
marketed as Century 5227; and by H. B. Fuller Company of St. Paul,
Minnesota and marketed as HL-1258. 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
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
Sprague, Jr. on October 7, 1975; U.S. Patent 4,785,996 issued to
Ziecker, et al. on November 22, 1978; and U.S. Patent 4,842,666
jssued to Werenicz on June 27, 1989. Each of these patents are
incorporated herein by reference. Alternatively, the attachment
means may comprise heat bonds, pressure bonds, ultrasonic bonds,
dynamic mechanical bonds, or any other suitable attachment means
or combinations of these attachment means as are known in the art.

The backsheet 26 is impervious to liquids (e.g., urine) and
is preferably manufactured from a thin plastic film, although
other flexible liquid impervious materials may also be used. As
used herein, the term "flexible" refers to materials which are
compliant and will readily conform to the general shape and
contours of the human body. The backsheet 26 prevents the
exudates absorbed and contained in the absorbent core 28 from



ray be used during the increnmental stretching ﬁfdceés di scl osed herein; and
Figure 9A is a highly enlarged sinplified dhs:Sbeetsi@sBceoﬁaﬁalcvd ew t ake

at
i nset 9A shown in Figure 9 along a centerlin ing the upperm)st
corrugated rolls and the | owernost corrugate LED DESCRI PTI ON

OF THE INVEN'IW% ged herein, the term"a sorbent article" reterssdgdrss
devi ces which orb and contain body exudates, and, nore
specifically, refers to devices which are placed ani nst or in proximty to
the body of the wearer to absorb and contain the 1\/ari ous exudat es
di scharged fromthe body. The term "disposable" is used herein to describe

absorbent articles whifhtffgaPPicles 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 fiims of
polyethylene or polypropylene, or composite materials such as a
film-coated nonwoven material. Preferably, the backsheet is a
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 a "zero strain” stretch laminate
that forms the elasticized side panels 30. 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 permanentl,y'
elongated such that it will not fully “return to its original
undistorted configuration. In preferred embodiments, the
backsheet can be subjected to mechaniéa] 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-machiné direction as measured using a
method consistent with ASTM D-638. Thus, preferred polymeric
films for use as the backsheet contain a high content of linear
low density polyethylene. Particularly preferred materials for
the backsheet include blends comprised of about 45-90% linear low
density polyethylene and about 10-55% polypropylene. Exemplary
fiilms for use as the backsheet of the present invention are
manufactured by Tredegar Industries, Inc. of Terre Haute, Indiana
under the designation RR8220 biend for blown films and RR5475
blend for cast films. Th-e backsheet 26 is preferably embossed
(typically, to a caliper eof about 0.127 mm (5.5 miis)) and/or
matte finished to provide a more clothlike appearance. Further,
the backsheet 26 may permit vapors to escape from the absorbent
core 28 (i.e., breathable) while still preventing exudates from
passing through the backsheet 26.
The size of the backsheet 26 is dictated by the size of the
absorbent core 28 and the exact diaper design selected. In a
preferred embodiment, the backsheet 26 has a modified hourglass




i ntended _to be Iaundered_ 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 recycl edy;@aapRsBech Replastiher wi se di sposed of in an

,elr)lw rgnrr;snt ally conpati F\I e gmmmml |\g i tary absorbent article refers to
absorbent arty, ch ar arate parts united. togeirngs

9 9264775
fagrm a, coordi nét 2?12229{ hey do not require separate mani pul ative
parts like a separate hoI der and liner. A prefer gd enbodi ment 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

‘draper” refers to anﬁ*gﬂbsfjé’&%@b n’%%%ﬁ"% ﬂ%‘%ﬁ?ﬂﬁﬁnt"@o?e% hﬂlflﬂ%tﬁn G'ﬂﬂ:ance of
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appl i cabl e to other al?ﬁ&f)b%%unﬂfttﬁ‘e' %t%@hdmer nperipheent 6tur i Pireferably, the
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present second waist reglon 58 so that the side panels 72 in the second
waist region 58 are generally wider in the lateral direction than
the side panels 70 in the first waist region 56.

The topsheet 24 is positioned adjacent the body surface 101
of the absorbent core 28 and is preferably joined thereto and to
the backsheet 26 by attachment means (not shown) such as those
well known in the art. Suitable attachment means are described
with respect to joining the backsheet 26 to the absorbent core 28.
As used herein, the term "joined" encompasses configurations
whereby an element is directly secured to the other element by
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
backsheet 26 are joined directly to each other in the diaper
periphery 60 and are indirectly Jjoined together by directly
joining them to the absorbent core 28 by the attachment means (not
shown).

The topsheet 24 is compliant, soft feeling, and
non-irritating to the wearer’s skin. Further, the topsheet 24 is
liquid pervious permitting 1liquids (e.g., urine) to readily
penetrate through its thickness. A suitable topsheet 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., wood or cotton fibers), synthetic
fibers (e.g., polyester or polypropylene fibers), or a combination
of natural and synthetic fibers. Preferably, the topsheet 24 is
made of a hydrophobic material to isolate the wearer’s skin from
liquids contained in the absorbent core 28.

In a preferred embodiment of the present invention, at least
a portion of the topsheet 24 is subjected to mechanical stretching
in order to provide a “zero strain" stretch laminate that forms



dnvention in its flat-out, uncontracted state (i.e., with elastic induced
contraction pulled out except in-the-side-panels wherein the elastic is
left inits relaxed condition) w.th_po tiOQ§ of the structure being
.cut-away to nore clearly sff E t1on of the di aper 20 and with

the portion | Laper 2 way fromthe wearer,
surface 52, ‘9@9‘%221% vi e Figure 1, the di aper%’eg&ﬁ&ﬂs‘

conprises a contai nnent assenbly 22 preferably conprising a |iquid pervious
t opsheet 24, a liquid inpervious backsheet 26 joilRed with the topsheet 24,
and an absorbent core 28 positioned between the topsheet 24 and the
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primary fastening systgm3lr# &a4Rbmdric, so that the topsheet 24 will, upon
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
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
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
about 2.2. As used herein, the term “stapie Tength 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
18 to about 25 grams per squére meter. A suitable topsheet is
manufactured by Veratec, Inc., a Division of International Paper
Company, of Walpole, Massachusetts under the designation P-8.

The diaper 20 preferably further comprises elasticized leg
cuffs 32 for providing improved containment of liquids and other
body exudates. Each elasticized leg cuff 32 may comprise several
different embodiments for reducing the leakage of body exudates in
the leg regions. {The leg cuff can be and is sometimes also
referred to as leg bands, side flaps, barrier cuffs, or elastic
cuffs.) U.S. Patent 3,860,003 entitled "Contractable Side
Portions For a Disposable Diaper” issued to Buell on January 14,
1975, describes a diSpoSabJe diaper which probides a contractible
leg opening having a side flap and one or more elastic members to
provide an elasticized leg cuff (gasketing cuff). U.S. Patent
4,909,803 entitled "Disposable Absorbent Article Having
Elasticized Flaps‘l jssued to Aziz and Blaney on March 20, 1990,




cl osure system 40. The prinmary fastening system 38 reféfably conprises a
pair of securenent nenbers 42 and a Iandiné" s Bean Replgeed\\aj st ¢l osur e
system 40 is shown in Figure 1 to preferabl* ir of first
attachnment conponents 46 and a second attac 48. The di aper
20 al so pref rises a positioning patch 50 | ocated subj z
BRI P segeess

first attach ent 46. The diaper 20 is shown in Figure ave
an outer surface 52 (facing the viewer in Figure_1), an inner surface 54
opposed to the outer surface 52, a first waist rééion 56, a second wai st
regj on 58 opposed to the first waist region 56, and.a periphery 60 which is

are desi gnat ed 62 anditStEIbY 2 RGOSR dianesn npeindoattipgr i oe) st E ey £
artisan will recogni zébarraer acufifapeto i tmprevem|the containment iaf tthe nbemfregions.
having a pair of wai sa.s.egmlaﬁ% agdhos, STt Gt 1L Pell OMDRBFHERN Arbfeie@italing Dual
pegionsi I this appl b ERLON iG] B Touson on september” £5) 1981, GelBiinet”
. disposable diaper having dual cuffs including a gasketing cuff and
a barrier cuff. U.S. Patent 4,704,115 entitled "Disposable Waist
Containment Garment" dissued to Buell on November 3, 1987,
discloses a disposable diaper or incontinent garment having
side-edge-leakage-guard gutters configured to contain free liquids
within the garment. Each of these patents are incorporated herein
by reference. While each elasticized leg cuff 32 may be
configured so as to be similar to any of the leg bands, side
flaps, barrier cuffs, or elastic cuffs described above, as shown
in Figure 1 and Figure 3, it is preferred that each elasticized
leg cuff 32 comprise at least an inner barrier cuff 84 comprising
a barrier flap 85 and a spacing elastié member 86 such as
described in the above-referenced U.S. Patent 4,909,803. 1In a
preferred embodiment as shown in Figure 1, the elasticized leg
cuff 32 additionally comprises an elastic gasketing cuff 104 with
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.

The diaper 20 further comprises an elasticized waistband 34
disposed adjacent the end edge 64 of the diaper 20 in the first
waist region 56. The waistband of the diaper 20 is that portion
which is intended to be placed adjacent the wearer’s waist. The
elasticized waistband 34 provides a member that maintains a
defined area coverage, contacts  the wearer’s waist, and is
elastically extensible in at least the léteral direction so as to
dynamicaliy fit against the waist of the wearer and to d}namicalIy
conform to the waist of the wearer so as to provide improved fit.
Thus, the waistband is genérally that portion of the diaper 20
extending from the end edge 64 of the diaper 20 to at least the
waist edge 83 of the absorbent core 28. While the elasticized
waistband 34 can comprise a separate element affixed to the
containment assembly 22 of the diaper 20, the waistband is
preferably an extension of other elements of the diaper 20 such as



.described as having only wai st regions, each of the waist regions including
a portion of the diaper whi.ch-would typically be designated as part of the
crotch region.) The inner surface 54 of the diaper 20 conprises that

-portion of the diaper 20 whSi e‘iﬁ‘mﬁ? d adjacent to the wearer's body
during use (ig#g. I nner “ erally is fornmed by a Ei

portion of tﬁgsﬁzﬁéﬁiﬁt 24 J nents joined to the t% ﬁg§?"@ﬂ7i
The outer surface 52 conprises that portion of the diaper 20 which is

positioned away fromthe wearer's body (i.e., thd outer surface 52
generally is fornmed by at least a portion of the backsheet 26 and ot her

cecond va st 1 eg on SHSCHOBTHSE r £h Ao e PaEksheds 26nar o horhe dhcas e Hiodelc
periphery 60 to the Imaterid] jeinedrtheret®c Dispobabliei dippere@reTofdencgonstructed
regions each conprisen cegp rtféver S5 O a8 GRed r3\¥£§H‘.!‘5an9§; Serfée pBgiloRedirC Rhe
typically conprise t hfeirg'lcjt Szriistatreégiaon p&rt;n%nsong p%pigci\gﬁédﬁinr 9 Ieor]sse'cond v?aist
region 58. As discussed herein, the diaper 20 at least has an
elasticized waistband 34 disposed in at least the central region
68 of the first waist region 56. Preferably, as shown in Figure
1, another elasticized waistband is disposed in the second waist
region 58, preferably between the elasticized side panels 30.

The elasticized waistband 34 may be constructed in a number
of different configurations including those described herein with
regard to the elasticized side panels. In a preferred embodiment
of the present invention shown in Figure 1, the elasticized
waistband 34 comprises an elastic waistband member 76 interposed
between the topsheet 24 and the backsheet 26 and operatively
associated with either or both the topsheet 24 and the backsheet
26 to gather the first waist region 56 of the diaper 20. An
example of such an elasticized waistband for use herein is the
elasticized waistband disclosed in U.S. Patent 4,515,595 entitled
"Disposabie Diapers With Elastically Contractible Waistbands", .
which issued to Kievit and Osterhage on May 7, 1985, and which
patent is incorporated herein by reference. Any suitable
elastomeric material as known in the art may be used as the
elastic waistband member 76 of the present invention. Examples of
suitable elastomeric materials include elastomeric films,
elastomeric foams such as polyurethane foams or crosslinked
natural rubber foams; formed elastic scrim; elastomeric films such
as heat shrinkable elastic materiais; elastomeric film laminates
such as a laminate of a heat-shrinkable elastomeric film and a
resilient member; elastomeric stretch laminates such as “zero
strain” stretch laminates as described hereinafter or mechanically
stretched pretensioned stretch laminates; and elastic strands made
from rubber, LYCRA, or other materials. In a preferred
embodiment, the elastic waistband member 76 comprises an
elastomeric foam such as is described herein for use in the
elasticized side panels 30. Other embodiments of preferred
constructions for the elasticized waistband are the elastic waist



9 side panels positioned in the first waist region 56 are designated 70
whil e the side panels in the second wai st region 58 are designated 72. (In
the di scussion that follows, Unl'eéss otherw se noted, the diaper 20 will
‘conprise a pair of side ﬁﬁ@%ﬁ§uﬁ@3&ﬂ&blmadst region. Wile it is not

necessary th § PRI rs O“%M‘immm lﬂor each side panel be igefiisedos77s
they are prefe y mrror t he ot her. ) In a preferred
enbodi nent of the pr esent si de p els 72 positioned in the
second waist region 58 are elastically ext srble in the |lateral
di-rection (i.e., elasticized side panels 30). (The | at er a
ool on (X 11 oot ! Fhahradt dhdbshn U Cifbnts 405d LRI S| Btent
direction or |ength) ARR} ifgtden Rae Q%§et4ﬂ§ dlﬁqgai|Qi1a&areiﬁpéﬂthBttAﬂi‘C]e ith
| ongi tudi nal centerl iDyfaic EVadtidieWaist Feature Having A Predisposed Resilient
Flexural Hinge", filed concurrently herewith; the specification
and drawings of which are incorporated herein by reference.

In an alternative embodiment, the elasticized waistband in
the second waist region 58 (or in the first waist region 56 if
elasticized side panels are disposed therein) and the elasticized
side panels 30 can be formed by securing a single piece of
elastomeric material to the diaper 20 in both the side panels 72
and the central region 68 of the second waist region 58. Thus,
the elasticized waistband 34 and the elasticized side paneis 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.
Patent 4,887,067 issued to Wood, et al. on August 15, 1989, and
which patent is incorporated herein by reference.

in a further alternative embodiment of the present invention,
the elasticized waistband 34 may have differential extensibility
along the longitudinal axis when stretched in the lateral
direction. The differential extensibility of the elasticized
waistband 34 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
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 herein with respect to the elasticized side panels
30. As shown in Figure 5, a preferred differential extensibility
elasticized waistband has a ‘“pentagonal® shape. In this
embodiment, the waistband shape is formed by corrugating rolls
with straining elements having the shape of the desired waistband
shape.




axial direction (Z direction or thickness) being defined as the direction
extendi ng through the thickness of the di ape?" eef HysiBeeReplaced hows a
preferred enbodi nent of the diaper 20 in whic 24 and t he
backsheet 26. have | ength and w dth di nension rger than those

of the absorb 28. The topsheet 24 and the backsheel 26 exégifbor,
beyond t he edggﬁsgglé&%ﬁe absorbent core 28 to thereby formthe peri phergy 08675

of the diaper. 20. The periphery 60 defines the.quter perineter or, in
ot her words, the edges of the diaper  20. Th peri phery 60 conprises
t he | ongi tudi nal edges 62 and the end edges 64. Figure 2 is a

cross-sectional view of t di 20, t ake g 1.an lid.ne 2- f ;
Figure 1 in the first wais eré@?@% 5%? EFgEP?@QSF%&gH‘%e ‘h;ﬂsha'ee a34 taerqa?on
the backsheet 26 exterfdstrpinatsusiemy3tadiopstonmieg dinthr @ sidesslesurei and aowaist
formboth of the |ongichygdiraal THRAGAS Pensiord Mstéding sistas VEEOImpP PEER0RPHifary
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closure system 40 for providing the waist closure. The primary
fastening system 38 maintains the first waist region 56 and the
second waist region 58 in an overlapping configuration such that
lateral tensions are maintained around the circumference of the

'diaper to maintain the diaper on the wearer. The waist closure
system 40 forms a waist closure that dynamically maintains/creates
lateral tensions through the elasticized waistband 34 so as to
improve the fit and containment characteristics of the diaper 20
by reducing gapping, sagging, and rollover of the elasticized
waistband 34.

As shown in Figure 1, the primary fastening system 38
comprises a securement member 42 disposed adjacent each
longitudinal edge 62 in the second waist region 58, and at least
one landing member 44 disposed in the first waist region 56 so as
to form a portion of the outer surface 52. Each securement member
42 preferably comprises a .tape tab 92 and a first fastening
compohent 112. The 1landing member 44 preferably comprises a
complementary second fastening component 114 engageablie 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”
issued to Scripps on September 26, 1989. Primary fastening
systems utilizing mechanical closure elements are also disclosed
in U.S. Patent 4,846,815 entitled "Disposable Diaper Having An
Improved Fastening Device" issued to Scripps on July 11, 1989; and
U.S. Patent 4,894,060 entitled "Disposable Diaper With Improved
Hook Fastener Portion" issued to Nestegard on January 16, 1990. A
primary fastening system having combination adhesive/mechanical
closure elements is described in U.S. Patent 4',945,527 entitled
"Pressure-Sensitive Adhesive Fastener And Method of Making Same"”



material joined to the backsheet 26 bypag), e |ve attachment means 74 for
securing the first attachnent conponen per 20. As shown in
Figure 2, the first attachnent conpone g ferably conprise a

Hook fastening material. The prongs 1 fastening material are
preferably oriwpleaghse,t hat the engaging el errent of each prong 1p¢theses04775
toward t'he 10 longitudinal centerline 67 so as to maxi m ze the shear

strength of the hook fastening material. A positlgﬂ|ng patch 50 is located
subj acent each of the first attachnent conpOhents each
pesitioning patch 50 preferably bei ng positioned between the t opsheet 24

and t he backsheet 26. &3' 5 tHattrad H@I%Qg{’ld] 3494¢5 Sb&ﬁmo'fnttl:ésﬁub@te%tknare

its contracted or rel ax condi t |on E ast|C|ze9 malstg
preferably conprises anw;,rpp vateds qvpggn y reference na pre erred embodment 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
Jayer 96 and a landing member 44 comprising a reinforcing strip
116 joined to the backsheet 26. Examples of such adhesive tape
tab fastening systems are disclosed in U.S. Patent 3,848,594
entitied "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
4,662,875 entitled “Absorbent Article" issued to Hirotsu and
Robertson on May 5, 1987. Each of these patents are incorporated
herein by reference.

Each securement member 42 of the primary fastening system 38
is intended to provide a fastening means for engaging the landing
member 44 so as to provide a secure, preferably a variable
positioning, side closure for the diaper 20. Thus, the securement
member 42 comprises at least one fastening component. Each
securement member 42 also preferably comprises a means for
positioning the fastening component adjacent the landing member 44
so as to -achieve an optimum fitting side closure. Thus, the
securement member 42 may comprise any of the well Kknown
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
tab having a fastening component positioned thereon.

As shown in Figure l; each securement member 42 preferably
comprises a tape tab 92. Any of the well known configurations and
constructions of a tape tab may be used in the present invention.
For exampie, 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
reference. A particularly preferred tape tab 92 is illustrated in
Figure 3 and 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.



topsheet 24, a portion of the backsheet 26, and an el astic wai stband nenber
76 p03|t|oned bet ween the topsheet 24 and the backsheet 26. The el asticized

wai st band 34 is also provi ded W|t IR%&ed)f securenment 78 (preferably the
di screte zones of sealing. own in Figure 1) wherein the

backsheet 26 opshee d to the elastic waist W
76. Since thewag%i[ # 24 an t 26 are gathered V\hemgsg; 3

el astic wai stband nmenmber 76 |s in |ts relaxed condi tion, regions of
differential securenment are provided which fornlﬁﬂeats 80. The first
attachnment conponents 46 are Iongitudinally aligned with the el asticized

S de odges 75 of the dsy i FenSRCenifly SiEfdkel oB5or P ERE LI WAL cbifra
cross-sectional view @memddutapéaceﬂotmakmneal gwgfasec{»ﬂonfl the ghayegsf 20. The
Figure 1 and depicts gapkfifg ersru?F'aé@ agger,g:oa&ttr Uéiir'f’&fb ébp%s@d)rtb ophef fhbﬁ.mng
(r:gglt (r)z;l 5Er3eg| on 68 and slugffcrée% and genergﬁyp Ei'lac the ocx)ater sur?acceogg of tﬁe diaper
20. The backing surface 99 is thus generally exposed during wear
of the diaper 20.
The preferred tape tab 92 illustrated in Figure 3 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 redmarking. The preferred tape tab 92 of the present
invention also comprises a release portion 95 joined to the
topsheet 24 of the diaper 20. The release portion 95 allows the
tab portion 94 to be inwardly folded during manufacture to protecf
the adhesive attachment Tlayer 96 from contamination or
detamination prior to use. As shown in Figure 3, the release
portion 85 extends inwardly from the longitudinal edge 62 of the
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 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.
The fastening component of the securement member 42 forms the
closure between the securement member 42 and the complementary
fastening component of the landing member 44. Thus, the fastening
component provides a means for engaging the compiementary
fastening component of the landing member 44 to maintain the first
waist region'ss and the second waist region 58 in an overlapping
configuration to provide a secure side closure for the diaper 20.



{The cross-sectional view shown in Figure 3 has been inverted so that the
outer surface 52 is shown as positioned toward the bottom of the draw ng.)
The absorbent core 28 is generally shom in Figure 3 and shows the side
edge 82 of the absorbent ¥3 &ied as§b§R eRsheet 24 and the backsheet 26

c

encase t he a Br l IBB aterally outwardly bengﬁ,bgﬁ,ﬁgﬁg

4¥; ore
edge 82 of the a ent an ear flap 88 and the

| ongi t udi nal edge 62. Fi gur a porti gn of the elasticized |eg
cuf.f 32 conprising an el asticized barrier cuff g4 preferably conprising a
barrier flap 85 and a spaci ng neans, spacing el astic nenber 86, positioned

[ the barrier 11ap 8y The OLCh PAFHLPAGE | NAaGhASHICHZ Pihgeclr Bffrerdit

el asti c gasketing cuf
gasketing cuff prefer ai#e, waarersnand thaéxﬂ@néaﬂfﬂﬂéng 1sYstemhbe; simpde angk easy to
di aper 20.) Figure 3yfalrt helerefore, 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
positioning secure closure as defined hereinafter. Examples of

" such adjustable positioning attachment means incliude an adhesive
attachment layer such as a pressure-sensitive adhesive as are
known in the art, a mechanical closure element such as a hook
fastening material or a loop fastening material, any cohesive
materials as are known in the art, or a combination of an
adhesive/mechanical closure element, as hereinafter described with
respect to the waist closure system 40.

The fastening component is disposed on the securement member
42 such that it may be a separate member joined to and associated
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 fastening component). Alternatively, a discrete
patch or strip of material may be joined to the securement member
42 (a separate fastening component). Preferably, the first
fastening component 112 1is a separate material, such as an
adhesive attachment layer or a mechanical closure element,
positioned on and joined to the tape tab 92. As shown in Figure
3, the first fastening component 112 preferably comprises an
adhesive attachment layer 96 coated on the tab portion 94 to form
the fastening surface 98.

In addition, the first fastening component 112 may be
positioned anywherge 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
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



shows the el asticized side panel- 39- in— tts contracted or relaxed condition.
The el asticized side panel conprlses 3@r flap 88 extendi ng beyond the

si de edge 82 of the absormhan&le “ﬁ an el astic side panel nenber 90
operatively associ at ed mnt HJ the ear flap 88 preferably
bet ween the t eet 24 an The topsheet 24,

backsheet 26,&&r§(}’. 184 el astlc Si de panel rrenber 90 have been nmechanrc 9%/94775'
stretched, as discussed hereinafter, to forma "zero strain" stretch

| ami nate. The tape tab 92 of the primary fasteni#y system 38 is shown to
conprise a fixed portion 93 joined to the backsheet 26 adjacent the

| ongi t udi nal “edge 62 &k TEMRAGEted heretF, B ReTeRofd) " Fren’eie REhrdRent. penper
95 joined to the topsh2eatompriseana tapei tahi asthenfinstc fapkandng component 112 is
ot orm the fast eni noPCr any BB TR SN I 0P SRy EEat LSt
20 is shown in the fastening surface 98 of the tab portion 94 h
fastening  component 112 wmay comprise a  combination
adhesive/mechanical closure element having an adhesive attachment
layer and a mechanical closure element disposed on another area of
the tab portion 94 on the fastening surface 98 and adjacent the
distal edge 97 of the tape tab 92. An exemplary embodiment of
this configuration is disclosed in the hereinbefore referenced
U.S. Patent 4,869,724 entitied "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 provide
the side closure and, preferably a variable positioning side
closure. For example, the landing member 44 may be disposed so as
to form a portion of the outer surface 52 in the first waist
region 56, so as to form a portion of the inner surface 54 in the
second waist reg-ion 58, or on any other portion or element of the
diaper 20 which is dispused 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 landihg member 44 is preferably positioned so as to
achieve variable positioning of the side closure so that the
diaper may fit a range of sizes, so that an overlap between the
first waist region 56 and the second waist region 58 is achieved,
and so that when the side closure is formed the attachment
components of the waist closure system 40 engage each cther such
that the formation of the side closure also passively forms the
waist closure. The landing member 44 is preferably centered about




:Figure 1 as conprising the main body. (chassis) of the diaper 20. The
contai nment assenbly 22 conprises at |east an absorbent core 28 and

preferably an outer coveri e¢fing the topsheet 24 and the
*backsheet 26. Wen the abso conprises a separate holder and a
l'i ner, the C%gi}é asse Iy conprises the hol dperARh2ida97s

| iner ( tai nnment assenbl y 22 corrprl ses one or nore |ayers of
rFat er i al to define the holder while the |iner ri ses an absor bent
conposite such as a topsheet, a backsheet, a- an absorbent core.)

For wunitary absorbent articles, t.he contai nrrent assenbly 22 conprises the

mai n structure of thep ;nt%]of.ﬁé}pge ri Gl g7esn addeFirst Wi 8t t¥eQion 56 and

conposi te di aper struc ?ure e contai nmept  as 2§ or
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material with an element of the diaper 20. The landing member 44
may thus comprise, for example, the topsheet 24 or the backsheet
26. While the landing member 44 can assume varying sizes and
shapes, it preferably comprises one or more patches of material
joined to the backsheet 26 in the first waist region 56 that
allows for maximum fit adjustment of diaper 20 to the wearer. In
a preferred embodiment of the diaper 20 as illustrated in Figure
1, the landing member 44 has an elongate, rectangular-shape and is
secured to the backsheet 26 in the central region 68 of the first
waist region 56 by an adhesive attachment means (not shown) as
have been previously discussed. The landing member 44 comprises a
fastening component (second fasfening component 114) engageable
with the fastening component of the securement member 42 (first
fastening component 112). Thus, the fastening component of the
landing member 44 (second fastening component 114) may be
manufactured from a wide range of materials and configurations
capable of securely engaging the fastening component of the
securement member 42 (first fastening component 112).

when ‘the first fastening component 112 of the securement
member 42 comprises an adhesive attachment layer 96, the second
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
component 114 also comprises a mechanical closure element. Thus,
when the first fastening component 112 comprises a hook fastening
material, the second fastening component 114 -preferably comprises
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



-as urine and other certain body exudates. As shown in Figures 1 12 and
2, the absorbent core 28 has.a.garnment surface 100, a body surface 101,
si de edges 82, and wai st edges 83. The absorbent core 28 may be

‘manuf actured in a wi de vﬂna HagfB cednd shapes (e.g., rectangul ar,
hour gl ass, " Wo eﬁ and froma wide variety c{‘USg /04775
l'i qui d- absorbent na rral I n di sposabl e di apers an

absorbent articles such as connrnuted mood pul p ich is generally referred
to as airfelt. Exanpl es of other suitable absorbent materials include
creped cel |l ul ose waddi ng, neltbl owm polyners including coform cross-I|inked

cellul osic fibers, tiggiige) “de‘t%”Ga:%Hsﬁé 2 Y the GHREFOAN Thé OAForcing

absor bent sponges, super absorben ners elllng
materials, or any equ$"x)"apeﬂt5 h&tp@efgrab y a separate mem er sec ed 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 preferably provided with
indicia means 118 for aiding the diaperer in fitting the diaper to
a wearer ‘to obtain optimal waist fit and leg opening fit. The
indicia means 118 may be any type of lines, patterns, ornamental
designs, symbols, script, color codes, or other markings which
have the capability, either inherently or with additional
denotation, to aid an individual fitting the diaper to the wearer
to promptly locate the desired affixation points for a particular
tape tab fastenmer. Such indicia means 118 are more fully
described in U.S. Patent Bl 4,662,875 entitled "Absorbent Article"
which issued to Hirotsu and Robertson on May 5, 1987 and which is
incorporated herein by reference. Indicia means of the present
invention are preferably a combination of different geometric
shapes, colors, and objects such as SESAME STREET or DISNEY
characters.

The dual tension fastening system 36 additionally comprises a
waist closure system 40 for providing a waist closure adjacent the
end edge 64 of the diaper 20. The waist closure anchors a portion
of the span of the end edge 64. Further, when the diaper 20
comprises an elasticized waistband 34, the waist closure
dynamically creates/maintains 1lateral tensions through the

- elasticized waistband 34.

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 34. (i.e., The first and second
attachment components of the waist closure system 40 act to anchor
the positional relationship- of the elasticized waistband 34 with
the elasticized side panels 30.) The term "anchor" is used herein
to mean that the attachment components provide an adjustable
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




or conbi nations of materials. The configuration and construction of the
absorbent core may al so be varied (e. Imsﬁsaahsbﬁbaqmmabre may hav
varying cal i per zones, a hydrophilic gra | m“lml bsorbent gradl ent,

or |ower average denS|ty and | ower avera acqui sition zones;
or may conpri nore |ayers or structures he total abseuhe8érsparrs
capacity of téﬁ?éﬂéﬁﬁ%&ent core 28 should, however, be conpatible mntﬁ R4
desi gn | oadi ng and the intended use of t he diapeé%ZO Further, the size and

absorbent capacity of the absorbent core 28 may varied to acconnndate
wearers ranging frominfants through adults. A preferred enbodi ment of the

di aper 20 has an asy 19\1 rTDC“'LI g;%s-{tfml?edreﬁtﬁf“ﬁ%t gpr%h%S Qﬁ §t’39;zed
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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 invention can also be beneficial for use on diapers not
- employing an elasticized waistband (e.g., a waistshield or a
nonextensible waist feature) so as to maintain a nonextensible fit
at the end edge 64 (upper edge) of the diaper 20. The anchoring
also provides a means for transferring shear forces (tensions)
between the elasticized waistband 34 and the elasticized side
panels 30 so as to enhance the initial pretension created within
the elasticized waistband 34.

The waist closure also creates/maintains lateral tension(s)
through the elasticized waistband 34. The waist closure
contributes some portion of an initial pretension (lateral
tension) within the elasticized waistband 34 that allows the
elasticized waistband 34 to snugly fit against the wearer’s waist
when initially fitted. The elasticized waistband 34 maintains,
during use, some portion of the pretension created within it by
the waist closure. Since the elasticized waistband maintains some
portion of the pretension created within it, the elasticized
waistband can repéated]y elastically expand or contract with the
motions of the wearer so as to snugly sustain the fit of the
diaper against the wearer’'s waist throughout use. In particular,
during wearing conditions, the elasticized waistband, in order to
follow the movements of the wearer’s waist, may have to contract
to its untensioned state (i.e., the pretension goes to zero);
however, because the attachment components remain engaged, the
pretension will be reestablished within the elasticized waistband
with further movement and activity by the wearer. (This is in



i's described in U S. Patent 4,610,678 entitled H gh-Density Absorbent
Structures" issued to Wi sman and Gol dman on Septenber 9, 1986. U.S. Patent
4,673,402 entitled Absorbent™Articles Wth Dual - Layered Cores" issued to

Wei sman, Houghton, and Ggly 6Lt R0 REIAEy 1987, and U.S. Patent 4,888,231
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13 successful absorbent rrerrber described in U S. 9atent 4,834,735, entitled
"H.gh Density Absorbent Menbers Having Lower Density and Lower Basis Wi ght
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t hese references are incorpora
pretens1oned such as to not be ab]e to further contract to

dynamically fit the wearer.) This initial pretensioning and
mairitenance of the tension thus results in reduced gapping and
better sustained fit of the elasticized waistband. Further, the
lateral tension(s) created/maintained by the waist closure provide
restoring forces within the elasticized waistband that reduce or
counteract the incidence of waistband "rollover”. Thus, the waist
closure system 40 provides a closure about the waist of the wearer
, to 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
at least one, preferabily 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 34 so that the lateral
tensions dynamically created/maintained by the waist closure
system 40 extends in and through the elasticized waistband 34
during use. Further, the attachment components of the waist
closure system 40 are longitudinally spaced from the securement
members 42 and the landing member 44 of the primary fastening
system 38 to provide a distinct, defined waist circumferential
dimension for the diaper and two distinct zones of lateral
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 ciosure during wear.

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
least a portion of the elasticized waistband 34 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 with a pair of first
attachment componénts 46 laterally spaced from each other and a
second attachment component(s) 48 that allows adjustable




The backsheet 26 is positioned adjacent the garnent surface 100 of the
absorbent core 28 and is preferably joi nag shbenatmet¥palsachnent means (not

shown) such as those well known in the ar , the backsheet 26
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may be secured to the absorbent core 28 b

adhesi ve, a payHeb ayer of adhesive,

spiral s, or spots g?ggghe3|ve Adhesi ves whi ch have been found to be
satisfactory are manufactured by Century Adhe5|ve§ I nc. of Col unbus, OChio
and. marketed as Century 5227; and by H B. Fuller %bnpany of St. Paul, )
M nnesota and marketed as HL-1258. The attachment neans will preferably
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of the anchor zones. In an alternative embodiment, the waist
closure system 40 may comprike 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 component(s) 46 depends upon the overlap of
the side panels in the second waist region 58 with the side panels
in the first waist region 56.

The preferred lateral spacing of the anchor zones 122 is
designed to aliow 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 34 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
elasticized 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,
the lateral spacing of the anchor zones would be desirably chosen
to be at a maximum. Therefore, the lateral spacing of the anchor
zones is thus chosen so as to balance the need for maintaining the
normal forces with the need for providing an effective amount of
stretch in the elasticized waistband.

In the diaper embodiment shown in Figure 1 that is designed
to fit medium-size (5.4 kg to about 10.8 kg) babies, the lateral




appar atus and net hods shown in U S. Patent 3,911,173 issued to Sprague, Jr.
on Cctober 7, 1975; U.S.--Patent 4;785,996" issued to Zi ecker, et al. on
Novenmber 22, 1978; and U, S. Patent 42 666 issued to VErenlcz on June 27,

<1989. Each of these pat m'ﬁiﬁﬁg ; 8irat ed herein by reference.
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at tachnent means or conblnatlons of these attachnent neans as are known in
the art. The backsheet 26 is inpervious to quuiag (e.g., urine) and is
preferably manufactured froma thin plastic filn1 al t hough ot her flexible
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from 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
(i.e., that line closest to the longitudinal centerline 67) of one
anchor zone to the innermost 1line of securement of the other
anchor zone with the elasticized waistband in its contracted
state. Thus, in the embodiment illustrated in Figure 1, the
lateral spacing is determined by measuring the distance from the
innermost edge of one of the first attachment components 46 to the
innermost edge of the other first attachment component 46.

Each attachment component comprises a fastening means that
engages a complementary fastening means for providing a variable
positioning, passively activated, waist closure. As used herein,
the term "variable positioning” closure refers to a fastening
system wherein at least one of the positions of the components can
widely vary so as to allow the user to form a closure at a number
of different locations. Thus, for example, one of the components
may have a fixed location on the diaper (e.g., the lateral spacing
between the first attachment components 46 is fixed so as to
provide for the pretensioning of the elasticiied waistband 34 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
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
waist closure system 40 also provides a passively activated waist
closure. By “"passively activated", it is meant that a functional
waist closure is achieved with little or no additional effort by
the diaperer after a suitable initial body/leg fit (side closure)
is achieved using the primary fastening 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



.14 wetting articles which contact the diaper 20 such as bedsheets and
undergarnments. The backsheet 26 nmay thus _conprise a woven or nonwoven
material, polyneric filnms suchas thernoplastic filnms of polyethylene or

-pol ypropyl ene, or conpo i.tﬁcgﬁgﬁ&@k@laﬁﬁch as a filmcoated nonwoven
T‘

material. Pr % a filmhaving a thickne r
about 0.012 Iﬁ{)?%&#) t%‘% ‘mm“%mmn (2.0 mls). In a pref Eﬁ&wfmﬁ%s
enbodi ment of the presen ) | east a portion of the backsheet 26
I's subjected to nmechanical stretching in order t¥ provide a "zero strain”

stretch | ami nate that forms the elasticized side panels 30. Thus, the
necessari |y el ast onerEnot o fiLe Tk piaricate o FIBE TR, Yerihih “BUE ahiE FO" e
stretching, be at posationedoon dhe diigpee inpen nanrangement|thagacreates/saintains
it will hot fully retyfen {1Qrhf teRsidis"@Mthin the elasticized waistband 34.
“As shown in Figure-1, the attachment components preferably
comprise mechanical closure elements. As used herein, the term
"mechanical closure elements" describes fastening means which
mechanically engage each other for providing a variable-position
closure. Thus, the mechanical closure elements may comprise any
of the well known means for achieving a variable-position closure
by mechanical engagement such as VELCROC or other hook and loop
fastening materials. .
When the first attachment component 46 comprises a mechanical
- closure element, the second attachment component 48 may comprise
"jdentical" complementary mechanical <closure elements or
"distinct” compliementary 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” compiementary 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.

As used herein, the term "hook fastening material® is used to
designate a material having engaging elements. Thus, the hook
fastening material may aiso be referred to as a male fastener. It
should also be understood that the .use of the term "hook" should
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



undi storted configuration. In preferred enbodi nent s, t he
backsheet can be subjected to nmechanical stretching w thout undue rupturing
or tearing. Thus, it is preferred that the backsheet 26 have an ultimte

€l ongation to br eak of Afpid Shaep HasHAHepAQ@%0 t 0 about 700% i n the

cross- machi ne J ng a nethod consistent w
D- 638. Thus“% Bfé% A edmwm M m ';qﬁggr%é?’ﬁ
a high content of linear

| ns for use as the backsh

| yet hyl ene. Particularly preferred
materials for the backsheet include blends conpri3®ed of about 45-90% | i near
| ow density pol yet hyl ene and about 10-55% pol ypropyl ene. Exenplary fil ns

for use as the backsheet he present Vi f

Tredegar | ndustries, aﬁé g%lf% 89%58"'&9&%“3%‘2 '@%ﬁéﬁlﬁ E‘f(;ptesgfgde]?héent such
RR8220 bl end for bl omsfallmapafrasthmmt@reaidoroano&m hpok rfssterrine material.
backsheet 26 is preferably enbossed (typlcally, to a callper of about 0.127

S L &) 2001 T e Pash Sl i P (256, raBLAE, e, o
absor bent mechanica}ly engage fibrous elements of a loop fastening material
so as to provide a secure closure. Thus, a hook fastening
material according to the present invention may be manufactured
from a wide range of materials. Suitable materials include nylon,
- polyester, polypropylene, or any combination of these materials,
or other materials as are known in the art. A suitable hook
fastening material comprises a number of shaped engaging elements
projecting from a backing such as the commercially available
- material designated “Scotchmate" brand No. FJ3402 available from
Minnesota Mining and Manufacturing Company, St. Paul, Minnesota.
Alternatively, the engaging elements may have any shape such as
hooks, "T’s", mushrooms, or any other shape as are well known in
the art. An exemplary hook fastening material is described in
U.S. Patent 4,846,815 entitled "Disposable Diaper Having An
Improved Fastening Device" issued to Scripps on July 11, 1989, and
which patent is incorporated herein by reference.

An especially preferred hook fastening material, as shown in
Figures 1 and 3, comprises an array of prongs 120 formed of
thermoplastic material. Hot melt adhesive thermoplastics, in
particuiar polyester and polyamide hot melt adhesives, are
particuiarly well suited for forming the prongs of the hook
fastening material. The prongs 120 are preferably manufactured
using a modified grévdre 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 & portion of the 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 making such a hook fastening material
are more fully detailed in European Patent Application 0 381 087;
The Procter & Gamble Company; published August' 8, 1990, which
app]ication-is'incorporated herein by reference.




«core 28 (i.e., breathable) while still preventing exudates from passing
through the backsheet 26. .The si-ze-of the ‘backsheet 26 is dictated by the

si ze of the absorbent core 28 and t he exagt di aper desi gn sel ect ed. In a
“preferred enbodi ment, theT m“ﬁ B88S a nodified hour gl ass shape

ext endi ng beyw@obztym-,@bsor m ni mum di st ance of at paaesoDOITs
1.8 cmto about 2.5 cm (ab t 1.0 inch) around the entire

di aper periphery 60. Preferably, the backsheegg326 is nuch wider than the
absorbent core 28 in the second waist region 58 so that the side panels 72
I n.the second wai st region 58 are generally wider in the lateral direction

than the side panels 70 ig {&p fﬂarsﬁénmgl patareg Oﬁrd‘vﬁdesT he plupahitgt oF4 fiibrous
posi i oned adj acent  tAEn00K (HiE " Aot the ergh§iiP SERGs B77 REo Yhstaning
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,
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. SJ3401 available from
Minnesota Mining and Manufacturing Company, St. Paul, Minnesota.
Another commercially available loop fastening material comprises a
tricot knit fabric having a plurality of nylon filament Tloops
projecting from a backing of nylon such as the commercially
available material designated "Guilford No. 16110 available from
Guilford Mills of Greensboro, North Carolina. An exemplary
inexpensive loop fastening material and a method of making such a
loop fastening material are described in European Patent
Application 0 289 198;-Ihe Procter & Gamble Company, published
November 2, 1988, which application is incorporated herein by
reference. A suitable loop fastening material may also be a woven
or nonwoven fabric or any other type of fibrous material or loop
material which are well known in the art. Examples of nonwoven
materials suitable for use as a loop fastening material herein are
discussed with respect to the materials useful as the topsheet 24
of the diaper 20. In a 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 1layer of adhesive material).
Adhesives useful in the present invention are preferably
pressure-sensitive adhesives formulated to adhere to a surface at
ambient temperature by applying only light pressure. Particulariy
preferred adhesives for use herein as the adhesive attachment
layer are hot melt pressure-sensitive adhesives as are known in
the art. An exemplary hot-melt pressure-sensitive adhesive is a
Kraton based adhesive with tacifiers and other additives such as



the backsheet 26 by attachnent neans (not shown) such as those well known
in the art. Suitable attachnent neans are described with respect to joining
t he backsheet 26 to the absorbent core 28. As used herein, the term"joi ned
enconpasses configurations whereby an elenent is directly secured to the

ot her el ement yhy V\#al ng the elenent directly to the Oth‘?;(ar %%g.;g.
e other

and conflguratlons ereby the elenent is indirectly secured to
MemmtbyaﬁlmngtM3Memmtt0|MemmMMe%ﬁMEMs)mmchanHnam
affi xed to the other el enent In a preferred e di rent of the present

I nvention, the topsheet 24 and the backsheet 26 are joined directly to each

other in the diaper f;{ayp{{%ay%,g(} ﬁ@“ﬁ“@‘o‘iﬁi"*f egﬁ&y olf O 1AE Brdvag S \Ron Sih under

directly joining them he attachnent nmeans (no
shown). The  topsheetthe trpdengme Findbep (998 Y, H-2888ft  feeling, and

non-irritating to the wearthe' sttalkhiontFedniponentst lney tfapttieretomprise d icgrbthation

pervious permtting l'i%Hes1vepmecﬂan1ca5 £¥%Eu$é)éﬁgﬁﬁﬂﬂ.y For example, the attachment
components may comprise a combination fastener such as hock
fastening material and an adhesive attachment layer juxtaposed
with the hook fastening material or a mechanical closure element
such -as a hook fastening material having a layer of adhesive.
coated over a portion of the hook fastening material. An
exemplary fastener having a combination mechanical/adhesive system
is the ﬁressure-sensitive adhesive fastener having a textured
fastening surface such as is disclosed in U.S. Patent 4,946,527
issued to Battrell on August 7, 1990, which patent is incorporated
herein by reference.

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

The attachment components may comprise a separate element
joined to the diaper 20 or may be a unitary element with one of
the other components of the diaper. For example, the topsheet 24
may be manufactured from a material (e.g., a nonwoven web), that
is capable of mechanically engaging the other attachment component
(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
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

e e component  is unitary with another component of the diaper.
This Sheet Has Been Replace Alternatively, the attachment component may comprise a discrete

Hlnniulnl ||I|| strip or patch joined to the diaper. In a preferred embodiment




spenetrate through its thickness. A suitable topsheet may be

manuf actured froma w de range of materials, such as porous foans;
reticul ated foans; apertured plastic filns; or woven or nonwoven webs of
‘natural fibers (e.g., wood or cotton fibers), 'synthetic fibers (e.g.,

pol yester or yoglegps g-pyl ene fibers), or a conbination of natural pgffuse2/04775
synthetic fibers. referably, the topsheet 24 is made of a hydrophobic

material to isolate the wearer's skin fromliqui contained in the
absorbent core 28. In a preferred enbodi nent of e present invention, at
| east a portion of the topsheet 24 is subjected to mechanical stretching i-n

order to provide a Zﬁ{&nshg%&ureﬁlreé&h ﬁ‘?‘tnﬂﬁcﬁrﬁﬁtt f:&ﬁ;ﬁﬁent 436c6dib?1ses a

el asticized side panels

el ongatabl e, most piSCEREISEPATILRRRSFR O LHP°E {%;%en1ng naterif] SoThet’td the

backsheet 26 so as to form a portion of the outer surface 52 while
the second attachment component 48 is a unitary element comprising
a portion of the topsheet 24 in the second waist region 58.

In a particularly preferred embodiment of a medium sized
diapef, such as the diaper 20 shown in Figure 1, the waist closure
system 40 preferably comprises a pair of first attachment

' components 46. Each first attachment component 46 comprises an
about 12 mm wide (i.e., generally perpendicular to the
longitudinal centerline 67) by about 19 mm patch of a hook
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
Tongitudinally from the end edge 64. If the longitudinal spacing
of the first attachment component (measured from the end edge of
the diaper to the closest edge of the first attachment component)
is too small, the first attachment component may be too high on

- the diaper and be in a position to contact the wearer’s skin; if
the longitudinal spacing is too great, the first attachment
component may be so low as to allow some rollover of the
elasticized waistband. The first attachment components are
preferably spaced from about 3 mm (1/8 inch) to about 15 mm (5/8
inch) from the end edge of the diaper, preferably about 6 mm (1/4
inch). The hook fastening material used for the first attachment
components 46 preferably comprises an array of thermoplastic
prongs 120 formed on a backing; the prongs 120 of each hook
fastening material most preferably being oriented with the
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
material formed by a portion of the nonwoven material of the
topsheet 24. '

The diaper 20 additionally comprises a positioning patch 50
located subjacent the first attachment component 46. The
positioning patch 50 raises the first attachment component 46 in

Sheet Has Been Replaced the Z direction (thickness) to allow the first attachment

T



necessarily elastoneric, so that the topsheet 24 will, upon nechani cal
stretching, be at least to a degree permanently el ongated such that it wll
not fully return to its original configuration. In preferred enbodi nents,
the topsheet 24 can be subjected to nmechanical stretching wthout undue

rupturing or { f the topsheet. Thus, it is preferred tha rf;—'l)
t opsheet 24 hﬂ&a ?28 cross-machine direction (lateral di rectié’ 9?9?/84775'
str'ength. There are a nunber of nmanufacturing techni ques which nmay be used

to -manuf acture the topsheet 24. For exanple, the 8Bpsheet 24 rray be a
nonwoven web of fibers. \Wen the topsheet conpri ses a nonwoven t he

\(I:v(e;lrjrbl rr:g%/l oﬁg ofS p'tj Rgoggg ,°"8'?{ ?ﬁdt? qugne %&abggeg-f l‘fé’ﬁla?gn%ﬂgyﬂgﬁ geéar de§&§H’ae"t
thermal |y bonded by neacmponeht 4Bnandh ail bow rtbsevaéktlcﬂedmrm sysitens 4o rmore easily /e
preferred topsheet CO”E’(ds%ﬁs(ﬁiﬁuph@si %'?%#t)pmwsopvﬂee%iiﬁ Q%&Héa‘éﬁﬁmaw is
denier of about 2.2. Aﬁorgesee feg{ﬁe?y passweel ac:?\Ianeg pos%tqgnfng rpg §\r S50
- also provides a zone of increased f’lexural stiffness that reduces
the tendency of the flexible ear flaps 88 to fold over onto the
first attachment component(s) 46 thereby occluding the hooks from
being secured during diaper application. Thus, the positioning
patch 50 can comprise any element that provides a Z direction
buiid up to the first attachment components 46. As shown in
Figure 1, the positioning patches 50 each comprise a
rectangular-shaped piece of material positioned subjacent the
first attachment component 46. While the positioning patches 50
may be positioned directly subjacent the first attachment
components 46, the positioning patches 50 are preferably
positioned between the topsheet '24 and the backsheet 26 as shown
in Figure 2. 1In order to provide a flexurally stiff circumference
about the waist of the wearer, the lateral edges of the
positioning patches can be abutted to or slightly overlapped with
the side edges 75 of the elastic waistband member 76. The
positioning patches 50 preferably comprise a 38 mm wide by 32 mm
long patch of elastomeric foam. More 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 is 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 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
particular place or position as an unitary structure with other
elements of the diaper or as a separate element joined to another
Sheet Has Been Replaced element of the diaper.) The elasticized side panels 30 provide an

”“m “““m”l““ elastically extensible feature that provides a more comfortable




to those fibers having a I ength of at |east about 15.9 mm (0.625 inches).
Preferably, the topsheet has a basis weight fromabout 18 to about 25 grans
per square meter. A suitable topsheet is manufactured by Veratec, Inc., a
Division of International Paper Conpany, of Wl pole, Massachusetts under

t he designati p The di aper 20 preferably further conprises 1oG|
o S3aaa) Friegles

| eg cuffs 32 for I'di ng i nproved contai nnent of liquids and o
exudates. Each elasticized |eg cuff 32 may conprise several different
enmhodi ments for reducing the | eakage of body exuddtes in the |eg regions.
(The leg cuff can be and is sonetines also referred to as | eg bands, side

flaps, barrier cuffs, gqr LE..C ) s 0. ;
entitled "Contractabl éi géﬁ%&"ﬁg’r ?H)ﬁ’g I%‘rtqgﬁﬁ §B§£a P%]%fggﬁr’ng ﬁ‘s_es&é%f’%roto
Buel | on January 14, 1ie5weaesrcrapfesustadningodhbs fidi pequohpiic ther §ipeicaf aear

contractible | eg openiyhgastndheh thélihpéd had chedR el s¥dedWithcudat&s BAGE the

Loy o e e e RS, Lo e gt o ' el $8°%H000
and contract. Further, the elasticized side panels 30 develop and
maintain wearing 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 1initially pre-tensioning the elasticized
waistband 34 since the diaperer typically stretches the
elasticized side panels 30 when applying the diaper 20 on the
wearer so that when the elasticized side panels 30 contract,
tension is transmitted from the elasticized side panels 30 through
the waist closure system 40 into the elasticized waistband 34,
The elasticized side panels 30 further provide more effective
application of the diaper 20 since even if the diaperer pulis 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
preferably has the elasticized side panels 30 disposed in the
second waist region 58; alternatively, the diaper 20 may be
provided with elasticized side panels 30 disposed in the first
waist region 56 or in both the first waist region 56 and the
second waist region 58. _

While the elasticized side panels 30 may be constructed in a
number of configurations, an example of a diaper with elasticized
side panels positioned in the ears (ear flaps) of the diaper is
disclosed in U.S. Patent 4,857,067, entitled "Disposabie Diaper
Having Shirred Ears" issued to Wood, et al. on August 15, 1989,
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
Sciaraffa, et al. on May 3, 1983, discloses a diaper having an

e —  @lasticized waist in which an elastic member is positioned in an
This Sheet Has Been Replaced opening in both the topsheet and the backsheet of the diaper such
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El asticized Flaps" issued to Aziz and Bl aney on March 20, 1990, 17
descri bes a di sposabl e di aper having "stand-up" el asticized flaps (barrier
cuffs) to inprove the containment of the leg regions. U S. Patent 4,695,278
‘entitl ed Absorbent Article Having Dual Cuffs' issued to Lawson on Septenber

22, 1987, de i di sposabl e di aper having dual cuffs inclug} 2/0477
ot tirssners

gasketi ng cuf arrier cuff. U S Patent 4,704,115 entitle

"Di sposabl e Wai st Cont ai nment Garnent" issued toﬁguell on Novenber 3, 1987,
di scl oses a di sposabl e di aper or incontinent garnent having

si de- edge- | eakage-guard gutters configured to contain free liquids within

the garnent. Each of se D R | r po d I &l rf efyen tent
While each elastici tztgg %P'gaet]g%?:f %ﬁf*mngy B,Zﬁ%ont;hl%gurce% 58 as to bgﬁ en
similar to any of the qeg@%a%ag,cgitdéahty of removing both the topsheet and the

backsheet portions of the diaper in those areas coinciding with
the elastic member, the present inventors have 1learned that
satisfactory elastic performance can also be obtained when only
one or when none of the coinciding portions of the topsheet and
the backsheet are removed, especially when the portions of the
diaper web containing the elastic member are subjected to an
incremental mechanical stretching operation of the type described
hereinafter. A further embodiment of a diaper showing elasticized
side panels is shown in U.S. Patent 4,938,753 issued to Van
Gompel, et al. on July 3, 1990. This patent discloses a pant-like
garment provided with stretchable side panels formed by attaching
discrete stretchable members to the side edges of the main body of
the garment. Thus, the elasticized side panels 30 of the present
invention may comprise a separate elastically extensible material
or laminate joined to the diaper. As shown in Figure 1 and Figure
3, each elasticized side panel 30 preferably comprises an ear flap
88 and an elastic side panel member 90 operatively associated
therewith. .

As shown in Figure 1, each ear flap 88 comprises that portion
of the side panel 72 that extends laterally outwardly from and
along the side edge 82 of the absorbent core 28 to the
longitudinal edge 62 of the diaper 20. The ear flap 88 generally
extends longitudinally from the end edge 64 of the diaper 20 to
the portion of the longitudinal edge 62 of the diaper 20 that
forms the leg opening (this segment of the longitudinal edge 62
being designated as leg edge 106). In a preferred embodiment of
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.

In a preferred embodiment of the present invention, the
elastic side panel members 90 are operatively asscciated with the
diaper 20 in the ear flaps 88, preferably between the topsheet 24
---- and the backsheet 26, so that the elastic side panel members 90
This Sheet Has Been Replaced
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.flaps, barrier cuffs, or elastic cuffs described above, as shown in Figure
1 and Figure 3, it is preferred that each elasticized |eg cuff 32 conprise
at least an inner barrier cuff 84 conprising a barrier flap 85 and a

"Isépaci ng el astic nenber 86 such as described in the above-referenced U. S.

at ent 4, 909, 803 a preferred embodi ment as shown in Figure gy

el asticized | *2%,2 additionally conprises an elastic ggsketl ng cgﬂuﬂs
104 with one or nore elastic strands 105, positioned outboard of the
barrier cuff 84 such as described in the above¥¥ eferenced U.S. Patent

4»695 278. The di aper 20 further conprlses an el asticized malstband 34
di sposed adj acent the end, ed

_ t he, di 20111 . |

region 56. The wai stiR® Iﬁte?ﬁ'e dd"%‘bte’P"e 4%9(?%{115% 96'6&1%8?1 WH c%ns\%l'ié)}lt ended

to be placed adj acajzedt hereigarthe’ termal stast 1¢ed 1p| extensiblel] meanstbseameayt or

provi des a member BJL@&: cﬂf‘o?tﬁ\' nﬁ?ege{ﬂa‘ﬂe\%ﬁr?&nﬁgﬁﬁﬁﬁgﬁ 169§tt 696 dirb&ion
ast

wearer's wai st l'e 1 n~at eastdl feral
direction so as to (preferably the Tateral direction for the side pane s 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
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 §
seconds or less upon stretch and immediate release thereof (i.e.,
a "snappy” elastic).

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

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
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
_Massengale, et al. on June 25, 1974 and in U.S. Patent 3,912,565

This Sheet Has Been Replaced issued to Koch, et al. on October 14, 1975. A more detailed
|'Iu IIII" I I Il description of a manner for using a heat-shrinkable elastic member




dynam cally fit against the waist of the wearer and to dynami cally conform
to the waist of the wearer so as to provide inproved fit. Thus, the
wai st band is generally that portion of the diaper 20 extending fromthe end
edge 64 of the diaper 20 to at |east the wai st edge 83 of the absorbent

c

af1ixed to t MO bgHRE

| astici zed wai stband 34 can conprise a sepapéi/isdkAIeTs
d4hnment assenbly 22 of the diaper 20, the waistband is

preferably an extension of other elenents of the gdiaper 20 such as t he
topsheet 24 or the backsheet 26 or both and an elastoneric material joined
heret o. Di sposabl e diapers are often constructed so as to have two

el astici zed wai st bands;s ofecpARid | fiNeg.d.n Bdtend | 4591508951 15a@HOOSEK et Ord
positioned in the second wai st region 58. As disc d .hergei

th '
20 at least has an el Lfteehagede a&t’naﬁ%ﬁ%ﬂ'ﬂiss%%zget?eﬂ“ﬂt"\cg*é%o[rasﬁ‘glhgpee‘r“ by
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entral region
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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
to return to its relaxed or contracted orientation.

In an especially preferred embodiment, the elastic side panel
member 90 is operatively associated in the ear flap 88 by joining
the elastic side panel member 90 to the topsheet 24, the backsheet
26, or both while the elastic side panel member 90 is in a
substantially untensioned condition. At least a portion of the
resultant composite elastomeric laminate containing the elastic
side panel member 90 is then subjected to mechanical stretching
sufficient to permanently elongate the topsheet and the backsheet
components (nonelastic components) of the laminate. The composite
elastomeric Tlaminate 1is then allowed to return to its
substantially untensioned condition. The elasticized side panel
is thus formed into a "“"zero strain" stretch laminate.
(Alternatively, the elastic side panel member could be operatively
associated in a tensioned condition and then subjected to
mechanical stretching; although this is not as preferred as a
“zero strain® stretch laminate.) As used herein, the term “zero
strain” stretch laminate refers to a laminate comprised of at
least two plies of material which are secured to one another along
at least a portion of their coextensive surfaces while in a
substantially untensioned ("zero strain") condition; one of the
plies comprising a material which is stretchable and elastomeric
(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
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
configuration. The resulting "zero strain” stretch laminate is
thereby rendered e]astica]1y'extensib1e, at least up to the point
of initial stretching, in the direction of initial stretching.



68 of the first waist region 56. Preferably, as shown in Figure 1, another
el asticized wai stband is disposed in the second wai st region 58, preferably
bet ween the el asticized side panels 30. The el asticized wai stband 34 may be
‘constructed in a nunber of different configurations including those

descri bed herakﬂm”ﬁ#g4regard to the elasticized side panels.lr1ﬁbﬁﬁg%§hﬁ§g
t e

enbodi nent of € present invention shown in Figure 1, the elasticiz
wai st band 34 conprises an el astic wai stband nenbey. 76 i nterposed between

t he topsheet 24 and the backsheet 26 and operativeEly associated with either
or.both the topsheet 24 and the backsheet 26 to gather the first wai st

for use herein is tho pagles 6F SHER PIFpOLyalf] stbefhe Takijaged! b §s288de in
4,515,595 entitled "DilsSosBatentDiladih 489y issued ate i Baliigamsofitr e BneMarch 30,
Wi st bands™, which i ssyed; t sKi patieht 20265199 Hagfedoto Miarwdod ldnSMareind3nhigse;
Elastomer ic mter al - dESknBRenEnd 1R 366 RAPRE do, 514#bh, of phlgist 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'4,834,74l issued to Sabee on May 30, 1989,
Particularly preferred apparatus and methods are disclosed in
co-pending, commonly assigned, U.S. Patent Application Serial No.
07/662,536 * entitled - ”ImproVed Method And Apparatus For
Incrementally Stretching A 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 Neo.
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 which each are incorporated herein
by reference. '
Details of a particularly preferred incremental stretching
system which can be employed in making "zero strain" stretch
e - laminate elasticized side panels of the present invention are set
oot Has Been Replaced forth in Figure 8. The fully assembled diaper web 810 including
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.elastic wai stband nmenber 76 of the present invention. Exanples of suitable
el astoneric materials i ncl ude el astoneri c filnms, elastoneric foans
such as pol yuret hane foans or crosslinked natural rubber foans; forned
elastic scrin elastonmeric filns such as heat shrinkable elastic materi al s;
elastoneric filmlam nates such as a |l am nate of a heat-shrinka

) i 1US92/04775
el ast omeric f WOWHRAEL4 resilient menber: elastoneric stretch | atnécﬁrayes such

as” "zero strain" stretch | am nates as described hereinafter or nmechanically
stretched pretensioned stretch | am nates; and el a%ic strands nmade from

rubber, LYCRA, or other materials. In a. preferred enbodi ment, the
elastic waistband nenber 76 corrpr;,s

S I:i.C c i S
described herein for th& "F8ro nitr@ifs: |‘°’(3f’§ec§““('?gi "ggeanelé%g%g%u 9"@%8’? the
embodi ments of pref eincrdmentadtstretching $ystemhe el asticized wai stband are

the elastic waist Referring to Figure 8, the timing of the diaper web 810
containing the substantially untensioned elastic side panel
members (elastomeric patches 804) is such that the substantially
untensioned elastomeric patches 804 substantially coincide with
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 821.
In a preferred embodiment of the method and apparatus, the grooved
segments 824 are of greater overall length than the elastomeric
patches 804, as measured in the machine direction, so as to impart
a degree of extensibility to those portions of the topsheet 24 and
the backsheet 26 w_hii:h are adjacent the elastomeric patches 804 in
the diaper 20 (i.e., an extension panel 110 is formed). In
addition, the grooved segments 824 preferably are not of
sufficient length to extend into the first waist region of the
adjacent diaper, since it is preferable not to impart a degree of
extensibility to the portion of the elastomeric patch 804 that
will form the positioning patch 50 of the adjacent diaper.

While the exact configuration, spacing and depth of the
complementary grooves on the uppermost and lowermost corrugated
rolls will vary, depending upon such factors as the amount of
elasticity desired in the "zero strain” stretch laminate portion,
a peak-to-peak groove pitch of approximately 0.150 inches, an
included angle of approximately 12 degrees as measured at the
peak, and a peak-to-valley groove depth of approximately 0.300
inches have been employed in a particularly preferred embodiment
of the present invention. The exterior peak of each corrugation
on the aforementioned corrugated rolls typically exhibits a radius
of approximétely 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 overiap one another to a

S depth between about 0.150 and about 0.175 inches, good elastic
heet Has Been Replaced characteristics have peen produced in a laminate web of the
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19 features described in comonly assigned, co-pending, U S. Patent
Appli cation, P&G Case 44%§sm£u&kbmﬁUmﬂmmd Absorbent Article Wth Dynanic

El astic Wai st Feature Hav sed Resilient Flexural H nge", filed
"concurrently herew t h; , Hm on and draw ngs of which are

i ncor por at ed \06"9?}292;’ n an al ternative embodi nent, péfAIS92/04775
el asticized warsthand in the second wai st region 58 (or in the first wai st

region 56 if elasticized side panels are dispgsed therein) and the
el asticized side panels 30 can be formed by stturing a single piece of
elastoneric material to the diaper 20 in both the side panels 72 and the

central region 68 of the seco wai st n hu t as :
wai st band 34 and tHE&SE st |"(“,F'rﬁ]te‘8"5| 8@“9;53%%435 038 § ﬁ” gﬁr}gg f%"oér\%kt?'ﬁ%

pi ece of material podyéxatiase ufnmarmtsheajcsuhsbant/iﬂH(WF@"WSEXJCHOW" on
el asticized vai st sl shis @R AGHF4RS" LAW Bhé G11 EhitkSEOIImEFId Batkheet and

her ei nbefore referenced 4,887,067 issued . .to Wod, et al q
August 15, 1989, ia@haonwoven topsheet havvng a 'basis weig t 1n the raﬂge 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 rolis may of course be adjusted, as
desired, to produce more or less extensibility in the resultant
"zero strain" stretch laminate web. For the aforementioned roll
geometry and Jaminate web construction, peak-to-peak overlap
depths ranging from as little as about 0.050 inches to as much as
about 0.225 inches are feasible.

As can be seen from Figure 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) Jocated immediately adjacent each continuous set of
grooves 823 on the lowermost rolls 821. The vacuum ports 822,
which are positioned so as to substantially coincide with the
grooved segments 824 on the uppermost corrugated rolls 825, are
internally connected through the rolls 821 to a pair of vacuum
manifolds 826 which exert suction against the diaper web 810 as
the diaper web is acted upon by the grooved segments 824 of the
uppermost corrugated rolls 825.

To minimize the build up of either the adhesive used to
secure the untensioned elastomeric patches 804 to the topsheet web
806 and the backsheet web 805 or the adhesive used to secure the
coinciding portions of the topsheet web and the backsheet web to
one another, the grooved segments 824 on the uppermost roils 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
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

honeycomb 844, to provide support to the portions of the diaper
web 810 acted upon by the vacuum and to provide a good gripping



whi ch patent is incorporated herein by reference. In a further alternative
enbodi nent of the present invention, the elasticized waistband 34 may have,
differential extensibility along the |[|ongitudinal axis when stretched in

the | ateral direction The differential extensibility of the
elasticized 9 34 allows portions to laterally expand topproi€i/&i77s
degree than ot her por?lons al ong the longitudinal axis. Thi s

differential extensibility of the elasticized walitband provi des an
abdom nal ly compliant el asticized wai stband, nsive tummy panel ", that
al l.ows the el asticized waistband to differentlally shape, expand and nove

wth the stomach of t r g V. 1 t 1
Differential extensi b?ﬁ%ga %31%% hhflel ongi ?ﬁd?ﬁaﬁa&@gime‘ﬁv& r%terec d a era
the lateral directionsbiPpage er am\f&ﬁ‘?&*ed"f/vaﬂ!ﬁ HERd aCKAsHethc aRgxepmbn, sgrface
nunber of ways such aﬁhén%vé,l- &ggsvmdmearceem m.ﬁ Ibyr Bisep@GéumQ t he el astici zed

si de panels 30. As shown. LR Fi guriﬁ'&mh (2 glér?stléﬁ dlffﬁrenhhgh%l degree of

extensibility elast|C|zed |st
this incremental stretching which can be 1mparted to the “zero stra1n“

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

However, the present invention may also, if desired, be
practiced to advantage by restraining only the elongatable or
drawable layer or layers of the composite, i.e., it is not an
absolute requirement that the outermost portions of the
elastomeric patches also be restrained during the incremental
stretching operation. In the latter instance, the elongatable or
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
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,
it can only undergo this same amount of retraction when it returns

Sheet Has Been‘I\TIawd to its undistorted configuration.
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-enbodi nent ,

t he wai st band shape is fornmed by corrugating rolls wth

straining elenents having the shape of the desired wai st band shape. 20

The di aper

20

further provided with a dual tension fastening

‘system 36 for formng both a side closure and a wai st closure. The dual
tensi on fast gy
provi di'ng t he si

wai st cl osure.

/B84 em 36 conprises a primary fastening syste®CIBUS92/04775
e closure and a wai st closure system40 for providing the
The primary fastening system 38 mgigntai ns the first wai st

region 56 and the second wai st region 58 in an overlapping configuration

such t hat

| at er al

tensions are nmai ntai ned around the circunference of the

di aper to maintain the di ager "gard hestwasw'er .stféichwailaninatesuembogdysendm 46  the
forms a wai st closure tar}g;em% %Reﬁal levam' glra?l na/lgg eaEQﬁibit some degree of
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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
transparent despite the fact that no rupture has taken place. In
such instances the functionality, (e.g., the imperviousness) of
the "zero strain" stretch laminate portions of the diaper web is
not impaired. Embodiments of the latter type are normally
employed in situations where the aesthetic appearance of the "zero
strain" stretch laminate portions of the resultant diaper is
either hidden from view by the design or configuration of the
diaper 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
render the vresultant "zero strain” stretch laminate web
unacceptabie for 1its 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 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 8-88 is
substantially impervious 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 desired, be
employed immediately adjacent each set of machine direction
oriented grooves 823 in the Jowermost corrugated rolls 821. If
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tensions through the elasticized wai stband 34 so as to inprove the

fit and contai nment characteristics of the diaper 20 by reduci ng gappi ng,

saggi ng,

and rollover of the elasticized waistband 34. As shown in Figure

‘1, the primary fastening system 38 conprises a securenent nenber 42
di sposed adjwogespr2229ach | ongi tudi nal edge 62 in the second wai PCTVESOD775

58, and at

| east one | andi ng nenber 44 disposed in the first waist region

56 so as to forma portion of the outer surface 5 Each securenent nenber
42 preferably conprises a tape tab 92 and a first Tastening conmponent 112.
The | andi ng menber 44 preferably conprises a conpl enentary second fastening
conmponent 114 engageabkke weldstomeriti patciedstBoAi nge coopbicdeantiylpeobiduse to the

secur enent nenber 42.

ASBECIPIALY. Bl VTRl QoS AT A ShE SRl winy

first and second fasteﬂlng conponeht s
el enments conpri sing hobkssaﬁbrqllﬁbpﬂfea;*,mﬁheﬁb W@bt 89§ and the glasipmenig Phtctbes 804

Patent 4,869, 724 entitkgds” M aighi1gagriprsheBverd yPH§ (pWBionst 6F the backsheet 805.
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In this instance, all three layers comprising the "zero strain"
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
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 act1ng upon the
opposed surfaces of the diaper web.

The suction forces applied to the diaper web 810 shown in
Figures 8-88 by the vacuum ports 822 acting through the porous
honeycomb material 844 substantially prevent those portions of the
diaper web 810 containing the substantially untensioned
elastomeric patches 804 from slipping or contracting in a
laterally inward direction as they pass between the meshing
portions of the continuous grooves 823 on the lowermost corrugated
rolls 821 and the grooved segments 824 on the uppermost corrugated
rolls 825.

Because the "zero strain" stretch laminate portions of the
diaper web 810 containing the elastomeric patches 804 are
laterally restrained throughout the sequential web stretching
operation, all portions of the "zero strain” stretch laminate web
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
rolls 821 and the meshing portions of the grooved segments 824 on
the uppermost corrugated rolls 825.

This not only maximizes the effectiveness of the incremental
web stretching operation by forcing the elongatable topsheet and
backsheet webs secured to the elastomeric patches to undergo the



‘Adhesi ve Tape Di sposal Means For Disposabl e Absorbent Articles"” issued to
Scripps on Septenber 26, 1989. Primary fastening systens utilizing
mechani cal closure elenents are also disclosed in U S. Patent 4,846, 815
‘entitled "Disposabl e Di aper Having An | nproved Fastening Device" issued to
Scripps on Juiwo §8/22#Q89; and U.S. Patent 4,894,060 entitled "D BOD4EIRH4775
Di aper Wth | mproved Hook Fastener Portion” issued to Nestegard on January
16, 1990. A primary fastening system having conbi gati on adhesi ve/ nechani cal
clasure elenents is described in U S. Patent 4,946,527 entitled
Pressure-Sensitive Adhesive Fastener And Method of Making Sane" I ssued

to Battrell on August Fulled20.posaitleofddgrese ofatelnngatioe iducimgpotbe edtretching

herein by, reference.  LoABEE! BlE 8 sSTABLLIRIA B phiVenet SASplodoRt Rk er). Afon

s shown in Figure 1, %y fas eni n conprlse an a
tape tab fastening strammg of the topshe and/or backsheet webs to which they are

secured in the areas immedxate]y adjacent the opposed per1phera1
edge portions of the elastomeric patches.

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

As will be appreciated by those skilled in the art, the
foregoing restraint methods may be employed either individually or
in combination with one another to produce the benefits herein
described in the resultant "zero strain" stretch laminate portions
of the resultant diaper web. :

From the description contained herein, it is clear that the
improved method and apparatus may be employed to advantage to
produce a wide range of diapers either comprised entirely of or
including one or more discrete, isolated "zero strain" stretch
laminate web portions.

It is also recognized that while a pair of meshing corrugated

e e rolls having their corrugations aligned substantially parallel to
Sheet Has Been Replaced one another are disclosed in the accompanying drawings, the
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«system conprising a tape tab 92 having an adhesive attachnent |ayer 96 and
a | andi ng nenber 44 conprising a reinforcing strip 116 joined to the
backsheet 26. Exanples of such adhesive tape tab fastening systens are

“disclosed in U S. Patent 3,848,594 entitled "Tape Fastening System for
D sposabl e Dyap9s/azdgsued to Buell on Novenber 19, 1974; and t heCpUs92/04%75
tape tabs, reinforcing strip, and indicia neans disclosed in U S Patent B1
4,662,875 entitled "Absorbent Article" issued tC)dﬂ rotsu and Robertson on
May 5, 1987. Each of these patents are incorpora 1ed herein by reference.
Each securenent nmenber 42 of the primary fastening system 38 is intended to

provi ge a fastening §B{ OfnveRSidd| mgy tﬁéep+mdtétg mmua44faﬁ1&l‘o‘y temploying
pr ovi de a secure, prere a varia It onln SI r
di aper 20. Thus, the %‘é‘é‘ﬁr 8¥reFR"HE c'&‘ﬁﬁﬂ"sg;’e ?"“@5&"% aPQ ndt" %1

fastening conponent.oriehbeh paesljreéntmtonaenbethenz diurdhgmoerer aimeycemmuatm
a means for DOS'tlon'&gswﬁ JA5L ¥ RErARIRANFBI1 AfbaF 3Bt AdeasiAndy e T IGIRA
) parallel to either the machine or the cross-machine direction.

For example, if a curvilinear waistband or legband portion is
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
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 roils, the
web restraint principles may also be carried out utilizing an
intermittent stamping operation employing meshing platens to
incrementally stretch the "zero strain” stretch laminate portions
of the web or article in question. In the latter instance, the
only requirement is that the portions of the "zero strain" stretch
laminate web to be incrementally stretched be adequately
restrained by suitable vacuum or clamping means before the meshing
platens are able to exert enough force on the web to cause
slippage or contraction in a direction parallel to the direction
of stretching.

The elastic side panel members 90 can be joined to either the
topsheet 24, the backsheet 26, or both 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
web wherein the plies are initially bonded substantially

- continuously to one another throughout the areas of interface.
his Sheet Has Been RTlaced The intermittent bonding configuration is normally desirable for
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S0 as to achieve an optinmumfitting side closure. Thus, the securenent
menber 42 nmay conprise any of the well known configurations and
nmeans 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 di aper orWa9%/22278ape tab having a fasteni ng conponent posi tRE@AE892/04775
t hereon. As shown in Figure 1, each securenent nenber 42 preferably
conprises a tape tab 92. Any of the well known capfigurations and
constructions of a tape tab may be used in the present invention. For
exanple, an exenplary tape tab is described in detail in the hereinbefore
referenced U. S. Patent"z8r8B48tPdih"i Skamdnater ®ebs | inn tRosenisdtuatdons O whereandhe

whi ch patent is incor Qgpg{ﬁﬁﬂ?@ ei ﬂretigsfl"otf e%&rgce.mf Q‘gﬁ’é"”lhﬁ#a@é' Yare" qiecyg{,?g]y

tape tab 92 is illustr as a tening surface 9

backi ng surface 99. Tidongaiablg ﬁg dripwphles whthoug rupiure; 3pd dﬂ’\@"%fa pigh dggree of
tab, 92 designed to engagecthén | BiMking FeNyRsived Ooin t tise pPFasighed | Namwinaton. A

continuous bonding configuration has generally been found
desirabie for "zero strain" laminate webs where the degree of
z-direction bulking of the finished laminate is not of prime
importance and one or more of the relatively inelastic webs in the
laminate is difficult to elongate or draw without causing rupture.
In the latter situation, a substantially continuous bonding
configuration maintains all of the layers of the laminate in
relatively close adherence to one another after the incremental
.stretching operation. Accordingly, even if one or more of the
relatively inelastic webs is damaged to the point of rupture
during the incremental stretching operation, the relatively close
adherence of the damaged portions of the relatively inelastic web
or webs to the elastomeric ply makes it difficult for the end user
to perceive that any damage has occurred. Provided that the
rupture of the relatively inelastic web or webs does not defeat
the web’s intended functionality, (e.g., imperviousness), the
damage which does occur to the relatively inelastic web or webs
during the incremental stretching operation is generally not
perceived as a negative in the end product.

Thus, an unexpected benefit which results from the use of a
continuous bonding configuration in particularly preferred "zero
strain” stretch laminate webs is.that it permits the manufacturer
of the diaper to select from a much wider range of relatively
inelastic webs which may be successfully employed in laminates of
the present invention. In essence, it permits the use of
relatively inelastic webs which would not normally be considered
drawable to any appreciable extent in "zero strain" stretch
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
degree of thinning or damage during the incremental stretching
operation.

This Sheet Has Been Reilaced




-22 Thus, the fastening surface 98 of the tape tab 92 is generally oriented
to face the inner surface 54 of the diaper 20. The backing surface 99 is
‘that surface opposed to the fastening surface 98 and generally faces the
‘outer surface 52 of the diaper 20. The backing surface 99 is thus generally

exposed duri Rgh¥eahyff the diaper 20. The preferred tape tab 92pctiusvtreatrsi
in Figure 3 is one which is joined to the backsheet 26 of the diaper 20 to

cfeate a fixed portion 93 (i.e., that end of thesbape tab 92 joined to the
di aper 20 during manufacture). The tape tab 92 ""has another el enent
which is the tab portion 94 (i.e., that end of the tape tab 92 that extends

r asped by he di aper er i ek L e O e e ot
gdgep97 o1¥ t he tapg t@ga[ggicsggéjer ngvgel mgmbelraggrisoQué&%n%a%9r20nt:mfoqutﬁylnded
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. 1In a
particularly preferred embodiment, the adhesive selected is
stretchable and the glue applicator comprises a melt biown
applicating system.
One such melt blown adhesive applicating system which has
been found to be particularly well suited for producing a
substantially continuously bonded "zero strain" stretch laminate
web is a melt blown spray applicator Model No. €M-50-2-1-GH, as
available from J&M Laboratories of Gainesville, Georgia. The
Jatter system employs a nozzle having 20 orifices per lineal inch,
as measured in the cross-machine direction, each orifice measuring
approximately 0.020 inches in diameter. A Findley H-2176 Hot Melt
Adhesive, as available from Findley Adhesives of Elm Grove,
Wisconsin is preferably heated to a temperature of approximately
340°F and applied to the backsheet and/or the topsheet at a rate
of approximately 7.5-10 milligrams per square inch. Heated
compressed air at a temperature of approximately 425°F and a
pressure of approximately 50.psig is issued through the secondary
orifices in the adhesive nozzle to assist in uniformly
distributing the adhesive fibrils during the 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 polyethylene backsheet material, this
softening has been found beneficial in minimizing damage to the
backsheet during the incremental web stretching process. This may
be particularly important in situations where the web in question
imparts some function, (e.g., impervious), to the diaper.
Alternatively, the elastic side panel member 90 and any other
This Sheet Has Been Replaced components comprising the “"zero strain" portions of the diaper 20
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“preferably has rounded corners to elimnate the possibility of harsh corner
edges contacting the wearer's skin so as to prevent stonmach redmarki ng. The
preferred tape tab 92 of the present invention also conprises a rel ease
"portion 95 joined to the topsheet 24 of the diaper 20. The rel ease portion

95 al l ows t hewbadar/gorki on 94 to be inwardly fol ded during nmanuf 2T4U892/04775
protect the adhesive at t achnent | ayer 96 from contam nation or

del ami nation prior to use. As shown in Figure 3, gihe rel ease portion 95
extends inwardly fromthe |ongitudinal edge 62 of the diaper 20 preferably
up to and juxtaposed over a portion of the elastic side panel nenber 90 so
that the load carried ldytthe ihtgrmitentdP drScbmanstilsﬂyebbridad ctot ore einatherc using

si de panel menber 90 r%ﬁt{%{};eﬁ '{jﬁ' e ﬁaétecbtlsﬁ/dqn PH@QUH Oﬂoﬂmbheullﬁﬁa‘}%mc

(wearing stresses). The I'S al so p shorter
lateral direction (wi dtbnrdtﬂﬁandimiﬁem@é@éﬂiidrtbPGW“QS Lo} i"??‘at"th?"l'get@& i 8% 1S

for the diaperer to inighbi liy teagit.the tab portion 94. The fastening

component of the securenent he gPastm 51d% pane]h members 90 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
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
has been found to be especially suitable for use as the elastic
side panel member 90 (especially for "zero strain" stretch
laminates) is an elastomeric foam having an elongation to break of
at least about 400% and an extension force of at least about 200
grams per inch of sample width at 50% extension of its unstrained
Jjength. 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 available from Ludiow Composites
Corporation of Fremont, Ohio; or (b) polyurethane foams having a
caliper of approximately 80 mils and a density of approximately
2.06 pounds per cubic foot (0.033 g/cm3) such as is available from
Bridgestone of Yokohama, Japan and marketed under the tradename
Bridgestone SG polyurethane foam; or as available from General
Foam of Paramus, New Jersey and marketed under the designation of
Polyurethane Foam No. 40310. Other suitable elastomeric materials
for use as the elastic side panel members 90 include "live"
synthetic or natural rubber, other synthetic or natural rubber
foams, elastomeric films (including heat shrinkable elastomeric
fiims), elastomeric scrim, elastomeric woven or nonwoven webs,

elastomeric composites such as elastomeric nonwoven laminates, or
the like. '

This Sheet Has Been Rep
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¢l osure between the securenent nenber 42 and the conpl enentary fastening
conponent of the | anding nenber 44. Thus, the fastening conponent provides
a neans for engaging the conplenentary fastening conponent of the

1 andi ng nmenber 44 to maintain the first waist, region 56 and the second

wai st regi on @@ ear2mr40ver | appi ng configuration to provide a se@UIRUS9XI4775
cl osure for the diaper 20. 23 Further, it is preferred that a diaper fit

a range of different size wearers and that the f eni ng system be sinple
and easy to use. Therefore, the fastening conponents should allow for
vari abl e positioning of the zone of closure so that the diaper may fit a

range of sizes while also geigipwhl AR! Figord aB! theWdi@stici side @anel tmembee 90

el g O R IPE dph BF TactBRortE!dater K1 t1astbhASUBER) 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

56 of the adjacent diaper. Thus, registry problems in securing

the elastic side panel members to the diaper at high speed, such

as disclosed in the previously referenced Wood, et al. patent, are

eliminated. Thus, the elastic side panel member 90 preferably

extends from the end edge 64 of the diaper 20 inward toward the

leg edge 106 of the ear flap 88. The length and width of the

elastic side panel members 90 are dictated by the diaper‘s
functional design. i

While the elastic side panel member 90 may longitudinally

extend throhgh 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

90 to the leg edge 106 of the ear fiap 88, has also been

mechanically stretched at least to a degree to be extensible

(i.e., the materials that make up the extension panel 110 have

been prestrained or permanently elongated). This "prestrained”

extension panel allows this portion of the elasticized side panel

to effectively elongate (yield) when the "zero strain" stretch

laminate portion of the elasticized side panel 1is 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,

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

-—--- there are a number of ways to prestrain the extension panel 110 of

This Sheet Has Been Replaced the elasticized side panels 30, the extension panel 110 is
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-posi tioning secure closure as defined hereinafter. Exanples of such

adj ust abl e positioning attachnent 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

fasteni ng nat wo 9372288y cohesive materials as are known in the RET/USH2H4775
coﬁbination of an adhesi ve/ nechani cal closure el enent, as hereinafter
described with respect to the waist closure systegg40. The fastening
conpponent is disposed on the securenent menber 42 such that it may be a
separate nenber joined to and associated with the securenment nenber 42 or a
unitary nmenber with therefaabiyreptesteatied 4id. ther samempasnen has t $peh@echanical

or the backsheet 26 f f b £ddnal " '
mé%gé‘tcmt %g;‘ﬁ{)rglg% ro‘ﬂmz?emEl Fdrio2! siradh" MaeRettnC al dvinate

N tary fastenng commoRBHn. sWhidenths vartonsiangpanaled L0 of AReopTastiF Iz Side

material may be | oi ned phpetsh8oSHfHit beMesYmetEfiumr a 4dunber sefai fferentisnaterials, in

component) . Preferabl y’thg grgfje\rﬂéetd 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.

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
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 affect the ability
of the diaperer to achieve a suitable degree of application
stretch (i.e., for a "normally" perceived tensioning of the diaper
during application, the total amount of resultant stretch is that
desired to achieve/maintain good conformity of fit). An
elasticized side panel with a relatively high extension modulus
can cause red marking on the wearer’s skin while a relatively low
extension modulus can cause sagging/slipping on the wearer.
Elasticized side panels having too little available stretch may
not achieve a suitabie level of body conformity and may contribute
in making the diaper uncomfortable to wear and hard to apply. A
diaper having elasticized side panels with very low contractive
forces, or poor elastic creep or elastic hysteresis may not stay
in place on the wearer and may tend to sag/slip on the wearer
resulting in poor fit and containment.

For the elasticized side panels 30 of the present invention,
it has been found that the extension characteristics of extension
force and extension modulus are preferably within defined ranges.
The extension force preferably is greater than or equal to about
250 gramsf. It 1is preferred that these extension forces be
generated at extensions between about 0.25 inches (6.25 mm) and

R about 1.25 inches (31.25 mm). For the most preferred embodiments
This Sheet Has Been Replaced for use on medium or large sized diapers, the elasticized side
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‘fasteni ng conponent 112 is a separate material, such as an adhesive
attachnent |ayer or a nechanical closure elenent, positioned on and joi ned
to the tape tab 92. As shown in Figure 3, the first fastening conponent 112
‘preferably conprises an adhesive attachment |ayer 96 coated on the tab
portion 94 t owbeemehe fastening surface 98. In addition, the fPCEIUS92/04775
fasteni ng conponent 112 may be positioned anywhere on the secur enent nenber
42. For exanple, the first fastening conponent 113 nmay be positioned in the
side panels 72 of the second wai st region 58 adjacent the |ongitudinal

edges 62. (Exenplary exanples of this construction are shown in U S

Pat ent 4,610, 682 i ssugqrnkds Kafeferabl $ehhearhar Exteh9Bfhal afidrden bgteeerPatbout 250

3,141,161 issued to Fadrrajﬁf %Rd‘léﬂo}ft %ho &rgaqﬁf £2GH Sitehbidnof bedfteen about 0.25
inches (6.25 mm) and about 0.75 inches (18.75 mm).

Available stretch measures the 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
the diaperer has availabie to fit the diaper to the wearer; in
addition, the maximum amount of recoverable extension available
for the diaper to comply with wearer’s body. The available
stretch is calculated from the equation: ((stretched length -
original length) - original length) x 100. The minimum amount of
available stretch required for a diaper application using
elasticized side panels is preferably an available stretch of at
least about 35% for medium sized diapers (infahts typically
weighing from about 12 pounds to about 25 pounds) and at least
about 50% for large sized (infants typically weighing from about
20 pounds to about 35 pounds) diapers.

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

Typical elastomeric materials show a hysteresis loop of force
in their stress-strain property. That is, for a given extension,
the force (extension force) required to uniaxially extend the
elastomeric material is greater than the force (contractive force)

oo ———  the elastomeric material exerts when it is allowed to contract

from its pre-extended condition. The former curve can be referred
heet Has Been Replaced
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-are incorporated herein by reference.) Wen the securenment nenber 42
conprises a tape tab 92, the first fastening conponent 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 conponent 112

My  conpri S§o 92/#3274 CONbi nati on adhesi ve/ nechani cal cl osure elp@TeU$92/04775
haV|ng an adhesive attachnent |ayer and a nechanical closure el enent

di'sposed on another area of the tab portion 94 on g he fastening surface 98
and adj acent the distal edge 97 of the tape tab 95. An exenpl ary enbodi nent
of this configuration is disclosed in the hereinbefore referenced U.S.

Bfat ent |4 %291 722 ent | ti@@sglﬁﬁcggﬂdcghr\{iﬁshﬁitﬂé ﬁ}t%é\ermrt/ﬂ tdan Asth eefereredae as

sposal Means For able Absorbent _Artj r

Sept ember 26, 1989, whﬁt?n paigad SHYEr at Jﬁ a&gﬁseﬂgrgong {éﬁﬁin?andforce)

nenber 44 of the primaiy felit eby nylesyd;taear% \ydretnvﬂdlss elastisized oﬁ‘dﬁecmeﬂlg is

Itself to the secur emegn% Wrto‘l%pﬁﬂy PYHRV iddSpér StodRhe! Reare®. aNthd Gearer more
S

mai ntain the first wai
nearly “feels the “"unload” contractive forces (contractive

forces) once. the diaper is on. Therefore, the hysteresis loss
should net 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
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 creep should therefore be kept at a
minimum. In preferred embodiments of the present invention, the
final length of the elastomeric material is not greater than about
1.2 times the original length under tension for 30 minutes.

The extension forces and available stretch of the elasticized
waistband 34 can be important considerations in the performance of
both the elasticized waistband 34 and the elasticized side panels
30. While the extension forces of the elasticized waistband 34
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 34 at its designed
extensions is less than or equal to the extension forces of each
elasticized side panel 30 at its designed extensions. An
elasticized waistband 34 having lower extension forces than that
of the elasticized side panels 30 provides for easy stomach
movement without displacing the diaper on the child. The higher
extension force elasticized side panels allow for small
dimensional changes over the hip and under the stomach to keep the
product comfortably in tension on the wearer. This design
provides better fit, less Teakage and improved comfort for the
wearer through the reduction of sagging, éapping, rollover and
roll-in at the front of the diaper and overall siiding/slipping of

B the diaper or diaper absorbent core on the wearer during use. As
et Has Been Replaced discussed herein, Figure 5 discloses an alternative embodiment of
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*56 and the second wai st region 58 in an overlapping configuration. The
| andi ng nmenber 44 nmay be di sposed anywhere on the diaper 20 so long as it
can engage the securenent nenber 42 so as to provide the side closure
“and, preferably a variable positioning side closure. For exanple, the

| andi ng nenbayo44/239y4 be di sposed so as to forma portion of thpCoUwS2/04775
surface 52 in the first waist region 56, so as to forma portion of the
inner surface 54 in the second waj st region 58, g on any other portion or
el enent of the diaper 20 which is disposed to engage the securenent nenber
42. Because the | anding nenber 44 determ nes the approxinate | ocation of

}/\/ne(rjga t he rsrgcurzzent rm@‘]?gsam ﬁug)uwi,ebeeg{mechfﬂrrcgpt [and7of | highelre availabie
andi ng nenber is pre i ti.,on SO, as
bosi t1aning of ¢ he oi cvEFHy pher She | SIRSE R8s b halETy 6w RigB ot smeroves

si zes, so that an overpexformanoedliscésselli hexeimai st regi on 56 and the second
wai st region 58 is achievefl, %ﬁQStﬁQFeJ h?itde""*ﬂﬁﬁblst@@ mgydms(plt%s rAvided with

ngﬂegt hte?esuiht achnen(}}f(%(e)rr.re%(%?ae]nt Sexgenstmﬁ 1Vtv?l Sa;[long the e’ 150¥| ?urgmﬂ eng‘age when
stretched in the lateral direction. As used herein, the term
"differential extensibility" is used to mean a material having a
nonuniform degree of elastic extensional properties, as measured
in the direction of stretching at various points along an axis
oriented substantially perpendicular to the direction of
stretching. This may,-for example, include varying the elastic
modulus or available stretch or both of the elastomeric
material(s). The differential extensibility 1is preferably
designed into the elasticized side panels 30 so that the lateral
extensibility varies longitudinally through at least a portion of
the elasticized side panel as measured from the end edge 64 of the
diaper 20 to the leg edge 106 of the ear flap 88. Without wishing
to be bound by any theory, it is believed that differential
extensibility along the longitudinal axis when stretched in the
lateral direction allows the elasticized side panel to
differentially stretch and conform to the wearer’s waist during
use while providing a secure anchor about the hip of the wearer so
as to promote sustained fit and reduce leakage at the waist and
legs. Such a configuration may allow more “"expansion” in the hip
area to accommodate changes in the wearer’s body size as the
wearer moves and changes positions (standing, sitting, lying). In
an alternative embodiment, a degree  of reduced Tlateral
extensibility in the portion of the elasticized side panel
adjacent to the end edge 64 of the diaper 20 requires more of the
total extension to be assumed by the elasticized waistband 34
thereby resulting in more localized stretching of the elasticized
waistband 34 and a more compliant abdominal fit.

The differential extensibility can be achieved in a number of
different ways. The elasticized side panels 30 can have multiple
combined elastomeric materials, multiple configurations for the

e —---— === @lastomeric materials, or the extension properties of the
Sheet Has Been Replaced elastomeric or other material or materials making up the
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*that the formati on of

the side closure also passively fornms the wai st

cl osure. The landing nenber 44 is preferably centered about 25 the

| ongi tudi nal centerline 67 in the first waist region 56 and extends
“laterally outwardly to al nost the |ongitudinal edges 62. The |anding nenber
44 may eitherwbenmxdvscrete, separate el ement or el enents joi ne®CTOUSIRRE04775
dVéper'ZO or a unitary piece of material with an el enent of the diaper 20.

The | andi ng nmenber 44
t he backsheet 26. Wi
shapes, it preferably-

may thus conprise, for exan@7e, the topsbeet 24 or
e the | andi ng nmenber 44 can assune varying sizes and
conprises one or nore patches of material joined to

t he backsheet 26 in thelhstixtizedi stideegpanel56manatbeal nonkn kformnaxifomm £xample,

adj ust nrent of di aper 2

di aper 20 as illustrat

heet Has Been Replaced -
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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 1is achieved 1in one portion of the
elasticized side panel than the adjacent portion. 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 apparatus for imparting a
varying degree of extensibility to a "zero strain" stretch
laminate is to pass the "zero strain” stretch laminate through at
least one set of meshing corrugated rolls, at least one of the
corrugated rolls having corrugations of nonuniform profile along
its point or points of contact with the "zero strain" stretch
laminate web. As a result, the portions of the laminate web
passing between the set of rolis are nonuniformiy stretched.
This, in turn, produces a “"zero strain” stretch laminate which is
nbnuniform1y 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 sc 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 secured to the
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



-1, the landi ng nenber 44 has an el ongate, rectangul ar-shape and is secured
.to the backsheet 26 in the central region 68 of the first waist region 56
by an adhesive attachnment means (not shown) as have been previously

*di scussed. The | andi ng nenber 44 conprises a fastening conmponent (second

fast eni ng cowggﬁz +444) engageabl e wi th the fasteni ng conponernpCcniUsoOb®4775
secur enent nenber 5 (first fastening conponent 112). Thus, the fastening

cénmponent of the |anding nenber 44 (second.fasten'gg conmponent 114) may be
manuf actured froma w de range of materials and configurations capabl e of
securely engagi ng the fastening conponent of the securenent nmenber 42

(first fastening corrpoggsrbt ..;J.&’}natm%y't ridd’, S§.d.astiiwagstc @mpaurenis phdsofely
the securenent nmenber conprises an’ a h%SI ve att?chfr%g%[y It e gg meﬁ‘ge £ the
second fastening conpa¢idyatedi1aThemaishelPSHE Ay THE ngAasmENt P
conprises a reinforcingy&dtri prthtAmentd/ osmpohentsackshedth26theWheeconde dttachment
closure ol ement. the sERBERasREn HgTR thE™ FBffatftn COFPLhE Caa At TRABSENE: ! the
) elasticized waistband 34 is pretensioned so as to provide the fit
and containment benefits described herein.

Figure 4 shows a perspective view of the diaper 20 of the
present invention as it would Took as applied to a wearer. A side
closure is formed by the engagement of the first fastening
component 112 on the tape tab 92 with the second fastening
component 114 on the landing member 44. The waist closure is
formed by thé engagement of the first attachment components 46
with the second attachment component 48. Figure 4 especially
shows an example of the deformation of the elasticized side panels
30 caused by the tensions created by the formation of the side
closure and the tensions created in both the elasticized waistband
34 and the elasticized side panel 30 by the waist closure. The
elasticized side panel 30 has been stretched when the diaper was
applied to the wearer. The elasticized side panel 30 subsequently
contracted to some extent so as to enhance the pretensioning of
the elasticized waistband 34. The elasticized side panel 30 also
provides a more comfortable and contouring fit for the diaper 20.
The elasticized side panel 30 further provides improved
application for the wearer as the consumer can pull one side
tighter than the other because the product will "self-adjust” as
the baby wears it. '

Figure 5 shows an alternative embodiment of the elasticized
waistband of the present invention. As shown in Figure 5, the
elasticized waistband 534 has a deep "pentagon” shape to form an
"expansive tummy panel®. This shape provides an elasticized
waistband 534 that moves and expands with the 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 the end edge 64.
In this embodiment, the elasticized waistband 534 comprises a

==+ stretch laminate formed by mechanically stretching a portion of
This Sheet Has Been Replaced ~ the backsheet 26, a portion of the topsheet, and an elastic
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conponent 114 al so conprises a nechani cal closure el enent. Thus, when the
first fastening conponent 112 conprises a hook fastening material, the
_second fastening conponent 114 preferably conprises a | oop fastening
material. In a preferred enbodi nrent of the present invention as shown in

Figure 1, theyhapaheg menber 44 preferably conprises a reinforcpag/igsoriesrrs
116 rel'easably engageable with the adhesive attachnment |ayer 96 of the tape

tabs 92. The reinforcing strip 116 may conprise ggy of a nunber of
configurations and materials 26 secured to the backsheet 26 of the
di.,aper 20. The reinforcing strip 116 is preferably a separate nmenber

secured to the backsheghigd®ah® ﬁl&ﬁtﬁ?‘atﬁﬁfthﬁ‘ Béent NipepiiiReIpUaiHeSabed Ofn the
LP:X?;?P? 20. A prefer as%%?zled o‘rﬂg%s J Brefjéraglo “ ses ateﬁ??oned f<:ondi’nmn
although it could comprise a "zero strain" stretch laminate, in a

shape corresponding to the desired shape of the elasticized

waistband 534. This stretch laminate (preferably a mechanically

stretched, pretensioned, elastomeric stretch laminate) elasticized

waistband 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). The

elasticized waistband 534 has a portion of the bachsheet 26

removed adjacent the end edge 64 of the diaper 520 to allow the

elasticized waistband 534 to more fully stretch in this region (a

"windowed" elasticized waistband). In an alternative embodiment,

the backsheet need not be removed. As shown in Figure 5, the

landing member 544 follows the contours of the elasticized

waistband 534 to stiffen adjacent portions of the diaper and is

placed longitudinally farther from the end edge of the diaper so

as not to restrict the extension of the elasticized waistband and

allow Tower taping of the primary fastening system. (The tape

tabs are also correspondingly moved farther from the end edge in

the second waist region.) The waist edge 83 of the absorbent core

28 1is generally parallel to the end edge 64 of the diaper (a

straight line) and is moved longitudinally farther away from the

end edge 64 to provide for the deeper "expansive tummy panel”.

The first attachment components 46 are Jlongitudinally longer

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. The positioning patch

is laterally wider so as to abut with or extend beyond the side

edge 75 of the elastic waistband member 76 to add additional

stiffness in the first side panels 70 that decrease the folding of

the first side panel at the crease between the elastic waistband

member 76 and the positioning patch. 50. A more compiete

—— - - - description of an elasticized waistband of this type is described
This Sheet Has Been Replaced in the co-pending, commonly assigned, U.S. Patent Application, P&6
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-oriented polypropylene film The reinforcing strip 116 is also preferably
provided with indicia means 118 for aiding the diaperer in fitting the

GQ|aper to a wearer to obtain optimal waist fit and leg opening fit. The
indicia means 118 may be any type of lines, patterns, ornanental designs,

synmbol's, scriwpo¢®9§ codes, or other markings which have the ®ET4US92/04775
either inherently or with additional denotation, to aid an individual

fitting the diaper to the wearer to pronptly |ocatg the desired affixation
points for a particular tape tab fastener. Such indicia neans 118

are nore fully described in U S. Patent B6 4,662,875 entitled Absorbent
Articlet which issued teQgkd 44;Q$u3@nql Et)bﬁrt,sMbsonbébﬁyABﬁclé%tanaynimwhE]aghc

are preferably-a conbi AT FEALORR  Hepe 4 eafhoded | REANERETEISANET, ke,
obj ects such as SESAME ﬁTREE:BnouranBY\!EYIeCMrthcir@r §he1ﬁi’écﬂﬁ}§ﬁt1‘§h§f‘@)rﬁ"a"‘”“gs of
fasteni ng system 36 addjipngb! YncoPPBYat8€ hefein by reference.

Figure 6 shows an alternative embodiment of the elasticized
waistband 634 shown in Figure 5. As shown in Figure 6, the shape
of the waist edge 683 of the absorbent core 28 has an arcuate
shape. The arcuate shape absorbent core has ears 600 which extend
upwardly beyond the elasticized waistband 534 to bound a portion
of the elasticized waistband and to further stiffen the areas
adjacent the elasticized waistband 534 and provide additional
containment.

Figure 7 shows a further alternative embodiment of the
present invention wherein the waist closure system 740 comprises a
first attachment component 746 comprising a unitary portion of the
backsheet 26 and a pair of second attachment components 748
comprising a separate patch of a hook fastening material joined to
the topsheet 24. In the embodiment shown in Figure 7, the
backsheet 26 is preferably formed from a laminate of a
polyethylene film 701 and a nonwoven layer 702. The polyethylene
film 701 is preferably positioned adjacent the garment surface 100
of the absorbent core 28 (i.e., between the absorbent core 28 and
the nonwoven layer 702) so that the nonwoven layer 702 forms a
portion of the outer surface 52 of the diaper 720. This nonwoven
layer 702 of the backsheet 26 acts as the first attachment
component 746 for the hook fastening material of the second

- attachment components 748. The second attachment components 748
are similar to the first attachment components described with
respect to Figure 1. The second attachment components 748 are
positioned so as to be longitudinally aligned with the elasticized
waistband 34 of the first waist region 56. Further, the second
attachment components 748 are preferably positioned between the
1ongitudinal edge 62 of the diaper 720 and the elastic side panel
members 90 in the ear flaps 88 so that the stretch capability of
the elasticized side panels 30 is not limited.

' Without wishing to be bound by theory, the diaper embodiment

s Sheet Has Been Replaced of Figure 7 prowdes full utilization of the elasticized side

BT
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Wai st closure system 40 for providing a wai st closure adjacent the end edge
64 of the diaper 20. The wai st closure anchors a portion of the span of the
.end edge 64. Further, when the diaper 20 conprises an elasticized

wai stband 34, the waist closure dynamically creates/mintains |ateral
t ensi ons t hr wgpep/22378 el astici zed wai stband 34. The wai st cl oSUPET/USORALT73
a portion of the span of the end edge 64 of the diaper 20, preferably a
portion of the extensible span of the elasticizedg pﬁlstband 34. (i.e., The
first and second attachnment conponents of the waist closure system 40 act
to. anchor the positional relationship of the elasticized waistband 34 with

the el asticized side ppariis 30.) Theepbertion ﬁigchﬁr thed Ssecond imehmbntocﬂmi\ents
that achi eves a ol osur CRLePRURSY Fieh ot JaSEHe 7A€ Side, BRALTS 90l ZhETea 1o
little or no shear slipxrgpd to fublyepeetenséonvdbe elast ieized madstbapdnponent s
once the closure is Another advantage of this embodiment is believed to be in
' diaper application. This embodiment allows the user to tape the
tab portion 94 anywhere on the landing member 44 with the hook
fastening material of the second attachment component 748 engaging
the first attachment component 746 without the need for the
defined lateral spacing of the anchor zones.

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 qnd modifications
can be made without departing from the spirit and scope of the
invention. It is therefore intended to cover in the appended
claims all such changes and medifications that are within the
scope of this invention.

This Sheet Has Been Replaced
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“27 achi eved. The positional - relationship of the elasticized

wai st band 34 with the elasticifﬁ
rel ati onshi p between the ancho

46) est abl i shes a

anels 30 (i.e., the geonetric

d..Si S
] ; TR st attachnment  conponents
definedJ ' | erential dinension adjacent
the end edgewrdophrsfae di aper 2 di stinct (1 ongi peusobion77s

sSpaced) from the circunferential dinension established by the side

Cl osure formed by the primary fastening system 38. This distinct, defined
wai st circunferential dimension creates/minfains the required fit
di.mension(s) at the upper extremties (adjacent the end edge 64) of the

di aper 20. Thus, the

. closure system 40 of the present invention can

al so be beneficial for us€ on diapers not enploying an el asticized
wai st band (e.g., a waistshield or a nonextensible waist feature) so as to
mai ntain a nonextensi Bl.e fAnt absorbent article, preferably a unitary 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 containment assembly comprising an outer covering layer and
an absorbent ' core having side edges and waist edges,
preferably said containment assembly comprising a 1liquid

‘pervious topsheet, a liquid impervious backsheet joined to

said topsheet, and an absorbent core positioned between said
topsheet and said backsheet;

an elasticized waistband disposed longitudinally outwardly
from and along a portion of said waist edge of said absorbent
core in said first waist region, said elasticized waistband
being elastically éxtensib]e in at least the 1lateral
direction; and

characterized in_that a dual ‘tension fastening system is
disposed on the absorbent article, said dual tension

fastening system comprising:

(i) 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 tension is
maintained around the circumference of the absorbent
articie to maintain the absorbent article on the wearer,
said primary fastening system comprising:

{a) a securement member disposed adjacent each of said
longitudinal edges in said second waist region; and

. * c L L] [ *



at the end edge 64 (upper edge) of the diaper 20. The anchori ng aI so
provi des a neans for transferring sheaThxsfsmaéBs QEERWS bet we

t he
.elasticized wai stband 34 and the el astl I's 30 so as to
ticized wai stband 34.

enhance the initial pretension creat ed

The wai st cl oy 5%,2 creat es/ mai nt ai ns a eral tension(s) throp@fyusobiurrs
el ast icized wal Stban The waist closure contributes sone

portion of an |n|t|al pretension (lateral ggension) within the

el astici zed wai st band 34 that allows the elasticized waistband 34 to snugly
fit against the wearer's waist when |n|t|aIIy fitted. The el asticized

wai st band 34 nmmi ntains, during ldgfn(?%&{‘% i Pfhd% h{gﬁb‘p,r gg%ben\rpgg?& st

within it by the waist closure. astjiciz wal st mal nt al ns
sone portion of the pretension Watst Eegigm hﬁ'aﬁd Yanding membar; peinge gngageabig Hith

can repeatedly el astical ly expaggidiseCireinefe membdrs;tand noti ons of the
wearer so as to snugly sustain the fit of the diaper against the wearer's
wai st. t hroughout use. In particular,

(ii) a waist closure system for providing a variable

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

{a) 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

(b) 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 waist region overlaps said first waist
. region such that  said second attachment component
engages said first attachment component at at least two
anchor zones longitudinally aligned with said
elasticized waistband s0 as to  dynamically
maintain/create lateral tension through at least a
portion of said elasticized waistband.

2. The absorbent article of Claim 1 wherein said waist closure
system comprises:

(a) a pair of first attachment components preferably
joined to said backsheet in said first waist region,
said first attachment components being positioned so as
to be 1longitudinally aligned with said elasticized
'waistband, preferabiy' Tongitudinally offset from said
tape tabs, and more preferably laterally spaced from

* C L M ] *



- during wearing conditions, the el astici zed wai stband, in order to follow
t he novenents of the me Qﬁwa}M6B£ﬁtha¢ have to contract to its

nuntensroned state (i. goes to zero); however, because the
at t achnment conponents re he pretension will be reestablished
W thin the elasbdibsad urt her novenent and act iRCIASOY/ 08T

wearer. (This is 1n 28 contrast to nost conventional el asticized

wai st bands that are not pretensioned such as #b not be able to further
contract to dynamcally fit the wearer.) This initial pretensioning
and mai ntenance of the tension thus results in reduced gappi ng and better

tsgfé?i)n?d)fit OI Ej?e el ?SFiCijZ V"Etﬁérbaﬁjd _atFurdaber ,abble 128t awml said first

ension(s) created/ mintaine wai st cl \[ ,

within the el asticized wai st béﬁ%“'}'ﬁgﬂt Fg'm?&@"gsr BrErehably AcH LomHisPg O AT
mechanical closure element comprising a hook fastening
material or a loop fastening material; and

(b) at least one second attachment component disposed
in said second waist region, said second attachment
component preferably comprising a second mechanical
closure element comprising a loop fastening material or
a hook fastening material mechanically engageable with
said first mechanical closure element so that when the
primary closure is formed, said second waist- region
overlaps said first waist region such that said second
attachment component engages said first waist attachment
component to dynamically maintain/create lateral tension
through at least a portion of said elasticized
waistband. |

3. The absorbent article of Claim 2 wherein said topsheet
comprises said loop fastening material of said second
attachment component, and wherein said hook fastening
material of said first attachment component comprises an
array of prongs having engaging elements oriented inward
toward the longitudinal centerline of the absorbent article.

4. The absorbent article according to any of the preceding

claims wherein each securement member comprises a tape tab

having a fixed portion joined to said outer covering layer, a

tab portion extending outwardly from said longitudinal edge

and joined to said fixed portion, and a first fastening
component disposed on said tab portion.

5. The absorbent article of Claim 4 either wherein said first
fastening component of said tape tab comprises an adhesive
attachment layer for adhesively securing said tape tab to
said landing member, said landing member comprising a second
fastening component preferably comprising a portion of said

* c L M S *



scounteract the incidence of waistband. “rollover”. Thus, the waist closure
system 40 provides a cl osure about the waist of the wearer to inprove the
aFﬁi‘ent characteristics of the diaper

initial and dynamic fThisS as .
“in the waist regions. As m m m 1, the wai st closure system 40
conprises at W@@‘ihﬁﬂﬁ p r of, first attachnent PCHHISAINTZS

46" and at | east 'one second attachnent conponent 48. As shown in Figure 1,
the first attachment conponent(s) 46 are | ongi gjdi nally aligned with the

el astici zed wai stband 34 so that the lateral ténsions dynam cally

creat ed/ mai ntai ned by the waist closure system 40 extends in and through

t he el asticized wai stband gfckdnedtnor Usesepardte tieinfording atrimchiodned to said

conmponents of the waist c ﬁc}gbﬁets,ystbgm mrgﬁtgelr%gi é?g}tﬁal lfYsE3r§d dompBhent

the securenment nenbers 42 'he’l andi ng” mernbe) e primry

fastening system 38 to prooomprisesdistfiifgt megbprifad \ﬁ/&?%&"ecFr@lfﬁ?er%’FﬂfFﬁ?b]y a

di mens:con for the diaper. apghy WRstlinShd MateZiaNgsardl shid daadirge nemten( somprides a

zone, of tension created bysécrb%dprflagﬁrn}{néa%ﬂ?p%'nglgt comprising a second mechanical
closure element, preferably a loop fastening material,
mechanically engageable with said first mechanical closure

element.

6. The absorbent article according to any of the preceding
claims additionally comprising elasticized side panels
disposed in said second waist region laterally outwardly from
and along a portion of said side edges of said absorbent
core, each of said elasticized side panels being elastically
extensible in at least the lateral direction.

7. The absorbent art{c1e of Claim 6 wherein each of said
elasticized side panels comprises either an ear flap
extending outwardly from and along a portion of said side
edge of said absorbent core in said second waist region and
an elastic side panel member operatively associated with and
secured in said ear flap, preferably a zero strain stretch
laminate, a zero strain stretch laminate portion and an
extension panel portion wherein said elastic side panel
member has a length less than the length of said ear flap and
extends from said end edge longitudinally inward such that a
portion of said topsheet and said backsheet in said
elasticized side panel is extended beyond their yield point
to form an extension panel in said elasticized side panel
that does not concentrate stresses adjacent the leg regions
of said elasticized side panel, or an elastic side panel
member secured in an elastically contractible condition .
between said topsheet and said backsheet in said ear flap; or
a separate member joined to said containment assembly.

(- 8. The absorbent arficle of Claims 6 or 7 wherein each of said

- ) elasticized side panels has differential extensi‘bﬂity along
R R




system 38 secures the garnent on the wearer_while the zone of tension
dynam cal |y created/ mai ntai ned by the waist closure system 40 dynam cally
mai nt ai ns the upper wai st ThisGhees Has(Been Reglavsdar . At | east two anchor zones

122 are created by the atta nts when the waist closure is
formed. Theseyc ygy2eghor z teral ly spaced from eaatr/QISOR/04775
with all or at least a portion o e elasticized waistband 34 positioned
bet ween the anchor zones 122. The | ateral spacggg of these anchor zones can
be achieved in a nunber of different ways. For exanple, the |lateral spacing
bet ween the.anchor zones 122 can be fixed by providing the waist closure

system 40 with a pair of firtst horgithdinal cadisoneners 48retchedal iy dpacetiateral
;Ei})thtegglheOt her29and a secong .. A {AC N BREerab P WRBPEH (the 1afetall BREensiBi1iRYS of
the portion of said elasticized side panel adjacent said end
edge is ‘less than the lateral extensibility of portions of
said elasticized side panel longitudinally inwardly from said
end edge. ‘

8. The absorbent article according to any of the preceding
claims wherein said elasticized waistband comprises a portion
of said topsheet, a portion of said backsheet, and an elastic
waistband member positioned between said topsheet and said
backsheet, preferably wherein said elastic waistband member
comprises a heat shrinkable elastic material, an elastomeric
foam, or.an elastemeric stretch laminate, and more preferably
wherein a portion of said backsheet forming said elasticized

waistband has been removed to form a windowed elasticized

waistband.

10. The absorbent article according to any of the preceding
claims additionally comprising a positioning patch located
subjacent each said anchor zone for positioning said first
attachment component so that said waist closure may more
effectively be passively activated, preferably wherein a
positioning patch 1is located subjacent each said first
attachment component for positioning said first attachment
components so that said waist closure may more effectively be
passively activated, more preferably wherein said positioning
patches, and most preferably each said elastic side panel
member, each comprise an elastomeric foam.

11. An absorbent articie, preferably a unitary disposable
absorbent article, having longitudinal edges, end edges,
first waist region, a second waist region opposed to said
first waist region, an outer surface, and an inner surface,
the absorbent article comprising:

RN U )



Ppositioning with the first attachment conponents 46 (e.g., the second
attachment conponent(s) is relativelyisshddeas BeenlRoplicad S enbodi nent, since

the lateral spacing of the first attach 46 is fixed, the

| ateral spacing of the first attachrrentnﬁ determ nes and sets
the lateral spasbp@29i4 t he anchor zones. rnative enmbpdrxek/04775
the wai 5t cl osure system 40 nay conprise a pair of second attachnent

conponents 48 laterally spaced fromeach other and a first attachnent
cogponent (s) 46 that allows adjustable positiorﬁ7ng with the second
ati achnment conponents 48 (e.g., the first attachnent conponent 46 is

relatively wide). In this grigfiainmént absembdy ofprising iandotlert toveNfQbyer and

zones is determined by the size of, the wailst . the are n he  aver al
di mensi on/ shape of the di apaé'r g'i’sf?{Be%ec?'f)ecapgowgofs%er Jgfﬁe%écq%fs‘% nges,
attachment conponents 48 ermreferaby fseidt contadnmendntassemponegompeisiag a liquid

d?fﬁn?ﬁ umg the orer! apt. ﬁfpe}rp?oq[%i @!@pd@.t@a@,l Y hﬁ\qlgfgeiuﬁ@w%s\ﬂ/a&%shé@gimnéﬁ with
WI -Lhe stde panets in esaihri?opswgéts, alqt?galnogbsorhent core positioned between said
topsheet and said backsheet, said absorbent core having side

edges and waist edges;

elasticized side panels disposed in said second waist region
laterally outwardly from said side edges of said absorbent
core, each of said elasticized side panels being elastically
extensible in the Tateral direction; and

characterized in that a dual tension fastening system is

disposed on the absorbent article, said dual tension
fastening system comprising:

(i) a primary fastening system for providing a variable
positioning side closure for the absorbent article by
maintaining said first waist region and said second waist
region in an overlapping configuration such that lateral
tension is maintained around the circumference of the
absorbent article to maintain the absorbent articlie on the
wearer, said primary f'astening system comprising:

(a) a tape tab disposed adjacent each of said
longitudinal edges in said second waist region, each of
said tape tabs compri-sing a first fastening component;
and ’

(b) at least one landing member disposed in said first
waist region, said landing member comprising a second
fastening component engageable with said first
fastening component of said tape tabs; and

i e — “i) a wéiSt closure SyStem for providing a variable
o positioning, passively activated, waist closure for the

L



The preferred | ateral spacing of the anchor zones 122 is designed to allow
passi ve activation of the wai st Qﬁ@SMhﬂhWh&ﬁRhﬂ&mﬁlde closure is forned,

and to assure the mai ntenance of pplied to the wai st of t he
ed wai stband 34 to

‘wearer to decrease the tendency of
nonr ecover abl yyd g2 hoyRr Whil e proviiding an ective anount of spEEAS92/04775

the el asticized wai stband that inproves the f|t and cont ai nnent of the

diaper in the waist. In order to nﬁintaig normal forces wthin
the elasticized wai stband that provide for rec §ery of the wai stband and
m.nimze flipping out of the tensioned waistband (i.e., nonrecoverable

rollover), the lateral SpaCI Ngb&YrbbRE H&HETe ZANEE wﬂaﬁhmsyraﬁ&ﬁntbﬁu&y@%ates
to a m ni mum However , rder row

t
in the el asticized wai st band P?F‘é‘a} 3?" %58'?9{'9 gf etant r?tcdﬁ% °"28i éa'\ﬂotﬁ‘o‘t
be desirably chosen to be at aaithwahsincld$ureesystem comprisingr al spaci ng of
t he anchor zones is thus chosen so as to bal ance the need for naintaining

the normal forces with the need for prOV|dqu=an ef fective anmount  of
) {(a) a pair of Tirst attachment components d1sposed in

said first waist region, said first attachment
components being positioned so as to be longitudinally
aiigned with said elasticized side panels and laterally
spaced from each other; and

{b) at least one second attachment component disposed
in said second waist region, said second attachment
component being engageable with said first attachment
components so that when the primary closure is formed,
safid second waist region . overlaps said first waist
region such that said second attachment component
engages said first attachment components te dynamically
maintain/create lateral tension through at least a
portion of said waist.

AT



stretch i
Figure 1

In the
Is designed to fit nediumsize

n the elasticized wai st band.
t hat

di aper enbodi nent shown in
(5.4 kg to about 10.8 kg)

babi es, the |ateral 30 spacing between the anchor zones 122 (bejween the
‘first attachment conponents 46) is at |east about 25 mnm More pr@fpabl v,
the lateral spacing. is at |east _about 50m m_I1n th | ment sty Hn. .,
Figure . 1, the | I spaci“r'1° LD O e Y thghatio a?ﬁﬁyog%"?‘?é@ﬁﬁent conp& nt’sl"ﬁéa-
i s nost preferabl t \ee ahout
spacing of - ITENATRONSE AReACS N R TR B AR e ARNERER codiiRarRhf Efeary eem
fromthe | @nasamsdnallPaae Chsifisgialf ement (i . e)anidiadatidnil Peblicdiashmbert 0 t he WO 92/22274
| ongi t udi hal %ﬁiéﬁg%l ne 67) of one anchgq zone to the innernost |ine of 23.12.9
securement of® her anchor zone witlh t h@®&tematopal Publication Dptes; |, 23 fecehsr {992{23.12.92)
contract e
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BAND FIT

(57) Abstract

Absorbent article such as disposable diapers, incontinent
briefs, diaper holders, and the like, that have elasticized waist-
bands (34) with a dual tensioning fastening system that improves
the dynamic fit of the elasticized waistband as well as the con-
tainment characteristics of the absorbent article. The dual tension
fastening system comprises a primary fastening system (38) and a
waist closure system (40). The waist closure system (40) forms a
waist closure that anchors a portion of the end edge of the absor-
bent articie and that dynamically maintains/creates lateral ten-
sions through the elasticized waistband so as to improve the fit
and containment characteristics of the diaper by reducing gap-
ping, sagging, and roll-over of the elasticized waistband. The ab-
sorbent article additionally preferably comprises a pair of elasti-
cized side panels (30) disposed in the second waist region. The
elasticized side panels preferably comprise a “zero strain” stretch

jacent the leg of the wearer.

laminate and also preferably having an extension panel (110) ad-

(54) Title: ABSORBENT ARTICLE WITH FASTENING SYSTEM PROVIDING DYNAMIC ELASTICIZED WAIST-




state. Thus, in the enbodinent illustrated in Figure 1, the |ateral spacing
I's determ ned by neasuring the distance fromthe innernpost edge of one of
the first attachment conponents 46 to the innernost edge of the other first
attachnent conponent 46. Each attachnment conponent conprises a fastening
means that en onpl enmentary fastening neans for providin

posj tioning, 8325?’62?73‘ ggt I vat ed, yWai st cl ogure. As useg her ei nq)([aqu%@%ﬁ
"variabl e positioning"” closure refers to a fastening system wherein at

| east one of the positions of the conponents can widely vary so as to allow
the user to forma closure at a nunber of different |ocations. Thus, for
exanpl e, one of the conponents may have a f4pgd | ocation on the diaper
(e.g., the lateral spacing between the first attachnent conponents 46 is
fixed so as to provide for the pretensioning of the elasticized waistband
34 and the passive activation of the malst closure) whi | e the ot her

conponent al l ows for variabte T@carrons of T?ﬁﬂﬂﬁ?ﬁ?T}Té?ﬂ?Tlxed
conponent. This is in %brit r§§t4Q 66a,’122)e7§3 7903»78 ng % %%ne 12
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«wWhich requires both of the mating el enents to be fixed in position such
that the conponents nust be joined at a specific |ocation each tine the
closure is forned (e.g., snaps and buckles). The waist closure system 40
“al so provides a passively activated wai st closure. By "passively
activated", it is_neant that a functional waist closure is ach%eﬁgg 39/ s
liittle or noVORM 23%hal effort by the diaperer after a suitable |n|§|a
body/leg fit (side closure) is achieved using the primary fastening
system 38. Passive activation of the waist closure system 40 requires

t ke attachnment conponents to not only engage each other so as to provide a
secure 31 anchor with little or no additional effort but also to be
positioned on the diaper 'in an arrangenent that creates/ maintains the

| at er al tensionszﬁdthinjhng el astici zed waidiBand 34. 46,

420
\ A4/ 120 80 122 ! b

52 | RN L
NGy =t
e v

LY
3
.

| ‘s | s
Ne2 g >t
50/
20
86, 30,
32,84 |
\ 85 \ / 54 / 38,42,92
291101 / /96,112 —
\l : AN §§ / /62
A A N/ 98
X D N 7 £ \\\\ <~ \m N - I A S—
- ; 7o
v/ = 90 | ;
/7 /1007 \k - 99/
28/ \82 88 : - o7

26

ect Has Been Replaced

i



<As shown in Figure 1, the attachnment conponents preferably conprise
mechani cal closure el enents. As used herein, the term "nechanical closure
_elenents" describes fastening nmeans which nmechanically engage each ot her
for providing a variable-position closure. Thus, the mechanical closure

el ements may _conprise any of the well known neans for achievin

vari abl e- pogwgﬁzqﬂ"ﬁsurg by nechani cal engagenent such as VEL%&%’%%”& 7(3?
hook and | oop fastening materials. Wen the first attachment conponent 46
conprises a nechanical closure elenent, the second attachnment conponent 48
may conprise "identical"” conpl ement ary mechani cal cl osure el enent s
or "distinct" conplenmentary nechani cal closure elenents. As used herein,
the term "identical" conplenentary n@ggﬁpical closure elenments is used
to define nechanical fastening systens ein the engagi ng el enents of the
first conponent and the second conponent conprise the sane configuration or
structure that are id0e | ocki ng. Exanpl es, of such systens are descri bed
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Patent 4,322,875 entitled "Two Strip Materials Used For Forni ng Fasteners"
I ssued to Brown, et al. on April 16, 1982. The term "distinct"

.conpl ementary mechani cal closure elenents is used herein to define

mechani cal fasteni ng systens wherein the first conponent is different from
the second cogpa? put is engageable therewith such as a hook

material and a Ioop ?astenl ng material . }:§r exanple, if the sﬁ@%ﬁlmw
attachnment conponent 48 conprises a Ioop Mlst eni ng material then the first
attachnment conponent 46 will conprise a hook fastening material and vice

versa. As used herein, the term"hook fastening material"™ is used to
designate a material having engaging elenments. Thus, the hook fastening
material nmay also be referred to as a | e fastener. It should al so be
understood that tige@gse of theterm uld be n 4mt|ng|nthe
sense that the engaghn@& U486t corrprl/?z’oany sh Z as B0e know;l12| n
the art so |ong agot\h\ ar\e / 122 \
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32 adapted to engage a conplenentary nechanical closure elenent such as a
| oop fastening material or another hook fastening material. The hook
fastening material is preferably intended to nmechanically engage fi brous
el enents of a |oop fastening material so as to  provide a secure

cl osure. TRV 92/ 2 ok fastening material according t'o the present
I nventi'on may be manufactured froma w de_range of nmaterials. FETA392/04775
mat eri al s i ncl ude nyl on, polyester, ponp? | ene, or any conbi nation of

these materials, or other materials as are known in the art. A suitable
hook fastening material conprises a nunber of shaped engaging el enents
projecting froma backing such as the commercially avail able nateri al
desi gnat ed " Scot chnahgélﬁbﬁ\@d No. FJ3402 avail able from M nnesota M ni ng

and Manufacturing Co t. Paul, M nnesot®4 Al t ati y, the engagi ng
el ements may have any sh{a&‘ie 5/42468.5,50 /G/%Q{‘ ,'% _+50
: v ) .
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“Scripps on July 11, 1989, and which patent

hooks, "T's", nmushroons, or any other shape as are well known in the art.
An exenpl ary hook fastening material 1is described in U S. Patent 4,846,815
entitled "Disposabl e D aper Having An | nproved Fastening Device" issued to
I's incorporated herein by

reference. An especially preferred hook fastening material, aspghaX®2/63775
Figures 1 aﬁﬂog?gﬁgﬁbrises an array of pé&ggs 120 forned of thernoplastic
mat eri al . Hot nelt adhesive thernopl ics, in particular polyester

and pol yam de hot nelt adhesives, are particularly well suited for formng
t-he prongs of the hook fastening material. The prongs 120 are preferably
manuf act ured using a nodified gravure printing process by printing the
thernmoplastic material in its nolten state onto a substrate in discrete
units, severing the material in a manner that allows stretching of a
portion of the thernoplastic material prioreto severance, ggd allow ng the
stretched nolten material to "freeze" resulthi p Is preferred
hook fastening naterial «and

824
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~met hods and apparatus for maki ng such a hook fastening material are nore
*fully detailed in European Patent Application 0 381 087; The Procter &
Ganbl e Conpany; published August 8, 1990, which application is
“incorporated herein by reference. 33 A loop fastening material provides
a plurality of fibrous elenents that engage the engagi ng el ene o2’k
fasteni ng eV P22 e | oop fastening n&tﬁgial may be nanufacpﬁ?ggg??5n1a
w;de range of materials to provide fibro 4 | ements, preferably | oops.
Such suitable materials include nylon, polyester, polypropylene, any
cdnmbi nation of these materials, or other materials as are known in the art.
A'suitable | oop fastening material conprises a nunber of fiber |oops
projecting froma backing such as the conmercially avail able materi al
desi gnat ed

cet Has Been Replaced
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«"Scot chmat em brand nyl on woven | oop No. SJ3401 avail able from M nnesota

=M ni ng and Manufacturing Conpany, St. Paul, M nnesota. Another commercially

_available loop fastening naterial conprises a tricot knit fabric having a

“plurality of nylon filanment |oops projecting froma backing of nylon such
as the commerci al Quilford MIls of Geensboro, North ' 774N
exenpl.ary inggbgﬁé¥v@ | oop fastening material and a nethod ofcﬁggy%gggﬂgﬁga
| bop fastening material are descri be®/19n European Patent Application
0 289 198; The Procter & Ganbl e Conpany, published Novenber 2, 1988, which
application is incorporated herein by reference. A suitable |oop fastening
material may al so be a woven or nonwoven fabric or any other type of
fibrous material or |loop material which are well known in the art. Exanples
of nonwoven nmaterials suitable for use as a | oop fastening material herein
are discussed with respect to the materials useful as the topsheet 24 of
the diaper 20. 1In a preferred enbodinent, the |oop fastening naterial is
fornmed by the nonwoven material of the topsheet 24.

821
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“The attachment conponents may alternatively conprise an adhesive attachment
“layer (a | ayer of adhesive nmaterial). Adhesives wuseful in the present
.invention are preferably pressure-sensitive adhesives fornmulated to
adhere to a surface at anbient tenperature by applying only |Iight pressure.
Particularly % adhesives for use herein as the adhesiv P

| ayer <are hotV%rrg @E%fgssure-sensitive adhesi ves as are known |ﬁp¢t}é%§ {m%;\n
exenpl ary hot-nelt pressure-sensitive adBé¥ ve is a Kraton based-adhesi ve --
with tacifiers and other additives such as’ 34 mar ket edphygEi pdl e
Adhesi ves, Inc. of Elm Grove, Wsconsin under the tradena ! Ia
H 2085. The attachnent conponents may further conprise a 2’% m ﬂ ,
adhesi ve/ nechani cal closure el enent. For exanple, the atta
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zconponents may conprise a conbination fastener such as hook fastening

smaterial and an adhesive attachnent | ayer juxtaposed with the hook

-fastening material or a nechanical closure el enent such as a hook fastening
material having a | ayer of adhesive coated over a portion of the hook
fastening ”%55&&5274 An exenpl ary fastener having a conbinati /US92/04775
mechant cal / adheSTveé systemis the pressure-sensitive adhesive fastener
haVing a textured fastening surface sucﬁuzg’is di sclosed in U S. Patent
4,946,527 issued to Battrell on August 7, 1990, which patent is
I ncorporated herein by reference. The attachnent conponents may
alternatively further conprise any other cohesive material or materials
that are known in the art for providing a variable positioning fastener
capabl e of being passively activated. For exanple, a cohesive strip or
material can be foanms, rubbers such as crepe or |atex rubbers, other
adhesi ves, or a high static vinyl material, A separable fastener of a high
static vinyl material is nore fully described in U S.
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Pat ent 4,979,613 issued to MLaughlin & Kleinsmth on Decenber 25, 1990, .
whi ch patent is incorporated herein by reference. The attachnent Qﬁﬁﬁﬁﬁﬁﬁﬁs
may conprise a separate elenment joined to the diaper 20 or nay be a unitary
.element with one of the other conponents of the diaper. For exanple, the
_topsheet 24 may be manufactured froma material (e.g., a nonwoven web),
~that is capable of nmechanically engaging the other attachnent conponent
(e.g., a hook fastening material). Further, the backsheet 26 can be forned
froma web having a textured pattern wilh a | ayer of adhesive coated over a
portion of the backsheet surface to forma conbi nati on mechani cal / adhesi ve
fastener (attachnent conponent) such as is shown in the hereinbefore
referenced U. S. Patent 4,946,527 to Battrell. In each of these cases, the
attachnent conponent is unitary wth another conponent of the diaper.
Alternatively, the attachment conponent may conprise a discrete strip or
_patch joined to the diaper. |In a preferred enbodi nent

ABSORBENT ARTICLE WITH FASTENING SYSTEM
PROVIDING DYNAMIC ELASTICIZED WAISTBAND FIT

OF 0
" The present invention relates to absorbent articles such as
diapers, incontinent briefs, diaper holders, and the Tike, and
more particularly, to absorbent articles having elasticized
waistbands wherein the fastening system of the absorbent article
.improves the dynamic fit of the elasticized waistband about the

wearer as well as the containment characteristics of the absorbent
article.

BACKGROUND OF THE JNVENTION

Intants 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 pody
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
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35 shown in Figure 1, each first attachnment conponent 46 conprises a

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 the
seeond attachnent conponent 48 is a unitary el enent conprising a portion of
the topsheet 24 in the second waist region 58. In a particularly preferred
enbodi nent of a nedium sized di aper, such as the diaper 20 shown in Figure
1, the waist closure system 40 preferably conprises a pair of first
attachnent conponents 46. Each first attachyrent conponent 46 conprises an
about 12 mm wde (i.e., generally. perpendicular to the

| ongi tudi nal centerline 67) by about 19 mm patch of a hook fastening

mat eri al . The cdfifr Hispaslabbe Ndiaper abighorhast achieyed awideprasiceptancy and

positioned so as_to have a. l ral spacing of about 171 mm Each first
at t achnent conp%ﬁf&aiﬁchgse'al-so spaced

However, absorbent articles have a tendency to sag or gap
away from and to slide/slip down on the body of the wearer dqring
wear. This sagging/gapping and siiding/slipping is caused by the
relative motions of the wearer as the wearer breathes, moves and
changes positions, by the downward forces generated when the
absorbent article is loaded with body exudates, and by the
deformation of the materials of the absorbent article itself when
subjected to such wearer’s motfons. This sagging/gapping and
sliding/slipping of the absorbent article can lead to premature
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
articles have been provided with elasticized waistbands. An
example of a disposable diaper with an elasticized waistband 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. Elasticized waistbands will typically comprise 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
elasticized waistbands also have a tendency to sag/gap and
slide/slip during use. Further, the elasticized waistband 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 elasticized waistband 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.

ot e »
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longitudinally fromthe end edge 64. |If the |ongitudinal spacing of the
first attachnment conponent (neasured fromthe end edge of the diaper to the
cl osest edge of the first attachnent conponent) is too small, the first
attachnment conponent 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 attachnment conponent may be so |low as to all ow sone rollover of the
el asticized waistband. The first attachnment conponents are
preferably spaced fromabout 3 nm(1/8 inch3 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 conponents 46 preferably
conprises an array ofherrfonesplifstisc aty omgect 20f r Shecpresent, Javeqtign tee

pr oEgsh120 of _eamvlmmlﬁn; abidrbeny arbieYe Ahvitis sustadhed abgymleifw off itlﬁ_élt ed67'

of ' the di aper 20RbsgRESRE pECIeRF st Y SobdBiChiRml 00 LI 00! O er !

second attachnent colpdsentfurtheroabieacti ofy the Invepentainvestionp to provide an
absorbent article having an elasticized waistband having sustained
dynamic fit that provides improved resistance to leakage during
use.

It is a still further object of the present invention. to
provide an absorbent article providing sustained dynamic fit of
the elasticized waistband by reducing sagging, gapping, rollover
or roll-in of the elasticized waistband as well as overall
sliding/slipping of the absorbent article or the absorbent core

- during use.

It is another object of the present invention to provide a
fastening system that provides such sustained dynamic fit for the
elasticized waistband. '

It is a further object of the present invention to provide a
waist closure system that maintains/creates 1lateral tension
through at least a portion of the elasticized waistband to provide
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. '

S OF THE NTION

The present invention provides absorbent articles such as
disposable diapers, incontinent briefs, diaper holders, and the
like, that have elasticized waistbands with a dual tension
fastening system that improves the dynamic fit of the elasticized
waistband as well as the containment characteristics of the
absorbent article. Such absorbent articles comprise a containment
assembly preferably comprising a liquid pervious topsheet, a
liquid impervious backsheet, and' an absorbent core positioned

between the topsheet and the backsheet; an elasticized wafistband;
and a dual tensioning fastening system.
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material fornmed by a portion of the nonwoven material of the topsheet 24.
The di aper 20 additionally conprises a positioning patch 50 | ocated

subjacent the first attachnment conponent 46. The positioning patch
50 raises the first attachnment component 46 in the Z direction
(thickness) to allow the first attachnent 36 conponent 46 to cone

I n-better contact with the second attachnent conponent 48 and all ow t he

wai st closure systemto nore easily be closed (wth | ess effort). Thus, the

wai st closure system40 is nore effectivel$ passively activated. The

positioning patch 50 also provides a zone of increased flexural stiffness

t hat reduces the tendency of the flexible ear flaps 88 to fold over onto

the first attachmenth@ofydhedepsionscfasteping, syelenqi sREPTIREShAK BT inagh
fastening system for forming a side closure and a waist closure

system for forming a waist closure. The primary fastening system
maintains the first waist region and the second waist region in an
overlapping configuration such that Tlateral tensions are
maintained around the circumference of the diaper to maintain the
diaper on the wearer. The primary fastening system comprises a
securement member, preferably a tape tab and a first fastening
component, and a landing member preferably comprising 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 maintainé/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 1loop fastening
material.

In an especially preferred embodiment of the present
invention, the absorbent article additionally comprises a pair of
elasticized side-panels disposed in the second waist region. The
elasticized side panels provide an elastically extensible feature
that provides a more comfortable and contouring fit by initially
conformably fitting the diaper to the wearer and by sustaining
this fit. The elasticized side panels further develop and
maintain wearing forces (tensions) that enhance the tensions
developed and maintained by both the primary fastening system and
the waist closure system. The elasticized side panels especially
assist in pre-tensioning the elasticized waistband and further
provide more effective. application of the diaper. While each

Thie is the repiacement shoet
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bei ng secured during diaper application. Thus, the positioning patch 50
can conprise any elenent that provides a Z direction build up to the first
attachnent conponents 46. As shown in Figure 1, the positioning

pat ches 50 each conprise a rectangul ar-shaped pi ece of materi al

posi tioned subjacent the first attachnment conponent 46. Wile the
posi ti oni ng patches 50 nay be positioned directly subjacent the first
attachnment conponents 46, the positioning patches 50 are preferably
posi ti oned between the topsheet 24 and t he® backsheet 26 as shown in Fi gure

2. In order to provide a flexurally stiff circunference about the wai st
of the wearer

Sbutted to or  stIAgeFizedy cried, pafeldmyy be | BlnshRatius A JaPHMBES GR1 0P,
Wal St band MombetongguPaLTRRS 85 1Rt A2 isiHE FaBE1 AT ErablY, CUBRIRASS A 5 35
m }N'nde ng%ufgcméeﬁg?tr{dﬁ%"g?tr&&h 'I?h@ﬁdt@ﬂ?rme elasticizedViside panel caldl v,

t he sgme mat er i HTQfgga'PWe?‘éf a%r{)iee%tmsggn ﬁ’%ﬁéj I%hgé}tpgbgvﬁhéfhg{eedﬂﬂm °
so that tensional forces through the side panel are not
concentrated so as to prevent the indentation, rubbing, or chafing
of the wearer’s skin during use.

The present invention also relates to an alternative elastic
waist feature comprising an “"expansive tummy panel" elasticized
waistband. In this alternative embodiment,” 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 accomodate
wearers, especially large infants, with large expansile waists so
as to reduce the sagging/slipping of the absorbent article. The
extension forces of the elasticized waistband are lower than the
extension forces of the elasticized side panels 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 elastic
waistband member and a portion of the topsheet and the backsheet
which all have been mechanically stretched. In a preferred
embodiment, this elastic waist feature is formed by removing a
portion of the backsheet (windowing). The shape of the
elasticized waistband also provides differential extensibliity in
the lateral direction.

BRIE SC ON OF JTHE DRAWINGS

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

Figure 1 is a plan view of a disposable diaper embodiment of
the present invention having portions cut-away to reveal
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el astic side panel nenber 90 of one diaper and the positioning patch 50 of
t he adj acent diaper being forned fromthe sane segnent of material that is
then cut after the diaper is conpleted. Thus, the positioning patch 50
extends fromthe end edge 64 of the diaper 20 inward toward the center of
the diaper 20. In a preferred enbodinment, the diaper also conprises
el asticized side panels 30 disposed in the second wai st region 58. (As used
herein, the term "di sposed” is used to nmean that an el enent(s) of the
diaper is formed (joined and positioned) i a particular place or position
as an unitary structure wth other elenents of the diaper or as a separate

panels. 30 pr ovi HRASTIYTE StRsHrs, Bt oSiep KH¥aEe \of Hin iBbE ekl 0
confortabl e 87ewer; _

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

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

Figure 4 is a perspective view of the disposable diaper
embodiment of Figure 1 in a typical in-use configuration as
applied to a wearer;

Figure 5 is a fragmentary plan view of an alternative diaper
embodiment of the present invention showing an elasticized
waistband of an “expansive tummy panel® having differential
extensibility in the 1lateral direction and a “windowed"
elasticized waistband; '

Figure 6 is a fragmentary plan view of an ‘alternative
embodiment of the elasticized waistband shown in Figure 5;

Figure 7 is a plan view of a further alternative disposable
diaper embodiment of the present invention showing an alternative
configuration for the waist closure system;

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 B8A 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 higth.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 is 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; and

Figure 9A is a highly enlarged simplified cross-sectional
view taken at inset 9A shown in Figure 9 along a centerline
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and contouring fit by initially conformably fitting the diaper to the
wearer and sustaining this fit throughout the tine of wear well past when

t he di aper has been | oaded with exudates since the el asticized side panels
all ow the sides of the diaper to expand and contract. Further, the

el asticized side panels 30 devel op and maintain wearing forces (tensions)

t hat enhance the tensions devel oped and nai ntai ned by both the primry
fastening system 38 and the wai st closure system 40 to nmintain the diaper
20 on the wearer and enhance the waist fit? The el asticized side panels 30
especially assist ininitially pre-tensioning the elasticized wai stband 34

i the di typically. stretch the.el astjcized sid |
30 when appl yi nEPAOREE WS APRSRTSte SaTERgrted, T1L: My PRe TBRETORE: e

side panel s 30 egrrugated, réldssion is transnitted fromthe el asticized side

panel s 30 through the wai st closure system 40 into the el asticized
wai st band 34. The el asticized side_panel 0 '

er . ovi.de re effective
application of the diaper 20 si nEblt SURIELION OF THE JAVRRI L :

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 boedy. The term “disposable”
is used herein to describe absorbent articles which are 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 compatible 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 présent
invention is also applicable to other absorbent articles such as
incontinent briefs, incontinent undergarments, diaper hoiders 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
jnduced contraction pulled out except in the side panels wherein
the elastic is left in its relaxed condition) with portions of the
structure being cut-away to more clearly show the construction of
the diaper 20 and with the portion of the diaper 20 which faces
away from the wearer, the outer surface 52, facing the viewer. As
shown in Figure 1, the diaper 20 comprises a containment assembly
22 preferably comprising a liquid pervious topsheet 24, a liquid
impervious backsheet 26 joined with the topsheet 24, and an
absorbent core 28 positioned between the topsheet 24 and the
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el asticized side panel 30 farther than the other during application
(asymmetrically), the diaper 20 will "self-adjust" during wear. Wi | e

the diaper 20 of the present invention preferably has the elasticized
side panels 30 disposed in the second waist region 58; alternatively, the
di aper 20 nmay 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
wai st region 58. Wiile the elasticized side panels 30 may be constructed in
a nunber of configurations, an exanple of 8 diaper with elasticized side
panels positioned in the ears (ear flaps) of the diaper is disclosed in

Ussued t o Veod, DaEKeheet ofSs, a1aSHEIERP 35 “odfet S0y Mefbicrabd 180 ERE
herein by refereragee]a'ﬁhiaculedstaistlmms §4aearwaaed@13tﬁn¢w drstaning Nétgn be
Loggﬁd7'82 a nu"?%ﬁeﬂhl Wti?ﬂ“fdegbﬁlﬁttéd)rh% 36. Fphecyadipitensiol). faste
havi ne ' ssu system 36  comprises a pr siary " Fasbening syiten 46 AndS S wg?geaper
g an
closure system 40. The primary fastening system 38 preferably
comprises a pair of securement members 42 and a landing member 44.
The waist closure system 40 is shown in Figure 1 to preferably
comprise a pair of first attachment components 46 and a second
~ attachment component 48. The diaper 20 also preferably comprises
a positioning patch 50 located subjacent each first attachment
component 46.
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 comprises that portion of the diaper 20 which is
positioned away from the wearer’s body (i.e., the outer surface 52
generally is formed by at least a portion of the backsheet 26 and
other components joined to the backsheet 26). The first waist
region 56 and the second waist region 58 extend, respectively,
from the end edges 64 of the periphery 60 to the lateral
centerline 66 of the diaper 20. The waist regions each comprise a
central region 68 and a pair of side panels which typically
comprise the outer lateral portions of the waist regions. The
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el asticized waist in which an elastic nenber is positioned in an opening in
both the topsheet and the backsheet of the diaper such that the stretch of”’
the elastic nenber will not be constrai ned by 38 the non-el astic
materials. While the Sciaffra et al. patent teaches the criticality of
renovi ng both the topsheet and the backsheet portions of the diaper in
those areas coinciding wwth the, elastic nenber, the present inventors have
| earned that satisfactory elastic perfornmance can al so be obtai ned when
only one or when none of the coinciding por%ions of the topsheet and the

backsheet are renoved, especially when the portions of the diaper web
containing the elgstlc

stret chi ng oper &iP8Pa9L!$ %25%%8%352# gg'gﬁég%fs&a q@lrpgrgin%ﬁ‘li tdﬁéfq‘%%gal
enbodi nent of a 78i aykdile shbev sidec| penelsi fedthe second waist region 58 are
. designated 72. (In the discussion that follows, unless otherwise
noted, the diaper 20 will comprise a pair of side panels in each
waist region. While it is not necessary that the pairs of side
panels or each side panel be identical, they are preferably mirror
images one of the other.) In a preferred embodiment of the
present invention, the side panels 72 positioned in the second
waist region 58 are elastically extensible in the lateral
direction (i.e., elasticized side panels 30). (The 1lateral
direction (x direction or width) is defined as the direction
paraliel to the lateral centerline 66 of the diaper 20; the
longitudinal direction (y direction or length) being defined as
the direction paraliel to the longitudinal centerline 67; and the
axial direction {Z direction or thickness) being defined as the
direction extending through the thickness of the diapef 20.)

Figure 1 shows a préferred 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
diapér_zo. The periphery 60 defines the outer perimeter or, in
other words, the edges .of the diapér 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 topsheet 24 and the backsheet 26 extending
laterally across the entire cross-section to form both of the
longitudinal edges 62. The first attachment components 46 are
disposed in the first waist region 56 so as to form a portion of
.the outer surface 52 and are preferably a separate patch of
material joined to the backsheet 26 by an adhesive attachment
means 74 for securing the first éttaéhment éomponents 46 to the
diaper 20. As shown in Figure 2, the first attachment components
46 each preferably comprise a hook fastening material. The prongs
120 of the hook fastening material are preferably oriented so that
the engaging element of each prong 120 faces toward the




side panels is shown in U S. Patent 4,938,753 issued to Van Conpel, et al.
on July 3, 1990. This patent discloses a pant-Ilike garnment provided with
stretchabl e side panels forned by'attaching discrete stretchable nenbers to
the side edges of the main body of the garnent. Thus, the el asticized side
panels 30 of the present invention nmay conprise a separate elastically
extensi ble material or lamnate joined to the diaper. As shown in Figure 1
and Figure 3, each elasticized side panel 30 preferably conprises an ear
flap 88 and an el astic side panel menber 918 operatively associ at ed

therewith. As shown in Figure 1, each ear flap 88 conprises that portion of
the side panel 72 that extends Iatgall

edge 82 of the hengitudinal centevidne b7; ﬁ%yqsg %Yﬁ%ﬂ%‘%ﬁ”@%@%ffgﬁ%ﬁeggi leg(ra
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topsheet 24 and the backsheet 26. The elasticized waistband 34 is
shown in Figure 2 in its contracted or relaxed condition. The
elasticized waistband 34 preferably comprises a portion of the
topsheet 24, a portion of the backsheet 26, and an elastic
waistband member 76 positioned between the topsheet 24 and the
backsheet 26. The elasticized waistband 34 is also provided with
regions of securement 78 (preferably the discrete zones of sealing.
79 partially shown in Figure 1) wherein the backsheet 26 and the
topsheet 24 are joined to the elastic waistband member 76. Since
the topsheet 24 and the backsheet 26 are gathered when the elastic
waistband member 76 is in its relaxed condition, regions of
differential securement are provided which form pleats 80. The
first attachment components 46 are longitudinally aligned with the
elasticized waistband 34 and laterally spaced from each other,
preferably beyond the side edges 75 of .the elastic waistband
member 76.

Figure 3 is a fragmentary cross-sectional view of the diaper

20 taken along section line 3-3 of Figure 1 and depicts a
preferred diaper construction in a portion of the central region
68 and in one of the side panels 72 of the second waist region 58.
(The cross-sectional view shown in Figure 3 has been inverted so
that the outer surface 52 is shown as positioned toward the bottom
of the drawing.) The absorbent core 28 is generally shown in
Figure 3 and shows the side edge 82 of the absorbent core 28. The
topsheet 24 and the backsheet 26 encase the absorbent core 28 and
extend laterally outwardly beyond the side edge 82 of the
absorbent core 28 to form an ear flap 88 and the longitudinal edge
62. Figure 3 also shows a portion of the elasticized leg cuff 32
comprising'an elasticized barrier cuff 84 preferably comprising a
barrier flap 85 and a spacing means, spacing elastic member 86,
positioned in the barrier flap 85. (The other portion of the
elasticized leg cuff 32, elastic gasketing cuff 104, is not shown
in Figure 3 since the elastic gasketing cuff prefefably does not
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bei ng designated as | eg edge 106). In a preferred enbodi nent of the present
I nvention, each ear flap 88 in the second waist region 58 is fornmed by the
portions of the topsheet 24 and the backsheet 26 that extend beyond the

si de edge 82 of the absorbent core 28. In a preferred enbodi nent of the
present invention, the elastic side panel nenbers 90 are operatively
associated with the diaper 20 in the ear flaps 88, preferably between the
topsheet 24 and the backsheet 26. so that the elastic side panel nenbers 90
39 in the lateral direction (laterally elakkically extensible). As used

herein, the term' elastlcally exten5|ble means a.segnent or portion of the
di aper that wll 8 gate
e8fq

direction for t??&t “&?aﬁé‘l% HW'J' sﬁ'[eoﬁlaﬁﬁjltigﬁgél %éprf{ﬁwg%gf&&w at er al

ces
(typically | ateshdwst ehssiedasticized side panel 30 in 1ts contracted or relaxed

condition. The elasticized side panel comprises the ear flap 88
extending beyond the side edge 82 of the absorbent core 28, and an
elastic side panel member 90 operatively associated with and
joined to the ear flap 88 preferably between the topsheet 24 and
the backsheet 26. The topsheet 24, the backsheet 26, and the
elastic side panel member 90 have been mechanically stretched, as
" discussed hereinafter, to form a "zero strain" stretch laminate.
The tape tab 92 of the primary fastening system 38 is shown to
comprise a fixed portion 93 joined to the backsheet 26 adjacent
the longitudinal edge 62, a tab portion 94 extending outwardly
from the longitudinal edge 62 and joined to the fixed portion 93,
a release portion 95 joined to the topsheet 24, and a first
fastening component 112, preferably adhesive attachment layer 96,
disposed on the the tab portion 94 to form the fastening surface
98. '
~ 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
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 Iayer§ 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
structure of the diaper with other features added to form the
composite diaper structure. Thus, the containment assembly 22 for
the diaper 20 generally comprises the topsheet 24, the backsheet
26, and the absorbent core 28.

The absorbent core 28 may be any absorbent means which is
generally compressible, conformable, non-irritating to the
wearer’s skin, and capable of absorbing and retaining liquids such
.as urine and other certain body exudates. As shown in Figures 1
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forces for the side panels and the wai stbands) are applied, and wl|
to about its previous size and configuration when the tensional forces are
renoved. Generally, elastoneric materials useful in the present invention
will contractively return to at | east about 75% of their original
configuration within about 5 seconds or |ess upon stretch and i nmedi ate

rel-ease thereof (i.e., a "snappy" elastic). The el astic side panel nenbers
90 can be operatively associated in the ear flaps 88 in a nunmber of

different ways. For exanple, the elastic sl2le panel nenber 90 may be
operatively associated in an elastically contractible condition so that the

et ai | od descr | 3Ad-dh- She abRBRRENL ARG A2 o8| cTasment csuratss: 1By gt ©
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i ncorporated hepfi sizes raadcshipes. (e.g., rectangular, ‘hourglass, . shaped,
asymmetric, etc.) and from a wide variety of liquid-absorbent
materials commonly used in disposable diapers and other absorbent
articles such as comminuted wood pulp which is generally referred
to as airfelt. Examples of other suitable absorbent materials
include creped cellulose wadding, meltblown polymers including
coform, cross-linked cellulosic fibers, tissue including tissue
wraps, 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 averagé density' and lower
average basis weight acquisition zones; or may comprise one or |
more layers 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 asymetric,
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-lLayered Cores" issued to Weisman, Houghton, and Gellert on
June 16, 1987; and U.S. Patent 4,888,231 entitled “"Absorbent Core
Having A Dusting Layer" issued to Angstadt on December 19, 1989;
also describe absorbent structures that are useful in the present
invention. The absorbent core 28 is preferably the commercially
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For exanple, the elastic side panel nenbers 90 can be contractibly affixed
inthe ear flap 88 by laterally extending the elastic side panel nenber 90,
joi.ning the elastic side panel nenber 90 to either or both the topsheet 24
and the backsheet 26, and allowi ng the elastic side panel nenber 90 to
assune its relaxed or contracted orientation. Alternatively, the elastic

si de panel nenber 90 can be operatively associated in an uncontracted state
and then treated to contract. For exanple, the elastic side panel nenber 90
can be forned frommaterials which contractldundirectionally and becone
elastic follow ng specific treatnment such as heating. Exanples of such

o Con June. 25, SuesassIHl Fhsorpent ey, assenedsin TP EINRE, <

Oct ober 14, 197%ntatYel BHight Bensdtly Rbsorbenti Hembers Hanimg dowen Densitygand

heat - shrinkabl e \gla5td45150i8iGht Acquisition Zones", issued to Alemany and Berg
on May 30, 1989. Each of these references are incorporated herein
by reference.

The backsheet 26 is positioned adjacent the garment surface
100 of the absorbent core 28 and is preferably joined thereto by
attachment means (not shown) such as those well known in the art.
For example, the backsheet 26 may be secured to the absorbent core
28 by a uniform continuous layer of adhesive, a patterned layer of
adhesive, or an array of separate lines, spirals, or spots of
adhesive. Adhesives which have been found to be satisfactory are
manufactured by Century Adhesives, Inc. of "Columbus, Ohio and’
marketed as Century 5227; and by H. B. Fuller Company of St. Paul,
Minnesota and marketed as HL-1258. 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 exémplary attachment means of an open pattern
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
Sprague, Jr. on October 7, 1975; U.S. Patent 4,785,996 issued to
Ziecker, et al. on November 22, 1978; and U.S. Patent 4,842,666
issued to Werenicz on June 27, 1989. Each of these patents are
incorporated herein by reference. Alternatively, the attachment
means may comprise heat bonds, pressure bonds, ultrasonic bonds,
dynamic mechanical bonds, or any other suitable attachment means
or combinations of these attachment means as are known in the art.
The' backsheet 26 is impervious to liquids (e.g., urine) and

is preferably manufactured from a thin plastic film, although
other flexible liquid impervious materials may also be used. As
used herein, the term “flexible" refers to materials which are
compliant and will readily conform to the general shape and
contours of the human body. The backsheet 26 prevents the
exudates absorbed and contained in the absorbent core 28 from -
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40 is described in U S. Patent 4,515,595 issued to Kievit and Gsterhage on
May 7, 1985; this patent being incorporated herein by reference.

Typically, the topsheet, the backsheet, the elastic side panel nenber, and
any ot her conponents are secured together while in an uncontracted
condition. The lamnate is then heated (as with heated air) and the

el astic side panel nenber is allowed to return to its rel axed or contracted
orientation. In especially preferred enbodi nent, the el astic side panel
menber 90 is operatively associated in theléar flap 88 by joining the

el astic side panel menber 90 to the topsheet 24, the backsheet 26, or both

Conditi on. At | BRSEING METes, WhIch, Fertact iheod{andt 20, S0t & bbabeR 4nd" o
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polyethylene or polypropylene, or composite materials such as a
film-coated nonwoven material. Preferably, the backsheet is a
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 a “"zero strain® stretch laminate
that forms the elasticized side panels 30. 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 jts 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 eiongation to break of at least about 400% to
about .700% in the'cross-machiné direction as measured using a
method consistent with ASTM D-638. Thus, preferred polymeric
films for use as the backshéet contain a high content of linear
Jow density polyethylene. Particularly preferred materials for
the backsheet include blends comprised of about 45-90% linear low
density polyethylene and about 10-55% polypropylene. Exemplary
films for -use as the backsheet of the present invention are
manufactured by Tredegar Industries, Inc. of Terre Haute, Indiana
under the designation RR8220 blend for blown films and RR547S
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 clothiike appearance. Further,
the backsheet 26 may permit vapors to escape from the absorbent
core 28 (i.e., breathable) while still preventing exudates from
passing through the backsheet 26.
The size of the backsheet 26 is dictated by the size of the

absorbent core 28 and the exact diaper design selected. In a
preferred embodiment, the backsheet 26 has a modified hourglass
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conponents (nonel astic conponents) of the |am nate. The conposite

el astoneric lamnate is then allowed to return to its
substantially untensioned condition. The elasticized side panel is thus
formed into a "zero strain” stretch | am nate. (Alternatively, the

el astic side panel nenber could be operatively associated in a tensioned
condition and then subjected to nechanical stretching; although this is not
as preferred as a "zero strain" stretch lamnate.) As used herein, the term
"zero strain" stretch lanmnate refers to albani nate conprised of at |east
two plies of material which are secured to one another along at |east a

(" sero st raint) ShERIFKIGORING bavond Ehe aBpprsent ope; 2 AgRn R apEARC fich | s
stretchabl e andat! bedstmabout (I.3ccm td abiout 245 womn (abdutt 8abi to |aboud 10
and a second i REH) cirofitd Cphe Terhie Bfape"pel-brery 60 NUPraEAANIE, CORED
that upon stret ORckiheehe28 cts FHCY Wide Itlil?@, th? F'%s_&é‘se'ito écl?"eggeé',‘ the
second waist region 58 so that the side panels 72 in the second
waist region 58 are generally wider in the tateral direction than
the side panels 70 in the first waist region 56.

The topsheet 24 is positioned adjacent the body surface 101
of the absorbent core 28 and is preferably joined thereto and to
the backsheet 26 by attachment means (not shown) such as those
vell 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
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
backsheet 26 are Jjoined directly to each other in the diaper

| periphery 60 and are indirectly joined together by directly
Jjoining them to the absorbent core 28 by the attachment means (not
shown).

The topsheet 24 1is compliant, soft feeling, and
non-irritating to the wearer’s skin. Further, the topsheet 24 is
Tiquid pervious permitting liquids (e.g., urine) to readily
penetrate through its thickness. A ‘suitable topsheet 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., wood or cotton fibers), synthetic
fibers (e.g., polyester or polypropylene fibers), or a combination
of natural and synthetic fibers. Preferably, the topsheet 24 is
made of a hydrophobic -material to isolate the wearer’s skin from
liquids contained in the absorbent core 28.

In a preferred embodiment of the present invention, at least
a portion of the topsheet 24 is subjected to mechanical stretching
in order to provide a "zero strain® stretch laminate that forms
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permanently el ongated so that upon release of the applied tensile forces,
it wll not fully return to its original undeforned configuration. The
resulting "zero strain" stretch lamnate is thereby rendered elastically
extensible, at least up to the point of initial stretching, in the
direction of initial stretching. 41 Exanpl es of such "zero strains”
stretch lam nates 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 i d6ued to Sisson on August 15,
1978; U.S. Patent 4,209,563 i ssued to Sisson on June 24, 1980; and U. S
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appar at us used fpreferabiyg elongatable, most preferably drawable, but not
necessarily elastomeric, so that the topsheet 24 will, upon
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
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
nonwoven web, the web may be spunbonded, carded, wet-Taid,-
meltblown, hydroentangled, combinations of the above, or the like.
A preferred topsheet is carded and thermally bonded bj means well
known to those skilled in the fabrics art. A preferﬁed topsheet
comprises staple length polypropylene fibers having a denier of
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
18 to about 25 grams per square meter. A suitable topsheet is
manufactured by Veratec, Inc., a Division of International Paper
Company, of Walpole, Massachusetts under the designation P-8.

The diaper 20 preferably further comprises elasticized leg
cuffs 32 for providing improved containment of liquids and other
body exudates. Each elasticized leg cuff 32 may comprise several
different embodiments for reducing the leakage of body exudates in
the leg regions. (The leg cuff can be and is sometimes also
referred to as leg bands, side flaps, barrier cuffs, or elastic
cuffs.) U.S. Patent 3,860,003 entitled "Contractable Side
Portions For a Disposable Diaper" issued to Buell on January 14,
1975, describes a disposable diaper which proiides a contractible
leg opening having a side flap and one or more elastic members to
provide an elasticized leg cuff (gasketing cuff). U.S. Patent
4,909,803 entitled “Disposable Absorbent Article Having
Elasticized Flaps" issued to Aziz and Blaney on March 20, 1990,

T e tgx t - e ET Y @Y o
Thig g tha raniatemant SNnoer

e T MAR 1897



"zero strain" stretch | am nates out of a topsheet, a backsheet, and an

el astoneri c nenber positioned between the sane, use neshing corrugated
ro.Is to nechanically stretch the conponents. A di scussi on of

sui tabl e apparatus and nethods for mechanically stretching portions of a
di aper is contained in the hereinbefore referenced U. S. Patent 4,107, 364
I ssued to Sisson on August 15; 1978 and U. S. Patent 4,834,741 issued to
Sabee on May 30, 1989. Particularly preferred apparatus and methods are
di scl osed in co-pendi ng, commonly assignediz U. S. Patent Application Serial
No. 07/662, 536 entitled "I nproved Met hod. And Appar at us For
Incrementally Stretching A Zero Strain Stretch Lami nate Web To | npart

El gst i Ci t;2/8ThiSr9duschd;&3? mpesaamgﬁapieremvdyg Cstandrup! elasticiged Hflapsn
rebruary 2o, rreibro-cuffE Flo ARBrdveditheNcotitiali Ahenhio of Ot OdgSeegionst i t| ed
e ni AT RGN 0 o
Elasticity Theredffs* RéSuddasto 4BauBonf idncSeppenbenndd2a H98B,cHdesanbes  aon
disposable diaper having dual cuffs including a gasketing cuff and
a barrier cuff. U.S. Patent 4,704,115 entitled "Disposable Waist
Containment Garment® issued to Buell on November 3, 1987,
discloses a disposable diaper or incontinent garment having
side-edge-leakage-guard gutters configured to contain free liquids
within the garment. Each of these patents are incorporated herein
by reference. While each elasticized leg cuff 32 may be
configured so as to be similar to any of the leg bands, side
flaps, barrier cuffs, or elastic cuffs described above, as shown
in Figure 1 and Figure 3, it is preferred that each elasticized
leg 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. 1In a
preferred embodiment as shown in Figure 1, the elasticized leg
cuff 32 additionally comprises an elastic gasketing cuff 104 with
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.

The diaper 20 further comprises an elasticized waistband 34
disposed adjacent the end edge 64 of the diaper 20 in the first
waist region 56. The waistband of the diaper 20 is that portion
which is intended to be placed adjacent the wearer’s waist. The
elasticized waistband 34 provides a member that maintains a
defined area coverage, contacts the wearer’s waist, and is
elastically extenstbie in at least the lateral direction so as to
dynamically fit against the waist of the wearer and to djmamical\y
conform to the waist of the wearer so as to provide improved fit.
Thus, the waistband is generally that portion of the diaper 20
extending from the end edge 64 of the diaper 20 to at least the
waist edge 83 of the absorbent core 28. While the elasticized
waistband 34 can comprise a separate element affixed to the
containment assembly 22 of the diaper 20, the waistband is
preferably an extension of other elements of the diaper 20 such as
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February 28, 1991; and U S. Patent Application Serial No.

07/ 662,543* entitled "1 nproved Met hod And Appar at us For
Sequentially Stretching Zero Strain Stretch Lam nate Web To | npart
Elasticity Thereto Wthout Rupturing The Web"; P&G Case 4341; filed by
Gerald M Weber et al. on February 28, 1991; the specifications and

drawi ngs of which each are incorporated herein by reference. Details of a
particularly preferred increnmental stretching system which can be enpl oyed
in making "zero strain” stretch | am nate ejgsticized side panels of the
present invention are set forth in Figure 8. The fully assenbl ed di aper web

810 including (*see page 61 for equival ent applicatl ons) 42 the "zero
strai n" side pathd tepshdet @frextihe bh#kﬂhghttézeOP both and an elastomeric

material joined thereto. Disposable diapers are often constructed
so as to have two elasticized waistbands; one positioned in the
first waist region 56 and one positioned in the second waist
region 58. As discussed herein, the diaper 20 at least has an
elasticized waistband 34 disposed in at least the central region
68 of the first waist region 56. Preferably, as shown in Figure
1, another elasticized waistband is disposeq in the second waist
region 58, preferably between the elasticized side panels 30.

The elasticized waistband 34 may be constructed in a number
of different configurations including those described herein with
regard to the elasticized side panels. In a preferred embodiment
of the present invention shown in Figure 1, the elasticized
waistband 34 comprises an elastic waistband member 76 interposed
between the topsheet 24 and the backsheet 26 and operatively
associated with either or both the topsheet 24 and the backsheet

. 26 to gather the first waist region 56 of the diaper 20. An
example of such an elasticized waistband for use herein is the
elasticized waistband disclosed in U.S. Patent 4,515,595 entitled
*Disposable Diapers With Elastically Contractible Waistbands", .
which issued to Kievit and Osterhage on May 7, 1985, and which
patent . is incorporated herein by reference. Any suitable
elastomeric material as known in the art may be used as the
elastic waistband member 76 of the present invention. Examples of
suitable elastomeric materials include elastomeric films,
elastomeric foams such as polyurethane foams or crossiinked
natural rubber foams; formed elastic scrim; elastomeric films such
as heat shrinkable elastic materials; elastomeric fiim laminates
such as a laminate of a heat-shrinkable elastomeric film and a
resilient member; elastomeric stretch laminates such as “zero
strain® stretch laminates as described hereinafter or mechanically
stretched pretensioned stretch laminates; and elastic strands made

from rubber, LYCRA, or other materials. In a preferred
embodiment, the elastic waistband member 76 comprises an
elastomeric foam such as is described herein for use in the
elasticized side panels 30. Other embodiments of preferred
constructions for the elasticized waistband are the elastic waist
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i ncremental stretching system Referring to Figure 8 the timng of the

di aper web 810 containing the substantially untensioned el astic side panel
menbers (el astomeric patches 804) is such that the substantially

unt ensi oned el astoneric patches 804 substantially coincide with the
corrugated or grooved segnents 824 contained on the uppernost corrugated
rol-l s 825 as the di aper web 810 passes between the segnents 824 of the
uppernost corrugated rolls 825 and the continuously corrugated or grooved

| oner nost corrugated rolls 821. in a prefeed enbodi ment of the nethod and
apparatus, the grooved segnents 824 are of greater overall length than the

Trpart 5 degr octedEiess dRSSTIRAY | BTN cIpUIBNOn SOt dhShofatBBs ang
Ei ihg 2?c§8he(eit 2KppMicationy Q’&aidtmemtllst.h&zeﬂga_et ate; i tAbporhentsAmdale Withe )
gr ogved segmh?ogmﬁé]p%sgﬁgbﬁsgi%eﬂr?&ﬂ%f Héﬁf"????;&%edli%‘F\dgs?ﬁa?%kg(?gﬁdt i ﬁt o]
the first wai stFlexgran Hingehe iled concurrently herewith; the™ specification
and drawings .of which are incorporated herein by reference.

In an alternative embodiment, the elasticized waistband in
the second waist region 58 (or in the first waist region 56 if
elasticized side panels are disposed therein) and the elasticized
side panels 30 can be formed by securing a single piece of
elastomeric material to the diaper 20 in both the side panels 72
and the central region 68 of the second waist region 58. Thus,
the elasticized waistband 34 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.
Patent 4,887,067 issued to Wood, et al. on August 15, 1989, and
which patent is incorporated herein by reference.

In a further alternative embodiment of the present invention,
the elasticized waistband 34 may have differential extensibility
along the longitudinal axis when stretched in the Tlateral
direction. The differential extensibility of the elasticized
waistband 34 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
shape, expand and move with the stomach of the wearer as the
wearer mbves, 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 herein with respect to the elasticized side panels
30. As shown in Figure 5, a preferred differential extensibility
elasticized waistband has a “pentagonal® shape. 1In this
embodiment, the waistband shape is formed by corrugating rolls

with straining elements having the shape of the desired waistband
shape.
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adj acent diaper, since it is preferable not to inpart a degree of
extensibility to the portion of the elastoneric patch 804 that w |
the positioning patch 50 of the adjacent diaper. Wile the exact
configuration, spacing and depth of the conplenentary grooves on the
upper nost and | owernost corrugated rolls will vary, depending upon such
factors as the anmount of elasticity desired in the "zero strain" stretch

| am nate portion, a peak-to-peak groove pitch of approxi mately 0.150

i nches, an included angle of approximtel y202 degrees as neasured at the
peak, and a peak-to-valley groove depth of approximately 0.300 inches have

been enployed in a particularly preferred enbodi nent of the esent,
i nvention. The ext dhe ofigpexk %ﬁ ’é%cﬁ_‘"&BPFu@&PYi(S’ﬁdoNiPheaaf"é‘%néﬁﬁ"&ﬂed

eort Ugathed_ rol | $a§|ﬁélﬂiiﬁg?l|dy§é]§&h<f§6bifbﬁ foritul Wathfa apigeoclosatel andOaOwdistnches,
exhi bi (o & ragronteos the MISTrfandEdy ¥aBterifib Y3bin, 36 UopiLes N pridary’ cal 1Y
corrugated rol fastening asyshen c3B Sfort Rrevidieg rthep sdde efoskrsandyar ¥aistone
another to a  closure system 40 for providing the waist closure. The primary
fastening system 38 maintains the first waist region 56 and the
second waist region 58 in an overlapping configuration such that
lateral tensions are maintained around the circumference of the
'diaper to maintain the diaper on the wearer. The waist closure
system 40 forms a waist closure that dynamically maintains/creates
lateral tensions through the elasticized waistband 34 so as to
improve the fit and containment characteristics of the diaper 20
by reducing gapping, sagging, and rollover of the elasticized
waistband 34.

As shown in Figure 1, the primary fastening system 38
comprises a securement member 42 disposed adjacent each
longitudinal edge 62 in the second waist region 58, and at least
one landing member 44 disposed in the first waist region 56 so as
to form a portion of the outer surface 52. Each securement member
42 preferably comprises a .tape tab 92 and a first fastening
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 materiais 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
systems . utilizing mechanical closure elements are also disclosed
in U.S. Patent 4,846,815 entitled "Disposable Diaper Having An
Improved Fastening Device” issued to Scripps on July 11, 1989; and
U.S. Patent 4,894,060 entitled "Disposable Diaper With Improved
Hook Fastener Portion" issued to Nestegard on January 16, 1990. A
primary fastening system having combination adhesive/mechanical

" closure elements is described in U.S. Patent 4,946,527 entitled
"Pressure-Sensitive Adhesive Fastener And Method of Making Same"

form
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dept h between about 0.150 and about 0.175 inches, good elastic
characteristics have been produced in a lamnate web of the 43 present
invention conprised of 80 ml thick elastoneric polyurethane foam
pat ches substantially continuously bonded on their opposed surfaces to a
one m | thick polyneric backsheet and a nonwoven topsheet having a basis
wei-ght in the range of about 18 to 20 grams per square yard and conpri sed
of pol ypropyl ene fibers. The degree of overlap of the opposing peaks
on the aforementioned corrugated rolls ma@lof course be adjusted, as

desired, to produce nore or less extensibility in the resultant "zero
strain" stretch | am nate_web._For k

| ami nate web corf§§|‘%ttpo$étt§81a\<-°f'o-€§‘égf 8\535?@{)' ggg‘?ﬁ’?o #ﬁ%%?ﬁg&%'&)é g

: rem as
little as about ipcOffdratehderein oy wefdreace. 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 comprising a reinforcing strip
116 joined to the backsheet 26. Examples of such adhesive tape
tab fastening systems are disclosed in U.S. Patent 3,848,594
entitled "Tape Fastening System for Disposable Diaper® issued to
Buell on November 19, 1974; and the adhesive tape tabs,
reinforcing strip, and indicia means disclosed in U.S. Patent Bl
4,662,875 entitled 'Ab;orbent Article" issued to Hirotsu and
Robertson on May 5, 1987. Each of these patents are incorporated
herein by reference.

Each securement member 42 of the primary fastening system 38
is intended to provide a fastening means for engaging the landing
member 44 so as to provide a secure, preferably a variable
positioning, side closure for the diaper 20. Thus, the securement
member 42 comprises at least one fastening component. Each
securement member 42 also preferably comprises a means for
positioning the fastening component adjacent the landing member 44
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
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
constructions of a tape tab may be used in the present invention.
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
reference. A particularly preferred tape tab 92 is illustrated in
Figure 3 and 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.
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about 0.225 inches are feasible. As can be seen from Figure 8A, the diaper
web 810 is caused by the idler rolls 872, 874 to wap the | owernbpst
corrugated rolls 821 sufficiently to cover the active vacuum ports 822
(shown in Figure 8) located i nmedi ately adj acent each continuous set of
grooves 823 on the lowernost rolls 821. The vacuum ports 822, which are
positioned so as to substantially coincide with the grooved segnents 824 on
t he uppernost corrugated rolls 825, are internally connected through the
rolls 821 to a pair of vacuum nmani fol ds 82@2whi ch exert suction against the
di aper web 810 as the diaper web is acted upon by the grooved segnents 824

Che adnes ve uedhi HEcEARenIng SHTEHS: SReBT ces LaRRr1A0. S5 Lhedengsal o t he
t opsheet web 806Gréented heo bfiadeshehet inmér Sfirface t ¢ ofihthel wiHaperd20.0 Tcure
another | the o @8@%&82385*%%2%&2%E@ﬁtﬁevﬁﬁgtéd%ﬂaé’?@?%ff*?22‘? Histehfhg"®

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 iliustrated in Figure 3 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 redmarking. The preferred tape tab 92 of the present
invention also comprises a release portion 95 joined to the
topsheet 24 of the diaper 20. The release portion 95 allows the . '
tab portion 94 to be inwardly folded during manufacture to proteci
the adhesive attachment layer 96 from contamination or
delamination prior to use. As shown in Figure 3, the release
portion 95 extends inwardly from the longitudinal edge 62 of the
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 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.

The fastening component of the securement member 42 forms the
closure between the securement member 42 and the complementary
fastening component of the landing member 44. Thus, the fastening
component provides a means for engaging the complementary
fastening component of the landing member 44 to maintain the first
waist region 56 and the second waist region 58 in an overlapping
configuration to provide a secure side closure for the diaper 20.
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and the continuous grooves 823 on the | owernost
conprised of a low friction materi al,

self-lubricating low friction material such as Permalon No. 503 spray
coating, as available fromMcro Surface Corporation of Mrris, Illinois.
The vacuum ports 822 on the lowernost rolls 821 are preferably covered by a
porous material, such as 0.090 i nch mesh honeyconb 844, to provide support
to the portions of the diaper web 810 acted upon by the vacuumand to
provi de a good gri pping 44 surface agai®st the web so as to

substantially prevent |ateral slippage or novenent of the web across the
oo VoS T [SetRe Tufl SR R & Wl TreHiRE
size wearers and that the fastening system be simple and easy to
use. Therefore, the fastening components should allow for
variable positioning of the zone of closure so that the diaper may
fit a range of sizes while also being simple to fasten with
minimal effort. The fastening components thus comprise any of the
well known attachment means for achieving an adjustable
positioning secure closure as defined hereinafter. Examples of
' such adjustable positioning attachment means include an adhesive
attachment layer such as a pressure-sensitive adhesive as are
known in the art, a mechanical closure element such as a hook
fastening material or a loop fastening material, any cohesive
materials as are known in the art, or a “combination of an
adhesive/mechanical closure element, as hereinafter described with
respect to the waist closure system 40.
The fastening component is.disposed on the securement member
42 such that it may be a separate member joined to and associated
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 fastening component). Alternatively, a discrete
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. As shown in Figure
3, the first fastening component 112 preferably comprises an
adhesive attachment layer 96 coated on the tab portion 94 to form
the fastening surface 98.
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 positionéd 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

rolls 821 may be either
such as TEFLON, or coated with a
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i ncremental stretching which can be inparted to the "zero strain" portions
of the side panel containing the elastoneric patches 804 is determ ned by

t he: dept h of engagenent between the grooves on segnents 824 of the
uppernost corrugated rolls 825 and the continuous grooves 823 on the

| ower nost corrugated rolls 821. However, it has been discovered that unless
the>stretch lamnate web is substantially prevented from sli pping or
contracting in a direction substantially parallel to the direction of
web stretching as it passes between the neéHrng corrugated rolls, the
opti mum degr ee of |ncrenental stretching is not realrzed Therefore, I n

its nost preferre t.he |ncre nt al )V\ﬁﬁ? etchrn gperation is

carried out whi | 4ey °6'B?'é‘rtﬁﬂsjler Yt ¥ o 5‘?“°§r F &PE 8 g the
"zero strain" st&Zetodmﬂiaas rmttapartab SZr.thhetéu'sttfﬁsteeﬂlgr aomponent 4d2 is

general Iy ~showrp, er g pssfm&. eeim&r o4 ﬁngureoﬁ%t treas%ulasbamiba' ¥

prevent the "zerQ s

stret | ons from
slipping or contthéct |ﬁ$§e'i‘rﬁ‘9a %r"' aign %ta ‘Y’ﬁg‘"ﬂe& red %ﬂgﬁ on of
fastening  component 112 may comprise a combination

adhesive/mechanical closure element having an adhesive attachment
layer and a mechanical closure element disposed on another area of
the tab portion 94 on the fastening surface 98 and adjacent the
distal edge 97 of the tape tab 92. An exemplary embodiment of
this configuration is disclosed in the hereinbefore referenced
U.S. Patent 4,869,724 entitled 'Mechanical‘Fastening Systems With
Adhesive Tape Disposal Means For Disposable Absorbent Article”
jssued 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 provide
the side closure and, preferably a variable positioning side
closure. For example, the landing member 44 may be disposed so as
to form a portion of the outer surface 52 in the first waist
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
diaper may fit a range of sizes, so that an overlap between the
first waist region 56 and the second waist region 58 is achieved,
and so that when the side closure is formed the attachment
components of the waist closure system 40 engage each other such
that the formation of the side closure also passively forms the
waist closure. The landing member 44 is preferably centered about
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stretching as it passes between the sets of sequentially positioned nmeshing
corrugated rolls. However, the present invention nay also, if desired, be
practiced to advantage by restraining only the el ongatable or drawable

| ayer or |ayers of the conposite, i.e., it is not an absolute requirenent
that the outernost portions of the elastoneric patches also be
restrained during the increnental stretching operation. 1In the latter

i nstance, the el ongatable or drawable |ayer or layers are still permanently
el ongated during the increnental stretchiﬁg process, but the z-direction
bul king in the resultant "zero strain" stretch | am nate web may be sonewhat

| ess pronounced uhan (ASAACANAIICT W 12, TR Hltst Hgtod Selfa 0 the

dergoes ess

stret chi ng durle@eadmﬂahewwe%%"ﬂwd!omﬁwsi the W‘éﬂﬁ%ﬂﬁuﬁﬂ@?gﬁ? this
sane anount of retrfgd i IAIINE memberF 44 riEy tedthdrs bendi sdiscretd,caeparggeat i on.
element or elements joined to the diaper 20 or a unitary piece of
material with an element of the diaper 20. The landing member 44
may thus comprise, for example, the topsheet 24 or the backsheet
26. While the landing member 44 can assume varying sizes and
shapes, it preferably comprises one or more patches of material
joined to the backsheet 26 in the first waist region 56 that
allows for maximum fit adjustment of diaper 20 to the wearer. In
a preferred embodiment of the diaper 20 as illustrated in Figure
1, the landing member 44 has an elongate, rectangular-shape and is
secured to the backsheet 26 in the central region 68 of the first
waist region 56 by an adhesive attachment means (not shown) as
have been previously discussed. The landing member 44 comprises a
fastening component (second fasfening component 114) engageable
with the fastening component of the securement member 42 (first
fastening component 112). Thus, the fastening component of the
landing member 44 (second fastening component 114) may be
manufactured from a wide range of materials and configurations
capable of securely engaging the fastening component of the
securement member 42 (first fastening component 112).

When the first fastening component 112 of the securement
member 42 comprises an adhesive attachment iayer 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
component 114 also comprises a mechanical closure element. Thus,
when the first fastening component 112 comprises a hook fastening
material, the second fastening component 114 -preferably comprises
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

v
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45 A "zero strain" stretch |amnate enbodinent of the aforenentioned
type may al so exhi bi t sone degree of disproportionate |ocalized
straining in the elongatable web or webs, particularly in the areas

i mmedi atel y adj acent the opposed edges of the el astomeric patches. In the
case of an opaque polyneric backsheet web, these disproportionately
strai ned portions can becone sufficiently thinned that they may even appear
transparent despite the fact that no rupture has taken place. In such

i nstances the functionality, (e.g., the ind&rviousness) of the "zero
strain" stretch | am nate portions of the diaper web is not inpaired.

Enbodi nents of the latter e are normally e on I n situations
where the aest h&qucedapﬁﬂeéthanbéclﬁge%ezﬁ Af; ghedisppr sgﬁ rednfprgiag

portions of thesrrq?uusam& pref@ably 2 Sepdrate hietben sécmvtoemm;banmedesu gn

or configurati % Yo %orm a portion of the outer surface 52 of the diaper 20. A
preferred reinforcing strip 116 comprises a sheet of biaxially
oriented polypropylene film. '

The reinforcing strip 116 is also preferably provided with
indicia means 118 for aiding the diaperer in fitting the diaper to
a wearer ‘to obtain optimal waist fit and 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 dnherently 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 fastemer. Such indicia means 118 are more fully
described in U.S. Patent Bl 4,662,875 entitled "Absorbent Article"
which issued to Hirotsu and Robertson on May 5, 1987 and which is
incorporated herein by reference. Indicia means of the present
invention are preferably a combination of different geometric
shapes, colors, and objects such as SESAME STREET or DISNEY
characters.

The dual tension fastening system 36 additionally comprises a
waist closure system 40 for providing a waist closure adjacent the
end edge 64 of the diaper 20. The waist closure anchors a portion
of the span of the end edge 64. Further, when the diaper 20
comprises an elasticized waistband 34, the waist closure
dynamically creates/maintains 1lateral tensions through the
elasticized waistband 34.

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 34. (i.e., The first and second
attachment components of the waist closure system 40 act to anchor
the positional relationship- of the elasticized waistband 34 with
the elasticized side panels 30.) The term “anchor" is used herein
to mean that the attachment components provide an adjustable
positioning fastener that achieves a closure with sufficient shear
resistance so that there {s 1ittle or no shear slippage or
movement between the attachment components once the closure is

This is the replacement sheet



di aper or, if visible, is of no concern to the user of the diaper. In stil
anot her enbodi nent of. the present invention even rupture of one or nore of
the el ongatabl e nonel astic webs nmay not render the resultant "zero
strain" stretch lamnate web unacceptable for its intended, purpose
(e.g., rupture of the backsheet web does not necessarily destroy the

| am nate web's functionality for its intended purpose as |ong as one of the
other plies in the Iam nate web provides the desired function in the
finished article). For exanple, sone degr&e of rupturing in the

el ongat abl e backsheet web will not destroy the inperviousness of the

resul tant diaper web if the elastoneric patches conpris

e a
| i qui d-i nper vi cacbievedter i The) . positiional | selpkionskin adfy the yelagtigizedspect
to those "zero giscfhdhd 34r &dith thei evistieriedendiddi panels 30! (iueng the

substantially cont b t | [ ' '
relatively cl os@"glﬂ{?rgr%gfrgzggig’h?ﬁi@ S‘H@gé}[ oagengidacﬁg{ Lg?ﬁ%? tséa#r %ﬁc?ﬁ&gﬁt al
stretchi ng rendettachmesh plopmpenente dit6) i cestahlishrs ec? befinedenaistr or

the diaperer. cipcumferential dimension adjacent the end edge 64 of the diaper
20 which 1is 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 invention can also be beneficial for use on diapers not
employing an elasticized waistband (e.g., a waistshield or a
nonextensible waist feature) so as to maintain a nonextensible fit
at the end edge 64 (upper edge) of the diaper 20. The anchoring
also provides a means for transferring shear forces (tensions)
between the elasticized waistband 34 and the elasticized side
panels 30 so as to enhance the initfal pretension created within
the elasticized waistband 34.

The wafist closure also creates/maintains lateral tension(s)
through the elasticized waistband 34. The waist closure
contributes some portion of an initial pretension (lateral
tension) within the elasticized waistband 34 that allows the
elasticized waistband 34 to snugly fit against the wearer’s waist
when initially fitted. The elasticized waistband 34 maintains,
during use, some portion of the pretension created within it by
the waist closure. Since the elasticized waistband maintains some
portion of the pretension created within it, the elasticized
waistband can repéated'ly elastically expand or contract with the
motions of the wearer so as to snugly sustain the fit of the
diaper against the wearer’s waist throughout use. In particular,
during wearing conditions, the elasticized waistband, in order to
follow the movements of the wearer’s waist, may have to contract
to its untensioned state (i.e., the pretension goes to zero);
however, because the attachment components remain engaged, the
pretension will be reestablished within the elasticized waistband
with further movement and activity by the wearer. (This is in
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Because the diaper web 810 shown in Figures 8-8B is substantially

Il npervious to the passage of air by virtue of the presence of the uppernost
backsheet web 805, the vacuum ports 822 covered by the porous honeyconb
material 844 can, if desired, be enployed i mediately adjacent each set of
machi ne direction oriented grooves 823 in the | owernost corrugated rolls
82x. If 46 the el astoneric patches 804 are sufficiently pervious to the
passage of air, the suction forces generat by the vacuumwi ||l pass

t hrough the topsheet web 806 and the el ast ric patches 804 so as to

t:?htLy gr:p the overlying portigns of the_bgcksheet 805. In this instance,

he diaper wen WTEDE ol hayéfliingt hgCHE AT AR fREL A8 b ©

oper ati on. pretensioned such as to not be able to further contract to
dynamically fit the wearer.) This initial pretensioning and
mainitenance of the tension thus results in reduced gapping and
pbetter sustained fit of the elasticized waistband. Further, the
lateral tension(s) created/maintained by the waist closure provide
restoring forces within the elasticized waistband that reduce or
counteract the incidence of waistband "rollover®. Thus, the waist
closure system 40 provides a closure about the waist of the wearer
to improve the initial and dynamic fit and containment
characteristics of the diaber in the waist regions.

As shown in Figure 1, the waist closure system 40 comprises
at least one, preferably a pair of, first attachment component(s)
46 and at least one second attachment component 48. As shown in
Figure 1, the first attachment component(s) 46 are longitudinally
aligned with the elasticized waistband 34 so that ‘the lateral
tensions dynamically created/maintained by the waist closure
system 40 extends in and through the elasticized waistband 34
during use. Further, the attachment components of the waist
closure system 40 are longitudinally spaced from the securement
members 42 and the landing member 44 of the primary fastening
system 38 to provide a distinct, defined waist circumferential
dimension for the diaper and two distinct zones of lateral
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.

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
least a portion of the elasticized waistband 34 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 with a pair of first
attachment componénts 46 laterally spaced from each other and a
second attachment component(s) 48 that allows adjustable
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If the elastoneric 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 honeyconb material 844 just outside the opposed edges of
the el astoneric patches 804 so that suction forces could be exerted on the
backsheet web 805 through the topsheet web 806; or (b) restrain all three
| ayers conprising the "zero strain" stretch |am nate portions of the diaper

web by nmeans of suitable clanpi ng apparatus_capable of acting upon the
opposed surfaces of the diaper web. The sucd on forces applied to the

di aper web 810 shown in Figures 8-8B by the vacuum ports 822 acting through
t he porous honeyco ter] t | p hgge ti of

t he di aper web P 16%88&'?#%&1% w?ﬁe%%%sei‘%néﬁlsfén& qﬁt éﬁ'(s:q'dng'gé

el ast oneri c pat csaeongoattachnent | pempanend(stods, Jetatiyely, Hi‘ijedt-er an yhigwar d

direction as theynaathentst WERck (the TREraNY spacingornd dhet Hérstordttackment
grooves 823 on the | o

824 on the upperﬁ%ﬁ’"%?ﬁ@ét ggrrﬁgg{é’edtﬁgl hatdat AR dFonRd FRAEEN!S

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 attachmgnt component(s) 46 depends upon the overlap of
the side panels in the second waist region 58 with the side panels
in the first waist region 56.

The preferred lateral spacing of the anchor zones 122 is
designed to allow passive activation of the waist closure when the
side closure is formed, and to assure the maintenance of normal
forces applied to the waist of the wearer to decrease the tendency
of the elasticized waistband 34 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
elasticized 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,
the lateral spacing of the anchor zones would be desirably chosen
to be at a maximum. Therefore, the lateral spacing of the anchor
zones is thus chosen so as to balance the need for maintaining the
normal forces with the need for providing an effective amount of
stretch in the elasticized waistband.

In the diaper embodiment shown in Figure 1 that is designed
to fit medium-size (5.4 kg to about 10.8 kg) babies, the lateral
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rolls 825. Because the "zero strain" stretch |lam nate portions of the

di aper web 810 containing the elastoneric patches 804 are laterally .
restrai ned 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 uniformincrenmental stretching as
the web passes between the continuous grooves 823 on the | owernbst
corrugated rolls 821 and the neshing portions of the grooved segnents 824
on the uppernost corrugated rolls 825. Thi8not only maxim zes the
effectiveness of the increnmental web stretching operation by forcing the

heet d backsheet webs secured to the ell astomerjc patches
? Loﬂﬁgte?gl)et Lgpgpfﬁpgab%tween the anchor zones 122 (getween the first attachmen%

components 46) is at least about 25 mm. More preferably, the
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
(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 embodiment illustrated in Figure 1, the
lateral spacing is determined by measuring the distance from the
innermost edge of one of the first attachment components 46 to the
innermost edge of the other first attachment component 46.

Each attachment component comprises a fastening means that
engages a complementary fastening means for providing a variable
positioning, passively activated, waist closure. As used herein,
the term “variable positioning® closure refers to a fastening
system wherein at least one of the positions of the components can
widely vary so as to allow the user to form a closure at a number
of different locations. Thus, for exampie, one of the components
may have a fixed location on the diaper (e.g., the lateral spacing
between the first attachment components 46 is fixed so as to
provide for the pretensioning of the elasticized waistband 34 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
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., smaps and buckles). The
waist closure system 40 also provides a passively activated waist
closure. By "passively activated", it is meant that a functional
waist closure is achieved with 1ittle or no additional effort by
the diaperer after a suitable initial body/leg fit (side closure)
is achieved using the primary fastening 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
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full est possible degree of elongation during the stretching operation, but
al so substantially prevents disproportionately high straining of the

t opsheet and/ or backsheet webs to which they are secured in the areas

i medi at el y adj acent the opposed peripheral edge portions of the

el astoneric patches. Figure 9 discloses an alternative increnmental web
stretching system which can be enployed. 1In the increnental web stretching
system shown in Figure 9, a pair of resiliently conpressible disks 940 are
nmount ed adj acent each side of the grooved gegnments 924 of the uppernost
corrugated rolls 925. The conpressible disks 940 are of a |arge enough

di aneter that they tightly grip the diaper web 910 and hold it securely
agai nst the coi mwng:irtbn-lgtb&/eer pbe t iadditignat hefforhe bydstalser tagdeed

rolls 921 as gepgiRtlibed BRVEhe Qidft? A QS aPeigeMintothdt @ﬁéﬁe@hﬂaihkk?:s}z he

5 the. o1 arpi ng e faeralr Epsdans i ERth RS Sadkieapdd hRfesBubaReIn ] (b T O

coi nciding non-grodseshownorini 6fgureodl, thec attachmentscomporgnts peeferably
comprise mechanical closure elements. As used herein, the term
*mechanical closure elements” describes fastening means which
mechanically engage each other for providing a variable-position
closure. Thus, the mechanical closure elements may comprise any
of the well known means for achieving a variable-position closure
by mechanical engagement such as VELCRO or other hook and loop
fastening materials. _

When the first attachment component 46 comprises a mechanical
closure element, the second attachment component 48 may comprise
*identical™ compiementary mechanical closure elements or
"distinct" compliementary 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 wused
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.

As used herein, the term “hook fastening material® is used to
designate a material having engaging elements. Thus, the hook
fastening material may also be referred to as a male fastener. It
should also be understood that the .use of the term "hook" should
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
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substantially prevents the portion of the diaper web 910 containing
the el astoneric patches 904 fromcontracting in a direction parallel to

the direction of stretching as the web passes between the neshing
corrugated rolls. The Figure 9 enbodinent can be used wi th equal
facility on lam nate structures conprised of webs which are either pervious
or -i npervious to the passage of air. As will be appreciated by those

skilled in the art, the foregoing restraint nmethods may be enployed either
indi vidually or in combination with one an88her to produce the benefits
herein described in the resultant "zero strain” stretch | am nate portions

of the resultant diaper web. Fromthe descriptj|o t.ai ned ' Lt
Cl car that tho. iadaptdoto FNSAGRI % REmRISBRAFY ARS8 SHBFBYLA EBVEISUER age

to produce a wi gg §uep fistéhingensteeidihor anotien beak fastentng materjal.

i ncluding one or nore discrete, isolated "zero strain" stretch lam nate web

portions. " Yhe hook fastening material is preferably intended _'to
mechanically engage fibrous elements of a loop fastening material
so as to provide a secure closure. Thus, a hook fastening
material according to the present invention may be manufactured
from a wide range of materials. Suitable materials include nylon,
po'lyeéter, polypropylene, or any combination of these materials,
or other materials as are known in the art. A suitable hook
fastening material comprises a number of shaped engaging elements
projecting from a backing such as the commercially available
material designated “Scotchmate" brand No. FJ3402 available from
Minnesota Mining and Manufacturing Company, St. Paul, Minnesota.
Alternatively, the engaging elements may have any shape such as
hooks, "T’s", mushrooms, or any other shape as are well known in
the art. An exemplary hook fastening material is described in
U.S.  Patent 4,846,815 entitled "Disposable Diaper Having An
Improved Fastening Device" issued to Scripps on July 11, 1989, and
which patent is incorporated herein by reference.

An especially preferred hook fastening material, as shown in
Figures 1 and 3, comprises an array of prongs 120 formed of
thermoplaétic material. Hot melt adhesive thermoplastics, in
particular polyester and polyamide hot melt adhesives, are
particularly well suited for forming the prongs of the hook
fastening material. The prongs 120 are preferably manufactured
using a modified gravure 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 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 making such a hook fastening material
are more fully detailed in European Patent Application 0 381 087;
The Procter & Gamble Company; published August' 8, 1990, which
application is incorporated herein by reference.
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It is also recognized that while a pair of neshing corrugated rolls having
their corrugations aligned substantially parallel to one another are

di scl osed in the acconpanyi ng draw ngs, the 48 present invention nay be

practiced with equal facility enploying pairs of corrugated rolls wherein
the corrugations are not all oriented parallel to one another.

Furt hernore, the corrugations on such pairs of corrugated rolls need not
necessarily be aligned parallel to either gfe nachine or the cross-machine
direction. For exanple, if a curvilinear wal stband or | egband portion S
desired in a single use diaper constructed using the "zero strain” stretch
l'ami nate technol ogyAhqsey rfadtemings metertiat prmtidey a eplurabityt lod Fabwoss of

o har e veb ALY L L SO ity s Rk et
material. The loop astening material may be manufactured from a
wide range of materials to provide fibrous elements, preferably
loops. Such suitable materials include nylon, polyester,
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. SJ3401 available from
Minnesota Mining and Manufacturing Company, St. Paul, Minnesota.
Another commercially available loop fastening material comprises a
tricot knit fabric having a plurality of nylon filament loops
projecting from a backing of nylon such as the commercially
available material designated “Guilford No. 16110" avaitable from
Guilford Mills of Greensboro, North Carolina. An exemplary
inexpensive loop fastening material and a method of making such a
loop fastening material are described in European Patent
Application 0 289 198; The Procter & Gamble Company, published
November 2, 1988, which application is incorporated herein by
reference. A suitable loop fastening material may also be a woven
or nonwoven fabric or any other type of fibrous material or loop
material which are well known in the art. Examples of nonwoven
materials suitable for use as a loop fastening material herein are
discussed with respect to the materials useful as the topsheet 24
of the diaper 20. In a preferred embodiment, the loop fastening
material is formed by the nonwoven material of the topsheet 24.

The attachment components may alternatively comprisé an
adhesive attachment layer (a layer of adhesive material).
Adhesives .useful in the present invention are preferably
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
layer are hot melt pressure-sensitive adhesives as are known in
the art. An exemplary hot-melt pressure-sensitive adhesive is a
Kraton based adhesive with tacifiers and other additives such as
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arrayed in the desired curvilinear configuration to produce elasticity

al ong the desired curvilinear contour rather than in a straight line. It is
further recogni zed that while the preferred processes herein disclosed
enpl oy meshing cylindrical corrugated rolls, the web restraint principles
may al so be carried out utilizing an intermttent stanping operation

enpl oyi ng nmeshing platens to increnentally stretch the "zero strain”
stretch lanminate portions of the web or article in question. In the latter
i nstance, the only requirenent is that the3fortions of the "zero strain"

stretch lamnate ~web to be incrementally stretched be adequately
restrai ned by suitable vacuum or

are able to exemarketedqby GF‘H@YON?'{%%EP #;g I{@aggl@g gf‘?"ﬁ:&%‘éﬁﬁ“&ﬂ%&é\r&t Fon

_ _ _ _ ) ction
in a direction pheatvadendme Findldy 980tovoH-2085stretching. The el astic side
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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
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 ;;ressure-sensitive adhesive fastener having a textured
fastening surface such as is disclosed in U.S. Patent 4,946,527
issued to Battrell on August 7, 1980, which patent is incorporated
herein by reference. :

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

The attachment components may comprise a separate element
joined to the diaper 20 or may be a unitary element with one of
the other components of the diaper. For example, the topsheet 24
may be manufactured from a material (e.g., a nonwoven web), that
is capable of mechanically engaging the other attachment component
(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
combination mechanical/adhesive fastener (atta;hment component )
such as 1is shown in the hereinbefore referenced U.S. Patent
4,946,527 to Battrell. In each of these cases, the attachment
component 1is unitary with another component of the diaper.
Alternatively, the attachment component may comprise a discrete
strip or patch joined to the diaper. In a preferred embodiment

This is the replacement shest

G v sy R
%7 Mg i
Lod TWBhY gy

Date:



intermttent bonding configuration or a substantially continuous bondi ng
configuration. As used herein, an "intermttently" bonded | am nate web
nmeans a | am nate web wherein the plies are initially bonded to one anot her
at discrete spaced apart points or a |lam nate web wherein the plies are
substantially unbonded to one anot her in discrete spaced apart

ar eas. Conversely, a "substantially continuously" bonded | am nate web
neans a | am nate web wherein the plies are initially bonded

substantially continuously to one anot her 8&roughout the areas of
interface. The intermttent bonding configuration is nornmally desirable for

49 "zero strain" |lamnate webs in those situations where the substantially
i nel astic webs Shewnndn Figureile a3ch. ?é\"}t PQ@%‘OH&&Q%‘BPE r COFRINERY &

wi t hout rupt ur edisutetb separatiei pitcticaf achavk fastening material joined to the
backsheet 26 so as to form a portion of the outer surface 52 while
the second attachment component 48 is a unitary element comprising
a portion of the topsheet 24 in the second waist region 58.

In a particularly preferred embodiment of a medium sized
diapef, such as the diaper 20 shown in Figure 1, the waist closure
system 40 preferably comprises a pair of first attachment
components 46. Each first attachment component 46 comprises an
about 12 mm wide (i.e., generally perpendicular to the
longitudinal centerline 67) by about 19 mwm patch of a hook
fastening material. The first attachment components 46 are
preferably positioned so as to have a lateral spacing of about 171
wh. Each first attachment component 46 is also spaced
longitudinally from the end edge 64. If the longitudinal spacing
of the first attachment component (measured from the end edge of
the diaper to the closest edge of the first attachment component)
is too small, the first attachment component may be too high on

- the diaper and be in a position to contact the wearer’s skin; if
the longitudinal spacing is too great, the first attachment .
component may be so low as to allow some rollover of the
elasticized waistband. _ The first attachment components are
preferably spaced from about 3 mm (1/8 inch) to about 15 mm (5/8
inch) from the end edge of the diaper, preferably about 6 mm (1/4
inch). The hook fastening material used for the first attachment
components 46 preferably comprises an array of thermoplastic
prongs 120 formed on a backing; the prongs 120 of each hook
fastening material most preferably being oriented with the
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
material formed by a portion of the nonwoven material of the
topsheet 24. '

The diaper 20 additionally comprises a positioning patch 50
located subjacent the first attachment component 46. The
positioning patch 50 raises the first attachment component 46 in
the Z direction (thickness) to allow the first attachment

' ' Thig is the repilacement shest
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z-direction bulking is desired in the finished |amnate. A
continuous bonding configuration has generally been found desirable
for "zero strain" |am nate webs where the degree of z-direction bul ki ng of
the finished lamnate is not of prinme inportance and one or nore of the
relatively inelastic webs in the lanmnate is difficult to elongate or draw
W thout causing rupture. In the latter situation, a substantially
cont i nuous bondi ng confi guration maintains ﬁhl of the layers of the

lam nate in relatively cl ose adherence to o anot her after the increnental
stretching operation Accordingly, even if one or nore of the relatively

nel astic webs | $ofideiRfiedd ¢ téb?nepfd et fdr Hitaet il LR shbitnd aemgm
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i nper vi ousness), alge provides a zone of increase exural sti negk ‘that reduces
the tendency of the flexible ear flaps 88 to fold over onto the
first attachment component(s) 46 thereby occluding the hooks from
being secured during diaper application. Thus, the positioning
patch 50 can comprise any element that provides a Z direction
build up to the first attachment components 46. As shown in
Figure 1, the positioning patches 50 each comprise a
rectangular-shaped piece of material positioned subjacent the
first attachment component 46. While the positioning patches 50
may be positioned directly subjacent the first attachment
components 46, the positioning patches 50 are preferably
positioned between the topsheet'24 and the backsheet 26 as shown
in Figure 2. In order to provide a flexurally stiff circumference
about the waist of the wearer, the lateral edges of the
positioning patches can be abutted to or slightly overlapped with
the side edges 75 of the elastic waistband member 76. The
positioning patches 50 preferably comprise a 38 mm wide by 32 mm
Tong 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 is 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 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
particular place or position as an unitary structure with other
elements of the diaper or as a separate element joined to another
element of the diaper.) The elasticized side panels 30 provide an
elastically extensible feature that provides a more comfortable
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damage whi ch does occur to the relatively inelastic web or webs during the
I ncrenmental stretching operation is generally not perceived as a negative
in the end product. Thus, an unexpected benefit which results fromthe use
of a continuous bonding configuration in particularly preferred "zero
strain" stretch amnate webs is that it permts the manufacturer of the

di aper to select froma nuch wider range of relatively inelastic webs which
may be successfully enployed in |am nates of the present invention. In

essence, it permts the wuse of relativdly inelastic webs which would
not normally be considered drawable to any appreci able extent in "zero
strain" stretch lam nate webs of the present invention. Accordingly,

unl ess expr essl yanst gortpuping it dy, inHidai br eonfaraably £ittdag thejdiaperi ko is

not intended to ghetlwadfer Qindt siista¥nindc/thss | £1t\ahfouyhost theden@o of qaree of

thinning or damaggdurdnge tNens HapiF Rad! beeh’ faadh VA tR &AL since the
elasticized side panels allow ‘the sides of the diaper to expand
and contract. Further, the elasticized side panels 30 develop and
maintain wearing 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 pre-tensioning the elasticized
waistband 34 since the diaperer typically stretches the
elasticized side panels 30 when applying the diaper 20 on the
wearer so that when the elasticized side panels 30 contract,
tension is transmitted from the elasticized side panels 30 through
the waist closure system 40 into the elasticized waistband 34.
The elasticized side panels 30 further provide more effective
application of the diaper 20 since even if the diaperer pulls one
elasticized side panel 30 farther than the other during
application (asymmetrically), the diaper 20 will “self-adjust"
during wear. While the diaper 20 of the present invention
preferably has the elasticized side panels 30 disposed in the
second waist region 58; alternatively, the diaper 20 may be
provided with elasticized side panels 30 disposed in the first
waist region 56 or in both the first waist region 56 and the
second waist region 58.

While the elasticized side panels 30 may be constructed in a
number of configurations, an example of a diaper with elasticized
side panels positioned in the ears (ear flaps) of the diaper is
disclosed in U.S. Patent 4,857,067, entitied “Disposable Diaper
Having Shirred Ears" issued to Wood, et al. on August 15, 1989,
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
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
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50 In a preferred enbodi nent of the present invention, the elastic side
panel menber 90 is substantially continuously bonded to both the topsheet
24 .and t he backsheet 26 using an adhesive. A glue applicator may be used to
apply a substantially uniformand continuous | ayer of adhesive to the
backsheet 26 and/or the topsheet 24 in those predeterm ned areas where the
substantial ly untensioned el astic side panel nmenber 90 will be placed. In
a particularly preferred embodi ment, the adhesive selected is stretchable
and the glue applicator conprises a nelt_bl@%n applicating system One such
nmelt bl own adhesive applicating system which has been.found to be

nded

et o strain ot 1S chonE1dstlc CBEdiTale, a#éﬂ?%?@%éi#&@"“&k * Bttt

No. GW 50-2-1- G-r.eq:ges the criticality of removing both the topsheet and the
backsheet portions of the diaper in those areas coinciding with
the  elastic member, the present inventors have learned that
satisfactory elastic performance can also be obtained when only
one or when none of the coinciding portions of the topsheet and
the backsheet are removed, especially when the portions of the
diaper web containing the elastic member are subjected to an
incremental mechanical stretching operation of the type described
hereinafter. A further embodiment of a diaper showing elasticized
side panels is shown in U.S. Patent 4,938,753 issued to Van
Gompel, et al. on July 3, 1990. This patent discloses a pant-like
garment provided with stretchable side panels formed by *attaching
discrete stretchable members to the side edges of the main body of
the garment. Thus, the elasticized side panels 30 of the present
invention may comprise a separate elastically extensible material
or laminate joined to the diaper. As shown in Figure 1 and Figure
3, 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 cemprises that portion
of the side panel 72 that extends laterally outwardly from and
along the side edge 82 of the absorbent core 28 to the
longitudinal edge 62 of the diaper 20. The ear flap 88 generally
extends longitudinally from the end edge 64 of the diaper 20 to
the portion of the longitudinal edge 62 of the diaper 20 that
forms the leg opening (this segment of the longitudinal edge 62
being designated as leg edge 106). In a preferred embodiment of
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.

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
and the backsheet 26, so that the elastic side panel members 90
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avai l able from J&M Laboratories of Gainesville, Georgia. The latter
system enpl oys a nozzle having 20 orifices per lineal inch, as neasured in
the cross-nachine direction, each orifice measuring approxi mtely 0.020
inches in dianmeter. A Findley H 2176 Hot Melt Adhesive, as available from
Fi ndl ey Adhesives of Elm G ove, Wsconsin is preferably heated to a
tenperature of approximately 340F and applied to the backsheet and/or the
topsheet at a rate of approximately 7.510 mlligrans. per square

i nch. Heat ed conpressed air at a tenperdture of approximtely 425/ err]F
and a pressure of approxinately 50. psig I's issued through the secondary
orifices Fat Cdird li&ra?ﬁs'e%stidiﬂy”’éﬁt@ﬁﬁb!eﬂ' sfagi buti ng

e e e g o CRTARL O e cives el b Byt o
t he i ncr ement aportiomtofhthegdidperhthateeillt alengaterin 8t rieast oserdirettioan nate
portion of the(ﬂle?&e{m?r% d?&éﬁftﬁveemm ot th K?&@%au@ﬁs rFoortIéO”e
webs, such aswafigﬂiﬁﬁl)'ﬁﬂéﬂ tensional forces tyd§ 1JIgr§3 tensxona&

forces for the side panels and the waistbands) are applied, and

will return to about its previous size and configuration when the

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). .

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

Alternatively, the elastic side panel member 90 can be
operative1y'associated in an uncontracted state and then treated
to contract. For example, the elastic side panel member 90 can be
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
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 detatiled
description of a manner for using a heat-shrinkable elastic member
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sof teni ng has been found beneficial in mnimzing danage to the backsheet
during the increnental web stretching process. This may be particularly

i mportant in situations where the web in question inparts sonme function,
(e.g., inpervious), to the diaper. Alternatively, the elastic side panel
menber 90 and any ot her conponents conprising the zero strain" portions of
t he di aper 20 51 may be intermttently or continuously bonded to one
anot her usi ng unheat ed adhesi ve, heat bondi pg, pressure bonding, ultrasonic
bondi ng, dynam ¢ nmechani cal bonding, or any other method as is known in the
art. The elastic side panel nenbers 90 may take on a nunber of different

sizes, shapes, jgogbi@ibadi 9ns u.eNdpatErterd, 815,595 Resuedat®! Rievike and

el asticized si deogtaer}%lagse 3691 lﬁraayy 7? QAQEQ{ r{ﬁ? S fpragerp\toggin%r 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
to return to its relaxed or contracted orientation.

In an especially preferred embodiment, the elastic side panel
member 90 is operatively associated in the ear flap 88 by Joining
the elastic side panel member 90 to the topsheet 24, the backsheet
26, or both while the elastic side panel member 90 is in a
substantially untensioned condition. At least a portion of the
resultant composite elastomeric laminate containing the elastic
side panel member 90 is then subjected to mechanical stretching
sufficient to permanently elongate the topsheet and the backsheet
components (nonelastic components) of the laminate. The composite
elastomeric laminate is then allowed to return to its
substantially untensioned condition. The elasticized side panel
is thus formed 1into a “zero strain" stretch laminate.

- (Alternatively, the elastic side panel member could be operatively
associated in a tensioned condition and then subjected to
mechanical stretching; although this is not as preferred as a
“zero strain" stretch laminate.) As used herein, the term “zero
strain® stretch laminate refers to a laminate comprised of at
least two plies of material which are secured to one another along
at least a portion of their coextensive surfaces while in a
substantially untensioned ("zero strain") condition; one of the
plies comprising a material which is stretchable and elastomeric
(i.e., it will return substantially to its untensioned dimensions
after an applied tensile force has been released) and a second ply
which is elongatabie (but not necessarily elastomeric) so that
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
configuration. The resulting “zero strain” stretch laminate is
thereby rendered elastically extensible, at least up to the point
of initial stretching, in the direction of initial stretching.
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a plurality of elastic side panel nenbers 90 operatively associated in each
ear flap 88; the elastic side panel nenbers may have varying w dths and

| engths; or the elastic side panel nenbers may conprise relatively narrow
strands of elastoneric material or a |larger area el astoneric patch. One

el astoneric material which has been found to be especially suitable for use
as -the el astic side panel nenber 90 (especially for "zero strain" stretch

| am nates) is an el astoneric foam having an elongation to break of at | east
about 400% and an extension force of at |eastl about 200 grans per inch of
sanple width at 50% extension of its unstrained Iengt h. Exenpl ary

OO D bl asoat il et bra TR fabgl VB Sefib Bt ¢
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Cor por ati on of Fr'é-rﬁanlpat%"l Gim?r’3§"t))is}§8?‘§lfr°e3ﬂ§9é' Pﬂaﬁ%g‘ggvﬁfge‘gn' 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.
Particularly preferred apparatus and methods are disclosed in
co-pending, commonly assigned, U.S. Patent Application Serial No.
07,662,536 * entitled “Improved Method And Apparatus For
Incrementally Stretching A Zero Strain Stretch Laminate Web To
Impart Elasticity Thereto"; P46 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& Case 4340; filed by Kenneth B. Buell et al. on
February 28, 1991; and U.S. Patent Application Serial Ne.
07/662,543* entitled “Improved Method And Apparatus For
Sequentially Stretching Zero Strain Stretch Laminate Web To Impart
Elasticity Thereto Without Rﬁpturing The Web*; P&G Case 4341;
filed by Gerald M. Weber et al. on February 28, 1991; the
specifications and drawings of which each are incorporated herein
by reference.

Details of a particularly preferred incremental stretching
system which can be employed in making "“zero strain" stretch
laminate elasticized side panels of the present invention are set
forth in Figure 8. The fully assembled diaper web 810 including

(*see page 61 for equivalent applications) hin e 40
thig i the
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caliper of approximately 80 mls and a density of approximately 2.06 pounds
per cubic foot (0.033 g/cnferr]) such as is available from Bri dgestone of
Yokohama, Japan and nmarketed under the tradenane Bridgestone SG

pol yur et hane foany or as available from General Foam of Paranus, New Jersey
and market ed under the designation of Polyurethane Foam No. 40310. O her
suitabl e el astoneric materials for use as the elastic side panel nenbers 90
i nclude "live" synthetic or natural rubber, other synthetic or natural
rubber foams, elastoneric filnms (including ¥8at shrinkable el astoneric
films), elastoneric scrim elastoneric woven or nonwoven webs, el astoneric

COTPOS! o2, SUCT FRe RO AR AT, ey Crfebed ' Khrougn o
incremental stretching system.

Referring to Figure 8, the timing of the diaper web 810
containing the substantially untensioned elastic' side panel
members (elastomeric patches 804) is such that the substantially
untensioned elastomeric patches 804 substantially coincide with
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 821.
In a preferred embodiment of the method and apparatus, the grooved
segments 824 are of greater overall length than the elastomeric
patches 804, as measured in the machine direction, so as to impart
a degree of extensibility to those portions of the topsheet 24 and
the backsheet 26 uhiéh are adjacent the elastomeric patches 804 in
the diaper 20 (i.e., an extension panel 110 is formed). In
addition, the grooved segments 824 preferably are not of
sufficient length to extend into the first waist region of the
adjacent diaper, since it is preferable not to impart a degree of
extensibility to the portion of the elastomeric patch 804 that
will form the positioning patch 50 of the adjacent diaper.

While the exact configuration, spacing and depth of the
complementary grooves on the uppermost and lowermost corrugated
rolls will vary, depending upon such factors as the amount of
elasticity desired in the “zero strain" stretch laminate portion,
a peak-to-peak groove pitch of approximately 0.150 inches, an
included angle of approximately 12 degrees as measured at the
peak, and a peak-to-valley groove depth of approximately 0.300
inches have been employed in a'particularly preferred embodiment
of the present invention. The exterior peak of each corrugation
on the aforementioned corrugated rolls typically exhibits a radius
of approximétely 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
depth between about 0.150 and about 0.175 inches, good elastic
characteristics have been produced in a laminate web of the

L P 2, e 4 S . 5, co& gl et
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conprises a patch of elastoneric material (elastoneric patch) that
preferably extends through a majority of the length of the ear flap 88 in
the second wai st region 58. When the diaper is manufactured, the

el astonmeric patch is preferably positioned so that it fornms not only the
el astic side panel menber 90 of one diaper but also the positioning patch
50.in the first waist region 56 of the g j acent diaper. Thus, registry
problens in securing the elastic side p menbers to the diaper at high
speed, such as disclosed in the previously ref erenced Wod, et al. patent,

I | d
7 om the ondPLeght o eRFIGH GRskiv s 803 THITY t?ﬁe“p { 3"“&“‘“"‘%8? of the

ear flap 88. polpirethangt If%!hdl’%ﬁc&?ﬁ substantially, continyeusyy,, s 90 are
dictated by theirdoppuedSsurfacés @bas chesniin thiek Ipolymmelmkslmeslw panel

frap oo, 11 fofprdl (ot S, 6150 e i% WeaEcisbthi "Anbe W bttt Ja 17 e
t hr ough 0 grams per square yard and comprised of polypropylene ibers.

The degree of overlap of the opposing peaks on the
aforementioned corrugated rolls may of course be adjusted, as
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.

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 Towermost rolls 821. The vacuum ports 822,
which are positioned so as to substantially coincide with the
grooved segments 824 on the uppermost corrugated rolls 825, are
internally connected through the rolls 821 to a pair of vacuum
manifolds 826 which exert suction against the diaper web 810 as
the diaper web is acted upon by the grooved segments 824 of the
uppermost corrugated rolls 825.

To minimize the build up of either the adhesive used to
secure the untensioned elastomeric patches 804 to the topsheet web
806 and the backsheet web 805 or the adhesive used to secure the
coinciding portions of the topsheet web and the backsheet web to
one another, the grooved segments 824 on the uppermost rolls 825
ard 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
Corporation of Morris, Illinois.

The vacuum ports 822 on the lowermost rolls 821 are
preferably covered by a porous material, such as 0.090 inch mesh

honeycomb 844, to provide support to the portions of the diaper
web 810 acted upon by the vacuum and to provide a good gripping
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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 |ongitudinally extending fromthe base edge 108
of the elastic side panel nmenber 90 to the | eg edge 106 of the ear flap 88,
has al so been nechanically stretched at |least to a degree to be extensible
(i.~e., the materials that nmake up the extension panel 110 have been
prestrai ned or pernmanently elongated). This "prestrained" extension panel
allows this porti on of the elasticized sidggpanel to effectively elongate
(yield) when the "zero strain" stretch lam nate portion of the elasticized
side panel is extended, w thout generating excessive tension forces near

t hekl eg regions saffidec agehrstr thdrawebc sol dschassubsitantially tprevent datees)
marking in the | o] S |

panel , tensi onalsllﬁgﬁge of, ﬁsve%"qtglrﬁcg&\%r%@ acﬂ&%? H‘@ ﬁﬁ% fﬁ%ugh t he

ext ensi on panel Wh El'ﬂ‘(ﬂﬁeffhec web disaagted; uroy %\13 |s ext ended that coul d

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

However, the present invention may also, if desired, be
practiced to advantage by restraining only the elongatable or
drawable layer or layers of the composite, i.e., it is not an
absolute requirement that the outermost portions of the
elastomeric patches also be restrained during the incremental
stretching operation. In the latter instance, the elongatable or
drawable layer or layers are still permanently elongated during
the incremental stretching process, but the z-dirvection bulking in
the resultant “zero strain" stretch laminate web may be somewhat
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,

it can only undergo this same amount of retraction when it returns

to its undistorted configuration. p o
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there are a nunber of ways to prestriin the extension panel 110 of the

el asticized side panels 30, the extension panel 110 is 53 preferably
prestrained in the same manner as the nechanical stretching performed on
the "zero strain"” stretch lamnate portion. Wile the extension panel 110
of the elasticized side panels 30 nmay be fornmed froma nunber of different
mat-erials, in the preferred enbodi nent shown in Figure 1, the extension

panel 110 is forned fromthe portions of the45t opsheet 24 and the backsheet
26 formng the ear flap 88. It has been found that the extension
characteristics including the extension forces, extension nodulus, and

avai | fabl e stret ch (expensjag) ; se¥idnt hesmaéﬂ aCllamyratieor Qﬁwqimbﬂst igf CRAEP;
elastic hysteresi asforgﬂgntrigrtaeed of tfp%nt rm%gt ' sgf ter}ﬁiﬁltaStéoWezechegree of
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
transparent despite the fact that no rupture has taken place. In
such instances the functionality, (e.g., the imperviousness) of
the "zero strain® stretch laminate portions of the diaper web is
not impaired. Embodiments of the latter type are normally
employed in situations where the aesthetic appearance of the “zero
strain" stretch laminate portions of the resultant diaper is
either hidden from view by the design or configuration of the
diaper 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
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
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 comprise a
liquid-impervious material). This is particularily 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
substantially - impervious 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 desired, be
employed immediately adjacent each set of machine direction
oriented grooves 823 in the lowermost corrugated rolls 821. If
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side panels 30 are inportant considerations in the performance of both the
el asticized side panels 30 and the diaper 20. "The extension
characteristics give the diaperer and wearer the overall perceived
"stretchiness” during use. They also affect the ability of the diaperer to
achieve a suitable degree of application stretch (i.e., for a "normally"
percei ved tensioning of the diaper during application, the total anmount of
resultant stretch is that desired to achieve/maintain good conformty
of fit). An el asticized side panel with #6rel atively high extension
nmodul us can cause red marking on the wearer's skin while a relatively | ow

ext ensi on nodul us,K can_cause saggi ng/ sl ppi ng on e rer. Elast{ci ed
side panel s havi Hjet §dastoperic a‘%&F &l st?'%t c"r\'f%rg?eﬁ Y RETV a"%Sutt&bl e
l evel of body comnplassaget wfaair,nihe csuction fioeces) gentratgdt bye theapacuum will
unconf or tabl e 0 pugareadal The tofsAR! Web 08! A tnd' 3 hiKbmeh S phdresdagy de

panels with very I ow contractive, forces, or, poor ast1.c cree r elastic
hysteresis may nd@ 3% 29 tightlvnEEin the ffé’%‘r"@r%ﬁ%’?ﬁaﬁﬁ%d&%iﬁﬁ/ 8%p on

‘the wearer In this instance, all three layers comprising the "zero strain"
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
the topsheet web 806; or (b) restrain all three layers comprising
the "zero strain” stretch laminate portions of the diaper web by
means of suitable clamping apparatus capable of acting upon the
opposed surfaces of the diaper web. '

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

Because the "“zero strain® stretch laminate portions of the
diaper web 810 containing the elastomeric patches 804 are
laterally restrained throughout the sequential web stretching
operation, all portions of the “zero strain" stretch laminate web
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

~ rolls 821 and the meshing portions of the grooved segments 824 on
the uppermost corrugated rolls 825.

" This not only maximizes the effectiveness of the incremental

web stretching operation by forcing the elongatable topsheet and

backsheet webs secured to the elastomeric patches to undergo the
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resulting in poor fit and containnent. For the el asticized side panels 30
of the present invention, it has been found that the extension
characteristics of extension force and extension nodulus are preferably

wi thin defined ranges. The extension force preferably is greater than or
equal to about 250 gransf. It is preferred that these extension

forces be generated at extensions between about 0.25 inches (6.25 mm) and
about 1.25 inches (31.25 nmm). For the nost pyyeferred enbodi nents for use on
medi um or | arge sized diapers, the elasticized side 54 panels preferably
have an extensional force between about 250 gransf and about 500 gransf at

an extension of kraiyean sdasdb1d. dégriceches éTondatiom) durdn@bdhe GiFé&tdhinpes
(18.75 m . Availabl.6 Sh! hueNaTiR2SiHstint AT FrerRATs ARPEpoMt i SRRETY High
straining of the topsheet and/or backsheet webs to which they are
secured in the areas immediately adjacent the opposed peripheral
edge portions of the elastomeric patches. o

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

As will be appreciated by those skilled in the art, the
foregoing restraint methods may be employed either individually or
in combination with one another to produce the benefits herein
described in the resultant *zero strain" stretch laminate portions
of the resultant diaper web. :

From the description contained herein, it is ciear that the
improved method and apparatus may be employed to advantage to
produce a wide range of diapers either comprised entirely of or
including one or more discrete, isolated “zero strain" stretch
laminate web portions.

It is also recognized that while a pair of meshing corrugated
rolls having their corrugations aligned substantially parallel to
one another are disclosed in the accompanying drawings, the
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available in the elasticized side panels to reversibly stretch to conform
to the wearer's body during wear. Thus, the anmount of available stretch
rel,ates to the nmaxi mum anount of extension that the di aperer has avail abl e
to fit the diaper to the wearer; in addition, the maxi num anount of
recover abl e extension available for the diaper to conply with wearer's
body. The available stretch is calculated fromthe equation:

((stretched length - original length) - original |ength) x 100. The m ni mum
amount of available stretch required for a%8i aper application using

elasticiged side panels is preferably an available stretch of at |east
12 pounds to abueseR BRI R B¢ Panticed NEiH Boudt SRepLicd Sen BT
(i nfants 'typi calgajrseefydompudatedr noldst wadrejoubhls corrugatdonssangonatisiil
di apers. The awmgn&fd Eh\%h%ﬂ neORMdtRes.] V FuftieFRorel, CBRé AWbrrigatibRd by
t he e! astici zgad si de pahel OE t r?' wear.er ]I S an |nbptorl_|teggs:tsapho)p%£t¥“on Jhe
el astici zed si dPHAREN Pajes OfF seqrrugated €olls neegdep ; gne
parallel to either the machine or the cross-machine direction.
For example, if a curvilinear waistband or legband portion is
desired in a single use diaper constructed using the “zero strain"
stretch laminate technology herein disclosed, the meshing téeth_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
intermittent stamping operation employing meshing pilatens to
incrementally stretch the “zero strain" stretch laminate portions
of the web or article in question. In the latter instance, the
only requirement is that the portions of the "zero strain" stretch
laminate web to be incrementally stretched be adequately
restrained by suitable vacuum or clamping means before the meshing
platens are able to exert enough force on the web to cause
slippage or contraction in a direction parallel to the direction
of stretching.

The elastic side panel members 90 can be joined to either the
topsheet 24, the backsheet 26, or both using either an
intermittent bonding configuration or a substaﬁtia]]y continuous
bonding configuration. As used herein, an “intermittently" bonded
Taminate 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
web wherein the plies are initially bonded substantially
continucusly to one another throughout the areas of interface.
The intermittent bonding configuration is normally desirable for

iy o they o
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with insufficient contractive forces may result in the diaper slipping down
after being worn and | oaded. In contrast, excessive contractive forces nmay
reduce the confort for the wearer and produce pressure mnarkings on the
wearer's skin. Contractive force is nmeasured as the force per unit width
produced while relaxing an el astoneric conposite at a particul ar extension.
I n-preferred enbodi nents of the present invention, the contractive force of

the elasticized side panels is preferably a9 | east about 90 grans/inch at
50% ext ensi on (a 50% extension would require the sanple to be stretched to

1.5times its original length). Typical elastoneric materials show a
hysteresis | oop *Zeréorsteaint t haiinate r webs stinai thoge osdtuationphawhees fthe a

gi ven extension, ¢ hleaftqhPly ( FI1ASEIONWLY Co RREUITRRThaLE Wb vedhidhetyt end

the el astoneric materi E S a’rﬁéathr tgﬁmtthe fgrcen (ﬁ?ntra |veeforce{ t he

el ast omeri c mat etliopgataple (o ¢ withoyt) pypbyre pndowhers 3 high degree o

pre- ext ended conghdirestiolhbulkingeriscudesdredinie thef finkslied laminate. A
continuous bonding configuration has generally been found
desirable for "zero strain® laminate webs where the degree of
z-direction bulking of the finished laminate is not of prime
importance and one or more of the relatively inelastic webs in the
laminate is difficult to elongate or draw without causing rupture.
In the 1latter situation, a substantially continuous bonding
configuration maintains all of the layers of the laminate in
relatively close adherence to one another after the incremental
. stretching -operation. Accordingly, even if one or more of the
relatively inelastic webs is damaged to the point of rupture
during the incremental stretching operation, the relatively close
adherence of the damaged portions of the relatively-inelastic web
or webs to the elastomeric ply makes it difficult for the end user
to perceive that any damage has occurred. Provided that the
rupture of the relatively inelastic web or webs does not defeat
the web’s intended functionality, (e.g., impervicusness), the
damage'which does occur to the relatively inelastic web or webs
during the incremental stretching operation is generally not
perceived as a negative in the end product.

* Thus, an unexpected benefit which results from the use of a
continuous bonding configuration in particularly preferred “zero
strain" stretch laminate webs is that it permits the manufacturer
of the diaper to select from a much wider range of relatively
inelastic webs which may be successfully employed' in laminates of
the present invention. In essence, it permits the use of
relatively inelastic webs which would not normally be considered
drawable to any appreciable extent in "zero strain" stretch
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

degree of thinning or damage during the incremental stretching
operation. '
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55 to as the "load curve" and the latter curve can be referred to as the
"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 diaper
to the wearer. The wearer nore nearly "feels" the "unload"” contractive
forces (contractive forces) once the diaper is on. Therefore, the
hysteresis |1 oss should not be so great that the contractive force is | ow
enough to all ow saggi ng/slipping of the diaper on the wearer. All

el astonmeric materials undergoing sustained 88ress/strain have

_ : _ di m ni shi ng
forces with time (i.e., elastic creep). Therefore,. it is desired to
make sure this reduction in ari.ng for.ces over,ti N, b w a
m ni mum for wearing 0aBj |Rreferredy @b‘g{i%ﬁ C°chgega‘eg§€€| H‘vtehg{rde"f’o?eh% be

kept at a m ni netastio gidef paned dmembpoAhvat substantially soetinupusiynborded t he

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
particularly preferred embodiment, the adhesive selected s
stretchable and .the glue applicator comprises a melt blown
apbiicating system.

One such melt blown adhesive applicating system which has
been found to be particularly well suited for produéing a
substantially continuously bonded “zero strain® stretch laminate
web is a melt blown spray -applicator Model No. GM-50-2-1-GH, as
available from J&M Laboratories of. Gainesville, Georgia. The
latter system employs a nozzle having 20 orifices per lineal inch,
as measured in the cross-machine direction, each orifice measuring
approximately 0.020 inéhes in diameter. A Findley H-2176 Hot Melt
Adhesive, as available from Findley Adhesives of tim Grove,
Wisconsin is preferably heated to a temperature of approximately
340°F and applied to the backsheet and/or the topsheet at a rate
of approximately 7.5-10 milligrams per square inch. Heated
compressed air at a temperature of approximately 425°F and a
pressure of approximately 50 psig is issued through the secondary
orifices 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
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
backsheet during the incremental web stretching process. This may
be particularly important in situations where the web in question
imparts some function, {e.g., impervious), to the diaper.

Alternatively, the elastic side panel member 90 and any other
components comprising the “zero strain" portions of the diaper 20
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final length of the elastoneric material is not greater than about 1.2
times the original Iength under tension for 30 m nutes. The extension
forces and avail able stretch of the elasticized wai stband 34 can be

| nportant considerations in the performance of both the el asticized
wai st band 34 and the el asticized side panels 30. Wile the extension
forces of the elasticized wai stband 34 may be greater than the extension

forces of the elasticized side panels 30, iqﬂa preferred enbodi nent of the
present invention, the extension forces of t%e elasticized wai stband 34 at

Its designed extensions is |less than or equal to the extension forces of

[aep! gnec. extens: ons | . . :
ot C ped war stTnde ARERRttertly & cohtfuolery BaRe cgs‘?‘%‘??“@s%‘%ﬁﬁ*‘af“fﬁ%
el astici zed si de YHheated whﬁfb&'dé‘ée#or“ﬁ‘iw-SPWQWB%P Witrasenic

di spl aci ng the digdin®n dyhemichmbchanTos] Hbopdéng,exreany osthef omethod as is

el astici zed Si dﬁ\owﬂaﬂmeltﬁcf a? low for small dinensional changes over the
0

hi p and under the stomach eep the product confortably in tension on

the wearer. This Whesiejastic side panel members 90 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
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
has been found to be especially suitable for use as the elastic
side panel member 90 (especially for “zero strain" stretch
laminates) is an elastomeric foam having an elongation to break of
at least about 400% and an extension force of at least about 200
grams per inch of sample width at 50% extension of its unstrained
Tength. ' Exempiary elastomeric foams which have been found
suitable for use as an elastic side panel member inc1udg: (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/cﬁ3), such as is available from Fulflex Imc. of
Middletown, Rhode Island; or as available from Ludlow Composites
Corporation of Fremont, Ohio; or (b) polyurethane foams having a
caliper of approximately 80 mils and a density of approximately
2.06 pounds per cubic foot (0.033 g/cm3) such as is available from
Bridgestone of Yokohama, Japan and marketed under the tradename
Bridgestone SG polyurethane foam; or as available from General
Foam of Paramus, New Jersey and marketed under the designation of
Polyurethane Foam No. 40310. Other suitable elastomeric materials
for use as the elastic side panel members 90 include "live"
synthetic or natural rubber, other synthetic or natural rubber
foams, elastomeric films (including heat shrinkable elastomeric
films), elastomeric scrim, elastomeric woven or nonwoven webs,

elastomeric composites such as elastomeric nonwoven laminates, or
the like. '
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provi des better fit, |less | eakage and i nproved confort for the wearer

t hrough the reduction of saggi ng, gapping, rollover and roll-in at the
front of the diaper and overall sliding/slipping of the diaper or diaper
absorbent core on the wearer during use. As discussed herein, Figure 5

di scl oses an alternative enbodi nent of the present invention wherein the
shaped "expansi ve tunny panel” 56 preferably has | ower extension forces
[ and/ or hi gher available stretch] than the asticized side panels to
provi de the inproved perfornmance di scussed rein. The el asticized side
panels 30 may al so be provided with differential extensibility along the

nerain. . the tormdlfrSpil ; "“ﬁi’atﬁs.‘ﬂer*?t@“‘***°dfﬁ*ﬁ“"ﬁ“g‘ néibet 290

havi ng a comprises a patch of elastomeric material (elastomeric patch) that
preferably extends through a majority of the length of the ear
flap 88 1in 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
56 of the adjacent diaper. Thus, registry problems in securing
the elastic side panel members to the diaper at high speed, such
as disclosed in the previously referenced Wood, et al. patent, are
eliminated. Thus, the elastic side panel member 90 preferably
extends from the end edge 64 of the diaper 20 inward toward the
leg edge 106 of the ear flap 88. The length and width of the
elastic side panel members 90 are dictated by the diaper’s
functional design.

While the elastic side panel member 90 may IongitudinaIIy
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
90 to the leg edge 106 of the ear flap 88, has also been
mechanically stretched at least to a degree to be extensible
(i.e., the materials ‘that make up the extension panel 110 have
been prestrained or permanently elongated). This “prestrained"
extension panel allows this portion of the elasticized side panel
to effectively elongate (yield) when the "zero strain" stretch
laminate portion of the elasticized side 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,
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
there are a number of ways to prestrain the extension panel 110 of
the elasticized side panels 30, the extension panel 110 is
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nonuni f orm degree of el astic extensional properties, as neasured in the
direction of stretching at various points along an axis oriented
substantial ly perpendicular to the di rection of stretching. This

may, for exanple, include varying the elastic nodulus or available stretch
or both of the elastoneric material (s). The differenti al

extensibility Is preferably designed into the elasticized side panels 30
so that the lateral extensibility varies |onggtudinally through at |east a
portion of the elasticized side panel as neasured fromthe end edge 64 of
the diaper 20 to the | eg edge 106 of the ear flap 88. Wthout w shing to be
bound by any theopneferiblys grestwaiaed t himt tﬂéffsamenm'amieremenﬁiebide'chyma:labng

Eﬂg l'ongi t udi nal Meigﬂ‘ﬂ\%n é‘ff‘ahﬁé?:edo Nthee z@? r%ltraind' r.ﬁlﬁ’g ?'Iorm o

elast|C|zed

| fferenti retc
the wearer's wai sROYdiPRng “bébe VM‘FI 8" @’?’Ulﬂ?ﬂeﬁ lslécﬁfe %&16?“&66@9 tide hip
of the wearer so gpénell® 30 mapt be fovhed feom fd mumber oéddifferemtkmgterdalis,hdan

wai st and |egs.  Seh, 8rGQki Ghiddiheht TdwRtnOPIJIEC 1, CHRARRL AR 10h Npdddf Ni P
110 is formed from the portions of the topsheet 24 and the
backsheet 26 forming the ear flap 88.

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
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 affect the ability
of the diaperer to achieve a suitable degree of application
stretch (i.e., for a "normally” perceived tensioning of the diaper
during application, the total amount of resultant stretch is that
desired to achieve/maintain good conformity of fit). An
elasticized side panel with a relatively high extension modulus
can cause red marking on the wearer’s skin while a relatively low
extension modulus can cause sagging/slipping on the wearer.
Elasticized side panels having too little available stretch may
not achieve a suitable level of body conformity and may contribute
in making the diaper uncomfortable to wear and hard to apply. A
diaper having elasticized side panels with very low contractive
forces, or poor elastic creep or elastic hysteresis may not stay
in place on the wearer and may tend to sag/slip on the wearer
resulting in poor fit and containment.

For the elasticized side panels 30 of the present invention,
it has been found that the extension characteristics of extension
force and extension moduius are preferably within defined ranges.
The extension force preferably is greater than or equal to about
250 gramsf. It is preferred that these extension forces be
generated at extensions between about 0.25 inches (6.25 mm) and
about 1.25 inches (31.25 mm). For the most preferred embodiments
for use on medium or large sized diapers, the elasticized side
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area to accommodate changes in the wearer's body size as the wearer noves
and changes positions (standing, sitting, lying). In an alternative
enbodi nment , a degree of reduced | ateral extensibility in the
portion of the elasticized side panel adjacent to the end edge 64 of the
di aper 20 requires nore of the total extension to be assuned by the

el asticized wai stband 34 thereby resulting in nore |ocalized stretching of
the elasticized wai stband 34 and a nore conpliant abdominal fit. The
differential extensibility can be achieved A a nunber of different ways.
The el asticized side panels 30 can have nultiple conbined el astoneric

' i ' i ' I al or,.t he

ext ens, on’ pr oper PR SoPrefafaBl Y Piee dn. ' dXEeiiianf nEorse; BRben abayt %

maki ng up the gpamsf and about 500 gramsf at an extension of between about 0.25
inches (6.25 mm) and about 0.75 inches (18.75 mm).

Available stretch measures the 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
the diaperer has available to fit the diaper to the wearer; in
addition, the maximum amount of recoverable extension available
for the diaper to comply with wearer’s body. The available
stretch is calculated from the equation: ((stretched length -
original length) - original length) x 100. The minimum amount of
available stretch required for a diaper appliication uéing
elasticized side panels is preferably an available stretch of at
least about 35% for medium sized diapers (infants typically
weighing from about 12 pounds to about 25 pounds) and at least
about 50% for large sized (infants typically weighing from about
20 pounds to about 35 pounds) diapers.

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

Typical elastomeric materials show a hysteresis loop of force
in their stress-strain property. That is, for a given extension,
the force (extension force) required to uniaxially extend the
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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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 elastoneric materials having varying
extension or contractive forces, nodulus, or other inherent properties such
that nore or less (varying) lateral extensibility is achieved in one
portion of the elasticized side panel than the adjacent portion. The

el astoneric materials may al so have varyinggéx}ﬁrw, sizes, and shapes that
provide differential extensibility. Q her ys of varying the properties
of materials that formthe elasticized side panels as are known in the art

T P25 U ok Lingr ot 1 Lo camua ierion
| aninatelis to pAds fymlosd suvely ofhe Jopdy @xbethipk fogcs {eBheH 30 farkel one
set of neshing coisr uEtedyr dihes diapeterastheondhef el asticibzedugsided paoel sis
having, corrugatigpgtGled"eBURMIY BB Biade? 200RMAe kcarBP! NITHR' welbeH Srofl
contact with the nezag{g? %%&Ism tsl;[er eﬁ'&r?load“ 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
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 creep should therefore be kept at a
minimum. In preferred embodiments of the present invention, the
final length of the elastomeric material is not greater than about
1.2 times the original length under tension for 30 minutes.

The extension forces and available stretch of the elasticized
waistband 34 can be important considerations in the performance of
both the elasticized waistband 34 and the elasticized side panels
30. While the extension forces of the elasticized waistband 34
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 34 at its designed
extensions is less than or equal to the extension forces of each
elasticized side panel 30 at its designed extensions. An
elasticized waistband 34 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 smaill
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
the diaper or diaper absorbent core on the wearer during use. As
discussed herein, Figure 5 discloses an alternative embodiment of
the present invention wherein the shaped “"expansive tummy panel"
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| am nate web. As a result, the portions of the | am nate web passing
between the set of rolls are nonuniformy stretched. This, in turn,
produces a "zero strain" stretch | am nate which is nonuniformy

el astici zed in a direction substantial ly perpendicular to the
nonuni fornmy profiled corrugations. The diaper 20 is preferably applied to.
a wearer by positioning one of the wai st regions, preferably the second
wai st regi on 58, under the wearer's back angd draw ng the renai nder of the
di aper 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 port | onspSdkePhulyfhat 386w Ve s 3h° rhiaaa r[gﬁmﬁe@hammarvgﬁib%ease

portion 95. The |a ere tici

the wearer, whi| &teg FN tﬁ‘ﬂﬂsﬁheng‘%sﬁéqzzﬁﬂ Hide; papgisto ?H%""é‘ﬁa?!el dmprayed; de
panel 30 will t yperfarhyndeed Evcusselc Hevwidl. t ensi oned during this operation so

Component. 112, tne. adises tisfaa 16 vfa“ﬁ‘*“%" Hay, $1%0, bE Sprol Mol Wit
differential extensibﬂity a ong the Tongitudinal axis when
stretched in the lateral direction. As used herein, the term
"differential extensibility” is used to mean a material having a
nonuniform degree of elastic extensional properties, as measured

~ in the direction of stretching at various points along an axis
oriented substantially perpendicular to the direction of
stretching. This may, for example, include varying the elastic
modulus or avaﬂable stretch or both of the elastomeric
material(s). The differential -extensibility is preferably
designed into the elasticized side panels 30 so that the lateral
extensibility varies longitudinally through at least a portion of
the elasticized side panel as measured from the end edge 64 of the
diaper 20 to the leg edge 106 of the ear flap 88. Without wishing
to be bound by any theory, it is believed that differential
extensibility along the longitudinal axis when stretched in the
lateral direction allows the elasticized side panel to
differentially stretch and conform to the wearer’s waist during
use wh_ile providing a secure anchor about the hip of the wearer so
as to promote sustained fit and reduce leakage at the waist and
legs. Such a configuration may allow more “expansion* in the hip
area to accommodate changes in the wearer’s body size as the
wearer moves and changes positions (standing, sitting, lying). In
an alternative embodiment, a degree of reduced lateral
extensibility in the portion of the elasticized side panel
adjacent to the end edge 64 of the diaper 20 requires more of the
total extension to be assumed by the elasticized waistband 34
thereby resulting in more localized stretching of the elasticized
waistband 34 and a more compliant abdominal fit.

The differential extensibility can be achieved in a number of
different ways. The elasticized side panels 30 can have multiple
combined 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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second. fastening conmponent 114 of the |anding nenber 44 to effect a side
cl osure. In the preferred enbodi nent of the present invention, when the
side closure is formed, the waist closure is 58 al so "automatically"
formed, i.e., the waist closure is passively activated. The wai st closure
~is fornmed by the engagenent of the first attachnent conponents 46 with the
seeond attachnent conponent 48. Wth the formation of the warst

closure, the elasticized waistband 34 is prg;ensioned so as to provide the
fit and contai nnent benefits described herein. Figure 4 shows a perspective
view of the diaper 20 of the present invention as it would | ook as applied

to a wearer. A sigpastiefede is$dd Orpanel bymdyne benonsmmeformf t her fidxGhple,

Fastening componegtedlZnOin' B5edndP5iie) on 'Ye! Achilied SR SieBed UelScent
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 portion. 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 apparatus for imparting a
varying degree of extensibility to a “zero strain® stretch
laminate is to pass the “zero strain" stretch laminate through at
least one set of meshing corrugated rolls, at least one of the
corrugated rolls having. corrugations of nonuniform profile along
its point or points of contact with the “zero strain" stretch
laminate web. As a result, the portions of the laminate web
passing between the set of rolls are nonuniformly stretched.
This, in turn, produces a “zero strain" stretch laminate which is
nbnuniformly_ 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 secured to the
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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conponent 114 on the | anding nmenber 44. The waist closure is forned by the
engagement of the first attachment conmponents 46 with the second attachnment
conponent 48. Figure 4 especially shows an exanple of the deformation of
the elasticized side panels 30 caused by the tensions created by the
formation of the side closure and the tensions created in both the

el asticized wai stband 34 and the el asticized side panel 30 by the wai st
closure. The elasticized side panel ‘30 has heen stretched when the diaper
was applied to the wearer. The el asticized si"de panel 30 subsequently
contracted to sone extent so as to enhance the pretensioning of the

el astici zed wai stggad“ﬁﬁomﬂ'ﬁaﬂﬁs?bﬁieaeQ 2. detlﬁaﬂﬂst?’elféﬁ@eﬁ;?\ﬁgﬁ%

nf table a to a ticlze
g?glg Cganglr UBP gP{)‘ésc °§'Wﬁr b%g{?"gﬁ)lb%yﬁ Shorgamept of\the or
as the consurrer c&imspuldttadmwtdecmpgimﬂs t4eanwitle dhbersdeonduattadiment

product will "Seléoﬂgghéﬁt 4825 Wlven bEY *ﬁ‘ﬂ{afiant -of | €HY' GwalsENUE1ME, the

f the elasticl
alternative enbOdélastici%ed waistband 34 is pretensioned so as tc provide the fit

and containment benefits described herein.

Figure 4 shows a perspective view of the diaper 20 of the
present invention as it would look as applied to a wearer. A side
closure is formed by the engagement of the first fastening
component 112 on the tape tab- 92 with the second fastening
component 114 on the landing member 44. The waist closure is
formed by the engagement of the first attachment components 46
with the second attachment component 48. Figure 4 especially
shows an example of the deformation of the elasticized side panels
30 caused by the tensions created by the formation of the side
closure and the tensions created in both the elasticized waistband
34 and the elasticized side'panel 30 by the waist closure. The
elasticized side panel 30 has been stretched when the diaper was
applied to the wearer. The elasticized side panel 30 subsequently
contracted to some extent so as to enhance the pretensioning of
the elasticized waistband 34. The elasticized side panel 30 also
provides a more comfortable and contouring fit for the diaper 20.
The elasticized side panel 30 further provides improved
application for the wearer as the consumer can pull one side
tighter than the other because the product will “self-adjust” as
the baby wears it.

Figure 5 shows an alternative embodiment of the elasticized
waistband of the present invention. As shown in Figure 5, the
elasticized waistband 534 has a deep "pentagon" shape to form an
"expansive tummy panel"”. This shape provides an elasticized
waistband 534 that moves and expands with the wearer’s stomach as
well as differential lateral extéensibility such that portions of
the elasticized waistband adjacent the end edge 64 are more
extensible than adjacent portions farther from the end edge 64.
In this embodiment, the elasticized waistband 534 comprises a
stretch laminate formed by mechanically stretching a portion of
the backsheet 26, a portion of the topsheet, and an elastic
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wai st band of the present invention. As shown in Figure 5, the elasticized
wai st band 534 has a deep "pentagon"” shape to forman "expansive tummy

panel ". This shape provides an elasticized waistband 534 that noves
and expands with the wearer's stomach as well as differential |ateral
extensibility such that portions of the elasticized wai stband adjacent the
end edge 64 are nore extensible than adjacent portions farther fromthe end

edge 64. In this enbodi nent, the el asti ci zegr{ wai st band 534 conprises a

stretch lam nate forned by nechanically str %hi ng a portion of the

backsheet 26, a portion of the topsheet, and an elastic 59 wai st band
menber that has QKgqotRAT dehi ,ytli’a%s‘?ﬁ%katb%%i Bgéﬁ%ifﬂ(}?“dsﬁh&ﬁ%&"akﬁt'Qﬁé‘d’
pref_er?bly in a ténstpqegd_con Islga?l a th?u'g b'll icnoua 1(::é)"rgri‘rnl‘esde a giero
strain" stretch IH3Fhiized; ¥ag » preveradbly condition
although it could comprise a “zero strain" stretch laminate, in a
shape corresponding to the desired shape of the elasticized
waistband 534. This stretch laminate (preferably a mechanically
stretched, pretensioned, elastomeric stretch laminate) elasticized
waistband 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). The
elasticized waistband 534 has a portion of the bachsheet 26
removed adjacent the end edge 64 of the diaper 520 to allow the
elasticized waistband 534 to more fully stretch in this region'(a
"windowed" elasticized waistband). In an alternative embodiment,
the backsheet need not be removed. As shown in Figure 5, the
landing member 544 follows the contours of the elasticized
waistband 534 to stiffen adjacent portions of the diaper and is
placed longitudinally farther from the end edge of the diaper so
as not to restrict the extension of the elasticized waistband and
allow lower taping of the primary fastening system. (The tape
tabs are also correspondingly moved farther from the end edge in
the second waist region.) The waist edge 83 of the absorbent core
28 is generally parailel to the end edge 64 of the diaper (a
straight line) and is moved longitudinally farther away from the
end edge 64 to provide for the deeper *expansive fummy panel®.
The first attachment components 46 are longitudinally longer
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. The positioning patch
is laterally wider so as to abut with or extend beyond the side
edge 75 of the elastic waistband member 76 to add additional
stiffness in the first side panels 70 that decrease the folding of
the first side panel at the crease between the elastic waistband
member 76 and the positioning patch.'SO. A more complete
description of an elasticized waistband of this type is described
in the co-pending, commonly assigned, U.S. Patent Application, P&G

1534 I SRR R TP ok el el
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shape corresponding to the desired shape of the elasticized wai stband 534.
This stretch lamnate (preferably a nechanically stretched, pretensioned,

el astoneric stretch | am nate) el asticized wai stband all ows for expansion of
the elasticized wai stband well beyond the dinensions of the circunference
of the diaper fornmed by the primary closure gystem and beyond the initial

di mensi on of the end edge 64 (beyond the planar state of the diaper

itself). The elasticized wai stband 534 has a portion of the bachsheet 26
renoved adj acent €ase &ALBedyel betonl ,hdAbsenbent Fogicle with DynamiceEdastiici zed

qu sgband 334 totmrsQ fFéH:MeStHaﬂiﬁd" Anp\t-éui%péﬁal Ras{ Pien mdavmq‘l Hin et d
el asticized wais ernatJj.ve

not be renoved. gkalneghﬁmurﬁe'\!’ﬁ eé'eg t'ht r@ﬁdm@&qﬁ?%é?n 5%'3 '@I“
contours of the ewhighi crqédcmnsﬂﬁnbbr‘stm b.mrefarenm adj acent portions of

the diaper and is pl aF?gEhrJeobgkﬁd#i' Bt dtefmdtiiVe’ exbb@iRenBCo NtheC dUEtRE |
di aper Sso as not to, r

al | ow | over tapinf§atit H‘Fg 53 %ﬁ?e{“ag?y %Raosﬁ{]&ﬂwl ! CI Zedﬁwa‘!'hsét Ql?ape and
of the waist edge 683 of the absorbent core 28 has an arcuate
shape. The arcuate shape absorbent core.has ears 600 which extend
upwardly beyond the elasticized waistband 534 to bound a portion
of the elasticized waistband and to further stiffen the areas
adjacent the elasticized waistband 534 and provide additiona1
containment.

Figure 7 shows a further altemative embodiment of the
present invention wherein the waist closure system 740 comprises a
first attachment component 746 comprising a unitary portion of the
backsheet 26 and a pair of second attachment components 748
comprising a separate patch of a hook fastening material joined to
the topsheet 24. 1In the embodiment shown in Figure 7, the
backsheet 26 1is preferably. formed from a laminate of a
polyethylene film 701 and a nonwoven layer 702. The polyethylene
film 701 is preferably positioned adjacent the garment surface 100
of the absorbent core 28 (i.e., between the absorbent core 28 and
the nonwoven layer 702) so that the nonwoven layer 702 forms a
portion of the outer surface 52 of the diaper 720. This nonwoven
1ayeri 702 of the backsheet 26 acts as the first attachment
component 746 for the hook fastening material of the second
attachment components 748. The second attachment components 748
are similar to the first attachment components described with
resbect to Figure 1. The second attachment components 748 are
positioned so as to be longitudinally aligned with the elasticized
waistband 34 of the first waist region 56. Further, the second
attachment components 748 are preferably positioned between the
longitudinal edge 62 of the diaper 720 and the elastic side panel
members 90 in the ear flaps 88 so that the stretch capability of
the elasticized side panels 30 is not limited.

Without wishing to be bound by theory, the diaper embodiment
of Figure 7 provides full uti'lization of the elasticized side

(*see page 61 for equivalent appli.cation)
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tabs are al so correspondingly noved farther fromthe end edge in the second
wai st region.) The wai st edge 83 of the absorbent core 28 is generally
parallel to the end edge 64 of the diaper (a straight line) and is noved

l ongitudinally farther away fromthe end edge 64 to provide for the deeper
"expansive tumy panel". The first attachnment conponents 46 are

| ongitudinally | onger because of the preferred shape of the elasticized
wai st band, because of the desire to pretensiggn a greater area of the deeper
el asticized waistband, and because of the preferred |ower
securenent.of the primary fastening system The positioning patch is

I iat e{ ally wi ?gr $QN@?b tsq.z;bnze %ggtithlﬁg[(Fﬁﬂdrbe!{mddth’teta_shmt?tedg@o?nﬁnw‘ dt he
banel s 70 tnat - adPctaures, Enpf e (yASH o780 Biog abt 1o S8 wiT1 6P o) ekl £4,CC

Crease
bet ween t he el astexpandattatfsdiy aretension the elasticized wadsthandni ng patch. 50.

A nore conplete desmbtidy Yavaitagl 6f afli¥sCiedbolimentst {321 Pdvedhits bypeni s

described in the go.pendii, OIMORhY aedARGR: atrdis Tk oMer B! {431 LRE"
tab portion 94 anywhere on the landing member 44 with the hook
fastening material of the second attachment component 748 engaging
the first attachment component 746 without the need for the
defined lateral spacing of the anchor zones.

While particular embodiments of the present invention have
been illustrated and described, it would be obvious to those
skilled in the art that various other changes and modifications
can be made without departing from the spirit and scope of the
invention. It is therefore intended to cover in the appended
claims all such changes and modifications that are within the
scope of this invention.
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60 Case 4413*, Buell et al., "Absorbent Article with Dynam c El astic Wi st
Feature Having A Predi sposed Resilient Flexural Hi nge", filed concurrently
her.ewith and t he specification and draw ngs of which are incorporated
herein by reference. Figure 6 shows an alternative enbodi nent of the

el astici zed wai stband 634 shown in Figure 5. As shown in Figure 6, the
shape of the wai st edge 683 of the absorbent core 28 has an arcuate shape.
The arcuate shape absorbent core has ears 600 which extend upwardly beyond
the el asticized wai stband 534 to bound # portion of the elasticized
wai st band and to further stiffen the areas adjacent the el asticized
wai st band 534 an? yide additional containnment. Figure 7 shows a
further alternative enbodiment of the

1. An absorbent article, preferably a unitary 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 containment assembiy’comprising an outer covering layer and
an absorbent core having side 'edges and waist edges,
preferably said containment assembly comprising a liquid
"pervious topsheet, a liquid impervious backsheet joined to
said topsheet, and an absorbent core positioned between said
topsheet and said backsheet;

an elasticized waistband disposed longitudinally outwardly
from and along a portion of said waist edge of said absorbent
core in said first waist region, said elasticized waistband
being elastically extensible in at 1least the 1lateral
direction; and

characterized in that a dual ‘tension fastening system is
disposed on the absorbent . article, said dual tension
fastening system comprising:

(i) 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 tension is
maintained around the circumference of the absorbent
article to maintain the absorbent article on the wearer,
said primary fastening system comprising:

{a) a securement member disposed adjacent each of said
longitudinal edges in said second waist region; and

heat ML T O
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present invention wherein the waist closure system 740 conprises a first
attachnent conponent 746 conprising a unitary portion of the backsheet 26
and a pair of second attachnent conponents 748 conprising a separate patch
of a hook fastening material joined to the topsheet 24. In the

enbodi mrent shown in Figure 7, the backsheet 26 is preferably forned
froma lam nate of a polyethylene film 701 and a nonwoven | ayer 702. The
polyethylene film 701 is preferably posithoned adjacent the garnent surface
100 of the absorbent core 28 (i.e., between the absorbent core 28 and the
nonwoven | ayer 702) so that the nonwoven |ayer 702 forns a portion of the

outer surface 52 of the d' yeraﬂi&sﬂmeswmv*@v.@éambnamspas% & shi® first
backsheet 26 acts as the f|

st attachnment . cojyponent 746, for
fastening material of the@éﬁ%ﬁ&gkﬂﬁ'aﬁﬂﬁeﬁf“% é Qe‘ﬂ%e"%aéﬁ’cﬂhﬂ‘
attachnment conponents 748 saié secnrdmnttmmbéles,fambt attachrrent conponent s
described with respect to Figure 1. The second attachnment conponents 748

are positioned so as to be longitudinally al |&ned with the elasticized
(i1i) a waist closure em for providing a variable

positioning, passively activated waist closure for the
absorbent article that dynamically maintains/creates
lateral tension through at 1least a portion of said
elasticized waistband, said waist closure system
comprising:

(a) 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

(b) 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 waist region overlaps said first waist
region such that said second attachment component
engages said first attachment component at at least two
anchor zones longitudinally aligned with said
elasticized waistband SO as to dynamically
maintain/create lateral tension through at 1least a
portion of said elasticized waistband.

2. The absorbent article of Claim 1 wherein said waist closure
system comprises:

(a) a pair of first attachment components preferably
joined to said backsheet in said first waist region,
said first attachment components being positioned so as
to be longitudinally aligned with said elasticized
waistband, preferab]y' longitudinally offset from said
tape tabs, and more preferab]y laterally spaced from
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wai st band 34 of the first waist region 56. Further, the second attachnent
conponents 748 are preferably positioned between the |ongitudi nal edge 62
of .the diaper 720 and the elastic side panel nmenbers 90 in the ear flaps 88
so that the stretch capability of the elasticized side panels 30 is not
limted, Wthout wishing to be bound by theory, the diaper enbodi nent of
Figure 7 provides full utilization of the elasticized side (*see page 61
for equival ent application) 61 panel s680. The positioning of the second
attachnent conponents 748 ensures that the el asticized side panels 30 wll
be allowed to expand to fully pretension the elasticized wai stband. Anot her

advantage of this enbodi gguht benedpelByevVet t1@ade aboull 22T maApPPIsa§adt i@psy Thi s
enbodi ment al | ows the ljsggtagﬁhéﬁ%pgiﬁpggents preferably each comprising a first
mechanical closure element comprising a hook fastening

material or a loop fastening material; and

(b) at least one second attachment component disposed
in said second waist region, said second attachment
component preferably comprising a second mechanical
closure eiement comprising a loop fastening material or
a hook fastening material mechanically engageable with
said first mechanical closure element so that when the
primary closure is formed, said second waist: region
overlaps said first waist region such that said second
attachment component engages said first waist attachment
component to dynamically maintain/create lateral tension
through at Tleast a portion of said ‘elasticized .
waistband. '

3. The absorbent article of Claim 2 wherein said topsheet
comprises said Tloop fastening material of said second
attachment component, and wherein said hook fastening
material of said first attachment component comprises an
array of prongs having engaging elements oriented inward
toward the longitudinal centerline of the absorbent article.

4. The absorbent article according to any of the preceding
claims wherein each securement member comprises a tape tab
having a fixed portion joined to said outer covering layer, a
tab portion extending outwardly from said longitudinal edge
and joined to said fixed portion, and a first fastening
component disposed on said tab portion.

5. The absorbent article of Claim 4 either wherein said first
fastening component of said tape tab comprises an adhesive
attachment layer for adhesively securing said tape tab to
said landing member, said landing member coﬁprising a second
fastening component preferably comprising a portion of said
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tab portion 94 anywhere on the |anding nenber 44 with the hook fastening
mat eri al of the second attachnment conponent 748 engaging the first
attachnment conponent 746 without the need for the defined | ateral spacing
of the anchor zones. Wiile particul ar enbodi mrents of the present invention
have been illustrated and described, it would be obvious to those skilled
in-the art that various other changes and nodifications can be nade w t hout
departing fromthe spirit and scope of tgg i nventi on. It is therefore
intended to cover in the appended clainms™all such changes and nodifications
that are within the scope of this invention. 62 CLAI Ms: 1. An
absorbent article, bpcksheetibby aaseparatar yeinfosgingalsteip joined to said

backsheet; or wherein said first fastening component
comprises a first mechanical closure element, preferably a
hook fastening material, and said landing member comprises a
second fastening component comprising a second mechanical
closure element, preferably a 1loop fastening material,
mechanically engageable with said first mechanical closure
element.

6. The absorbent article according to any of the preceding
claims additionally comprising elasticized side panels
disposed in said second waist region. laterally outwardly from
and along a portion of said side edges of said absorbent
core, each of said elasticized side panels being elastically
extensible in at least the lateral direction.

7. The absorbent article of Claim 6 wherein each of said
elasticized side panels comprises either an ear flap
extending outwardly from and along a portion of said side
edge of said absorbent core in said second waist region and
an elastic side panel member operatively associated with and
secured in said ear flap, preferably a zero strain stretch
lamipgte, a zero strain stretch laminate portion and an
extension panel portion wherein said elastic side panel
member has a length less than the length of said ear flap and
extends from said end edge longitudinally inward such that a
portion of said topsheet and said backsheet in said
elasticized side panel is extended beyond their yield point
to form an extension panel ‘in said elasticized side panel
that does not concentrate stresses adjacent the leg regions
of said elasticized side panel, or an elastic side panel
member secured 1in an elastically contractible condition
between said topsheet and said backsheet in said ear flap; or
a separate member joined to said containment assembly.

8. The absorbent article of Claims 6 or 7 wherein each of said
elasticized side panels has differential extensibility along

e s .
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absorbent article, having |ongitudinal edges, end edges, a first wai st
region, a second waist region opposed to said first waist region, an outer
sur.face, and an inner surface, the absorbent article conprising: a
cont ai nment assenbly conprising an outer covering |layer and an absorbent
core having side edges and wai st edges, preferably said contai nnent
assenbly conprising a |iquid pervious topsheet, a |liquid inpervious
backsheet joined to said topsheet, and ap absorbent core positioned between
sai d topsheet and sai d backsheet; an elas?lcized wai st band di sposed

| ongi tudinal 'y outwardly from and along a portion of said waist edge of

sai d absorbent core iitssailongitudtnalai &xisr eghem, sdgetrhedasin cithed atiesaband

being el astically extgRgtbida, '?r@ﬁerhsﬁstwhhmd &merahté#au eektéa@abﬁﬂdy of
characterized in that a dua

absorbent article, gg 8°”d|95| ﬁgegﬁstlngcp si éStpeaWei adJagJ?\?Ssaw end the
- edge is ‘less than the lateral extensibility of portions of
said elasticized side panel longitudinally inwardly from said
end edge. '

9. The absorbent article according to any of the preceding
claims wherein said elasticized waistband comprises a portion
of said topsheet, a portion of said backsheet, and an elastic
waistband member positioned between said topsheet and said
backsheet, preferably wherein said elastic waistband member .
comprises a heat shrinkable elastic material, an elastomeric
foam, or an elastomeric stretch laminate, and more preferably
wherein a portion of said backsheet forming said elasticized

waistband has been removed to form a windowed elasticized
waistband.

10. The absorbent article according to any of the preceding
claims additionally comprising a positioning patch located
subjacent each said anchor zone for positioning said first
attachment component so that said waist closure may more
effectively be passively activated, preferably wherein a
positioning patch is Jlocated subjacent each said first

' attachment component for positioning said first attachment
components so that said waist closure may more effectively be
passively activated, more preferably wherein said positioning
patches, and most preferably each said elastic side panel
member, each comprise an elastomeric foam.

11. An absorbent article, preferably a unitary 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: '
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fasteni ng system conprising: (i) a primary fastening systemfor
providing a side closure for the absorbent article by maintaining said
first waist region and said second wai st region in an overl appi ng
configuration such that lateral tension is maintained around the
circunference of the absorbent article to maintain the absorbent article on
the wearer, said primary fastening system conprising: (a) a securenent
menber di sposed adj acent each of said | ongjtudinal edges in said second

wai st regi on; and 63 (b) at |east one T'andi ng nmenber disposed in said
first waist region, said | andi ng nenber bei ng engageable with said
securenment nenbers; ascontainment assembly comprising an outer covering layer and

an absorbent core having side edges and waist edges,
preferably said containment assembly comprising a liquid
pervious topsheet, a liquid impervious backsheet joined with
said topsheet, and an absorbent core positioned between said
topsheet and said backsheet, said absorbent core having side
edges and waist edges;

elasticized side panels disposed in said second waist region
laterally outwardly from said side edges of said absorbent
core, each of said elasticized side panels being elastically
extensible in the lateral direction; and

characterized 'jn that a dual tension fastening system is
disposed on the .absorbent article, said dual tension
fastening system comprising:

(i) a primary fastening system for providing a variable
positioning side closure for the absorbent article by
maintaining said first waist region and said second waist
region in an overlapping configuration such that lateral
tension is maintained around the circumference of the
absorbent article to maintain the absorbent article on the
wearer, said primary féstening system comprising:

(a) a tape tab disposed adjacent each of said
longitudinal edges in said second waist region, each of

said tape tabs comprising a first fastening component;
and

(b) at least one landing member disposed in said first
waist region, said -landing member comprising a second
fastening component engageable with said first
fastening component of said tape tabs; and

{(ii) a waist closure system for providing a variable
positioning, passively activated, waist closure for the
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(1) a wai st closure systemfor providing a variable positioning,

passi vely activated wai st closure for the absorbent article that

dynam cally mmintains/creates |ateral tension through at |east a portion
of said elasticized wai st band, sai d wai st cl osure system
conprising: (a) at |east one first attachnment conponent disposed in said
first waist region, said first attachnent conponent being positioned so
as to be longitudinally aligned with saig el astici zed wai st band, and (b) at
| east one second attachnment conponent di %osed in said second wai st region,
sai d second attachment conponent being engageable with said first
attachment conponent soabdvrbenthenrticiepr ithat y dynasicadly s dadntEicls/Galates

second wai st region ove“ §.| s?engiérj Eﬁ{""@?t ot 1999’{ %“Bz?#t%nt{@tsgfé" d.s cond

attachnment conponent eng sai achme onen
t WO sald waist closure system comprising:

(a) a pair of first attachment components disposed in
said first waist region, said first attachment
components being positioned so as to be longitudinally
aligned with said elasticized side panels and laterally
spaced from each other; and

(b) at least one second attachment component disposed
in said second waist region, said second attachment
component being eéngageable with said first attachment
components so that when the primary closure is formed,
said second waist region-overlaps said first waist
region such that said second attachment component
engages said first attachment components to dynamically
maintain/create lateral tension through at least a
portion of said waist.
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anchor zones | ongi tudi nal |y aligned wth said elasticized

wai st band o) as to dynam cally maintain/create |ateral tension
t hrr-ough at |l east a portion of said elasticized wai stband. 2. The
absorbent article of Claim1l wherein said waist closure system conpri ses:
(a) a pair of first attachnent conponeﬁ?s preferably joined to said
backsheet in said first waist region, said first attachnment conponents

bei ng positioned so as to be Iongit;gggﬁééézaligned with said elasticized
wai st band, preferably | ongitudinall fromsaid tape tabs, and nore

preferably laterally spaced from 64 each other by at |east about 25 mm

said first ApgORBENT ARTICLE WITH FASTENING SYSTEM PROVIDING DYNAMIC
ELASTICIZED WAIST BAND FIT

Absorbent article such as disposable diapers,
incontinent briefs, diaper holders, and the like, that have
elasticized waistbands (34) with a dual tensioning fastening
system that improves the dynamic fit of the elasticized
waistband as well as the containment characteristics of the
absorbent article. The dual tension fastening system
comprises a primary fastening system (38) and a waist
closure system (40). The waist closure system (40) 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 roll-over of the
elasticized waistband. The absorbent article additionally
preferably comprises a pair of elasticized side panels (30)
disposed in the second waist region. The elasticized side
panels preferably comprise a "zero strain" stretch laminate
and also preferably having an extension panel (110) adjacent
the leg of the wearer.

Figure 4
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attachnment conponents preferably each conprising a first nmechanical closure
el ement conprising a hook fastening material or a | oop fastening material;
and (b) at | east one second attachnent conponent disposed in said second
wai st region, said second attachnment conponent preferably conprising a
second nmechani cal closure elenment conprising a |oop fastening material or a
hook fastening material nechanically engageable with said first nmechanical
cl osure el ement so that when the prigﬁﬁp closure is forned, said second
wai st region overlaps said first wai egi on such that said second
attachnment conponent engages said first wai st attachnment conponent to
dynam cally maintain/create-lateral tension through at least a portion
of said elasticized waistband. 3. The absorbent article of Cam 2

wherein said topsheet anp76§e§ said 68-200 fastenhp material of
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attachnent conponent, and wherein said hook fastening material of said
first attachnment conponent conprises an array of prongs havi ng engagi ng

el enents oriented inward toward the | ongitudinal centerline of the
absorbent article. 4. The absorbent article according to any of the
precedi ng cl ai ns wherein each securenent nenber conprises a tape tab having
a fixed portion joined to said outer covering layer, a tab portion
extendi ng outwardly from said Iongitug%nﬁ; edge and joined to said fixed
portion, and a first fastening conponértdi sposed on said tab portion. 5.

The absorbent article of Claim4 either wherein said first fastening
conponent of said tape tab conprises an adhesive attachnent |ayer for
adhesi vely securing said tape tab to said | andi ng nenber, said |anding
menber conprising a second fastening conponent preferably conprising a
portion of said
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65 backsheet or a separate reinforcing strip joined to said backsheet; or
wherein said first fastening conponent conprises a first nmechanical
closure elenment, preferably a hook fastening material, and said |anding
menber conprises a second fastening conponent conprising a second
mechani cal. closure elenent, preferably a Iloop fastening material,
mechani cal | y engageable with said first nechanical closure elenent. 6.

The absorbent article according to any,of the preceding clains
additionally conprising elasticized 1 b panel s di sposed in said second
wai st region |laterally outwardly fromand along a portion of said side
edges of said absorbent core, each of said elasticized side panels being

el astically extensible in at |l east the lateral direction. 7. The
absorbent article of Cdaim 6 wherein -each of said
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el asticized side panels conprises either an ear flap extendi ng outwardly
fromand along a portion of said side edge of said absorbent core in said
second wai st region and an el astic side panel mnenber operatively associ ated
with and secured in said ear flap, preferably a zero strain stretch

| am nate, a zero strain stretch |lamnate portion and an extension panel
portion wherein said elastic side panel nenber has a length | ess than the

| ength of said ear flap and extends frg éald end edge longitudinally

i nward such that a portion sai d g% heet and said backsheet in
said el asticized side panel |s ext ended beyond their yield point to form an
extensi on panel in said elasticized side panel that does not concentrate
stresses adjacent the |eg regions of éal d el asticized side panel, or an

el astic side pagoh nenber secured n elastlcally cgé racti bl e condition

bet ween sai d tops eessad:ﬂ,ttaalﬂ% ksheet /7@ said e p5@r a separate
nmenber j oi ned Ef said donta n?/ \\\ 120

36,40,46
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8. The absorbent article of Clains 6 or 7 wherein each of said

el asticized side panels has differential extensibility al ong 66 its

| ongi t udi nal axis when stretched in the |lateral direction,
preferably wherein the |ateral extensibility of the portion of said

el asticized side panel adjacent said end edge is less than the | ateral
extensibility of portions of said elasticized side panel |ongitudinally
inwardly fromsaid end edge. 9. The absorbent article according to
any of the preceding clains wherein 341& el asticized wai st band conpri ses
a portion of said topsheet, a portion of said backsheet, and an el astic
wai st band nenber positioned between said topsheet and said backsheet,
preferably vvhere.}é"lssfaél el astic wai st band rrenber
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conprises a heat shrinkable elastic material, an elastonmeric foam or an

el astoneric stretch lamnate, and nore preferably wherein a portion of said
backsheet form ng said el asticized wai stband has been renoved to forma

wi ndowed el asticized wai stband. 10. The absorbent article according to
any of the preceding clains additionally conprising a positioning patch

| ocat ed subj acent each said anchor zone for positioning said first
attachment conponent so that said waisgsg osure may nore effectively be
passively activated, preferably wherein a positioning patch is |ocated

subj acent each said first attachment gonponent for pogétioning said first

attachment conponents so that said walsst esure may fmre effectively be
passively activatedTpre preferably w i #si t{ oni ng patches, and
nost preferably eQ ai d el ast | e/, eagh conprise an
el astomeric foam \ An  absqr& preferably a unitary
di sposabl e \\‘
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absorbent article, having |ongitudinal edges, end edges, a first wai st
region, a second wai st region opposed to said first waist region, an outer
surface, and an inner surface, the absorbent article conprising: 67 a
cont ai nment assenbly conprising an outer covering |layer and an absorbent
core having side edges and wai st edges, preferably said contai nnent
assenbly conprising a |iquid pervious topsheet, a |liquid inpervious
backsheet joined with said topsheet, and an absorbent core positioned

bet ween said topsheet and said backsheet/1%ai d absorbent core havi ng side
.edges and wai st edges; el asticized side panels disposed in said second
wai st region laterally outwardly from said side edges of said absorbent
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core,
the lateral direction;
system is disposed on the absorbent

fasteni ng system conpri si ng:

a

each of said elasticized side panels being elastically extensible in
and characterized in that a dua

tensi on fastening

rticle, said dual tension

(i) a primary fastening systemfor providing a

vari.abl e positioning side closure for the absorbent article by naintaining

said first wai st
configuration such that lateral tension,_i
circunference of the absorbent article ?6

regi on and said second wai st

i

region in an overl appi ng
mai nt ai ned around the
Haintain t he absorbent article on

the wearer, said primary fastening system conprising: (a) a tape tab
di sposed adjacent each of said |ongitudinal edges in said second wai st
region, each of said tape tabs conprising a first fasteni ng conponent; and

(b) at

822

821

PN

| east one | andi ng nenber disposed in said first

Fig. 8B
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wai st region, said | andi ng nenber conprising a second fastening conponent
engageabl e wth sai d first fastening conponent of said tape tabs; and
(11y) a wai st closure systemfor providing a variable positioning,
passively activated, waist closure for the 68 absorbent article that
dynami cally maintains/creates lateral tension through at |east a portion
of Said waist, said waist closure systemconprising: (a) a pair of first
attachnment conponents disposed in said%!idst wai st region, said first
attachnent conponents being positioned 3%s to be | ongi tudi nally aligned
with said elasticized side panels and |aterally spaced from each other; and

910




(b) at |east one second attachnment conponent disposed in said second wai st
regi on, said second attachnent conponent being engageable with said first
at tachment conponents so that when the primary closure is fornmed, said
second wai st region overlaps said first wai st region such that said second
attachnment conponent engages said first attachment conponents to
dyrfamical ly maintain/create lateral tension through at |east a portion of

sai d wai st.
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