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4 material, and nore particularly to a gathered, ruffled or puckered

| ayered conposite material. The conposite materi al IS conpri sed aced
first layer of a flexible, reversibly el ongat abl emasmtl

for exanple a fabric, film foam or conbi nation thereo

spaced apart positions 10 to at |east one additional Iaye

mat eri al, such as for exanple a fabrig,qfilm foam or natlon

t her eof ; wherein both | ayers are gathered, the gathers of one |ayer
being aparallel to the qathers of the other layer. The | ayer ed

conposites of this invention may be used in the 15 manufactur.e of wvari ous
pr(r)rguct s i ncl uHHERSAANSR St laminate syeby aris aigdorenndnpr@siulatent

Do, wan g L e S e, o, Pindes o A pteed
pandages, 10U onpafURS Bige Y Bublert 53 AP U TS ~in
the |ike. lorRpidrEMaLl Y stietiche@)T| 6ke passed between a pa:.r of
S pressure rolls traveling at the same peripheral speed. One
of the rolls is provided with relatively small or narrow
projections in a desired pattern, the projections cooperating
with the second roll to press together, into adhesive
contact, small portions of the two plies of rubber; so that
10 relatively closely spaced small areas of the superposed plies
will be united in a pattern similar to that of the
projections on the pressure roll. Harwood in US Patent
3,025,199, describes an untensioned stretch laminate web,
specifically suggested for use in toweling, wiping material
15 and expendable garment material. Harwood describes the
formation of a scrim comprised of intersecting sets of
threads or filaments that are bonded to each other at their
points of intersection to form a reticulated reinforcing
network, the threads or filaments being preferably resilient.
20 A pair of nonwoven layers are attached preferably to opposite
sides of the reinforcing network scrim. The laminate of
nonwovens and scrim is subsequent subjected to a stretching
operation in one or more directions to permanently expand the
nonwoven layers. When the tensile forces of the stretching
25 operation are removed, the reinforcing network restores
itself and the outermost nonwoven plies exhibit Z-direction
bulking in the areas where the nonwovens are not bonded to
the reinforcing network.

30 Sisson in US Patents 4,107,364 and 4,209,563 describes a



25 The manufacture of flexible, gathered materials, by covering
tensioned elastic material with a second material, and securing the

second materi al
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of releasing the tension of the elastic mterial,
An early 30 description of such a material, an |ntermtt

to the tensioned el astic mat eri al mggmp*n aced ep
art.

preferred embodiment, which is an untensioned stretch
laminate comprised of at least one ply made substantially of
relatively elastomeric synthetic polymeric filaments and at
least one ply made of elongatable but relatively nonelastic
synthetic polymeric filaments.

Ness in US Patent 4,525,407 discloses disposable diapers and
surgical gowns incorporating untensioned stretch laminate
composites comprised of an untensioned elastic member
intermittently bonded to one or more unstretched less
extensible substrates, the resulting laminate being rendered
elastic by stretching. On stretching the laminate, the
substrate undergoes permanent elongation and may become
delaminated from any other substrate, but remains
intermittently bonded to the elastic member. Upon release of
the applied tensile forces, the elastic member causes
puckering, i.e., Z-direction bulking, of the permanently
elongated substrate between the bonding points.

US Patent 5,336,545 issued to Morman describes a composite
material made by joining a nonelastic material which has been
tensioned to neck it down to a narrower width and joined to
an elastic sheet. The composite material is elastic in a
direction parallel to the direction of neckdown and may be
stretched in that direction to the breaking point of the
necked material. Neither of the two materials comprising the
composite become gathered.

Ruffled or gathered fabrics have also been disclosed, for
example, in US Patent 4,720,415 issued to Taylor et al and by



unt ensi oned stretch am nate web, is given in US Patent 2,075, 189
I ssued to Galligan et al, where two superposed conti nuous plies of
r'ubber, one of which is under tension and | ongi t,HdI nal |y stretched, are

passed between a pair of 5 pressure rolls travel i ng ddpher al
speed. One of the rolls is provided with relative l r ow
projections in a desired pattern, the prQJQ§L10ns coo 1 th the
second roll to press together, into adhesive contact, snmall portions of
the two plies of rubber; so that 10 relatively closely spaced smal | areas
of the superposed plies | be unlted in_a tern simlar to that of

t he pr oj ectBusis oRtt Ad ﬁ-rfbs@%r atent S, 15} whepeipatantraditional
3,025,199, des@idfisicAnmembersi psechﬁpneé&h tanandbgckEheet tYECiifd cehen

e o At hinebin 1Tt B0pRRERdRblS dirEnt
i ntersecting settt& dfackshedtr camid strétthmthies elast i endmbeled tTheaebasther
at their g PYdihSe’ o' oSG PA1LAsLE" YPeifh! 4! FuFh1ed "bY Ch3Phered
material. Materials such as these include an elastomeric
material which forms a stretchable elastic layer. To at
least one side of this material while in a stretched
condition there is attached another gatherable layer. Once
10 the two layers have been attached to one another, the elastic
layer is allowed to retract thereby gathering up and
puckering the nonelastic gatherable layer to form a three
dimensional material. US 4,891,258 to Fahrenkrug describes
a stretchable composite structure wherein the stretchable
15 layer may comprise a pervious elastomeric film.

The prior art of composites that are stretchable or contain
stretchable components, requires the presence of a reversibly
elongatable component, that provides reversible restoring
20 forces, to be bonded to a relatively inelastic less easily
extendible component, thereby creating a gathering, ruffling
or puckering of the inelastic component; the gathering of the
inelastic component being orthogonal to the direction in
which the laminate or the elastic component is extended,
25 i.e., in a direction cross to the direction of stretch.
Additionally, the gathering is obtained only: in the
inelastic component, the elastic component remaining
relatively ungathered. Where gathering may be achieved in
both layers of a layered composite, as in some stretchable
30 cuffs and waistbands of disposable products of sanitary



network, the threads or filanments being preferably resilient. 20 A pair of

nonwoven | ayers are attached preferably to opposite sides of the

rei nforcing network scrim The | am nate of NONWOV e SAdtiHS BeénRepisced
subsequent subjected to a stretching operation in one

directions to permanently expand the nonwoven | ayers. ile
forces of the stretching 25 operation are genoved, the ng
network restores itself and the outernost nonwoven plies exhibit
Z-direction bul king in the areas where the nonwovens are not bonded to

the reinforcing network. 30 Sisson in US Patents 4,107,364 and 4, 209, 563
describes a  napkins and diapers, the gathers of oneé layer are parallel to

those of the other layer, both gathers being orthogonal to
the direction of stretch.

SUMMARY OF THE INVENTION

It is an object of this invention to provide a gathered,
ruffled or puckered layered composite material, having a

10 plurality of layers, wherein at least two of the component
layers of the composite are gathered, and wherein the
direction of gathering of at least one of the gathered
component layers is aparallel to the direction of gathering
of an at least one other component layer.

15
It is a further object of this invention to provide a
gathered, layered composite material, having a plurality of
layers,. wherein the material is a flexible, elastic or
relatively nonelastic, fabric, £film, foam or combination

20 thereof, wherein at least one of the component layers is
reversibly elongatable and thereby tensionable, i.e.,
stretchable, and is concomitantly reversibly narrowable
across its major surface in a direction orthogonal to the
direction of tensioning.

25
It is a further object of this invention to provide a method
of making the gathered, layered composite materials of this
invention.

30 It is a further object to provide novel absorbent products



preferred enbodi nent, which is an untensioned stretcﬁhmsmmh@gbnat

conprised of at Ieast one ply nmade substantially of laced

el astonmeric synthetic polynmeric filanents and at de of
el ongatabl e but relatively nonelastic 5 synthetic poly

Ness in US Patent 4,525,407 discloses disposable diapers and surglcal
gowns i ncorporating untensioned stretch lamnate conposites conprised
of an untensioned elastic nmenber 10 intermttently bonded to one or
nore unstretched |ess extensi bl e substrates, the resulting |am nate

bei ng rendered el astic by _stretchin On stretchln he | am nat
the subst r S&F r%ﬁ@g %@Hmﬂﬂﬁhe¥§§mg&?VSHegnﬁoﬁgyggyﬁnﬂ? 2fafs of

this invention.

In accordance with the present invention, there has been

5 provided a novel, multi-layered composite material, comprised
of at least two layers of a fabric, film, foam or combination
thereof, wherein the first layer is a flexible, reversibly
elongatable, tensionable material, and which is bonded at
spaced apart positions to at least one additional layer of a

10 flexible sheet material, wherein both layers are gathered,
the gathers of one layer being aparallel to the gathers of
the other layer.

Also provided in accordance with the present invention is a

15 method of forming a gathered, multi-layered composite
material, having gathers, ruffles or puckers, comprising the
steps of:

first tensioning a first layer of a flexible, reversibly

20 elongatable, tensionable, material such as for example
a fabric, film, foam or combination thereof in an amount
that is effective to stretch, i.e increase its length
beyond its original relaxed untensioned length in the
direction of tensioning, and to also results in a

25 narrowing of the width of the first layer to less than
its original relaxed, nontensioned width in a direction
approximately coplanarly orthogonal to the direction of
tensioning;

30 while in a tensioned state, adhering or otherwise



del am nated from any other substrat e, but remai ns 15

intermttently bonded to the elastic nmenber. Upon rel ease of t he
applied tensile forces, the elastic nenber causes RIE KRLIHABech Réplaced
Z-direction bul king, of the permanently el ongated s n the
bondi ng points. 20 US Patent 5, 336,545 issued to Nbra% gm
conposite materi al nmade by joining a no§1ej_ast I ¢ mat been
tensioned to neck it down to a narrower widih and joined to an el astic
sheet. The conposite material is elastic in a direction parallel to

the direction of neckdown and nmay be 25 stretched in that direction to the
breaki ng point of th¥ecur %cl@t? nkiEBtal la¥@rs hat oRiseEet9o sRacad appart

conprising the Cmﬂﬁiéﬁs bgtenyg get maaed a ?ort&fxf bedtRe g&rber nger,
fabrics have al so be,gn dlgc sed or 30 gng gl US_Pat %nt x Eﬁ
i ssued to Tayl or et g one” addition layer o fexible
nontensioned material such for example a fabnc, film,

5 foam or combination thereof to form a layered composite

material;

and then releasing the tension on the first layer of the

composite material to form a gathered, layered composite
10 material; the gathers comprising raised portions of

material extending above and below the surface of the

composite material, and appearing on both the first

layer and the at least one additional layer, the gathers

of one layer being aparallel to the gathers of the other
15 layer.

Also provided in accordance with the present invention are
novel absorbent products which incorporate the layered
composites of this invention, as component parts of these

20 products, including but not limited to diapers, sanitary
napkins, incontinence products, as well as bandages, wound
dressings, surgical dressings, cushioning and bandages for
the treatment of stasis ulcers, surgical drapes, underpads
and the like.

25

BRIEF DESCRIPTION OF THE DRAWINGS

The above mentioned and other features and objects of this
30 invention, and the manner of attaining them, will become more
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Buell et al in US Patent 5,151,092 wherein a traditional

Is applied to a backsheet that is then prestrai ned by
racreetch

material which forns a stLebchabI e elastic ayer

apparent and the invention itself will be better understood
by reference to the following description of embodiments of
the invention taken in conjunction with the accompanying
drawings, wherein:

Figure 1A is a schematic view of an apparatus for forming the
layered composite material of this invention.

Figure 1B is a schematic view of an alternative version of
the apparatus shown in Figure 1A for forming the layered
composite material of this invention.

Figure 2A is a schematic view of another apparatus for
forming the layered composite material of this invention.

Figure 2B is an enlarged plan view of a configuration of
bonding stage components used in the apparatus shown in
Figure 2A for forming the layered composite material of this
invention.

Figure 2C is an enlarged plan view of a alternative
configuration of bonding stage components used in the
apparatus shown in Figure 2A for forming the layered
composite material of this invention.

Figure 2D is a schematic view of an alternative version of
the apparatus shown in Figure 2A for forming the layered

composite material of this invention.

Figure 2E is an enlarged plan view of a configuration of



| east one side of this material while in a stretched condition there is
attached anot her gatherable [ayer. Once 10 the two |ayers have been

attached to one another, the elastic layer is all otk Hislel Aldlaced
t her eby gat hering up and puckering the nonelastic g to
forma three di mensi onal material. US 4,891,258 to FE nH HHLE l[cirl bes
a stretchabl e conposite structure whereint Stretchab . y
conprise a pervious elastoneric film e prior art of conposites that
are stretchable or contain stretchabl e conponentsh reqU|re3 t he

resence of a rgversibly el ongat abl.e co nent, that provides

Iroeversi bl e restﬁ??ﬂ st,a&q:eg mg’enﬁétﬁo t 6Pa the a2PPaFatusel gBeve in
| ess easily Fkgueecmblﬁonommnmg théelspored RRinpts it Wat¥r il of this
ruffling origygggiéﬂg of the inelastic conponent; the gathering of the
I nel asti c conpornen erng orthogonal to the direction in whi ch the

| am nate or the elastic conponent is extended, 25 i.e .h in a ﬂirectlon
cross to thg di n si & et fggatl | % t heni

o F‘fé&t@ ﬁ' 14 ﬁgstlcla ent, t'} %efl as %lt'é(l‘ &r?%

d onl | ne
?2;2:2?ng y configuration of bonding stage components used 1n the

apparatus shown in Figure 2D for forming the layered
composite material of this invention.

10 Figure 3 is a plan view, before elongation, and concomitant
narrowing orthogonal to the direction of elongation, of a
flexible elongatable material used to form the .layered
composite material of this invention.

15 Figure 4 is plan view of an elongatable material, after the
elongatable material shown in Figure 3 has been elongated and
concomitantly narrowed orthogonal to the direction of
elongation, intermediate to forming the layered composite
material of this invention.

20
Figure 5 is a plan view of a flexible material used to form
the at least one additional layer before it is bonded to the
first layer to form the layered composite material of thls
invention.

25

Figure 6 is a perspective view of a layered composite
material of this invention comprised of the elongatable
material, shown in Figure 4, after it has been elongated and
concomitantly narrowed orthogonal to the direction of
30 elongation, attached to an at least one additional layer and



rel atively ungat hered. Where gathering may be achi eved in both | ayers
of a layered conposite, as in sone stretchable 30 cu §s}é&‘iha¥\1§deﬁk ds of

di sposabl e products of sanitary MI“I“IJL“‘\! “e of

napki ns and di apers, the gathers of one | ayer are paraljl
the other | ayer, both gathers being orthogonal to

untensioned to form the layered composite material of this
invention.
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Figure 7 is a perspective view of another layered composite
5 material of this invention.

Figure 8 is a partial cross section of a perspective view of
yet another layered composite material of this invention.

10 Figure 9 is a perspective view of sanitary napkin made with
the layered composite material of this invention.

Figure 10 is a perspective view of another sanitary napkin

made with the layered composite material of this invention.
15

Figure 11 is a perspective view of yet another sanitary

napkin made with the layered composite material of this
invention.

20 Figure 12 is a partial cross section of a perspective view of

a sanitary napkin comprised of an insert made of the layered
composite material of this invention.

25 DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed to a novel gathered,
layered composite material; and ‘more particularly to a
gathered, layered composite material which is comprised of at
30 least two layers of for example a fabric, film, foam or



5 SUMMARY COF THE | NVENTI ON It is an object of this invention to

provi de a gat hered, ruffled or puckered | ayered conposite material,

having a 10 plurality of layers, wherein at |east twoqRfsiddain wred
T \al | el

| ayers of the conposite are gathered, and wherein the
gat hering of at |east one of the gathered conponent U

to the direction of gathering of an atibeast one oth en ayer.
15 It is a further object of this invention to provide a gat her ed,
| ayered conposite material, having a plurality of | ayers, wherein the

material is a flexible, elastic or rel atively nqnelastic, fabric, film

foam or conbi nEORBENAGiom thegeotn £ach af EBEsAtoAEAFt (IH0 Ryerepeing
| ayers is gatdietied,y tHeongathers ofd drierbéyet cbeingalpardli®l to the

stretchable, ar&%tihsércsorgf) fT{ﬁg n%!ty‘erre %, eirb.I yIQa:rirsO\@%%ls%.dered an important
feature of the present invention that the gathers appear on
5 Dboth the first layer and the at least one additional layer,
the gathers of one layer being aparallel to the gathers of
the other layer, wherein the aparallel relationship of the
gathers of each layer with each other is described as

follows:

10

Each layer is roughly planarly parallel to each other
layer. The gathers of each layer have an alignment
directionality with each other, in that they are aligned
substantially parallel, i.e., in the same direction with
15 each other. The angle of alignment directionality, that
the gathers of one layer makes with the alignment
directionality of the gathers of the other layer, is
preferably greater than 0°, and is most preferably about

90°.

20

To be noted, is that alignment directionality of the
gathers of each layer exists on relatively narrow pieces
of the composite material, as may be used, e.g., on a
cuff of a sanitary napkin or the waistband of a diaper,
25 as well as on relatively wide pieces of the composite
material, as may be used, e.g., on the top layer or the
bottom layer of a sanitary napkin. It should also be
noted, that alignment directionality is best perceived,
without recourse to magnification, on large areas of
30 material , e.g., about one square inch, than on small



across its major surface in a direction orthogonal to the di rection of

t ensi oni ng. 25 It is a further object of this invention to provide a
met hod of making the gathered, |ayered conposite natﬁﬁgﬁl»m{gfgeg,hk ]aced
invention. 30 It is a further object to provide novel aT mml eﬁ'
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areas, such as narrow strips. Such larger areas are
particularly useful when one needs to see the alignment
directionality of the gathers when the gathers are in
_ the form of, e.g., quilted puckers rather than, e.qg.,
5 parallel gathers, where the alignment directionality is
more readily apparent.

The present invention is also directed to a novel method of
making a layered composite material comprising:
10
Tensioning a first layer, having a length and width, of
a flexible material comprised at least in part of a
reversibly elongatable, tensionable material such as for
example a fabric, film, foam or combination thereof; the
15 tensioning being an amount that is effective to stretch,
in approximately the direction of tensioning, the first
layer beyond its original relaxed, nontensioned length
dimension, and to also cause a narrowing of the first
layer, in a direction approximately coplanarly
20 orthogonal to the direction of tensioning, beyond its
original relaxed, nontensioned width dimension.

Reversibly elongatable is meant to describe the property of
an elongatable material, after being tensioned to stretch the

25 material and the tensioning being relaxed, wherein the
material returns to within at least about 86% of its
prestretched dimension.

While in a tensioned state, the first layer is adhered or
30 otherwise secured, by bonding means that are at least



derived fromthe gathered, layered conposite materials of this
i nventi on. In accordance with the present inventi 0%15Eltfé§trl—?asﬁge§ﬂz

n, 5
provi ded a novel, nulti-layered conposite naterial, conp il
| east two layers of a fabric, film foam or conbi natlon cJ MIH
wherein the first layer is a flexible, reversibly
tensionable material, and which is bonded gff - spaced apart positions to
at | east one additional layer of a 10 flexible sheet nmaterial, wherein
both | ayers are gathered, the gathers of one layer being aparallel to
t he gat hers of t ot her er vided in accordance with
the present inmt?’t?t}a% %eE%raﬁﬁgh(;&o“anFoﬂ%f"ré‘e% fht fd8cgete spaced
mul ti-|ayered apaﬁmqwsatxonsmlmgaht Newsty agpolreion ofif thesfDrsPULkpes,
conprising the to an' C8e cieast: one additional layer of a nontensioned
flexible material comprised for example of such materials as
5 a fabric, film, foam or combination thereof, to form a
layered composite material comprised of for example a fabric,
film, foam or combination thereof. The tension on the first
layer of the composite material is then released to form a
gathered, layered composite material.

10
To be further noted, is that the at least one additional
layer may undergo some tensioning and concomitant narrowing
in the process of forming the composite material of this
invention. This tensioning and concomitant narrowing may be

15 tolerated as long as it is insufficient to negate the
formation of gathers in the both the first layer and the at
least one additional layer, the gathers of one layer being
aparallel to the gathers of the other layer.

20 To be yet further noted, that an important feature of this
invention is that the tensioning of the first layer be
accompanied by a narrowing of the first layer, in a direction
approximately coplanarly orthogonal to the direction of
tensioning. This in contrast to the common practice in the

25 art where steps are specifically taken to prevent a narrowing
of the material in a direction coplanarly orthogonal to the
direction of stretch, when processing an elongatable material
that is either purposely placed under tension to stretch the
material or is coincidentally under some tension due to

30 differentials in tensions and speeds to which the material is
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film foam or

to stretch,

tensi onabl e, material such as for exanple a fabric,

conbi nation thereof in an anount Thik Bfteet] l3code
.e increase its length beyond its d
unt ensi oned length in the direction of tensioni

results in a 25 narrow ng of the midis of the first layer to |ess

t han

its original relaxed, nonten3Toned width in a direction
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t ensi oni ng;
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30 while in a tensioned state, adhering or otherw se

subjected as it is transported and processed from one part of
a process another part of the process. Such conventional
manufacturing steps include spreadigg, tensioning and holding
the material in a stretched, non-narrowable condition in the
orthogonal direction by means such as tentering with pins,
clips or belts; and by pulling the material in the orthogonal
direction with a ridged cylindrical spreader roll or with a
bowed cylindrical roll. The cylindrical spreader roll may

" for example have the ridges not connected to each other, or

connected as in a continuous spiral around the cylindrical
spreader roll, or combinations thereof. The ridges or spiral
preferably have high friction surfaces, e.g., of soft rubber.
The ridges also are preferably disposed, at acute angles,
with respect to either side of the side of center and the
direction of rotation of the cylindrical spreader roll. The
surface of the bowed cylindrical roll, over which the
material to be maintained in a non-narrowable condition
passes, is preferably convex. The surface of the bowed
cylindrical roll is also preferably made of a high friction
material, e.g., of soft rubber. Additionally the material may
be held in a non-narrowable condition by means of pinch or
nip rolls that are applied to the material as it travels over
the various cylindrical rolls described above.

Materials useful for the both the first layer and the at
least one additional layer of this invention are required to
be flexible in that they are capable of bending or folding so
as to gatherable. Fabrics, films, foams or combinations
thereof useful for both layers of this invention may also
include laminates of these materials.



securing the first layer, at discrete spaced apart positions

along at least a portion of the first |ayer, to

additional |ayer of a flexible nont ensi oned mat éﬁgs}le&m cep fplaced
exanple a fabric, film 5 foam or conbi nation ther #”

| ayered conposite mat eri al ; and t hen reI

tension on the first layer of the - jgoaposite materi al to forma
gat hered, | ayered conposite 10 material; the gathers conprising

rai sed portions of mat eri al extendi ng above and bel ow the surface
of the

The first layer of this invention may be chosen from
materials such as: elastic reversibly elongatable or
partially reversibly elongatable, tensionable fabrics, films,
foams or combinations thereof; and nonelastic reversibly

5 elongatable or partially rewversibly elongatable, tensionable
fabrics, films, foams or combinations thereof. All the
materials from which the first layer of this invention may be
made, on being tensioned and thereby elongated, should be
selected from those being concomitantly capable of undergoing

10 a reversible narrowing in a direction approximately
coplanarly orthogonal to the direction of tensioning.
Therefore, the first layer of this invention must be
elongated to such an extent and concomitantly narrowed
orthogonal to the direction of tensioning to such an extent,

15 to enable the tensioning and the narrowing to effect
gathering of both the at least one additional layer and the
first layer, respectively.

The at least one additional layer may be chosen from flexible
20 materials such as: elastic or nonelastic reversibly

elongatable or partially reversibly elongatable, tensionable

fabrics, films, foams or combinations thereof; nonreversibly

elongatable, tensionable fabrics, films, foams or

combinations thereof; and nonelongatable fabrics, films,
25 foams or combinations thereof.

Elastic materials are those capable of rapidly returning to

approximately their initial dimensions and shape after being

substantially deformed by a deforming force, usually a weak
30 force, and removal of such force.



conposite material, and appearing on both the first | ayer and the

at | east one additional |ayer, the gathers of one Iayer belng
aparallel to the gathers of the other 15 | ayer This Sheet tdded

i n accordance with the present invention are novel m ucts
whi ch incorporate the | ayered conposites of this

component parts of these 20 products, [nghuding but not I|n1ted to

di apers, sanitary napki ns, incontinence products, as well as bandages,
wound dressings, surgical dressings, cushioning and bandages for

the treatnent of stasis ulcers, surgical drapes, underp ads and t he

like. 25 pfenslastier Pateriaks Tareprblipagesthat age sppekleef Pering
and ot her feat lﬁéﬁsmfbd)fakﬁctﬁeﬁéb‘ymﬁr@@chedWﬁdw,exwﬁdlh@ thenerydéld

attaining themp Aé andjnghen returning essentially to their original
dimensions and shape when the tensioning force is removed.

S Such preferred nonelastic films fabrics and foams are those
capable of being tensioned, thereby being stretched, to at
least 1% greater than their original length without reaching
their yield point, the yield point being the first point on
a stress-strain curve at which an increase in strain (here

10 the stretch or elongation), occurs without an increase in
stress (here the tensioning force), i.e., where the material
has been stretched but no longer returns to its original
length. It is preferred that the nonelastic fabrics, films or
foams be capable of being stretched, without reaching their

15 yield point, from 1% to at least about 60% greater than their
original length and preferably between 5% to about 35%
greater than their original length.

It should be noted that elastic or nonelastic materials which

20 are only partially reversibly elongatable may be used in this
invention, as long as sufficient elongation reversibility and
shortening reversibility resides in the materials to create
the gathers of this invention.

25 The ability of a fabric, film or foam to be elongated is
required at least in one direction. The at least one
direction may be in the machine direction, the cross machine
direction and directions therebetween; with the proviso that
the material be concomitantly narrowed in a direction

30 approximately coplanarly orthogonal to the direction in which



- 8 - apparent and the invention itself will be better understood
by reference to the follow ng description of enbodi nents of t he
i nvention taken in conjunction with the acconpanyi ng Th SeenBiepiaced n:

T
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the material is elongated.

Fabrics, films and foams that are capable of being biaxially
elongated are also useful in this invention. Thus, the
S reversibly elongatable, tensionable fabrics, films and foams
useful in this invention may be capable of being tensioned in
a single direction, in two directions, or in a plurality of
directions, e.g., where the film or fabric is stretched in
both the X and Y directions relative to its surface, as well
10 as in its upward or Z direction, either in a specific zone
area or over its entire surface. The foregoing
notwithstanding, it is important in the practice of this
invention, that biaxially elongatable materials be tensioned
in a first direction, e.g., the machine direction, and also
15 be allowed to narrow in a second direction, e.g., the
crossmachine direction, that is coplanarly orthogonal to the
first direction. If, however, biaxially elongatable
materials are used and are also tensioned in the second
orthogonal direction, it is required that they be tensioned
20 in the second direction to a degree that can be surpassed by
the potential of the material to recover by expanding; and
thereby be capable of expanding coplanarly orthogonal to
direction of tensioning, from the narrowing it experienced
when it was in tension.
25
Reversibly elongatable, tensionable materials that are useful
for the first layer and the at least one additional layer are
well known in the art, and are represented either by elastic
films, fabrics and foams and by nonelastic films, fabrics and
30 foams that are capable of being tensioned and are able to



Figure 1A is a schematic view of an apparatus for form ng the | ayer ed

conposite material of this invention. ~ Figure 1B is a schematic \é.lgc% of
an alternative version of 10 the apparatus shown in Fi (Juis8hegidlas 5Fe 1 ng
t he | ayered conposite material of this invention. i ‘YS a
schematic vi ew of another apparatus for formng the | te
material of this invention. 15 Figure 2B Ls an enlarged plan view of a
configuration of bondi ng stage conponents used in the apparatus shown
in Figure 2A for formng the |ayered conposite material of this

i nvention. 20 Figure 2C is an enlarged plan, view,of a_alternative

confi guration FeWHTHi Af iﬁifé: cHRpBALh: £ skhkein prdginal, SR3LoR$ AR

in Figure 2A f hdpe wheph the tensieding f6p0RObS remoxed ) aMatferildils useful
' nvention. for the at least one additional layer may also include
nonelongatable films, fabrics or foams.

Suitable films useful for the first layer and the at least
one additional layer of this invention may be chosen from
those that are continuous, i.e., nonperforate, or from those
that are perforate. The perforate films include those:
10 having apertures that are either essentially in the plane of
the film; having apertures that are three dimensional in the
sense that the defining walls of the apertures extend beyond
the plane of the film; and perforate films having
combinations of in the plane apertures and apertures that are
15 three dimensional. Films are also meant to include those
that are embossed. The embossments include those that are
large enough to be seen by eye or to be felt by touch; and
also include those that are not easily detected by eye or by
touch, e.g., microembossments that may lend a matte finish to
20 the film and may also lend a fabric feel to the film.
Elasticity, elongability and the ability to be narrowed, for
films, will generally, but not without exception, increase
with reduced thickness, increased plasticization, increased
number of apertures and increased area occupied by the
25 apertures. Of course, the chemical nature, molecular weight
and degree of crosslinking, plasticizer concentration and
other factors will also dictate the elasticity and
elongatability of the film. Films that are approximately
less than or equal to 10 millimeters thick are preferred;
30 with films that are approximately equal to or less than 3



25 Figure 2D is a schematic view of an alternative version of t he
apparatus shown in Figure 2A for formng the |ayered ?@ eepfieplaged
of this invention. 30 Figure 2E is an enlarged plan vie I
configuration of
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millimeters thick being more preferred.

Suitable fabrics useful for the first layer and the at least

one additional layer of this invention may include flexible

S paper products such as tissues and flexible fabrics that are
woven, knitted or nonwoven. The tissues and woven and
knitted fabrics may include those that are made by any of the
several processes that are known in the arts of paper making,
weaving and knitting, respectively, and yield the various

10 tissue and fabric structures and designs that are known in
these arts. Nonwovens, however, are particularly preferred

for their low cost and the wide range of properties that can

be imparted to them by the processes of forming and finishing

and by the materials from which they are made. Suitable

15 nonwoven fabrics, as defined by the processes by which they
are made, may include wetlaid, airlaid, spunbond, meltblown,
chemically bonded, thermally bonded, hydroentangled nonwoven
fabrics and nonwoven fabrics resulting from combinations of

such processes. Nonwovens are more likely to be elongatable

20 if they are of low basis weight, bonded lightly or not at
all, e.g., hydroentangled, meltblown, and lightly bonded
spunbond, thermally bonded and chemically bonded nonwovens.
Chemically bonded nonwovens are more likely to be elongatable

if they contain elastic and elongatable fibers and contain

25 elastic or frangible binders. The direction of the fibers,
e.g., random as resulting from airlaying, or unidirectional,

as resulting from carding, will also determine the direction

in which the nonwoven will most easily elongate and the ease
with which it will elongate in each direction. Fabrics of

30 basis weight about equal to or less than 100 grams/square



bondi ng stage conponents used in the apparatus shown in Figure 2D for
formng the | ayered conposite material of this | NV ek SRR Has

Sen Rl 2F
is an enlarged plan view of a alternative confi gur atji ]

stage conponents used in the apparatus shown in Fi gL’MM‘IﬁHr H I ng
the | ayered conposite material of this invention. 1 a

pl an view, before elongation, and concom tggnt. narrow ng orthogonal to

the direction of elongation, of a flexi bl e el ongatable nmaterial used to
formthe | ayered conposite material of this invention. 15 Figure 4

is plan view of an el ongat apl e terjal . after t . el on ahl e mat eri.al
Ishoaln i nV::i \évur%egeﬁagr%&ﬁeg?% {ggltj}](fa%rxcs o?ebas:l.s welgl% aq)out equa'l

to or less than 20 grams/square meter being more preferred.

Suitable foams useful for the first layer and the at least
S5 one additional layer of this invention may be chosen from
flexible and elongatable reticulated and nonreticulated
foams. Such foams may be made of, but not restricted to,
polyester ©polyurethanes, polyether polyurethanes and
polyethylene. The degree of elasticity will depend, in
10 varying degrees and parts, on properties such as the
thickness, durometer and degree of plasticization of the foam
and the degree to which the foam is reticulated, i.e.,
whether the foam cells are in communication with one another
or are isolated from one another by the cell walls of the
15 foam. In general, but not without exception, elasticity and
elongatability increase with decrease in thickness and
durometer and with increase in plasticization and degree of
reticulation. Of course, the chemical nature, molecular
weight and degree of crosslinking, plasticizer concentration
20 and other factors will also dictate the elasticity and
elongatability of the foam. Foams less than or equal to 6.35
millimeters thick, are preferred:; with foams that are
approximately equal to or less than 3.175 millimeters thick
being more preferred.
25
Suitable elastic films and fabrics are those made of
elastomeric materials such as natural and synthetic rubbers,
elastomeric polyurethanes (ESTANE from B. F. Goodrich & Co.},
elastomeric polyamides (PEBAX from Atochem Co.) and
30 elastomeric polyesters (HYTREL from E. I. DuPont de Nemours



concomtantly narrowed orthogonal to the direction of el ongati on,
intermediate to formng the |ayered conposite At effs BheePilas BInReplaced

i nvention. 20

Figure 5is a plan view of a flexible to
form the at | east one additional |ayer before it isu MW llum
first layer to formthe | ayered conposite material of t I on

25 Figure 6 is a perspective view of «agbayered conposite mat eri al
of this invention conprised of the el ongatable material, shown in
Figure 4, after it has been el ongated and concom tantly narrowed

ort hogonal to
addi tional |ay
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ethylene butylene styrene block copolymers, styrene isoprene
styrene block copolymers (examples of these block copolymers
are those having the trademark KRATON from Shell Chemical
Co.), noncrosslinked ethylene vinyl acetate copolymers,
ultralow density polyethylene, blends, coextruded laminates,
layered laminates of such materials, and combinations
thereof.

Suitable elongatable nonelastic fabrics or films for use in
this invention include, but are not limited to, those made of
materials such as polyethylene, preferably low and medium
density polyethylene, polypropylene, noncrosslinked ethylene
vinyl acetate copolymers, polyamides such as nylon 6 and
nylon 6,6, polyesters, polyvinylidene chloride, polyvinyl
chloride, polyester polyurethanes, polyether polyurethanes,
and blends, coextruded laminates, layered laminates of such
materials, and combinations thereof.

A preferred elongatable, nonelastic film for use in this
invention is polyethylene film. The film may be nonperforate
if for example in a sanitary napkin it is used as a barrier
or as a component material of the cuffs, wings or tabs of the
sanitary napkin. The preferred elongatable nonelastic film
may be perforate if for example it is used as a cover or

- fluid transfer layer or as a component material of the cuffs,

wings or tabs. Similar choices of perforate or nonperforate
materials, their use and-placement in each product, may be
made in the manufacture of other products such as, but not
limited to, sanitary absorbent products including diapers,



-10- untensioned to formthe | ayered conposite material of this

I nventi on. Figure 7 is a perspective view of another |ayered conposite
5 material of this invention. Figure 8 is a partt3fSheptdsBarrt 1Ly of
a perspective view of yet anot her |ayered conposit hi s
ilnvention. 10 Figure 9 is a perspective view of sanit i wth

the layered conposite material of this ipveggtion.

incontinence products, as well as bandages, wound dressings,
surgical dressings, cushioning and bandages for the treatment
of stasis ulcers, surgical drapes, underpads and the like.

S Suitable fibers and filaments for the fabrics useful for this
invention may be chosen for the degree of elongatability and
elasticity desired. Since filaments may be thought of as
long fibers, the fibers and filaments referred to herein will
be referred to as fibers and thereby deemed to include both

10 fibers and filaments. Fibers such as woodpulp, cotton,
rayon, wool, 1linen, silk, ramie and jute are relatively
nonelongatable and nonelastic. Relatively more elongatable
and elastic are synthetic fibers such as polyethylene,
polypropylene, polyester, polyester polyurethane, polyether

15 polyurethane; and bicomponent fibers such as of polyethylene
and polypropylene, polyethylene and polyester, polypropylene
and polyester and low and high melting polyesters. In
addition, the fiber denier, cross-section, degree of
crystallinity will also impact its elongatability and

20 elasticity. The degree that the fabric permits movement of
one fiber with respect to another, and the flexibility,
elongatability and elasticity of any binder that is used,
whether it is an adhesive or thermoplastic binder, and
whether the binder itself is elastic, will also dictate to

25 some degree the elongatability and elasticity of the fabric.

The gathered, composite of this invention may optionally
comprise a laminated structure made of more than two plies.
The following examples of composites comprising more than two
30 plies are presented without meaning to be restricted by such



Figure 10 is a perspective view of another sanitary napkin made with

the | ayered conposite material of this invention. 15 Figure 11 is a
perspective view of yet another sanitary napki n nageSheet Has BdawR¢ red
conposite material of this i nvention. 20 Fi gure I
cross section of a perspective view of a sanitary n of
an insert nmade of the |ayered conposi tg, material of 'S 1 nvention.

25 DETAI LED DESCRI PTI ON OF THE | NVENTI ON. The present invention is
directed to a novel gathered, | ayered conposite material; and nore
particularly to a gat hered, | ayered conposite material which is

conpri sed of ag¢xamples. For example, a three ply laminated structure may
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be made wherein an elongatable elastic or nonelastic fabric,
film, foam or combination thereof is first tensioned, and to
opposite sides thereof is bonded one each of two additional
nontensioned layers of fabric, film or foam; or one ef the
two nontensioned additional layers may be adhered to the
tensioned layer followed by sequentially adhering the second
of the two additional nontensioned layers to the first
additional nontensioned layer; after which the tensioned
layer is relaxed to form a gathered, layered composite.
Alternatively, two layers of tensioned elongatable fabric,
film or foam may be adhered or secured, alternately one on
either side or both to one side of a nontensioned additional
layer; after which the tensioned layers are allowed to relax
to form a gathered layered composite. Additional layers of
tensioned elongatable and nontensioned fabrics, films and
foams may be similarly laminated. One may substitute, for
any layer of the composite, a component layer that does not
become gathered, by means such as attaching it to a layer or
component after the tensioned composite or tensioned layer
has been untensioned; or by using a layer made of a tensioned
material that is not reversibly elongatable in the direction
of tensioning and reversibly narrowable orthogonal to the
direction of tensioning.

The elongatable elastic or nonelastic fabric, film or foam,
and the at least one additional layer of fabric, film or foam
may be adhered or otherwise secured to each other by any
conventional techniques which are known for securing two or
more layers of flexible sheet materials together and



30 least two layers of for exanple a fabric, film foam or
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conbi nati on thereof, each of the at | east tvg?l | ers bein
gat hered, the gathers of one |ayer being aparallel to t-FI' S ]
the other layer. It is considered an inportant featu ﬂ"ml , nt

i'nvention that the gathers appear on
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includes, but is not limited to, the use of adhesives, heat
sealing, |ultrasonic bonding, radiofrequency sealing,
mechanical crimping, cold flow pressure sealing, and the
like, and combinations therecf. Adhesive may be applied as
a hotmelt, for example, by spraying or through separate
orifices or through a slotted orifice which has spacers to
separate the exiting adhesive into spaced apart streams.
Each coating stream or spray may be discontinuous or
continuous. Adhesive may also be applied by screen printing
or by transfer coating. Hotmelt adhesives are preferred over
solvent based adhesives for speed of application and for the
elimination of the need to remove byproducts such as solvents
and components of curing agents. The adhesive may be applied
to either or both the elongatable elastic or nonelastic
fabric, film or foam and the at least one additional layer of
fabric, film or foam. However, if adhesive is used, it is
preferred, for ease and accuracy of application, that it be
applied to the at least one additional layer of fabric, film
or foam, since the at least one additional layer is not being
tensioned or is tensioned to a lesser degree than the first
layer of material, and is thus more easily kept laying flat
during the process of manufacture, albeit that it may be
inherently three dimensional by virtue of being for example
embossed or by having three dimensional apertures.
Mechanically applied methods of sealing such as heat sealing,
ultrasonic bonding, radiofrequency sealing, mechanical
crimping, cold flow pressure sealing, may be accomplished
with a heated roll or stamping plate that has a patterned
surface to which the appropriate energy, i.e., heat,
ultrasound, radiofrequency, pressure or combinations thereof,



5 both the first layer and the at | east one additional |ayer, t he

gat hers of one |l ayer being aparallel to the gathers of t he ot her | ayer,
wherein the aparallel relationship of the gathers of each layer with
each other is described as follows: 10 Each | ayer is roughly
planarly parallel to each other | ayer. The gathers of each | ayer
have an al i gnnment directionality #¢th each other, in that they are
al i gned substantially parallel, i.e., in the same direction with
15 each other. The angle of alignnment directionality, that

the gathers of ,one | ayer, makes wth the alignnent directionality
of the gat hersidf 8PRdi8Gnher | ayer, is preferably greater than
O[err], and is nost preferably about 90[err]. 20 To be

T ot L AIBR R BARR b o asti gap 0 o Fom,
materi al, as napdoghesat, least ongn asiditional layeér of fabzict afilmapkifoam
the waistband g2 15k 2BB8hded to each other in any manner or pattern of
adherement or securement that provides at least partially
spaced apart zones of bonding, i.e., the zones of adherement
or securement are separated from one another by zones of non
adherement or securement. The zones of adherement or
10 securement should be wide enough to retain the integrity of
the bonding between the layers of the composite material
during manufacture or use. In practice, this width has been
found to be at least about 0.016 in. (0.397 mm) and
preferably at least about 0.031 in. (0.793 mm}. However,
15 such zones should not be so wide as to severely reduce the
areas of material that is gathered or to compromise the
ability of the material to be gathered. In practice, the
maximum width of the zones of adherement or securement has
been found to be about 0.5 in. {(12.7 mm) and preferably about
20 0.375 in. (9.525 mm).

Such manner and pattern of adherement or securement provide
areas where the adhered fabrics, films and foams can relax to
form gathers. Examples of the elements of such patterns of
25 zones of adherement or attachment are spaced apart straight
or curved lines or ‘bars, where the lines or bars may be
continuous, or may be made up of a series of discontinuous
and/or continuous dots, dashes, chevrons, circles or other
geometric shapes, swirls and zigzags and the 1like and
30 combinations thereof. Examples of curved patterns are



25 as well as on relatively wide pieces of the conposite

material, as may be used, e.g., on the top layer or the bott om
layer of a sanitary napkin. It should al so be not ed t hat

alignment directionality is best perceived, i This Wﬁvﬁ %eg
fragni fication, on |arge areas of 30 material , e. g uare
inch, than on small - 27 -

undulating sinusoidal lines or bars.

The zones of non-adherement or spacing between the elements
, of the zones of adherement may be range from about 0.0625 in.
5 (1.588 mm) to 0.5 in. (12.7 mm) and may preferably be between
0.125 in. (3.175 mm) and 0.375 in. (9.525 mm). It should be
noted that the spacing used will be dictated by both the
degree of gathering, the amount of material desired in the
gathers, as well as the loft of the materials used. Thus
10 closer spacing between the elements of the zones of aherement
or securement may be tolerated when the material is
relatively thin and flexible. Thicker material will require
the use of wider spacing between the elements of the zones of
adherement or securement.
15
The general direction of the pattern of the zones of
adherement or attachment, if it is nonrandom such as e.g.
discrete lines of adhesive in a spaced apart pattern, may be
at any angle to the direction in which the elongatable
20 elastic or nonelastic fabric, film or foam is tensioned.
When the elongatable elastic or nonelastic fabric is relaxed
the puckers will be seen to reflect the pattern of the
elements of the zones of adherement or securement, e.g.,
discrete points or lines wherein the lines may be continuous,
25 discontinuous, regular, random, straight or curved, and
wherein the angle that the pattern of elements of the zones
makes with the direction in which the elongatable elastic
fabric, film or foam has been stretched, i.e parallel,
orthoganal or any angle in between. The resulting gathers
30 will then be seen to vary, for example, from a series of



areas, such as narrow strips. Such |arger areas are particularly

useful when one needs to see the alignnment directionality of the
gat hers when the gathers are in the formof, eq sheqmaI;Bead REr s
rather than, e.g., 5 paral | el gathers, where the

directionality is nore readily apparent %dm

invention is also directed to a novel nethpgd .0

conposite material conprising: 10 Ten5| oni ng a first | ayer havi ng
a length and wi dth, of a flexi bIe materi al conprised at Ieast in

ot o0 3 aorperatLENeETbEl Y B R, SRR ERRR rRETLA AU e
t ensi oni ng beidbf ferenbusizesatshapes fami ouk liimest.r efthhas been discovered
approxi mately ¢ §te§%'t“:8§:' Yerldfs érﬁﬁ o0y ”geISQSdf' rt%f?t the %atfxéi‘gr cQﬁy%d

its-original re nont ensi one dtoals
cause a narrovﬁihgcgmgqetq ihaye a pattern of dzrectlonallty, €.g., a serles

5 of parallel ruffles or ridges, then the pattern of gathers
along the plane of one layer, e.g., the elongatable elastic
fabric, film or foam, is approximately orthogonal to the
pattern of gathers in the at least one other layer along the
plane of that other layer.

10
A preferred film useful in this invention is for example an
elongatable or nonelastic nonperforate or ©perforate
polyethylene or polypropylene film. Examples of such
perforate nonelastic films are described in the following
15 Patent Applications, and commonly assigned and incorporated
herein in their entirety by reference: to Turi et al,
“Textilelike Apertured Plastic Films”, Canadian Patent
Application 2,130,176; “Method of Forming Improved Apertured
Films, Resultant Apertured Films and Absorbent Products
20 Incorporating Resultant Apertured Films”; to James et al, US
Patent Application No. 08/523,112; and to Burwell et al,
“Apertured Film Having Improved Fluid Distribution
Properties, Method of Forming Same and Absorbent Products
Incorporating Same”, US Patent Application No. 08/522,600;
25 and “Absorbent Products”, US Patent Application No.
08/522,722.

Other examples of perforate films are described in US
3,054,148 to Zimmerli, US 4,690,679 and US 4,806,411 to
30 Mattingly et al, US 4,859,519 to Cabe et al, US 3,929,135 to



|l ayer, in a direction approximtely coplanarly 20 ort hogonal to
the direction of tensioning, beyond its origi nal rel axed,

nont ensi oned w dt h di nensi on. Reversi bly el ongat apliesres HIBRRL RERced
descri be the property of an elongatable material, a ' [l oned
to stretch the 25 material and the tensioning being ”’m&ﬂmﬂm&m’ n the
material returns to within at | east abou,L§%_of its

di mensi on. While in a tensioned state, the first layer is adhered or
30 otherwise secured, by bonding neans that are at |east

Thomson et al, US 4,324,246 to Mullane and European Patent
Application 0,304,617 to Kao Corporation.

The perforate film is tensioned and an additional permeable

5 layer of fabric, film or foam is adhered thereto, the zones
of adherement are separated from one another by zones of non
adherement or nonsecurement. Examples of such additional
permeable layers of fabric, film, or foam are a nonwoven
fabric, tissue, perforated film and reticulated foam. The

10 tension on the elastic or nonelastic fabric, film or foam is
then released to form a gathered three-dimensional fluid
pervious composite.

The gathered layered composite materials formed in accordance
15 with such preferred films, when incorporated into an
absorbent product, provide soft, comfortable gathered
textures that have less contact with the body than do flat
structures. The composites also provide surprisingly
enhanced fluid transfer properties as well as unique
20 structural and spatial attributes, and have been found useful
in the manufacture of various products including, but not
limited to, sanitary absorbent products such as diapers,
sanitary napkins, incontinence products, as well as bandages,
wound dressings, surgical dressings, cushioning and bandages
25 for the treatment of stasis wulcers, surgical drapes,
underpads and the like. Some structure benefits, as
examples, are the properties of preventing wet collapse and
providing compression and crush resistance to such products
during use. This preferred embodiment of the perforate
30 layered composite material of this invention has also been



partially separated from one another, at discrete spaced apart

positions along at |east a portion of the first |ayer, to an at_ | east
one additional |ayer of a nontensioned flexible matléiss h{agi" “f or
exanpl e of such materials as 5 a fabric, film foan1oﬁ n i u
thereof, to forma | ayered conposite material conpr v R anpl e
a fabric, film foamor conbination_tRhgreof. The tension on the first

| ayer of the conposite material is then relfeased to forma gat her ed,

| ayered conposite material. 10 To be further noted, is that the at

| east one additj onal | ayer nmay undergo sone tensioning and concom t ant
narr ow ng found to be particularly suitable for use in the absorbent

products, as cover layers and as intervening fluid transfer
layers. When at least a part of the layered composite
material of this invention is nonperforate, it has been found
5 useful in these products as barrier layers and as covers for
cuffs, wings or tabs. When the layered composite material
has at least one perforate component layer, it has been found
useful in these products as intervening fluid transfer layers
and as containment structures for ingredients such as
10 deodorants, fragrances, medicaments and superabsorbents.
When the layered composite material is comprised completely
of either perforate or nonperforate component layers or has
both perforate and nonperforate component layers, it has been
found particularly useful as deformation and crush resistant
15 structures. Examples of lateral and vertically wicking
intervening fluid transfer layers are described in “Absorbent
Articles with Plates”, US Patent Application Serial No.
08/220,073 to Hsieh et al, and commonly assigned and
incorporated herein in its entirety by reference.
20
In accordance with this aspect of this invention, the
gathered composite material is incorporated into sanitary
napkins, adult incontinence products, bandages, and the like,
there has now been provided an absorbent product having a top
25 fluid permeable layer, a bottom fluid impermeable layer, and
an absorbent core therebetween, wherein the top fluid
permeable layer comprises a perforate polyethylene film which
is first tensioned to stretch the film to a length which is
at least 10l1% of its original nontensioned length, the film
30 concomitantly undergoing narrowing in a direction orthogonal



in the process of formng the conposite material of this invention.
This tensioning and concom tant narrow ng nmay be 15 tolerated as | ong as

it is insufficient to negate the formation of athﬁsrﬁxeethlaﬂkbenb@tahmt he
first layer and the at | east one additi onal Iayer I f one
t ayer being aparallel to the gathers of the other lfo be
yet further noted, that an inportant featuje _of this fnvention Is that
the tensioning of the first |ayer be acconpani ed by a narrow ng of the
first layer, in a direction approxi mately coplanarly orthogonal to the
di rection of tensi onin This in contrast to the comon practice_in

the 25 art wh@r&h& cfiracbiopeaf | tansjopings radhAting aa $86ORA Fduid
o el ohe WRR SetesTeic? SAASOE fhath Hogharbebtobigs poLisrtmL o
gur;o;gl y plac 1’8 M t%%i”oo rEFEHrIIRg meanﬁat'é??él ?et Iieast
coi nci dent al | ypantidaliynseparated dfizomo @ aﬂotheremaﬂ:alélsuremsmednd
speeds to whi ch,Lpe BRLGtidhs Silong at least a portion of the tensioned
perforate film; and then releasing the tension on the
perforate polyethylene film to yield a product with a
gathered top fluid permeable layer. This gathered, layered
composite material may comprise the bottom, garment facing,
10 fluid impermeable layer, to prevent leakage from the bottom
and sides of the product. 1In such uses, it is preferred that
either or both the first elongatable fabric, film or foam and
the second fabric, film or foam be fluid impervious. The
sanitary napkin may optionally have wings or tabs to fix the
15 napkin to the undergarment. The gathered composite material
of this invention may comprise all or part of the wings or
tabs. The napkin may also optionally contain embossments or
deep channels, to raise the absorbent center and thereby the
fluid pervious top layer to contact the body, and to channel
20 fluids longitudinally to prevent side leakage. The absorbent
core of the napkin may optionally contain a gathered
composite material of this invention in the form of lateral
and vertically wicking intervening fluid transfer layers
and/or as containment structures for ingredients such as
25 deodorants, fragrances and superabsorbents.

In a another embodiment of this invention, there has been
provided a sanitary napkin having a fluid pervious top layer,
2 fluid impervious bottom layer, and an absorbent core
30 therebetween, and having gathered 1longitudinal edges, which
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subjected as it is transported and processed fromone part of

a process another part of the process. Such conventi onal
manuf act uri ng steps include spreadi ng, tensioning and gk sheft@las Been RAgaced
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spreader roll or with a

may optionally form upstanding sidewalls to inhibit fluid
leakage across the lateral sides of the sanitary napkin. The
gathered edges may be formed by tensioning a first
elongatable fabric, film or foam, and while in its tensioned
state, the elongatable fabric, film or foam is concomitantly
narrowed in a direction orthogonal to the direction of
tensioning; adhering a second fabric, film or foam to the
elongatable fabric or film by adhering or securing means that
are at least partially separated from one another, at
discrete spaced apart positions along at least a portion of
the tensioned elongatable fabric or film, and then releasing
the tension on the elongatable fabric, film or foam to yield
a product with a gathered composite material wherein both
layers are gathered, the gathers of one layer being aparallel
to the gathers of the other layer. This gathered composite
material may then be adhered or secured along side edges of
a sanitary napkin. The gathered composite material, before
being adhered or secured along the side edges of a sanitary
napkin, may itself be tensioned, the tension being released
after it is adhered or secured to the side edges, thereby
raising and providing curvature to the gathered edges, the
upstanding sidewalls or the napkin itself. The gathered
composite material may also comprise the bottom, garment
facing, fluid impermeable layer, to prevent leakage from the
bottom and sides of the product.

The sanitary napkin prepared in accordance with this aspect
of the invention provides the sanitary napkin with soft
gathered edges and/or upstanding side walls which are not
easily deformed and which, therefore, act as substantial



bowed cylindrical roll. The cylindrical spreader roll may for exanple
have the ridges not connected to each other, or 10 connected as in a

continuous spiral around the cylindrical spr eader Thigbileet Has BeaRbixnat | ons
t hereof . The ridges or spiral preferably have high | ces,

eé.g., of soft rubber. The ridges al so are preferabl acute
angl es, Wth respect to either side_ohkhathe side of center and the 15

direction of rotation of the cylindrical Spreader roll. The surface of
the bowed cylindrical roll, over which the material to be nmaintained in
a non-narrowabl e condition asses, 1is preferably convex. The surface

of the bowed lideidiRarriers & PraventssifieraalAge nebie Yich uieg it is
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required to . .. .
layered composite material of this invention may form all or
part of the wings or tabs. The napkin may also optionally
contain embossments or deep channels, to raise the absorbent
center and thereby the fluid pervious top layer to contact
10 the body, and to channel fluids longitudinally to prevent
side leakage.

Without restricting the invention in any way, the following
are examples of processes, which have been found to be

15 suitable for making the gathered, layered composite material
of this invention.

Figures 1A and 1B are schematic views of an apparatus 22, and
an alternative apparatus 22A to apparatus 22, respectively,
20 for forming the layered composite material of this invention.
Analogous or similar elements in each Figure are given the
same designating numbers. Referring now to Figure 1A, the
process requires at least a first layer 2 of a flexible,
substantially reversibly elongatable material, such as a
25 fabric, film or foam, and a second layer 4 of a flexible
material, such as a fabric, film or foam. The two layers may
be of different materials or of the same material. Second
layer 4 is unwound from a supply roll 6 and passed under and
over a series of guide rolls 8. During the passage through
30 series of guide rolls 8, second layer 4 is subjected to
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The first |layer of this‘ih‘?\

coating by hotmelt adhesive that is fed from a slot coater
10, wherein the slot is divided into open and closed zones by
a series of spacers, the hotmelt adhesive being thereby
separated into discrete streams that impact and thereby coat
second layer 4 with a spaced apart pattern, e.g., at least
two parallel lines, of adhesive. Details of the slot coater,
the divided slot, the hotmelt adhesive and the coating
pattern, being known in the art, are not shown in Figure la.
It should be noted that the pattern of adhesive, here the at
least two parallel lines, on second layer 4 may be at any
angle, from 0 to 90 degrees to the machine direction; and
that the spaced apart pattern may be of a variety of designs,
not necessarily parallel lines, as is discussed earlier in
the section, “Detailed Description of the Invention”. Second
layer 4 is led onto and is supported by a belt 12 that is
rotated belt supporting rolls 14, 16. Second layer 4 is
further led through 2 nip 18 between belt 12 on belt
supporting roll 16, and a drive roll 20; where, in nip 18,
second layer 4 is laminated to a tensioned, elongated and
concomitantly orthogonally narrowed first layer 2 that is
being brought into nip 18 on top of, and coincidingly with,
second layer 4.

First layer 2 is unwound from a supply roll 3 and led through
a nip 5 between a drive roll 7 and a pressure roll 9, with
drive roll 7 being rotated at a slower speed than that of
drive roll 20. The tensioned and concomitantly narrowed first
layer 2 is led around drive roll 20 and through nip 18
between drive roll 20 and incoming second layer 4 where it is
laminated to second layer 4 as described above.



materials such as: elastic reversibly elongatable or partially
reversibly el ongatable, tensionable fabrics, filns, foans or
conbi nati ons thereof; and nonelastic reversibly 5 el gpgsHeabiacBen Remdactd al |y

reversi bly el ongatabl e, tensionable fabrics, filng,
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tensioned and thereby stretched as it passes through nip 18
to be laminated to and second layer 4.

Since, in apparatus 22, and apparatus 22A, drive roll 20 is

10 rotating faster than drive roll 7, and supply roll 3
respectively, first layer 2 is tensioned and thereby
stretched in the machine direction and concomitantly narrowed
in the cross machine direction.

15 In both Figures lA and 2A, after bonding the concomitantly
tensioned and narrowed first layer 2 to second layer 4, both
the tensioning and concomitant narrowing of first layer 2 are
pernitted to relax, thereby allowing the layered material
leaving nip 18 to form a three dimensional, layered composite

20 material 11, wherein both first layer 2 and second layer 4
are gathered, the gathers of one layer being aparallel to the
gathers of the other layer. Composite material 11 is wound
on to a takeup roll 13 for further use.

25 Figures 2A and 2D are schematic views of another apparatus
30, and alternatives to apparatus 30, and an alternative
apparatus 30A to apparatus 30, respectively, for forming the
layered composite material of this invention. Figures 2B and
2C are enlarged plan views of alternative configurations of

30 the bonding stage components shown in Figure 2A. Figures 2E



fabrics, filnms, foanms or conbinations thereof; nonreversibly

elongatable, tensionable fabrics, filnms, foams ThiO8heet Has BRHREJRLS ONS
t hereof ; and nonel ongatabl e fabrics, filnms, 25 f oans ' '

t her eof . Elastic materials are those capabl e of raalnmgﬂmﬂm mm to
“approximately their initial dinmensions and shape after

substantially defornmed by a deform ng fargg, ~usually a weak 30 force, and
removal of such force. - 16-

and 2F are enlarged plan views of analogous alternative
configurations of the bonding stage components shown in
Figure 2D. Analogous or similar elements to those in Figures
1A and 1B are given the same designating numbers in Figures
5 2A to 2F. Referring now to Figure 2A, the process requires
at least a first layer 2 of a flexible, substantially
reversibly elongatable material, such as a fabric, film or
foam, and a second layer 4 of a flexible material such as a
fabric, film or foam. The two layers may be of different
10 materials or of the same material. Second layer 4 is unwound
from a supply roll 6 and passed under and over a series of
guide rolls 8. Second layer 4 is led onto and is supported
by a belt 12 that is rotated by belt supporting rolls 14, 16.
Second layer 4 is led through a nip 18, between belt 12 on
15 Dbelt supporting roll 16, and a drive/heat sealing roll 17;
where, in nip 18, second layer 4 is heat laminated in a
spaced apart pattern to a tensioned, elongated and
concomitantly orthogonally narrowed first layer 2 that is
being brought into nip 18 on top of, and coincidingly with,
20 second layer 4. An example of a drive/heat sealing roll 17
is shown in Figure 2B in plan in enlarged detail, wherein
drive/heat sealing roll 17 is shown to contain, for example,
at least two spaced apart raised heated ridges 19, ridges 19
being spaced apart by spacers 21 that are at a level lower
25 than ridges 19, thereby forming grooves 23 between ridges 189.

Belt supporting roll 16 may be smooth surfaced or it may have
ridges that either meet with or interdigitate ridges 19 on
drive/heat sealing roll 17.

30



Nonel astic materials are those that are capable of being t ensi oned and

t hereby stretched w thout exceeding their yield poi nt and then

returning essentially to their original di mensi ons é’h%lS&hz&QgBM(R@plﬁcg?
and

tensioning force is renoved. 5 Such preferred nonel astic [
foans are those capabl e of being tensioned, thereby wﬂwm to
at | east 1% greater than their originaglength w thout r i
their yield point, the yield point being the first point on a
stress-strain curve at which an increase in strain (here 10 the stretch or
el ongation), occurs wthout an increaci stress ﬁ%e t he tensioning

; ein
force), i.e., EhHEPE 13¥eRef c}$ Hnwoung fXom @, SUPPLYCRe tand leg Jdrough
returns to itsaonipi dbEtween |£ngibst! driivepreildr redaidiad phessapel adlilc 9,

ot esy ) b, ps bR PR B ARG e W SOENRE, sl e
ori gi nal | engtof ximii pelheatibsgabingexol 5%%.0 Since d5ive/heat ssgatingaoll
their origgnalyyengt Borating faster than drive roll 7, first layer 2 is
tensioned and thereby stretched in the machine direction and
concomitantly narrowed in the cross machine direction. The
tensioned and concomitantly narrowed first layer 2 is led
around a drive/heat sealing roll 17 and through nip 18
10 between drive/heat sealing roll 17 and incoming second layer
4 where it is laminated to the second layer as described
above. Alternatively, with continued reference to Figure 2B,
drive/heat sealing roll 17 may be unheated, belt supporting
roll 16 being heated, thereby having the heat coming from
15 Dbelt supporting roll 16, through belt 12 and second layer 4
to heat seal and thereby laminate the two layers 2, 4
together. Yet alternatively, as in Figure 2C, belt
supporting roll 16 may be heated and contain, for example, at
least two spaced apart raised heated ridges 19, ridges 19
20 being spaced apart by spacers 21 that are at a level lower
than ridges 19, thereby forming grooves 23 between ridges 19.
In such a case, drive roll 17 may unheated and either be
smooth surfaced or have ridges that either meet with or
interdigitate ridges 19 on belt supporting roll 16. It
25 should be noted that belt supporting roll 16 and drive roll
17 may optionally both be heated.

Alternatively, as in apparatus 30A in Figure 2D, belt 12 may
be eliminated, with both first layer 2 and second layer 4
30 being led directly through nip 18 between drive roll 20 and



It should be noted that elastic or nonelastic materials which 20 are only

partially reversibly elongatable nay be used in this I nventi on, as Iong
as sufficient elongation reversibility and short eni T Sh@VHﬁsSBebut
resides in the materials to create t he gat hers of th

The ability of a fabric, filmor foamto be el ongated is uﬂ

| east in one direction. The at | east ope 8 - direction may

machi ne direction, the cross machine direction and dlrectlons

t herebetween; with the proviso that the material be concomitantly

narrowed in a direction 30Q afprom matelly copl anar Ia/ ort hogonal to the
direction in wlr&§sure roll with drive roll 20 rotating at a faster

speed than supply roll 3; thereby causing first layer 2 to be
tensioned and thereby stretched in the machine direction and
concomitantly narrowed in the cross machine direction, as it

5 passes through nip 18 to be laminated to and second layer 4.
With reference to Figure 2E, drive roll is heated and
contains for example, at least two spaced apart raised heated
ridges 19, ridges 19 being spaced apart by spacers 21 that
are at a level lower than ridges 19, thereby forming grooves

10 23 between ridges 19. Pressure roll 24 may be smooth
surfaced or it may have ridges that either meet with or
interdigitate ridges 19 on drive roll 20.

15 Alternatively, with reference to Figure 2F, drive roll 17 may
be unheated, pressure roll 24 being heated, and containing,
for example, at least two spaced apart raised heated ridges
19, ridges 19 being spaced apart by spacers 21 that are at a
level lower than ridges 19, thereby forming grooves 23

20 Dbetween ridges 19. In such a case, drive roll 17 may
unheated and either be smooth surfaced or have ridges that
either meet with or interdigitate ridges 19 on pressure roll
24. It should be noted that pressure roll 24 and drive roll
17 may optionally both be heated.

25
After heat sealing the concomitantly tensioned and narrowed
first layer to the second layer, both the tensioning and
concomitant narrowing of the first layer are permitted to
relax, thereby allowing the layered material leaving nip 18

30 to form a three dimensional, layered composite material 11,
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wherein both first layer 2 and second layer 4 are gathered,
the gathers of one layer being aparallel to the gathers of
the other layer. Composite material 11 is wound on to a
takeup roll 13 for further use.

Figure 3 is a plan view, before elongation, and concomitant
narrowing orthogonal to the direction of elongation, of a
flexible elongatable material 40 used to form the first layer
of the layered composite material of this invention.
Material 40 is described in Figure 3 to have a machine
direction dimension 32 and a crossmachine direction dimension
33, being the respective directions in which the first layer
will be tensioned and thereby elongated and be concomitantly
narrowed, in the process of making the layered composite of
this invention.

Figure 4 is plan view of an elongatable material 45, after
the elongatable material shown in Figure 3, has been
elongated and concomitantly narrowed orthogonal to the
direction of elongation, intermediate to forming the first
layer of the layered composite material of this invention.
Material 45 is described in Figure 4 to now have a machine
direction dimension 34 and a crossmachine direction dimension
35, being the respective directions in which the first layer
has been tensioned and thereby elongated, wherein the
dimensions 34 and 35 are respectively longer and shorter than
dimensions 32 and 33 shown in Figure 3.

Figure 5 is a plan view of a flexible material 50 used to
form the at least one additional layer before it is bonded to



area or over its entire surface. The foregoing
notwi thstanding, it is inportant in the practice of this |nven |o
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Figure 6 is a perspective view of a gathered layered

10 composite material 60 of this invention comprising the
elongatable material, shown in Figure 4, now shown as the
first layer component 42 of gathered layered composite
material 60 of this invention, after first layer 42 has been
elongated in the machine direction 41, and concomitantly

15 narrowed orthogonal to the direction of elongation, i.e., in
the crossmachine direction 55, and attached to an at 1least
one additional layer 44 by spaced apart lines of adhesive 45,
wherein the spaced apart lines of adhesive are essentially
parallel to the machine direction 41; and the tensioning and

20 concomitant narrowing is relaxed to form layered composite
material 60 of this invention, wherein both layers 42, 44 are
gathered, the gathers of one layer being aparallel to the
gathers of the other layer.

25 First layer component 42 comprises bonded regions 46 and
nonbonded regions 47, having respectively 1linear cross
section dimensions 48, 49 and a machine direction dimension
52. On sequentially comparing dimensions shown in Figure 6
with the analogous dimensions shown in Figure 3, the sum of

30 linear cross section dimensions 48, 49 are essentially yet
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return at least in part to their original dinensions and
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approximately equal to crossmachine direction dimension 32
shown in Figure 3; and machine direction dimension 52 is
essentially yet approximately equal to machine direction
dimension 33, also shown in Figure 3.

At least one additional layer 44 comprises bonded regions 55
and nonbonded regions 86, having respectively linear cross
section dimensions 57, 58 and crossmachine direction
dimension 59. On sequentially comparing dimensions shown in
Figure 6 with the analogous dimensions shown in Figure 5, the
sum of linear cross section dimensions 57 and 58 are
essentially yet approximately equal to machine direction
dimension 37 shown in Figure 5 and crossmachine section
dimension 59 is essentially but approximately equal to
crossmachine direction dimension 36 shown in Figure 5.

Figure 7 is a perspective view of another gathered, layered
composite material 70 of this invention. Composite material
70 comprises a first layer component 71 that has been
elongated in the machine direction 72 and concomitantly
narrowed orthogonal to the direction of elongation, i.e., in
the crossmachine direction 73 and attached to an at least one
additional layer 74 by spaced apart lines of adhesive 75,
wherein the spaced apart lines of adhesive are essentially
parallel to cross machine direction 73; and the tensioning
and concomitant narrowing is relaxed to form the layered
composite material 70 of this invention, wherein both layers
71, 74 are gathered, the gathers of one layer being aparallel
to the gathers of the other layer.

for t he at



Suitable filnms useful for the first |ayer and the at | east one

addi tional layer of this invention may be chosen from  those t 't[ ane
continuous, i.e., nonperforate, or fromthose t hatTh RE“" The
perforate filmnms include those: 10 having apertures tha | L
essentially in the plane of the film having apertu ree
di mensi onal in the sense that the defipgdng walls of the apertures
extend beyond the plane of the film and perforate filnms having

conbi nations of in the plane apertures and apertures that are 15 three
dimensional. Filnms are also neant to include those t hat are enbossed,
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nature, mlecutgmméRt8hay be made about the relationship of the bonded and

nonbonded regions of the gathered regions of this layered
composite with respect to the dimensions of both the

10 unperturbed starting first layer and the at least one
additional layer.

Figure B is a partial cross section perspective view of yet
another gathered, layered composite material 90 of this
15 invention. Composite material 90 comprises a first layer
component 84 that has been elongated in the machine direction
85 and concomitantly narrowed orthogonal to the direction of
elongation, i.e., in the crossmachine direction 86 and
attached to an at least one additional layer 88 by spaced
20 apart lines of adhesive 89, the adhesive lines being shown
predominantly in phantom, wherein the spaced apart lines of
adhesive are essentially not parallel to either machine
direction 85 or to crossmachine direction 86, but are at some
nonparallel angle to either direction, for example, 45
25 degrees to machine direction 85; and the tensioning and
concomitant shortening is relaxed to form the layered
composite material 90 of this invention; wherein both layers
84, 88 are gathered, the gathers beihg in the form of quilted
rather than parallel puckers, and the gathers of one layer
30 being aparallel to the gathers of the other layer.
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First layer component 84 comprises bonded regions 91 and
unbonded regions 92, which regions together define the
gathers 93 of first layer component B84. At least one
additional layer 88 comprises bonded regions 94 and nonbonded

5 regions 95, regions 94, 95, which regions together define the
gathers 96 of at least one additional layer component 88.
Analogous comments may be made about the relationship of the
bonded and nonbonded regions of the gathered regions of this
layered composite with respect to the dimensions of both the

10 unperturbed starting first layer and the at least one
additional layer.

Figure 9 shows a perspective view of an absorbent product of
this invention, here a sanitary napkin 120 covered by a
15 perforated fluid permeable top layer 100, a fluid impermeable
bottom layer 102 and an absorbent core (not shown)
therebetween, where at least top layer 100 is made of the
gathered, layered composite material of this invention; top
layer 100, here exhibiting bonded 99 and nonbonded 104 areas
20 (the at least one additional layer not being shown).
Absorbent core 104 is comprised of an absorbent, for example
woodpulp, and has more absorbent, thereby being thicker in
approximately the central portion 101, i.e., approximately
the central third, then becoming thinner by tapering down
25 toward the transverse ends 103, 105 of napkin 120. Napkin
120 is distinguished by having top layer 100 sealed along its
entire periphery 106 to bottom layer 102, wherein bottom
layer 102 may be comprised of a nonperforate material
comprised of the layered composite material of this
30 invention. Napkin 120 is further distinguished by having a



mllimeters thick being nore preferred. Sui tabl e fabrics useful for
the first layer and the at |east one additional layer of this invention
may include flexible 5 paper products such as tﬁbsﬂeahaﬂmmﬁk

fabrics that are woven, knitted or nonwoven. nd woven
and knitted fabrics may include those that are ﬁﬁgﬁ t he
several processes that are known in the arjg of paper . \weavi ng
and knitting, respectively, and yield the various 10 trssue and fabric '
structures and designs that are known in t hese arts. Nonwovens,

however, are part.icul arl ref rred for their | ow cost and_th i de
range of propeP@idsof hﬁ?gEg °-°tﬁe¢ rﬁ?&*‘i%% GERRg € énﬁpééeiglgs 198,
forming and fi giowdrd) and addabegnthe eaxdler o8l two clavéralh shdgsan®smdalo,
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81gnif1cant depth of the absorbent comprising absorbent core
104. The thickness of absorbent core 104 in central portion
101 between the pair of channels 107, 108 is at least equal
to or greater than the thickness of central portion 101
10 between pair of channels 107, 108 and lateral sides 109, 110.
Napkin 120 also comprises a positioning adhesive {(not shown),
on the garment side of bottom layer 102, for attaching napkin
120 to an undergarment, positioning adhesive being protected
until use with a release paper (not shown). Absorbent core
15 104 may optionally contain as distinct layers, gradients, or
as homogeneous dispersions, any or all of absorbents such as
tissue, sphagnum moss and superabsorbent.

Figure 10 shows a perspective view of an absorbent product
20 of this invention, here a sanitary napkin 130 covered by a
fluid permeable top layer 112, a fluid impermeable bottom
layer 113 and an absorbent core (not shown) therebetween,
where top layer 112 and/or bottom layer 114 may be made of
the gathered, layered composite of this invention; top layer
25 112, here exhibiting bonded 116 and nonbonded 117 areas (the
at least one additional layer not being shown). Napkin 130
also comprises right and left longitudinally extending cuffs
118, 119 each of the cuffs being attached along their
respective base portions 121, 122 to the right and left
30 lateral sides 123, 124 of napkin, respectively, such that the



20 if they are of |ow basis weight, bonded lightly or not at al

e.g., hydroentangled, neltblown, and |lightly bonded spunbond, t er el ly
bonded and chem cal ly bonded nonwovens. ChemcalIyrhll?,@[i:dfeldls %s are
more likely to be el ongatable if they contain elast bl e
fibers and contain 25 elastic or frangi bl e binders. t he
fibers, e.g., randomas resulting fromgsgi £l ayi ng, o |rect|onal

as resulting fromcarding, will also determ ne the dlrectlon in whi ch

t he nonwoven will nost easily elongate and the ease with which it wll
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right and left lateral sides 123, 124 of napkin 130. Top
layer 112 and bottom layer 114 are attached to each other in

a flange seal 122 and to base portions 121, 122 of cuffs 118,

S 119. Cuffs 118, 119 may be optionally longitudinally
attached along their respective base portions 121, 122 to
napkin 130: anywhere, between the respective lateral sides

123, 124 and the longitudinal centerline 125; along and above

or below top layer 112, but not including longitudinal

10 centerline 125; along and above or below bottom layer 114,
including longitudinal centerline 125; in such fashion that
ensures that cuffs 118, 119 extend at least outward from
lateral sides 123, 124. Cuffs 118, 119 in this example may

also be covered with a nonwoven or, as shown here, with the

15 gathered, layered composite material of this invention; the
gathered, layered composite material here exhibiting bonded

116 and nonbonded 117 areas (the at least one additional
layer not being shown)}. Cuffs 118, 119 may additionally be
made of or contain in or on the cuffs other materials such as

20 films, nonwovens and foam, the nonwoven or foam being
preferably of a highloft material. Cuffs 118, 119 may also
additionally contain elastic materials in or on the cuffs.
Absorbent core 116 in Figure 10 has a roughly rectangular
outline, and is thicker in the middle 127 than lateral sides

25 123, 124 or than the transverse ends 128, 129. Absorbent
core 116 may have other outline shapes such as hourglass,
dogbone or oval. Absorbent core 116, proceeding from the
absorbent facing side of top layer 112, may further comprise

a transfer layer of a low density nonwoven material, an

30 auxiliary absorbent layer containing sphagnum moss and a main



- 20- neter are preferred; with fabrics of basis weight about equal

1o or less than 20 grans/square neter being nore preferred _ Sui t abl e
foanms useful for the first layer and the at least 5 one addltlo al‘age@yer
of this invention may be chosen from flexible andmelsg

reticul ated and nonreticul ated foans. Such foans but
not restricted to, pol yester pol yw efdanes, poI

pol yur et hanes and pol yet hyl ene. The degree of el ty Wi I I

depend, in 10 varying degrees and parts, on properties such as the
s o BBk EbeRR UGS ey DS OF ) AEELRR e W0ARan 187 YR
are in cormunicanpnﬁsa'stposmelanmngeradhesive (not shown), on the garment
side of bottom layer 114, for attaching napkin 130 to an
undergarment, positioning adhesive being protected until use
S by a release paper (not shown). Absorbent core may
optionally contain as distinct layers, gradients, or as
homogeneous dispersions, any or all of tissue, sphagnum moss
and superabsorbent. Embodiments of napkins with cuffs such
as are described herein are described in Patent Applications,
10 to Salerno et al, commonly assigned, entitled, "“Absorbent
Article Having Compliant Cuffs” and “Stabilized Absorbent
Article”, are herein incorporated in their entirety.

Figure 11 shows a perspective view of an absorbent product
15 of this invention, a sanitary napkin 150 covered by a fluid
permeable top layer 131, a fluid impermeable bottom layer 132
and an absorbent core (not shown) therebetween. Napkin 150
also comprises right and left longitudinally extending wings
or tabs 133, 134 each of the wings or tabs 133, 134 being
20 attached along their respective base portions 135, 136 to the
right and left lateral sides 137, 138 of napkin 150,
respectively, such that the distal ends 139, 140 of wings or
tabs 133, 134, extend outward from the right and left lateral
sides 137, 138 of sanitary napkin 150. Top layer 131 and
25 Dbottom layer 132 are attached to each other in a flange seal
141 and to the base portions of wings or tabs 133, 134.
Wings or tabs 133, 134 in this example are also covered with
the layered composite material of this invention. The wings
or tabs can optionally be attached to the sanitary napkin:
30 longitudinally along and above or below the cover between and



or are isolated fromone another by the cell walls of the 15 foam In
general, but not w thout exception, elasticity and

. . ) isSgell %Béxh&. ladedf .
I ncrease with decrease in thickness and dur onet e’qh ease in
pl astici zati on and degree of reticulation. O col.]u Umﬁﬁlgg i cal
hat ure, nol ecul ar wei ght and degree of crosslinki r

concentration 20 and other factors will_ajso_dictate the elasticity and
el ongatability of the foam Foans |ess than or equal to 6.35
mllimeters thick, are preferred; wth foans that are

approximately equal to or less than 3.175 mllinmeters thick bei ng nore
preferred. 25 inclyding,thecenter mf khe;npnkin and 24]13¢RRE theclateral

e: astoneric mi}sa.l’de@;ﬁ 1aughtag%2au wﬂeg&&é@%’g%ﬁy%&al sides of the
o astomer !¢ PopUARtangRal SeaNRId iy 1 GROTASS Srete) ox, belom the
pol yesters (HYDbaErifexonfilml baeksheetrle N&#imgs or tabs 133, 134 may be
5 longitudinally attached, alternatively along their respective
base portions 135, 136 anywhere, between the respective
lateral sides 137, 138 and adjacent to but not including the
longitudinal centerline 142; such that wings or tabs 133, 134
extend at 1least outward from lateral sides 137, 138.
10 Absorbent core 133 in Figure 11 has an hourglass outline and
is thicker in the middle region 143 than the lateral sides
137, 138 or than the transverse ends 144, 145, BAbsorbent
core 133 may further comprise, proceeding from the absorbent
facing side of top layer 131, a transfer layer made of a low
15 density nonwoven material, an auxiliary absorbent layer
comprising sphagnum moss and a main absorbent layer such as
of airlaid pulp. Napkin 150 also comprises positioning
adhesive (not shown), on the garment side of bottom layer
132, for attaching napkin 150 and wings or tabs 133, 134 to
20 an undergarment, positioning adhesive being protected until
use with a release paper {(not shown). Absorbent core 133 may
optionally contain as distinct layers, gradients, or as
homogeneous dispersions, any or all of absorbents such as
tissue, sphagnum moss and superabsorbent. Embodiments of
25 napkins with wings'such as are described herein are described
in US Patent Application, Serial No. 198,809 entitled, “Body
Conforming
Absorbent Article” to McCoy et al, and commonly assigned,
herein incorporated in its entirety by reference
30
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& Co.), styrene butadiene styrene bl ock copol yners, styrene

ethyl ene butyl ene styrene bl ock copol yners, styrene isoprene styrene
bl ock copol ynmers (exanpl es of these bl ock copol yners miSSl&étQiaﬁmﬁe

the trademark KRATON from Shell Chemical 5 Co.), no
ethylene vinyl acetate copolyners, ul tral ow den ne
bl ends, coextruded | am nates, | ayer ed 4@ nates of su , and

conbi nati ons

10

15

20

25

30

t her eof .

Figure 12 shows a partial cross section of a perspective view
of an absorbent product of this invention, here a sanitary
napkin 160, covered by a perforated fluid permeable top layer
151, a fluid impermeable bottom layer 152 and an absorbent
core 153, therebetween, absorbent core 153 further comprising
and insert 154 made of the gathered, layered composite
material of this invention. Top layer 151 and bottom layer
152 are attached to each other in a flange seal 164. Napkin
160 also comprises positioning adhesive 165, on the garment
side of bottom layer 152, for attaching napkin 160,
positioning adhesive 165 being protected until use with a
release paper 166. Insert 154 may be positioned anywhere
within absorbent core 153 between top layer 151 and bottom
layer 152, and may substitute for any or all off the
components of absorbent core 153. Thus, when insert 154 is
comprised of at least one perforate component layer, it has
been found useful as an intervening fluid transfer layer to
wick fluids both laterally and vertically and for storage or
containment structures for ingredients such as deodorants,
fragrances, medicaments and superabsorbents. Here insert 154
is positioned between top layer 151 and absorbent core 153,
and has at least one perforate component layer. Insert 154
is comprised of a first layer 156 and an at 1least one
additional layer 159 attached to each other by spaced apart
bonding means 161; wherein first layer is comprised of bonded
areas 157 and nonbonded areas 158, and at least one
additional layer 159 layer is comprised of bonded areas 162
and nonbonded areas 163. Since insert 154 here may act as a
fluid transfer layer, absorbent core 153 may comprise an



10 Suitable elongatable nonelastic fabrics or filnms for use in this

invention include, but are not limted to, those nade of naterials such
as pol yethyl ene, preferably | ow and nedi um densT$¥$£th§§ iﬁ%d

pol ypr opyl ene, noncrosslinked et hyl ene vi nyl ace

pol yam des such .as nylon 6 and 15 nylon 6,6, polyes |dene
chl ori de, pol yvinyl chl oride, pol yestengpal yuret

pol yur et hanes, and bl ends, coextruded | am nates, Iayered Ianlnates of
such material s, and conbinations thereof. 20 A preferred el ongatable,

[ [ .pal I fil he
nonel a0t 11 | EPL KE8 | dnbbkSent, 1pHRTLU 1908 VRO S0 e lhd hur "B
as a barrier andraamain cdnwbelIxtnhaperaSuoh abeofuaixlaiinpulpr andsmay
t he sani tary f‘f&‘féi‘l T'&%xﬁ airer a8d &iﬁ‘ﬂ?&@b'ﬁg@%e' ??fé%z%ﬁié” 2%1: g¥

be perforatelf?or ex It 1s used
| ayer or as a M°%t dippergionse ARy ©Or alli efs ahsarhentss wq:!aras

choi ces of perfoigége orspliigniinh 4666 and superabsorbent. When the layered
composite material comprising the insert is comprised
completely of perforate or nonperforate component layers or
has both perforate and nonperforate component layers, it has
also been found useful as deformation and crush resistant
10 structures.

15 1In addition to the preceding descriptions, and as
additionally illustrated by the figures, the gathered layered
composite of the invention is further illustrated, in the
following Table, “Manufacture of Laminated Composite
Material”, by examples of manufacturing runs used to make the

20 gathered, layered composite materials, without meaning to be
limited by such examples. The Table describes manufacturing
runs wherein a Layer 1 was tensioned and concomitantly
narrowed and, while in a tensioned and narrowed state, was
adhered to a Layer 2 that had parallel spaced apart hotmelt

25 adhesive lines in the machine direction. The examples of

- Layer 1 described in the Table include: a perforate high 3D
profile film, made of polyethylene, as described in
previously cited Canadian Patent Application 2,130,176 and in
US Patent Applications 08/522,600 and 08/522,722 and

30 08/523,112; a perforate low 3D profile film as made by



materials, their use and placenment in each product, may be  made in the
manuf acture of other products such as, but not 30 limted to, sanlﬁqﬁy

. . . a
absor bent products including diapers,

-22-

10

15

20

25

30

SheetHaSBe
- i nconti nence products, as well as bandélrh “\\ i ngs,
surgi cal dressings, cushioning and bandages for the tregﬁw
stasis ulcers,

surgi cal drapes, underpads gpd-the |ike.

applying vacuum to a polyethylene film supported on a
perforated cylindrical drum; a flat perforate film made from
a coextruded film comprised of polyethylene and polyethylene
polyvinyl acetate copolymer as described in previously cited
US Patents 4,806,411 and 4,859,519; and various nonperforate
polyethylene films of different basis weights.

Tensioning and concomitant narrowing of Layer 1 was
accomplished by the difference in speeds between cylinders
that transferred Layer 1, wherein Layer 1 was pulled and
thereby stretched by the cylinder driven by Drive 2 which
rotated at a faster speed than the cylinder driven by Drive
1; and wherein the cylinder driven by Drive 2 brought Layer
1 to the nip where it was laminated to Layer 2 and
subsequently allowed to relax from its tensioned and narrowed
state. In the set of columns, labelled “Width of Layer 17,
the starting width of Layer 1 is compared first with the
tensioned and thereby narrowed width of Layer 1 and then with
the relaxed width of Layer 1, which is the same as its
gathered width in the layered laminated composite. It should
be noted that although the gathered width is smaller than the
starting width, the actual width of material contained in
gathered Layer 1 is essentially the same as that of the
starting ungathered width, i.e., the recovery of Layer 1 is
essentially 100%. In the set of columns, labelled “Length of
Layer 1”, the starting length of Layer 1 is compafed first
with the tensioned and thereby stretched length of Layer 1
and then with the relaxed length of Layer 1, which is the
same as its gathered 1length in the gathered layered
composite. It should be noted: that the gathered length of



5 Suitable fibers and filanments for the fabrics useful for this - - .
invention may be chosen for the degree of elongatability and el ast|C|ty

desired. Since filaments may be thought of as | onkhi eBer s
and filaments referred to herein wll be referredt
t hereby deened to include both 10 fibers and fllanents h as

woodpul p, cotton, rayon, wool, linengy silk, rame and Jute are
relatively nonel ongat abl e and nonel ast 1 c. Rel atively nore el ongat abl e
and elastic are synthetic fibers such as polyethylene polypropylene,

pol yester, polyester oI yuret hane, polyether 1 po ure.t han .
bi conponent fi @¥€¥sy h ig Sf‘gg y%f’?r’yi/ % sﬁé t?‘ since
pol yet hyl ene aedsentiedtley aldolthe gp\,thems of Laydrpbl, ynhéremntlhbol\n.nesl of

hi gh mel ting p%dé%%&%re are I&rallé"f‘ﬂcf t?]{lkt dlt #rpeéf g@ﬂ%f&ging, occur

cross-section S0 |npac
el ongat abi | i ty ian& Wléi‘l‘dbt |Jc~|Q-yc inr Qjmlnm cdizectioperand sthat

novement ofs  thangeldoRAiryidh HAREC P W g t@%té@séheﬁmﬁ 1008,

el ongatability and elasticity of "any binder that 71s used
an adhesi ve or thernoplastic binder, and

Layer 2 in these manufacturing runs included: a single ply
of polypropylene spunbond nonwoven {(NW} of different basis
weights or of tissue (Tiss) of different basis weights;

10 double plies of nonwoven and tissue; and triple plies of a
nonwoven ply and two plies of tissue.

The Table also gives, for Layer 2, the spacing between

hotmelt adhesive lines as well as the number of gathers/in.
15 contained in Layer 1 in the composite, the latter being

determined predominantly by the degree of gathering imposed

on Layer 2 by the stretched and relaxed Layer 1 and the

number of gathers in Layer 1 being determined to a great

degree by the spacing between the adhesive lines on Layer 2.
20

In describing the present invention, certain embodiments have
been used for purposes of illustration; however, other
embodiments or modifications within the spirit and scope of
25 the invention will readily occur to those skilled in the art
after reading this disclosure. The invention is accordingly
" not to be limited to the specific embodiments described and
illustrated herein, but only in accordance with the appended
claims.
30
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exanpl es. For exanple, a three ply |lam nated structure may be nmade

wherei n an el ongat abl e el ast I c or nonelastic fabric, film foam or

conbi nation thereof is fw t ensi oned,yand to pqq§| te sides thereof

i & bonded one each of t tlon»al r!bntensu)me& gerg ofgfalfic, film
or foam or one of the noﬂi ensﬂ&nﬁad adtlig EoRa% gaygrs Jay e
adhered to the t ensi one | ayer foll owed by sequentiall # adker@ng the
second of the two addit naI nont ensi oned | ayers to the first

addi trj,06ak OB REiared laypE; after which the tensioned 1& leyek is

rel ax ther Iaye dcq','(rﬁ:osqu'““"‘ﬁmt rn@ti vl y® two
| ayers EB eIon Ief ric,*"™ i A & Ri% mgy hg adhered or

secur one®n| 2 elther side or both ty pnegsi d¢ o a
nontensmned additional € Layera after which the teggfoned layers are
allowed to relax 15 to forhda gathere% yer% gngosme Addi ti onal
| ayers of t ensi oned é‘longatable an ont ers Mo fabrics, filnms and
foans may be simlarly |anpated. ;One nmay substitute,for any | ayer of
t he conposite, a conponent yer g‘hat does not 58 o
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becone gathered, by neans such as attaching it to a |layer or 20 conponent
after the tensioned conposite or tensioned | ayer has been unt ensi oned,;

or by using a | ayer nmade .of itena ongd i al tha. icheNB)s BeQ@VRp! Sdeh)ly
[ nsganlg‘Sl 31 ﬂf

el ongatable in the di rectg d revers ‘e
ort hogonal to the di r2a& i®n of t esisi @hi ng. The ‘ Bmy

el astic or nonelastic fabrigg filmor foam andthea

addi tional |ayer of fabric, {f@ |l mor foam may be adhered or ot herw se
secured to each other by .any conventi onal techniques which are known
for securing two or 30 rﬁ Iaygs ﬁofgflﬁxige sheet materials
t oget her and d -

Rel

Tensfon

Length of Lay@
30
30.4
30.4
30
30.4

Start

165.0 164.0

140.0
145.0 148.0
133.0 139.0
5.0 7.0

133.0

Width of Layer 1
()]}
start Tensfon Relaxed

170.0
152.0
152.0
153.0
152.0

Orive 2
Speed
ft/min ft/nin,
1.5 19.5
11.4 15.0

Orive 1
Speed

- 54 -

Tiss 20.0 gsm 11.5 15.0
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- 24- i ncludes, but is not limted to, the use of adhesives, heat
sealing, wultrasonic bondi ng, radi ofrequency sealing, mechani cal

orimping, cold L'eﬂﬁtumﬁmslguﬂﬂmuﬁg? SN0 Lhe 4o ke and combinations

eplaced
spraying or through’ séparat brifices or through a sﬁ’xs Eﬁsae ﬁ i“
l

whi ch has spacers to separate the exi ppng adhesive in

streans. Each coating stream or spray my be discontl

continuous. Adhesive may al so be applied by screen printlng 10 or by
transfer coati Hot mel t adhesives are preferred over sol vent based
adhesi ves forséégggfof application and for the elimnation of the need
to renove byproducts such as solvents and conponents of curing agents.

The adhesive quy PyAIlAGS, 1aybfed! bbiipobitd tdtdl ar! SOHipERLRgE! 2511 C
- a first layer of a flexible, reversibly elongatable
5 material, bonded at spaced apart positions along a
substantial portion of the first layer, to at least one

additional layer of a flexible nontensioned material;

wherein both the first layer and the at least one
10 additional layer are gathered, the gathers of one layer
being aparallel to the gathers of the other layer.

2. The gathered, layered composite material according to
claim 1, wherein the first layer is a material selected from
15 the group consisting of fabric, film and foam.

3. The gathered, layered composite material according to

claim 2, wherein the film is selected from the group

consisting of nonperforate films, perforate films, embossed
20 films and nonembossed films.

4. The gathered, layered composite material according to
claim.2, wherein the fabric, film or foam is nonelastic.

25 5. The gathered, layered composite material according to
claim 4, wherein the fabric or film is made of materials
selected from the group consisting of polyethylene,
polypropylene, noncrosslinked ethylene vinyl acetate
copolymers, polyamides such as nylon 6 and nylon 6,6,

30 polyesters, polyvinylidene chloride, polyvinyl chloride,



15 fabric, filmar_foamand the at | east one additional |ayer of

fabric, filmor foam However, 1T adhesive is used, it is preferred,

for ease and accurifm' Mi jilgn., that it be apmlsisect 04 BethReploced
beast one additionall m"m ”’ﬁl&"’g film or foam jeast
one additional |ayer i§ nbt beithg*20  tensioned or is te esser
degree than the first | ayer of materialggand is thus ept

| aying fl at during the process of manufacture, albeit that it may be -
i nherently three dinensional by virtue of being for exanple enbossed or

by having three dinensional_ apertures. 25 _ Mechanically applied nmethods of

seal i ng such asPR3¥estex petyurethanes apalyethamprdyurethanss: apd dends,
seal ing, nechagbegtrudedClaliinates’ Ol Xhyded P1&aSHaCes ot Bich hatiitrials

U face to whi AnEhEoRBIAaIPm. RS | b “hoat, 30 ultrasound
radi of requency, pressure or conbi nations thereof,
S5 6. The gathered, layered composite material according to
claim 2, wherein the fabric is selected from the group
consisting of knitted fabrics, woven fabrics, tissues and

nonwovens.

10 7. The gathered, layered composite material according to
claim 2, wherein the fabric is made of fibers selected from
the group consisting of polyethylene, polypropylene,
polyester, polyester polyurethane, polyether polyurethane,
bicomponent fibers such as polyethylene and polypropylene,

15 polyethylene and polyester, polypropylene and polyester and
low and high melting polyesters, and combinations thereof.

8. The gathered, layered composite material according to
claim 2, wherein the foam is made of materials selected from

20 the group consisting of polyester polyurethanes, polyether
polyurethanes and polyethylene. '

9. The gathered, layered composite material according to
claim 2, wherein the fabric, film or foam is elastic.
25
10. The gathered, layered composite material according to
claim 9, wherein the fabric, film or foam is made of
materials selected from the group cbnsisting of natural and
synthetic rubbers, elastomeric polyester and polyether
30 polyurethanes, elastomeric polyamides and elastomeric



s applied. The el ongatable elastic or nonelastic fabric, filmor
foam and the at | east one additional |ayer of fabric, filmor foam 5

may be bonded to each other in any nanner or pattern o!f«mSSheeth%g feq OF
securenent that mﬂmmﬂﬂuuuuﬂtﬂl partially space
bonding, i.e., t ement or securerrenﬁmll IH m

one anot her by zofies®of' ndh - 57 -

d from

polyesters, styrene butadiene styrene block copolymers,
styrene ethylene butylene styrene block copolymers, styrene
isoprene styrene block copolymers, noncrosslinked ethylene
vinyl acetate copolymers, low density polyethylene, and

5 blends, coextruded laminates, layered laminates of such
materials, and combinations thereof.

11. The gathered, layered composite material according to
claim 1, wherein the at least one additional layer is
10 selected from the group consisting of fabric, film and foanm.

12 The gathered, layered composite material according to

claim 11, wherein the fabric is selected from the group

consisting of knitted fabrics, woven fabrics, tissues and
15 nonwovens.

13. The gathered, layered composite material according to

claim 11, wherein the film is selected from the group

consisting of nonperforate films, perforate films, embossed
20 films and nonembossed films.

14. The gathered, layered composite material according to
claim 1, wherein the at 1least one additional layer is
elastic.

25
15. The gathered, layered composite material according to
claim 1, wherein the at least one additional layer is
elongatable and nonelastic.

30 16. The gathered, layered composite material according to



adherenent or securenent. The zones of adherenment or 10 securenent
_Sshoul d be w de enough-to retain the Integrity of t he bondi ng between

the | ayers of t duri ng manuf aCt'iIMSShafHQSMRGWaCEd
practice, this T“ﬂ imm’m\ “[ found to be at | east ab
an
e

(0.397 m Lera at Ieast about 0.031 in.

However , such zones shouI d not be sa wgde as to sever uce t
areas of rraterlal that is gathered or to conprom se the ablllty of the
material to be gathered. In practice, the maxi mrum wi dt h of the zones of

adherenent or securemnent has een fouRd t be abou (2.7
and preferabl t 420 wpne.rgzj.g i G(Q‘%deﬁ‘# é&ﬁf’f‘?ﬁﬁue
pattern of adhorelongatableusandendnelastie. areas where the adhered
fabrics, filnms and foans can relax to form gat hers. Exanpl es of the
el ements of such patterns of 25 zones of adherenent or attachnent are

spaced apart sk%aiBhe gatheres, \layeredscomppsite meteriale aceordingbsos
my be 5 COdidfipUSl, OnEReint tHElCraAbrié SrSeings it Kide 08t Ndtetials
selected from the group consisting of polyethylene,
polypropylene, noncrosslinked ethylene vinyl acetate
copolymers, polyamides such as nylon 6 and nylon 6,6,
polyesters, polyvinylidene chloride, polyvinyl chloride,
10 polyester polyurethanes, polyether polyurethanes, natural and
synthetic rubbers, elastomeric polyester and polyether
polyurethanes, elastomeric polyamides, elastomeric
polyesters, styrene butadiene styrene block copolymers,
styrene ethylene butylene styrene block copolymers, styrene
15 isoprene styrene block copolymers, ultralow density
polyethylene, and blends, coextruded laminates, layered

laminates of such materials, and combinations thereof.

18. The gathered, layered composite material according to

20 claim 11, wherein the fabric is made of fibers selected from
the group consisting of woodpulp, cotton, rayon, wool, linen,
silk, ramie, jute, polyethylene, polypropylene, polyester,
polyester polyurethane, polyether polyurethane, bicomponent
fibers such as polyethylene and polypropylene, polyethylene

25 and polyester, polypropylene and polyester and low and high
melting polyesters, and combinations thereof.

19. The gathered, layered composite material according to
claim 1, wherein the spaced apart positions are parallel
30 1lines, the lines being selected from the group, straight,



and/ or continuous dots, dashes, chevrons, circles or other - - geonetric
Shapes, swirls -and~zigzags and—the-|i ke and 30 conbi nations_t hereof

Exanpl es: of curv
undul ati ng sinus

el T

- 59 -

curved, continuous, discontinuous and combinations thereof.

20.

A method of forming a gathered, layered composite

material comprising:

10

15

20

25

21.

tensioning a first layer of a flexible, elongatable
material in an amount for it to be reversibly elongated
in the direction of tensioning and for it to be
reversibly narrowed in a direction coplanarly orthogonal
to the direction of tensioning;

bonding the first layer, while it is being concomitantly
tensioned in the direction of tensioning and narrowed
orthogonal to the direction of tensioning, by a bonding
means at spaced apart positions along a substantial
portion of the first layer, to at least one additional
layer comprised of a flexible nontensioned material, to
form a layered composite material;

and then releasing both the tensioning, and the
narrowing of the first layer, to form a three
dimensional, layered composite material, wherein both
the first layer and the at least one additional layer
are gathered, the gathers of one layer being aparallel
to the gathers of the other layer.

The gathered, layered composite material according to

claim 20, wherein the first layer is a material selected from
the group consisting of fabric, film and foam.

30



The zones of non-adherenment or spaci ng between the el enents - of the-
zones of adherenent may-be-range-fromabout 0.0625 in. 5 (1. 588 nm to.

0.5in. (12.7 and nay o ably be between Ohi Bgen Replased )
and 0.375 in. ( l L“m“ ﬁ[wul d be not ed t hat H | sed
will be dictat oy " * degree of gathering, [tk _

material desired in the gathers, as vwgjl-as the loft of the materials
used. Thus 10 closer spacing between the el enents of the zones of
aherenent . or securenment nmay be tolerated when the material is

relatively thip ang flexihle. Thigcker terial wll reguise t use of
wi der spaci ng %%twgpﬁ t%%ntg'%?rﬁem%‘ ‘a&ﬁ{ﬂ'?er@ﬁﬁﬂ{:ggFg to
securenent. 15claim T, gwheraindi thet i filmf ide gelidoted ofrome tinsegroup
adher enent or » b bl n c di t

| i nes of adhes‘?é/;églfgegﬂépggeﬁb%?fggggﬁeﬁ%y Ii‘o‘?&&‘af i&ﬁ?'an&l%stigd
the direction fhlmai andt nenembegaedbfdlme. el astic or nonelastic fabric,

filmor fogmis tensioned. When the el ongatable elastic or nonelastic
fabric is rel axed
23. The gathered, layered composite material according to

claim 21, wherein the fabric, film or foam is nonelastic.’

24. The gathered, layered composite material according to

10 claim 21, wherein the fabric or film is made of materials
selected from the group consisting of polyethylene,
polypropylene, noncrosslinked ethylene vinyl acetate
copolymers, polyamides such as nylon 6 and nylon 6,6,
polyesters, polyvinylidene chloride, polyvinyl chloride,

15 polyester polyurethanes, polyether polyurethanes, and blends,
coextruded laminates, layered laminates of such materials,
and combinations thereof.

25. The gathered, layered composite material according to

20 claim 23, wherein the nonelastic fabric, film or foam is
tensioned in an amount sufficient to stretch the fabric, film
or foam to at least 1% greater than its original length.

26. The gathered, layered composite material according to

25 claim 23, wherein the nonelastic fabric, film or foam is
‘tensioned in an amount sufficient to stretch the fabric, film
or foam in an amount from about 1% to about 60% greater than
its original length.

30 27. The gathered, layered composite material according to



the puckers will be seen to reflect the pattern of the = elenents of the
.zones of adherenent ~or-secur énent, e.qg. di screte points or Iines

wherein the i n ous, 25 disconti NUOUS This $1R¢HadBoen RE
straight or cur E“‘gml ﬁ'ﬂﬂmu\““el n the angl e that the %EIE@ rrents

of the zones

estwth $he direction in which the StIC
fabric, filmor foam has been stretched. igje-parallel,
any angle in between. The resulting gat hers 30 will then be seen to vary,
for exanple, froma series of -27-

claim 23, wherein the nonelastic fabric, film or foam is
tensioned in an amount sufficient to stretch the fabric, film
or foam from about $ to about 35% greater than its original

length.

5 )
28. The gathered, layered composite material according to
claim 21, wherein the fabric is selected from the group
consisting of knitted fabrics, woven fabrics, tissues and
nonwovens.

10

29. The gathered, layered composite material according to
claim 21, wherein the fabric is made of fibers selected from
the group consisting of polyethylene, polypropylene,
polyester, polyester polyurethane, polyether polyurethane,

15 Dbicomponent fibers and filaments, the bicomponent fibers such
as polyethylene and polypropylene, polyethylene and
polyester, polypropylene and polyester and low and high
melting polyesters, and combinations thereof.

20 30. The gathered, layered composite material according to
claim 21, wherein the foam is made of materials selected from
the group consisting of polyester polyurethanes, polyether
polyurethanes and polyethyleng.

25 31. The gathered, layered composite material according to
claim 21, wherein the fabric, film or foam is elastic.

' 32. The gathered, layered composite material according to
claim 31, wvherein the fabric, film or foam.is made of made of
30 materials selected from the group consisting of natural and



parallel ruffles or ridges to a pattern of quilted puckers of di fferent
Sizes, shapes and-outlines. It. has been di scovered' that after

tensioning is rel,axed, that\h?gat hers can sbeﬂast
pattern of di rectm Mﬂm series 5 of par al I |dges
then the pattern Tm, waong t he pl ane of one |
el ongatabl e el astic “fabrik, m or cgyn y ort hogonal
to the pattern of gathers in the at 7| edst one ot her Iayer al ong the

pl ane of that other |ayer. 10 A preferred filmuseful in this invention
Is for exanple an el ongatable or nonelastlc nonperforate or

perforate l!k’)‘l‘?'é?ﬁ%en%“”hﬂ-‘ﬁol yBLBEEPRRELC! | PRLYeSEREpREYd BPlygther
hopl e oo, SeEFUEetbners o slEoade ) potysattan iant | Biksvoneric
ont 'tha by 1 Petysgters, ) segpene, Hirtadldne Catidng  pIEKT, Bophlsmars
Films", Canadi styfenenéthylene butylene styrene block copolymers, styrene
S5 isoprene styrene block copolymers, noncrosslinked ethylene
vinyl acetate copolymers, ultralow density polyethylene, and
blends, coextruded laminates, layered laminates of such

materials, and combinations thereof.

10 33. The gathered, layered composite material according to
claim 20, wherein the at least one additional layer is
selected from the group consisting of fabric, film and foanm.

34. The gathered, layered composite material according to

15 claim 33 wherein the fabric is selected from the group
consisting of knitted fabrics, woven fabrics, tissues and
nonwovens.

35. The gathered, layered composite material according to

20 claim 33, wherein the film is selected from the group
consisting of nonperforate films, perforate films, embossed
films and nonembossed films.

36. The gathered, layered composite material according to
25 claim 20, wherein the at least one additional layer is
elastic.

37. The gathered, layered composite material according to
claim 20, wherein the at least one additional layer is
30 elongatable and nonelastic.



Application 2,130,176; "Method of Forming |nproved Apertured Fi | ms,
Resul tant Apertured Filns and Absorbent Products 20 ThisRgOr por ating

Resul t ant Aper mm“mj“ Janes et al, US P beh ®ati on No.
. 08/523, 112; an&t“ LI "Apertured Fi Woved

Fluid Distributiof * '%r ospert I es, Method of Formn r bent
Product s | ncorporating Sane", US Patgnt -Application No. , 600; 25
and "Absorbent Products", US Patent Application No. 08/ 522, 722.

O her exanples of perforate filnms are described in US 3,054,148 to

Zimrerli, US 4,690 679 d US 4,806,411 to 30 ttingl t al

4,859,519 to 8ooThe a‘%‘?}gfg’,‘lﬁ%‘ (composite' watdrial fcording to
claim 20, wherein the at least one additional layer is
nonelongatable and nonelastic.

5 39. The gathered, layered composite material according to
claim 33, wherein the fabric or film is made of materials
selected from the group consisting of polyethylene,
polypropylene, noncrossliinked ethylene vinyl acetate
copolymers, polyamides such as nylon 6 and nylon 6,6,

10 polyesters, polyvinylidene chloride, polyvinyl chloride,
polyester polyurethanes, polyether polyurethanes, natural and
synthetic rubbers, elastomeric polyester and polyether
polyurethanes, elastomeric polyamides, elastomeric
polyesters, styrene butadiene styrene block copolymers,

15 styrene ethylene butylene styrene block copolymers, styrene
isoprene styrene block copolymers, ultralow density
polyethylene, and blends, coextruded laminates, layered
laminates of such materials, and combinations thereof.

20 40. The gathered, layered composite material according to
claim 33, wherein the fabric is made of fibers selected from
the group consisting of woodpulp, cotton, rayon, wool, linen,
silk, ramie, jute, polyethylene, polypropylene, polyester,
polyester polyurethane, polyether polyurethane, bicomponent

25 fibers and filaments, the bicomponent fibers such as
polyethylene and polypropylene, polyethylene and polyester,
polypropylene and polyester and low and high melting
polyesters, and combinations thereof.

30 41. The gathered, layered composite material according to



- 28- Thomson et al, US 4,324,246 to Miul |l ane and European Pat ent

Application 0,304,617 to Kao Corporatlon The 15erforate filmis

tensi oned and an additi ‘onal perteable 5 | ayer of f HgsiBeen Replade@am i s

.adhered thereto, mum adherenent are sepa anot her

by zones of non gmmlﬂl nonsecurenent. EX

addi ti onal erme&bl |Yayers+0f fabricggfid m or foam are a nonwoven

fabric, tissue, perforated fllmand ret|cul ated foam The 10 tension on

the elastic or nonelastic fabric, filmor foamis then released to form

a gathered thrgfigﬁngam Qxerefilnu'tge first layer is tensioned in a single
direction.

42. The gathered, layered composite material according to
S claim 20, wherein the first layer is tensioned in first and
second directions, the second direction being substantially
orthogonal to the first direction, wherein the amount that
the first layer is tensioned in the second direction is
substantially less than the amount that it will be narrowed,
10 when the tensioning and narrowing are subsequently relaxed.

43. The gathered, layered composite material according to

claim 20, wherein the bonding means is' selected from the

group consisting of adhesive bonding, heat sealing,
15 mechanical crimping and combinations thereof.

44. The gathered, layered composite material according to
claim 43, wherein the adhesive bonding means is a hotmelt

adhesive.
20 :
45. The gathered, layered composite material according to
claim 20, wherein the spaced apart positions are parallel
lines, the lines being selected from the group, straight,
curved, continuous, discontinuous and combinations thereof.
25

46. A sanitary napkin having a fluid pervious top 'layer, a

fluid impervious bottom 1layer, and an absorbent core

therebetween, wherein the top layer and/or the bottom layer

is comprised of a gathered, layered composite material, the
30 material further comprising:



pervi ous conposite. The gathered | ayered conposite materials fornmed in
.accordance 15 with such preferred filns, when incorporated into an

absor bent product, provide soft, confortable gathered textures that
.have less contact with the body than do flat structures. The
conposites also provide surprisingly enhanced fluid transfer

properties as ' structugal —.and spatial attributes, and
have been founm[mmﬂ“mmnnm“t he manuf a?fsure of various products
including, but mot® * fimMtdd to, sanitary absorbent products such as

di apers, sani tary napkins, incontinence products, as well as bandages,
wound dressings, surgical dressings, cushioning and bandages 25 for the

treatment of stasasfirsterkayersuog aal flexibte, reversiitslyaedlongatablée

like. Some str enef | X , ro | e
of preventing wet E%‘fﬁ‘&%fang’*t"%" p‘?‘gvf’&?ﬁ&sco r%spgﬁq'ggg’%ggusﬁféﬁé g
resistance to such gubstantial poxtiompfidhe fipst laysrr tsy athieasteaneof
the performte 30 |ga@{efon@ITPPavef B &' FPexPb1é hontEi8Ibhed Raterial;

been
wherein both the first layer and the at least one
additional layer are gathered, the gathers of one layer
being aparallel to the gathers of the other layer.
10 _
47. A sanitary napkin, having a longitudinal centerline, a.
pair of lateral sides and a pair of transverse ends, the
napkin comprising a fluid pervious top layer, a fluiad
impervious bottom layer, and an absorbent core therebetween;
15
the napkin having within the central portion a pair of deeply
embossed channels, the channels including the top layer and
at least part of the absorbent core; each channel curving
concavedly toward each pair of lateral sides, respectively;
20
the absorbent core being thicker in the central portion, and
tapering to less thickness form the central portion to the
transverse ends; and being further characterized by having
the thickness of the central portion between the channels to
25 be at least equal to the thickness of the central portion
between the channels and the lateral sides; and

wherein the top layer and/or the bottom layer is comprised of
a gathered, layered composite material, the material further
30 comprising:



- 29- found to be particularly suitable for use in the absor bent

.products, as cover layers and as intervening fluid.transfer- -l-ayers.
Wien at | east a part of the layered conposite rraterl al of th| S
.invention is nﬁmﬂm as been found 5 usefli cts as
barrier |ayers ﬂlﬁm’s’ l"s cuffs, w ngs or F ‘ "l ayered
conposite material® - 66 - l

a first layer of a flexible, reversibly elongatable

material, bonded at spaced apart positions, along a

substantial portion of the first layer, to at least one
5 additional layer of a flexible nontensioned material;

wherein both the first layer and the at least one
additional layer are gathered, the gathers of one layer
being aparallel to the gathers of the other layer.

10
48. A sanitary napkin, having a longitudinal centerline, a
pair of lateral sides and a pair of transverse ends, the
napkin comprising a f£luid pervious top layer, a fluid
impervious bottom layer, and an absorbent core therebetween;
15

and a pair of cuffs, each having a base portion and a distal
end, each cuff longitudinally extending and attached, along
its respective base portion, to one or a combination of the
top layer, the bottom layer and respective lateral side; the

20 longitudinally extending attachment being anywhere, between
the longitudinal centerline; such that the distal ends of the
cuffs extend at least outward from the lateral sides of the
napkin;

25 and wherein any or all of the top layer, the bottom layer and
the cuffs is comprised of a gathered, layered composite
material, the material further comprising:

a first layer of a flexible, reversibly elongatable
30 material, bonded at spaced apart positions, along a



has at | east one perforate conponent |ayer, it has been found usef ul

in

-these products as intervening fluid transfer |ayers and as cont ai nnent
structures for ingredients such_as 10 deodorants, }na rances, nmedi canment s

-and superabsorbents. =  Wien the | ayered conposite

conpl etely |uﬂmm m te or nonperforate co

both perforate um Immﬂ conponentegdayers, it
6

particul arly useful® as dBf ot mation and crush resistant 15

ound
es.

8hs onpri sed
= Cedr  has

Exanpl es of lateral and vertically w cking intervening fluid transfer

| ayers are described_in "AQsqrbent Articles with Plates", US Patent
Appl i cation Serial ‘M‘““Atq’éSP?Zﬁ% of,the Eﬁréfi i??e’éndt(?oﬁnwt one

assi gned and maddtiomiledaysrciof ian flexible mMuntdnsicnied atgter £5) ;
In accordance with this aspect of this invention, the gat hered

conposite material is incorporated into sanitary napki ns, adul t

i nconti nence produdhereimdbgth thel firsti kkayer andhethehamt ndeastecrone
provi ded gn absor bgiq iR 1a3ern f bipd b,

bottom fluid i nperneable | ayer, andm bagﬁggggdr %ghtgggg'??hé?e%@%%%
wherein the top fl ng aparallel to the gathers of the other layer.

49. A sanitary napkin, having a longitudinal centerline, a
pair of lateral sides and a pair of transverse ends, the

10 napkin comprising a fluid pervious top layer, a fluid
impervious bottom layer, and an absorbent core therebetween;
and .

a pair of wings, each having a base portion and a distal end,

15 each wing longitudinally extending and attached, along its
respective base portion, to one or a combination of the top
layer, the bottom layer and the respective lateral side; the
longitudinally extending attachment being anywhere, between
the lateral side and the longitudinal centerline; such that

20 the distal ends of the wings extend at least ocutward form the
lateral sides of the napkin; and

and wherein any or all of the top layer, the bottom layer and
the wings is comprised of a gathered, layered composite
25 material, the material further comprising:

a first layer of a flexible, reversibly elongatable
material, bonded at spaced &part positions, along a
substantial portion of the first layer, to at least one
30 additional layer of a flexible nontensioned material;



perneabl e | ayer conprises a perforate polyethylene filmwhich Is first

-tensioned to stretch the filmto a length which is at | east 101% of
its original nontensioned length, the film30 conconmtantly undergoing
»narrowi ng i n a-direction orthogonal This Sheet Has Been Repiaced
- 30- t e ol f tensioning; adhering a ﬁ"
AT " 2" MR

wherein both the first layer and the at least one
additional layer are gathered, the gathers of one layer
being aparallel to the gathers of the other layer.

50. A sanitary napkin having a fluid pervious top layer, a
fluid impervious Dbottom layer, an absorbent core
therebetween, and at least one insert; the insert being
located between the top layer and the bottom layer; and

10 wherein any or all of the top layer, the bottom layer and the
insert is comprised of a gathered, layered composite
material, the material further comprising:

a first layer of a flexible, reversibly elongatable
15 material, bonded at spaced apart positions, along a
substantial portion of the first layer, to at least one
additional layer of a flexible nontensioned material;

wherein both the first layer and the at least one
20 additional layer are gathered, the gathers of one layer
being aparallel to the gathers of the other layer.

51. The sanitary napkin according to claim 50, wherein at
least one, of the first layer and the at least one additional
25 layer, of which the insert is comprised, is perforate.

52. The sanitary napkin according to claim 50, wherein at
least one, of the first layer and the at least one additional
layer, of which the insert is comprised, is nonperforate.



pervious fabric, filmor foamto the perforate polyethyl ene film by
.adhering or securing neans that are at | east partially separated from
one another, at discrete spaced 5 apart positions along at |east a portion
-.of the tensioned perforate film and then releasing the tension on the
perforate polyethylene filmto yield a product W th g. cyeer SRHES 1a@eep

fluid perneable |ayer. This gathered, |aygged co
conprise the bottom garnent facing, 10 uid inper Hﬂmﬂ
prevent | eakage fromthe bottom and si des of the h uses,

it is preferred that either or botg %Eﬁ f'Erst elongatable fabric, film
or foam and the second fabric, fi m be fluid inpervious. The

sanitary napkin nmay optionally have wings or tabs to fix the 15 napkin to
mmy compr Loe TP Grelbrtt’ PRUSALSBTIN 8178c0id Tho n, Garhikse, [iGerda
optional I. y comnsétbos!ﬁtmtblbr compriged cofinmel tabrics alfé.dlt,hefQQDortment
(i T ChinmeEoablontton, shitedebauug, naots M Pyegptoite . M giine
absor bent r&UFF‘épli’heemFﬁaﬂ? opaterialy bondsd, a gaRPE‘P%%I apart
positions to at least one additional layer of a flexible
material, wherein both layers are gathered, the gathers of
one layer being aparallel to the gathers of the other layer.
10 The composite material may be made by first reversibly
tensioning, the first layer and concomitantly reversibly
narrowing the first 1layer, in a direction coplanarly
orthogonal to that in which tension is applied. The
tensioned and narrowed first layer is then bonded discrete
15 spaced apart positions to an at least one additional layer of
a flexible nontensioned material, comprised of a fabric, film
or foam or combination thereof. When these resulting
tensioned and adhered layered materials are subsequently
untensioned, they form a three dimensional layered composite
20 material, wherein both layers are gathered, the gathers of
one layer being aparallel to the gathers of the other layer.
The layered composites of this invention may be used in the
manufacture of various products including, but not limited
to, sanitary absorbent products such as diapers, sanitary
25 napkins, incontinence products, as well as bandages, wound
dressings, surgical dressings, cushioning and bandages for
the treatment of stasis ulcers, surgical drapes, underpads
and the like.

30



B I 4

corrp05|te materlal of this |nvent|on in the formof |ateral and
verticallp nlmg ,ggea/enl tl'p.w transfer |ayers | and/ or as
cont ai n i ngredi ents such as 25 deoddé@nts, fragrances
tand supe In a anot her enbodi nent of tfis invention, there
has -been prov sanitary napkin having a fluid pervious top |ayer,

a fluid inpervious bottom | ayer, and an absofbent core 30.7t her ebet ween,

and having gat hered 1 ongitudinal edge‘s 28\hi ,
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i Shee€ o« ot 7
may optionally formupstanding sidewalls to inhibit fluid | eakage
across the lateral sides of the sanitary napkin. The gat hered edges may
"be formed by tensioning a first el ongatabl e fabric, filmor foam and
Wiile inits tensioned 5 state, the elongatable fabric, filmor foamis
concomtantly narrowed in a direction orthogonal to the direction of
t ensi oni ng; adhering a second fabric, filmor foamto the el ongat abl e
fabric or filmby adhering or securing neans-that are at | east
partially separated from one another, at 10 discrete spaced apart
positions along at |east a portion of t he tensioned el ongatable fabric
or film and then rel easing the tension on the elongatable fabric, film
or foamto yield a product with a gathered conposite naterial wherein
bot h | ayers are gathered, the gathers of one | ayer being aparallel 15
to the gathers of the other layer. This gathered conposite mat eri al
may then be adhered or secured al ong side edges of

Fig. 2- A

30
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2Nk B3 et 7

a sanitary napkin. The gathered conposite material, before bei ng
adhered or secured along the side edges of a sanitary napki n, may
itself be tensioned, the tension being released 20 after it is adhered or
secured to the side edges, thereby rai sing and providing curvature to

t he gat hered edges, the upstandi ng sidewal | s or the napkin itself.

The gat hered -conposite material may-al so conph s%eafmﬁB&mmi gar ment
facing, fluid inpernmeable |ayer, to prevent |eaka botton1and
si des of the product. The sanitary napkin p dance W th
thi s aspect of the invention provides the sanltary nap soft

gat hered edges and/or upstanding side walls which are not 30 eaS|Iy
defornmed and which, therefore, act as substanti al

Fig.2-D

30A
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- 32- liquld barrierg,.to prevent side Ieakagef-'gn guch uses, it is
preferred that either or bo’tjot he first elongatable fabric, film qrs
foam and the second fabric,filmor foambe fluid i npervious.. Th
sanitary rfapkin may opti onal have wi ngs or to fix the naﬁﬁi nto
t he und arnment. The gat her ¢d, | ayered ¢onposite material of S
inventz®n jmay formall or part of the wings or tabs. The napkin y

al so optidgnally contai n efrbossnents or p channels, to raise the
absor bent center and thergby the flui F el vi ous_top layer to contjact 10
t he body, fand to channel flui@ls | ongitudi nall
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e e . )heet’f.: 7
si de | eakage. W t hout f1gsdred: Bibd Ban R Bcdgnvention in any way, the

- foll ow ng are exanpl es oft I ch have been found to be 15

N suitabl e for making the gat himg'mzmg onposite materi al this
i nventi on. _Figures 1A a tic views of an Ep'f ralus 22, 70

Fi
and an al e'rzn.a%]ve apsarat us 22A to apparatus 22, respectiwely, 20 . !
for formng the“ ayered

nposite mater'g of this invention.
or simlar elgnents i ench Figure ar'?fgl ven the sane degZ&wlli ng
Ie 1A “the process requi R Ijeast a

substantially reversi bl
Hle»or foam and a s¢
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-33 - coating by hotnelt adhesive that is fed froma slot coOater

10, wherein the slot is divided into open and cl osed zones by a series
of spacers, the hotnelt adhesive being thereby ated into discrete
streans that i npact and thereby coat 5 second Iayerjg ith a spaced apart
pattern, at | east faF E?

This Sheet Has Been RTiIaced ’
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two parallel lines, of adhegi Jttails of the s gisgoater, Sher

dfvided slot, the hotnelt adhé€sive and the coatifg pattern, being ?(ﬁcfwr?
-ih the art,-are-net—shown in Figure |a. It ¥shoul d be noted thateéhe
patter f esive, here the at 10 |east two paral |l gtzipas, on seC®

| ayer Zrhgsm% o aced  angle, fromO to 90 degr el b
directio ' ’l t the spaced apagrgspattern Ay BF gff F We,ex

desi gns, sarily parallelyslines, asA2 A Ecpy QPN i

the section, "Detailed Description g thej_%;lve g

|l ed onto and is supported by a be t hat i/

rolls 14, 16. Second | ayer 4 i ,4; t he

belt 12 on belt supporting re /",

18, second layer 4 is |am na

“
*

concom tantly orthogorga®fy narroged /
into nip 18 on tbpdof, ang coin

First layer 2 is uimetnd tliom ,,.;:.--:'T_,—-j
bet wegn, 2 drt"'I p— e

»_
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~drive roll 7 being rotated at a sl ower speed LhanvL%j§3ﬂ€§%T e el
20.. The tension i y narrowed fir ARAyer £ 4 o lded 32
around drive roﬁ Rﬁggﬂggwg{, i p 18 badﬁg@?ﬁ% n2gre ¢ Oﬁ -Zd &t
i ncom ng second |l gyer 4 where i{ {s 30 Ianina%?ﬁﬂmm@bcoﬂﬁm$ yer o A 854 %
described above. 05 JUN 1997 wing(s)3upage .Eéto % P
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A NOVEL LAMINATED COMPOSITE MATERIAL, A METHOD OF MAKING
AND PRODUCTS DERIVED THEREFROM

FIELD OF THE INVENTION

'he present invention relates to a novel, lavered composite
5 material, and more particularly té_a gathered, ruffled or
puckered. lavered compbsite.material. The composite material
is comprised a first layer of a flexible, reversibly
elonqatable material, such as for example a fabric, film,
foam or combination thereof, bonded at spaced apart positions
10 to at least one additional layer of a flexible material, such
as for example a fabric, film; foam or combination therecf:
wherein both layers are gathered, the gathers of ‘one layer
being aparallel to the gathers of the other layer. The
layered composites of this invention may be used in the
15 manufacture of various products including, but not limited
to, sanitary absorbent products such as diapers, sanitary
napkins, incontinence products, as well as bandages, wound
dressings, surgical dressings, cushioning and bandages for
the treatment of stasis ulcers, surgical drapes, underpads
20 and the like.

CKGRO! T NV

25 The wmanufacture of flexible, gathered materials, by covering
a tensioned elastic material with a second material, and
securing the second material to the tensioned elastic
material, followed by the step of releasing the tension of
the elastic material, is -known in the art. An early

30 description of such ‘a material, an intermittently bonded



Alternatively, as in apparatus 22A in Figure 1B, belt 12 may be
elimnated, with both first [ayer 2 and second | ayer 4 being | ed
directly through nip 18 between drive roll 20 and j—p+essure roll 24,
with drive roll 20 rotating at a faster 5 spee RlﬂFﬁACﬁﬂ'fﬂ?{'T/SF @3;
s+¥'efched as
4

t hereby causing first layer 2 to be _,_ tensione n
It passes through nip 18 to be lamnated to an agyer
%’g%glﬂ@ ?gy of ating
respectively, first

Since, in apparatus 22, and apparatus 22A, drive {ol
faster than drive roll 7, and supply rol

| ayer 2 is tensioned and thereby stretched i h the machine diregction
and concom tantly narrowed In the cross nachfné“dTTechOﬂv~*i§ I n

both Figures 1A and 2A, after bonding the concomitant|y t ensi oned and
narrowed firditensianed ; stretehd lwgﬁ‘aﬁ? Webn 1S giEeR oddy oW ndasmat

conconi tant 27HEEW fhshiedstitd agall2gahcet alpeiierecdtivd Is¥ipRrpokhar eby
al [ owi ng thec | av.ered materi alo bIeeavbn njf pwhligcﬁoisf ournnaa three

di mensi onal , q%%%é?ﬁ)‘oeﬁtef rubber, one o er tension and
longitudinally stretched, are passed between a pair of
S pressure rolls traveling at the same peripheral speed. One
of the rolls is provided with relatively small or narrow
projections in a desired pattern, the projections cooperating
with the second roll to press together, into adhesive
contact, small portions of the two plies of rubber; so that
10 relatively closely spaced small areas of the superposed plies
will be united in a pattern similar to that of the
projections on the pressure roll. Harwood in US Patent
3,025,199, describes an untensioned stretch laminate web,
specifically suggested for use in toweling, wiping material
15 and expendable garment material. Harwood describes the
formation of a scrim comprised of intersecting sets of
threads or filaments that are bonded to each other at their
points of intersection to form a reticulated reinforcing
network, the threads or filaments being preferably resilient.
20 A pair of nonwoven layers are attached preferably to opposite
sides of the reinforcing network scrim. The laminate of
nonwovens and scrim is subsequent subjected to a stretching
operation in one or more directions to permanently expand the
' nonwoven layers. When the tensile forces of the stretching
25 operation are removed, the reinforcing network restores

itself and the outermost nonwoven plies exhibit Z-direction
bulking in the areas where the nonwovens are not bonded to
the reinforcing network.

30 Sisson in US Patents 4,107,364 and 4,209,563 describes a



20 materi al

11, wherein both first layer 2 and second | ayer 4 are

gat hered, the gathers of one |ayer being aparallel to the gat hers of
the other |ayer. Conposite material 11 is wound ﬂ@E*ﬁS@ ol |
for further use. 25 Figures 2A and 2D are schenati MEN

appar at us

appar atus 30A to apparatus 30, respectiwely, for fg
conposite material of this invention. Figures 2B ap
pl an views of alternative configurations of 30 the
conmponents shown in Figure 2A. Figures 2E

10

15

20

25

30

30, and alternatives toapparatus 3@, [and an alternatijve
| i YSUN 997 llayered
2C are enl &rged

preferred embodiment, which is an untensioned stretch
laminate comprised of at least one ply made substantially of
relatively elastomeric synthetic polymeric filaments and at
least one ply made of elongatable but relatively nonelastic
synthetic polymeric filaments.

Ness in US Patent 4,525,407 discloses disposable diapers and
surgical gowns incorporating untensioned stretch laminate
composites comprised of an untensioned elastic member
intermittently bonded to one or more unstretched less
extensible substrates, the resulting laminate being rendered
elastic by stretching. On stretching the laminate, the
substrate undergoes permanent elongation and may become

delaminated from any other substrate, but remains

intermittently bonded to the elastic member. Upon release of
the applied tensile forces, the elastic member causes
puckering, i.e., 2Z-direction bulking, of the permanently
elongated substrate between the bonding points.

US Patent 5,336,545 issued to Morman describes a composite
material made by joining a nonelastic material which has been
tensioned to neck it down to a narrower width and joined to

. an elastic sheet. The composite material is elastic in a

direction parallel to the direction of neckdown and may be
stretched in that direction to the breaking point of the
necked material. Neither of the two materials comprising the
composite become gathered.

Ruffled or gathered fabrics have also been disclosed, for
example, in US Patent 4,720,415 issued to Taylor et al and by

13



and 2F are enlarged plan views of analogous alternative configurations

of the bonding stage conponents shown in Fig r
simlar elements to those in Figures 1A and ZBEELALE\N&H‘SHEE$§
designating nunbers in Figures 5 2A to 2F. RefefTtmgTow-to gure 2A,
the process requires at least a figst layer 2 ¢

substantially reversibly eIongatab&e mat eri al , s&gadggxgsiabric, film
or foam and a second |ayer 4 of a flexible pateral-such as} a

fabric, filmor foam The two |ayers may be of different 10 materials or
of the same naterial. Second layer 4 is unwound froma—suppty roll 6
and passed under and over a series of guide rolls 8. Second |ayer 4 is
|l ed onto and is supported by a belt 12 that is rotated by belt

supporting r&uellizet1gl in USePatentaydrlial; 89Lewheredfgha atmagitsonal
between belt gihd¥ic member is applied to a backsheet that is then
prestrained by mechanical stretching to permanently elongate
the backsheet and stretch the elastic member. The elastic
5 member on being released yields a ruffled or gathered
material. Materials such as these include an elastomeric
material which forms a stretchable elastic layer. To at
least one side of this material while in a stretched
condition there is attached another gatherable layer. Once
10 the two layers have been attached to one another, the elastic
layer is allowed to retract thereby gathering up and
puckering the nonelastic gatherable layer to form a three
dimensional material. US 4,891,258 to Fahrenkrug describes
a stretchable composite structure wherein the stretchable
15 layer may comprise a pervious elastomeric film.

The prior art of composites that are stretchable or contain
stretchable components, requires the presence of a reversibly
elongatable component, that provides reversible restoring

20 forces, to be bonded to a relatively inelastic less easily
extendible component, thereby creating a gathering, ruffling

or puckering of the inelastic component; the gathering of the

. inelastic component being orthogonal to the direction in
 which the laminate or the elastic component is extended,

25 i.e., in a direction cross to the direction of stretch.
Additionally, the gathering is obtained only. in the
inelastic component, the elastic component remaining
relatively ungathered. Where gathering may be achieved in
both layers of a layered composite, as in some stretchable

30 cuffs and waistbands of disposable products of sanitary



15 belt supporting roll 16, and a drive/ heat sealing roll 17; wher e,
in nip 18, second |layer 4 is heat lamnated in a T} RaLtern
REPIDTIMERE XE

to a tensioned, elongated and concomtantly or a1y d first
| ayer 2 that is bei ng brought into nip 18 on tjop of .. and coi ndi di ngly
wth, 20 second layer 4. An exanplegof a drive/ heat0§e€UN 897r olfl {17

is shown in Figure 2B in plan in enl a~ged detail, erein drifve/ heat
sealing roll 17 is shown to contain, for exanple, at [east \o | spaced
apart rai sed heated ridges 19, ridges 19 beiAguspaced apart bylspacers
21 that are at a level lower 25 than ridges 19, thereby form ng grooves 23
bet ween ridges 19. Belt supporting roll 16 may be snooth surfaced or
it may have ridges that either nmeet with or interdigitate ridges 19 on

drivel/ heat sSW@RKPY And diapgrs, the gathers of one layeér are parailel to
those of the other layer, both gathers being orthogonal to

the direction of stretch.

SUMMARY OF THE INVENTION

It is an object of this invention to provide a gathered,
ruffled or puckered layered composite material, having a

10 plurality of layers, wherein at least two of the component
layers of the composite are gathered, and wherein the
direction of gathering of at least one of the gathered
component layers is aparallel to the direction of gathering
of an at least one other component layer.

15
It is a further object of this invention to provide a
gathered, layered composite material, having a plurality of
layers,. wherein the material is a flexible, elastic or
relatively nonelastic, fabric, film, foam or combination

20 thereof, wherein at least one of the component layers is
reversibly elongatable and thereby tensionable, 1i.e.,
stretchable, and is concomitantly reversibly narrowable

. across its major surface in a direction orthogonal to the

direction of tensioning.

25
It is a further object of this invention to provide a method
of making the gathered, layered composite materials of this
invention.

30 It is a further object to provide novel absorbent products



- 36- First layer 2 is unwound froma supply roll 3 and | ed through
a nip between a first drive roll 7 and a pressure r ; -th—ehve
roll 7 being rotated at a slower speed than that . kgPiACEbgﬁﬁggﬂﬁﬁg l'ing

roll 17. Since drive/heat sealing roll 5 17 is rotdtijng faster tha rive
roll 7, first layer 2 is t ensi oned_sa_nd t hereby 4t jet@®HJUN 1997 he chi ne
direction and concomtantly narrowse in the crogsjnmachine directi-pn

The tensi oned and conconmitantly narrowed first }ayer—2-rs—ted

around a drive/heat sealing roll 17 and through nipil8

derived from the gathered, layered composite materials of
this invention.

In accordance with the present invention, there has been

5 provided a novel, multi-layered composite material, comprised
of at least two layers of a fabric, film, foam or combination
thereof, wherein the first layer is a flexible, reversibly
elongatable, tensionable material, and which is bonded at
spaced apart positions to at least one additional layer of a

10 flexible sheet material, wherein both layers are gathered,
the gathers of one layer being aparallel to the gathers of
the other layer.

Also provided in accordance with the present invention is a

15 method of forming a gathered, multi-layered composite
material, having gathers, ruffles or puckers, comprising the
steps of: :

first tensioning a first layer of a flexible, reversibly

20 elongatable, tensionable, material such as for example
a fabric, film, foam or combination thereof in an amount
that is effective to stretch, i.e increase its length
beyond its original relaxed untensioned length in the
direction of tensioning, and to also results in a

25 narrowing of the width of the first layer to less than
its original relaxed, nontensioned width in a direction
approximately coplanarly orthogonal to the direction of
tensioning;

30 while in a tensioned state, adhering or otherwise



10 between drive/heat sealing roll 17 and i ncom ng second Iayer 4
where it is lamnated to the second | ayer as descr ] ‘e
Alternatively, with continued reference to Figure
sealing roll 17 may be unheated, belt supporting

t her eby having the heat com ng fromlS7 belt suppg 19@ { h{ ough
belt 12 and second | ayer 4 to heat_‘seal and the eby Ianlna fhe two

| ayers 2, 4 t oget her. Yet alternatively, & ‘ } belt
supporting roll 16 may be heated and contain, for. .exanpl e, at ljeast two
spaced apart raised heated ridges 19, ridges 19 20 bel ng'spaceg-agart by
spacers 21 that are at a level |ower than ridges 19, thereby form ng

grooves 23 between ridges 19. " In such a case, drive roll 17 may
unheat ed and eithesedering wuheot Bisstf aceyery havediscgeset spaced hepaffEEt

wth or I nter 063 1 o] S L NQerl .
shoul d be notedijﬁégﬁﬁﬁfh%u%porgl 6 ?%$$£ gggegg#vgfrg*% %?rs&7 ﬁ%ﬁr’
optionally both beheaated.least A¢@@rn@@d¢§19na&s itayappaeht us 36bekible
Figure 2D, Dbelt 1ZdR¥ensiohéd ohaPerhBdsudht BoPObRambist al 2YBEiE, 2R,
second I@yer 4

foam or combination thereof to form a layered composite

material;

and then releasing the tension on the first layer of the

composite material to form a gathered, layered composite
10 material; the gathers comprising raised portions of

material extending above and below the surface of the

composite material, and appearing on both the first

layer and the at least one additional layer, the gathers

of one layer being aparallel to the gathers of the other
15 layer.

Also provided in accordance with the present invention are
novel absorbent products which incorporate the layered
composites of this invention, as component parts of these
20 products, including but not limited to diapers, sanitary
napkins, incontinence products, as well as bandages, wound
dressings, surgical dressings, cushioning and bandages for
. the treatment of stasis ulcers, surgical drapes, underpads
and the like.
25

BRIEF DESCRIPTION OF THE DRAWINGS

The above mentioned and other features and objects of this
30 invention, and the manner of attaining them, will become more



30 being led directly through nip 18 between drive roll 20 and

-37- pressure roll 24, with drive roll 20 T er
speed than supply roll 3; thereby causing first IayMTﬁmﬁm oned
and thereby stretched in the machine direction and concom t ant

narrowed in the cross machine directigg, as it 05 JUN 1997

apparent and the invention itself will be better understood
by reference to the following description of embodiments of
the invention taken in conjunction with the accompanying
drawings, wherein:

Figure 1A is a schematic view of an apparatus for forming the
layered composite material of this invention.

Figure 1B is a schematic view of an alternative version of
10 the apparatus shown in Figure 1A for forming the layered
composite material of this invention.

Figure 2A is a schematic view of another apparatus for
forming the layered composite material of this invention.
15
Figure 2B is an enlarged pian view of a configuration of
bonding stage components used in the apparatus shown in
Figure 2A for forming the layered composite material of this
invention.
20
Figure 2C is an enlarged plan view of a alternative
configuration of bonding stage components used in the
..apparatué shown in Figure 2A for forming the layered
composite material of this invention.
25
Figure 2D is a schematic view of an alternative version of
the apparatus shown in Figure 2A for forming the layered
composite material of this invention.

30 Figure 2E is an enlarged plan view of a configuration of



5 passes through nip 18 to be lam nated to and second |ayer 4. Wth

reference to Figure 2E, drive roll is heated and anpl e
at | east two spaced apart raised heated ri dges HEPLA(E&@ENT#%{ ng
spaced apart by spacers 21 that are at a level 19,
thereby formng grooves 10 23 betweengridges 19. Prﬁ?@'gﬁﬁ 24 may
snoot h surfaced or it may have ridges that eitje

interdigitate ridges 19 on drive roll 20. 15 | tlernatively it H
reference to Figure 2F, drive roll 17 may be unheated, pressurejrol
bei ng heated, and contai ni ng, for exanple, at part
rai sed heated ridges 19, ridges 19 being spaced apart by spacers 21
that are at a | evel |ower than ridges 19, thereby forning grooves 23

bet ween ri dgdionding skaggcicempenentdr used ol thenpgpPParatifieshawmnin

ei ther be snopidurdiZDRged Forkarsy rﬁningelm compestilaer mERekiW1l BfOtnis
interdigitate, rldgesrés on pressure roll . It should be noted that
ive roll

pressure rol 1%

5

10

15

20

Figure 2F 1is an enlarged plan view of a alternative
configuration of bonding stage components used in the
apparatus shown in Fiqure 2D for forming the layered
composite material of this invention.

Figure 3 is a plan view, before elongation, and concomitant
narrowing orthogonal to the direction of elongation, of a
flexible elongatable material used to form the 'layered
composite material of this invention.

Figure 4 is plan view of an elongatable material, after the
elongatable material shown in Figure 3 has been elongated and
concomitantly narrowed orthogonal to the direction of
elongation, intermediate to forming the layered composite
material of this invention.

Figure 5 is a plan view of a flexible material used to form
the at least one additional layer before it is bonded to the

. first layer to form the layered composite material of this

25

30

invention.

Figure 6 is a perspective view of a layered composite
material of this invention comprised of the elongatable
material, shown in Figure 4, after it has been elongated and
concomitantly narrowed orthogonal to the direction of
elongation, attached to an at least one additional layer and

24

20



17 may optionally both be heated. 25 - After heat pegkAg-ihe

concom tantly tensioned and narrowed first |ayer! REPHA(EM rs}rttgﬂer,
2/ e

both the tensioning and conconitant narrow ng off tjie~frrst—tay re
permtted to rel ax, thereby allow ng the | ayere t@gﬁ&“ Vi 1ig jni p
18 30 to forma three dinensional, |ayered conpositle fmalerl ,

- 38- —
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untensioned to form the layered composite material of this
invention.

Figure 7 is a perspective view of another layered composite
material of this invention.

Figure 8 is a partial cross section of a perspective view of
yet another layered composite material of this invention.

Figure 9 is a perspective view of sanitary napkin made with
the layered composite material of this invention.

Figure 10 is a perspective view of another sanitary napkin
made with the layered composite material of this invention.

Figure 11 is a perspective view of yet another sanitary
napkin made with the layered composite material of this
invention.

Figure 12 is a partial cross section of a perspective view of

a sanitary napkin comprised of an insert made of the layered
composite material of this invention.

DETAILED DESCRIPTION OF THE INVENTION.

The present invention is directed to a novel gathered,
layered composite material; and more particularly to a
gathered, layered composite material which is comprised of at
least two layers of for example a fabric, film, foam or



wherein both first layer 2 and second | ayer 4 are gathered, t he gathers

of one | ayer being aparallel to the gathers of th ] 1
Conposite material 11 is wound on to a t akeup rol ELAEEM r§HEETHse.
5 Figure 3 is a plan view, before elongation, ang goncom t ant

narrow ng orthogonal to the direction_p{_elongation, jof @5 JUN1RI ble

el ongatable material 40 used to formthe.first |ayer of the | ayefed
conposite material of this invention. 10 Material 4@ is—descrrbed

Figure 3 to have a nachine direction dinension 32 and a crossnachi pe
di rection di nension 33, being the respective directions 1n which the
first |ayer wi || be tensioned and thereby el ongated and be
concomtantly narrowed, in the process of maeking the |ayered conposite

of 15 this comyimagion thereqfyyreaghiefpthg Atedeststartwd oharersl being
material 45, qafthered, tH®e gheRdasablfe dmd elapérshewng nfd@ire 13, tdhagpbeen
gathers of the other layer. It is considered an important
feature of the present invention that the gathers appear on
S both the first layer and the at least one additional layer,
the gathers of one layer being aparallel to the gathers of
the other layer, wherein the aparallel relationship of the
gathers of each layer with each other is described as
follows:
10 .
Each layer is roughly planarly parallel to each other
layer. The gathers of each layer have an alignment
directionality with each other, in that they are aligned
substantially parallel, i.e., in the same direction with
15 each other. The angle of alignment directionality, that
the gathers of one layer makes with the alignment
directionality of the gathers of the other layer, is
preferably greater than 0% and is most preferably about
90°.
20
To be noted, is that alignment directionality of the
gathers of each layer exists on relatively narrow pieces
of the composite material, as may be used, e.g., on a
cuff of a sanitary napkin or the waistband of a diaper,
25 as well as on relatively wide pieces of the composite
' material, as may be used, e.g., on the top layer or the
bottom layer of a sanitary napkin. It should also be
noted, that alignment directionality is best perceived,
without recourse to magnification, on large areas of
30 material , e.g., about one square inch, than on small



el ongated and concom tantly narrowed orthogonal to the 20 direction of

el ongation, internediate to formng the first | ayer of—the-layered .
conposite material of this invention. Material 45 is HURIACHIENT SHEET
Figure 4 to now have a nmachi ne di rection dinmension 34 ghda
crossnachi ne direction di nension 3b,_being the respeciti | QNS fi 1
which the first layer 25 has been Sg%sioned and thergb e%ﬁ&ﬂgﬁ#@@,
wherein the di mrensions 34 and 35 are respectively | gngerand_shorte

t han di mensi ons 32 and 33 shown in Figure 3. Figure 5 is a plan

view of a flexible material 50 used to 30 formthe at |ea
| ayer before it is bonded to

areas, such as narrow strips. Such larger areas are

particularly useful when one needs to see the alignment

~directionality of the gathers when the gathers are in

the form of, e.g., quilted puckers rather than, e.gq.,

5 parallel gatheré, where the alignment directionality is
more readily apparént.

The present invention is also directed to a novel method of
making a layered composite material comprising:
10
Tensioning a first layer, having a length and width, of
a flexible material comprised at least in part of a
reversibly elongatable, tensionable material such as for
example a fabric, film, foam or combination thereof; the
15 tensioning being an amount that is effective to stretch,
in approximately the direction of tensioning, the first
layer beyond its original relaxed, nontensioned length
dimension, and to also cause a narrowing of the first
layer, in a direction approximately coplanarly
20 orthogonal to the direction of tensioning, beyond its
original relaxed, nontensioned width dimension.

- Reversibly elongatable is meant to describe the property of

an.elongatablg'material, after being tensioned to stretch the

25 material and the tensioning being relaxed, wherein the

material returns to within at 1least about B86% of its
prestretched dimension.

While in a tensioned state, the first layer is adhered or
30 otherwise secured, by bonding means that are at least



- -39- the first layer to formthe | ayered conpo TRtertat—of
this invention. Material 50 is described in Figure 5 to : C%ﬁﬂﬂf? '
direction dinmension 36 and a crossnachi ne direction dj mensi on 37,
being the respective directions in which the at 5 | east eQ&iIN Hegya
layer will aligned with the first layef5._ in the proclesis of making tH
| ayered conposite of this I nvent i Qo Figure |6 T '
view of a gathered | ayered 10 conposite material 60 df__this inventio
conprising the el ongatabl e material, shown in Figure 4, now Showi as~
t he first layer conponent 42 of gathered | ayered conposite

material 60 of this invention, after first layer 42 has been

partially separated from one another, at discrete spaced
apart positions along at least a portion of the first layer,
to an at least one additional layer of a nontensioned
flexible material comprised for example of such materials as

5 a fabric, film, foam or combination thereof, to form a
layered composite material comprised of for example a fabric,
film, foam or combination thereof. The tension on the first
layer of the composite material is then released to form a
gathered, layered composite material.

10
To be further noted, is that the at least one additional
layer may undergo some tensioning and concomitant narrowing
in the process of forming the composite material of this
invention. This tensioning and concomitant narrowing may be

15 tolerated as long as it is insufficient to negate the
formation of gathers in the both the first layer and the at
least one additional layer, the gathers of one layer being
aparallel to the gathers of the other layer.

20 To be yet further noted, that an important feature of this
invention is that the tensioning of the first layer be
accompanied by a narrowing of the first layer, in a direction
approximately coplanarly orthogonal to the direction of
tensioning. This in contrast to the common practice in the

25 art where steps are specifically taken to prevent a narrowing
of the material in a direction coplanarly orthogonal to the
direction of stretch, when processing an elongatable material
that is either purposely placed under tension to stretch the
material or is coincidentally under some tension due to

30 differentials in tensions and speeds to which the material is



el ongated in the machine direction 41, and concomtantly 15 narrowed

orthogonal to the direction of elongation, i.e., in —lle _crossmachi ne
direction 55, and attached to an at | east one addjRH; m@‘_}lgﬁerq; ~rly
spaced apart |ines of adhesive 45, wher ei n t he sppcee—apat [ b idf
adhesive are essentially paral | el{40 the machine ir%ﬁﬁi %#; and |t he
t ensi oni ng and 20 concomtant narrow.ng is relaxed tjo jfo ‘ﬂg§ dd
conposite material 60 of this invention, wherein HQotih_layers 42, 44lare
gat hered, the gathers of one |ayer being aparallel toijthe gat hers™ of

t he ot her | ayer. 25 First layer conponent 42 conprk lOms
46 and nonbonded regions 47, having respectively |inear cross

section di mensions 48, 49 and a machi ne directi on di nmensi on 52. On

sequenti al | y sobfeatiet) adi Aenssotsandportéd dndprodessed iddn ohe past aous

di monsi ons: 00y Jdk £4 948 Rer! BS-3U0 10 phbBE3E O et *Ghhlhcsonal

manufacturing steps include spreading, tensioning and holding .

the material in a stretched, non-narrowable condition in the

5 orthogonal direction by means such as tentering with pins,
clips or belts; and by pulling the material in the orthogonal
.direction with a ridged cylindrical spreader roll or with a
bowed cylindrical roll. The cylindrical spreader roll may

" for example have the ridges not connected to each other, or

10 connected as in a continuous spiral around the cylindrical
spreader roll, or combinations thereof. The ridges or spiral
preferably have high friction surfaces, e.g., of soft rubber.

The ridges also are preferably disposed, at acute angles,
with respect to either side of the side of center and the

15 direction of rotation of the cylindrical spreader roll. The
surface of the bowed cylindrical roll, over which the
material to be maintained in a non-narrowable condition
passes, is preferably convex. The surface of the bowed

cylindrical roll is also preferably made of a high friction

20 material, e.g., of soft rubber. Additionally the material may
be held in a non-narrowable condition by means of pinch or
nip rolls that are applied to the material as it travels over

- the various cylindrical rolls described above.

25 Materials useful for the both the first layer and the at
‘least one additional layer of this invention are required to
be flexible in that they are capable of bending or folding so
as to gatherable. Fabrics, films, foams or combinations
thereof useful for both layers of this invention may also

30 include laminates of these materials.



- 40-

approximately equal to crossmachi ne direction dinension 32

shown in Figure 3; and nmachine direction dinension 52 is essentially

yet approximately equal to machine direction di mens ok
in Figure 3. 5 At | east one additional layer 44 co r(Lﬁpﬁn, 2A§ﬂﬁ?ﬁ

regi ons 55

10

15

20

25

30

.
40

and nonbonded regi ons 56g_havi ng respect veI'BSI\iJGﬁ%Wcross

o——

The first layer of this invention may be chosen from
materials such as: elastic reversibly elongatable or
partially reversibly elongatable, tensionable fabrics, films,
foams or combinations thereof; and nonelastic reversibly
elongatable or partially reversibly elongatable, tensionable
fabrics, films, foams or combinations thereof. All the
materials from which the first layer of this invention may be
made, on being tensioned and thereby elongated, should be
selected from those being concomitantly capable of undergoing
a reversible narrowing in a direction approximately
coplanarly orthogonal to the direction of tensioning.
Therefore, the first layer of this invention must be
elongated to such an extent and concomitantly narrowed
orthogonal to the direction of tensioning to such an extent,
to enable the tensioning and the narrowing to effect
gathering of both the at least one additional layer and the
first layer, respectively.

The at least one additional layer may be chosen from flexible
materials such as: elastic or nonelastic reversibly
elongatable or partially reversibly elongatable, tensionable
fabrics, films, foams or combinations thereof; nonreversibly

- elongatable, tensionable fabrics, films, foams or

combinations thereof; and nonelongatable fabrics, films,
foams or combinations thereof.

Elastic materials are those capable of rapidly returning to
approximately their initial dimensions and shape after being
substantially deformed by a deforming force, usually a weak
force, and removal of such force.



section di nensions 57, 58 and crossnachi ne direction dlnen5|on 59. On

sequential |y conparing dinensions shown in 10 Figure

di mrensi ons shown in Figure 5, the sum of |inear cr Ez

di rensi ons 57 and 58 are essential ly yet approxi nafefyectar ne
di rection di mensi on 37 shown in Fj e 5 and crosspaghi

di mension 59 is essentially but appro{fﬁgtely equal to} 1p b@ﬁ%@@ﬁg

di rection dinension 36 shown in Figure 5. Figure {7 is..a persoectlv

vi ew of anot her gathered, |ayered conposite materigl 70 of this

I nvention. Conposite materi al 70 conmprises a first

that has been 20 elongated in the nachine direction 72 and concomtantly
narrowed orthogonal to the direction of elongation, i.e., in t he
crossnachi ne (Norliastic 3matdrislached tthoge athlatasdr@neapabladdift ib¥iaig

| ayer 74 by s
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Such preferred nonelastic films fabrics and foams are those

- capable of being tensioned, thereby being stretched, to at
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least 1% greater than their original length without reaching
their yield point, the yield point being the first point on
a stress-strain curve at which an increase in strain (here
the stretch or elongation), occurs without an increase in
stress (here the tensioning force), i.e., where the material
has been stretched but no longer returns to its original
length. It is preferred that the nonelastic fabrics, films or
foams be capable of being stretched, without reaching their
yield point, from 1% to at least about 60% greater than their
original 1length and preferably between 5% to about 35%
greater than their original length.

It should be noted that elastic or nonelastic materials which
are only partially reversibly elongatable may be used in this
invention, as long as sufficient elongation reversibility and
shortening reversibility resides in the materials to create
the gathers of this invention.

The ability of a fabric, film or foam to be elongated is
required at least in one direction. The at least one
direction may be in the machine direction, the cross machine
direction and directions therebetween; with the proviso that
the material be concomitantly narrowed in a direction
approximately coplanarly orthogonal to the direction in which



71, 74 are gathered, the gathers of one |ayer being aparall el to the

gat hers of the other layer. 30

First |ayer conponent 71 conprises bonded regions 77 atREPLACHMBNGSREET
regions 78, which regions together define the
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the material is elongated.

Fabrics, films and foams that are capable of being biaxially .
elongated are also useful in this invention. Thus, the
reversibly elongatable,_tensionable fabrics, films and foams
useful in this invention may be capable of being tensioned in
a single direction, in two directions, or in a plurality of
directions, e.g., where the film or fabric is stretched in
both the X and Y directions relative to its surface, as well
as in its upward or Z direction, either in a specific zone
area or over its entire surface. The foregoing
notwithstanding, it is important in the practice of this
invention, that biaxially elongatable materials be tensioned
in a first direction, e.g., the machine direction, and also
be allowed to narrow in a second direction, e.g., the
crossmachine direction, that is coplanarly orthogonal to the
first direction. If, however, biaxially elongatable
materials are used and are also tensioned in the second
orthogonal direction, it is required that they be tensioned
in the second direction to a degree that can be surpassed by
the potential of the material to recover by expanding; and
thereby be capable of expanding coplanarly orthogonal to

- direction of tensioning, from the narrowing it experienced

when it was in tension.

Reversibly elongatable, tensionable materials that are useful
for the first layer and the at least one additional layer are
well known in the art, and are represented either by elastic
films, fabrics and foams and by nonelastic films, fabrics and
foams that are capable of being tensioned and are able to



gathers 79 of first layer conponent 71. At | east one addi tional |ayer
74 conprises bonded regions 80 and nonbonded 5 region g S
t oget her define the gathers 82 of at | east one add %ﬂ&w &Iﬁ%ﬁﬂn
conponent 74. Anal ogous comments may be nade abolut{ t he rel atlon Hej
of the bonded and nonbonded regi onggof the gather regsoﬂéN % hi s
| ayer ed conposite wth respect to_the dinensions joff both the 10
unperturbed starting first |ayer and the at | east dne addi tronal
| ayer. Figure 8 is a partial cross section pers j |
anot her gat.hered, | ayered conposite material 90 of this 15 invention.
Conposite material 90 conprises a first |ayer conponent 84 that has
been el ongated in the machi ne direction 85 and concomtantly narrowed
g_rt hogonal 8% Oré’dciilerxﬁii aecuieu;]stpf in paeﬁtontlgcat thairi .oxigimal hflixlaéﬁssagghiaha
I rection ttac t n. at .east. n LLio r
spaced 20 ap%??p? |"ﬂ'§%‘ (ﬁ‘eag%gfﬁ\?g‘@ ff’ﬁ‘gea eg?@ggF%iheg?%%?%a%ﬁm
predom nant | yE9n ghentath ldasti ntheaQ@atmabarltayemema@f also include
nonelongatable films, fabrics or foams.

S
Suitable films useful for the first layer and the at least
one additional layer of this invention may be chosen from
those that are continuous, i.e., nonperforate, or from those
that are perforate. The perforate films include  those:
10 having apertures that are either essentially in the plane of
the film; having apertures that are three dimensional in the
sense that the defining walls of the apertures extend beyond
the plane of the f£film; and perforate films having
combinations of in the plane apertures and apertures that are
15 three dimensional. Films are also meant to include those
that are embossed. The embossments include those that are
large enough to be seen by eye or to be felt by touch; and
also include those that are not easily detected by eye or by
touch, e.g., microembossments that may lend a matte finish to
20 the film and may also lend a fabric feel to the f£ilm.
Elasticity, elongability and the ability to be narrowed, for
films, will generally, but not without exception, increase
- with reduced thickness, increased plasticization, increased
number of apertures and increased area occupied by the
25 apertures. Of course, the chemical nature, molecular weight
and degree of crosslinking, plasticizer concentration and
other factors will also dictate the elasticity and
elongatability of the film, Films that are approximately
less than or equal to 10 millimeters thick are preferred;
30 with films that are approximately equal to or less than 3



adhesive are essentially not parallel to either nmachine direction 85 or

to crossnmachine direction 86, but are at sone nonparal l el angle to
either direction, for exanple, 45 25 degrees to nachi‘§E1 D ’gﬁﬁjfnd
t he tensioning and concom tant shortening is relax tihoHEE

| ayer ed conposite material 90 of this invention; efein both | ayefs

84, 88 are gathered, the gathers being_in the form of quil 8 JUN 19¢At hpr
t han parallel puckers, and the gathers of one |layer 30] being aparallej fo
the gathers of the other |ayer. ' =% 2} -

3%

millimeters thick being more preferred.

Suitable fabrics useful for the first layer and the at least

one additional layer of this invention may include flexible

S5 paper products such as tissues and flexible fabrics that are
woven, knitted or nonwoven. The tissues and woven and
knitted fabrics may include those that are made by any of the
several processes that are known in the arts of paper making,
weaving and knitting, respectively, and yield the various

10 tissue and fabric structures and designs that are known in
.these arts. Nonwovens, however, are particularly preferred

for their low cost and the wide range of properties that can

be imparted to them by the processes of forming and finishing

and by the materials from which they are made. Suitable

15 nonwoven fabrics, as defined by the processes by which they
are made, may include wetlaid, airlaid, spunbond, meltblown,
chemically bonded, thermally bonded, hydroentangled nonwoven
fabrics and nonwoven fabrics resulting from combinations of

such processes. Nonwovens are more likely to be elongatable

20 if they are of low basis weight, bonded lightly or not at
all, e.g., hydroentangled, meltblown, and lightly bonded
spunbond, thermally bonded and chemically bonded nonwovens.

- Chemically bonded nonwovens are more likely to be elongatable

if they contain elastic and elongatable fibers and contain

25 elastic or frangible binders. The direction of the fibers,
e.g., random as resulting from airlaying, or unidirectional,

as resulting from carding, will also determine the direction

in which the nonwoven will most easily elongate and the ease
with which it will elongate in each direction. Fabrics of

30 Dbasis weight about equal to or less than 100 grams/square



First |ayer conponent 84 conprises bonded regions 91 and unbonded

regions 92, which regions together define the gathers 93 of first

| ayer comnponent 84. At | east one additional |ayer 88 conprises
bonded regi ons 94 and nonbonded 5 regions 95, reg|c+R§1tg(I§@£\TWﬁHﬁET
regi ons together define the gathess_96 of at | epsg—efe—addirtTor

| ayer conponent 88. Anal ogous conments may be nmpdg %&igu ;fi?

rel ati onship of the bonded and nonbonded regionp bf 8 er eld
regions of this | ayered conposite with respect {oithe. dinensions jof
both the 10 wunperturbed starting first layer and the at |east one

addi tional |ayer. Figure 9 shows a perspecti velw-ew-eof—ar—absorbent

product of

this invention, here a sanitary napkin 120 covered by a 15

perforated flmgtepanregriefdamed awithl@abracs| af daspeweidhie abouthetiain
layer 102 and an, ASU DY Haf BE Jolbiils AU Pe meter being more preferred.
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Suitable foams useful for the first layer and the at least
one additional layer of this invention may be chosen from
flexible and elongétable reticulated and nonreticulated
foams. Such foams may be made of, but not restricted to,
polyester polyurethanes, polyether polyurethanes and
polyethylene. The deqgree of elasticity will depend, in
varying degrees and parts, on properties such as the
thickness, durometer and degree of plasticization of the foam
and the degree to which the foam is reticulated, i.e.,
whether the foam cells are in communication with one another
or are isolated from one another by the cell walls of the
foam. In general, but not without exception, elasticity and
elongatability increase with decrease in thickness and
durometer and with increase in plasticization and degree of
reticulation. Of course, the chemical nature, molecular
weight and degree of crosslinking, plasticizer concentration
and other factors will also dictate the elasticity and
elongatability of the foam. Foams less than or equal to 6.35
millimeters thick, are preferred; with foams that are

- approximately equal to or less than 3.175 millimeters thick

being more preferred.

Suitable elastic films and fabrics are those made of

elastomeric materials such as natural and synthetic rubbers,
elastomeric polyurethanes (ESTANE from B. F. Goodrich & Co.),
elastomeric polyamides (PEBAX from Atochem Co.) and
elastomeric polyesters (HYTREL from E. I. DuPont de Nemours



t her ebet ween, where at least top layer 100 is nmade of the gat her ed,
| ayered conposite nmaterial of this invention; top ' 1001
exhi biti ng bonded 99 and nonbonded 104 areas 20 (tRE?EKCEWE%GtSﬁggg
additional |ayer not being shown). Absor bent jcore 104 I s conprfsed
of an absorbent, for exanple woodpyh p, and has noie (gIUNOWAT, | hereby
being thicker in approximately the.central portiiom 101, i.e.,
approxi mat el y the central third, then becom ng thi 'ng down
25 toward the transverse ends 103, 105 of napkin 120. Napkin 129 is
di stingui shed by having top |layer 100 sealed along iTS entire periphery
106 to bottom | ayer 102, wherein bottom | ayer 102 may be conprised of a

nonperforate nateri al congriéeq of the layered conposite material of
this 30 invenki®m.) NapkVrengobpsadiengestyrenenlioske Fopp Liymensy styrene

ethylene butylene styrene block copolymers, styrene isoprene
styrene block copolymers (examples of these block copolymers
are those having the trademark KRATON from Shell Chemical

5 Co.), noncrosslinked ethylene vinyl acetate copolymers,
ultralow density polyethylene, blends, coextruded laminates,
layered 1laminates of such materials, and combinations
thereof.

10 Suitable elongatable nonelastic fabrics or films for use in
this invention include, but are not limited to, those made of
materials such as polyethylene, preferably low and medium
density polyethylene, polypropylene, noncrosslinked ethylene
vinyl acetate copolymers, polyamides such as nylon 6 and

15 nylon 6,6, polyesters, polyvinylidene chloride, polyvinyl
chloride, polyester polyurethanes, polyether polyurethanes,
and blends, coextruded laminates, layered laminates of such
materials, and combinations thereof.

20 A preferred elongatable, nonelastic film for use in this
invention is polyethylene film. The film may be nonperforate
if for example in a sanitary napkin it is used as a barrier

. or as a component material of the cuffs, wings or tabs of the
| sanitary napkin. The preferred elongatable nonelastic film

25 nmay be perforate if for example it is used as a cover or

- fluid transfer layer or as a component material of the cuffs,
wings or tabs. Similar choices of perforate or nonperforate
materials, their use and-placement in each product, may be
made in the manufacture of other products such as, but not

30 limited to, sanitary absorbent products including diapers,



- 43- pai r of deeply embossed concavedly curving channels 107, 108,

toward and adj acent each of two lateral sides 109, 110 respectlvely
al ong and outward of central portion 101 of napk REF[ n

enbossed channel s 107, 108, being a 5 highly densifj Emagrgﬁﬁﬁﬁmlng
top layer 100 and a significant depgb of the ab orb%§54f risi

absor bent core 104. The thickness.QL.absorbent orje UN}Qﬂint aI

8iis at | east equal
101 10 Dbetweem pair of
phi-h-120_al SO _conpri ses

portion 101 between the pair of channels 107, 1
to or greater than the thickness of central portion
channel s 107, 108 and | ateral sides 109, 110.
a positioning adhesive (not shown) ,

incontinence products, as well as bandages, wound dressings,
surgical dressings, cushioning and bandages for the treatment
of stasis ulcers, surgical drapes, underpads and the like.

S Suitable fibers and filaments for the fabrics useful for this
invention may be chosen for the degree of elongatability and
elasticity desired. Since filaments may be thought of as
long fibers, the fibers and filaments referred to herein will
be referred to as fibers and thereby deemed to include both

10 fibers and filaments. Fibers such as woodpulp, cotton,
rayon, wool, linen, silk, ramie and jute are relatively
nonelongatable and nonelastic. Relatively more elongatable
and elastic are synthetic fibers such as polyethylene,
polypropylene, polyester, polyester polyurethane, polyether

15 polyurethane; and bicomponent fibers such as of polyethylene
and polypropylene, polyethylene and polyester, polypropylene
and polyester and low and high melting polyesters. In
addition, the fiber denier, cross-section, degree of
crystallinity will also impact its elongatability and

20 elasticity. The degree that the fabric permits movement of
one fiber with respect to another, and the flexibility,
elongatability and elasticity of any binder that is used,

. whether it is an adhesive or thermoplastic binder, and
whether the binder itself is elastic, will also dictate to

25 some degree the elongatability and elasticity of the fabric.

The gathered, composite of this invention may optionally
comprise a laminated structure made of more than two plies.
The following examples of composites comprising more than two
30 plies are presented without meaning to be restricted by such



on the garnent side of bottomlayer 102, for attachin
under gar nment ,
rel ease paper (not shown). Absorbent core 15 104 may
distinct |ayers, gradients, or as honobgeneous dispersgﬁgguggﬁﬁvor al
of absorbents such as tissue, sphaghum noss and sypgr h
Figure 10 shows a perspective view of _.an absorbent prqddct 20 of thig

i nvention, here a sanitary napkin 130 covered by a fluid perneabl e f
| ayer 112, a fluid inperneable bottom | ayer 113 and-—anr—absesbent-c

posi tioni ng adhesi ve being protected

op

(not shown) therebetween, where top layer 112 and/or bottom | ayer 114
may be made of the gathered, |ayered conposite of this invention; to
| ayer 25 112, here exhibiting bonded 116 and nonbonded 117 areas (the

at | east one adm;tlemal F@yeéxamcﬁlé;elmgtish@emplyl\mwmaﬁeﬁ struet@fe may

conprises ri

of the cuffs
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122 to the rlﬁﬂkmarﬁpaqur Ionbinagisn theseods Firsef tnapkpned, and to .
respectivel y,opisdli €1941dd'$ thereof is bonded one each of two additional
nontensioned layers of fabric, film or foam; or one of the.
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two nontensioned additional layers may be adhered to the
tensioned layer followed by sequentially adhering the second
of the two additional nontensioned layers to the first
additional nontensioned 1layer; after which the tensioned
layer is relaxed to form a gathered, layered composite.
Alternatively, two layers of tensioned elongatable fabric,
film or foam may be adhered or secured, alternately one on
either side or both to one side of a nontensioned additional
layer; after which the tensioned layers are allowed to relax
to form a gathered layered composite. Additional layers of
tensioned elongatable and nontensioned fabrics, films and
foams may be similarly laminated. One may substitute, for
any layer of the.composite, a component layer that does not
become gathered, by means such as attaching it to a layer or
component after the tensioned composite or tensioned layer
has been untensioned; or by using a layer made of a tensioned
material that is not reversibly elongatable in the direction

- of tensioning and reversibly narrowable orthogonal to the

25

30

direction of tensioning.

The elongatable elastic or nonelastic fabric, film or foam,
and the at least one additional layer of fabric, film or foam
may be adhered or otherwise secured to each other by any
conventional techniques which are known for securing two or
more layers of flexible sheet materials together and
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distal ends 125, 126 of cuffs 118, 119 extend outward frem

right and left lateral sides 123, 124 of napkin 130. Top gEE] Q{’l‘gﬁ@ﬁ;&gﬁ B

bottom | ayer

114 are attached to each other in a flan

base portions 121, 122 of cuffs 118, 5 119. Cuffs 118, 119 nay be

optionally

portions 121, 122 to T
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includes, but is not limited to, the use of adhesives, heat
sealing, ultrasonic bonding, radiofrequency sealing,
mechanigal crimping, cold flow pressure sealing, and the
1like, and combinations thereof. Adhesive may be applied as
a hotmelt, for example, by spraying or through separate
orifices or through a slotted orifice which has spacers to
separate the exiting adhesive into spaced apart streams.
Each coating stream or spray may be discontinuous or
continuous. Adhesive may also be applied by screen printing
or by transfer coating. Hotmelt adhesives are preferred over
solvent based adhesives for speed of application and for the
elimination of the need to remove byproducts such as solvents
and components of curing agents. The adhesive may be applied
to either or both the elongatable elastic or nonelastic
fabric, film or foam and the at least one additional layer of
fabric, film or foam. However, if adhesive is used, it is
preferred, for ease and accuracy of application, that it be
applied to the at least one additional layer of fabric, film
or foam, since the at least one additional layer is not being
tensioned or is tensioned to a lesser degree than the first
layer of material, and is thus more easily kept laying flat
during the process of manufacture, albeit that it may be

- inherently three dimensional by virtue of being for example

25

30

embossed or by having three dimensional apertures.
Mechanically applied methods of sealing such as heat sealing,
ultrasonic bonding, radiofrequency sealing, mechanical
crimping, cold flow pressure sealing, may be accomplished
with a heated roll or stamping plate that has a patterned
surface to which the appropriate energy, i.e., heat,
ultrasound, radiofrequency, pressure or combinations thereof,



napki n 130: anywhere, between the respective |ateral sides 123, 124 and

the I ongitudinal centerline 125; al ong and above or below top |ayer
112, but not including longitudinal 10 centerline 125;.along.and above or
bel ow bottom | ayer 114, i ncl udi ng | ongi t udi nal cent@E? [ h
fashi on that ensures that cuffs 118:_119 extend at a§$€?§%€££§ggi

covered with a nonwoven or, as shown here, with the 15
conposite material of this invention; the gat her ed,
mat eri al here exhibiting bonded 116 and nonbonded 1

| ateral sides 123, 124. Cuffs 118, 119_L.n this exanple nt
08 il BBz

—_—

ered conposft
17 areas (the at

| east one additional | ayer not being shown). Cuffs

additional ly be made of or contain in or on the cuffs other nmaterials
such as 20 fikmappbbadovens and foam the nonwoven or foam being
preferably of a highloft material. Cuffs 118, 119 may al so additional ly
contain elastic materials in or on the cuffs. Absorbent core 116 in

Figure 10 hasTherelgnhggtableapdastic or sgnelastimdabrichi fiidm om tfoem,
m ddle 127 thapgl ehéray 1%&&1-80%5 aé&%tib%%lo'la?@“o?hfaﬁffé‘s VEIBE 4328

129. Absgrbent %gre &. have ot her | i ne shapes suc
hour gl ass: may be de to eac other in any manner or pattern of

adherement or securement that provides at least partially
spaced apart zones of bonding, i.e., the zones of adherement
or securement are separated from one another by zones of non
adherement or securement. The zones of adherement or
10 securement should be wide enough to retain the integrity of
the bonding between the layers of the composite material
during manufacture or use. In practice, this width has been
found to be at least about 0.016 in. (0.397 mm) and
preferably at least about 0.031 in. (0.793 mm). However,
15 such zones should not be so wide as to severely reduce the
areas of material that is gathered or to compromise the
ability of the material to be gathered. 1In practice, the
maximum width of the zones of adherement or securement has
been found to be about 0.5 in. (12.7 mm} and preferably about
20 0.375 in. (9.525 mm}.

Such manner and pattern of adherement or securement'provide

. areas where the adhered fabrics, films and foams can relax to
form gathers. Examples of the elements of such patterns of

25 zones of adherement or attachment are spaced apart straight
"or curved lines or ‘bars, where the lines or bars may be
continuous, or may be made up of a series of discontinuous
and/or continuous dots, dashes, chevrons, circles or other
geometric shapes, swirls and =zigzags and the like and

30 combinations thereof. Examples of curved patterns are



dogbone or oval. Absorbent core 116, proceeding fromthe absor bent
facing side of top layer 112, may further conprise a transfer |ayer of
a |l ow density nonwoven nmaterial, an 30 auxiliary absorbent |ayer

cont ai ni ng sphagnum noss and a main _ _ RED] ACEMENT QUL
- 45- absorbent layer such as gf airlaid pulp A %E}’@%E gﬂ!ﬂ
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undulating sinusoidal lines or bars.

The zones of non-adherement or spacing between the elements
of the zones of adherement may be range from about 0.0625 in.
S (1.588 mm) to 0.5 in. (12.7 mm) and may preferably be between
0.125 in. (3.175 mm) and 0.375 in. (9.525 mm). It should be
noted that the spacing used will be dictated by both the
degree of gathering, the amount of material desired in the
gathers, as well as the loft of the materials used. Thus
10 closer spacing between the elements of the zones of aherement
Oor securement may be tolerated when the material is
relatively thin and flexible. Thicker material will require
the use of wider spacing between the elements of the zones of
adherement or securement.
15
The general direction of the pattern of the zones of
adherement or attachment, if it is nonrandom such as e.g.
discrete lines of adhesive in a spaced apart pattern, may be
at any angle to the direction in which the elongatable
20 elastic or nonelastic fabric, film or foam is tensioned.
When the elongatable elastic or nonelastic fabric is relaxed
the puckers will be seen to reflect the pattern of the
elements of the zones of adherement or securement, e.g.,
discrete points or lines wherein the lines may be continuous,
25 discontinuous, regular, random, straight or curved, and
wherein the angle that the pattern of elements of the zones
makes with the direction in which the elongatable elastic
fabric, film or foam has been stretched, i.e parallel,
orthoganal or any angle in between. The resulting gathers
30 will then be seen to vary, for example, from a series of



conprises positioning adhesive (not shown), on the garnent si de of

bottom | ayer
posi tioni ng adhesi ve being protected until use 5 by a }&gggz

(not shown). ' ' Bﬂ@¢?%ﬂﬂﬁﬂ‘
| ayers, gradients, or as honogengpus di spersi ons,
ti ssue, sphagnum noss and super abser bent. Enbodi nentjs
cuffs such
Appl i cati ons,
" Absor bent

Article",
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are herein incorporated in their entirety.

114, for attaching napkin 130 to an undgegar.nent

Absor bent core may optionally contaijn gs—ttsSti-het

10 to Salerno et al, comonly assi gned,
Article Having Conpliant Cuffs" and "Stab

N fRrenle 37263 %0nages and GECLARE.T e e FeR ATSEoRPRER) |

rté@t aftex temsioningiis e@:lra:tﬁdft h§ha/1=ng'-§1€orgétf3t§;l‘slmn 1Be

aldiagceatied eB0nAVEI & pRSHES) |0/ D IUdd Pey 130,913 beribs

of parallel ruffles or ridges, then the pattern of gathers
along the plane of one layer, e.g., the elongatable elastic
fabric, film or foam, is approximately orthogonal to the
pattern of gathers in the at least one other layer along the
plane of that other layer.

A preferred film useful in this invention is for example an
elongatable or nonelastic nonperforate or perforate
polyethylene or polypropylene £ilm. Examples of such
perforate nonelastic films are described in the following
Patent Applications, and commonly assigned and incorporated
herein in their entirety by reference: to Turi et al,
“Textilelike Apertured Plastic Films”, Canadian Patent
Application 2,130,176; “Method of Forming Improved Apertured
Films, Resultant Apertured Films and Absorbent Products
Incorporating Resultant Apertured Films”; to James et al, US
Patent Application No. 08/523,112; and to Burwell et al,
“Apertured Film Having Improved Fluid Distribution

- Properties, Method of Forming Same and Absorbent Products

Incorporating Same”, US Patent Application No. 08/522,600;
and “Absorbent Products”, US Patent Application No.
08/522,1722.

Other examples of perforate films are described in US
3,054,148 to Zimmerli, US 4,690,679 and US 4,806,411 to
Mattingly et al, US 4,859,519 to Cabe et al, US 3,929,135 to

Figure 11 shows
a perspective view of an absorbent product 15 of this invention, a
sani tary napparalielceoufifdesbpraritdged to a pertinemblcef tqu Utadeputkérsaof



right and left lateral sides 137, 138 of napkin 150, respectively,

such that the distal ends 139, 140 of w ngs or tabs 133,..134, extend
outward fromthe right and left |ateral sides 137, 138k Lﬁ% i

napki n 150. Top layer 131 and 25 bottom | ayer 132 are at} ached éEigg‘aZSHEET
other in a flange seal 141 and to,t he base portions of r S
133, 134. Wngs or tabs 133, 13403_% this exanple are jal soagsom&mth
the | ayered conposite material of this invention. The w ngs or_tabs
can optionally be attached to the sanitary napkin: 30 | gngi tudi nal |y

al ong and above or bel ow the cover between and
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Thomson et al, US 4,324,246 to Mullane and European Patent
Application 0,304,617 to Kao Corporation.

The perforate film is tensioned and an additional permeable

5 layer of fabric, film or foam is adhered thereto, the zones
of adherement are separated from one another by zones of non
adherement or nonsecurement. Examples of such additional
permeable layers of fabric, film, or foam are a nonwoven
fabric, tissue, perforated film and reticulated foam. The

10 tension on the elastic or nonelastic fabric, film or foam is
then released to form a gathered three-dimensional fluid
pervious composite.

The gathered layered composite materials formed in accordance
15 with such preferred films, when incorporated into an
absorbent product, provide soft, comfortable gathered
textures that have less contact with the body than do flat
structures. The composites also provide surprisingly
enhanced fluid transfer properties as well as unique
20 structural and spatial attributes, and have been found useful
in the manufacture of wvarious products including, but not
limited to, sanitary absorbent products such as diapers,
sanitary napkins, incontinence products, as well as bandages,
wound dressings, surgical dressings, cushioning and bandages
25 for the treatment of stasis ulcers, surgical drapes,
" underpads and the like. Some structure benefits, as
examples, are the properties of preventing wet collapse and
providing compression and crush resistance to such products
during use. This preferred embodiment of the perforate
30 layered composite material of this invention has also been



| ongi tudi nally al ong and above or bel ow t he barriger

Wngs or tabs 133, 134 may be 5 Ilongitudinally attagh

al ong their respective base porti95§_135, 136 anyy

respective | ateral sides 137, 138 ahd adjacent toi{b not includi fgfthe
| ongi tudi nal centerline 142; such that wings or tabs 133, 134 exteng at
| east outward from |l ateral sides 137, 138. 10 Absorbemt—eere..133 in Fi pure
11 has an hourgl ass outline and is thicker in'the mddle region 143
than the lateral sides 137, 138 or than the transverse ends 144, 145.
Absor bent core 133 may further conprise, proceeding fromthe absorbent

facing side ofotnd itayde ifirticularisf esuitatele mide afsea Irowhkb abderdent
nonwoven mat eplglyncel, - WX IdohvalY 130%sPeRk Enghtervening fluid transfer
layers. When at least a part of the layered composite
material of this invention is nonperforate, it has been found
S useful in these products as barrier layers and as covers for
cuffs, wings or tabs. 'When the layered composite material
has at least one perforate component layer, it has been found
useful in these products as intervening fluid transfer layers
and as containment structures for ingredients such as
10 deodorants, fragrances, medicaments and superabsorbents.
When the layered composite material is comprised completely
of either perforate or nonperforate component layers or has
both perforate and nonperforate component layers, it has been
found particularly useful as deformation and crush resistant
15 structures. Examples of lateral and vertically wicking
intervening fluid transfer layers are described in “Absorbent
Articles with Plates”, US Patent Application Serial No.
08/220,073 to Hsieh et al, and commonly assigned and
incorporated herein in its entirety by reference.
20
In accordance with this aspect of this invention, the
gathered composite material is incorporated into sanitary
. napkins, adult incontinence products, bandages, and the like,
there has now been provided an absorbent product having a top
25  fluid permeable layer, a bottom fluid impermeable layer, and
an absorbent core therebetween, wherein the top fluid
permeable layer comprises a perforate polyethylene film which
is first tensioned to stretch the film to a length which is
at least 101% of its original nontensioned length, the film
30 concomitantly undergoing narrowing in a direction orthogonal



conpri sing sphagnum noss and a mai n absorbent |ayer such as of airlaid

on

pul p. Napkin 150 al so conpri ses positioning tﬁ@ﬁﬁfﬁ% ),
the garnment side of bottom | ayer 132, for att £ B | nd
wi ngs or tabs 133, 134 to 20 an undergarnment, posiftijoning adhesive bei ng
protected until use with a reIeasgB_gper (not hdmn®5~KH$&WBent ore
133 may optionally contain as dist t layers, igrijadi ents, or as
honogeneous di spersions, any or all of absorbents such~as trssue,
sphagnum noss and super absor bent. Enbodi ments of {25 | ' i NgS
such as are described herein are descri bed in US Patent Application
Serial No. 198,809 entitled, "Body Conf orm ng Absor bent Article"
to McCoy et al, and commonly assigned, herein incorporated in its
rted etbeacadixdection of tensioning; adhering a second fluid

entirety by
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pervious fabric, film or foam to the perforate polyethylene
film by adhering or securing means that are at least
partially separated from one another, at discrete spaced
apart positions along at least a portion of the tensioned
perforate film; and then releasing the tension on the
perforate polyethylene film to yield a product with a
gathered top fluid permeable layer. This gathered, layered
composite material may comprise the bottom, garment facing,
fluid impermeable layer, to prevent leakage from the bottom
and sides of the product. In such uses, it is preferred that
either or both the first elongatable fabric, film or foam and
the second fabric, film or foam be fluid impervious. The
sanitary napkin may optionally have wings or tabs to fix the
napkin to the undergarment. The gathered composite material
of this invention may comprise all or part of the wings or
tabs. The napkin may also optionally contain embossments or
deep channels, to raise the absorbent center and thereby the
fluid pervious top layer to contact the body, and to channel
fluids longitudinally to prevent side leakage. The absorbent
core of the napkin may optionally contain a gathered
composite material of this invention in the form of lateral

. and vertically wicking intervening fluid transfer layers

and/or as containment structures for ingredients such as
deodorants, fragrances and superabsorbents.

In a another embodiment of this inwvention, there has been
provided a sanitary napkin having a fluid pervious top layer,
a fluid impervious bottom layer, and an absorbent core
therebetween, and having gathered longitudinal edges, which



Figure 12 shows a partial cross section of a perspective view of an

absorbent product of this invention, here a sanita & o
covered by a perforated fluid perneable top |ayer Eﬂﬂmﬁgrﬁ !

I mper neabl e bottom | ayer 152 and an absor bent ofe 153, therebeteen,
absorbent core 153 further conprising .. and inseft| 16/ dHNAISF ¢
| ayered conposite mat eri of this ifvention. Top |ayef 151

gat her ed,

e

and bottom | ayer 152 are attached to each othe a-fTange seal | 164.

Napkin 10 160 al so conprises positioning adhesive{l65, on the garnment
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may optionally form upstanding sidewalls to inhibit f£fluid
leakage across the lateral sides of the sanitary napkin. The
gathered edges may be formed by tensioning a first
elongatable fabric, film or foam, and while in its tensioned
state, the elongatable fabric, film or foam is concomitantly
narrowed in a direction orthogonal to the direction of
tensioning; adhering a second fabric, film or foam to the
elongatable fabric or film by adhering or securing means that
are at least partially separated from one another, at
discrete spaced apart positions along at least a portion of
the tensioned elongatable fabric or film, and then releasing
the tension on the elongatable fabric, film or foam to yield
a product with a gathered composite material wherein both
layers are gathered, the gathers of one layer being aparallel
to the gathers of the other layer. This gathered composite
material may then be adhered or secured along side edges of
a sanitary napkin. The gathered composite material, before
being adhered or secured along the side edges of a sanitary
napkin, may itself be tensioned, the tension being released
after it is adhered or secured to the side edges, thereby
raising and providing curvature to the gathered edges, the
upstanding sidewalls or the napkin itself. The gathered

. composite material may also comprise the bottom, garment

facing, fluid impermeable layer, to prevent leakage from the
bottom and sides of the product.

The sanitary napkin prepared in accordance with this aspect
of the invention provides the sanitary napkin with soft
gathered edges and/or upstanding side walls which are not
easily deformed and which, therefore, act as substantial



side of bottom|ayer 152, for attaching napkin 160, '__positioning

adhesi ve 165 being protected until use with a rel g +66-

I nsert 154 may be positioned anywhere wi t hi n absor, Lgiﬁﬁgﬂiﬁﬁﬂﬁﬁﬂheen
top layer 151 and bottom 15 Ilayer 152, and nmay substfi fute for any pr{al
of f the conponents of absorbent cojg 153. Thus, when iOSYUN 57 i 3
conprised of at |east one perforate cquponent |ayer, it }has been jound
useful as an intervening fluid transfer |ayer to Vi CRTTutds—bet-hl
laterally and vertically and for storage or 20 contalnment structures for

i ngredi ents such as deodorants, fragrances, nedi caments and

super absorbents. Here insert 154 I s positioned between top | ayer 151
and absorbent core 153, and has at |east one perforate component

layer. |nsertliguid barrkenwriy preveat siter Jeakage. 56 sueh asesy ibass
one 25 addi tg;&@é@é&éd@ﬁn&@%féﬁ@fw s&x?aaheoﬂfstbxléaasesbﬁeaﬂbne,

and_ noRbondodt BHbAaF 1888, A8 the RACTHE £ABERGal HIMIO RAR e FRYLd | o
conprised of itm;mixedstas Th@sanltaﬁgl mbmd@lyadmoﬂﬁmy $|amewuﬁ§9rér154
here ey SE‘Ct fabé éc? fi u’tﬁe %pi 5 toa¥:% feoztgbaeznntxer? re 'l'ﬁe ga ere r| S€
layered composite material of this invention may form all or
part of the wings or tabs. The napkin may also optiocnally
contain embossments or deep channels, to raise the absorbent
center and thereby the fluid pervious top layer to contact
10 the body, and to channel fluids longitudinally to prevent
side leakage.

Without restricting the invention in any way, the following
are examples of processes, which have been found to be

15 suitable for making the gathered, layered composite material
of this invention.

Figures 1A and 1B are schematic views of an apparatus 22, and

an alternative apparatus 22A to apparatus 22, respectively,

20 for forming the layered composite material of this invention.
Analogous or similar elements in each Figure are given the
same designating numbers. Referring now to Figure 1A, the

. process requires at least a first layer 2 of a flexible,

. substantially reversibly elongatable material, such as a

25 fabric, film or foam, and a second layer 4 of a flexible
material, such as a fabric, film or foam. The two layers may

be of different materials or of the same material. Second
layer 4 is unwound from a supply roll 6 and passed under and

over a series of guide rolls 8. During the passage through

30 series of guide rolls 8, second layer 4 is subjected to



- 48- ~ auxiliary absorbent |ayer conprising such as sphagnum noss

and a mai n absorbent |ayer such as of airlaid pul p; and nay optionally
contain as distinct |ayers, gradients, or as ho ' EﬁﬂﬂﬂFns’
any or all of absorbents such as 5 tissue, sphagn A

superabsorbent. \Wen the |ayered
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coating by hotmelt adhesive that is fed from a slot coater
10, wherein the slot is divided into open and closed zones by
a series of spacers, the hotmelt adhesive being thereby
separated into discrete streams that impact and thereby coat
S second layer 4 with a spaced apart pattern, e.g., at least
two parallel lines, of adhesive. Details of the slot coater,
the divided slot, the hotmelt adhesive and the coating
pattern, being known in the art, are not shown in Figure la.
It should be noted that the pattern of adhesive, here the at
10 least two parallel lines, on second layer 4 may be at any
angle, from 0 to 90 degrees to the machine direction; and
that the spaced apart pattern may be of a variety of designs,
not necessarily parallel lines, as is discussed earlier in
the section, “Detailed Description of the Invention”. Second
15 layer 4 is led onto and is supported by a belt 12 that is
rotated belt supporting rolls 14, 16. Second layer 4 is
further led through a nip 18 between belt 12 on belt
supporting roll 16, and a drive roll 20; where, in nip 18,
second layer 4 is laminated to a tensioned, elongated and
20 concomitantly orthogonally narrowed first layer 2 that is
being brought into nip 18 on top of, and coincidingly with,
second layer 4.

" First layer 2 is unwound from a supply roll 3 and led through
25 a nip § between a drive roll 7 and a pressure roll 9, with
drive roll 7 being rotated at a slower speed than that of
drive roll 20. The tensioned and concomitantly narrowed first
layer 2 is led around drive roll 20 and through nip 18
between drive roll 20 and incoming second layer 4 where it is

30 laminated to second layer 4 as described above.



conposite material conprising the insert is conprised conpl etely of

perforate or nonperforate conponent |ayers or has both perforate and
nonper forate conponent |ayers, it has al so been fou SN
deformati on and crush resistant 10 structures. ‘i&%ﬂEﬁi’SHEET
addition to the preceding descriptigns, and as additional ly
illustrated by the figures, the gathered | ayered cohposDdelid 19%7e
invention is further illustrated, in the fol |l ow ng abl e,
"Manufacture of Lam nated Conposite Material ", by exanpl€s of
manuf acturing runs used to make the 20 gathered, |ayer conposite
materials, wthout nmeaning to be limted by such exanples. The Table
descri bes manuf acturi ng runs wherein a Layer 1 was tensioned and

conconi t ant | Alternahiieaky, A8 I1EnRaLatys t iigndd.aure A&, r bedd i2amay
was adhenpd épimihayed, 2wilkAl YAt PAL Akt ehagaced ARArdedbid®ldyer 4

being led directly through nip 18 between drive roll 20 and
. pressure roll 24, with drive roll 20 rotating at a faster
5 speed than supply roll 3; thereby causing first layer 2 to be
tensioned and thereby stretched as it passes through nip 18
to be laminated to and second layer 4.

Since, in apparatus 22, and apparatus 22A, drive roll 20 is

10 rotating faster than drive roll 7, and supply roll 3
respectively, first layer 2 1is tensioned and thereby
stretched in the machine direction and concomitantly narrowed
in the cross machine direction.

15 In both Figures 1A and 2A, after bonding the concomitantly
tensioned and narrowed first layer 2 to second layer 4, both
the tensioning and concomitant narrowing of first layer 2 are
permitted to relax, thereby allowing the layered material
leaving nip 18 to form a three dimensional, layered composite

20 material 11, wherein both first layer 2 and second layer 4
are gathered, the gathers of one layer being aparallel to the
gathers of the other layer. Composite material 11 is wound

.on to a takeup roll 13 for further use.

25  Figures 2A and 2D are schematic views of another apparatus
30, and alternatives to apparatus 30, and an alternative
apparatus 30A to apparatus 30, respectively, for forming the
layered composite material of this invention. Figures 2B and
2C are enlarged plan views of alternative configurations of

30 the bonding stage components shown in Figure 2A. Figures 2E




25 adhesive lines in the machine direction. The exanples of Layer 1
described in the Table include: a perforate high 3D profile film mde

of pol yethyl ene, as described in previously cited

Application 2,130,176 and in US Pat ent ApplicationiﬁgﬁﬂgiaﬂggbigﬁﬁT
08/522,722 and 30 08/523,112; a perf;ggueeIOM/SD profiilfe filmas nadg¢ by
- 49- 05 JUN 1997

and 2F are enlarged plan views of analogous alternative
configurations of the bonding stage components shown in
Figure 2D. Analogous or similar elements to those in Figures

1A and 1B are given the same designating numbers in Fiqures

5 2A to 2F. Referring now to Figure 27, the process requires
at least a first layer 2 of a flexible, substantially
reversibly elongatable material, such as a fabric, film or
foam, and a second layer 4 of a flexible material such as a
fabric, film or foam. The two layers may be of different

10 materials or of the same material. Second layer 4 is unwound
from a supply roll 6 and passed under and over a series of
guide rolls 8. Second layer 4 is led onto and is supported

by a belt 12 that is rotated by belt supporting rolls 14, 16.
Second layer 4 is led through a nip 18, between belt 12 on

15 Dbelt supporting roll 16, and a drive/heat sealing roll 17;
where, in nip 18, second layer 4 is heat laminated in a
spaced apart pattern to a tensioned, elongated and
concomitantly orthogonally narrowed first layer 2 that is
being brought into nip 18 on top of, and coincidingly with,

20 second layer #. BAn example of a drive/heat sealing roll 17
is shown in Figure 2B in plan in enlarged detail, wherein
drive/heat sealing roll 17 is shown to contain, for example,

_at least two spaced apart raised heated ridges 19, ridges 19

' being spaced apart by spacers 21 that are at a level lower

25 than ridges 19, thereby forming grooves 23 between ridges 19.

Belt supporting roll 16 may be smooth surfaced or it may have
ridges that either meet with or interdigitate ridges 19 on
drive/heat sealing roll 17.

30



appl ying vacuumto a pol yethylene fil msupported on a perforated
cylindrical drum a flat perforate filmmade from

conprised of polyethylene and pol yet hyl ene pol yvi nleL@mC@f\/pz@@m
as described in previously cited 5 US Patents 4,806, 41)—amnd~485

and various nonperforate pol yet hylene fil ns of di ffer
Tensi oni ng and conconitant narrow ng é]Layer 1 was r‘@mﬁggeb
difference in speeds between cylinders 10 that transfgrried. lLayer

wherein Layer 1 was pulled and thereby stretched by the cyI [ nder dri
by Drive 2 which rotated at a faster speed than th
Drive 1; and wherein the cylinder driven by Drive 2 brought Layer 1
to the nip where it was laninated to Layer 2 and 15 subsequently all owed
to relax frorfirst tlapnRdanhwoandfedn a2 sypply.rodl thamrktled thobughs,

| abel I ed "W df hy of bgwge};' drgﬁedf é‘étkaﬂl"“?dta'ixd)f Lﬁg@{s&rés §pyPgr ed

first with the nsi one ere éﬂnarrowe w d ayer and f hen
with t he VfJetFIaMdeléf‘?LayePglFo red as ﬁheleaﬁﬁ gpepds then that

gat hered W did¥ idy ivee/ Hewerssh ] oy 19190 19QMPEde drilve At Gealing roll

S 17 is rotating faster than drive roll 7, first layer 2 is

tensioned and thereby stretched in the machine direction and

concomitantly narrowed in the cross machine direction. The

tensioned and concomitantly narrowed first layer 2 is led

around a drive/heat sealing roll 17 and through nip 18

10 between drive/heat sealing roll 17 and incoming second layer

4 where it is laminated to the second layer as described

above. Alternatively, with continued reference to Figure 2B,

drive/heat sealing roll 17 may be unheated, belt supporting

roll 16 being heated, thereby having the heat coming from

15 Dbelt supporting roll 16, through belt 12 and second layer 4

to heat seal and thereby laminate the two layers 2, 4

together. Yet alternatively, as in Figure 2C, belt

supporting roll 16 may be heated and contain, for example, at

least two spaced apart raised heated ridges 19, ridges 19

20 Dbeing spaced apart by spacers 21 that are at a level lower

than ridges 19, thereby forming grooves 23 between ridges 19.

In such a case, drive roll 17 may unheated and either be

. smooth surfaced or have ridges that either meet with or

' interdigitate ridges 19 on belt supporting roll 16. It

25 should be noted that belt supporting roll 16 and drive roll
17 may optionally both be heated.

01

Alternatively, as in apparatus 30A in Figure 2D, belt 12 may
be eliminated, with both first layer 2 and second layer 4
30 Dbeing led directly through nip 18 between drive roll 20 and



be noted that although the gathered width is smaller than the
contained in
starting ungathered w.dth

wi dth, the actual width of materi al
essentially the same as that of the

gat hered Layer

1

starting

S

the recovery of Layer 1 is 25 essentially 100% In \ﬂﬁqp ﬁﬂﬁﬁ&,

| abel l ed "Length of Layer 1", the_gtarting | engt ffh 3

conpared first wi th the tensioned.akd thereby st chgg"hﬁigbh dqf |Layer
1 and then with the relaxed | ength of Layer 1, hO sgnme as
its gathered length in the gathered |ayered 30 conppsjte. It _shoulidibe

not ed:
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that the gathered | ength of

. 24,

pressure roll 24, with drive roll 20 rotating at a faster

speed than supply roll 3; thereby causing first layer 2 to be

tensioned and thereby stretched in the machine direction and
concomitantly narrowed in the cross machine direction, as it
passes through nip 18 to be-laminated to and second layer 4.

With reference to Fiqure 2E, drive roll is heated and

contains for example, at least two spaced apart raised heated
ridges 19, ridges 19 being spaced apart by spacers 21 that

are at a level lower than ridges 19, thereby forming grooves

23 Dbetween ridges 19. Pressure roll 24 may be smooth
surfaced or it may have ridges that either meet with or
interdigitate ridges 19 on drive roll 20.

Alternatively, with reference to Figure 2F, drive roll 17 may
be unheated, pressure roll 24 being heated, and containing,
for example, at least two.spaced apart raised heated ridges
19, ridges 19 being spaced apart by spacers 21 that are at a
level lower than ridges 19, thereby forming grooves 23
between ridges 189. In such a case, drive roll 17 may
unheated and either be smooth surfaced or have ridges that
either meet with or interdigitate ridges 19 on pressure roll
It should be noted that pressure roll 24 and drive roll
17 may optionally both be heated.

After heat sealing the concomitantly tensioned and narrowed

first layer to the second layer, both the tensioning and
concomitant narrowing of the first layer are permitted to
relax, thereby allowing the layered material leaving nip 18
to form a three dimensional, layered composite material 11,



Layer 1 is quite simlar to its starting length, since essehtially al

the gathers of Layer 1, wherein the |ines of adhi&@ﬁﬁéynﬁ. gﬂ%@ay to

the direction of tensioning, occur in the wi dth,

crossmachine direction; and that 5 the recovery of Layer 1 in the length is

essentially 100% Layer 2 in trmgfbpanufacturin

single ply

wei ghts or of tissue (Tiss) of different basis weigh

y tuRd JUNIBed:
of pol ypropyl ene spunbeérd nonwoven (NW i of different jpasis
s; 10 double pliles of

nonwoven and tissue; and triple plies of a nonwo ply and two plii es

of tissue.

The Tabl e al so gives, for Layer 2, the spacing between

hotnmelt adhesive lines as well as the nunber of gathers/in. 15 contained
in Layer 1 in the conposite the latter being
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wherein both first layer 2 and second layer 4 are gathered,
the gathers of one layer being aparallel to the gathers of
the other layer. Composite material 11 is wound on to a
takeup roll 13 for further use.

Figure 3 is a plan view, before elongation, and concomitant
narrowing orthogonal to the direction of elongation, of a
flexible elongatable material 40 used to form the first layer
of the layered composite material of this invention.
Material 40 is described in Figure 3 to have a machine
direction dimension 32 and a crossmachine direction dimension
33, being the respective directions in which the first layer
will be tensioned and thereby elongated and be concomitantly
narrowed, in the process of making the layered composite of
this invention.

Figure 4 is plan view of an elongatable material 45, after
the elongatable material shown in Figure 3, has been
elongated and concomitantly narrowed orthogonal to the
direction of elongation, intermediate to forming the first
layer of the layered composite material of this invention.
Material 45 is described in Figure 4 to now have a machine
direction dimension 34 and a crossmachine direction dimension
35, being the respective directions in which the first layer
has been tensioned and thereby elongated, wherein the
dimensions 34 and 35 are respectively longer and shorter than
dimensions 32 and 33 shown in Figure 3.

Figure 5 is a plan view of a flexible material 50 used to
form the at least one additional layer before it is bonded to



determ ned predom nantly by the degree of gathering inposed

on Layer 2

by the stretched and rel axed Layer 1 and the nunb Eggagiﬁfrs—rﬁ—bayer
1 being determned to a great degree by the spaci EE NTh8HEE
adhesive lines on Layer 2. 20 I n describing the present 1T nventioh
certain enbodi nents have been use_cgg_or purposes of il lSUUNIIEN;
however, other enbodi nents or nodi ations withim §he spirit andj scope
of 25 the invention will readily occur to those skil | ed—+rf—the—art

after reading this disclosure. The invention is accordingly not to pe
limted to the specific enbodi nents descri bed and 1TTustrated herern,

but only in accordance with the appended clains. 30
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the first layer to form the layered composite material of
this invention. Material S0 is described in Figure 5 to have
a machine direction dimension 36 and a crossmachine direction
dimension 37, being the respective directions in which the at
least one additional layer will aligned with the first layer
in the process of making the layered composite of this
invention.

Figure 6 is a perspective view of a gathered 1layered
composite material 60 of this invention comprising the
elongatable material, shown in Figure 4, now shown as the
first layer component 42 of gathered layered composite
material 60 of this invention, after first layer 42 has been
elongated in the machine direction 41, and concomitantly
narrowed orthogonal to the direction of elongation, i.e., in
the crossmachine direction 55, and attached to an at least
one additional layer 44 by spaced apart lines of adhesive 45,
wherein the spaced apart lines of adhesive are essentially
parallel to the machine direction 41; and the tensioning and
concomitant narrowing is relaxed to form layered composite
material 60 of this invention, wherein both layers 42, 44 are
gathered, the gathers of one layer being aparallel to the

. gathers of the other layer.

First layer component 42 comprises bonded regions 46 and

nonbonded regions 47, having respectively linear cross

section dimensions 48, 49 and a machine direction dimension
52. On sequentially comparing dimensions shown in Figure 6
with the analogous dimensions shown in Figure 3, the sum of
linear cross section dimensions 48, 49 are essentially yet
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approximately' equal to crossmachine direction dimension 32
shown in Figure 3; and machine direction dimension 52 is
essentially yet approximately equal to machine direction
dimension 33, also shown in Figure 3.

At least one additional layer 44 comprises bonded regions 55
and nonbonded regions 56, having respectively linear cross
section dimensions 57, 58 and crossmachine direction
dimension 59. On sequentially comparing dimensions shown in
Figure 6 with the analogous dimensions shown in Figure 5, the
sum of linear cross section dimensions 57 and 58 are
essentially yet approximately equal to machine direction
dimension 37 shown in Figure 5 and crossmachine section
dimension 59 is essentially but approximately equal to
crossmachine direction dimension 36 shown in Figure 5.

Figure 7 is a perspective view of another gathered, layered
composite material 70 of this invention. Composite material
70 comprises a first layer component 71 that has been
elongated in the machine direction 72 and concomitantly
narrowed orthogonal to the direction of elongation, i.e., in
the crossmachine direction 73 and attached to an at least one

. additional layer 74 by spaced apart lines of adhesive 75,
" wherein the spaced apart lines of adhesive are essentially

parallel to cross machine direction 73; and the tensioning
and concomitant narrowing is relaxed to form the 1layered
composite material 70 of this invention, wherein both layers
71, 74 are gathered, the gathers of one layer being aparallel
to the gathers of the other layer.
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First layer component 71 comprises bonded regions 77 and
nonbonded regions 78, which regions together define the
gathers 79 of first layer component 71. At least one
additional layer 74 comprises bonded regions 80 and nonbonded
regions 81, which regions together define the gathers 82 of
at least one additional layer component 74. Analogous
comments may be made about the relationship of the bonded and
nonbonded regions of the gathered regions of this layered
composite with respect to the dimensions of both the
unperturbed starting first layer and the at least one
additional layer.

Figure 8 is a partial cross section perspective view of yet
another gathered, layered composite material 90 of this
invention. Composite material 90 comprises a first layer
component 84 that has been elongated in the machine direction
85 and concomitantly narrowed orthogonal to the direction of
elongation, i.e., in the crossmachine direction 86 and
attached to an at least one additional layer 88 by spaced
apart lines of adhesive 89, the adhesive lines being shown
predominantly in phantom, wherein the spaced apart lines of
adhesive are essentially not parallel to either machine

. direction 85 or to crossmachine direction 86, but are at some
" nonparallel angle to either direction, for example, 45

degrees to machine direction 85; and the tensioning and
concomitant shortening is relaxed to form the layered
composite material 90 of this invention; wherein both layers
84, 88 are gathered, the gathers beirig in the form of quilted
rather than parallel puckers, and the gathers of one layer
being aparallel to the gathers of the other layer.



CLAI MVE:

a first layer of a flexible, reversibly el ongatable
bonded at spaced apart positions along a - subst gntTar—port1on] of
the first layer, to at |east one additional la erOS?UUﬂ HYexi pl p

nont ensi oned

| east one 10
bei ng aparallel to the gathers of the other |ayer. 2. The gathere

1. A gathered, layered conposite materi
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mat eri al ; mherbn both the fifs
addi tional | ayer ar§~gathered thetg

| ayered conposite material according to claiml, witererm the TTT3T
| ayer is a material selected from15 the group consisting of fabric, film

and foam

10

i5

20

25

30

First layer component 84 comprises bonded regions 91 and
unbonded regions 92, which regions together define the
gathers 93 of first layer component 84. At least one
additional layer 88 comprises bonded regions 94 and nonbonded
regions 95, regions 94, 95, which regions together define the
gathers 96 of at least one additional layer component 88.
Analogous comments may be made about the relationship of the
bonded and nonbonded regions of the gathered regions of this
layered composite with respect to the dimensions of both the
unperturbed starting first layer and the at least one
additional layer.

Figure 9 shows a perspective view of an absorbent product of
this invention, here a sanitary napkin 120 covered by a
perforated fluid permeable top layer 100, a fluid impermeable
bottom layer 102 and an absorbent core (not shown)
therebetween, where at least top layer 100 is made of the
gathered, layered composite material of this invention; top
layer 100, here exhibiting bonded 99 and nonbonded 104 areas
{the at least one additional layer not being shown}.
Absorbent core 104 is comprised of an absorbent, for example
woodpulp, and has more absorbent, thereby being thicker in
approximately the central portion 101, i.e., approximately
the central third, then becoming thinner by tapering down
toward the transverse ends 103, 105 of napkin 120. Napkin

120 is distinguished by having top layer 100 sealed along its

entire periphery 106 to bottom layer 102, wherein bottom
layer 102 may be comprised of a nonperforate material
comprised of the layered composite material of this

.invention. Napkin 120 is further distinguished by having a



3. The gathered, layered conposite material according to claim 2,
wherein the filmis selected fromthe group consi onperforate
films, perforate filnms, enbossed 20 filnms and none q&§£% j S' 4.
The gat hered, | ayered conposite material according t L
the fabric, filmor foamis nonel astic, 25 5. The gathegbﬂ’ yereq
conposite material according to dﬂﬁLn14 wher ei n N

made of materials selected from the group consi gting
pol yet hyl ene, pol ypropyl ene, noncrosslinked ethylene
copol yners, polyam des such as nylon 6 and nyl on 6,
pol yvi nylidene chloride, polyvinyl chloride,

of
vi nyl

acefiat e

pair of deeply embossed concavedly curving channels 107, 108,
toward and adjacent each of two lateral sides 109, 1190,
respectively, along and outward of central portion 101 of
napkin 120, the deeply embossed channels 107, 108, being a

S highly densified region containing top layer 100 and a
significant depth of the absorbent comprising absorbent core
104. The thickness of absorbent core 104 in central portion
101 between the pair of channels 107, 108 is at least equal
to or greater than the thickness of central portion 101

10 between pair of channels 107, 108 and lateral sides 109, 110.
Napkin 120 also comprises a positioning adhesive {not shown},
on the garment side of bottom layer 102, for attaching napkin
120 to an undergarment, positioning adhesive being protected
until use with a release paper (not shown). Absorbent core

15 104 may optionally contain as distinct layers, gradients, or
as homogeneous dispersions, any or all of absorbents such as
tissue, sphagnum moss and superabsorbent.

Figure 10 shows a perspective view of an absorbent product

20 of this invention, here a sanitary napkin 130 covered by a
fluid permeable top layer 112, a fluid impermeable bottom
layer 113 and an absorbent core (not shown) therebetween,

. where top layer 112 and/or bottom layer 114 may be made of

" the gathered, layered composite of this invention; top layer

25 112, here exhibiting bonded 116 and nonbonded 117 areas (the
at least one additional layer not being shown). Napkin 130

also comprises right and left longitudinally extending cuffs

118, 119 each of the cuffs being attached along their
respective base portions 121, 122 to the right and left

30 lateral sides 123, 124 of napkin, respectively, such that the



pol yest er pol yuret hanes, pol yether pol yurethanes, and bl ends,

coextruded | am nates, |ayered | am nates of such naterifBrELéggygﬁngE

conbi nati ons thereof. 5 6. The gathered, |ayered cof
according to 8
consisting of knitted fabrics, woven fahrics, tissues gng G5JUNT
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claim?2, wherein the fabric is sel ected fron1ipe 50u3

Aot

distal ends 125, 126 of cuffs 118, 119 extend outward from
right and left lateral sides 123, 124 of napkin 130. Top
layer 112 and bottom layer 114 are attached to each other in
a flange seal 122 and to base portions 121, 122 of cuffs 118,
119. Cuffs 118, 119 may be optionally longitudinally
attached along their respective base portions 121, 122 to
napkin 130: anywhere, between the respective lateral sides
123, 124 and the longitudinal centerline 125; along and above
or below top layer 112, but not including longitudinal
centerline 125; along and above or below bottom layer 114,
including longitudinal centerline 125; in such fashion that
ensures that cuffs 118, 119 extend at least outward from
lateral sides 123, 124. Cuffs 118, 119 in this example may
also be covered with a nonwoven or, as shown here, with the
gathered, layered composite material of this invention; the
gathered, layered composite material here exhibiting bonded
116 and nonbonded 117 areas (the at least one additional
layer not being shown). Cuffs 118, 119 may additionally be
made of or contain in or on the cuffs other materials such as
films, nonwovens and foam, the nonwoven or foam being
preferably of a highloft material. Cuffs 118, 119 may also
additionally contain elastic materials in or on the cuffs.

~Absorbent core 116 in Figure 10 has a roughly rectangular
" outline, and is thicker in the middle 127 than lateral sides

123, 124 or than the transverse ends 128, 129. Absorbent
core 116 may have other outline shapes such as hourglass,
dogbone or oval. Absorbent core 116, proceeding from the
absorbent facing side of top layer 112, may further comprise
a transfer layer of a low density nonwoven material, an
auxiliary absorbent layer containing sphagnum moss and a main




nonwovens. 10 7. The gathered, |ayered conposite nmgterial_according to

claim2, wherein the fabric is made of fibers selectedREPPATEM grOuUp
Ste- ngmﬂibdr

consisting of polyethylene, polypropylene, pol yeste

pol yur et hane, pol yet her pol yurethane, bi conmponent fibzg§ ﬁﬁ%@ ?s
pol yet hyl ene and pol ypropyl ene, 15 po)yethylene and poly é ; 9

pol ypropyl ene and pol yester and 1w and hi gh nel{i hg_pol yesters,| and
conbi nati ons thereof. 8. The gat hered, |ayeredjconposite naterla
according to claim2, wherein the foamis nade of j ed

from20 the group consisting of polyester polyurethanes, polyether
pol yur et hanes and polyethylene 9. The gathered | ayered conposite

mat eri al accordln% claim?2, wherein th? %prlc filmor foamis
el asti c. bent layer such as of airlaid pulp. Napkin 130 also

comprises positioning adhesive (not shown), on the garment

side of bottom layer 114, for attaching napkin 130 to an

undergarment, positioning adhesive being protected until use-

S5 Dby a release paper (not shown). Absorbent core may

optionally contain as distinct layers, gradients, or as

homogeneous dispersions, any or all of tissue, sphagnum moss

and superabsorbent. Embodiments of napkins with cuffs such

as are described herein are described in Patent Applications,

10 to Salerno et al, commonly assigned, entitled, “Absorbent

Article Having Compliant Cuffs” and “Stabilized Absorbent
Article”, are herein incorporated in their entirety.

Figure 11 shows a perspective view of an absorbent product

15 of this invention, a sanitary napkin 150 covered by a fluid
permeable top layer 131, a fluid impermeable bottom layer 132

and an absorbent core {not shown) therebetween. Napkin 150

also comprises right and left longitudinally extending wings

or tabs 133, 134 each of the wings or tabs 133, 134 being

20 attached along their respective base portions 135, 136 to the
- right and left lateral sides 137, 138 of napkin 150,
respectively, such that the distal ends 139, 140 of wings or

~ tabs 133, 134, extend outward from the right and left lateral
gides 137, 138 of sanitary napkin 150. Top layer 131 and

25 Dbottom layer 132 are attached to each other in a flange seal
141 and to the base portions of wings or tabs 133, 134.
Wings or tabs 133, 134 in this example are also covered with

the layered composite material of this invention. The wings

or tabs can optionally be attached to the sanitary napkin:

30 longitudinally along and above or below the cover between and



25 10. The gathered, |ayered conposite materi al agee+eh
claim9, wherein the fabric, filmor foamis made of LA{H?MEN&ISHEET
selected fromthe group consisting of natural and
el astoneri c pol yester and pol yether 30 pol yuret hanes, el @gmﬁ@(ﬁ
pol yam des
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and elastoneric -46-

oot

including the center of the napkin and adjacent the lateral
sides; longitudinally anywhere along the lateral sides of the
napkin; and longitudinally along and above or below the
barrier film backsheet. Wings or tabs 133, 134 may be
longitudinally attached, alternatively along their respective
base portions 135, 136 anywhere, between the respective
lateral sides 137, 138 and adjacent to but not including the
longitudinal centerline 142; such that wings or tabs 133, 134
extend at least outward from lateral sides 137, 138.
Absorbent core 133 in Figure 11 has an hourglass outline and
is thicker in the middle region 143 than the lateral sides
137, 138 or than the transverse ends 144, 145. Absorbent
core 133 may further comprise, proceeding from the absorbent
facing side of top layer 131, a transfer layer made of a low
density nonwoven material, an -auxiliary absorbent 1layer
comprising sphagnum moss and a main absorbent layer such as
of airlaid pulp. Napkin 150 also comprises positioning
adhesive (not shown), on the garment side of bottom layer
132, for attaching napkin 150 and wings or tabs 133, 134 to
an undergarment, positioning adhesive being protected until
use with a release paper (not shown). Absorbent core 133 may
optionally contain as distinct layers, gradients, or as

. homogeneous dispersions, any or all of absorbents such as

tissue, sphagnum moss and superabsorbent. Embodiments of
napkins with wings‘such as are described herein are described
in US Patent Application, Serial No. 198,809 entitled, “Body
Conforming

Absorbent Article” to McCoy et al, and commonly assigned,
herein incorporated in its entirety by reference
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styrene but adi ene styrene bl ock copol yners, styrene

et hyl ene butyl ene styrene bl ock copol yners, styrene | soprene styrene
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Figure 12 shows a partial cross section of a perspective view
of an absorbent product of this invention, here a sanitary
napkin 160, covered by a perforated fluid permeable top layer
151, a fluid impermeable bottom layer 152 and an absorbent
core 153, therebetween, absorbent core 153 further comprising
and insert 154 made of the gathered, layered composite
material of this invention. Top layer 151 and bottom layer
152 are attached to each other in a flange seal 164. Napkin
160 also comprises positioning adhesive 165, on the garment
side of bottom layer 152, for attaching napkin 160,
positioning adhesive 165 being protected until use with a
release paper 166. Insert 154 may be positioned anywhere
within absorbent core 153 between top layer 151 and bottom
layer 152, and may substitute for any or all off the
components of absorbent core 153. Thus, when insert 154 is

‘comprised of at least one perforate component layer, it has

been found useful as an intervening fluid transfer layer to
wick fluids both laterally and vertically and for storage or
containment structures for ingredients such as deodorants,
fragrances, medicaments and superabsorbents. Here insert 154
is positioned between top layer 151 and absorbent core 153,

~and has at least one perforate component layer. Insert 154
"is comprised of a first layer 156 and an at least one

additional layer 159 attached to each other by spaced apart
bonding means 161; wherein first layer is comprised of bonded
areas 157 and nonbonded areas 158, and at least one
additional layer 159 layer is comprised of bonded areas 162
and nonbonded areas 163. Since insert 154 here may act as a
fluid transfer layer, absorbent core 153 may comprise an



13. The gathered, | ayered conposite material according

wherein the filmis selected fromthe group consi stiji
films, perforate filnms, enbossed 20 filnms and nonenbos
The gat hered, | ayered conposite material according to
the at |east one additional layer is_ag_ elastic. 25

| ayered conposite nmaterial according to- claim1, wh
one additional layer is el ongat abl e and nonel asti c. 30 16. The
gat hered, | ayered conposite material according to

auxiliary absorbent layer comprising such as sphagnum moss
and a main absorbent layer such as of airlaid pulp; and may
optionally contain as distinct layers, gradients, or as
homogeneous dispersions, any or all of absorbents such as
5 tissue, sphagnum moss and superabsorbent. When the layered
composite material comprising the insert is comprised
completely of perforate or nonperforate component layers or
has both perforate and nonperforate component layers, it has
also been found useful as deformation and crush resistant
10 structures.

EXAMPLES

15 1In addition to the preceding descriptions, and as
additionally illustrated by the figures, the gathered layered
composite of the invention is further illustrated, in the
following Table, “Manufacture of Laminated Composite
Material”, by examples of manufacturing runs used to make the

20 gathered, layered composite materials, without meaning to be
limited by such examples. The Table describes manufacturing
runs wherein a Layer 1 was tensioned and concomitantly

~ narrowed and, while in a tensioned and narrowed state, was
adhered to a Layer 2 that had parallel spaced apart hotmelt

25 adhesive lines in the machine direction. The examples of
Layer 1 described in the Table include: a perforate high 3D
profile £ilm, made of polyethylene, as described in
previously cited Canadian Patent Application 2,130,176 and in
US Patent Applications 08/522,600 and 08/522,722 and

30 08/523,112; a perforate low 3D profile film as made by



claim1l1, wherein the at |east one additional |ayer is nonel ongat abl e
and nonel asti c. 17. The gathered, |ayered conposite naterial

according to 5 claim1l, wherein the fabric or filmi 3 Emt GETE
selected fromthe group consisting of polyethylene, R -Eg g@;y r=ar= ET
noncr ossl i nked ethyl ene vi nyl acetaf e
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applying wvacuum to a polyethylene film supported on a
perforated cylindrical drum; a flat perforate film made from
a coextruded film comprised of polyethylene and polyethylene
_ polyvinyl acetate copolymer as described in previously cited |
5 US Patents 4,806,411 and 4,859,519, and various nonperforate
polyethylene films of different basis weights.

Tensioning and concomitant narrowing of Layer 1 was
accomplished by the difference in speeds between cylinders

10 that transferred Layer 1, wherein Layer 1 was pulled and
thereby stretched by the cylinder driven by Drive 2 which
rotated at a faster speed than the cylinder driven by Drive

1; and wherein the cylinder driven by Drive 2 brought Layer

1 to the nip where it was laminated to Layer 2 and

15 subsequently allowed to relax from its tensioned and narrowed
state. In the set of columns, labelled “Width of Layer 1%,

the starting width of Layer 1 is compared first with the
tensioned and thereby narrowed width'of Layer 1 and then with

the relaxed width of Layer 1, which is the same as its

20 gathered width in the layered laminated composite. It should
be noted that although the gathered width is smaller than the
starting width, the actual width of material contained in
~gathered Layer 1 is essentially the same as that of the
starting ungathered width, i.e., the recovery of Layer 1 is

25 essentially 100%. In the set of columns, labelled “Length of
Layer 1”, the starting length of Layer 1 is compafed first
with the tensioned and thereby stretched length of Layer 1

and then with the relaxed length of Layer 1, which is the
same as its gathered length in the gathered layered

30 composite. It should be noted: that the gathered length of



copol yners, polyam des such as nylon 6 and nylon 6,6, pol yesters,
pol yvi nyl i dene chl oride, polyvinyl chloride, 10 polyester 7Y, R

pol yet her pol yur et hanes, natural and synt heti c rubbers Lﬁﬁ i§g§§ﬁggr
pol yester and pol yet her pol yur et hanes, el astoneric ol anLSf@ -

el astoneric pol yesters, styrene b di ene styrene bl ock ooﬁﬁ5§ ?'
styrene et hyl ene butyl ene styrene bl ock copol yners, styrené 15 isoprene
styrene block copolyners, ultralow density pol yet Ryl"'éne, and

bl ends, coextruded | am nates, |ayered | am nat es of sucHh_mterials aneg-—
conbi nati ons thereof. . 18. The gathered, | ayered conposite materia
according to 20 claim11, wherein the fabric is nade of fibers selected
from t he group conS|st|ng of woaqdpul p, cotton, wool , linen,

silk, ranme, haver $8t kR, %Wop?‘l’eﬁé’-s p§F9€ 1@;9 lengthy ysinge

pol yur et hane,e@@éuemﬂypalxumér@m; cwm'zw\& 1, wHéPEIs BN idfes of

Dol Yot ony| oncaanaeFEF yRERLPIARELES,Ea bR, GRrect Pl o et ifsting.s oogu

conbi nati ons ihethefwidth, i.e., in the crossmachine direction; and that
S the recovery of Layer 1 in the length is essentially 100%.

Layer 2 in these manufacturing runs included: a single pily
of polypropylene spunbond nonwoven (NW) of different basis
weights or of tissue (Tiss) of different basis weights;

10 double plies of nonwoven and tissue; and triple plies of a
nonwoven ply and two plies of tissue.

The Table also gives, for Layer 2, the spacing between

hotmelt adhesive lines as well as the number of gathers/in.
15 contained in Layer 1 in the composite, the latter being

determined predominantly by the degree of gathering imposed

on Layer 2 by the stretched and relaxed Layer 1 and the

number of gathers in Layer 1 being determined to a great

degree by the spacing between the adhesive lines on Layer 2.
20

In describing the present invention, certain embodiments have
been used for purposes of illustration; however, other
. embodiments or modifications within the spirit and scope of
25 the invention will readily occur to those skilled in the art
after reading this disclosure. The invention is accordingly
" not to be limited to the specific embodiments described and
illustrated herein, but only in accordance with the appended
claims.
30
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20 and then releasing both the tensioning, and the

narromng of the first layer, to form a thre di nensi onal

| ayered conposite material, wherein both th QFPL i Sﬁﬁg t he

at | east one additional |ayer are gathered, |t ,ﬁ

| ayer being aparallel 25 to the-gathers of thejother_| ayer. 21.
Oiﬂﬁmnﬁ?%, hler ei n

The gathered, |ayered conposite nmatertal according t L
the first layer is a nmaterial selected from the gr
fabric, filmand foam 30
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up consistin

30.402
30575

Relaxed

{om)

Start Tensfon
33.4
41.2
30.4 33.%
41.6
3.0

30.4
3004

Length of Layer 1
30.‘
30.4

164.0
140.0
145.0 148.0
139.0
7.0

Vidth of Layer t
133.0
145.0

({..)]

Start Tension Relaxed
185.0
133%.0

7
152.0
152.0
153.0
152.0

brive 2
Speed
1s/min.

11.5 1935
1.4 150

orive 1
Speed
t![ll!n

Tiss 20.0 gsm 11.5 15.0
Tiss 20.0 gsm 11.5 19.3
Tiax 20.0 gsm 11.5 15.4

N¥ 24.0 gsm
N 24,0 gam

Layer 2
Laminated

Adhesive
Spacing
—T
7.9
9
7.9
7

Fitm 0.95 mil PE

Nonperforate
Film 1.0 mit PE

Nonperforate
Fitm 1,0 mil PE

Nonperforate
Film 1.0 nil PE

Nonperfarate
Fiim 1.0 mil PE

Nonperforate

hyer 1
Iensioned

5
10
15



-59- 22. The gathered |ayered conposite material according to
claim21, wherein the filmis selected fromthe group consi sting of
nonperforate films, perforate—l ns, enbossed filAs—and-nonenbosss
films. 5
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gat hered, |ayered ‘cohposite material according to 10 clléi Wre n
fabric or filmis made of materials dg%BN
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CLAIMS:

1. A gathered, layered composite material comprising:

t he

a first layer of a flexible, reversibly elongatable

material, bonded at spaced apart positions along a
substantial portion of the first layer, to at least one
additional layer of a flexible nontensioned material;

wherein both the first layer and the at least one
additional layer are gathered, the gathers of one layer
being aparallel to the gathers of the other layer.

2. The gathered, layered composite material according to
claim 1, wherein the first layer is a material selected from
the group consisting of fabric, film and foam.

3. The gathered, layered composite material according to
claim 2, wherein the film is selected from the group
consisting of nonperforate films, perforate films, embossed
films and nonembossed films.

4. The gathered, layered composite material according to

- ¢laim.2, wherein the fabric, film or foam is nonelastic.

S. The gathered, layered composite material according to
claim 4, wherein the fabric or film is made of materials
selected from the group. consisting of polyethylene,
polypropylene, noncrosslinked ethylene vinyl acetate
copolymers, polyamides such as nylon 6 and nylon 6,6,
polyesters, polyvinylidene chloride, polyvinyl chloride,
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and combinations thereof.

6. The gathered, layered composite material according to
claim 2, wherein the fabric is selected from the group
consisting of knitted fabrics, woven fabrics, tissues anad
nonwovens.

7. The gathered, layered.composite material according to
claim 2, wherein the fabric is made of fibers selected from
the group of polyethylene, polypropylene,
polyester, polyester polyurethane, polyether polyurethane,
bicomponent fibers such as polyethylene and polypropylene,
polyethylene and polyester, polypropylene and polyester and
low and high melting polyesters, and combinations thereof.

consisting

8. The gathered, layered composite material according to
claim 2, wherein the foam is made of materials selected from
the group consisting of polyester polyurethanes, polyether
polyurethanes and polyethylene. .

9. The gathered, léyered'composite material according to
claim 2, wherein the fabric, film or foam is elastic.

10. The gathered, layered composite material according to
claim 9, wherein the fabric, film or foam is made of
materials selected from the group consisting of natural and
elastomeric polyester and polyether
polyamides and elastomeric

synthetic rubbers,

polyurethanes, elastomeric



30 27. The gathered, |ayered conposite naterial according to
claim 23, wherein the nonelastic fabric, filmor foam.i
an ampunt sufficient to stretch the fabric, fil

ioned in

L

polyesters, styrene butadiene styrene block copolymers,
styrene ethylene butylene styrene block copolymers, styrene
isoprene styrene block copolymers, noncrosslinked ethylene
vinyl acetate copolymers, 1low density polyethylene, and

5 blends, coextruded laminates, layered 1laminates of such
materials, and combinations thereof.

11. The gathered, layered composite material according to
claim 1, wherein the at 1least one additional 1layer is
10 selected from the group consisting of fabric, film and foam.

12 The gathered, layered composite material according to

claim 11, wherein the fabric is selected from the group

consisting of knitted fabrics, woven fabrics, tissues and
15 nonwovens. '

13. The gathered, layered composite material according to

claim 11, wherein the film is selected from the group

consisting of nonperforate films, perforate films, embossed
20 films and nonembossed films.

14. The gathered, layered composite material according to
.claim 1, wherein the at 1least one additional layet is
" elastic.
25
' 15. The gathered, layered composite material according to
claim 1, wherein the at least one additional layer is
elongatable and nonelastic.

30 16. The gathered, layered composite material according to
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17. The gathered, layered composite material according to

claim 11, wherein the fabric or film is made of materials
selected from the group consisting of polyethylene,
polypropylene, noncrosslinked ethylene vinyl acetate
copolymers, polyamides such as nylon 6 and nylon 6,6,
polyesters, polyvinylidene chloride, polyvinyl chloride,
polyester polyurethanes, polyether polyurethanes, natural and
synthetic rubbers, elastomeric polyester and polyether
polyurethanes, ‘elastomeric polyamides, elastomeric
polyesters, styrene butadiene styrene block copolymers,
styrene ethylene butylene styrene block copolymers, styrene
isoprene styrene block <copolymers, ultralow density
poelyethylene, and blends, coextruded laminates, layered
laminates of such materials, and combinations thereof.

18. The gathered, layered composite material according to
claim 11, wherein the fabric is made of fibers selected from
the group consisting of woodpulp, cotton, rayon, wool, linen,
silk, ramie, jute, polyethylene, polypropylene, polyester,

. polyester polyurethane, polyether polyurethane, bicomponent
- fibers such as polyethylene and polypropylene, polyethylene
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and polyester, polypropylene and polyester and low and high
melting polyesters, and combinations thereof.

19. The gathered, layered composite material according to
claim 1, wherein the spaced apart positions are parallel
lines, the lines being selected from the group, straight,



the group consisting of polyester polyurethanes, polyef
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curved, continuous, discontinuous and combinations thereof.

20. A method of forming a gathered, layered composite
material comprising: .

5
tensioning a first layer of a flexible, elongatable
material in an amount for it to be reversibly elongated
in the direction of tensioning and for it to be
reversibly narrowed in a direction coplanarly orthogonal
10 to the direction of tensioning;

bonding the first layer, while it is being concomitantly
tensioned in the direction of tensioning and narrowed
orthogonal to the direction of tensioning, by a bonding

15 means at spaced apart positions along a substantial
portion of the first layer, to at least one additiocnal
layer comprised of a flexible nontensioned material, to
form a layered composite material;

20 and then releasing both the tensioning, and the
narrowing of <the first layer, to form a three
dimensional, layered composite material, wherein both
the first layer and the at least one additional layer
are gathered, the gathers of one layer being aparallel

25 to the gathers of the other layer.

21. The gathered, layered composite material according to
claim 20, wherein the first layer is a material selected from
the group consisting of fabric, film and foam.

30
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22. The gathered, layered composite material according to
claim 21, wherein the film is selected from the group
consisting of nonperforate films, perforate films, embossed
£ilms and nonembossed f£ilms.

23. The gathered, layered composite material according to
claim 21, wherein the fabric, film or foam is nonelastic.’

24. The gathered, layered composite material according to
claim 21, wherein the fabric or film is made of materials
selected from the group consisting of polyethylene,
polypropylene, noncrosslinked ethylene vinyl acetate
copolymers, polyamides such as nylon 6 and nylon 6,8,
polyesters, polyvinylidene chloride, polyvinyl chloride,
polyester polyurethanes, polyether polyurethanes, and blends,
coextruded laminates, layered laminates of such materials,
and combinations thereof.

25. The gathered, layered composite material according to
claim 23, wherein the nonelastic fabric, film or foam is
tensioned in an amount sufficient to stretch the fabric, film
or foam to at least 1% greater than its original length.

26. The gathered, layered composite material according to
claim 23, wherein the nonelastic fabric, film or foam is
tensioned in an amount sufficient to stretch the fabric, film
or foam in an amount from about 1% to about 60% greater than
its original length.

27. The gathered, layered composite material according to



34. The gathered, |ayered conposite material according to 15 claim33

wherein the fabric is selected fromthe group consi sting
fabrics, woven fabrics, tissues and nonwovens.
| ayered conposite material according to 20 clai m 38
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| ayer is 30 elongatable and nonel astic.

claim 23, wherein the nonelastic fabric, film or foam is
tensioned in an amount sufficient to stretch the fabric, film
or foam from about 5 to about 35% greater than its original
length. |

28. The gathered, layered composite material according to
claim 21, wherein the fabric is selected from the group
consisting of knitted fabrics, woven fabrics, tissues and
nonwovens.

29. The gathered, layered composite material according to
claim 21, wherein the fabric is made of fibers selected from
the group consisting of polyethylene, polypropylene,
polyester, polyester polyurethane, polyether polyurethane,
bicomponent fibers and filaments, the bicomponent fibers such
as polyethylene and polypropylene, polyethylene and
polyester, polypropylene and polyester and low and high
melting polyesters, and combinations thereof.

30. The gathered, layered composite material according to
claim 21, wherein the foam is made of materials selected from
the group consisting of polyester polyurethanes, polyether

_pelyurethanes and polyethylene.

31. The gathered, layered composite material according to
claim 21, wherein the fabric, film or foam is elastic.

32. The gathered, layered composite material according to
claim 31, wherein the fabric, film or foam.is made of made of
materials selected from the group consisting of natural and
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synthetic rubbers, elastomeric polyester and polyether
polyurethanes, elastomeric polyamides and elastomeric
polyesters, styrene butadiene styrene block copolymers,
styrene ethylene butylene styrene block copolymers, styrene

) isoprene styrene block copolymers, noncrosslinked 'ethylene
vinyl acetate copolymers, ultralow density polyethylene, and
blends, coextruded laminates, layered laminates of such
materials, and combinations thereof.

10 33. The gathered, layered composite material according to
claim 20, wherein the at least one additional layer is
selected from the group consisting of fabric, film and foam.

34. The gathered, layered composite material according to

15 claim 33 wherein the fabric is selected from the group
consisting of knitted fabrics, woven fabrics, tissues and
nonwovens.

35. The gathered, layered composite material according to

20 claim 33, wherein the film is selected from the group
consisting of nonperforate films, perforate films, embossed
films and nonembossed films.

'~ 36. The gathered, layered composite material according to
25 claim 20, wherein the at least one additional 1layer is
elastic. '

37. The gathered, layered composite material according to
claim 20, wherein the at least one additional layer is
30 elongatable and nonelastic.
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5 39. The gathered, layered composite material according to
claim 33, wherein the fabric or film is made of materials
selected from the group " consisting of polyethylene,
polypropylene, noncrossiinked ethylene vinyl acetate
copolymers, polyamides such as nylon 6 and nylon 6,6,

10 polyesters, polyvinylidene chloride, polyvinyl chloride,
polyester polyurethanes, polyether polyurethanes, natural and
synthetic rubbers, elastomeric polyester and polyether
polyurethanes, elastomeric polyanides, elastomeric
polyesters, styrene butadiene styrene block copolymers,

15 styrene ethylene butylene styrene block copolymers, styrene
isoprene styrene block copolymers, ultralow density
polyethylene, and blends, coextruded laminates, layered
laminates'of such materials, and combinations thereof.

20 40. The gathered, layered composite material according to
claim 33, wherein the fabric is made of fibers selected from
the group consisting of woodpulp, cotton, rayon, wool, linen,

" silk, ramie, jute, polyethylene, polypropylene, polyester,
' polyester polyurethane, polyether polyurethane, bicomponent

25 fibers and filaments, the bicomponent fibers such as
polyethylene and polypropylene, polyethylene and polyester,
polypropylene and polyester and low and high melting
polyesters, and combinations thereof.

30 41. The gathered, layered composite material according to
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claim 20, wherein the first layer is tensioned in a single
direction.

and

er

42. The gathered, layered composite material according to

claim 20, wherein the first layer is tensioned in first and
second directions, the second direction being substantially
orthogonal to the first direction, wherein the amount that
the first layer is tensioned in the second direction is
substantially less than the amount that it will be narrowed,
when the tensioning and narrowing are subsequently relaxed.

43. The gathered, layered composite material according to
claim 20, wherein the bonding means is selected from the
group consisting of adhesive bonding, heat sealing,
mechanical crimping and combinations thereof.

44. The gathered, layered composite material according to
claim 43, wherein the adhesive bonding means is a hotmelt
adhesive. -

45. The -gathered, layered composite material according to
claim 20, wherein the spaced apart positions are parallel

. lines, the 1lines being selected from the group, straight,
" curved, continuous, discontinuous and combinations thereof.

25
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46. A sanitary napkin having a fluid pervious top'layer, a
fluid impervious bottom 1layer, and an absorbent core
therebetween, wherein the top layer and/or the bottom layer
is comprised of a gathered, layered composite material, the
material further comprising:
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a first layer of a flexible, reversibly elongatable
material, bonded at spaced apart positions, along a

ently _elaxed.

substantial portion of the first layer, to at least one |

additional layer of a flexible nontensioned material;

wherein both the first layer and the at least one
additional layer are gathered, the gathers of one layer
being aparallel to the gathers of the other layer.

47. A sanitary napkin, having a longitudinal centerline, a.

pair of lateral sides and a pair of transverse ends, the
napkin comprising a fluid pervious top layer, a fluid
impervious bottom layer, and an absorbent core therebetween;

the napkin having within the central portion a pair of deeply
embossed channels, the channels including the top layer and
at least part of the absorbent core; each channel curving
concavedly toward each pair of lateral sides, respectively;

the absorbent core being thicker in the central portion, and
tapering to less thickness form the central portion to the

_transverse ends; and being further characterized by having
' the thickness of the central portion between the channels to
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be at least equal to the thickness of the central portion
between the channels and the lateral sides; and

wherein the top layer and/or the bottom layer is comprised of
a gathered, layered composite material, the material further
comprising: ' '
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a first layer of a flexible, reversibly elongatable
material, bonded at spaced apart positions, along a
substantial portion of the first layer, to at least one
additional layer of a flexible nontensioned material;

wherein both the first layer and the at least one
additional layer are gathered, the gathers of one layer
being aparallel to the gathers of the other layer.

48. A sanitary napkin, having a longitudinal centerline, a
pair of lateral sides and a pair of transverse ends, the
napkin comprising a fluid pervious top layer, a fluid
impervious bottom layer, and an absorbent core therebetween;

and a pair of cuffs, each having a base portion and a distal
end', each cuff longitudinally extending and attached, along
its respective base portion, to one or a combination of the
top layer, the bottom layer and respective lateral side; the
longitudinally extending attachment being anywhere, between
the longitudinal centerline; such that the distal ends of the
cuffs extend at least outward from the lateral sides of the

_ napkin;

~and wherein any or all of the top layer, the bottom layer and

the cuffs is comprised of a gathered, layered composite
material, the material further comprising:

a first layer of a flexible, reversibly elongatable
material, bonded at spaced apart positions, along a
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wherein both the flirjst |ayer and tfhe at

=

substantial portion of the first layer, toc at least one
additional layer of a flexible nontensioned material;

wherein both the first layer and the at least one
additional layer are gathered, the gathers of one layer
being aparallel to the gathers of the other layer.

45. A sanitary napkin, having a longitudinal centerline, a
pair of lateral sides and a pair of transverse ends, the
napkin comprising a fluid pervious top layer, a fluid
impervious bottom layer, and an absorbent core therebetween;
and :

a pair of wings, each having a base portion and a distal end,
each wing longitudinally extending and attached, along its
respective base portion, to one or a combination of the. top
layer, the bottom layer and the respective lateral side; the
longitudinally extending attachment being anywhere, between
the lateral side and the longitudinal centerline; such that
the distal ends of the wings extend at least outward form the
lateral sides of the napkin; and

. and wherein any or all of the top layer, the bottom layer and

the wings is comprised of a gathered, layered composite
material, the material further comprising:

a first layer of a flexible, reversibly elongatable
material, bonded at spaced ai_:art positions, along a
substantial portion of the first layer, to at least one
additional layer of a flexible nontensioned material;



additional |ayer are gathered, the gathers of one |ayer bei ng

aparallel to the gathers of the other layer. 10 AL A—saprt+tat-y—apki n,
havi ng a | ongi tudinal centerline, a pair of |at WLMEMBN%% ai r of
transverse ends, the napkin conprising a fluid pepvrous TOp I ayler|, a
fluid ~ inpervious bottontlayer, ang.an absorbent erpﬁbﬁﬂw ween; 15

t he napkin ha entral pesrtion a pairto eeply epbpssed
channel s, the[““mmi“![“ﬂnﬁmng the top | ayer and at.l-east—par f the
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central portion, and tapering to less thickness formthe central
portion to the transverse ends; and being further characterized by

havi ng t he thickness of the central portion between the channels to 25

be at |east equal vieidint Bottnetheoflfiler CQaedl anatitiie at DréaE|Eenchle
channel's and the | &f @) o3hT°Pay@f%re gathered, the gathers of one layer
being aparallel to the gathers of the other layer.

50. A sanitary napkin having a fluid pervious top layer, a
fluid impervious Dbottom layer, an absorbent core
therebetween, and at least one insert; the insert being
located between the top layer and the bottom layer; and

10 wherein any or all of the top layer, the bottom layer and the
insert is comprised of a gathered, 1layered composite
material, the material further comprising:

a first layer of a flexible, reversibly elongatable
15 material, bonded at spaced apart positions, along a
substantial portion of the first layer, to at least one
additional layer of a flexible nontensioned material;

wherein both the first layer and the at least one
20 additional layer are gathered, the gathers of one layer
being aparallel to the gathers of the other layer.

- 51. The sanitary napkin according to claim 50, wherein at
least one, of the first layer and the at least one additional
25 layer, of which the insert is comprised, is perforate.

52. The sanitary napkin according to claim 50, wherein at
least one, of the first layer and the at least one additional
layer, of which the insert is comprised, is nonperforate.
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A NOVEL LAMINATED COMPOSITE MATERIAL, A METHOD OF MAKING

AND PRODUCTS DERIVED THEREFROM
ABSTRACT

The present invention is directed to a gathered, layered
composite material comprised of a fabric, film, foam or
combination thereof that has a first layer of flexible
reversibly elongatable material, bonded at spaced apart
positions to at least one additional layer of a flexible
materjial, wherein both layers are gathered, the gathers of
one layer being aparallel to the gathers of the other layer.
The composite material may be made by first reversibly
tensioning, the first layer and concomitantly reversibly
narrowing the first layer,' in a direction coplanarly
orthogonal to that in which tension is applied. The
tensioned and narrowed first layer is then bonded discrete
spaced apart positions to an at least one additional layer of
a flexible nontensioned material, compr_ised of a fabric, film
or foam or combination thereof. When these resulting
tensioned and adhered layered materials are subsequently
untensioned, they form a three dimensional layered composite
material, wherein both layers are gathered, the gathers of
one layer being aparallel to the gathers of the other layer.
The layered composites of this invention may be used in the

. manufacture of various products including, but not limited
' to, sanitary absorbent products such as diapers, sanitary

napkins, incontinence products, as well as bandages, wound
dressings, surgical dressings, cushioning and bandages for
the treatment of stasis ulcers, surgical drapes, underpads
and the like.

Figure 9

I ng:



a first layer of a flexible, reversibly el ongatable mat eri al ,
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the I ongitudinal centerline; such that the distal ends of the cuffs
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substantial portion of the first layer, to at |east one addi ti ona
| ayer of a flexible nontensioned nateﬂéal; wherei n both the
first layer and the at | east one 5 S, additional layer are gathered, the
gat hers of one |ayer bei ng aparallel to the gathers of the other
| ayer . 49. A sanitary napkin, having a Iongitudini rhETREr--Re, ¢

)

pair of lateral sides and a pair of transverse ends, th
conprising a fluid pervious top layer, a fluid i mpgr
| ayer, and an absorbent core therebetween;

30A

|
Fig. 2-E /A )
g 19 21 Fig.2.F *3



and - a pair of wings, each having a base portion and a distal end, 15

each wing longitudinally extending and attached, along its respective
base portion, to one or a conbination of the top | ayer, the bottom

| ayer and the respective lateral side; the | ongi t udip3

attachment being anywhere, between t he | ateral sidd"afnd ke

| ongi tudi nal centerline; such that 20 i’t_he di stal ends {ofi the wng

at | east outward formthe | ateral sides of the napki nOﬁUUN?%?
wherein any or all of the top layer, the bottom layer ang W ngsfis
conprised of a gathered, |ayered corrp05| te 25 materia . 3

further conprising: | ay of a fleki ,
el ongat abl e mat eri al , b E chd apart posi ti ons,

/
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substantial portion of the first layer, to at |east one 30 addi'ti onal
| ayer of a flexible nontensioned material;

-67- wherein both the first layer and the at | east one
c REPLACEMENT SHEET
o 05 JUN 1997
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additional |ayer are gathered, the gathers of one |ayer ) _ bei ng

aparallel to the gathers of the other |ayer. 50. A sg ; TR LT
having a fluid pervious top |layer, a fluid inpervious |"BdiddE eSHEET
an absorbent core t herebetween, and at |east one insefrt; the insert

bei ng | ocat ed between the top |ayer gand the bottom | ayer;} af& JUN 1997
wherein any or all of the top layer, the-bottoml r and tjhe I nsert is

conprised of a gathered, |ayered conposite na ial, the mwarerTat
further conprising: E a fearst |layer of a/flexifPbe,l reversibly

el ongat abl e 15 ma rIG,oned at spaced gpart pbsitions, along a
substantial portion of the first layer, to at | east gWe addi ti onal

| ayer of a flexible nontensioned nmaterial;
first layer and the at |east one

109

104
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20 additional layer are gathered, the gathers of one |ayer

being aparallel to the gathers of the other |ayer. 51. The sanitary
napki n according to claimb50, wherein at | east one, of the first |ayer
and the at | east one additional 25 |I|ayer, of which the insert is
conprised, is perforate. 52. The_§ani tary napkin according to claim
50, wherein at | east one, of the fHst |Ipypr and the at |east one

addi ti onal I 0 f oEh the insert is jonprised, is nonpgxf orate.
FiG: 1 / )
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