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ELASTICITY TO THE WEB

. "EIELD OF THE INVENTION .
~ The present invention relates to resilient, three-dimensional,
fluid pervious, polymeric webs comprised of a plura'l'i.ty of beam-like
elements connected to one another to form apertures in the w‘eb,' end
5 .more particularly, to such webs wherein a plurality of the beam-like
~ elements have deformed sectmns providing a substantially. 1ncreased
_ elasticity to the web.

BACKGROUND INFORMATION
It has long been known in the disposable absorbent bandage art
10 that it is extremely desirable to construct absorptive devices such as '
disposable diapers, catamenia] pads, sanitary napkins, incontinent
articles, and the like, presenting a dry surface feel to the user to
improve wearing comfort and to minimize the development of undesirable
skin conditions due to prolonged exposure to moisture absorbed within

15 the bandage.

- . ' A viable prior art solution to the aforementioned problem is an

absorbent article having an apertured formed film topsheet. Apertured o

formed film topsheets are pervious to body "exudates and yet'

non-absorbent and have a reduced tendency to allow liquids to pass

© 20 back through and rewet the wearer’s skin. Thus, the surface of the

- - formed film which is in contact with the body remains dry, thereby

_re_ducing body soiling and creating a more comfortable feel for the

wearer. Apei'tui-ed formed film topsheets have enjoyed widespread

- commercial success on absorbent articles due to their clean and dry

25 appearance in use when contrasted to conventional nonwoven fibrous
topsheets. '

- Another way of improving the comfort and fit of absorbent
articles is to make them stretchable such that they provide garment
Tike characteristics. While a stretchable article has improved

',30 comfort and fit the materials used to make such articles is t_:os't
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FHELD OF THEP® NVENTI ON The present invention relates to resilient,
t Rr ee- di mensi onal , fluid pervious, polyneric webs conprised of a
plurality of beamlike . elenents connected to one another to form
aperéures in twowbiitand 5 nore particularly, to such webs  WYEF/&SA3/87160
plurality of” the beamlike el ement s have. deP-or med sections providing a
substantially - increased el ast i ci tg1 to the
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sani tary napkins, incon
" in a particularly preferred embodiment, a fluid perv1ous polymeric web

5 having an increased elasticity.

It is another obJet;t of the present invention to provide, in a
particularly preferred embodiment,. an extensible article having a
fluid pervious polymeric topsheet with an increased elasticity.

It is another object of the present invention to provide, in a

10 particularly preferred embodiment, a fluid pervious polymeric web
having an increased elasticity at minimal costs.

SUMMARY OF THE INVENTION

The present invention pértains, in a preferred embodiment, to an
elastic, three-dimensional, fluid pervious, polymeric web having a
15 first direction and a second direction perpendicular theret_o. The web
has a plurality of beam-like elements which are connected to one
another to form apertures in the web. The beam-like elements have a
base portion in an uppermost plane and a pair of sidewall portions
depending from the base port'ioﬁ. A plurality of the beam-like
20 elements have permanently deformed sections such that the base portion
of the deformed section is below the uppermost plane while the web is
in a substantially non-tensioned state. The base portion of the
permanently deformed section is elevated towards the uppermost plane
when the web is subjected to tension in the first direction allowing
25 the web to extend in the first direction and the base portion of the
permanently deformed section. returns to its non-tensioned position

below the uppermost plane when the tension in the web is released.
In another preferred embodiment, the present invention provides
an absorbent bandage comprising a wearer-contacting fopsbeet and an
30 absorbent element for absorbing bodily fluid. The topsheet comprises
an elastic three-dimensional fluid pervious polymeric web having a
first direction and a second direction perpendicular thereto. The web
has a plural ity of beam-1ike elements connected to one another forming
-apertures in the web. The beam-like elements have a base portion in
35 an uppermost plane and a pair of sidewall portions depending from the
base portion and contacting the absorbent element. A plurality of the
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articles, and the like, presenting a dry surface feel to the user to

A nmprove wearing confort and to minimize the devel opment of undesirable
skin conditions due to prol onged exposure to noisture absorbed within 15
_the bandage. wo9sa/0412 viable prior art solution to the af or entét/USH¥E7160
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base portion of theé permanent]y deformed section returns to its
non-tensioned position below the uppermost plane when the tension in
the web is released.

10 | F_DESCRIPTION OF T WINGS |
While the specification concludes with “claims particularly
pointing out and distinctly claiming the present invention, it is
believed that the present invention will be better understood from the
following description in conjunction with the accompanying drawings,

15 in which like reference numerals identify identical elements and .
wherein;

Figure 1 is a top plan view of a preferred sanitary napkin
embodiment of the present invention; '
-Figure 2 is a simplified cross-sectional view of the sanitary

20 napkin of Figure 1 taken along section line 2-2;

| Figure 3 1is an enlarged, partially segmented, pefspect_‘ive
illustration of a prior art plastic web.of the type generally
disclosed in commonly assigned U.S. Patent 4,342,314, said web further
exhibiting a microscopic pattern of surface aberrations of the type

25 generally disclosed in comdn‘ly assigned U.S. Patent 4,463,045 on its
visible surface; _ _ -

Figure 4 1is an en'larged, partially segmented perspective
illustration of a photoetched laminate structure of the type used to
form plastic webs of the type generally illustrated in Figure 3;

30 Figure 5 is a perspgctivé view of a tubular member formed by
rolling a planar laminate structure of the type generally illustrated
in Figure 4 to the desired radius of curvature and joining the free
ends to one another, '

Figure 6 is a simplified schematic ﬂlustration of a preferred

35 method and apparatus for deboss_mg and/o_r perforating a plastic film; '
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Anot her may of inproving  the :confort and fit - of absorbent
Qrticles is to make them stretchabl e such that they provide garnent i ke
characteristics. Wiile a stretchable article has inproved 30 confort
’ and, fit the rrwtpgw/(am;z used to rrake such articles is cost PCT/US93/07160

5 -4- .

. ' Figure 7 is a n]an view photograph enlarged approximately 20
times of a preferred web of the present invention as viewed from the
wearer or body contacting surface.

Figure 8 is a plan view photograph en]arged approx1mate1y 20
times of the web of Figure 7 as viewed from the garment facing or pad
contacting surface;

Figure 9 .is a plan view photograph en]arged approximately 20
times of another web of the present invention in ‘a substantially
non-tensioned state as viewed from ‘the wearer or body contacting
10 surface;

Figure 10 is a plan view photograph enlarged approximately 20
times of the web of Figure 9 in a substantially tensioned state as
viewed from the wearer or body contacting surface;

Figures 11A-110 are enlarged, cross-sectional illustrations of

15 various preferred beam-like elements of the present invention;

Figure 12 is a schematic illustration of a ring-rolling apparatus
such as the one used to 'ring-roll the three-dimensional, fluid
pervious, apertured webs of the present invention; '

Figure 13 is a force-elongation graph of data from a series of

20 tensile tests conducted on web samples which were ring-roiled on 0.100
inch pitch rollers to engagement depths of 0.050, 0.075, 0.100, 0.125,
-0.140, and 0.150 inches; and - e

~ Figure 14 is a grraph of the stretch ratio versus engagement depth

for the various webs. " '

w

25 PTION OF THE PRESENT IN N
' As used herein, the term “absorbent article® refers to devices
which absorb and contain'body exudates, and, more specifically, refers
to devices which are placed against or in proximity to the body of the
wearer to absorb and contain the various exudates discharged from the
30 body. The term “absorbent article® is intended to incldQe diapers,
catamenial pads, sanitary napkins, pantiliners, incontinent pads, and
the 1ike. The term 'disposable is used herein to describe absorbent *
articles which are not intended to be laundered or otherwise restored
or. reused as an absorbent article (i.e., they are intended to be
35 discarded after a single use, and, preferably, to be recycled,
comﬁosted or otherwise disposed of in an environmentally compatible
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_gprohlbltlve for dlsposable absorbent articles. For exanple In order
make the topsheet stretchable an elastoneric material is used.

Accordingly, it
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is an object of the present invention to provide, in a
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preferred embod ment, At pre¥érred embodiment of a unitary disposable absorbent article

entlon pertal ns, in a

of the present invention is the catamenial pad, sanitary napkin 20,
-shown in Figure 1. As used herein, the term "sanitary napkin" refers
to an absorbent article which is worn by females adjacent to the
pudendal region, generally external to the urogenital region, and
which is intended to absorb and contain menstrua] fluids and other
vaginal discharges from the wearer’s body (e g., blood, menses, and
urine). Interlabial devices which reside partially within and
partially external of the wearer’s vestibule are also within the scope
of this invention. As used herein, the term “pudendal® refers to the

- externally visible female genitalia. It should be understood,

however, that the presgnt' invention is also applicable to other
feminine hygiene or catamenial pads such "as pantiliners, or other
absorbent articles such as incontinence pads, and the 1like.

to

a fl-uid. pervious pol yneri BCTHAISIFORS0i ng

The sanitary napkin 20 has two surfaces, a body-contacting .

surface or "body surface® 20a and a garment surface 20b. The sanitary
napkin 20 is shown in Figure 1 as viewed from its body surface 20a.
The body surface 20a is intended to be worh adjacent to the body of
the wearer. The garment surface 20b of the sanitary napkin 20 (shoun
in Figure 2) is on the opposite side and is intended to be placed
adjacent to the wearer’s undergarments when the sanitary napk1n 20 is
worn. _
The sanitary napkin 20 has two centerlines, a 1longitudinal
centerline "1 and a transverse centerline "t". The term
"longitudinal®, as used herein, refers to a line, axis or direction in
the plane of the sanitény napkin 20 that is generally aligned with
(e.g., approximately parallel to) a vertical plane which bisects a
‘standing wearer into left and right body halves when the sanitary
napkin 20 is worn. The terms 'transverse “or “lateral® as used
herein, are interchangeable, and refer to a line. axis or direction
which. lies within the plane of the sanitary napkin 20 that is
generally perpendicular to the longitudinal direction. Figure 1 shows
that the sanitary napkin 20 also has two spaced apart longitudinal or

-  —
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el astic, three-dinensional, fluid pervious, polynefic web having a 15 first

direction and a second direction perpendicular thereto. The web - has a
plurality of beamlike el ements which are connected to one -~ another to
form apertur agoiog/gue web. The beam|i ke el enents have a ACIYESPNOM60ON -
in an uppermost plane and a pair of sidewall -portions depending from

the base portion. A plurality of the beam]ike 20 elenments have
permanent | y def or reide dges @Asanduiwo spaged mpartbtisesyarse iognend edgest (o Uradet)ned

section is bel ow tZae whHiER toBetheP! AR theidePighery WE R the sarifary AapiShaddtially
_non-tensioned state. nThe JRase portion, of tgg of ernﬁﬁeatl d LEﬂH%S
section is el evated tdWAr &8 E’uBﬂ&FﬁngP HP%n Ph tHE ﬂﬁ%’l 9
~subj ected to tensinedativelhdhick or wilativeinrthin ofherembsiimers wEtheosaitand
in the first -di 6eciapih 200shddh BASPigarés 1100 9§ inlended BETBERNANEkamplef of red
HPER UL I R S R T A A
embodi nent,” the prebeenviewingrthess figuxdsddbe number of layers of material shown
' cause the sanitary napkin 20 to appear huch thicker then it actually
is. A "thin”" sanitary napkin 20 preferably has a ca]iper'of less than
10 about 3 millimeters. The thin sanitary napkin 20 shown should also be
. relatively flexible, so that it is comfortable for the wearer.

Preferably, the sanitary napkin 20 is extensible or stretchable.
Examples of extensible or stretchable sanitary napkins are disclosed
in U.S. Patent Application Serial No. 07/915,133 filed July 23, 1992

15 in the name of Osborn, et al. and U.S. Patent Application Serial No.
07/913,204 filed July 23, 1992 in the name of Osborn, et al. .

Figure 2 is a cross-sectional view of the sanitary napkin 20

taken along section lime 2-2 of Figure 1. Figure 2 shows the

N individual components of the sanitary napkin 20. The sanitary napkin

20 of the present invention generally comprises at least three primary

components. These include a liquid pervibus topsheet 28, a liquid

impervious backsheet (or “barrier means") 30, and an absorbent core

32. The absorbent corg'32 is positioned between the topshéet'za and

e the backsheet 30. The sanitary napkin 20 preferably includes optional

' 25 side'flaps or *wings" 36 that are folded around the crotch portion of

the wearer’s panties. The sanitary napkin 20 shown also has an

adhesive fastening means 38 for attaching the sanitary napkin 20 to

the undergarment of the wearer. Removable release liners 39 cover the

adhesive fastening means 38 to keep the adhesive from sticking to a

30 surfice other than the crotch portion of the undergarment prior to
use. '

The absorbent core 32 may be any absorbent means which is capablg
of absorbing or retaining liquids (e.g., menses and/or urine). As
shown in Figure 2, the absorbent core 32 has a body surface, a garment

35 gsurface, side edges, and end edges. The absorbent core 32 may be
manufactured in a wide variety of sizes and shapes (e.g., rectangular,
oval, hourglass, dog bone, asymmetric, etc.) -and from a wide variety
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.an absorbent bandage conprising a wearer-contacting topsheet and an 30 :
~absorbent el ement for absorbing bodily fl'uid. The topsheet conprises an

el astic three-dinensional fluid pervious polyneric web haV|ng
.direction an¥WQ¥B4YRAd direction perpendi cul ar7t her et o. \Ag'glussvfs,lrf](fﬁéo

plurality of beamlike el enents connected to one another forn1ng
apertures in the web. 1iquli¢-abearbeht kmateriatsntemmoalie usedaine sanitargnnapkinsandn

upper mst bl ane angefedisopfent! APYRes PLEH OB EARTANER0 WobE MBI whichaSS

portion and contactln 5 or ben
generally referred to as airfelt. Examples of other suitable

absorbent materials include creped cellulose wadding; chemically
' 5 stiffened, modified or cross-linked cellulosic fibers; capillary
channel fibers; synthetic fibers such as crimped polyester fibers; .
peat moss; tissue including tissue wraps and tissue laminates;
. ' absorbent foams; absorbent sponges; superabsorbent'polymers, absorbent
gelling materials; or any equivalent material or combinat1ons of
10 materials, or mixtures of these.
_ The configuration and construction of the absorbent core may also
be varied (e.g., the absorbeni core 32 may have varying caliper zones
(e.g., profiled so as to be thicker in the center), hydrophilic
gradients, superabsorbent gradients, or lower density and lower -
15 average basis weight acquisition zones; or may comprise one or more
layers or structures). The total absorbent capacity of the absorbent
core 32 should, however, be compatible with the design loading and the
intended use of the sanitary napkin 20. Further, the size and
absorbent capacity of the absorbent core 32 may be vafied to
20 accommodate different uses such as incontinence pads, pantiliners,
_regular sanitary napkins, or overnight sanitary napkins. In addition,
.the absorbent core 32 may - be comprised of certain materials or
configurations to provide flexibility if so desired.

Exemplary absorbent structures for use as the absorbent core 32

25 of the present invention are described in U.S. Patent 4,950,264 issued
to Osborn on August 21, 1990; U.S. Patent 4,610,678 issued to Weisman
et al. on September 9, 1986; U.S. Patent 4,834,735 issued to Alemany
et al. on May 30, 1989; and European Patent Application No. 0 198 683,

" The Procter & Gamble Company, publﬁshed 0ctober 22, 1986 in the name

30 of Duenk, et al. Each of these patents are incorporated herein by
reference. -

The backsheet 30 and the topsheet 28 are positioned adjacent the -
garment surface and the body surface, respectively, of the absorbent -
core 32 and are preferably joined thereto and to each other by

35 attachment means (not shown) such as those well known in the art. For
‘example, the backsheet 30 and/or the topsheet 28 may be secured to the
absorbent core 32 or to each other by a uniform continuous layer of
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o3 beam | i ke elements have permanently deformed sections such that
t he. base portion of the permanently defornmed section is below

t he upper nost | ane while the web is in a substantially P Iqamed
..state. The DXQ®4MIA on of the deformed sectidh is el evated towalrjgs Elteﬂe

upper nost pl ane when the web is subjected to tension in the first
direction al | owi n@dh®EVRebat patbernedy layes hef radhesived pecan oirrakdof heeparaiese

portion of the perrmesnspirals] @rnRbts At adhiesi vl UrAthed ives iwhich Mave beer ifeimrd
oLt ion below e RgeL st bep ARG SR B By gr i by of .
' _ ' Paul, Minnesota under the designation HL-1258 or H-2031. The
5 attachment means will preferably 'comprise an open pattern network of
filaments of 'adhesi_Ve as is disclosed in U.S. Patent 4,573,986 issued
to Minetola, et al. on March 4, 1986, and which is incorporated herein-
by reference. An éxemplary attachment means of an open pattern
network of filaments comprises several lines of adhesive filaments
10 swirled into a spiral pattern such as illustrated by the apparatus and
method shown in U.S. Patent 3,911,173 issued to Sprague, Jr. on -
October 7, 1975; U.S. Patent 4,785,996 issued to Zieker, et al. on .
November 22, 1978; and U.S. Patent 4,842,666 issued to Werenicz on
June 27, 1989. Each of 'these'pa'te'nts are incorporated herein by
15 reference. Alternatively, the attachment means may compr_ise heat
bonds, pressure bonds, ultrasonic bonds, dynamic mechanical bonds, or
any other suitable attachment means or combinations of these
attachment means as are known in the art. .
The -backsheet 30 is impervious to liquids (e.g., menses and/or
20 urine) and is preferably manufactured from a thin plastic film,
.a"lthough other flexible liquid impervious materials may also be used.
As used herein, the term “flexible" refers to materials which are
compliant and will readily conform to the general shape and contours
of the human body. The backsheet 30 prevents the exudates absorbed
25 and contained in the absorbent core 32 from wetting articles which
contact the sanitary napkin 20 such as pants, - pajamas and
undergarments. The backsheet 30 may thus comprise a woven or nonwoven _
material, polymeric films such as thermoplastic fiims of polyethylene
or polypropylene, or composite materials such as a film-coated
30 nonwoven material. Preferably, the backsheet 30 is a polyethylene
film having a thickness of from about 0.012 mm (0.5 mil) to about
0.051 mm (2.0 mils). Exemplary polyethylene films are manufactured by
Clopay Conf'por'ation of Cincinnati, Ohio, under the designation _P1§-0a01
and by Ethyl Corporation, Visqueen Division, of Terre Haute, Indiana, .
35 under the designation XP-39385. The backsheet 30 1is preferably
embossed and/or matte finished to provide a more clothlike appearance.
Further, the backsheet 30 may permit 'vapors to escape from the
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~Wile the specification concludes -with tclains _particularly

pointing out and distinctly claimng the present invention,

bel i eved that the present invention will be better. understood &? an
<foklowing de¥@M#418h in conjunction with the e&conpanying . dr B ngs 160,
. which like reference nunerals identify identical e|lenents. and erein;

Figure 1 is a top pRbaArkant,coe 32 tiaper r@'ﬁag’éhh)aﬂpﬂﬁaﬁmw Pre‘é’i‘ﬁb’tﬁ exydates
tHie .present inventifrom passing thFdugh*the2backsikeesi3tpl i fied cross-sectional

f th t 2
e e s Bl S A R 4 oo,
il lustration of a pranges aiﬂd/?ﬂ' aﬁ'ﬁllQ:) \A’/Qb"%id'i hepengiratgethnough yits thicknesss and

in comonly assi gneghek: the R%hﬂhtry%é’p‘ﬂn isSo d:s\é?btlfeurtbbﬁfeet 283><if3| bk t 109
a m croscopic pattern of

di scl osed i.n conmonf yxggiﬁ;ﬁ)egﬁb ?“elrf)rg? Oﬂ%rgggﬁ‘gée@t ttgs eneorm% iaht, soft
_ feeling, and non-irritating to the wearer’s skin
The topsheet 28 has two sides (or faces or surfaces), inciuding a
body-facing side 28a and a garment-facing side (or core-facing side)
10 28b. The body-facing side 28a of the topsheet 28 generally forms at
least a. portion of the body- contacting surface ("body surface") 20a of
 the sanitary napkin 20. :
Figure 3 1is an enlarged, partially segmented, perspective
illustration of a prior art three-dimensional, beam-like, fluid
15 nervious plastic web 40 which has been found highly suitable for use
"~ as a topsheet 28 for a sanitary napkin 20. The prior art web 40 is
generally in accordance with the teachings of commonly assigned U.S.
Patent 4,342,314 issued to Radel et al. on August 3, 1982 and
_ incorporated herein by reference. The fluid pervious plastic web 40
20 illustrated in Figure 3 exhibits a multiplicity of apertures, e.g.,
apertures 41, which are formed by a multiplicity of intersecting
beam-l1ike elements, e.g., elements 42, 43, 44, 45 and 46
interconnected to one another in the first surface 50 of the web.
Each beam-like element comprises a base portion, e.g., base portion
25 51, located in uppermost plane S52. Eacn base portion has a sidewall
portion, e.g., sidewall portions 53, attached to each edge thereof. )
- The sidewall portions extend generally in the direction of the second
surface 55 of the web. The intersecting sidewall portions of the
beam-like elements are interconnected to one another intermediate the
30 first and second surfaces of the web, and terminate substantiany’
concurrently with one another in the lowermost plane 56 of the second
surface 55. :
In a particu'larly preferred embodinent, the base portions 51 of
the prior art web 40 include a microscopic pattern of surface
35 aberrations 58, generally in accordance with teachings of commonly
assigned U.S. Patent 4,463,045 issued to Ahr et al. on July 31, 1984
and incorporated herein by reference. The microscopic pattern of
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visible surface; Figure 4 is- an enlarged, parti aI ly segrrent ed
" perspective illustratian of a photoetched |am nate struct ure of the type

used to f'or m&@ﬁékc webs of the type generally illustrat edpét) L?,g}gﬁms

30 Fi gur ¥& per spective view of a tuerI ar menber forne
rolling a planar |aminate structure of thet enerall Ilustrated in
Figure 4 to the desPyrdace aﬁ‘?ﬁﬂ'%‘f"“éuﬁ%a?[ﬂ‘@d ?@h%ﬁ He ponsglossy o Misible
one anot her; surifagel whe® the v&bsmﬁkls‘treck Sphwwenc 1nbht|$hy9.t ion.of a

preferr ed_.35 met hod andyapRar adiige 13k e BRerePdh 2BikoBineRE! f the" ' {A¥eftonnected

plastic film _
sidewall portions terminate substantially concurrently with one
5 another in the: lowermost plane of the second surface 55 to form -
apertures 48 in the second surface 55 of the web 40. - The apertures
-forme_d by the interconnected sidewall portion allows for free transfer
of fluids from the fist surface of the web to the second surface of
the web without 1atera'| transmission of fluid- between  adjacent
10 apertures.

The prior art web 40 i'llustrated in Figure 3 is more commonly
referred to as a formed film. Apertured formed films are often used
for topsheets on absorbent articles because they are pervious to body
exudates and yet are non-absorbent and have reduced tendency to allow

15-1iquids to pass back thrbugh and rewet the wearer’s skin. Thus, the
surface of the formed film which is in contact with the body remains
dry, thereby reducing body soiling and creating a more comfortable
feel for the wearer. Examples of formed films are described in U.S.
Patent 3,929,135 issued to Thompson on December 30, 1975; U.S. Patent
20 4,324,246 issued to Mullane et al. on April 13, 1982; U.S. -Patent
4,463,045 issued to Ahr et al. on July 31, 1984; U.S. Patent 4,629,643
issued to Curro et al. on December 16, 1986; U.S. Patent 4,637,819
issued to Ouellette et al. on January 20, 1987; U.S. Patent 4,839,216
issued to Curro et al. on Jume 13, 1989; and U.S. Patent 5,006,394
25 issued to Baird on Api‘ﬂ 9, 1991. Each of these patents are
-incorporated herein by reference. _
' Figure 4 1is an enlarged, partially segmented perspective
illustration of a photoetched laminate structure 60 utilized to vacuum
form an initially impervious, substantially planar, heated plastic
30 film to produce-a prior art, fluid pervious, beam-like web 40 of the
type generally fllustrated in Figure 3. The laminate ‘structure 60 is
preferably constructed in accordance ui_th the teaching of commonly
assigned U.S. Patent 4,342,314 issued to Radel et al. on August 3,
1982 and incorporated herein by reference. " The laminate structure 60
35 is comprised of individual lamina 61, 62 and 63. The aperture
patterns in the individual lamina are identical to one another. A
comparison of Figure 4 with the beam-like plastic web 40 shown in

-
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L4 | ~ Figure 7 is a plan view photograph enlarged approxinmately 20
“tines of a preferred web of the present invention as viewed fromthe

hareur oo OB 00 ST 20 5 1l ime o Cthe wan” o P ARS I,
viewed fromthe garment facing or pad contacting surface;
Figure 9 is a pl arfigurey3pmeveads atiie eorrespendiencepfoaperdurd A1 30 the upperasstof
anot her web of theplaaésszﬁtof ”Hﬁz@ii@ﬂwéc?n & Sebb%ﬁntubaémst opehiRg { BESIPNEEL
state as viewed fru%gertmost ;ﬁrat?er %E of ytt?eon%ﬁocéoletgled laminate structure 60.
Likewise, aperture 48 in the lowermost plane 56 of plastic web 40
. 5 corresponds to the lowermost opening 69 in the lowermost plane 67 of
the photoetched laminate structure 60. '

The uppermost surface 64 of photoetched Taminate structure 60
- located in uppermost plane 66 is provided with a microscopic pattern
of protuberances 68. This is preferably accomplished by applying a

10 resist coating which corresponds to the desired microscopic pattern of
surface aberrations to the top side of a planar photoetched lamina 61,
and thereafter initiating a second photoetching process. The second

- photoetching process produces a lamina 61 having a microscopic'.pattern
of protuberances 68 on the uppermost surface 64 of the interconnected

15 beam-like elements defining the pentagonally shaped apertures, e.g.,

" aperture 65. Construction of a laminate structure employing such a
pattern of protuberances 68 on its uppermost layer 1is generally

- disclosed in commonly assigned U.S. Patent 4,463,045 issued to Ahr et
al. on July 31, 1984 and is hereby incorporated herein by reference.

20 After the laminate structures have been constructed they are then
rolled by conventional techniques into a tubular foming member 520,
as illustrated generally in-Figure 5 and their opposing ends joined
generally in accordance with the teachings of U.S. Patent 4,342,314 to
produce a seamless tubular forming member 520, .as genera‘l'ly shown  in

25 Figure 5.

- The outermost surface 524 of the tubular formng member 520 is
utilized to form the plastic web brought in contact therewith while
the innermost surface 522 of the tubular member generally does not
contact the plastic web during the forming operation. The tubular

30 member may be employed as the forming surface on debossing/perforating
cylinder 555 in a process of the type generally illustrated in Fig. 6
and described in detail in U.S. Patent 4,151,240 issued to Lucas et
al. on Apri'i 24, 1979, said patent being incorporated herein by
reference. A _particularly preferred apbaratus 540 of  the type

35 disclosed in said patent is schematically shown in Fig. 6. It
includes constant tension film supply means 541, debossing and
perforating means 543, ‘and constant tension film forwarding and

—
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10 surface; Figure 10 is a plan vi ew photograph enl arged

“approxi mately 20 times of the web of Figure 9 in a substantially
tensioned state as viewed fromthe wearer or body contact ippq/ 5693460
_Figures 11A- WO940412n| ar ged, cross-sectional-124 lustrations .of 15 vari ous
preferred beam | i Ke el ements of the present invention; " Figure 12

is a schematic il |windisg imeansf548.r i The- fodnei, nbeaxppgr supports anduthe Adke hhiome
used to ring-roll phg ﬁélée%eardrrwbs'pgm'ued fdn'ﬂh drespectp?tf \th@bﬁncmﬁm %ﬁ&hrvrebs

of the present inventio

or ce- e tip
data froma seri esaRAarabis (Msiare pett §"‘E’8naﬁc§%§F"&"FW\e‘6‘ ér‘r‘gﬁels Wﬁ@ﬁp\r\éﬁ’e
ring-rolled on 0. 18{mplify iand mopetclearny Hepmttmdeﬁgm]maemhe dpptlhﬂtuo,f 0. 5 06g

- 0.075, 0.100, ©. %Zé?deﬁstoog %ﬁapc s@af ddtdi19 rluﬂﬁﬁ 3ﬂi‘3us to person | Gt Topdirhry S

a graph of the s versus engag errent vari ous
webs. skill in the art of desigmng plashc m converting mac E'|‘lnery

Briefly, apparatus 540 comprises means for continuously
converting a ribbon of thermoplastic film 550 into.a debossed and
perforated film 551 by directing hot air jets against one surface of

10 the film while applying vacuum adjacent the opposite surface of the
film, and while maintaining sufficient control of the film 550 to
substantially obviate wrinkling and/or macroscopically distending the
film. Thus, as will be more fully described hereinafter, apparatus
540 comprises means for mamtaining constant machine direction tension

15 in the film both upstream and downstream of a zone where the
temperature is greater than the thermoplastic temperature of the film,
but in which zone there is substantially zero machine direction and
cross-machine direction tension tending to macroscopically distend the
film. The tension is required to control and smooth a running ribbon

20 of thermoplastic film; the zero tension zone results from the film in
the zone being at a sufficiently high temperatdre to enable debossing,
and if desired, perforating it through the use of heat and vacuum.
Figure 6 also shows greatly enlarged scale perforations in film 551 to
enable visually perceiving the nature of the difference between the

25 imperforate film 550 and the debossed and perforated film 551 as more
fully described hereinafter.

" As can be seen in Figure 6, the debossing and perforating means
543 includes a rotatably mounted debossing perforating cylinder 555
having closed ends 580, a nonrotating triplex vacuum manifold assembly

30 556 and hot air-jet means 559. The triplex vacuum manifold assembly
556 comprises three manifolds designated 561, 562, and 563. Also
shown in Figure 6 is a freely rotatable lead-on idler roll 565, a
power rotated lead-off/chill roll 566 and a soft-face (e.g., low

. density neoprene) roll 567 which is driven with -the chill roll.

'35 Brieﬂy, by providing means (not shown) for independently contro'l'lmg
the degree of vacuum in the three vacuum manifolds, a thermoplastic
ribbon .of film ru_nning c1rcumferentuﬂy about a portion of the

rrrﬂirr’i‘iirr”rrﬁ'““




.25 DETAI LED DESCRI PTI ON OF THE PRESENT | NVENTI ON As
“used herei n, the term"absorbent article" refers to devices whi ch

“absorb and ¢ t?ak dy exudates, ‘and, nore speC|f|caI ly, refpeprussroride
Sr

s devices whic

ced agai nst or in proxi nikdy to the body of the

wearer to absorb and, contain %he vari o exugg es discha g&qg.yfromthe

body. The term "afeBIARS-PEF
sdiirstarlevebpfi wacumabylmamteﬂd S6hcantsecondt 1pegls of avatuum by

cdat anmeni al pads,

30
orating iy af,létpgcted to a

1y PrRYSD

the |ike. —The er fanffel e gy ngtfﬁfmgr 6t ﬁatlﬂxmdﬁ)ﬁ%rahmlakﬁ%@rb% lwild be

articles which are not i|ntend

or ot’herw se rest

or reused as an abd8sEIRed Jmarecfelly; !‘@'.e,‘_“iﬁ#éy'- dhe varwRdwplied o the film by
di scarded after & manifoddussl, emabdes MathKdinig/ upstredne teasionl &tl.the film, vacuum

conposted or ot her w3 ol BPGRRTAAY 562 ate¥! SePRORIRIRY 'the CATRAMAGR. ot air is

10

15

20

25

30

35

directed radially inwardly against the film, and vacuum applied by
manifold 563 enables cooling the film to below its thermoplastic
temperature and enables establishing downstream tension therein. If
desired, the film contacting surface of the debossing-perforating

" cylinder 555 may be preheated prior to reaching vacuum manifold 562 by

means well Kknown in the art (and therefore not shown) to facilitate
better conformance of plastic films comprised of flow-resistant
polymers during the debossing operation. The nip 570 intermediate
chill roll 566 and the soft- face roll 567 is only nomina’l'ly Toaded
because high pressure would iron-out the three-d1mensiona1 debossments.
which are formed in the film in the aforementioned manner. However,_
even nominal pressure in nip 570 helps the vacuum applied by manifold

. 563 to isol’ate.downstre.am tension (i.e., roll winding tension) from .

the debossing-perforating “portion of the debossing-perforating
cylinder 555, and enables the nip 570 to peel the " debossed and
perforated film from the debossing-perforating cylinder 555.
Moreover, while vacuum drawn ambient air passing through the film into
manifold 563 will normally cool the fiim to below its thermoplastic
temperature, the passage of coolant through the chill roll as

- indicated by.arrows 563, 574 in Figure 6 will enable the apparatus to

handle thicker films or be operated at higher speeds.

To summarize, the first vacuum manifold 561, and the third vacuum
manifold 563 located within ‘the debossing-perforating cylinder 555
enable maintaiming substantially 'constant upstream and downstream
tension respectively in a running ribbon of film -while the
intermediate portion of the film adjacent the second vacuum manifold .
562 within the debossing- perforating cylinder 555 is subjected to -
tension vitiating heat and vacuum to effect debossmg and perferating
of the film.. ‘

Referring again to Figure 6, the constant tension film supply
means 541 and the constant tension film forwarding and winc_ling means
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D manner). A "unitary" absorbent article refers to absorbent articles
which are forned of separate parts wunited together to forni a
coordi nat ed \entgi foy, 50 that they do not require separate nani 605707160
aparts |ike a Sépara e hol der and pad 5 -14A preferred enbodi nent of a

Cunitary dlsposable gbsorben article . ; )
_ _ may, if desired, be substantially identical to and function

substantially identically to the corresponding portions of the

apparatus shown and described in U.S. Patent 3,674.221 issued to

Riemersma on July 4, 1972 and which is hereby incorporated herein by

5 vreference. The debossing and perforating means 543 comprises the

) rotatably mounted debossing- perforating cylinder 555, means (not

shown) for rotating the cylinder 555 at a controlled peripheral

velocity, the non- rotating triplex vacuum manlfoid assembly 556 inside

the debossing- perforating cylinder 555, means (not shown) for applying

10 controlled levels of vacuum inside the three vacuum'manifoids §61, 562

and 563 comprising the triplex manifold assembly 556, and hot air Jet‘-.
means 559.

The debossing- perforating cylinder 555 may be constructed by

genera]]y following the teachings of U.S. Patent 41151’240 issued to

15 Lucas et al. on April 24, 1979 and incorporated herein by reference,

but substituting a tubular laminate forming surface of the present

invention for the perforated tubular forming surface disclosed

therein.

' While a preferred application of the disclosed photoetched

20 laminate structure is in a vacuum film forming operation as generally

outlined in the aforementioned patent application of Lucas et al., it

is anticipated that photoetched laminate forming structures could be

employed with equal facility to directly form a three-dimensional

_ plastic structure. Such a procedure would involve applying a heated

25 fluid plastic material, typically a thermoplastic resin, directly to

the forming surface applying a sufficiently great pneumatic

differential pressure to the heated fluid plastic material to cause

said material to conform to the image of the perforate laminate

forming surface, allowing the fluid material to solidify, and

30 thereafter removing the three-dimensional plastic structure from the

forming surface. It is further anticipated that the present '

technology could, if desired, be incorporated in suitably reinforced

film embossing rolls and the like, provided only that the embossing

_ pressures to which. the rolls will ultimately be subject are not so

35 great as to destroy the particular three-dimensional pattern exhibited

by the laminate embossing surface. A resilient back-up roll could, if

desired, be utilized in such an embossing operation to avoid damaging‘
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.0f the present invention is the catanenial pad, sani tary napkin 20,
shown in. Fi gure 1. As used herein, the term"sanitary napkin" refers

" to an absorb l e which is worn by femal es adj acent to 1593/07160
apudendal regi ‘%é raIIy external to the urddenital region, Fﬁﬂ’sfsom%'

is intended to absorb nd contai n nenstrual f|UIdS and_ ot her
di scharges from t hdhfietAmapate gmppssing gurfaspoodt Mo RYes, furfeer ‘“tlfr‘Pﬁ(SF that

I nterl a|b| a:c gew casmiwdtemmtlgssﬂﬁfacmbflahlgresuﬂ Iilwentmdmay fiwlutﬂﬁltyym
external of the we t scope of this
Ficatrds! bihdk cadh Sngkﬁgaﬂ Tt dhn

I nvention. As used to the 15 externally
visible female geni tzﬁnpfd"e" P'Tecfe"@ﬁdnﬁtb“ fer @ﬁYﬁ!‘ﬁSl‘%éd"bhO“ afothersenlastis

the- preselnt i gvemt lﬁmmlaawlasoumpaiuemoaat Qtpidiere is by eppIViRg ahuo;hems@ﬁre
o Thconti nence padJufd ABEHsh! dbcieratl o' B i WEDROIET Sl hod oF wEF
two surfaces, a tbgdvkeoiﬂpzlﬁﬂgng aguum adjacent the oppayiteusanface afothefiln:
gar nent surface 20kycn TeChodRNarte2B¥scribed in greater detail in U.S. Patents 4,609,518
issued to Curro et al on Septe_mber 2, 1986; 4,629,643 issued to Curro

10 et al. on December 16, 1986; 4,637,819 issued to Ouellette-et al. on

' January 20, 1987; 4,695,422 issued to Curro et al. on September 22,
1987; and 4,839, 216 issued to Curro et al. on June 13, 1989; each of

said patents being incorporated herein by reference.

_ In Figures 7 and 8 is shown a plan view photograph enlarged
15 approximately 20 times actual size of a preferred embodiment of a.
three-dimensional, - fluid-pervious plastic web 80 of the present

invention. The web 80 is particularly well suited for use as a

topsheet 28 on a sanitary napkin 20 of the type generally illustrated

in Figures 1 and 2. Figure 7 is a plan view of the wearer or body

.20 contacting surface 80a of the web 80, while figure 8 is a plan view of

the garment facing or pad contacting surface 80b of the web’ 80. " As

can be seen in Figures 7 and é, the web 80 is comprised of a plurality

of beam-like elements 81 interconnected.to one another to form
apertures 82 in the web. As used herein the term "beam-1ike" is used |

25 to _connote a three-dimensional structure which separates .adjacent

apertures in a three-dimensional formed film. A plurality of the

beam-1ike elements 81 have permanently deformed sections 95. ‘The

permanently deformed sections 95 of the beam-like elements 81 are
. sections which have been elongated or incrementally stretched

; 30 substantially in a particular direction, preferably the transverse

dirvection. The ‘_transverse_'direction *t* is that direction which is
perpendicular to.the longitudinal "1" or machine direction, as will be
described in detail below. The permanently deformed sections 95 of
, the beam-like elements 81 exhibit a somewhat saddle-shaped

35 -configuration. | | o
Referring nou to Figure 9, it can be 's_een that the permanently
- , deformed sections 105 of the beam-like elements 101 of the web 100 are
\\ o
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Dapkin 20 is shown in Figure 1 as viewed fromits body surface 20a. The
body surface 20a is intended to be worn adjacent to the body of t he
“wearer. -The garnent surface 20b of -the sanitary napkin 20 (sho '
Figure  2) i s VROHRAL ‘6pp03| te side and is intesided to be pl aceg(?:f"gvs”hﬁ160
adj acent to the wearer's undergarments when the sanitary napkin 20 is

wor n. . The deformedrto argneater e2@nt Ithen thecpervanently detarmed gections 95
| ongi tudi nal ceraffefﬂe Béan- ke ematﬁ]ﬁl of! ﬂi‘h“ﬁ?&?"séeof FPd?ﬁ-@i l7 B 8. " Common
The term "l on !L)J%# s use ers to axi s or

direction in 30 .th wehs 8 e"‘é’amq él‘yﬂﬁépﬂ'lenb% Pﬂ'étt"’f‘% °3eﬁ'¢!ﬁ' Rerqanently
aligned with (de@omedmcbionsabkltye [beamlliké elenents \residechelopl Eheeumm&st

bi sects a st gng,ngge Waﬂﬁr wérwmi{[eﬁftﬁe %9 irs %“ Qﬂjs\fak'@ila‘fﬁs n%'-el'énghﬁed or

sanitary ‘napKi transverse
"lateral" as wused Te "‘qqe§'éitﬁ peever, @Eﬁéﬁgéﬁb* é"easd'm?"éﬁ@rtq 6"5‘9'? 8, the
axis or direction 3%ransveese d1|re6t'iomtthen batécporpiomeaf dhe pérmanemtiy t defgrmed

‘napkin 20 that i%et:l:ions of the beam-l1ike elements are elevated toward the uppermost
' plane as depicted in Figure 10. The elevation of the permanently
10 deformed section towards the uppermost plane of the web while the web _
is subjected to tension in the transverse direction allows the web to
extend in the transverse direction. Upon release of the tension the
permanently deformed sections of the beam-like elements return or
~contract to their non-tensioned or rélax_ed state, as shown in Figure
15 9, thus providing a substantially increased elasticity to the web in
the transverse direction as compared to an idéntical web not having
beam-1ike elements with permanently deformed sections. _
Stated succinctly, the perméne_nt'ly deformed sections of the
beam-1ike elements behave as springs. As  used herein, the term
20 “spring” means an elastic body or device that recovers its original
shape when released after being distorted. When 's_ubjected to tension
in the transverse direction; the permanently-deformed sections of the
" beam-like elements are extended or distorted in the direction of
applied tension and return to their original shape after removal of
25 the applied tension. Thus, the permanently deformed sections of the
beam-1ike elements provide a substantially increased elasticity to the
-~ web. . ' . R :
The prior art web of Figure 3 is substantially inelastic.
~ However, by changing or altering its geometry the prior art web can be
30 made to be substantially elastic. A three-dimensional, fluid
pervious, = polyolefin apertured web made according to the
aforementioned process is longitudinally passed through rolls 460 .of
ring-rolling apparatus 450 illustrated in Figure 12 to make the web of
the present invention. Rolls 460 consist of teeth 470 which are
35 separated by a uniform distance, p, more commonly known as pitch. The
teeth 470 of each roll 460 are offset by a distance P/2 from each

other. The distance between the outer circumferences 490 of t_he rolls

—
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generally per pendi cul ar to the Iongltudlnal direction. Figure 1 shows
Tthat the sanitary napkin .20 al so has two spaced apart .l ongitudi nal or

-6- S|de“Ega&&"%; and two spaced apart transverse or endpe€fAs93/0M60

,."ends")

10

15

20

25

30

35

-17-

460 can be varied by an intermeshing distance, £, more commonly known
as the engagement. ' o

Ring-rolling of the prior at web 40 incrementally.stretches and
thereby plastically deforms a plurality of the beam-like elements 81
in the transverse direction. The stretching of the beam-like elements
occurs incrementally across the width of the web {transverse
direction) as the film is constrained at the tips of the teeth 470 and
is stretched an amount that is proportional to the pitch and the
engagement. As the engagement depth of the rolls 460 is increased,
the incremental - stretching and the plastic deformation of the
beam-1ike elements 81 is increased. Figures 7 and 8 depict an
elastic, three-dimensional, apertured web 80, which has been
ring- -rolled at an engagement of 0.075 inches and at a pitch of 0.100
inches. Figures 9 and 10 depict an elastic three-dimensional
apertured'ueb.loo, which has been ring-rolled at an engagement of
0.150 inches and at a pitch of 0.100 inches.

A particularly preferred three-dimensional, fluid pervious
apertured web of the present invention is made from low density
polyethylene (LDPE) film available from Tredegar Film Products, of
Terre Haute, Indiana, under the desigﬁation (X-5654) and is formed by

‘the aforementioned process, more specifically described in U.S.

Patents 4,342,314 and 4,463,045} The web, which is ten inches wide
and -of variable length is passed in the machine or longitudinal
direction through a ring-rolling apparatus operated via a manual hand
crank. The diameter of each aperture of the web is approximately

'0.035 inch and the width of each beam-like element is approximately _
0.007 inch. Several webs were ring-rolled at a pitch of 0.100 inch at .

engagements of 0.050, 0.075, 0.100, 0.125, 0.140 and 0.150 inches.
- The degree of stretch imparted to the web is experimentally

'deternined by conducting tensile tests on an Instron Model 1125 test
- stand. The samples for testing are cut from the three-dimensionally

apertured ripgfrolled webs in 3 inch by 1 inch strips, the 3 inch
dimension being in the transverse direction of the web. These samples
are mounted into hydraulic grips on the Instron where the distance
between the grips (known as the gage length) is two inches. ~ Each
sample is pulled at a rate of 5.0 inches per minute until it breaks.
The data is plotted using Sinté¢h's_Test Works software on an IBM 386

-_—
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24, which together formthe periphery 26 df the sanitary hapkin 20. ..
The sanitary napkin 20 can be of any thickness, including

‘relatively t latively thin. The enbodi ment of the sa,;ht,@gyyﬁ-,mo
snapkin 20 shmk“% gures 1-2 is intended tol®e an exanpl e of

relatively ‘thin sanitary papkin. |t shoul d be understood homever
when view ng these P?"Qﬂ?b@'ﬂ%%unﬂeﬁ“@’! of ather forse vRxsES iedongag inpbehavior of

'caUSﬁ the san{ tary seyarah safipled aprsgwn hwcrhgﬁﬂil m(erTrteh%w Ifbr@CELh%lthd behaht%r
thin' sanitary n ra as P ou

3 mliiineters. The ?ﬁkﬂﬂsignfgstﬁﬁanﬁlr?szeuagﬁgﬁgd ﬁ%uﬁ‘& 3?’?3‘:@ Fitia %of 3 e
rel atively flexibleringoreted at ajgivenengagementedenth. t Fbevataetoh ratio is defined

Preferably, the sanh§atne neﬁ%hno?otnes % emlmem%mﬁ.ﬁ "&4ERABh Cdivided by the
Exanpl es of extensible . or stretch qbsfa%mt ap‘aalxgs are, di sc

U.S. Patent ApplicaPTi&ing.sa8¢ /R fys, eégensig,rgzslgetemined
t he name of Gsbor n, betthal firstddrdwing Rat esuhmppltl Y00 goamsSen i the Rorce-elongation

07/ 913,204 filed Jubﬁ’ap%:”anégﬁm%n Briwifg nﬁ”ﬁn@éntcﬁhoﬁﬁh urd@ -above the 100 gram
line. ‘A force of 100 grams was selected because forces greater than

10 100 grams may cause increased plastic deformation of the beam-like

- elements of the web. The point at which these two lines intersect is

called the maximum extension. This quantity is added -to the original

‘gage length to get the final length of the sample, and this sum is

divided by the origma'l gage length of the sample as shown in the

15 following equation; '

Stretch Ratio = Lo + X = Lf
b . Lo

where Lg is the origina'l gage length of the sample, x is the amount of - °

'elohgation at maximum extension, and Lf is the final length of the

Zb sample. _The calculated stretch ratio for each engagement depth is
plotted on a graph of stretch ratio as a function of engagement depth,
see Figurje 14. - This enables one to predetermine the degree of stretch.
obtained in the ring-rolled web by varying the engagement depth.
‘Figure 14 also includes a plot of the stretch ratio versus engagement

25 depth for a ring-rolled unapertured web of the same composition as the

- ring-rolled apertured web. This plot was obtained in the same manner
as that of the ring-rolled, three-dimensional, apertured web. Stretch
ratio versus engagement depth plots of ring-rolled two-dimensionally
apertured webs and 1lightly to high'ly embossed webs substantially

30 follow. the bebavior of the ring-rolled. unapertured web. = This
indicates that the low force elastic behavior described herein holds
for any variety of thre'e_-d‘lm'ensiona‘l. apertured webs which have been
ring-rolled 'and does not hold for unapertured films or for two

~ dimensional apertured films which have been ring-rolled.

35 Tie overall shape of the beam-like elements is non-critical
‘provided the structure is three-dimensiopal. Figures 11A-11D are
cross-sectional illustration of various beam-like geometries. Figure -
11A is a cross-sectional illustration of a preferred beam-1ike element
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;the present

. flaps or "w ngs"

Figure 2 is a cross-sectional view of the sanitary napkin 20 t aken

along section line 2-2 of Figure 1. Figure 2 shows the

i ndi vi dual C(wﬁg naai 12 of the sanitary napkin 20. The sani taryp@q-mgsqymso of
éntl n generally conprises at -l 18ast three primary

conmponent s. These ipclude a |iquid pervious to ee

i nper vi ous backshee?P("(fr gh%&rﬁegF tvepkion. 3@8%5@%#‘%&&%& ase portjgn

ThHe absorbent core 32 losatmisiin ianna@gpelmisteplaneh8s oépthectirstSoramdarer cdnitecting

packsheet 30, sonC oo YtfaleYsBAPkins S0P RETAAE \WBFh U453 OBLIABH 7 il %o

are fo ar oun hé crotch port

~wearer's panti es °°'N9ée thati pentjon afpithe beE@"@ﬁo%?me%H $£3 which ceptacts the

adg'esi ve faSt_e][li'FSE werep’ e&kiRmrwhezt Ltmhau:tersdne aﬁmttaﬁy usafki A poirt of sidedd®
adnestve 1 ast eni ng. REns:7 SRR béo theiaSe AGPEIdh 82, A HrdrdC agpergtiy in
surface other than the darrg@tdnnpafrtthgnsmnd h%"‘ﬁmﬁelsgb,r nendtedr MJHQW@""OSt plane
use. 90.
" Figure- 118 is cross-sectiona'l illustration of an alternative
10 beam-like element 161 of the present invention. As can be seen in
Figure 11B, the beam-1ike element 161 comprises a base portion 164 in
' the uppermost plane 165 of the first or wearer contacting surface 166.
A pair of sidewall portions 167 depend from the base portion 164 and .
extend generally in the direction of the second surface 158. -located
15 in lowermost plane 170.

Figure 11C is cross-sectional i‘llustfation_ of an a]ternative
beam-l1ike element 261 of the present. invention. As can be seen in
Figure 11C, the beam-like element 261 comprises a base portion 264 in
the uppermost plane 265 of the fir?s_t or wearer contacting surface 266.

20 A pair of sidewall portions 267 depend from the base portion 264 and
extend generally in the direction of the second surface 268, located
in lowermost plane 270. -

‘Figure 11D is crdss-sec_tiona'l illustration of an alternative
beam-like element 361 of the present invention. As can be seen in

25 Figure 11D, the beam-1ike element 361 comprises a base portion 364 in

the uppermost plane 365 of the first or wearer contacting surface 366.

A pair of sidewall portions 367 depend from the base portion 364 and

_extend generally in the direction of the second surface 368 located,
~in Towermost plane 370. _ '

30 In addition to having various cross- sectiona] geometries, the

cross-section of the beam-l1ike elements nay be either substantially

uniform or non-uniform along this length. An exa_mple of a beam-like

. element 'havitig a substantially uniform cross-section along its length

is illustrated in U.S. Patent 4,342,314 issued to Radel et al. An

35 example of a beam-like element having a non-uniform cross-section

| along its length is illustrated in U.S. Patent 3,929, 135 issued to
Thompson et al. Said patents being incorporated herein by reference.

\
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.. The absorbent core 32 may be any absorbent neans which is capable of
~absorbing or retai ni ng liquids (e.g., nenses and/or urine). As

* shown in Fi gg;deg he absorbent core 32 has a ‘body surface, pcgmsmmlm
. -surface, edges and end edges. The -&Bsor bent - core 32 nay be

manufactured in a wide variety of sizes and shapes (e.g., rect angul ar,,
oval , hourglass, dog bWWde 4he mresentcinvention hag heemrﬂ&acwbeé ¥arsubjecting an

-7- entire web to ring- rolling in one particular direction, the present
mventmn is in no way limited to such apphcatlon The present
invention may also be practiced by subJectmg only predetermined

5 discrete portions of the web to ring-rolling. For example, it may be

 desirable to .ring-roll a discrete portion of the web which when used
as a topsheet on an absorbent article corresponds "to the central
portion of the absorbent article. The present invention may also be
practiced by ring-rolling the web in more than one direction to impart

.10 an increased elasticity to the web in more than one directicn.

In addition to providing a substantially increased elasticity to
the web, ring-rolling of prior art web also changes other resultant
properties of the web. The drape, stretched open-area, and ultimate

_ tensile strength of the ring-rolled web typically . increase.

15 Furthermore, the gloss and effective stretched basis weight of the
ring- ro'l]ed web are typically decreased.

In a preferred embodiment of the present invention, the body
surface of the formed film topsheet is hydrophilic so as to help

- liquid to transfer through the topsheet faster than if the body

20 surface was not hydrophilic so as to diminish the likelihood that
menstrual fluid will flow off the topsheet rather than flowing into
and being absorbed by the absorbent core. In a preferred embodiment,
surfactant is incorporated into the polymeric materials of the formed
film topsheet such as is described in U.S. Patent Application Serial

25 No. 07/794,745, *Absorbent Article Having A Nonwoven and Apertured
Film Coversheet®" filed on November 19, 1991 by Aziz, et al.

- Alternatively, the body -=surface of the topsheet can be made -

hydrophilic by treating it with a surfactant such as is described in
“the above referenced U.S. Patent 4,950,254 issued to Osborn.

30 °  In use, the Sanitar"y napkin 20 can be held in place by any
support means or attachment means well-known for such purposes.
Preferab'ly, the sanitary napkin 20 - is placed in the user’s
undergarmnt' or panty and secured thereto by a fastener such as an-

* adhesive 38, shown in Figure 2. The adhesive 38 provides a means for

35 securing the sanitary napkin 20 in the crotch portion of the panty.
Any adhesive or glue used in the art fpi- such purposes can be used for
the adhesive herein, - with pressure-sensitive adhesives being
preferred. Suitable adhesives are Century A-305-1V manufactured by
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. of liquid-absorbent materials commonl y used in sanitary napkins and ot her-
“absorbent articles such as.-comminuted wood pulp which is '
generally nebuf@ghizto as airfelt. Exanples of ot her  mII/US8/67160

.absorbent _materials include cr eped cellurose wadding; chenically 5

St ened: | oodh Ak cffeurs ARBREIel FokoarST L BB X s8R Lo,
nmoss; ‘tissue incl uﬂ -482% imanukacenredsbyrthet Nativaal Htarch aod ChemataloCorpany of
fo?ms_ fb_sorbent SHABGEALeF LN absiat et amsywrifh’stﬁﬁ?ﬁ’;wtalso &%Huae in
T e FTHNaRlq TR ) ! aabore TR, RS, anetS iy s 130,
absorbent core miythel pressurdrsensitieal afhesjve ishéypilsabiybeoneredrwitB2a rmno\hMe
varying cal i per Z(Wﬂiase ’l(lﬁerg -39 HHOBHe‘?-dt Okébd tRe bfdhg?wék%on rHrPhﬁ'g out or
center), hydrophi | ad?uenngg{o a senlttfgce o%) % a'lsn% eeré}o h por ?fms of the panty prior
density and | ower
: to use. Suitable re‘leas_e. liners are also described in the
above-referenced _'U.S. Patent 4,917,697. Any: commercially available
10 release tiners commonly used for such purposes can be utiliZed herein.
Non-limiting examples of suitable release liners are BL30MG-A Silox
€170 and BL3OMG-A Silox 4P/0 both of which are manufactured by the
Akrosil Corporation of Menasha, WI. The sanitary napkin 20 of the_'
present invention is used by removing the release liner 39 and
15 thereafter placing the sanitary napkin in a panty so that the adhesive
contacts the panty. The adhesive 38 maintains the sanitary napkin 20
in its position within the panty during use.
While particular embodiments of the present invention have been
.illustrated and. described, it would be obvious to those skilled in the
20 art that various other changes and modifications can be made without
~ departing from the spirit and scope of the invention. It is therefore .
intended to cover in the appended claims all such changes and
modifications that are within the scope of this invention.

-
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15 average basis wei ght a or may conprise one’or mor e
| ayers or structures). T Mi %l iﬁ’ﬂL capacity of the absorbent
tore 32 shoul d,‘»g?@»{ﬁﬁ‘g , be'C the desi gn | oadi ngP@?ﬂé&ﬁm 0

Jent ended use sanitary napk| n Further, the Sizé

absorbent capacity of the absorbent cor_e,3_2 y_ be vari ed to 20 accorrrmdate _
different uses such as incontinence pads, pantiliners, regul ar '
sani tary napkins, ywHarO4Qr bLAMES Y.t afy napkins. In addition, t he

absorbent core 32 may be conprised of certain materials or
cgnflguratlons to provideahl exdskid, ithiréd-damnshizaal,ecFluid perviousx epgllymérnic
absorbent structur t

i nvention are desc‘?{bbég&mg %@stﬁf‘ @.?ﬁgﬁ b@@ ?ch's‘dz%e‘gé“%? 'm&g'méﬁm
August 21; 1990; (thsreto, eﬁit‘d4"GEOCB%CF°§§% b V@i BRIty o9f sbeamphike
Sept enber 9, 1986; elldm&tsPabmtte@ 234 ore3 anbirve forming) spertures ietsadd . wab)
30, 1989; and’ Euro t 0
Ganbi e _Conpany, 2?#3 g %’Ci% @QR&%%#@@GWM@@&%&?% an upgrmbitOhi file

an a pair of sidewall portions depending from said base portion, a

plurality of said beam-like elements having permanently deformed -

sections such that said base portion of said permanently deformed

section is below said uppermost plane while said web is in a

substantially non-tensioned- state, said base portion of said

permanently deformed section being elevated t,oward's said uppermost

plane when said web is subjected to temsion in the first direction
. allowing said web to extend in the first direction and said base
~ portion of said permanently deformed section returning to its

non-tensioned position below said uppermost plane when the tension
~in said web is released.

2. The elastic, three-dimensional web accordi'ng to Claim 1,
wherein at least a portion of said beam-1ike elements are
substantially straight along a portion of their length.

3. The elastic, three-dimensional web according to either
Claim 1 or Claim 2, wherein said apertures are of non-uniform
cross-section along their length.

4. The elastic, three-dimensional web according to any one of

t_he preceding Claims, wherein a plurality of said beam-1ike elements
having permanently deformed sections are located in predetermined
discrete portions of said web.

5. The elastic, three-dimensional web according to any one of
the preceding Claims, wherein said base portion of said pennanentiy
deformed section is elevated towards said uppermost plane when said
web is subjected to tension in the second direction allowing said
web to extend in the second direction and said base position of said
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20 of Duenk,
ref erence.
*adj acent the
sabsor bent
each other
n_the art.

et al. Each are incorporated herein |
The b jﬁi lH wlm FB e topsheet 28 are p03|t|oned
r ment dy surface, respect i ve of the
wg o sy

B2 and are preferably . joined thereto PCIf]
by 35 attachnent neans (not =sf@dw) such as those wel |

by

160

known

For exanpl e, the backsheet 3Q and/or the topsheet 28 may

be secured to the Pema"&ﬂ@dr defiormed, section Fetyrping tn bhshaen-ggnsionad peytipn
- contl nuous | ayer Welow said uppermost plane when the tension in said web is released

6. An absorbent article comprising a wearer-contacting
topsheet™ and an absorbent element for absorbing bodily fluids, said
topsheet comprising an elastic, three-dimensional, fluid pervious,
polymeric web having a first direction and a second direction
perpendicular thereto, said web characterized by: a plurality of
beam-1ike elements connected to one another forming apertures in
said web, said beam-like elements having a base portion in " an
uppermost plane and a pair of sidewall portions depending from said

~ base portion and contacting said absorbent element, a plurality of

said beam-like elements having permanently deformed sections such
*that said base portion of said permanently deformed section is below
said uppermost plane while said web is in _a substantially
non-tensioned. state, said base portion of said permanently deformed -
section being elevated towards said uppermost plane when said web is
subjected to tension in the first direction allowing said web to
~extend in the first direction and said base portion of said
permanently deformed section returding to its non-tensioned position
below said uppermost plane when the tension in said web is released.

7. The absorbent article according to Claim 6, including a
backsheet resistant to the passage of aqueous fluid thérethrough
secured in superposed relation to said absorbent article adjacent
the surface of said absd_rbent- element opposite said topsheet.

8. The structure according to either Claim 6 or Claim 7,
wherein said absorbent article comprises an extensible or
stretchable catamenial appliance.

9. The structure accerding to any one of Claims 6, 7 or 8,
wherein a plurality of said beam-l1ike elements having permanently
deformed sections are located in predetermined discrete portions of
said web. '
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8- adhesi ve, a'patt adhesi ve, or an array of -
~separate i nes, spiral ﬂﬂ ” ﬁ‘ hesi ve.- Adhesi ves which have been

*found to be | sfactory ac
sParl, M nnesﬁ'@g3

attachment means will preferably conprise -a?4open pattern network of
filaments of adhesive as is disclosed in U S, Patent 4, 6,573,986 issued

reference. An eggmhbeeiy sadl thac@pertionngfassid prmarent] o deformpdiisection is

network of ilamepis ¢ bwatds s%??:%ggémlo 'P‘zﬁarﬂf @eﬁth?ﬁ'd"ﬁeﬂ '1L%?£&e&q :

swrled into a spiral pat ern suc t.rat he appara Us ang
met hod shown in utepsightianth %smdldﬂseweﬁeﬂ P‘!)“Sp?ad eeb 39 exgand in the

second direction and said base position of said permanently deformed
section returning to its non- -tensioned portion below said uppermost
. plane when the tension in said web is released.
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October 7, 1975; U. S. Patent 4,785,996 issued to Zieker, et al. on _
Novenber 22, 1978; and U.S. Patent 4,842,666 issued to Werenicz on June

+27, 1989. "Each of these patents are incorporated herein by 15
Jeference. A WOMHMIIZ|y, the attachment means may conprise t%ﬁt’”ss‘y?}’d%s,

pressure bonds, ultrasonic bonds, dynamic HE?ZPnical bonds, or any
other. suitable _attachnent. neans or co ations of these
atfachnent neans as are known in the-art. The backsheet 30 is
inpervious to liquids (e.g., nenses and/or 20 urine) and is preferably
-manufactured froma thin plastic film ' although other flexible liquid
| npervious materials nmay al so be used. As used herein, the term
"flexible refers to materials which are conpliant and will readily

backsheet 30 prevents the exudates absor and'ggntaine n the
absorbent core 32 fromwetting articles whi cgnt act e sanitary
napkin - 20 such as pants, . pajanes- -

conformto the general shape and contouh% o; t he human body. The
sd bs

200

Fig.2
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..undergarnments. The backsheet 30 may thus conprise a woven or nonwov.en

~.material, polymeric filns such as thernoplastic films of polyethylene or

b polypropylen osite naterialsfsuch as a filmcoated

smaterial . Pre‘%?ggﬁﬁgpthe backsheet 30 is pol yet hyl ene 3&“R%$#QV|ng a
t hi ckness of fromabout 0.012 nm (0.5 n1|)2Léhhbout ~0.051 nm (2.0
m,l s). Exenplary polyethylene filns are manufactured by C opay
Corporation of Cincinnati, Chio, under the designation P18-0401 and by

Et hyl Corporation, Visqueen Division, of Terre Haute, Indiana, 35 under
.the designation XP-39385. The backsheet 30 is preferably :
enbossed and/or matte finished to provide a nore clothlike appearance.

Further, thé backsheet 30 may permt vapors to escape fromthe

Flg.3
(PRIOR ART)
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breat habl e) while still pfeventing exudat es from

alsorbent core 32 (i.e., _
passi ng through-the backsheet 30. The topsheet 28 is fluid
pervious perm tWOAgo4it2quids (e.g.,. menses and/or urine) to readily"
penetrate through its thickness and 5 when the sanitary' napkin ﬁ@l'}lﬁ%}o?h _
use, .the topsheet 28 is in close proxinitz%yqythe skin of the user.
topsheet” 28 is conpliant, soft feeling, and non-irritating to the

wear er' s- skin. The topsheet 287 has two sides (or faces or
surfaces), including a body-facing side 28a and a garnent-facing side

(or core-facing side) -

Flg.4
(PRIOR ART )
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<40 28b. The body-facing side 28a of the topsheet 28 generally forns at

¢/ east a portion of the body-contacting surface ("body surface") 20a of

“the sanitary Fi gure 3 is an enlarged, partially
éSeghent ed, pgﬂgp‘g@fﬁg illustrati.on a prior art PCT/US93/07160 -
t hree- dinen5|onal beam|like, fluid 15 pq?yf us plastic web 40 which has
‘begn found highly suitable for use as a JZheet 28 for a sanitary
napkin 20. The prior art web 40 is = generally in accordance wth the
teachi'ngs of commonly assigned U.S. Patent 4,342,314 issued to Radel et
al. on August 3, 1982 and i ncorporated herein by reference. The fluid
pervious plastic web 40 20 illustrated in Figure 3 exhibits a multiplicity

- of apertures,.-e.g., apertures 41, which are forned by a nultiplicity of .
i ntersecting beam|i ke elenents, e.g., el ements 42, 43, 44, 45
and 46 = interconnected to one another in the first surface 50 of the
web. Each beam|i ke el ement ‘conprises a base portion, e.g., base portion

I'hls Sheet Has
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.25 51, located in uppernost plane 52. - Each base portion has a sidewall
portlon e.g., sidewall portions 53, attached to each edge thereof. The -
¥ sidewal | port| ns extend generally in the direction of the s q%
3-Surface 55. ofV 83@”’9\’@5 The intersecting sidewall porti ong'c"géL 9?1’07160
beam|ike elements are interconnected to Q?y'ﬁnother internediate the 30
fi.rst and second surfaces of the web, and Term nate substantially s
concurrently with one another 'in the lLowernost plane 56 of the second

surface 55. In a particularly preferred enbodi ment, the base
portions 51 of the prior art web 40 include a mcroscopic pattern of
surface .35 aberrations 58, generally in accordance wth teachings of
connonly assigned U.S. Patent 4,463,045 issued to Ahr et al. on July
31, 1984 and incorporated herein by refergnce. The m croscopic
pattern of _ : '

543
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Surface aberrations 58 provide a substantially -non-glossy visible
surface when the web 40 is struck by incident |ight rays. ' In - a
‘particularly ,hef rred enbodi mrent, the interconnected si dewa

jportions ter n\R MM phstantially concurrently with one 5 Eﬁ"&’-h‘e%"’ itep
the | owernost plane of the second surfaceﬁﬁ to form apertures 48 in
the second surface.55 of the web 40. The apertures. forned by the

i nterconnected sidewal |l -portion allows for free transfer

80
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85 8!
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of fluids fromthe fist surface of the web to the second surface of t he
web without lateral transm ssion of fluid between adjacent 10 apertures.

*The prior art web 40 illustrated in Figure 3 is nore comonly . referred
st0 ms a forned YY PHo4 Wdertured formed films are often used f RECTUSPYHESD s
on absorbent articles because they are- pervi off/t o body exudat es and yet
are non-absorbent and have reduced tendency to allow 15 Liquids to pass
back through and rewet the wearer’ S §k|n Thus, the surface of the
formed filmwhich is in cq S e n s S ST e by
reduci ng body soiling and] _ ) e
wearer. Exanples of forng : _ ,929l ;{@@
i ssued to Thonpson on Decerigs , 8l to
Mul | ane et al. on April g . i ol t 0 Ahr
et al. onJuly 31, 1984; W&: S*® . e et al .
on Decenber -16,- 1986; U. S?
- !
. = fOf
105
Fig.9 X
B 100
»
o A
.
105

Fig.i0 N
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4-ssued to Quellette et al. on January 20, 1987; U.S: Patent 4,839,216
sissued to Curro et al. on June 13, 1989; and U.S. Patent 5,006,394 25

o ssued to Beg iy April 9, 1991. Each of these p

%'ncor por at ed her ei (r'{ﬁl% reference. - Fi gure is an aﬁﬁ@é%ﬁ;ﬁo
partially segnmented perspective il ust&;ﬁ/]on of a phot oetched | am nate
stfucture 60 utilized to vacuum forman itnitially inpervious,
substantially planar, heated plastic 30 filmto produce-a prior art, fluid
pervi ous, beamli ke web 40 of the type generally illustrated in Figure
3. . The Iam nate structure 60 is preferably constructed in accordance
V\,ith the teachi ng of comonly assigned U S. Patent 4,342,314 issued to
Radel et al. on August 3, 1982 and i ncorporated herein by reference.

The lam nate structure 60 35 is conprised of "individual ,GJ(arri na 61,

62 and -63. The dflertugg gppatt@8ns in the indpyidual #68 na I65¢c
identical to one anothgr. \ A cogpari son of figu w tth £'he bgam'l i ke
plastic web 40 shown in:

a7 & 90 e

FighA  FiguB

Fig.lic " Fig.llD
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Fi gure 3 reveals the correspondence of aperture 41 in the uppernost
splane 52 of plastic web 40 to the ‘uppernbst opening 65 ‘in the

- gupper most - pl awme 94/120f the photoetched . laminate structure 60.

Li kewi se, - aperture 48 in the |owernost plane 56 of plastic REHURI3IHTI60
corresponds to the | owerrnost opening 69 i ng,ﬁﬂ | ower nost pl ane 67 of

O |
190 | £
/Mty

Fig.l12 =
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~the photoetched | am nate structure 60. : The uppernost surface 64

Q gq

. of photoetched | am nate " structure 60. | ocated i n uppernost plane 66 is

~ provided with a microscopic pattern of- pr ot uber ances 68.

g+=preferably. a&%ﬁﬁﬁ?ﬂg%ed by applying a 10 resist coating mhlgﬁﬁggﬁggggg%ds
to the desired mcroscopic pattern of IO/ flace aberrations to the top
sitde of a planar photoetched | am na 61, . Initiating a
ocess produces a
68 anthe
‘meRt-sedefini ng
ngtructi on of a
ncegs 68 on its
ned U.S. Patent
ergb '

second phot oet chi ng process: The stcond

- 0 I Qg
| ami na 61 having a mcroscopic pattern ! r @t %gég
upper nost surface 64 of the interconnectel @55 b&ad |Gk
t he pentagonal | y-»shaped apertures, e.g. e %gf
| am nate structure enploying such a pa Eﬁ%ﬂ " &r

B

&

'_'12.

uppernost |ayer is generally di scl osed
4,463,045 issued to Ahr et ° al. on July
|ncorporated herein by reference. 20

have been constructed Fhey\fre t hen
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.rolled by convent i onal techniques into a tubular form ng nenber 520, as
“jllustrated generally in Figure 5 and their opposing ends joined ’
v:generally in accordance with the teachings of U S. Patent 4P§ﬂa£§i67ﬂﬁ
<z Puoduce a s@MPHCUEypul ar forning menber 520, as general Iy shown in

Figure 5. The outernost surface ﬂ;’zﬂof t he tubul'ar  form.ng rrenber-
- 520 is utilized to formthe plastic web brought in contact therewith
mhile t he innernost  surface 522 of the tubular nenber generally does
not contact the plastlc web. during the formng operatl%g The tubul ar
30 menber may be enpl oyed 4s the form ng surface debogsidig/ perforating
cylinder 555.in a proce of the type generally i lustrafed in Fig. 6

and described.in detajf in U S. Patent 4,151, 24¢/ i ssued o Lucas et al .-

on April . 24, .1979,€ said patent being inc&porated [herein by

reference. A particylarly preferred apparatys 540 ¢f the type 35
disclosed in said tent is -'schematically howmm i Fig. 6. It
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(54) Title: POLYMERIC  WEB HAVING DEFORMED SECTIONS WHICH PROVIDE A SUBSTANTIALLY IN-

CREASED ELASTICITY TO THE WEB

(87 Allstl'act

An elastic, three-dimensional, fluid pervious, polymeric web (80) is prov:ded for use as- a topsheet on an'absorbent artlcle
The web has a plurality of beam-like elements (81) connected to one another forming apertures (82) in the web. A plurality of the
‘beam-like elements have permanently deformed sections (95) which aliow the web to extend when the web is subjected to tension

providing an increased elasticity to the web.




i el - ' ] ) . . . WZI?"S
apparat | are not shown or described |n.deta|I _|n.prdep
2?ﬁg(??;§ang4gnre,Cleariy depi.ct and discl'ese the appar at us, !énbelqg 5.
under st ood that 'such detail's woul d be -obvi‘ous to-persons of ordinary

skill.in the art of designing plastic film converting nachlne[yi
Briefly, . apparatus™ 540 COnprisgsi means - -for con{rnuouz.y_d._.
converting'auribbon”Of'thernDpLastlc_f!ln}SSQ into a debosserfgge of 18 fhé 3
perforated film551 by directpégyM@?h%@EEikggéﬁgg? sb one;?gthe_ e the
fii'mwhi{e applying v_cuunladhacen he" o : ace o , .
and whi | e mai ntai ni ngsa%ﬁi@'fscw HiH @BOM1IDE) A GUBSTHAITIALLM BEREASED

. . . Egatty-di-st-endi-ng . the e
SUUSTERLTRiLy; Qhvi-ate whinkk+Rg TS0  FRCGLOFGORE S -y g8 At b BAQ8
i m SERLAEED ST be whre DI 1y desor| bod herer naf { €l parat us - 540
JE)J,Ff)”r‘ff"’é'@’sio'ﬁééﬁ%@f-or---hﬁ?ﬁﬁﬁbi--n-i--ng constant machi ne di:r égti-ontiensi-on 15 inzoped 2

tRe 1P bot B lipsth ewrmaard.-Fownst r eam of a zone mher‘/tﬁ?iF”a;??P?&ﬁ;gagi
gréatericthln sthie - hermpphhstic| tenperature of the flimn o bubEnwhheh '
zohe'thet e iisisubstantisatd y..zefo machine direction and CotrRnelEoon wonsd
[0 oo oy

FIELD OF THE INVENTIN - o ME
The present invgntion relates to resilient, three-dimensional,
fluid pervious, polymeric webs comprised of a plurality of beam-1ike
elements connected to one another to form ‘apertures in the web, and
5 more particularly, to such webs wherein a Plurality of the beam-like
elements have deformed sections providing a substantially :

increased
elasticity to the web. '

BACKGROUND INFORMATION

It has long been known in the disposable absorbent bandage art
10 that it is extremely desirable to construct absorptive devices such as
disposable diapers, catamenial pads, sanitary napkins, incontinent
articles, and the like, presenting a dry surface feel to the user to
improve wearing comfort and to minimize the development of undesirable
skin conditions due to prolonged exposure to moisture absorbed within

15 the bandage.
' A viable prior art solution to the aforementioned probiem is an
absorbent article having an apertured formed film topsheet. Apertured
-formed film topsheets are pervious to body exudates and yet
non-absorbent and have a reduced tendency to allow liquids to pass
20 back through and rewet the wearer’s skin. Thus, the surface of the
formed fiim whiph is in contact with the body remains dry, thereby
reducing body soiling and Creating a more comfortable feel for the
wearer. Apertured formed film topsheets have enjoyed widespread
commercial success on absorbent articles due to their clean and dry
25 appearance in use when contrasted to conventional nonwoven fibrous

" topsheets. - S :

Another way of improvihg' the comfort and fit of absorbent
articles is to make them stretchable such that they provjdé garment
Yike characteristics. While a stretchable article has

improved
30 comfort and fit the materials used to make such

articles is cost
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cross-‘machi ne direction tension tendi ng to nacroscopically distend the
fi.lm_ - The tension-i's required to control -and sppoth a running.:ribbon 20 of -

t her'nopl astic film the zero tension zone results fromthé filmin the -
‘zone being at a-sufficiently high tenperature to enabl e -debossing, - and -
if desired, perforating it.through the _yse. of heat” and vacuum® - Figure.6
al'so shows greatly enl arged 'scal e perforatlons in film551: to .- enable
visually PeiGeb Mg {dealaldies Ol bitdihl Lerenge. b% e priorate
fil m550 g‘ﬁrc? ?l‘ \ debossed % 3 3 forated }e‘f‘ ?"Ee%mﬁﬂ ﬁ ‘?rﬂdﬂg

descri bed Hél’"él‘%éf‘?e'rws“e“ Stre%aéh‘h aBe“s“éé?f“ﬁ"r\CFi‘ag}GFéa%‘Stlﬁ@ddebosm ng
andf perforati nlgcdmamgu, &43rs]|nclouglea afrmabnaésleuamuaﬁ@i@ndabfa%wm |
perforating cy ay end a.nonrotatin i pl ex
vacuum rran?'f S Barn“ ﬁ\} %"(ffgéﬁefgag%& g?:ll r 3 e Sre%er{g %‘559p° YIRE1E 8BI ex
vacuum manhdwind assetmﬁlayed e155'6160<§lvrpr| ses three manifolds designated 561,

562, and 5631t A RBther TBIUEL i0F RhOUSRsEnt Sirdeht R Yol HALAP! &4 §ad-oON
idier roll p§¥%1cuf%rly preferred embodiment, an extensible article having a
fluid pervious polymeric topsheet with an increased elasticity.
It is another object of the present invention to prov1de, in a
10 part1cu1ar\y preferred embodiment, a fluid pervious polymeric web

having an increased elasticity at minimal costs.

SUMMARY OF THE INVENTION

The present invention pertains, in a preferred embodiment, to an
elastic, three-dimensional, fluid pervious, polymeric web having a
15 first direction and a second direction perpendicular thereto. The web
' has .a plurality ‘of beam-like elements which are connected to one
another to form apertures in the web. The beam-like elements have a
base portion in an uppermost plane and a pair of sidewall portions
depending from the base portion. A plurality of the beam-like
20 elements have permanently deformed sections such that the base portion
) ~ of the deformed section is below the uppermost plane while the web is
in a _substantia]]y non-tensiongd state. The base portion of the
permanently deformed section is elevated towards the uppermost plane
when the web is subjected to tension in the first direction allowing
25 the web to extend in the first direction and the base portion of the
permanently deformed section returns to its non-tensioned position

below the uppermost plane when the tension in the web is released.
In another preferred embodiment, the present invention provides
an absorbent bandage comprising a wearer-contacting topsheet and an
30 absorbent element fdr'absorbing bodily fluid. The topsheet comprises
an elastic three-dimensional fluid pervious polymeric web having a

first direction and a second direction perpendicular thereto. The web
_has a plurality of beam-like elements connected to one another forming
apertures in the web. The beam-1ike elements have a base portion in
35 an uppermost plane and a pair of sidewall portions depending from the
base portion and contacting the absorbent element. A plurality of the
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power :rotated | ead-off/chill roll 566 and a soft-face (e.g., |ow

density
neoprene) roll--567 which s driven with. the chill -roll. 35 Briefly,
by pr-ovi di ng ‘means (not shown) for independently controlling = . the degree

of vacuumin the three vacuum mani fol ds, a thernoplastic -

runni ng ei-rcunferentially-about a portion-of the -~ :

g TS RIS

' -béamJT%ke giemenﬁszhaﬁg befmaﬁgnt?j déformedlsectiong_such that the.
base portion of -the permanently - deformed seﬁtion .is below the
uppermost plTane while the web is in a substantially non-tensioned
state. The base portion of the deformed settion is elevated towards

5 the uppermost plane when the web is subjected to tension in the first
direction allowing the web to extend in the first direction and the
base portion of the permanently deformed section returns to its

non-tensioned position below the uppermost plane when the tension in
the web is released.

- -Ti-bbon of film

10 BRIEF DESCRIPTION OF THE DRAWINGS
While the specification concludes with claims particularly
pointing out and distinctly claiming the present invention, it is
believed that the present invention will be better understood from the
following description in conjunction with the atcompanying drawings,

15 in which 1like reference numerals identify identical elements and
_wherein; '

Figure 1 is a top plan view of a preferred sanitary napkin
embodiment of the present invention;

Figure 2 is a simplified cross-sectional view of the sanitary

20 napkin of Figure 1 taken along section line 2-2;

Figure 3 is an enlarged, partially segmented, perspective
illustration of a prior art plastic web of the type generally
disclosed in commonly assigned U.S. Patent 4,342,314, said web further
exhibiting a microscopic pattern of surface aberrations of the type

‘25 generally disclosed in commonly assigned U.S. Patent 4,463,045 on its
visible surface; Lo .

Figure 4 is an enlarged,. partially segmented perspective
illustration of a photoetched laminate structure of the type-used to
form plastic webs of the type generally illustrated in Figure 3;

30 Figure 5 is a perspective view of a tubular member formed by
rolling a planar laminate structure of the type generally illustrated
in Figure 4 to the desired radius of curvature and joining the free
ends to one another; _

Figure 6 is a simplified schematic illustration of a preferred

35 method and apparatus for debossing and/or perforating a plastic film;®
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debossing-perforating cylinder 555 -is sequentially subjected to a
first level -of vacuum by nmanifol d 561, .a second Il'evel of ‘'vacuum by . .
mani fol d 562, -ahd ‘a third tevel of vacuumby manifold 563. - As will be
descri bed nore .fully hereinafter; the vacuumapplied-to the-filmby 5
mani f ol d 561 enabl es. mai At ai ni ng upstreamtension inthe film vacuunm
appli.ed by manifold 562 enabl es-perfaratihg the filmwhen Hot air-is

directed radialiy.j Ldl y- agajnst  the f ~.and | ' | Led. hy .-
mani fold 563 enabl St tedol vna ehart 14 Lo BBy pdFEHE, SRRk Yy 20
t enperat ure hifeseAhd @reéenral| vebhiohgtifownesandann tanidporrst higwadnfrom the 0
desired, thgearelrl o Ge8Y @ehtNd in§Uutps@; of the debossing-perforating

cylinder 555 may _be preheated prior. to reachi ng vacuum manifold 562 b
means vl | known FRATENE arit & HA" KESLr RIEOHAPS RBGHISCE o SpRIoX PRI & 20

bett er coff otimescef ofhepwels tif cF fguires? conpiéweddfmim thowaresitsfaning or pabyner s

during the d g QR fl ON. The nip 570 internediate 15 chill rol
566 and the Sgﬁa-%g%e rﬁﬁq 567 is only noninally | oaded )
Figure 9 is a plan view photograph’ enlarged approximately 20

times of another web of the present invention in a substantially
non-tensioned state as viewed from the wearer or body contacting
10 surface; '

Figure 10 is *a plan view photograph enlarged approximately 20
times of the web of Figure 9 in a substantially tensioned state as
viewed from the wearer or body contacting surface;

Figures 11A-11D are enlarged, cross-sectional illustrations of

15 various preferred beam-like elements of the present invention;

Figure 12 is a schematic illustration of a ring-rolling apparatus
such as the one used to ring-roll the three-dimensional, fluid
pervious, apertured webs of the present invention; ' '

Figure 13 is a force-elongation graph of data from a series of

20 tensile tests conducted on web samples which were ring-rolled on 0.100
inch pitch rollers to engagement depths of 0.050, 0.075, 0.100, 0.125,
0.140, and 0.150 inches; and

Figure 14 is a graph of the stretch ratio versus engagement depfh
for the various webs.

25 DETAILED DESCRIPTION OF THE PRESENT TNVENTION

As used herein, the term "absorbent article® refers to devices
which absorb and contain body exudates, and, more specifically, refers
to devices which are placed against or in proximity to the body of the
wearer to absorb and contain the various exudates discharged from the

30 body. The term "“absorbent article" is intended to include diapers,
catamenial pads, sanitary napkins, pantiliners, incontinent pads, and
the like. The term "disposable” is used herein to describe absorbent
articles which are not intended to be laundered or otherwise restored
or reused as an absorbent article (i.e., they are intended to be

35 discarded after a single use, and, preferably, to be recycled,

composted or otherwise disposed of in an environmentally compatible
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because high pressure would iron-out the three-dinensional debossnents
which are fornmedin the filmin the aforenentioned manner. -‘However,

even-noni.nal pressure ih nip 570 hel ps the vacuum applied by manifold '

563 to-isolate downstreamtension (i.e., roll w nding tension) fronr20
debossi ng- perforating- portion of .the. debossing-perforating

cyl i nder - 555; and ‘enabl es the.ntp 570 to peel the debossed and .
per f or at ed

ny hr om dhe | N per 0Tk 0 v cadindler 5
Mor-eover -\Aﬂﬁ%%éc tfu mm&]rt;ah - a%i%gﬁ%%taigrr Eggs? S irgwrlt}hrtgug%%trﬁ%ﬁf ialr?nﬁiﬁr?tso
mani f ol d '568h V&N | afor fenmed ol semdgats | mrths b0 thad t'PIeRATIORY adere 25
t enper at ur ecoordifatddaeheid§ sOfthadoh@ntdo hbt Or@lird hRpakdtel maniRhhtiv@S
i ndi cat ed b% a{rQWﬁ%56%§ 74 in E%gurg 6dwnll enabl e the apparatus to
handl e t hi cRBTLS TH¥Rs 20r PRt 80480 28Y M¥gher speeds. To

the

sunmari z®, the @A petfeveoedienbodimefit|of 36enitamy disposiiiledabsorbemt artigeni f ol d

563 locat edop i ek BentdqROsiBA- PET iRy *ht eyl | RCT samRaPP nHRAR! &,
mai ntaining shgynbsi%apitglu?‘lal . ggnusstegn;\erel%R,Sttrheeaq]ermaqganidt%\{'mgsrgarp?c?rm refers
to an absorbent article which is worn by females adjacent to the
pudendal region, generally external to the urogenital region, and
10 which is intended to absorb and contain menstrual fluids and other
vaginal discharges from the wearer’s body (e.g., blood, menses, and
urine). Interlabial devices which reside partially within and
partially external of the wearer’s vestibule are also within the scope
of this invention. As used herein, the term "pudendal" refers to the
15 externally visible female genitalia. It should be understood,
however, that the present invention is also appliéable to other
feminine hygiene or catamenial pad§ such as panti]iners, or other
absorbent articles such as incontinence pads, and the like.
The sanitary napkin 20 has two surfaces, a body-contacting
20 surface or "body surface” 20a and a garment surface 20b. The sanitary
napkin 20 is shown in Figure 1 as viewed from its body surface 20a.
The body surface 20a is intended to be worn adjacent to the body of
the wearer. The garment surface 20b of the sanitary napkin 20 (shown
in Figure 2) is on the oppoSite side and is intended to be placed

adjacent to the wearer’s undergarments when the sanitary napkin 20 is
worn.

25

The sanitary napkin 20 has two centerlines, a Jlongitudinal
centerline "1" and a transverse centerline “t*. The term
"longitudinal”, as used herein, refers to a line, axis or direction in

30 the plane of tﬂe sanitary napkin 20 that is generally aligned with
(e.g., approximately parallel to) a vertical plane which bisects a
standing wearer into left and right body halves when the sanitary
napkin 20 s worn. The terms “transverse® or "lateral® as used
herein, are interchangeable, and refer to a line, axis or direction

35 which 1ies within the plane of the sanitary napkin 20 that is
generally perpendicular to the longitudinal direction. Figure 1 shows

that the sanitary napkin'zo also has two spaced apart longitudinal or
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“tension- respectively  in a running ribbon of film while the

i nt ermedi ate portion of the fil madjacent the second vacuum manifold
562 'wi t hi n-t he"dehossi-ng- perforating cylinder 555-is subjected to. -
tension vitiating. heat and vacuumto. effect debossing and perforating. 35

of the fitm. .- . -Referring again to Figure. 6, the. constant tensi.on:

filmsupply - means’ 541 and t he consta&t tenS|on f|In1formard|ng and
mnndlng nmeans

. side edges 22 ‘and. two spaced apart transverse or &nd edges (or ends )
24, which together form the periphery 26 of the sanitary napkin 20.

The sanitary napkin 20 can be of any .thickness, including
relatively thick or relatively thin. The embodiment of the sanitary
napkin 20 shown in Figures 1-2 is intended to be an example of a
relatively thin sanitary napkin. It should be understood, however,
when viewing these figures the number of layers of material shown
cause the sanitary napkin 20 to appear much thicker then it actually
is. A "thin" sanitary napkin 20 preferab]y has a caliper of less than
10 about 3 millimeters. The thin sanitary napkin 20 shown should also be

relatively flexible, so that it is comfortable for the wearer.
Preferably, the sanftary napkin 20 is extensible or stretchable.
Examples of extensible or stretchable sanitary napkins are disclosed
in U.S. Patent Application Serial No. 07/915,133 filed July 23, 1992
15 in the name of Osborn, et al. and U.S. Patent Application Serial No.
07/913,204 filed July 23, 1992 in the name of Osborn, et al.

Figure 2 is a cross-sectional view of the sanitary napkin 20
taken along section lirne 2-2 of Figure 1. Figure 2 shows the
individual compoﬁents of the sanitary napkin 20. The sanitary napkin
of the present invention generally comprises at least three primary
components. These include a liquid pervious topsheet 28, a 1liquid
impervious backsheet (or "barrier means") 30, and an absorbent core
32. The absorbent core 32 is positioned between the topsheet 28 and
the backsheet 30. The sanitary napkin 20 preferably includes optional
side flaps or "wings" 36 that are folded around the crotch portion of
the wearer’s panties. The sanitary napkin 20 shown also has an
adhesive fastening means 38 for attaching the sanitary napkin 20 to
the undergarment of the wearer. Removable release liners 39 cover the
adhesive fastening means 38 to keep the adhesive from sticking to a

surface other than the crotch portion of the undergarment prior to
use.

20

25

30

The absorbent core 32 may be any absorbent means which is capable
of absorbing or retaining liquids (e.g., menses and/or urine). As
shown in Figure 2, the absorbent core 32 has a body surface, a garment

35 surface, side edges, and end edges. The absorbent core 32 may be
manufactured in a wide variety of sizes and shapes (e.g., rectangular,
oval, hourglass, dog bone, asymmetric,‘etc.) and from a wide variety
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14 © 545 may, if desired, be substantially identical to and

function --substantially” identically to the: corresponding. portions,
of .the - - apparatus. shown and described i'n U:S “Patent 3,674,221
issued to-- R enersma on July 4, 1972 and which is: hereby incor.porateéed
herein by-- 5 reference. - The debossing’and -perforating nmeans. 543 - -
conprises the rotatably nounted debossing-perforating: cylinder

555, -mear®f l(iAYid-absoshpnrnmatesialst aeming 1y hisedsliinnden i ©83 aepkinsontd ol l'ed
per i pheralother Vabs@ebdrit,- &haenen- keémtahg domnluR¥dVaMprRpi Lekd, assenbly
556 inside ﬁpe deF055|ng}£erfora1%ng cyl i_nder, 555,° neans (not shown)
for applyi $eId' eokBFOTIedd tevaFs dY feAbuumtriige (He PHIZe vatlaths

mani f ol ds SfEbrb&®2 materdnds S6dctodmr csepry t bel Tulbgd ewaddingf ol cHedrgampl y

556, and. hgj. gL i et nrpans. 5 RY : debossi.ng- perforating
eyl i nder55 {Sﬂﬁ'ﬁ?e ' 'g%dnisftl"rggc[bzrd grgoss_hnked ce-lﬁﬁlosm ?1be9‘s.. cap1ﬁary
' channel fibers; synthetic fibers such as crimped polyester fibers;

peat moss; tissue including tissue wraps and tissue laminates;

absorbent foams; absorbent sponges; superabsorbent polymers; absorbent
gelling materials; or any equivalent material

_ or combinations of
10 materials, or mixtures of these. :

The configuration and construction of the absorbent core may also
be varied (e.g., the absorbent core 32 may have varying caliper zones
(e.g., profiled so as to be thicker in the center), hydrophilic
gradients, superabsorbent gradients, or lower density and lower

15 average basis wéight acquisition zones; or may comprise one or more
layers or structures). The total absorbent capacity of the absorbent
core 32 should, however, be compatible with the design loading and the
intended use of the sanitary napkin 20. Further, the size and
absorbent capacity of the absorbent core 32 may be varied to

20 accommodate different uses such as incontinence pads, pantiliners,

regular sanitary napkins, or overnight sanitary napkins. In addition,

the absorbent core 32 may be comprised of certain materials or
configurations to provide flexibility if so desired.

Exemplary absorbent structures for use as the absorbent core 32

25 of the present invention are described in U.S. Patent 4,950,264 issued

to Osborn on August 21, 1990; U.S. Patent 4,610,678 issued to Weisman

et al. on September 9, 1986; U.S. Patent 4,834,735 issued to Alemany

et al. on May 30, 1989; and European Patent Application No. O 198 683,

The Procter & Gamble Company, published October 22, 1986 in the name

30 of Duenk, et al. Each of these patents are incorporated herein -by

reference.

The backsheet 30 and the topsheet 28 are positioned adjacent'the

garment surface and the body surface, respectively, of the absorbent

core 32 and are preferably joined thereto and to each other by

35 attachment means (not shown) such as those well known in the art. Ffor

example, the backsheet 30 and/or the topsheet 28 may be secured to the

absorbent core 32 or to each other by a uniform continuous layer of
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génerally fol | ow ng the teachings of U S. Patent 4,151,240 issued to 15
Lucas.et al. on-April 24, 1979 and i ncor por at ed hereln by reference,

but ‘substituting a tubular..l'aninate form ng surface of the present:
invention  .for -the perforated.-tubular - formnd surface discl osed -

therei.n. .. - Wiile a preferred appl-lscatlon of- the di.scl osed
phot oet ched -20 | anmi nate structure i's-i.n a vacuumfilmforni ng operation as’

general |y adhesove. i nepatternbd hixm'eméntadthaedvepatoentanamlraxabfoslermfraLucas '
et al., it hnes,'fpﬁ'aﬁéc'oﬁlaw‘dis P?tadlﬂt? »Raet CKtﬁ% s U ORY chs thH”bQQn SouHgtures
could be: ed with o

equa fac rectl
t hr ee- di ment? obhlsat‘SfaCépa)sti@ sntamuéaq}ruée Buch- 8.prfe berurcemmn ®fi Abol ve

appl yi ng a baat, edn%ﬁ,esswl GnBéRsStthe r@ésqghadwnt YiRi-qaksy o2 tipsionppl aghic
resin, ect| ace sufficiently

ronl’ Dnbosktacanent Weans ellanBreferabheamerle HnoORRmASLETL PATHRL of o
materi al tofchameats of adkésivenherisadisdlmsedont Qo tRatehe 4,50BEB601 s Jure

perforate kgflegiéﬁa, et al. on March 4, 1986, and which is incorporated herein
by reference. An exemplary attachment means of an open pattern
network of filaments comprises several lines of adhesive filaments
10 swirled into a spiral pattern such as illustrated by the apparatus and
method shown in U.S. Patent 3,911,173 issued to Sprague, Jr. on
October 7, 1975; U.S. Patent 4,785,996 issued to Zieker, et al. on
November 22, 1978; and U.S. Patent 4,842,666 issued to Werenicz on
June 27, 1989. Each of these patents are incorporated herein by
15 reference. Alternatively, the attachment means may comprise heat
bonds, pressure bonds, ultrasonic bonds, dynamic mechanical bonds, or
any other suitable attachment means or combinations of these

attachment means as are known in the art.
~ The backsheet 30 is impervious to liquids (e.g., menses and/or
20 urine) and is preferably manufactured from a thin plastic film,
although other flexible liquid impervious materials may also be used.
As used herein, the term "flexible" refers to materials which are
compliant and will readily conform to the general shape and contours
of the human'body. The backsheet 30 prevents the exudates absorbed
and contained in the absorbent core 32 from wetting articles which
contact the sanitary napkin 20 such  as pants, pajamas and
undergarments. The backsheet 30 may thus comprise a woven or nonwoven
material, polymeric films such as thermoplastic films of polyethylene
or polypropylene, or composite materials such as a film-coated
30 nonwoven material. Preferably, the backsheet 30 is a polyethylebe
film having a thickness of from about 0.012 mm (0.5 mil) to about
0.05]1 mm (2.0 mils). Exemplary polyethylene films are manufactured by
Clopay Corporation of Cincinnati, Ohio, under the designation P18-0401l
and by Ethyl Corporation, Visqueen Division, of Terre Haute, Indiana,
35 under the designation XP-39385. The backsheet 30 1is preferably
embossed and/or matte finished to provide a more clothlike appearance.
Further; the baéksheet 30'-may permit vapors to escape from the

25
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formng surface, allowing the fluid material to solidify, and 30
thereafter. rempving the three dimensi onal -.plastic structure fromthe
formng surface. . It is further. ant|C|pated that- the -present
teehnol ogy could, if desired, be.incorporated in suitably reinforced:--
film enbossi ng roIIs ‘and t he I|ke providbd only that-the enbossing -

pressures t t he, s Wi | t el e ect are not "so
great - as tootifé’é'b?'lgy GORE Bgr ‘i@ul'a?mcaﬁﬁ‘é@a Eﬁosﬁdl p%ﬁet"é?h'"éxﬁﬂﬂattéa
by the |l am ﬁairremnsbcmgsthng;ugmﬁaceacksﬂeées}crl [ ent back- up roI I coul d, if
desi red be ut’i Hhée‘iobfhee‘{c*‘z an, e %I np%r oeursat lon . EP! 1qm ?I ng

permi
menses and/or urine) to reédily penetrate through its th1ckness and
when the sanitary napkin 20 is in use, the topsheet 28 is in close
proximity to the skin of the user. The topsheet 28 is compliant, soft
feeling, and non-irritating to the wearer’s skin.

The topsheet 28 has two sides (or faces or surfaces), including a
body-facing side 28a and a garment-facing side (or eoré-facing side)
10 28b. 'The body-facing side 28a of the topsheet 28 generally forms at

least a portion of the body-contacting surface ("body surface") 20a of
the sanitary napkin 20.

Figure 3 1is an enlarged, partially segmented, perspective
illustration of a prior art three-dimensional, beam-like, fluid
pervious plastic web 40.which has been found highly suitable for use
as a topsheet 28 for a sanitary napkin 20. The prior art web 40 is
generally'in accordance with the téachings of commonly assigned U.S.
Patent 4,342,314 issued to Radel et al. on August 3, 1982 and
incorporated herein by reference.

15

The fluid pervious plastic web 40
illustrated in Figure 3 exhibits a multiplicity of apertures, e.g.,

apertures 41, which are formed by a multiplicity of intersecting
beam-like elements, e.g., elements 42, 43, 44, 45 and 46
interconnected to one another in the first surface 50 of the web.
Each beam-like element comprises a base portion, e.g., base portion
25 51, located in uppermost plane 52. Each base portion has a sidewall
portion, e.g., sidewall portions 53, attached to each edge thereof.

The sidewall portions extend generally in the direction of the second
surface 55 of the web.

20

The intersecting sidewall ‘portions of the
beam-1ike elements are interconnected to one another intermediate the

30 first and second surfaces of the web, and terminate substantially

concurrently with one another in the lowermost plane 56 of the second
surface 55,

In a particularly preferred embodiment, the base portions 51 of
the prior art web 40 include a microscopic pattern of surface

35 aberrations 58, generally in accordance with teachings of commonly

assigned U.S. Patent 4,463,045 issued to Ahr et al. on July 31, 1984
and 1incorporated herein by reference. The microscopic pattern of



the | aminate enbossing surface. It is even further anticipated that

| ami nat e -formi ng surfaces of the present invention nay find utility jn-
applic¢ations other than-plastic filmformng. -: Anot her preferred
- method for converting a ribbaon -of ther Iastrc 5-filminto a

t hree- di nensi onal™ structure i's by applyr a hrgh ‘pressur.e fluid
- agai nst -one Sy rfac

{ g #én (é ] et cug)rrg of ~water on the
| i ke appl ylsﬂﬁ 4 ?/a elf'?;ﬁ:e Pﬁ Y86pdsi t Urtf‘zi LY opoR °f?)l rﬁ”s'b‘eSuch
met hods -ar esurdace Mhed ihe gebkatlens detrack: bmrhtﬁen?aheghtsra@,sGOQ 518

et ol on Decenblr SoPiAoiaTehAEa et rtl Sy Bdng) Pl o ferifongyed 1
January 2o,sm@sa]1 4peobiaz? tecuiadte o Wbstantde1 byt . concBapothbewi @R, one
) S another in the lowermost plane of the second surface 55 to form
apertures 48 in the second surface 55 of the web 40. The apertures
formed by the interconnected sidewall portion allows for free transfer
of fluids from the fist surface of the web to the second surface of'
the web without 1lateral transmission of fluid between
10 apertures.

adjacent

The prior art web 40 illustrated in Figure 3 is more commonly
referred to as a formed film. Apertured formed films are often used
'for topsheets on absorbent articles because ihey are pervious to body
exudates and yet are non-absorbent and have reduced tendency to allow

15 liquids to pass back through and rewet the wearer’s skin. Thus, the
surface of the formed film which is in contact with the body remains
dry, thereby reducing body soiling and creating a more comfortable
feel for the wearer. Examples of formed films are described in U.S.
Patent 3,929,135 issued to Thompson on December 30, 1975; U.S. Patent

20 4,324,246 issued to Mullane et -al. on April 13, 1982; U.S. Patent
4,463,045 issued to Ahr et al. on July 31, 1984; U.S. Patent 4,629,643
iséued to Curro et al. on December 16, 1986; U.S. Patent 4,637,819
issued to Ouellette et al. on January 20, 1987; U.S. Patent 4,839,216
issued to Curro et al. on June 13, 1989; and U.S. Patent 5,006,394

25 issued to Baird on April 9, 1991. Each of these patents are
‘incorporated herein by reference.

Figure 4 1is an enlarged, partially segmented perspective
illustration of -a photoetched laminate structure 60 utilized to vacuum
form an initially impervious, substantially planar, heated plastic
30 film to produce- a prior art, fluid pervious, beam-l1ike web 40 of the
" type generally {llustrated in Figure 3. The laminate structure 60 is
preferably constructed in accordance with the teaching of commonly
assigned U.S. Patent 4,342,314 issued to Radel et al. on August 3,
1982 and incorporated herein by reference. The laminate structure 60

35 is comprised of individual lamina 61, 62 and 63. The aperture
patterns in the individual lamina are identical to one another. A
comparison of Figure 4 with the beam-l1ike plastic web 40 shown in
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1987; dnd 4, 839, 216 i ssued to Curro et al. on June 13, 1989; each. of
said’ -pat ents bei ng incorporated herein by reference.. T In Figures 7

and 8 is shown a. pl-an vi ew.phot agr aph enl arged '15. .approxi mately 20 tinmes-
actual- size of a preferred enbodiment EL three di mensi onal ., o
f l-ui d- pervi ous - pl astlc web- :80 of the pr 'ent |nvent|on . The -web 80 :

i s particularl sui.t ed . sheet 28-ona - - -
sanitary nagﬁ ryL *’ e tthg eﬁg nfnce Pf us‘terét’e% "N AN WREEReSt and
2.° Fi gureD?amﬁs 52 ppén D\l/a%WCofWEtbhe“G/\eam eﬁhe)r ubpriyo2D opeEMngCtESNg s urHeace -

80a of the ,yebrmdQt VWidne Fﬁgurﬁ 8th§ aph%'t@@tc\h'egw Permtnatet@?rtga Fente (lL_aCI ng

or pad cont actl n% surface 8 of th seen. in Figures

7 and 8, tHeKGEY SOaP%r"(’:’dSFrpﬁPséEI 6’?9 ]"mert“%ﬁ‘i t%/“"e 56f°f)ela‘rﬁslh¢<ew%ﬂ effent s
81 inter SonheesBndo Nehanbiveehot® dpehihg 69 a@etﬁeurlﬁﬁet&%stnptah@ by As

' ?ﬁ?gehgrﬁQEQFQ ‘#%Ea?wggfure mﬁ thhé%epaggtes adj;gggete aapertures in a
t hr ee- di mensi onHle uppeweest fsurface &4 mfurphiotogtadedt heminate structure 60
located in uppermost plane 66 is provided with a microscopic pattern
of protuberances 68. This is preferably accomplished by applytng a
resist coating which corresponds to the desired microscopic pattern. of
surface aberrations to the top side of a planar photoetched lamina 61,
and thereafter initiating a second photoetching process. The second
photoetching process produces a Yamina 61 having a microscopic pattern
of protuberances 68 on the uppermost surface 64 of the interconnected
beam-like elements defining the pentagonally shaped apertures, e.g.,
aperture 65. Construction of a 1am1nate structure employing such a
pattern of protuberances 68 on its uppermost layer is generally
disclosed in commonly assigned U.S. Patent 4,463,045 issued to Ahr et
al. on July 31, 1984 and is hereby incorporated herein by reference.
After the laminate structures have been constructed they are then
rolled by conventional techniques into a tubular forming member 520,
as illustrated generally in Figure 5 and their opposing ends joined
generally in accordance with the teachings of U.S. Patent 4,342,314 to

produce a seamless tubular forming member 520, as generally shown th_
25 Figure 5.

10

15

20

The outermost surface 524 of the-tubular forming member 520 is
utilized to form the plastic web brought in contact therewith while
the innermost surface 522 of the tubular member generally does not
contact the plastic web during the forming operation. The tubular
member may be employed as the forming surface on debossing/perforating
cylinder 555 in a process of the type generally illustrated in Fig. 6
and described in detail in U.S. Patent 4,151,240 issued to Lucas et
- al. on April 24, 1979, said patent being incorporated herein by
reference. A particularly preferred apparatus 540 of the type
35 disclosed in said patent 1is schematically shown in Fig. 6. It

includes constant tension film supply means 541,

30

debossing and
perforating means 543, and constant tension film forwarding and
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beam|ike elements 81 have permanently defornmed sections 95.. - The
per manent |y deforned sections 95 of -the beam|ike el ements 81 dre )
secti.ons which. have. been elongated- or - increnentdlly -stretched.30
substantially in - a particular direction, prefrerably the transverse
direction. - The:transverse direction "t'|3ts-that direction which i:s = .
perpendi cul ar- to the longitudinal "1" or -nachine direction, as wll be
described iwindedqideanbebaBy. TRBef pirfenabesting, defgored SRCIheN$ 125 Wik ch I
t he _'b‘eam! I k? heceels'ggreﬂtys' : Brav'iﬁépi-bix}' 'eae N sormy:@a{u'h' saddl e-shaeed 35"
confi gur at ", Y PR RO 1ot e sBegh @ dhejfunghiongd memberieht t he
per manent | yapparatwef Bi0nextres edti ostowh OB rofdetshei fadannl i detagl enpNihedey01lt ©f t he
web 100 aresimp]ify and more clearly depict and disclose the apparatus,.it being

5 understood that such details would be obvious to persons of ordinary

skill in the art of designing plastic film converting machinery.

Briefly, apparatus 540 comprises means for continuously
converting a ribbon of thermoplastic film 550 into a debossed and
perforated film 551 by directing hot air jets against one surface of

10 the film while applying vacuum adjacent the opposite surface of the
film, and while maintaining sufficient control of the film 550 to
substantially obviate wrinkling and/or macroscopically distending the
film. Thus, as will be more fully described hereinafter, apparatus
540 comprises means for maintaining constant machine direction tension

15 in the film both upstream and downstream of a zone where the
temperature is greater than the thermoplastic temperature of the film,
but in which zone there is substantially zero machine direction and
cross-machine direction tension tending to macroscopically distend the
film. The tension is required to control and smooth a running ribbon

20 of thermoplastic film; the zero tension zone results from the film in
the zone being at a sufficiently high temperature to enable debossing,
and if desired, perforating it through the use of heat and vacuum.
Figure 6 also shows greatly enlarged scale perforations in film 551 to
enable visually perceiving the nature of the difference between the

25 imperforate film 550 and the debossed and perforated film 551 as more
fully described hereinafter.

) As can be seen in Figure 6, the debossing and perforating means
543 includes a rotatably mounted debossing perforating cylinder 555
having closed ends 580, a nonrotating triplex vacuum manifold assembly

30 556 and hot air -jet means 559. The triplex vacuum manifold assembly
556 comprises three manifolds designated 561, 562, and 563. Also
shown in Figure 6 is a freely rotatable lead-on idler roll 565, a
power rotated lead-off/chill roll 566 and a soft-face (e.g., low
density nzoprene) roll 567 which is driven with the chill roll.

35 Briefly, by providing means (not shown) for independently controlling
the degree of vacuum in the three vacuum manifolds, a thermoplastic
ribbon of film running circumferentially about a portion of the
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-16- * defornmed to a .greater extent than_the. permanent|ly deforned

.sections 95 -
8. Common’
per manent Iy -

t o” beth ‘webs ‘80 "and- 100 i s that the base: portlons of -t he

Uppernost 5 plane of ‘the 'web while the Wb isina ‘substantially

non-t ensi ‘on

d wh b bij ' ted t
fiheting- P&ﬁﬁ%ﬁéﬁ uFyEingebn $58 haspaeavemet bn &éﬁ;ﬁ;&;;ﬁghgnﬂﬁ _'.

tension in
def of-red
upper-nost -

per manent |y

5

10

15

20

25

30

35

fostt level off taeulmeeby Inakef dlder$Bi] sa asezorl eVartadd of ovgdudimt b
mgrﬂlfaﬂ? 582, depy Gt ?rgird' feJeh96F ev_acil!S’m byTrtl]aen 1%' ‘F&’astahon A%f whhle be
described more fully hereinafter, the vacuum applied to the film by
manifold 561 enables maintaining uhstream tension in the film, vacuum
applied by manifold 562 enables perforating the film when hot air is
directed radially inwardly against the film, and vacuum applied by
manifold 563 enables cooling the film to below its thermoplastic
temperature and enables establishing downstream tension therein. If
desired, the film contacting surface of the debossing-péerforating
cylinder 555 may be preheated prior to reaching vacuum man®fold 562 by
means well known in the art (and therefore not shown) to facilitate
better conformance of plastic films comprised of flow-resistant
polymers during the debossing operation. The nip 570 intermediate
chill roll 566 and the soft-face roll 567 is only nominally loaded
because high pressure would iron-out the three-dimensional debossments
which are formed in the film in the aforementioned manner. However,
even nominal pressure in nip 570 helps the vacuum applied by manifold
563 to isolate downstream tension (i.e., roll winding tension) from
the debossing- perforatlné .portlon of the debossing-perforating
cylinder 555, and enables the nip 570 to peel the debossed and
perforated film from the debossing-perforating cylinder 555.

‘Moreover, while vacuum drawn ambient air passing through the film into

manifold 563 will normally cool the film to below its thermoplastic
temperaturé, the passage of coolant through the chill roll as
indicated by arrows 563, 574 in Figure 6 will enable the apparatus to
handie thicker films or be operated at higher speeds.

To summarize, the first vacuum manifold 561, and the third vacuum
manifold 563 located within the debossing-perforating cylinder 555
enable maintaiming substantially constant upstream and downstream
tension respectively in a running ribbon of film while the
intermediate portion of the film adjacent the second vacuum manifold
562 within the debossing-perforating cylinder 555 is subjected to
tension vitiating heat and vacuum to effect debossing and perferating
of the film. |

Referring again to Figure 6, the constant tension film supply

-means 541 and the constant tension film forwarding and winding means
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def-ormed sections-of the heamlike elenents reside beIOM/the



10 deformed section towards the uppernDst pl ane of the web while the web
is sub}ected to tension in-the transvérse direction allows the web to
.ext'éend -in .the transverse direction... Upon felease of the.tensi-on the

per manent Ly def.or med.secti ons. of. t he.- beam | i ke elenents return or
-contract to their non-tensioned or relaxgd state; as shown in Flgure-15'9,
‘thus providing a substantially increased.elasticity to.the web-in t he

transverse g el@i)d onj fanspurmar e‘l‘;et Quag‘tdrﬁ‘?ﬁ'ﬁf:a{de%pcﬂm tJ"aXﬁd‘ggunct\on .
beam | i ke’ elqﬁ S‘ﬁa fernanent y def-or med "secti ons.: :
succi nctly, Ipbidtddentdeptiesidenets sdbei FRETBIPONAENG  Popkigns| e the |
el ements. lbe;m\ratuassmml ngsl. deAsribegedin hersei matertthe3 sV&rszO‘ss%@dl @g\h
neans an e e qvers | t hape when
rel eased af ?‘Set'degé%?ér)ld%d:aé g%/ gpgﬁvﬁ‘dn& b ¢t e%lretsbcg PSW“" h?‘FF’t"hBY
transver e d¢free'@ncem Thee dedossingntang d&#@orﬁdnsemeamns‘:@f cohprises the
beam | i ke elgy@absy arm%uﬁe@dena@&bsfgﬁn@p%mrtﬁdn cy'il?no;é' ! OfHlsl Onme%]fns (not
appl i ed tensjon and return to their original Shape after renmov f
shown) for rotating the cy11nder 555 at a contro]]ed peripheral
velocity, the non-rotating triplex vacuum manifold assembly 556 inside
" the debossing-perforating cylinder 555, means (not shown) for applying
controlled levels of vacuum inside the three vacuum manifolds 561, 562

and 563 comprising the triplex manifold assembly 556, and hot air jet
~means 559. '

10

The debossing-berfordting cylinder 555 may be constructed by

generally following the teachings of U.S. Patent 4,151,240 issued to

15 Lucas et al. on April 24, 1979 and incorporated herein by reference,

but substituting a tubular laminate forming surface of the present

“invention for the perforated tubular forming surface disclosed
therein.

While a preferred application of the disclosed photoetched
laminate structure is in a vacuum film forming operation as generally
outlined in the aforementioned patent application of Lucas et al., it
is anticipated that photoetched laminate forming structures could be
employed with equal facility to directly form a three-dimensional
plastic structure; Such a procedure would involve applying a heated
. 25 fluid plastic material, typically a thermoplastic resin, directly to

: the forming surface applying a sufficiently great pneumatic
differential pressure to the heated fluid plastic material to cause
said material to conform to the image of the perforate laminate
forming surface, allowing the fluid material to solidify, and

20

30 thereafter removing the three-dimensional plastic structure from the
forming surface. It 1{s further anticipated that the present
"~ technology could, if desired, be incorporated in suitably reinforced
film embossing rolls and the like, provided only that the embossing
pressures to which the. rolls will ultimately be subject are not so

35

great as to destroy the particular three-dimensional pattern exhibited
by the laminate embossing surface. A resilient back-up roll could, if
desired, be utilized in such an embossing operation to avoid damaging
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25 the applied tension. Thus, the permanently def or ned secti ons of the
bean}llke elenents provide a substantlally increased el asticity to the

web. “The”.prior art . web. of . Figure 3 .18 substantlally
.rnelastic.. - Fbmever by changing or altering its geonetry the prlor art
web- can .be - 30- nade,-to be substantlal5y el-astic. - A _

three-di nensional , . fluid pervi ous, polyolefln apertured meb

nmade - accéhei \’P@""%‘b embp higing supfaseereht | Gnedepr bodber | @th oigiteddimal | y- '
passed tthHﬂh\aﬁ.@' f&mﬂﬁ@ serfa'ces ro'fﬂﬁher gledddd ARRAR 8 %hadOh nlg! +H§t|5%t fd-in

Fi-gure 12 to resent 1 nvention:
consi st oPp?ggFﬁ‘°%WGtWH'éﬁandﬂéStHdeﬁ%ﬂEV&i@h by a unlfornldlstance

more conmonly Kmotheraprpféraied mekihed for cb@&trh\ﬁ(i e{bachs rt@iH‘mtfb@Qs@fce
o2 o8 BiPRSHRCE Yiofe LHRRERRR sl w 5o FHnS R BF SR
fluid against one surface of the film while jet comprised of water on
the 1ike applying a vacuum adjaceﬁt the opposite surface of the film.
Such methods are descr1bed in greater detail in U.S. Patents 4,609,518
issued to Curro et al. on September 2, 1986; 4,629,643 1ssued to Curro
10 et al. on December 16, 1986; 4,637.8i9 issued to Ouellette-et al. on
January 20, 1987; 4,695,422 issued to Curro et al. on Septembef 22,
1987; and 4,839,216 issued to Curro et al. on June 13, 1989; each of
said patents being incorporated herein by reference.

In Figures 7 and 8 is shown a plan view photograph enlarged
approximately 20 times actual size of a preferred embodiment of a
three-dimensional, fluid-pervious plastic web 80 of the present
invention. The web 80 is particularly well suited for use as a
topsheet 28 on a sanitary napkin 20 of the type generally illustrated
in Figures 1 and 2. Figure 7 is a plan view of the wearer or body
20 contacting surface 80a of the web 80, while Figure 8 is a plan view-of
the garment facing or pad contacting surface 80b of the web 80. As
can be seen in Figures 7 and 8, the web 80 is comprised of a plurality
of beam-like elements 81 interconnected to one another to form
apertures 82 in the web. As used herein the term "beam-like" is used
to. connote a three-dimensional structure which separates adjacent
apertures in a three-dimensional formed. film. A plurality of the
beam-l1ike elements 81 have permanently deformed sections 95. The
.permanently deformed sections 95 of the beam-like elements 81 are
sections which have been elongated or incrementally stretched
30 substantially in a particular direction, preferably the transverse

direction. The transverse direction *t" is that direction which is

perpendicular to the longitudinal "1" or machine direction, as will be
described in detail below.  The permanently deformed sections 95 of

the beam-like -elements 81 exhibit a somewhat sadd\e-shapéd
35 configuration.

P,

15

25

Referring now to Figure 9, it can be géen that the permanently
deformed sections 105 of the beam-like elements 101 of the web 100 are
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460 can be varied by an intermeshing dlstance
as the engagenent .

i ncremental by ‘stretches and
the beamlike -elenents 81 5
of the beamlike el enments -

web (transverse

teetf1 47() gmtprmed to -2 greater extent than the ‘permanently deformed sections 95
of the beam-1ike elements 81 of the web 80 of Figurés 7 and 8. Comnon
to both webs 80 and 100 is that the base portions of the permanently
deformed sections of the beam-like elements reside below the uppermost
plane of the web while the web'is in a substantially non-tensioned or
relaxed state. However, when the webs are subjected to tension in the
transverse direction, the base portion of the permanently deformed

sections of the beam-like elements are elevated toward the uppermost
plane as depicted in Figure 10.

E, nore commonly known
R ng rol1ing-of the prior at web 40 :

. thereby plastical |-y deforns a: plurallty of
in the-transverse.direction. - The-stretching
- occurs |ncﬂbnentally across: the wi dt h_:of - t he

The elevation of the permanently
deformed section towards the uppermost plane of the web while the web
is subjected to tension in the transverse direction allows the web to
extend in the transverse direction.

10

Upon release of the tension the
permanently deformed sections of the beam-like elements return or

contract to their non-tensioned or relaxed state, as shown in'Figure
9, thus providing a substantially increased elasticity to the web in
the transverse direction as compared to an identical web not having
beam-1ike elements with permanently deformed sections.

Stated succinctly, the permanently deformed sections of the
‘beam-like elements behave as springs.

15

As used herein, the term
"spring" means an elastic body or device that recovers its original

shape when released after being distorted. When subjected to tension
in the transverse direction; the permanently deformed sections of the
beam-l1ike elements are extended or distorted in the direction of
applied tension and return to their original shape after removal of
25 the applied tension. Thus, the permanently deformed .sections of the

beam-1ike elements provide a substantially increased elasticity to the
web.

20

The prior art web of Figure 3 is substantially inelastic.
However, by changing or altering its geometry the prior art web can be

30 made to be substantialiy elastic. A three-dimensional, fluid
-pervious, polyolefin apertured web made according to the
aforementioned process is longitudinally passed through rolls 460 of
ring-rolling apparatus 450 i1lustrated in Figurer12 to make the web of
the present invention. Rolls 460 consist of teeth 470 which are
separated by a uniform distance, p, more commonly known as pitch. The

teeth 470 of each roll 460 are offset by a distance P/2 from each
other.

35

The distance between the outer circumferences 490 of the rolls
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is stretched an amount that is proportional to the pitch and the :
engagenent.. As the éngagement depth of the rolls 460 is.increased, 10 t he:..
‘incremental ~stretching- and the " plastic deformation of ‘the’ : o
beam!ike  elements 81 is -increased: - Figures 7 and 8 depict "an-
el.asti.c, -three-di mensi onal;, -aperturad- web 80, which has been.

ring- roI | ed at an engagement of 0.075 inches and at a pitch. of 0.100

inches.  F6§uees begvaeied bgOan depérsteshéamg -ddistandec Ef lmoee- cimmenky anawn 15

apertured ;ygelghgqg,g meq‘lg ‘has been ri ng-rol | ed at. an engagerrent of
0. 150 inches apd at pitch of 0.100 inches. particularl’

y
preferred thr BRITAEHEB0REI the Pripy atpmed; &smcremeﬁ@ﬂtm%mewéwsmant he
present lnmerrbbprpuasumq fa@fBrthWad@nfrlat Yty of nﬁby@éafmyhﬂ&eethﬁé?@ Bilm

avail able fr edega F| | m Pr.oduc ute, .| ndi under
the desPgntl (%g]ﬁ t{ringg dngetion or&r@%l %ﬁeg&‘"ﬁh%{ 3#6 Al 1%6n8 "'tfr"b&ess
nmore speci édauzk| yirdrenentaddlyi mddoSs the Patiétit s of, 3¢k 31¢éban(ctr4nslm5945
The web, W Rtich)t G0 {HCPPRn WsU€nstrained at the tips of the teeth 470 and

is stretched an amount that is proportional to the pitch and the
engagement. As the engagement depth of the rolls 460 is increased,

10 the incremental stretching' and the plastic deformation of the
beam-l1ike elements 81 1is increased. Figures 7 and 8 depict an
elastic, three-dimensional, apertured web 80, which has been
ring-rolled at an engagement of 0.075 inches and at a pitch of 0.100
inches. Figures 9 and 10 depict an elastic three-dimensional

15 apertured web 100, which has been ring-rolled at an engagement of
0.150 inches and at a pitch of 0.100 inches. :

A particularly preferred three-dimensional, fluid pervious
apertured web of the present invention is made from low -density
.polyethylene (LDPE) film available from Tredegar Film Products, of

20 Terre Haute, Indiana, under the designation (X-5654) and is formed by
the aforementioned process, more specifically described in VU.S.
Patents 4,342,314 and 4,463,045. The web, which is ten inches wide
and of variable 1length is passed in the machine or longitudinal
direction through a ring-rolling apparatus operated via a manual hand

25 crank. The diameter of each aperture of the web is approximately
'0.035 inch and the width of each beam-like element is approximately
0.007 inch. Several webs were ring-rolled at a pitch of 0.100 inch at
engagements of 0.050, 0.075, 0.100, 0.125, 0.140 and 0.150 inches.

The degree of stretch imparted to the web is experimentally

30 determined by conducting tensile tests on an Instron Model 1125 test
stand. The samples for testing are cut from the three-dimensionally
apertured ring-rolled webs in 3 inch by 1 inch strips, the 3 inch
dimension being in the transverse direction of the web. These samples
are mounted into hydraulic grips on the Instron where the distance

35 between the grips (known as the gage length) is two inches. Each
sample is pulled at a rate of 5.0 inches per minyte until it breaks.
The data is plotted using Sintech’s Test Works software on an [BM 386
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and of ‘vari abl e length is passed in the machine or | ongi t udi nal
dlrectlon through a-ring-rolling apparatus operated via a manual . hand 25°
crank. - The-dianmeter. of each aperture.of the web is approxrnately

0. 035. |nch and the width.of each beam|i ke el-ement.i-s approxi mately -
0.007 inch. Several - webs were ring-rol -8 at a pitch-of --0. 100 i nch at-
erigagenent s of 0. 050, 0.075, 0.100, 0.125, -0.140 and 0.150 inches.-

The degreepefsmaﬁetmurtmpar Pegrdps 0heheeforice eameslémnatioyﬁ Béhavdet effm ned
by -conduct i n e ofy MO 2 S n The:
Sanpl es forsg?eertsaﬁl ?\krh‘greté ii%h?ﬂn A hnﬁ{rlﬁrge d?ﬁéer}é}'oﬁ%ﬁcﬁ élash%‘;beﬁﬁ }Oerd
ring-rol | e@fwthe ‘TW‘J?"“PH@H b 113 rﬂmnﬂf\iqu byt hke 3stirateh ratidi néna;lm bei ng

- in the tramsugrmxddsrachmeﬂfeﬁ GeM&it ddpase mkﬁach ratio®s ?‘Hﬁé '“to
hydraul i ¢ grlp o] ﬁ I nStron eére the distance en e gr
(known a3 t¥ie S’égge’fgé gof) the sFilfp at r?éﬁeglax‘m”EaSHte"SW"sﬁh‘ﬁldéd| By pthe ed at

a rate of 5r®91rmihQSgeoarengtmL&fethmtwelb | Thebmertum extensToe idabcrdrimiRéPt t ed

using Sintgeh'ge TEFKt VOFR ngOLE WALTi 08 A" 1bEN 388

grams on the force-elongation
graph and then drawing a tangent to each curve above the 100 gram

line. A force of 100 grams was selected because forces greater than
10 100 grams may cause increased plastic deformation of the beam-1ike
elements of the web. The point at which these two lines intersect is
called the maximum extension. This quantity is added to the original
gage length to get the final length of the sample, and this sum is

divided by the original gage length of the sample as shown in the
15 following equation;

Stretch Ratio = Lo+ X = Lf
Lo Lo

where Lo is the original gage length of the sample, x is the amount of
elongation at maximum extension, and Lf is the final length of the

20 sample. The calculated stretch ratio for each engagement depth is
plotted on a graph of stretch ratio as a function of engagement depth,
see Figure 14. This enables one to predetermine the degree of stretch
obtained in the ring-rolled web by varying the engagement depth.
Figure-14 also includes a plot of the stretch ratio versus engagement

25 depth for a ring-rolled unapertured web of the same composition as the
ring-rolled apertured web. This plot was obtained in the same manner
as that of the ring-rolled, three-dimensional, apertured web. Stretch
ratio versus'engagement depth plots of.ring-roTled two-dimensionally
apertured webs and 1lightly to highly embossed webs substantially

30 follow the behavior of the ring-rolled unapertured web. This
indicates that the low force elastic behavior described herein holds
for any variety of three-dimensional, apertured webs which have been
ring-rolled and does not hold for unapertured films or for two
dimensional apertured films which have been ring-rolled.

35 Tne overall ‘shape of the beam-like elements is non-critical
provided the structure is three-dimensional. Figures 1]A-11D are
cross-sectional illustration of various beam-like geometries. Figure
11A i5 a cross-sectional illustration of a preferred beam-1like element
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-18- personal conputer. A graph of the force versus elongatlon behavi or -
of - several sanples is shown in Figure 13. "The | ow force ‘el astic. -
behavi-or- - of ..the ring-rolled web is quanti fi ed by the. stretch ratio -
of a web ring-rolled at a given engagenent depth.- The stretch ratio
is defined -5 as the Iength of the filSmat its nBX|nun1extenS|on di'vi-ded

Py-tj?e 81 of the present 1nventlon Beam 11ke element 81 has ‘a base portuon

. 84 located in an uppermost plane 85 of the first or wearer contactlng

surface 80a. As used herein the term “base portion” is used to

connote that portion of the beam-like element 81 which contacts the

5 weérer's skin when the absorbent article is used. A pair of sidewal)

portions 87 depend from the base portion 84 and extend generally in
the direction of the second surface 80b,

located in lowermost plane
90.

Figure 11B 1is cross-sectional illustration of an alternative

10 beam-like element 161 of thé present invention. As can bBe seen in
Figure 11B, the beam-like element 161 comprises a base portion 164 in

the uppermost plane 165 of the first or wearer contacting surface 166.

A pair of sidewall portions 167 depend from the base portion 164 and

extend generally in the direction of the second surface 168
15 in lowermost plane 170.

, located

Figure 11C is cross-sectional illustration of an alternative
beam-like element 261 of the present invention. As can be seen in
Figure 11C, the beam-like element 261 comprises a base portion 264 in
the uppermost plane 265 of the first or wearer contacting surface 266.

20 A pair of sidewall portions 267 depend from the base portion 264 and
extend generally in the direction of the second surface 268, located
in lowermost plane 270. :

Figure 11D is cross-sectional illustration of an alternative
beam-1ike element 361 of the present invention. As can be seen in

25 Figure 11D, the beam-like element 361 comprises a base portion 364 in
the uppermost plane 365 of the first or wearer contacting surface 366.
A pair of sidewall portions 367 depend from the base portion 364 and
extend generally in the direction of the second surface 368 located,
in lowermost plane 370.

30 In addition to having various cross-sectional geometries, the
cross-section of the beam-like elements may be either substantially
uniform or non-uniform along this length. An example of a beam-like
element having a substantially uniform cross-section along its length
is i1llustrated in U.S. Patent 4,342,314 issued to Radel et al. An

35 example of a beam-like element having a non-uniform cross-section
along its length is illustrated in U.S. Patent 3,929,135 issued to
Thompson et al. Said patents being incorporated herein by reference.
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origihal gage length of the web. The maxi num ext ension is det er m ned
by the first drawing an isoline-at 100 grans on the force el ongation.
-gfaph.and .t hen dr&aw ng.a tangent ‘to each curve above the 100. gram

line: A force-of 100-grans was sel ected.because forces  greater than’ 10 -
-100 grams may cause -i ncreased plastic deformation of the beamlike =~

.elenments of thmmettheTb\eesmmntn@htMm st Bese deVer Idehess 'ﬂIo%Eé@% b
call ed the. maxmugn xtenso Ths ntlt%/ added to the original
gage | engEN§ Y& 1I’"gn'él ‘8?\gl'h PRE Qiﬁf ed 17264 19 he ypFesent

di vi ded byntendiomi g nah gageay ehgiitedf tohauskanpyA iast FIAOWNThE -pFSent 15
foll ow ng. i atiLe M may also ¢h . Rat

wher e L[err I's the origi naPeggrac léﬁ%tﬁ ofs%ﬁ%aslﬁﬁplo@}y L’f%‘f‘a‘]ttfel'é‘“‘Qt‘"f‘éunt of
el ongat |>od!%ﬁreﬁﬁxWOrﬁSM'é%(tﬂénéhQ)rwebah@I nmngirolilheg f i har ¢xamgld, ok adyebe 20

sanpl e.  3bgiradh & WASHg St §Nd TRk e fRrt $AE R FERAROGITE Whi AERMER | R ed
as a topsheet on an absorbent article corresponds to the central
portion of the absorbent article. The present invention may also be
practiced by ring-rolling the web in more than one direction to impart

10 an increased elasticity to the web in more than one directidn.

In addition to providing a substantial]y increased elasticity to
the web, ring-rolling of prior art web also changes other resultant
properties of the web. The drabe, stretched opén-area, and ultimate
tensile sfrength of the ring-rolled web typically increase.

15 Furthermore, the gloss and effective stretched basis weight of the
ring-rolled web are.typically decreased.

In a preferred embodiment of the present invention, the body
surface of the formed film topsheet is hydrophilic so as to help
liquid to transfer through the topsheet faster than if the body

20 surface was not hydrophilic so as to diminish the likelihood that
menstrual fluid will flow off the topsheet rather than flowing into
and being absorbed by the absorbent core. In a preferred embodiment,
surfactant is incorporated into the polymeric materials of the formed
film topsheet such as is described in U.S. Patent Application Serial

25 No. 07/794,745, "Absorbent Article Having A Nonwoven and Apertured
Film Coversheet® filed on November 19, 1991 by Aziz, et al.
Alternatively, the body surface of the topshé%t can be made
hydrophilic by treating it with a surfactant such as is described in
the above referenced U.S. Patent 4,950,254 issued to Osborn.

30 In use, the sanitary napkin 20 can be held in place by any
support means or attachment means well-known for such purposes.
Preferably, the sanitary napkin 20 1{s placed in the user’s
undergarment or panty and secured theretoc by a fastener such as an
adhesive 38, shown in Figure 2. The adhesive 38 provides a means for

35 securing the sanitary napkin 20 in the crotch portion of the panty.
Any adhesive or glue used in the art for sucb purposes can be used for
the adhesive herein, with pressure-sensitive adhesives being
preferred. Suitable adhesives are Cent.ury A-305-1Y manufactured bY
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pI otted on a graph of stretch ratio as a function of engagenent. depth,
“see Figure 14. This enabl.es one’to. predeterm ne:the. degr ée of stretch..
obtained i'n-the ring-rolled vieb ‘by varying- the engagenent deéepth.-
Fi-gure-14 al so i ncludes a-pl-ot of the stretch ratio versus engagement
depth for -a ring-rolled unapertured web2f theé same conposition as the

- ring-rolled apertured web. This plot was obtained inh the sanme manner
“as that of tHeeCemm-erHesdves kfroeeeadamnsobﬁaﬂumtaperOtha—‘;dawanstSw e_toeh

sional |
o ur o B 2RIk o) Ol A A0 S SHLD SR PATIRRSE B o5
fol | ow theBrigapwatiess N@)f S{unéab}q r@hﬁé)l\{eecfasﬁﬁmér fane edll sonsdescribeds in

i ndi cat es tmast vb@edtow b7 gg7¢l GYfetbee bﬁha\shmtad@sasamd ?eﬁﬁic@dhgcl
for any- var| % t hr ee- di mens aperture have been

PeEiianast bimiget 1 1
ring-roll &dMn rﬁ%ségen NG 8 fag eHhEpdrt YRG! 1Y rFé’VS'r'eq‘ VAR RS removab]e
di mensi onal release ut e rf 39S nwhirddr Hav ekeepenhe i aghesové efirom drymg out orThe

overall —shgp& Qhg tog <19 IdthEr Haf B Srotch pQF%H&%rEF 3 panty prior
' 'to use. Suitable release liners are also described in the
above-referenced U.S. Patent 4,917,697. Any commercially available
- 10 release liners commonly used for such purposes can be utiliZed herein.
Non-limiting examples of suitabTé'release liners are BL30MG-A Silox
El1/0 and BL3OMG-A Silox 4P/0 both of which are manufacturéd by the
Akrosil Corporation of Menasha, WI. The sanitary napkin 20 of the
present invention is used by removing the release liner 39 and
15 thereafter placing the sanitary napkin in a panty so that the adhesive
contacts the panty. The adhesive 38 maintains the sanitary napkin 20
in its position within the panty during use.
While particular embodiments of the present invention have been
illustrated and described, it would be obvious to those skilled in the
" 20 art that various other changes and modifications can be made without
departing from the spirit and scope of the invention. It is therefore
intended to cover in the appended claims all such changes and
modifications that are within the scope of this invention.
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providéd t he I's three-dinensional. Fi gures 11A—11D are
Cross- sectlonal |IIustrat|on of ‘various beamrlike-geomnetr.ies.

11?9[5 mmumﬂ“ﬁﬂ\ﬁmseln{ I }Jﬁ'\[/reﬁt : 82 .of ‘a preferred -beam|ike eI glmgﬁ[e ¥

Beam | i ke -el ement 81 has a base
portlon* c84LId'bated in an uppernDst plane 85 -of the flrst or wearer -
contactlng - -

—_-.22 =
| WHAT'Is'éLAIMEb 1St
1. An elastic, three-dime;sional, fluid pervious, polymeric

web having a first direction and a second direction perpendicular
thereto, said. web characterized by: a plurality of beam-like
elements connected to one another forming apertures in said web,
said beam-like elements having a base portion in an uppermost plane
and a pair of sidewall portions depending from said base portion, a
plurality of said beam-like elements having permanently deformed
sections such that said base portion of said permanently deformed
section is below said uppermost plane while said web is in a
substantially non-tensioned state, said base portion of said
permanently deformed section being elevated towards said uppermost
plane when said web is subjected to tension in the first direction
allowing said web to extend in the first direction and said base
portion of said permanently deformed section returning - to its

non-tensioned position below said uppermost plane when the tension.
in said web is released. '

2. The elastic, three-dimensional web according to Claim 1,
wherein at least a portion of said beam-like elements are
‘substantially straight along a portion of their length.

3. The elastic, three-dimensional web according to either

Claim 1 or Claim 2, wherein said apertures are of non-uniform
cross-section along their length.

4. The elastic, three-dimensional web according to any one of
the preceding Claims, wherein a plurality of said beam-like elements
having permanently deformed sections are located in predetermined
discrete portions of said web.

5. The elastic, three-dimensional web according to any one of
the preceding Claims, wherein said base portion of said permanently
deformed section is elevated towards said uppermost plane when said
web is subjected to tension in the second direction allowing said

web to extend in the second direction and said base position of said
—_—
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surface.8 : sed herein- the term"base porfion? Is used to
'éonnot_esﬂm, grtion o ‘beam | i ke el enent .81 which contacts the 5
J

wear er' sorbent- articleis used. A pair of -sidewall - .- .
portions ”’l’gyﬁhe base portion 84 and extend:generally in.. . the .
direction of the Secbnd surface 80b, located in | owernost plane . -.90.
Figure 11B is ~tross-sectional illuggration -of ~an alternative 10

beam i Ke el ement 161 of -the present invention. As can be seen in

Fi gur e 11Bperhanentbmdeif toemed| eextrion 16t ucoiny itse‘stsa-nbastfé_npﬁd'rteidonorltﬁéni n

t he upper iy lang | tQEFi ' er ¢ ting.surface 166.

A pair ofng%ggaéﬁﬁgﬁﬁﬁgpgﬁé- 6 Ed@%@ngﬁ??@ﬁ#ﬁﬁe9@§§285%$t?%E‘lﬁﬁggnd .
extend generally in the direction of the second surface 168, located 15 in

| ower nost pl aneg.170An  absorbent Fi @etie1d 1Cednipresags- 8eCkd @Rl conkbitshpati on of

32 2ggﬁrpﬁttio\;/)gheet ar? aarrr;f laf).sko(?'bgrl\terﬁg}nen%mforg at}sgleb??\rg;eggé}tlylpl\{ﬁ E,I Osna'id As can

topsheet comprising an elastic, three-dimensional, fluid pervious,
bo]ymeric web having a first direction and a second direction
perpendicular thereto, said web characterized by: a plurality of
beam-l1ike elements connected to one another forming apertures in
said web, said beam-like elements having a base portion in an
uppermost plane and- a pair of sidewall portions depending from said
base portion and contacting said absorbent element, a plurality of
said beam-like elements having permanently deformed sections such
that said base portion of said permanéntly deformed section is below
said uppermost plane while said web is in a2 substantially
non-tensioned state, said base portion of said permanently deformed -
section being elevated towards said uppermost plane when said web is
subjected to tension in the first direction allowing said web to
extend in the first direction and said base portion of said
permanently deformed sectien returning to its non-tensioned position
below said uppermost plane when the tension in said web is released.

7. The absorbent article according to Claim 6, including a
backsheet resistant to the passage of aqueous fluid therethrough '
secured in superposed relation to said absorbent article adjacent

“the surface of said absorbent element opposite said topsheet.

8. The structure according to either Claim 6 or Claim 7,
wherein said absorbent article comprises an -extensible or
stretchable catamenial appliance.

9. The structure according to any one of Claims 6, 7 or 8,
wherein a plurality of said beam-like elements having permanently

deformed sections are located in predetermined discrete portions of
said web.
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he . upperm)st | ane 265 of the first-or- wearér contacting surface 266. 20 -

A pai.r m“ﬂlm J7 ons 267- depend from:the base portion 264 and

ext end- d| rection of the second surface:268, |ocated in
| ower-nost pf ane Fi-gure 11D is cross-sectional-itlustration of-
‘an al ternative beaml i ke elenment 361 of the-present invention. .As can

be seen in 25 Figure -11D, the beam!i ke el enent 361 conprises a base

porti-on ‘364 iyp. Thtehg:wap@,rem&t:ornhageta&ﬁuyoéné he €1dimk @r M/ear ebr "
contactin e end fromthe

i
base porti onwﬁﬁ‘%ﬁd‘g bas%)&o(gﬁgorbélﬁ aa]l%l g Er@ﬂ'? ﬁef) h&* second
surface 3@8e41meat takards saiid tlmnemmw]pwamée@mw \'Bib is subjeéeteddtiétion to

navi ng. varyeQifn GhOBR §g€&ddoa@+ectgepr@%kﬁ§q satd'eb to dxtend-meghion of the

beam | i ke € her subst ant uni formor non-uniform
al ong thi §EIC@fFfbldh"9CtAﬁ“ ardninid quedpg,%lér}pplq{esald permanently deformed

section, returning to its non-tensioned portion below said uppermost
plane when the tension in said web is released.

[
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elénént having a substantially uniformcross-section along its length
i.s il-lustrated, in U S.- -Patent 4,342,314 issued to Radel et al. -An .35
exampl e .of. a beam I'i ke el erent having a .non-uniform cross-séction.
along its length-is illustrated-in U S. Patent 3,929, 135 issued to -
Thonpson et al. Said patents. being incorgeprated. herein by reference.
POLfMERIC WEB HAVING DEFORMED -‘-SEC‘i‘IONS WHICH PROVIDE A -
' SUBSTANTIALLY INCREASED ELASTICITY TO THE WEB
ABSTRACT.
An elastic, three-dimensional, fluid pervious, polymeric web
(80) is provided for use as a topsheet on an absorbent article.
The web has a plurality of beam-like elements (81) connected to
one another forming apertures (82) in the web. A plurality of the
beam-like elements have permanently deformed sections (95) which
allow the web to extend when the web is subjected to tension
providing an increased elasticity to the web.

FIGURE 7

This is the replacement sheet

Date: O o AUG 1356



Wil e the present invention has been described is subjecting an entire
web to ring rolling in one pafticular direction,- the present i nyenti on,
is-in.noway - limted . to- such appli.cation. - The present - invention
may. also. be practiced by: subjecting only- predetermned 5 discrete -
portions of the web to ring-relling. :For-exanple, it may be - desirable to.
Fing-roll a discrete portion of the e fwhi ch when used as a topsheet on =
.an absorbent article corresponds to the central "portion of the absorbént :
article.. .The present invention may-also be -practiced by ring-rolling the"

. web in nore than one direction to inpart 10 an increased elasticity to the

web i.n nore than one direction. In addition to providing a
substantially increased elasticity to the web, ring-rolling of prior art
web al so changes ot her resultant roperties of the web. The drape,
stretched open-area, and ul ti mat el il e Latrengt h20of t he
ring-rolled web typically i ncr ease.

15 EBdPt her e, the gloss and
effective stretched basis wei ght '

22
200
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ring-rolled web are typically decreased. . . In a preferred enbodi nent
of the present invention, the-body:- surface of -the forned f|In1topsheet'
irs”hydrophilic. so as to help . .liquid to transfer " through -the

t opsheet. ..faster than if the .body 20 surface was neot hydrophilic so as -
t.o .di-mi ni.sh the likelihood:that . ..ne fluid will flow.off the
topsheet.rather~than flowing into giélzelng absor bed by the absorbent "
core: 1n-a preferred enbodinent,  ‘'surfactant i's incorporated into the
pol'ynmeric- materials of the forned- filmtopsheet-such as is described in
U S. Patent Application Serial 25 No. 07/794,745, "Absorbent Article Having
A Nonwoven and Apertured’ Fil m Coversheet" filed on Novenber 19, -1991 by

Aziz, et al. Al ternatively, the body surface of the topsheet can
be nmade hydrophilic by treating it with a surfactant such as is
described in t he above referenced U.S. ®Ratent @, 950, 254 issued to
Gsborn. 30 In use, the sanitary na6?|n

any

2 sgg\fe held in place by

55
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2

support neans or. attachment means well-known for such purposes.

Preferably, "the sanitary napkin-20 is placed in the user's. -

under gar ment " or -panty and secured thereto by a fastener such as -an.
adhesive 38, shown'in Figure 2.  The adhesive 38 provides a neans for
securing the sanitary napkin 20 in thgugkotch-portron of the panty..
adhesive or glue used in.the art for 4 pur poses can ‘be used for
adhesi ve herein, with  pressuré-sensitive. adhesives being - -
preferred. Suitadbl e adhesives are Century-A-305-1V manufactured by

Flg.4
PRIOR ART ..

35
--Any.
--the
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-21- the Century Adhesives Corporation of Colunbus , Chio ; and | nstant

Lock 34-2823 manufactured by the National Starch and Chem cal Conpany
of  Bridgewater, .NJ. Suit abl e adhesive fasteners are al so described -in
U.S.. Patent 4, 917, 697. .-Before the sanitary .napkin is placed in use, 5 the
pressure- sensutlve adhesi ve is. typically covered with a_renpvable release_
liner 39 in order to keep the adhesive fron1dry|ng out or adhering to a

surface other .than the crotch portion S}he panty priaor to use. :
Suitable - release liners are  also. 4e/af.ri bed in. the above-referenced .
US Patent 4,917, 697. Any commercially available 10 rel ease liners
comonly used for such purposes can be utilized herein. Non-1im ting

exanpl es of suitable release liners are BL30MG A Sil ox E1l/0 and BL30MZ A
Silox 4P/ O both of which are manufactured by the Akrosi| Corporation of
Menasha, W. The sanitary napkin 20 of the
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presenf invention is used by renoving the release liner 39 and 15
thereafter placing the sanitary napkin.in a panty so that the adhesive

contacts the panty. Thé .adhesive 38 maintains the sanitary napkin 20, . in -
its position wi.thin-the panty.during use.- .. . VWile particular .. :
-enbodi ments of the present invention have. been. - illustrated and..
described, it.viould be obvious to-those skilled in the 20 art: that -vari ous

ot her changes and- nodi ficati ons can-be gage wi-t hout, - - departing fromthe
spirit and scope -of the invention. Itr5 ffherefore . intended to cover in

t he appended clains all such changes and nodi fications that are within

the scope of this invention.
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22 Whét is clained is: An elastic, three-dinensional, fluid

pervi ous, polyneric web having a first direction and a second
direction perpendicular thereto, said web conprising: - ~~a plurality of -
t hree-di nensi onal, beam i ke el enents havi ng. a base portion in . an.

upper mpst pl ane and a ‘pair of  sidewal |l portjons depending fromsaid. .

base portion connected to-one another form'ng -apertures in said web, ‘a
plurality of said three-dinmensional; b i ke el-ements having permanently
def orned sections such that said base-gggy{on~of said permanently :

800
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def orned section is bel ow said uppernost plane while said web is in a
substantially non-tensioned state, said base portion of said permanently
def ornmed section being el evated towards sai d uppernost plane when said
web i-s subjected to tension in the first direction allow ng sai-d web to

extend - : in the.first direction and said base portion of said -
per manent|y def orned "~ sectiron returning to its non-tensi-oned position
bel ow sai d upper nost pl ane when th/e }/ensi.on in said web-is rel eased.
2. The el astic, three-di nensional web é ‘claim 1, wherein at |east a
portion of said three-dinensional, beamlike elenents are
substantially straigh al s O [ Lo ’ 3. Thé
el astic, three-dinens| ; brtion of
' 100
y'd
1
{0/
/05
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said three-di nensional, beamlike elements are substantially straight al ong

their entire | ength. 4. The el astic, three-dinensional web of claiml,
wherein said apertures are of non- uni form cross-section along their
| engt h. 5. The el astic three-di nensi onal web of claim1, wherein said

apertures are of decreasing cross-section in the direction of said .
second surface, thereby ~ pronoting rapid transm ssion fluids
deposited on said apertures in said fi gt surface to the

correspondi ng apertures in said SECOI’IdBSL{I/f ace w t hout | at er al
transm ssion of said fluids between adjacent apertures.

8/\ 8(? /800 .8
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23 -6. The el astiC, t hr ee-di mensi onal web of claim 1, wherein a v

plurality of said t hr ee-di nensi onal, beam i ke el enents havi ng

per manent |y def orned sections are |located in predeterm ned discrete
portions of said web. 7. The el astic, three-dinensional web of claim
1, wherein said base portion of .said permanently defornmed section is

el evated towards said uppernost

9/11

450\ —-H-—Z /470
W0 C_——0 |
490 | —E
N\ mily
T

C—] | |

Fig.l12
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plaﬁe when said web is subjected to tension in the second direction

al | owi ng said web to extend in the second direction and said base
position of said permanent|ly defornmed section returning to its
non-t ensi oned portion bel ow sai d uppernost plane when the tension in
said web is rel eased. 8. An absorbent article conprising a
wear er -contacti ng topsheet and an absorbent el enent for absorbing
bodily fluids, said topsheet conprising an el asti c,
t hree-di mensi onal, fluid pervious, polN#E/fc web having a first
direction and a second direction perpendicular thereto FT_‘}sai d web
conpri si ng: a plurality of threg¢-di o ngl | i ke el enents
havi ng a base portion in an uppergog’teglgg @eéa pai r_of sidewal |
portions depending fromsaid bageSp@r g)% tled +o.one anot her
formng apertures in said web, a glg( [ ybofbs§|d _
t hree-di nensi onal, beamli ke el enents lkhg¥i &g r@z@t Vi def or ned
sections such that said base portion of Sakd ngl \t'l:'y
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defornmed section is bel ow said uppernost plane while said web is in a
substantially non-tensioned state, said base portion of said permanently
def ornmed section being el evated towards said uppernost plane when said
web is subjected to tension in the first direction allowng said web to

ext end i'n the first direction and said base portion of said _
per manent|y def or nmed section returning to its non-tensioned position
bel ow sai d uppernost pl ane mhegbyﬂp tension in said web is rel eased.
9. The absorbent article of claim3, i'ncluding a backsheet resistant to
t he passage of aqueous fluid therethrough secured in superposed
relation to sai d absorbent article adjacent the surface of said
absor bent el enment 4 oOpposite said topsheet - 8
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24 10 _The struettre of claim9,. \/\herel n said, ﬁbserbent._., arti, C| e

cenprsi ses a
wher ei n sai

1\“mmm m 2hee e onaits *f

What is claimed is:

22

An elastic, three-dimensional, fluid pervious, polymeric web having a ﬁrst

direction and a second direction perpendicular thereto, said web comprising:
a plurality of three-dimensional, beam-like elements having a base portion in
an uppermost plane and a pair of sidewall portions depending from said
base portion connected to one another forming apertures in said web, a
plurality of said three-dimensional, beam-like elements having permanently
deformed sections such that said base portion of said permanently
deformed section is below said uppermost plang while said web is in a
substantially non-tensioned state, said base 'portion of said permanently
deformed section being elevated towards said uppermost plane when said
web is subjected to tension in the first direction allowing said web to extend
in the first direction and said base portion of said permanently deformed
section returning to its non-tensioned position below said uppermost plane
when the tension in said web is released.

The elastic, three-dimensional web of claim 1, wherein at least a portion of
said three-dimensional, beam-like elements are substantially straight along
a portion of their length.

The elastic, three-dimensional web of claim 1, wherein at least a portion of
said three-dimensional, beam-like elements are substantially straight along
their entire length. '

The elastic, three-dimensional web of claim 1, wherein said apertures are of
non-uniform cross-section along their length.

The elastic three-dimensional web of claim 1, wherein said apertures are of
decreasing cross-section in the direction of said second surface, 'thereby
promoting rapid transmission fluids deposited on said apertures in said first
surface to the corresponding apertures in said second surface without
lateral transmission of said fluids between adjacent apertures.
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im9, wherein said absorbent article conprises a
article

The structure of claim9, wherein said absorbgnt
ﬂll i“ltﬂm M‘ stret chabl e. 14. The structure of claim
9, wher sai d three-di nensional beam i ke el enents

havi ng permanentl|y def ormed sections ar@3located in predet er m ned
di screte portions of said web. 15. The structure of claim9, wherein

sai d base pag.tionif emdic] tEMMAGRIdNAl web of claim 1, wherein a plurality of said
three-dimensional, beam-like elements having permanently deformed

dlsposaj

sections are located in predetermined discrete portions of said web.

7. The elastic, three-dimensional web of claim 1, wherein said base portion of
said permanently deformed section is elevated towards said uppermost
plane when said web is subjected to tension in the second direction allowing
said web to extend in the second direction and said base position of said
permanently deformed section returning to its non-tensioned portion below
said uppermost plane when the tension in said web is released.

8. An absorbent article comprising a wearer-contacting topsheet and an
absorbent element for absorbing bodily fluids, said topsheet comprising an
elastic, three-dimensional, fluid pervious, polymeric web having a first
direction and a second direction perpendicular thereto, said web comprising:
a plurality of three-dimensional beam-like elements having a base portion in
an uppermost plane and a pair of sidewall portions depending from said
base portion connected to one another forming apertures in said web, a
plurality of said three-dimensional, beam-like elements having permanently
deformed sections such that said base portion of said permanently
deformed section is below said uppermost plane while said web is in a
substantially non-tensioned state, said base portion of said permanently
deformed section being elevated towards said uppermost plane when said
web is subjected to tension in the first direction allowing said web to extend
in the first direction and said base portion of said permanently deformed
section returning to its non-tensioned position below said uppermost plane
when the tension in said web is released.

9. The absorbent article of claim 8, including a backsheet resistant to the
passage of aqueous fluid therethrough secured in superposed relation to
said absorbent article adjacent the surface of said absorbent element
opposite said topsheet. '
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defornmed Section 1S elevated towards said uppernost plane when said web

| s..subj ecte he second direction allowing said web to extend
| n ﬁlm mﬂm"ﬂﬂmm n and said base position of said permanently

* seotl®n setwrning to its non-tensioned portion bel ow said
uppernDst pl ane when the tension iR4said web is rel eased.

10.  The structure of claim 9, wherein said absorbent article comprises a ~
" catamenial appliance.

11.  The structure of claim 10, wherein said catamenial appliance is extensible or
stretchable.

12. The sfructure of claim 9, wherein said absorbent article comprises a
disposable diaper.

13.  The structure of claim 9, wherein said absorbent article is extensible or
_ stretchable.
\1.
14.  The structure of claim 9, wherein a plurality of said three-dimensional beam-
like elements having permanently deformed sebtions are located in
predetermined discrete portions of said web. | '

15.  The structure of claim 9, wherein said base portion of said permanently
deformed section is elevated towards said uppermost plane when said web
is subjected to tension in the second direction allowing said web to extend in
the second direction and said base position of said permanently deformed
section returning to its non-tensioned portion below said uppermost plane
when the tension in said web is released. |

This is the replacement sheet
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