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SANI TARY NAPKI N HAVI NG AN | NDEPENDENTLY - Dl SPLACEABLE
CENTRAL CORE™ SEGVENT FI ELD OF THE | NVENTI ON
The pr esent i nvention relates generally to disposabl e absorbent articles
such as %ﬁg’is;z? napki ns and, nore particularly, to a sanitary napkin
havi ng an abso core conprising distinct core seg’ﬁ@' fd a
lifting menber for providing i ndependent di spl acenent of at | east
one of the core segnents relative to the othgr core segnments

BACKGROUND OF THE | NVENTI ON 15 Absorbent articles such as sanitary
napkins, pantiliners, and incontinence pads are designed to absorb

and retain |iqusd and ot hegANTFAR qrmmmvmmmmmv and to

prevent soiling of the body %
gener'al |y desirable to %Wéﬁﬁmh as sanl tary

napki ns whi ch mai ntain cont act with the body of the wearer when they
are yworn, and which conformas E THEANVEN e to the body of the
wear er. Such body conf £ | perease the
ef fecti veness of the s 'ﬂ%ﬁ'ﬁ?’h%s@myﬁﬁdﬁﬂ%ﬂau&mb f@‘ﬁ S‘{
that nenses wi [0 t sanitesy ml@umd.tmmemcmweto wmmmngammmm
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a nunber of recen ?EM
absorbent articl esdg l%‘%{ntea °5°§‘v‘§%9¥ eac f@?‘%&"'&gﬁl@?ﬂo %sg@%&ts
are descri bed in U S Pat ent 4, 950, 264 issued August 21, 1990 to
Gsborn, U S. Patent ACKG F INVENTION

15 Absorbent articles such as sanitary napkins, pantiliners, and incontinence pads

are designed to absorb and retain liquid and other discharges from the human body,
and to prevent soiling of the body and clothing by such discharges. It is generally
desirable to provide absorbent articles such as sanitary napkins which maintain
contact with the body of the wearer when they are worn, and which conform as
20  closely as possible to the body of the wearer. Such body conforming capability is
believed to increase the effectiveness of the sanitary napkin by reducing the
possibility that menses will travel around the perimeter of the sanitary napkin and soil

the wearer's body and/or clothing.
There have been a number of recent efforts to provide sanitary napkins and
25  other absorbent articles with improved fit characteristics. Such recent efforts are
described in U.S. Patent 4,950,264 issued August 21, 1990 to Osborn, U.S. Patent
5,007,906 issued April 16, 1991 to Osborn; U.S. Patent 5,197,959 issued March 30,
1993 to Buell; U.S. Patent Application Serial Number 07/605,583 entitled "Sanitary
Napkin Having Components Capable of Separation In Use" filed October 29, 1990 in
30 the name of Visscher et al; and PCT International Publication Number WO
92/07535 published May 14, 1992 in the name of Visscher et al. In addition, the
following commonly assigned and copending U.S. Patent Applications provide
sanitary napkins having internal shaping components and lifting members: "Sanitary
Napkin Having a Pleated Lifting Member," Serial No. 08/170,461 filed December 20,

. 35 1993 in the name of McFall; and "Sanitary Napkin Having an Internal Shaping
Component,” Serial No. 08/170,487 filed December 20, 1993 in the name of
. Bergman.

There have also been efforts to provide a disposable absorbent articles having
two or more absorbent portions or layers. The foliowing documents describe
40 disposable absorbent articles having muitiple absorbent portions or layers: Great
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foll owi ng commonly assigned and copending U. S. Patent Applications provide
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contact has continued. _

It is especially desirable that the sanitary napkin maintain contact with and
conform to the body of the wearer under dynamic conditions (when the wearer
walks, sits, etc.). For instance, when the sanitary napkin is worn, the sanitary napkin

20  is subjected to lateral compression by the upper portions of the wearer’s thighs. The
forces applied by the wearer's thighs generally tend to distort the shape of the
sanitary napkin, reducing the size of the target the sanitary napkin provides.

One attempt to control the effect of these compressive forces is disclosed in

_ UK Patent Application 2,168,612A, published June 25, 1986. The UK patent

25  application discloses a sanitary towel with a resilient insert positioned within the core
or adjacent to a face of the core that is intended to inhibit permanent distortion of the
towel. The UK application teaches that the insert resists lateral deformation of the
sanitary towel, but does not teach or disclose a sanitary napkin having body

30 It is also desirable to provide a sanitary napkin which conforms to the wearer’s
body while maintaining the comfort of the wearer. Accordingly, a desirable-sanitary
napkin should maintain contact with the wearer's body, yet be capable of repeated
elastic deflection to allow the wearer to comfortably assume different positions and
to perform different activities.

35 It is therefore an object of this invention to provide an absorbent article, such
as a sanitary napkin, which intercepts menses by conforming to the shape of the
female urogenital region. '

It is another object of the present invention to provide an absorbent article
having a bi-level core and a bi-level body facing surface. .

40 Another object of the present invention to provide a sanitary napkin having



. Patent Application Serial No. 07/827,555 entitled "Sanitary Napkin Having
Transversely Segnented Core,"” filed in the nane of Gsborn, II1l on January
28, 1992 (continuation of Serial No. 07/630,451 filed Decenber 19,
1990). Wil e the sanitary napkins disclosed in these
references r 15 advancenents in the art, the search for new and
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central core segment extends along the longitudinal centerline of the sanitary napkin.
The absorbent core also includes a first longitudinally extending side core segment
25  disposed intermediate the longjtudinal centerline and the first longitudinally extending
side of the sanitary napkin, and a second longitudinally extending side core segment
disposed intermediate the longitudinal centerline and the second longitudinally
extending side of the sanitary napkin. The first and second side core segments are
preferably separate from the central core segment.
30 The lifting member is disposed intermediate the backsheet and the central core
segment for providing Z-direction displacement of the central core segment relative
to the first and second side core segments. The lifting member is preferaBly a
longitudinally extending lifting member having a plurality of pleats along its length.
The lifting member can comprise a pleated first element and a second element joined
35 to the first element at spaced apart locations along the length of the first element,
wherein elastic contraction of the second element relative to the first element gathers
the first element to form pleats in the first element.
In one embodiment the sanitary napkin further comprises a wicking member,
which is preferably a tissue paper web comprising cellulosic fibers. The wicking
40 member conveys fluid intermediate the central core segment and the first and second
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separate core segnents. ' Yet anot her object of the present
invention is to provide a sanitary napkin having a lifting menber
for displacing a central absorbent core segnent relative permsesmnaeseSi de
absor bent cS‘Fg’%nts. These and ot her objects of the
present invention will be nore readily apparent 10 when considered in
reference to the follow ng description and 4hen taken in conj unction
wi th the acconpanyi ng draw ngs. SUWVARY OF
THE | NVENTI ON The present invention _is an absorbent article,

such as a sani} arSifeneosk segmeats; ndhe, wicking membercanihaue accenwal partinn dispased o o
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t opsheet, an absorbent core di sposed i ntermedi ate the topsheet and
the backsheetyqg and a |ifting g PPHEIDK £ l'ateaportion of
t he absorbentlcore and the .M eer s ' ' rbent core

conmprises a central doguEe SWtPlﬂaWQf&Wr“&PWﬁﬂ‘ﬁ present inventioawith, 5
the total lateral w dth pértibsscofaties sanitarynapki showalcut awdynio reveal sepanitervdpki n.

The central core t extends al ong the Iongitudinal centerline
of the sanitary napki The absorbe |ncI udes ,a fi
| ongi tudi nal |y ext en(}%\ﬁe%l“ﬁ%%ﬁ”ev’gﬂ gl”sﬁ(s)é ﬁhﬂm”é the
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of the sanitary napkig ety o CQ e
segnent di spose n?g?d%ﬁﬁﬁﬂw}gpﬁi%gl tudl%ﬁgg@gﬁ?ﬁ?@ﬁg‘ itﬂ{he

second longitudinally |de of the sanitary napkin. The
first and second si dFigue & is e geation view taken along line 4-4 of Figure 1 which shows a

sanitary napkin of the present invention in an extended configuration, and
20 a lifting member with pleats of generally uniform Z-direction height, the
pleats extending along the longitudinal centerline of the sanitary napkin.

Figure 5 is an exploded view of. a sanitary napkin according to one
embodiment of the present invention.

Figure 6 is a section view similar to that of Figure 3, showing a laminate of

25 absorbent gelling material sandwiched between two tissue paper webs,
the absorbent gelling material and tissue paper webs positioned
intermediate a lifting member and a central core segment.

Figure 7 is a section view similar to that of Figure 3, showing a laminate of

_ absorbent gelling material sandwiched between two tissue paper webs,
30 the absorbent gelling material and tissue paper webs positioned
intermediate a lifting member and the backsheet.

Figure 8 is a section view similar to that of Figure 4 showing a central core
segment comprising a low density acquisition region having
longitudinally extending capillary channel fibers.

. 35 Figure 9 is a section view similar to that of Figure 4 showing an alternate
embodiment ‘of a central core segment comprising a low density
acquisition region having longitudinally extending capillary channel
fibers.

Figure 10 is a schematic side elevation view of an apparatus for forming the

40 lifting member of the present invention by differentially elongating two or
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15
DETAILED DESC (0] THE INVENTION
Figures 1-4 illustrate a sanitary napkin 20 according to one embodiment of the
disposable absorbent article of the present invention. As used herein, the term
“absorbent article" refers to articles which absorb and contain body exudates. More
20  specifically, the term is intended to include, but not be limited to, sanitary napkins,
pantiliners, and incontinence pads (articles worn in the crotch region of a garment).
The term "disposable” refers to articles which are intended to be discarded after a
single use rather than laundered or otherwise restored or reused.
The sanitary napkin 20 has a perimeter having first and second longitudinally
25 extending sides 28A and 28B joining first and second laterally extending ends 30A
and 30B. The sanitary napkin also has a longitudinal centerline 29 and a lateral
centerline 31. As used herein the term "longitudinal® refers to a line, axis, or
direction generally aligned with the vertical plane which bisects the standing wearer
into left and right body halves. The term "lateral” refers to a kine, axis, or direction
30 generally perpendicular to the longitudinal direction and lying within the plane of the
sanitary napkin 20. The sanitary napkin 20 is typically longer in the longitudinal
direction than in the lateral direction.



éegrrents. Figure 2 is a section view taken along line 2-2 of

Flgure 1 which shows the 15 sanitary napkin of the present

i nvention in a conpressed configuration. Figure 3 is a section
vi ew of the sanitary napkin of Figure 2 shown in an

ext ended con Figure 4 is a sectionpghﬁ@ﬂ&ﬁﬁﬁn al ong
line 4-4 of gure mhlch shows a sani tary napkin of
the present invention in an extended configuration, and 20 a
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20 longitudinal centerline 29 which is typically greater than the absorbent core's lateral

width W (Figure 2) measured along the lateral centerline 31.

The sanitary napkin 20 according to the present invention further comprises a
lifting member 100 disposed intermediate the backsheet 50 and the central core
segment 62. The lifting member 100 can be disposed laterally intermediate the first

25 and second core side segments 64 and 66. The lifting member 100 provides Z-
direction elastic displacement of the central core segment 62 relative to the first and
second side core segments 64 and 66 and the backsheet 50. -

By "Z-direction elastic displacement” of the central core segment 62 relative to
the backsheet 50 and the side core segments 64,66, it is meant that the central core

30 segment 62 can be displaced relative to the backsheet 50 and the side core segments
64,66 in the Z-direction from a first, extended configuration, wherein the sanitary
napkin 20 has a Z-direction caliper Z1 shown in Figures 3 and 4, to a second
compressed configuration having a caliper Z2 shown in Figure 2 (such as by the
compressive Z-direction load 200), and that the lifting member 100 will restore the

35  sanitary napkin 20 to have a Z-direction caliper which is at least about 70 percent of
the Z-direction caliper Z1 upon release of the compressive loading, when the sanitary
napkin is dry and has not been loaded with body exudates. The elastic displacement
of the topsheet 22 relative to the backsheet 24 can be expressed by the dlﬁ'erence Z1
-Z2.

40 The Z-direction calipers Z1 and Z2, and the corresponding Z-direction
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nore el ements and intermittently joining the differentially el ongat ed
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and lying within tdegngitaﬁﬂe&m thdnportxon of the topsheet 40 extendmg along the longitudin

20  centerline 29.

The central core segment 62 preferably has a lateral width W1 (Figure 3)
measured along the lateral centerline 31 which is less than the lateral width W of the
absorbent core 60. A lateral width W1 which is less than the lateral width W reduces
the weight of absorbent material displaced by the lifting member 100. Reducing the

25 weight of absorbent material displaced by the lifting member 100 reduces the
required stiffness of the lifting member 100, and thereby provides a more comfortable
fit for the wearer. The side core segments 64 and 66 preferably have lateral widths
W2 and W3 which are less than the width W of the absorbent core 60. The side core
segments 64 and 66 can be laterally spaced apart a distance greater than the width

30 W1 so that the center core segment 62 is positioned laterally intermediate the side
core segments 64 and 66 when the sanitary napkin 20 is compressed as shown in
Figure 2.

The lifting member 100 displaces the central core segment 62 to extend above
the plane of the side core segments 64 and 66. The lifting member 100 thereby

. 35 provides a bi-level core 60 and a bi-level body facing surface 42 of the topsheet.
Such a bi-level core 60 and bi-level body facing surface 42 improves body fit by
providing enhanced contact with the labia, perineum, and gluteal groove areas of the
body. In addition, a lateral width W1 which is less than the lateral width W
promotes convex shaping of the body facing surface 42 of the topsheet 40 along the
40 longitudinal centerline 29, and thereby enhances fit in the labia, perineum, and/or
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The "Z" diregg fers to aline, axis, or direction |
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lateral cents | idiker 3lements of the sannaryT&ﬁhﬁazv U R6Y mSiahte! theZBpdieCicitdadhd O the
present inventi Oc{;'recti’glrrjtomgc{ tocganﬁ) okﬁ:e core segments 62, 64, and 66, and thereby indirectly
join the core segments 62, 64 and 66.
Referring to Figures 2 and 3, the sanitary napkin 20 according to the present
invention can have a wicking member 70 for conveying body fluids from the central
20  core segment 62 to the first and second side core segments 64 and 66. The wicking
member 70 can also provide lateral support for the lifting member 100 when the
sanitary napkin is in the extended position shown in Figures 3 and 4. The wicking
member 70 can comprise a web of cellulosic fibers, such as a web of tissue paper.
The wicking member 70 can have a first longitudinally extending side portion 74, a
25 second longitudinally extending side portion 76, and a longitudinally extending
central portion 72 extending laterally intermediate the first and second side portions
74 and 76. The first side portion 74 is disposed intermediate the first side core
segment portion 64 and the backsheet 50. The second side portion 76 is disposed
intermediate the second side core segment 66 and the backsheet 50. The central
30 portion 72 is disposed intermediate the central core segment 62 and the lifting
member 100. The wicking member 70 can have a pair of longitudinally extending
folds 71 for accommodating extension of the lifting member 100 in the Z-direction.
The sanitary napkin 20 according to the present invention can also have a
support member 80. The support member 80 has a lateral width greater than the
35  lateral width of the lifting member 100 and distributes ioads from the lifting member
100 to the backsheet 50. The support member 80 also stiffens the structure of the
sanitary napkin 20 underlying the lifting member 100. The support member 80
thereby helps to ensure that the lifting member 100 displaces the central core segment
62 upward relative to the side core segments 64 and 66 and the backsheet 50.
40 . The support member 80 can extend laterally intermediate the first and second



l'i ft.i ng menber 100 di sposed internedi ate the backsheet 50 and the central
core segnent 62. The lifting nenber 100 can be disposed laterally
i'ntermedi ate the first 25 and second core side segnents 64 and 66. The
lifting menber 100 provides Z- direction elastic displacenent of the

central core_segnent 62 relative to the first and se%@gﬂﬁﬁimgﬁocore
segnents 64 #5And t he backsheet 50. By "ZzZ-direction

el astic displacenent” of the central core segnent 62 relative to t he
backsheet 50 and the side core segnents 64,66, it is meant that the central

core 30 segnent 62 can be displaced relative to the backsheet 50 and the
side core segnents 64,66 in the Z-direction froma first, extended
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width W of t?le absorbent core 60 to prevent wicking of body exudates to the
longitudinally extending sides 28A and 28B of the sanitary napkin 20. In the
embodiment shown in Figures 1 through 4 the central portion 72 of the wicking
member 70 is joined to the lifting member 100, and the side portions 74 and 76 of the
20 wicking member are joined to the side portions 84 and 86, respectively, of the
support member 80.

Examining the components of the sanitary napkin 20 in more detail, the
topsheet 40 is the component of the sanitary napkin 20 oriented towards and
contacting the body of the wearer for receiving body exudates. The topsheet 40 is

25 flexible, soft feeling, non-irritating to the wearer's skin, and is liquid pervious. As
used herein, the term flexible refers to materials which are compliant and readily
conform to the shape of the body or respond by easily deforming in the presence of
external forces. Preferably, the topsheet 40 is not noisy to provide discretion to the
wearer.

30 The topsheet 40 should be ciean in appearance and can be somewhat opaque
to hide the discharges collected in the core 60. The topsheet 40 preferably has a pair
of laterally spaced apart and longitudinally extending folds 41. The folds 41 in the
topsheet 40 accommodate the Z-direction displacement of the central core segment
62. The folds 41 also permit independent Z-direction displacement of the central

35 core segment 62 relative to the core segments 64 and 66 when all three core
segments are joined to the topsheet 40.

The topsheet 40 is preferably joined to the backsheet along the longitudinal
sides 28A and 28B and along one or both of the lateral ends 30A and 30B. The
topsheet 40 can be joined to the backsheet 50 to provide Z-direction decoupling of

40 the topsheet 40 from the backsheet 50, as described in U.S. Patent 5,007,906 issued



Cor poration of Canton, Mass. The Z-direction calipers Z1 and Z2 are

nmeasur ed using the procedure described in U S. Patent Application
Serial Nunber 08/170,461, Sanitary Napkin Having a Pleated Lifting
Menber, filed Decenber 20, 1993 in the 10 name of MFall, which

appli cat I on i-s incorporated herein by reference. Pamsgwudol fting
the central WBP¥Ignent 62 relative to the side core segments 64, 66,
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The secondary topsheet layer 46 can comprise a nonwoven web of natural or
30 synthetic fibers. Suitable nonwovens from which the secondary topsheet layer 46 can
be formed include a nonwoven web of spunbond polypropylene fibers designated P-9
having a basis weight of about 18 grams per square yard and available from the
Fiberweb Corporation of Simpsonville, South Carofina under the tradename
CELESTRA. Another suitable nonwoven from which the secondary topsheet layer
. 35 46 can be formed is an airthrough bonded fabric having a basis weight of about 21
grams per square meter formed of bicomponent fibers, the fibers having a
polyethylene sheath and a polypropylene or polyester core. Such an airthrough
bonded fabric is available from the Havix Company (formerly Fukumura) of Ijra-
Mura Japan as S2416 airthrough bonded fabric.
40 The primary and secondary topsheet layers 44 and 46 are preferably joined
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PCT/ US95/ 04090 5 gl uteal groove areas of the body. The
central core segnent 62 is preferably separate fromthe first and second
core side segnents 64 and 66. The central core segnent should be separate

fromthe wd dsh¥4syand second core segnents 64 and 66 so 5@@ &%, |fting
menber 100 can di spl ace the central core segnent 62 independently of
the side core segnents 64 and 66. By 10 the term"separate” it is neant
that the central core segment 62 is not an extension of, nor directly

joined or directly connected to either of the first and second core side
segnents 64 and 66 by adhesive or other fastening neans. O course, the

central GOr @ogetipiby b pralifedt disereteciondnd 2 (Figupé5). MEhefbohds 4546 prefiiabigl
si de core segment a%?llgn‘hggﬂg? th%me%}?gcﬁr&nﬁé :ﬁ‘ﬂldﬁlnﬂﬁécﬁg& WUS)'l#l?eghk@l& hgg Si de
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napki n 20. For i ndssuefbapnii2de19993e Ball et el which patent is m°°"R?F4t% qreip by seferenre; o
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the core segments & g‘;ﬁfuﬁ,{ es 2 and 3,
the sanitary nog;kl n ag@%g@@ebc{ndmghultrasomcb mven%I ) can have a
wi cki ng memberl070 for T8 QM WI@VM?&WN@PWM uchsca
Segfkmnt 62 to the p‘olyblbﬁmarﬂin.senﬁrwclahde soqrmgmcmrges%um 56 the Tsanitary
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in Figures 3 and 4 OWWEWﬂb’leneﬂm%h%QF tW@WEfaQ\O%@HJHF‘F@'émaFW
cel lul osic fibers,prefably abou? 0\025 nilfiméters 116 nil).p Stiitable polyethylene Mlﬁtoﬂgwlﬁﬂl’rber
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Model -39385 and by the Clopay Corp. of Cmcmna Ohlo as SOFLEXX 1401.

The backsheet 50 can have a surface area greater than or equal to that of the
topsheet 40 and the absorbent core 60, and preferably peripherally circumscribes the
topsheet 40 and the core 60. The backsheet 40 may comprise flaps (not shown)

20 extending outwardly from each longitudinally side 28A and 28B. The flaps may be
made in accordance with the teachings of U.S. Patent Nos. 4,589,876 issued May 20,
1986 to Van Tilburg and 4,687,478 issued August 18, 1987 to Van Tilburg, which
patents are incorporated by reference. The backsheet 50 and the flaps may be unitary
and coextensive. Alternatively, the flaps can be separate components joined to the
25 backsheet.

The garment facing surface 52 of the backsheet 50 may comprise an
attachment means 56 (Figure S) for securing the sanitary napkin 20 to the
undergarment of the wearer. Preferred attachment means 56 include mechanical
fasteners, or more preferably, pressure sensitive adhesive. The pressure sensitive

30 adhesive may be applied to the garment facing surface 52 in one or more strips or
patches. A suitable adhesive is Century Adhesive A-305-IV manufactured by Century
Adhesives Corp. of Columbus Ohio. A strip of silicone coated release paper 57 can
cover the adhesive to prevent soiling of the adhesive prior to use. In one
embodiment two parallel strips of pressure adhesive can be applied to the garment
. 35 facing surface 52, each strip of adhesive underlying one of the side core segments 64,
66. :
The absorbent core 60 receives and contains body exudates, particularly
menses. Suitable materials from which the core segments 62, 64 and 66 include a
wide variety of liquid-absorbent materials such as comminuted celtulosic wood pulp
40 fibers, which is generally referred to as airfelt. Examples of other suitable materials



central portion 72 extending laterally internediate the first and second

si.de portions 74 and 76. The first side portion 74 is disposed
internediate the first side core segnent portion 64 and the backsheet
50. The second side portion 76 is di sposed internediate t he second

si de core segys and t he backsheet 50. The central 72 is
di sposed i nterne |gs'?e the central core segnent 62 and the Ipﬁﬁs#é“&“
menber 100. The wi cking nenber 70 can have a pair of |ongitudinally

ext endi ng folds 71 for acconmodati ng &xtension ofthe lifting nenber
100 in the Z-direction. The sanitary napkin 20 according to the
present invention can also have a support nenber 80. The support

menber 80 has & | icledelbutviadt oty limiaéde to tcheped tdeluldie whddingy aheltblodihpslymérd)e
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95/ 27457 Memph:s, Temessee The core segments 62, 64 and 66 can be formed exclusively of

PCT/ US95/ 04090  .ejialose Si de core segnments 64 and 66, and can conprise a web
of cellulosic fibers, such as a web of tissue paper. The support
menber 80 can have a first longitudinally extendi ng side portion 84,

a second longitudinally extending side portion 86, and a

| ongi tudi nal ly extending central portion 82 extending |aterally
internediate the first and second side portions 84 and 86. The
central portion 82 is joined to the lifting



10 menber 100 and at |east the first and second side portions are joined

to the backsheet 50. The first side portion 84 is disposed
internediate the first side core segnent 64 and the backsheet 50. The
second side portion 86 is disposed internmedi ate the second side core

segnent 66 arghé acksheet 50. The central portion 82 is posed
I nt er medi ate%ﬁu %‘5?“ ng nenber 100 and t he backsheet 50. ihe vm C |ng 15
menber 70 and the support nenber 80 preferably have a lateral width | ess

t han t he wi dth Wof the absorbent corng 60 to prevent w cking of body
exudates to the | ongi tudi nal Iy extendi ng sides 28A and 28B of the
sanitary napkin 20. In the enbodi nent shown in Figures 1 through 4
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are joined to theh ?Q?p‘gﬁéﬁtl%ug“ﬂz’ 1988 and Mamgh 13 o@?ﬂé@?%ﬂy@pﬁﬂé &E)I y
joined to the2pacdtsheet al ong the | ongitudinal sides 28A and 28B and

- along one or both of t I 394 Qﬁ;;?&? &ﬂfﬁtﬁ]ﬁe 40
can be joined to the '%galg{?kﬁe%@ﬁﬁ%g%row@ déarectlon deg up |ng o
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5,007,906 issued patent is incorporated herein by reference. Figure 12 shows an airfelt deposition

mold 500 suitable for forming the core segments 62, 64, and 66 on an airfelt laydown
25 drum. A plurality of the molds 500 are mounted on the circumference of the
laydown drum, which rotates in a machine direction (MD) indicated in Figure 12.
Each mold 500 has a top arcuate surface 502. Together, the arcuate top surfaces
502 of the molds 500 form the perimeter of the laydown drum. The machine
direction corresponds to the longitudinal direction on the sanitary napkin 20. The
30 cross machine direction (CD) is generally parallel to the axis of rotation of the
laydown drum, and corresponds to the lateral direction on the sanitary napkin 20.
The mold 500 comprises a deposition cavity S10 formed in the arcuate top surface
502. The deposition cavity 510 is bounded by a perimeter sidewall 520 and a
foraminous bottom wall 530. The foraminous bottom wall 530 can comprise a
“ 35 screen. Airflow through the foraminous bottom wall 530 is created by a vacuum
within the laydown drum. The airflow through the foraminous bottom wall 530
carries cellulosic fibers into the cavity 510 for deposition on the foraminous bottom

wall 530.
According to the present invention, the cores segments 62, 64, and 66 can be
40 formed to be interconnected in a2 mold 500 having two generally paralle! partitions
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April 16, 1991 to OGsborn et al, which patent is incorporated herein by

ref erence. The t opsheet 40 can be joined to the backsheet 50 by any
sui tabl e nethod, including but not limted to adhesive bonding,
ul'trasoni c bowsgrasr thermal bonding. The t QR¢hR&0sYe

shoul d exhibit good strike-through and rewet characteristics,
permtting bodily discharges to rapidly penetrate the topsheet 40 to the

core 60. A 10 suitable topsheet 40 may he made from a w de range of
material s, such as woven and nonwoven materials; polyneric
materi als such as apertured forned thernoplastic films, apertured

plastic fil s, Sand50ydRefertingaol Riguee N1Bpkacht pactition| 559, has ainOarsudte a0fs edge 552
reticul ated foa%,wﬁ&m&%ﬁtﬁ "oRRB Rk 854, 1ah el O plViH TR s 53

scrins. Suitable nonwo E mat er | %mggwf |se8 of

natural fibers (e. e, “%532'0?54 a“i‘é“ CLVEPRPPSIL I B3k sThes .
polymeric fibers devdedsdepelgye Sitcengage grooves j22l mphopgri:mer sidewald G20 of hiyd ene

fibers) or conbi ”%?&%n%vx 32410 Ahe FtdmRBIN Bétidnt orts the bottom edge '€
t opsheet 40 haﬁ) aé% urallt¥ of aasgrt es to erm 53 05|te
t hereon ﬁ *h 4 agtfion

conpri se an apert |greayes EEZTE'Hie top arcuatepdgq&ﬂZe:’flemhcpamtianﬂﬁa\rs ﬂ'@haiuthﬂw Eopt 0

about 60 percent QRBreAdnfBcedStB GF thd inidfd 866 when thezﬁamh&tbﬁﬂns(kupﬂorkﬂ iRt
0.05 mllineters. Referrjng to Figure 5 the topsheet 40 can

conprise a pri marf“?‘ﬁ'ﬁ% et layer 44 joined to a secondary topsheet |ayer
46. The pr i marEhe pomitibasciS0| extead Mtheomchnodmntmmmmmderthmdslﬁm med

Ig0|t yolt efi rllJl g frgl Tcﬁ?ﬂﬁslg%o three cawcyase w@mwf FibeR s&t%m U.S.
Tﬁof}Bsin U, PatBip ‘ﬁ%@ﬁ%? gg:of"%ﬁel %%252?%9 “‘%gg wﬁﬁPF"a’WE‘Y U.S.
Pat. No. 4,342, 31/Faph qartifion 30 @an hogoone oRuere passageways Lal@ig s tlengtip for
200 Ut sk oo it
her ei n 'g‘s referenceaf“?mt e p ?%agscancompnseslo?sagsg edg 582 RRich exténd
20 in the cross-machine direction through the thickness of the partition 550. Fibers
deposited in the slots 553 as the cavity segments 510A-C are fifled form a bridge
between adjacent cores segments 62/64, and 62/66. The slots 553 thereby provide
structural interconnection between the core segments 62/64 and 62/66 as fibers are
deposited in the cavity segments. In alternative embodiments the partitions 550 can
25 extend in the cross-machine direction, or in both the machine and cross-machine
directions.
For the core segments 62, 64, and 66 described above, the partitions 550 can
be formed from stainless steel sheet stock having a thickness 562 of about 1.6
millimeter, and have a height 564 of about 9.5 millimeter. The arcuate top edge 552
30 can be formed on a radius of about 409 millimeters and have a cord length 566 of
about 203 millimeter. The arcuate bottom edge 554 can be formed on a radius of
about 399 millimeters and have a cord length 568 of about 205 millimeters. The slots
553 can have a height 572 of about 3.2 millimeters and a width 574 of about 6.3
millimeters. The slots 553 can be spaced apart on the top edge 552 by an angle 576
35 of about 8 degrees. The side edges 556 can be beveled at an angle 578 of about 5
degrees. _
The mold 500 having partitions 550 provides the advantage that the core
segments 62, 64, 66 can be formed and conveyed as a unit, and subsequently
_ separated at any desired point prior to, or after, joining the core segments 62, 64, 66
40  to other components of the sanitary napkin 20. The mold 500 having partitions 550



of diéclosing particularly preferred executions of |iquid pervious

t opsheet s. The secondary topsheet |ayer 46 can conprise a
nonwoven web of natural or 30 synthetic fibers. Suitable nonwovens from
whi ch the secondary topsheet |ayer 46 can be fornmed include a

nonwoven web afosspaond pol ypropyl ene fibers designated P-$crwosesmpageohaVvi Ng
a basis weight of about 18 granms per square yard and available fromthe

Fi berweb Corporation of Sinpsonville, South Carolina under the tradenane
CELESTRA. Anot her suitable nonwoven from whilh the secondary topsheet | ayer
35 46 can be forned is an airthrough bonded fabric having a basis weight

of about 21 grams per square neter formed of biconponent fibers,
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| ayer-s 44 and 46 amtm@mrmyntfﬂ%e orbyvarymgthqyagmmmthelaydowndmm
PCT/ US/ 95/ 04090  to vary the air drawn through the portion of the foraminous bottom &ﬂrface 550

toget her by a ur of, dihscrete baon he re
preferably ﬁi L t?ﬂ' S fa %ﬁﬂ%ﬁﬂ'?scé Agé; gﬂ%“%p'ht-{‘ &eﬁé 6‘?
U.S. Patent 4,919, cnssbe formed 4ssa; single Ajsfelt| pagly and then ctlbloealmdrr@llysn providei the:
patent is incor porxﬁ&ﬁdﬁwrceteﬂse@meﬁtefear enca;d 66. Hovwvb@rsaai citeihg car RQulk 3y er s

i ted to adhesi VEXBURF A Aeien SLRE %ﬁ%@f#& el o bonding. 10
The backsheet 50 may tﬁeﬁm;s Eigures é-‘i, |thrub@ns dﬁﬂ!&‘ﬁ ithy centralceprers a
15 segment 62 relative to the backsheet 50 and the side core segments 64 and 66. In
one embodiment the lifting member 100 comprises a plurality of pleats 115. The
pleats 115 provide Z-direction elastic displacement of the central core segment 63
and a portion of the topsheet 40 along the longitudinal centerline 29 relative to the
side core segments 64,66 and the backsheet 50. The lifting member 100 thereby
20 provides a bi-level core 60 and a bi-level body facing surface 42 of the topsheet. The
pleats 115 also preferably convexly shape a portion of the body facing surface 42 of
the topsheet 40 along the longitudinal centerline 29, as shown in Figure 3. The lifting
member 100 thereby maintains contact of the portion of the topsheet 40 along the
longitudinal centerline 29 with the wearer's body, and shapes the topsheet 40 to
25 conform to the wearer's body, particularly in the labia, perineum, and/or gluteal
groove areas.
The lifting member 100 can comprise a longitudinally extending first pleated
element 110 baving a plurality of pleats 115 along its length. Each pleat 115 has a Z-
direction height H1 (Figure 4) when the sanitary napkin 20 is in the extended position
30 shown in Figures 3 and 4. The lifting member 100 preferably also includes a
longitudinally extending second element 120 disposed intermediate the first element
110 and the central core segment 62. The lifting member 100 can also include a
longitudinally extending third element 130 disposed intermediate the first element
110 and the backsheet 50. In the embodiment shown in Figures 2-4, the second
35 element 120 is positioned between the first element 110 and the first wicking member
70, and the third element 130 is positioned between the first element 110 and the
support member 80.
The second and third elements 120 and 130 can be joined to the first element
110 at spaced apart locations along their respective lengths. The pleats 115 extend
40 between the second and third elements 120, 130. The second and third elements 120



polyolefinic film The backsheet 50 prevents discharges coll ect ed by the

sanitary napkin 20 fromsoiling the wearer or the wearer's cl ot hing.
The backsheet 50 can be a |l ow density polyethylene filmabout 0.01 to
about 0.05 mllimeters in thickness, and preferably about 0.025
mllinmeters ( kd7) - Suitable polyethylene filnms from whigh.. he
backsheet 24 can be fornmed are sold by the Ethyl Corp., Visqueen Vi si on,
as Model XP-39385 and by the Clopay Corp. of Cincinnati, Chio as
SOFLEXX 1401. The backsheet 5016an have a surface area greater
than or equal to that of the topsheet 40 and the absorbent core 60,
and preferably peripherally circunscribes the t opsheet 40 and the

core 60. The $ackantida bridge Mycennptcats' Blé dnli agabilizethé plete W) todi8lp pr&éﬁteﬁtdﬁahg

outwardly frome

made in accordangcg%dspgbq%%dit’ggl% | %égpga‘tg@eﬁtthio%t%%% I'ssued
May 20, ePﬁed\Pgﬁ on showpdp 1 687,478 issued August 18, 1987 to
Van Til burg, Whl ch The secmﬂee&mn&ﬂ%mtd‘mhiprmﬂ:pﬂsebmrdﬁsﬁc eleaent. TEdastic

A Lornati vely ot ronchoRnsBled fecfl ikt 120 gubdfthe AP HGAR 16 phous fld
backsheet . 10 es generglly, p ﬁ%%“@%&&@g the tsb‘éél@i%ﬂé{‘e 50

nmay conprise an length ofithe firstelement ﬂrﬂhn’ﬂhd‘ﬁct(tﬂle@meﬂt B0 if also pxefembly‘ejastmm
Z?tn;:ﬁ;r)éntnafrggzs 56‘;“%n£cl?&ce for ﬁ I‘JI C et O % leatf?gf edi‘f=!=fe abI y
pressure sensiti \féﬂmééﬁuggmﬂﬁ é@ﬁglegté ?Y"F‘WE%Q eats AHS:ESFVEP ,
applied to the gehyrmﬁ{dnbtamndgdsmhasdl&mmmmlmd 200 shovat ini Figurer2. The

patches. A sujg atﬂn&tsaﬁbeaie H@mﬁrﬁss&? %Moaﬁ%skdéﬁ ab-vifem te\wERa Ut Smingr & by

Century Adhesi. unbus L.cone ¢ at ed
rel ease paper 57 R8f 1o %%°§'8€Pé'r° %wﬁﬂﬂesﬁ; the °B‘?‘B'\7i‘§ﬁ'f?%a854°b
adhesi ve prior t deg@savhengheoyearer stands aip) cohtsastion ofishepelastic |se¢ond telelmt b?G

pressure adhesi veedteres ihezadiﬁbﬁdhdlefgﬁt dfithe ﬂaitmma%eréb@mmoﬁﬁa%ﬁﬂe each
strip of adhesi vqelysg%g %F&ngéﬁegf %‘;O‘ﬂe si de core segnents 64, 66.
The absorbent_cor ece tai ns body exudates, particularly
menses. Suita® e nat dhe shind element 130 ean alsp somprise 28 elgatic-thisd element 4300 dn o
i ncl ude a \enbodiinesti both/ofthe Secid dtd MirdCdldasonts 170 afd 13U de SMste efinents,
TR TTerY S sl Bl ieR o o 8 e S il SR e 25 1
O gathers the first elastic element 110 to form the pleats 115. In yet another
embodunent the first element 110 can also comprise an elastic element.
25 The term "elastic element" refers to a component which has a free length, and
which can be strained by a tensile force to have a percentage of elongation of at least
35 percent (elongated length greater than or equal to 1.35 x free length), and wherein
upon release of the tensile force the component contracts to within 5 percent of its
free length within ten seconds.
30 In one embodiment, the ability of the lifting member 100 to restore the
Z-direction caliper of the sanitary napkin 20 is relatively unaffected by wetting of the
lifting member 100. The lifting member 100 can have a wet caliper reduction which
is no more than about 20 percent greater than its dry caliper reduction, and a wet
caliper réduction of no more than about eight percent. The wet caliper reduction and
35  dry caliper reduction for the lifting member 100 are measured using the following
procedure repeated for four lifting member samples.

The lifting member 100 is adhesively attached to a sheet of polyetﬁylene film
having a thickness of about 1.0 mil. The lifting member 100 and polyethylene film
are supported on the horizontal surface of an analytical balance, or other suitable

40 scale. The Z-direction caliper of the lifting member 100 above the polyethylene film
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but are not limted to creped cellul ose waddi ng; neltbl own polyners,
chemically stiffened, nodified, or .cross-linked cellulosic fibers;

absor bent foans; | ayers of tissue paper; and absorbent gelling

mat eri.al s. y In the enbodi ment shown in Figures 1- t he
absor bent coP§°§3€ﬁ§hts 62, 64, and 66 conprises an a%?fﬁﬁ%h@%ﬁfelt
pad of cellulose fibers, which fibers are 10 avai l abl e from the Fol ey,

Fl orida plant of the Buckeye Cel |l ul ose Conpany of Menphi s, Tennessee.

The core segnents 62, 64 and 66 can be fornmed exclusively of
cel | ul ose WD 95/ 27457

F_CE/ UsS95/ 040|9? 5 ist meaijred usingna suii1table displacement measuring sg{stem. %ﬁuitableli?splacemeﬁt
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GS-503 Linear Gauge Sensor available from the ONO-SOKKI Corporation of Japan.
The Z-direction caliper of the lifting member 100 is measured at various Z-direction
load levels applied to the lifting member 100 through a circular load application foot

10  having a diameter of 0.95 inch. The load application foot is connected to the linear
gauge sensor.

The lifting member 100 and polyethylene film are placed on the balance, and
the balance is tared out to have a zero reading. The initial dry Z-direction caliper of
the lifting member 100 is measured with the load application foot just touching the

15 lifting member 100, so that the balance indicates a reading of about zero. The Z-
direction load on the lifting member 100 is increased to 32.1 grams in about 5 equal
increments, so that the balance indicates a weight of 32.1 grams. The load is then
removed, and the unloaded dry Z-direction caliper of the lifting member 100 is
recorded with the load application foot just touching the lifting member 100, so that

20 the balance indicates a reading of about zero. For each sample, the difference
between the initial dry Z-direction caliper and the unloaded dry Z-direction caliper is
divided by the initial dry Z-direction caliper to obtain the percentage change in dry
caliper of the sample. The dry caliper reduction is the average of the percentage
change in dry caliper for the four lifting member samples. '

25 Each lifting member (and its associated polyethylene sheet) is completely
submerged in distilled water for 10 seconds, and then allowed to drain vertically for
10 seconds. The lifting member 100 and polyethylene sheet are then supported on
the horizontal surface of the analytical balance, and the balanced tared out to indicate
a reading ‘of zero. The initial wet Z-direction caliper of the lifting member 100 is

30 measured with the load application foot just touching the lifting member 100, so that
the balance indicates a reading of about zero. The Z-direction load on the lifting
member 100 is then increased to 32.1 grams in about 5 equal increments. The load is

' then removed and the unloaded wet Z-direction caliper of the lifting member 100 is
recorded with the load application foot just touching the lifting member 100, so that

35 the balance indicates a reading of about zero. For each sample, the difference
between the initial wet Z-direction caliper and the unloaded wet Z-direction caliper is
divided by the initial wet Z-direction caliper to obtain the percentage change in the
wet caliper of the sample. The wet caliper reduction of the lifting member 100 is the
average of the percentage change in wet caliper for the four lifting member samples.

40 In one embodiment, the Iifting member 100 is nonabsorbent. By



Each of the core segnents 62, 64, and 66 can have a | ength of about 200
m.llimeters. The wdths W,, W2, and WB (Figure 3) can each be about 25
mllimeters. Each of the core segnents 62, 64, .and 66 can have a thickness
t (Figure 10 4) of about 4.9 mllinmeters in the absence of confining
pressure. The, lned wei ght of the core segnents 6§ )“ 66 can
be about 4.1 grans, with 'each core segnent wei ghi ng S%g grams.
The core segnents can be airlaid separately, or formed as a unitary pad,
and then separated.into individual cqgge segnents. The follow ng U S.
Patents are 15 incorporated herein by reference for the purpose of

di scl osi ng suitable nethods for formng airlaid webs of fibers U S.
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water to pass through a 10.0 square centimeter piece of filter paper with a constant

head pressure of 10 centimeters of water. A suitable filtration paper is Whatman 4

filtration paper manufactured by Whatman Ltd. of England and available from the

Fisher Scientific Company of Pittsburgh, Pa. After blotting the lifting member 100

30 for 10 seconds, the lifting member 100 is immediately weighed to obtain the wet
sample weight. The dry weight is subtracted from the wet weight to yield the grams
of water absorbed by the dry sample. The percentage absorbency capacity is
obtained by dividing the grams of water absorbed by the dry sample weight, and
multiplying the quotient by 100.

35 In one embodiment the liRing member 100, and particularly the pleats 115, is
hydrophobic. A surface is hydrophobic if the contact angle between a liquid and the
surface is greater than 90 degrees. The American Chemical Society Publication
"Contact Angle, Wettability, and Adhesion,” edited by Robert F. Gould and
copyrighted in 1964 is incorporated herein by reference for the purpose of showing

40  how the contact angie can be determined.




WD 95/ 27457 _

PCT/ US95/ 04090 14 5

550._ Referring to Figure 13, each partition 550 has an arcuate top edge 552
concentric wth an arcuate bottom edge 554, and a pair of bevel ed side
edges 556. ”ng%g edges 552, 554, and 556 extend betwee |y
facing si deng? The bevel ed si de edges 556 engﬁ%@s 522
in the perineter sidewall 520 of the deposition cavity 510. The
foram nous bottomwall 530 supports the botwom edge 10 554 of each

partition 550, and prevents the partition 550 fromfalling out of the
grooves 522. The top arcuate edge 552 of each partition 550 is flush with

the top fr cuat elnsowfatwdﬁﬁﬁt thie liftheg mamblerSHID -whends talong [the ﬂdntgimﬂmdBSO is
supported in the .o gg,@{n; &k end

in the machi ne di rectlon ang1 ﬁaé’emlphm zgéargs?a?lhgwi av‘ﬂaﬂééﬁ ,o three
cavity segments SrPpwximatehnequal tp thedengtic the ¢ F?'@cFeS‘ﬂe’Ftﬁ; &vity

segnents 510A, B, memisr Carf lmvma;lhe@midthib@igne 1), Gédrrespbnding co €2, wndth of the
espective Y. . seconddid R ichibkd20at (307WhAYE 1QP fhathe M vnamwgﬂ@ S VB

along its length rconnectlng adj ace nt

and 510A/ C. erentiy) cpts spgmRR 6 Without beSé‘H’éPe‘il H‘Pﬂl %?i“g‘&élé%ﬁ%

conpri se sl ots 55 ovidestlineral ﬁﬁbx&ﬁ@fﬁﬂhﬂ@mﬁb&xtﬂﬂnﬁ&ﬁ) relativelyhsmall width C
cross-nmachine dir ':antjgt q@?#l&& | | bers
deposited in the %ﬁ&{ fgli &ﬁtoghggﬁgﬁgﬁ‘g%ﬁ%héﬁée ﬁiﬁncfm orm a
- bridge bet rgl‘-‘éﬂ}&'e%ﬁaf?ép ebedfrent s 62164, and 62/66. The slots
553 t hereby pr OVI de The firstSélérnent U010 Ican b dorted nfisni iaonunibet 'of ewitablecmateriats,

segnents 62/ 6 139 S D eRal! Bﬁstﬁ%i%nd
segments. In a ter nat ,%ﬁ‘ eﬂ{lclh‘?u Qrtg ‘Fﬁ ax{et;ugtgbgigei'l&él gom which the first
element 110 can be formed is a polypropylene mesh scrim material having a basis
weight of about 100 grams per square meter and available as P100 (also designated
PC-52) polypropylene mesh scrim from Smith and Nephew Plastics, Ltd. of
20 Gilberdyke, North Humberside, UK. A sheet of such a mesh scrim has about 40
relatively thicker and stiffer primary strands per centimeter (16 strands per inch)
running in the sheet machine direction and about 61 relatively thinner and less stiff
secondary strands per centimeter (24 strands per inch) running perpendicular to the
primary strands in the sheet cross machine direction. The first element 110 can
25 comprise a 6.0 mm wide strip of the P100 (PC-52) mesh cut parallel to the primary
strands, so that the primary strands extend along the length of the first element 110,
and generally parallel to the longitudinal axis 29 of the sanitary napkin 20. Another
suitable material from which the first element 110 can be formed comprises a
polypropylene mesh scrim having a basis weight of about S0 grams per square meter
30 (10 Ibs/1000 square feet) available as ON7100 polypropylene mesh from the Conwed
Company of Minneapolis, Minnesota.

The elastic second and third elements 120 and 130 can be formed from a
number of types of elastic material including natural or synthetic rubber strands,
elastic woven or nonwoven materials, and elastic films. One suitable material from

. 35 which the second and third elements 120 and 130 can be formed is an elastic tape
sold by Fulflex, Inc. of Middletown, Rhode Island as ULTRAFLEX Model 6EX29
elastic tape. The second and third elements 120 and 130 can each comprise a length
of such an elastic tape having a width of between about 4.0 and 6.0 mm and a
thickness of about 2.0 mm. Alternatively, the elements 120 and 130 can each

40 comprise a 6.0 mm wide strip of EXX-500 elastic sheet material available from the



25 ‘extend in the cross-nmachine direction, or in both the machi ne and
cross-machi ne di rections. For the core segnents 62, 64,
and 66 descri bed above, the partitions 550 can be formed from.
stainl ess steel sheet stock having a thickness 562 of about 1.6

mllimeter, a height 564 of about 9.5 millineter. te top
edge 552 30 W?igr?]ﬁ e forned on a radius of about 409 mlli ,%F@P%?u? have a

cord length 566 of about 203 mllinmeter. The arcuate bottom edge 554
can be fornmed on a radius of about 399 mllineters and have a cord

| ength 568 of about 205 mllinmeters. The slots 553 can have a hei ght
572 of about 3.2 mllinmeters and a width 574 of about 6.3

mllimeters. Bhe Exxéi Chériihl campia@omasﬂd@mrnm& tmmlﬁg)ﬂe:ﬁs&qo@%%w

angle 576 35 of t [ ees. 6 can, b t an
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at any desired Pq or or .a t e 64,
66 40 to other %n%x °§jrlﬁ r%cfdc? ary na%%grﬁ&%og%ﬁ mﬁ%g%&gé%“g;sw ng
partitions 55t percent. WO 95/ 27457

PCT/ US95/ 04090 The pleats 115 in the first element 110 can be formed by elastic coﬁﬁactlon of5
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| aydown dru ron of
f or am nous bot t Omfaa eto the first ele!nent 110 e the first and second

elements 120 and 130 can be attached to the first element 110 at spaced apari
locations along the length of the first element 110. When the forces causing the
elongation of the elastic elements 120 and 130 are released, the elastic elements 120
20 and 130 will contract relative to the first element 110, theréby drawing the spaced
apart attachment points on the first element 110 together to form the pleats 115.

Percentage elongation is determined by subtracting an elongated length from
the free gage length, and dividing the difference by the free gage length. For elastic
elements 120 and 130 formed from the ULTRAFLEX elastic tape listed above, a

25  suitable lifting member 100 with pleats 115 can be made by providing a percentage of
elongation in the second and third elements 120 and 130 of between about 35 and
about 400 percent. The second and/or third elastic elements 120 and 130 can be
attached to the first element 110 at locations spaced apart a distance of between
about 25.4 mm (1.0 inch) and about 127 mm (5.0 inch) as measured when the elastic

30 elements are elongated and prior to gathering of the first element 110 by contraction
of the second and third elements 120 and 130.

The height H1 of the pleats 115 is at least about 10 mm, preferably at least
about 15 mm, and more preferably at least about 20 millimeters to provide adequate
displacement of the central core segment 62 relative to the side core segments 64 and

35 66. Inthe embodiment shown in Figure 4 the Z-direction height H1 of the pleats 115 .
is generally uniform along the length L of the lifting member 100. By way of
example, the height Hi can be between about 20 mm to about 22 mm. The spacing
L1 between adjacent pleats 115 can be between about 15 mm and about 19 mm. For
a lifting member 100 having a first element formed from the P100 (PC-52) mesh

40 scrim material listed above and having first and second elastic elements 120, 130



10 Subjacent each of the cavity segnents 510A-C. Alternatively, the
absorbent core 60 can be forned as a single airfelt pad, and then
cut longitudinally to provide the i ndi vi dual core segnents 62, 64,
and 66. However, such cutting can result in undesi rabl e
densificationwggyﬁng,cut edges of the core segnents. PCTUSISARRGE! 1 Ng
to Figures 1-4 e lifting nenber 100 displaces the .central core 15
segnent 62 relative to the backsheet 50 and the side core segnents 64 and
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extending thirtd el enment 130 di sposed internmediate the first el ement

110 and the backsheet 50. In the enbodi ment shown in Figures 2-4, the

second 35 el ement 120 is positioned between the first elenent 110 and the

first w cking nmenber 70, and the third elenment 130 is positioned
between the first elenent 110 and the support nmenber 80.

The second and third elenments 120 and 130 can be joined to the first

- el enent " 110 at spaced apart |ocations along their respective

| engt hs. The pleats 115 extend 40 bet ween the second and third el enents

120, 130. The second and third el ements 120
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and 130 bri dge adjacent pleats 115 and stabilize the pleats 115 to help
col l apse (such as by buckling) of the pleats 115 when

t he sani tary‘@ﬁ%&f s in the extended position showpcipsssindshe 3-

prevent |ateral
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20 preferably conprises an elastic elenent. Elastic

contraction of the elastic second el enment 120 gathers the first elenent 110
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a wic member can be formed from apertured or nonapertured plastic films,
plastic mesh scrims, or elastic strands treated or formed to be hydrophilic. A suitable
first element 110 can be formed from a polypropylene mesh scrim, such as the above
PC-52 mesh scrim, treated or formed to be hydrophilic. The mesh scrim can be
treated to be hydrophilic by depositing on its surface a layer of hydrophilic meltblown
polyethylene fibers, such as are available from the Fibertech Corporation of
Landisville, New Jersey. Alternatively, the mesh scrim can be formed to be
hydrophilic by including in the scrim resin additives that bloom to the surface of the
scrim and render it hydrophilic. One such additive is a Xantrex polypropylene resin
available from the Himont Company of Delaware. The elastic second and third
elements 120 and 130 can be formed from a variety of hydrophilic apertured
substrates, including elastomeric films and nonwovens treated or formed to be
hydrophilic. A suitable material from which the second and third elements 120 and
130 can be formed is an elastomeric meltblown nonwoven with a basis weight of
between about 40 to about 120 grams per square meter coated on both sides with a
suitable surfactant to make the surfaces of the nonwoven hydrophilic. A suitable
nonwoven is a thermoplastic polyurethane spunbond fabric such as Kanebo Urethane
Spunbond available from the Kanebo Company of Osaka, Japan. A suitable
surfactant with which the nonwoven can be treated is SILWET surfactant
manufactured by the ICI Company of Ostringen, Germany.

Figure 10 illustrates an apparatus for forming a pleated lifting member 100 and



free length within ten seconds. 30 I n one enbodinent, the ability of
the lifting menber 100 to restore the Z-direction caliper of the
sanitary napkin 20 is relatively unaffected by wetting of the lifting
menber 100. The lifting nmenber 100 can have a wet caliper reduction which

IS no nore thﬁa,g,my 20 percent greater than its dry cali pﬁ{n"ﬁ%%mlrhe

and a wet cal 1 per reduction of no nore than about eig

wet caliper reduction and 35 dry caliper reduction for the lifting nmenber
100 are measured using the foll ow ng py ocedure repeated for four
lifting menber sanpl es. The lifting nenber 100 is adhesively
attached to a sheet of polyethylene film - having a thickness of about

1.0 mil. The lEfti gtﬁﬁ{nFanmﬂ, o | : of.t ed
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scale. The zZ-dire matersh gnated\ As qofponents
pol yet hyl ene fil mi110, 1120, aMi0i I35/ Bibes of example component 1110 can correspond to the

PCT/ USO5/ 04090 firgt element 110, comgoqem 1120 can correspond to the elastic second elethént IFO. 5
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biased nip between a relief patterned cylihder and an anvil cylinder according to the
teachings of above referenced U.S. Patent 4,919,738 issued April 24, 1990 to Ball et
al., which patent is incorporated by reference.

The component 1120 is carried at a first web speed through a first nip formed

20 between a first pair of compression rolls 1001, 1003 rotating at a first rotational
speed. An adhesive applicator 1200 applies adhesive to a side of the component
1120 at spaced apart locations after the component 1120 exits the nip formed by rolis
1001, 1003. A suitable adhesive is Findley Adhesive H2031 available from the
Findley Adhesive Company of Eimgrove, Wisconsin.

25 The component 1120, along with component 1110, is then directed into a
second nip formed by a second pair of compression rolls 1005, 1007. The
component 1120 is pressed into engagement with the component 1110 by the second
pair of roils 1005, 1007 to adhesively bond the components 1120-and 1110 together
at spaced apart locations. The nip rolls 1005, 1007 can be chilled to prevent buildup

30 of'the adhesive.

The surface speed of the rolls 1005, 1007 carries the components 1120 and
1110 through the second nip at a second web speed greater than the first web speed
at which the component 1120 is carried through the first nip. This web speed
differential stretches the component 1120, and thereby differentially elongates the

35 component 1120 relative to the component 1110 prior to intermittently joining the
component 1120 to the component 1110. For example, if the compression rolls have
the same diameter, the second pair of compression rolls 1005, 1007 can be rotated at
a second rotational speed which is greater than the first rotational speed of the rolls
1001, 1003.

40 The intermittently joined components 1110 and 1120 exit the second nip and



the Iifting menber 100 is neasured with the |oad application foot just
touching the 15 1lifting nenber, 100, so that the bal ance indicates a

readi ng of about zero. The Z- ' direction load on the lifting nenber
100 is increased to 32.1 grans in about 5 equal i ncrenments, so that
t he bal ance igdi s a weight of 32.1 grans. The load is

renoved, and e u%ﬁoaded dry Z-direction caliper of the I%?%&ﬁ&mﬁgﬂber 100
S recorded with the | oad application foot just touching the lifting
menber .100, so that 20 the bal ance indicases a readi ng of about zero. For
each sanple, the difference between the initial dry Z-direction
cal i per and the unloaded dry Z-direction caliper is di vi ded by the

initial dry Z-§i raetdaﬁhdw&dnaeﬂrsttand(*mﬁeidﬁﬁng)musemagﬁd cbBNirea igeneehlly
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menber 100 and_polye ene s t are,t

hori zontal sufdPace of Ydﬁme‘baﬂoﬁﬁe b q Wégbazgné&!'gt Bhgthgut to
i ndi cate acmn;miemglzﬁ amethen ditebted iarouhd alroll/anSZe gresethe icompanehti 180 of
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j ust touching the ?enﬁ%%hesrl&%g@w&q‘p én@iflb% h ance m%a ates
a reading of aboufppl' el't?@'“@‘lﬂ'trb'@pl'f) efe JP"!?F‘ t?l‘ib?‘fWPF‘Wél nber
100 is then i ncreaiwdod:anoﬂBZ .The gveh speeil iaramhd the roll $Qjidadan bammmeﬂsqual'tcethboad
I'S t hensr egRYRAva Pedd s niARtAPME thniiielelonpal 1&.@&%@&@%@@@{2@‘ the

lifting menber 100 is

orded wth the I catio oot ] ust
touching the lifting FRgrde rbe';‘L'gG""‘g%“’[ H’&t°°"?8“°“f Hgﬁgéﬁgﬁ PR @3{’ QL
readi ng of about diescted &oa tbabhvebaavmdeﬂroﬁw alithifde mipnfoemed by a thiut paieoft he

initial wet Z-dir e&ﬁprsy@mﬁ%nspmmmigtrbﬁnhgﬁhpam 1Bdtioral $pée@Ct THRhd Weber 1 S
di vi ded by the msee@ vKae ‘%g ction c% “C[)*‘H‘é(}'b ain the‘gﬁiﬁ’egiz‘?
change in the peed clﬁsl %?“?’H’e aﬂ%’é fo '3%‘\% I on
of the lifting0neaiskli3qewm danied ground the roll 3015 sEhis web spred differentisl stiptchettinge i n
wet caliper for tbsmjonett 1130, sbEat MR ERiponed N1 3is difftPentially elonghfed @élftive to
embodi ment, the | {ﬁetdoﬂﬂoﬂ*éﬁﬁ'??fo. Jﬂ'QI'lé M%bﬁa%&Jﬁ%ual to it first web speed, the
percent elongation of the component 1130 will be approximately equal to the percent
elongation of the component 1120, Alternatively, if the third web speed is less than
25  (or greater than) the first web speed, the percent elongation of the component 1130
will be greater than (or less than) the percent elongation of the component 1120.
The combined components 1110, 1120, and 1130, along with a component
1150, can be directed at a fourth web speed through a fourth nip formed by a fourth
pair of compression rolls 1021, 1023. The component 1150 can be a continuous web
30 comprising one or more of the materials from which the backsheet 50 and support
member 80 are formed, or alternatively, a continuous web comprising one or more of
the materials from which the topsheet 40, wicking member 70, and central core
segment 62 are formed. An adhesive applicator 1200 can apply adhesive to a side of
the component 1150 prior to engagement of the component 1150 with the
35 component 1130 in the fourth nip. The assembly of components 1110, 1120, 1130,
and 1150 can be combined in later operations with other sanitary napkin components
to form a completed sanitary napkin 20.
The tension in the stretched components 1120 and/or 1130 can be relaxed,
such as by reducing the web speed before or after the components 1110, 1120 and
40 1130 are combined with the component 1150 in the fourth nip. Once the tension in
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"nonabsorbent” it is neant that the lifting nmenber 100 has an absorbency
capacity of | ess than 100 percent. The absorbency capacity is the
rati o ofthe \A/elg(ﬂh of the water absorbed by a dry spepbestsss he dry
sanpl e wei gh habsorbent |ifti ng nenber 100 is believed to have

the advantage that its stiffness and/or its ability to displace the
central core segnent 62 upward are rel ativeﬁ/ unaf fected by body fl uids
entering the 10 absorbent article 20, as conpared to a lifting rrenber
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the grans Fxgure 11A, three continuously fed pieces of material are desxgnated as

25 components 2110, 2120, and 2130. By way of example, component 2110
corresponds to the first element 110 of the lifting member 100, component 2120
corresponds to the elastic second element 2120, and component 2130 corresponds to
the elastic third element 130. Similarly, continuous webs 2070 and 2080 in Figure
11A correspond to the wicking member 70 and the support member 80, respectively.

30 The component 2120 is laterally supported by a guide 2038. Likewise, the
component 2110 is laterally supported by a guide 2038. The component 2120 is
carried through a nip formed by a pair of stretching rolls 2005 and 2007. The rolls
2005 and 2007 are rotated to have a surface speed less than that of downstream
meter rolls 2025 and 2027 to thereby elongate the component 2120. Intermediate

35 the stretch rollers 2005, 2007 and the meter rolls 2025, 2027, the components 2110
and 2120 are carried through a nip formed by a pair of heat sealing rolls 2015 and
2017. The heat sealing rolls 2015, 2017 thermally bond the component 2110 to the
elongated component 2120 at spaced apart locations along their lengths. The roll
2017 has a plurality of projections 2018 spaced apart around the circumference of

40 roll 2017 to provide the desired bond spacing along the components 2110 and 2120.



of water absorbed by the dry sanple. The percentage absorbency capacity is
obt ai ned by dividing the grans of water absorbed by the dry sanple weight,
and mul tiplying the quotient by 100. 35 I n one enbodi nent
the lifting menber 100, and particularly the pleats 115, is

hydr ophobi c. .A surface is hydrophobic if the contact angl gchgésseseoa |iquid
and the WO9sRIST ace is greater than 90 degrees. The Anerican Chenica
Soci ety Publication "Cont act Angi e, 2yéttabllity, and Adhesion,"
edited by Robert F. Gould and copyrighted in 1964 is incorporated
herein by reference for the purpose of showing 40 how t he contact angle

(I;('Ciifll' J ngg%%g éneq"'or bonding compx\ﬁ)mi?s%ﬁa 48d 2120 comprising the above P100 (PE 952) mesh\3
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130, which is10 exke édnfponédee1loat eral width W of the 10 central core

orovides I ateral st ai fesedbpisto F*?#mﬁgﬁ*%s“h%%%%p%ﬂ%? 0 e}
Small width G companents 712 and £110rexitithe Rin formed vy ithe iter toils 2005 WYABRESt and
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The first el ementy, | eg
15 incl udi ngﬁ)Utajﬁﬁ%ﬁ?@g ?EB woyen ar@nwm{/eér?ggggae? #at eE@Igﬁg é{ astic
filnms, and applicator 202 apphesacoanng sxveto the components 213 an
2080. The adhesive applied by the applicator 2029 serves to join the components
2130 and 2080 together as they are conveyed adjacent one another, and also serves
to later bond components 2130 and 2080 to the components 2110 and 2070,
respectively, at the downstream bonding rolls 2035 and 2037.
20 Prior to bonding the components at the bonding rolls 2035 and 2037, the
component 2070 is directed through a folding board 3000. Referring to Figure 11B,
- the folding board 3000 includes a an elevated tongue 3100 and folding plows 3200.
As the central portion of the component 2070 is carried over the tongue 3100 and
the sides of the component 2070 are carried under the folding plows 3200, paralle!
25 folds 2071 are formed in the component 2070 which correspond to the folds 71 in
the wicking member 70.
After the component 2070 is folded, the components 2110, 2120, and 2130 are
carried through the nip of the bonding rolls 2035 and 2037 between the components
2070 and 2080. The bonding roll 2035 includes a circumferentially éxtending groove
30 2036 for accommodating the components 2110, 2120, and 2130 which are
sandwiched between the components 2070 and 2080. The continuous laminate of
components exiting the bonding rolis 2035 and 2037 is cut to the desired length to
form individual tissue/lifting member laminates 2050, each comprising a support
member 80, a wicking member 70, and a Iifting member 100 disposed between the
35 members 70 and 80. A cut and slip assembly, such is manufactured by the Curt G.
Joa Company of Sheboygan Falls, Wisconsin can used to cut the continuous
components to the desired length. Such a cut and slip assembly can include a cutting
roll 2044 and a vacuum drum 2045 for carrying the laminates 2050 to a downstream
conveyor, at which point the laminates 2050 can be joined to one or more other
40 components of the sanitary napkin 20.



natural or synthetic rubber strands. One suitable material fromwhich the

first el ement 110 can be forned is a pol ypropyl ene mesh scrim
mat eri al having a basis wei ght of about 100 grans per square neter
and avail abl e as P100 (al so designated PC-52) pol ypr opyl ene nesh

scrimfrom Srg Nephew Pl astics, Ltd. of 20 G | berdyke, North
Hunber si de, &B% eet of such a nesh scrimhas about 40 P/ s’?’@‘f“&‘lively
thicker and stiffer primary strands per cengsi neter (16 strands per inch)
running in the sheet machine direction and about 61 relatively thinner and
| ess stiff secondary strands per centinmeter (24 strands per inch)
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Al ternatively, th GH& ac npri.se a

wi de strip of EXX i‘d"n‘éﬁf%F‘T%le" PAi @Peqﬁ* kgr,%member 0" WO

95/ 27457 20 can a!so provide lateral support to the lifting member 100. A preferred wicking

PCT/ US95/ 04090 member 70 comprises one or more webs of cellulosic fibers, each web having a basis
weight of between about 10 grams per square meter and 65 grams per square meter.
A particularly preferred wicking member 70 comprises a tissue paper web have a
basis weight of about 42 grams per square meter. The wicking member 70 is
25 preferably made according to the teachings of U.S. Patent 4,637,859 issued January
20, 1987 to Trokhan, which patent is incorporated by reference.

The support member 80 transfers loads from the lifting member 100 to the
backsheet 50. The support member 80 preferably has a lateral width greater than the
lateral width C of the lifting member 100 to distribute loads from the lifting member

30 across a portion of the width of the backsheet 50. The support member 80 can also
convey fluids along its length and width. A preferred support member 80 comprises
one or more webs of cellulosic fibers having a basis weight of between about 10
grams per square meter and 65 grams per square meter. A particularly preferred
support member 80 comprises a tissue paper web have a basis weight of about 42
35 grams per square meter. The support member 80 is preferably made according to the
' teachings of above referenced U.S. Patent 4,637,859.

Referring to the exploded view of Figure 5, the core segments 62, 64, and 66
are joined to the secondary topsheet layer 46 by adhesive attachments 169. The
adhesive attachments 169 can comprise Findley H2031 hot melt adhesive. Another

40  suitable adhesive from which attachments 169 can be formed is Findley H4031



20 - 5 Exxon Chem cal Conpany of Buffalo Grove, Illinois. Alifting
menber 100 having a first elenment 110 forned of the above PC- 52

pol ypropyl ene nesh scrimand second and third el ements 120, 130
formed of the above ULTRAFLEX tape is nonabsor bent, and has a wet
cal i per redy ‘%P@% which is | ess than about 20 percent of Ra— dry
cal i per redu STwith the wet cal i per reduction no nore than about 8 10
per cent . The pleats 115 in the first elenment 110 can be forned
by elastic contraction of one or bot?8of the second and third

el ements 120,130 relative to the first el enment 110. For instance, the
first elenment 110 can have a free (unstretched) length which is
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tape.listed abmverheah@&eleﬁmumbﬁhénﬁzﬁgﬁemwrrb@fsjéaﬂéawéheﬁﬂra bsion 82 ofan be

made by providin I n hird
el enents 120 and%gg&gﬁﬁ%g%ﬂv%\gﬁn é?ﬁou?dh%& a?@%enﬂbl n'ﬂletsgﬂﬁ%g% rq‘(’:eg%tg £I'
- second and/ or t hijpmedtosthe backsheah3hbysadhesiveatiachmantscl3. Jhe adhesive a&tqchtem to
the first el enment191%ad 293 mmpﬁmmsaﬁmdbmmwaQab&nce of between

SPous o558 ™ ey ARSI ol el T RSt
elenent 110 b¥¥ coWifast apkin to m‘@f a'l"h@" ek?éﬁoé ‘H“'él@?‘férf?‘é" 190t and
130. cﬁihxpaicdltgm sdriitarg f napkin mvmgtassxdg]épleee aitfelt earct with awt liffilg nm
_preferably at | eagémper 100, the ﬁaﬂmzé‘&gwﬁ‘?ﬁ PighteS 1% frBlidestquivaléit bodyP o Ut

20 mllineters t OﬂuEi)J l?&féque ca%gcn a reduced quantity of airfelt. In particular, the Applicants

found that the sanitary napkin 20 shown in Figures 1-5 having a total of about 4.2

25 grams of airfelt in the core segments 62, 64, and 68 and about 1.4 grams of tissue

paper in the wicking and support members 70 and 80 provides equivalent fluid

holding capacity compared to a sanitary napkin having a single piece airfelt core

weighing about 9.2 grams.

Figures 6 and 7 show alternative embodiments of the present invention. In

30 Figure 6 the wicking member 70 comprises a pair of tissue webs 77 and 79. Each of

the tissue webs 77 and 79 has a central portion 72 disposed intermediate the lifting

member 100 and the central core segment 62, and first and second side portions 74

and 76. The first side 74 of the tissue web 77 can be joined, such as by adhesive, to

the first side portion 74 of the web 79. Similarly, the second side portion 76 of the

35 tissue web 77 can be joined to the second side portion 76 of the web 79. An

absorbent gelling material 90 is disposed intermediate the central portions 72 of the

tissue webs 77 and 79. The lifting member 100 displaces the absorbent gelling

material 90 in the Z-direction relative to the side core segments 64 and 66. The

absorbent gelling material 90 can be adhesively joined to one or both of the tissue

40  webs 77 and 79. The absorbent gelling material 90 serves as a storage zone for body



di spl acenent of the central core segnent 62 relative to the side core
segnents 64 and 35 66. In the enbodi nent shown in Figure 4 the

Z-direction height HL of the pleats 115

is generally uniform al ong

the length L of the lifting nmenber 100. By way of exanpl e, the height
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di stance of about 639andsancthensby rapislly aequire bagdwy fuide depgsited alang theplongindisald and

third el enent 3012Q@erétinel B ofdliesafita®hpkiadoand prior to gathering the first

maleic anhydride copolymers, or mixtures thereof. U.S. Patent Re 32,649 reissued to
Brandt et al. April 19, 1988 is incorporated herein by reference for the purpose of
showing suitable absorbent gelling materials.

In Figure 7 the support member 80 comprises a pair of tissue webs 87 and 89.
Each of the tissue webs 87 and 89 has a central portion 82 disposed intermediate the
lifting member 100 and the backsheet 50, and first and second side portions 84 and
86. The first side portion 84 of the tissue web 87 can be joined, such as by adhesive,
to the first side portion 84 of the web 89. Similarly, the second side portion 86 of the
tissue web 87 can be joined to the second side portion 86 of the web 89. An
absorbent gelling material 90 is disposed intermediate the central portions 82 of the
tissue webs 87 and 89. The absorbent gelling material 90 can be adhesively joined to
one or both of the tissue webs 88 and 89. The absorbent gelling material 90 serves
as a storage zone for body liquids conveyed by the wicking member 70 from the
central core segment 62. The arrangement shown in Figure 7 provides the advantage
that the lifting member 100 does not lift both the central core segment 62 and the

absorbent gelling material 90, and the body fluids are contained at a location spaced -

from the wearer's body by the lifting member 100.

Figures 8 and 9 disclose alternate embodiments of the present invention
wherein the central core segment 62 comprises an acquisition zone 262A having a
density less than the density of the airfelt first and second side core segments 64 and
66. The relatively low density acquisition zone 262A is positioned in the area of
typical fluid deposition to quickly acquire and distribute liquids within the sanitary
napkin 20. U.S. Patent 4,834,735 issued May 30, 1989 to Alemany et al. discloses
high density absorbent members having lower density acquisition zones, and is
incorporated herein by reference. The relatively low density acquisition zone 262A

Fooion ghiog Fp@pi 8wt p e Tl Wi, >



WO 95/ 27457

PCT/ US95/ 04090 22 5

and third el ements are attached to the first element at |ocations spaced
apart a di stance of about 50 mllinmeters as neasured when the second

and third el SR el ongat ed. Vi I;&,B Lhoht HL
e

Is relatively malongthelongltudlnal axis 29 in Irgare 4, in
ot her enbodi nents the Z-direction height of the pleats 115 can vary 10
along the longitudinal length L of the liftiong nenber 100. U S. Patent
Application Serial Nunmber 08/170,461 filed Decenber 20, 1993 in the
name of MFall is i ncorporated herein by reference for the purpose
of disclosing & | preferably hmrabdnnsn@(l@ss than aboubh 8ViRngamd pét cubikldentihétbr wridief R M

and varying Z-di rg&‘tﬁhﬁg EUUf n anot her enbodi ment the
Y en il %laPoundleersqwer%er 15 for transporting

body {1uids in the e o Ve B i spuinion g ASZA is esitioned args the

menber 100. For |h931mdu'lelcmtedmpl296uae:ﬂatfﬁueshﬁmglmlﬂd@:sﬁla:m(t usition

wicking - hrreaelnﬁ;zsemnwmmwsﬁum Yhd ngé Goie s E@ﬂzl %ﬁ{lonﬁgggn
i

Ehg cgg'?ral C)c © 'ﬁé‘ %f%?ﬁé’fﬁ@%?vﬁ anopenmgﬂ%pﬁj W ndyy ttopsheetippor t

menber 80. A fi rshygl%eﬁostlateﬂuaiswnpositdd)owthecﬂodymm|saﬁbce 420of the topiskdét 90

T 0L Aoty S i 4 o o

pl astic mesh scri or |

hy;tlrophi I : c. A sul aPM"«‘-,:; t6pfiee y]:';h el%ﬁﬁqufﬁgc@ﬁel?éz o?aﬁi‘ig;:ft?g‘za;

ol ypr opyl ene neshtesnediatg relativel erhdensityofpeward reaP@ard Zirfalts

Fregfedpgr f o13redarid@epe. hydrophilic. The mesh scrimcan be treated

Ja hydr ophi | i
el bl oun 25 polyirIpmeofel heuligna ord 8 iy SiRtudied W iatipem o

Fi bert ech Cor por énpypmg through the opening 47 in a direction generally parallel to the

longitudinal centerline 29 of the sanitary napkin 20. A portion of the body fluids

carried from the opening 47 toward the ends 30A and 30B by the acquisition zone

20  262A are then stored in the airfelt segments 262B and 262C, ‘and the remaining body

fluids are transported laterally and in the Z-direction by the wicking member 70 for
storage in the first and second side core segments 64 and 66.

- The acquisition zone 262A can comprise a plurality of longitudinally oriented

capillary channel fibers 310 for transporting body fluids in a direction parallel to the

25 longitudinal centerline 29 of the sanitary napkin 20. Portions of the capillary channel

fibers 310 registered with the opening 47 are preferably bonded to the primary

topsheet layer 44, such as by adhesive bonding, to enhance transfer of body fluids

from the topsheet 40 to the acquisition zone 262A. By "longitudinally oriented” it is

meant that the fibers 310 extend in a direction generally parallel to the longitudinal

30 centeriine 29 of the sanitary napkin 20. The term "capillary channel fiber" refers to a

fiber having a cross-section forming an open channel passageway for transporting

fluid along the length of the fiber. The fiber cross-section can comprise a number of

different shapes, including but not limited to C-shapes, V-shapes, and H-shapes. The

following documents are incorporated by reference for the purpose of disclosing such

35 capillary channel fibers: U.S. Patent 5,281,208 issued January 25, 1994 to

Thompson et al.; U.S. Patent 5,200,248 issued April 6, 1993 to Thompson et al; PCT

Publication WO 93/02235 Fibers Capable of Spontaneously Transporting Fluids

published February 4, 1993 in the name of Phillips and having a U.S. Priority date of

July 23, 1991; and EP Application 0391814 Fibers Capable of Spontaneously

40  Transporting Fluids published October 10, 1990 in the name of Phillips and having a



Landisville, New Jersey. Alternatively, the nesh scrimcan be forned to be
hydrophilic by including in the scrimresin additives that bloomto the
surface of the swimand render it hydrophilic. One such additive is
a Xantrex pol ypropyl ene resin avai l abl e fromthe H nont Conpany of
Del awar e. The&é%i second and third 30 el ements 120 awﬂ%}" be
formed froma'v f@ of hydrophilic apertured subst rates, 1 ncl udi ng
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130 can be forned is an el astoneric neltbl owmn nonwoven with a basis weight
of bet ween about 40 to about 120 grams per square neter coated on
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nonwoven hydrophilic. S
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WO 95/ 27457 000 grams per 9000 meters oftow length, and can have a total we:ght of about

PCT/ US95/ 04090 - 0.25 gram to about 1.5 gram. The capillary channel fibers 310 in the & bundfe are
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desi gnated as conpd¥fBs gitudinal centerline;.
conponent 1110 can absurbeasmﬂd)h@sﬁolaxamngurestlrst eI ement 110 corrponent
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total denier of about 50,000 and a weight of about 1.0 gram. The fibers 310 can
comprise helically crimped polyethylene-terephthalate (PET) fibers having a crimping
frequency of about 3 crimps per inch, a crimp amplitude of about 0.45 mm, and a
relatively deep C shaped cross-section having a channel width of about 55 micron

20  and a channel depth of about 102 micron, with a denier per fiber of about 24 grams
per 9000 meters. Such a tow bundle of fibers is manufactured by the Eastman
Chemical Company of Kingsport, Tennessee under the designation 4SW "Deep C"
CX Low Crimp Helical Tow, SW-405.

In another embodiment, the tow bundle of capillary channel fibers 310 can

25  have a total denier of about 25,000. The fibers 310 can comprise helically crimped
PET fibers having a crimping frequency of about 2.5 crimps per inch, a crimp
amplitude of about 0.9 mm, and a C-shaped cross-section having a channel width of
about 53 microns and a channel depth of about 50 microns, with a denier per fiber of
about 10 grams per 9000 meters. Such a tow bundle of fibers is manufactured by the

30 Eastman Chemical Company under the designation 4SW "Spread C" CX, Low Crimp
Helical Tow, SW407.

In yet another embodiment, the acquisition zone 262A can comprise a carded
sliver of staple fibers having a total denier of about 60,000 grams per 9000 meters of
sliver length. The fibers of the carded sliver are longitudinally oriented and can have

35 a6 inch staple fiber length and a fiber denier of about 27 grams per 9000 meters of
fiber length. The fibers can be helically crimped PET fibers with a crimping
frequency of about 6 crimps per inch, a crimp amplitude of about 0.5 mm, and an H-
shaped cross-section having a channel width of about 43 microns, a channel depth of
about 61 microns, and a denier per fiber of about 27 grams per 9000 meters. Such a

40 carded sliver is manufactured by the Eastman Chemical Company under the



10 conponents 1120 and 1130 can be bonded to the conmponent 1110 at spaced
apart | ocations along the I ength of the conponent 1110, such as with
an adhesive. The di scussi on bel ow refers to adhesi ve bondi ng of the
conponents 1100, 1200 and 1300, but it will be understood that other
bondi ng neth be used. For I nst ance, the conpo be
thermal |y orgﬂf$¢@£%nically bonded together. 15 Alternat?ggp§, the
conponents can be nechani cally bonded together in a pressure bi ased
nip between a relief patterned cylinder andd2an anvil cylinder according to
t he teachi ngs of above referenced U. S. Patent 4,919, 738 issued Apri
24, 1990 to Ball et al., which patent is |ncorporated by reference.
The conponent 112dﬂﬂsmumM$MéﬂTa$XaCﬂﬂmBﬁMWEﬂnspé@ﬂ“ﬁhrough a flrst n|p

f;)r mE? 20t btet \t/veen alnf et Shother édenﬁéﬂFgfee acghisiion %ﬁéé@ﬁ%?&an eross- I ng
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adhesive to a si dg'r']fﬁjch'l'!eos'(? gm%nate P?%iog %?Egjs%ej’ﬂ@&'%téﬁ??'qaﬁ%ﬂq%ns
after the conponesl isincgpozated byrdﬂeemrfotfthe pergodsyofrdidclosing cross-lirked tellulbsio3. A

sui tabl e adhesi vegbds il f uci R e thERGisddRIcha kR, T om the
Fi ndl ey Adhesi onent

1120, al ong V\Alph co ﬁ'nntéﬁ t?‘@"m\/\ﬁs eéﬁ%ﬂquﬁ‘%" Zone 263 A% cg &ni p
formed by a seconép"png-mdlecﬂf lmnpdm&ls |ooented)¢4pdlaw0¢5nnellﬂ®7§ 3 Ihdisposed between

conmponent 1120 i Sbwde@ﬁwdmy&tsgzenmwsundw&ba SHanR BB 3 lolid Gbikdd tb he
1790 and 110" oglirbapded et dayhrs 24y, by BiiE Veiﬁdﬂci@admﬁqﬁ tnr?oﬁrﬂ%me?&%iooa
1007 can be chi | | adhesive bondingrandsitrasomip bomding. ofThQ lhonded Hfibet iayers 320 serve to
-]I.-?EOS;JII:I f acehs?ﬁedr@fdlyt&cqmmm ﬂhﬂﬁ,&nd@@?oﬁ%ﬁdi@&ﬂohﬁnﬁ &%&eacl f atnd
rou e an iTs
web speed ° W g‘ﬁé;% :ﬁle u%e grget”a%ﬁ% bﬁg"’e@ﬁ?"’% gﬁt] @m First
nip. This web speed Thet"“’d’l“?‘#‘ép mwch@métﬁbméwﬁ@@mm wf @bousind
thereby different 25000y aml congpise PET ibefiShaving @NDQhaell cidss-Sectioh aith\£ cliadind] he
conponent 1110 prmg &ww@&mgﬁqm&'&g&&%@ 99 miEQRHR GARY achibf© 1 0

t he conponent or exa e Co ssiton roll

sane di amet er 20t heer fberpf@ ﬂ&lzlz Wﬂ?ﬁﬁ%@?‘ﬁ‘ﬁ Syh & topy offibersyis mapyfactyred
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The bonded fiber layers 320 comprise a bonded network of capillary channel
25 fibers and bicomponent binder fibers. The bonded network can comprise about 90
percent by weight capillary channel fibers and about 10 percent by weight
bicomponent binder fibers. The bicomponent binder fibers can be thermoplastic
binder fibers such as DANAKLON ES C 1.7 dtex x 6 mm crimped bicomponent
binder fibers. The capillary channel fibers of the bonded fiber layers 320 can be
30 helically crimped, staple length PET fibers having a C-shaped cross-section and a
staple length of about 1.5 inch. The capillary channel fibers can have a crimp
frequency of about 7.5 crimps per inch, a crimp amplitude of about 0.4 mm, a
channel width of about 52 microns, and a channel depth of about 47 microns. Such
fibers are manufactured by the Eastman Chemical Company under the designation
35 SW408. The bonded layers 320, combined, can include about 0.45 grams of the
capillary channel fibers and about 0.05 grams of the bicomponent binder fibers. The
network of fibers can be formed and thermally bonded as described in U.S. Patent
Application Serial Number 08/141,156 Catamenial Absorbent Structures Having
Thermally Bonded Layers for Improved Handling of Menstrual Fluids, and Their Use
40  in Catamenial Pads Having Improved Fit and Comfort filed October 21, 1993 in the
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are carried around first and second reversing rolls 1011 and 1013 in a
general ly serpentine path. An adhesive applicator 1200 then applies
adhesive to gapart | ocations on a side of the gwaviRedaNe 1110
not joined to the conponent 1120. The web speed around the rolls
1011, and 1013 can be numintai ned equal to the second web speed to
maintain the tensile elongation in the conpsnent 1120. 10 The

intermttently joined conponents 1110 and 1120, along with the
component 1130, are then directed around a roll 1015 to press the conponent

1130 ~info empmofiRichardswt 8l vhidliepateht apiplicationjsoncerporatdd Keréin byweferénce.
Jag?gzavteol tshgnf: er mgﬁau&{ 3zocanameldu%ﬂs Eh%&gg?@&ﬁi%wﬁ%@@ h &ibi’cby
speed ar ound thenBB‘F| ef]@"‘&ms% %ﬂ'ﬂ%h@ﬂm inhaiha a“‘{j%ba é"?@nﬁ%\eb
speed to nmi nt ai nbetiwee!témulSetoebmmgagmmsgensquarhmetmnponent 1120.

Prior to being joined Jﬂcﬂe@ Eh‘?iﬁﬂ 1,;@{%,;

directed at abhirdwe E‘%ﬂ thro:gnb la&gg‘;’)& or ned 06 fbasi |§f<} a|r of
conpressi on r 3P s 39 BFRMS PEFAYArE Bieter 2 fgnsily o a'{‘WF 8 3} gREReh ‘?B%‘éﬁer

third web a pasihingprestire bfabsutt 01k pounde persquanelincke land pZaii‘eetion\Muclaiesst he

conponents 1110, J,?&thom.m%463}&&&&%&&&@&@5&&5}&%@@&'herQ,il.&ed Thi's

web speed differeptial _stretches cojrpone so,th
conponent 1130 ok m@mmvépﬁmwm POERRET capilary chppd onent

1110. If the thir dndgious b percerd bg oueight bizompeneht bisder \fibers s (Fhe bindehfbers can
percent € mos kol IAARBOReES G107 4 g i iyl 11
ltohl rd web speed i §Qq%@ésﬁg E‘? a ?%? gpﬁr ?fo%%aﬂ?m? REF #Mﬁgf'%mamd
t he percent el ong&bﬂt@ncmflﬁenmps’rpﬂnmh alkctig amplitude ofliabout P29 mma & channbjan
(or less than) theidiRbfaboit 4 midkns, afd'a SHankd] Bepil GPDBENY7 tibrfls. Such fibers are
The combi ned compgnents 14100 £120:m E‘He:mcaiéompé‘n'y% & dbsiBnsioNBRATH!

20 While particular embodiments of the present invention have been illustrated

and described, the scope of the present invention is defined by the appended claims.



1150; can be directed at a fourth web s U= oFAEd
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whi ch t he backsheet 50 and support menber 80 are f med, Or
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materi al s fromvm t he topsheet 40, wi cking nmenber 70, and central core
segnent 62 are formed. An adhesive applicator 1200 can apply adhesive to a
si de of the conponent 1150 prior to éfigagenent of the component 1150
with the 35 conponent 1130 in the fourth nip. The assenbly of conponents
1110, 1120, 1130 . . and 1150 can be conbined in later operations with
ot her sanitary n rents to forma conpl eted sanitary napkin
20. The Aedisposablé mbsorbents tarticlec having: anjvogiowine! tétélive)dd daterall 30

can be rel axed, ﬁegm,g;:ﬁ% g&lfﬁd Rﬁ?i‘nbﬁla% é,m%og,& dififtg Rt A er
the conponents 1110, cef an '%o 4’5;2 Ehe conponent
1150 in the fourth nfegon taruceoompn
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25 5 the stregg({]mn% eél? ¥hchopdhb@; stretched corrponents
will elastically ntrac rel afive othec on
t hereby gather the cﬂ'hﬂlﬂ% cpre; gisp ate the,fop ’(?i‘g%t ﬁt&%%‘“&‘g‘

A lifting menber 100 hawbsmbgot @ateshaiing wlwdgltedlﬁldenwttand)m h@r%mdﬂhh@he

varies al ong theabgmgbrggmﬁl;}gu@ fting rrenber can be forrred by
varyi ng one or nore of the speeds th,t Oﬁﬁé’hl on of
t he conponent. 1120 rel at # & cophggmmt %’&1 Weary

al ong the I ength of the int disposableahsbspentarticls
a first longitudinally extending side core segment, the first side core

segment disposed intermediate the longitudinal centerline of the
disposable absorbent article and the first longitudinally extending
side of the disposable absorbent article; and
a second longitudinally extending side core segment, the second side
core segment disposed intermediate the longitudinal centerline of
the disposable absorbent article and the second longitudinally
extending side of the disposable absorbent article; and
a lifting member disposed intermediate the backsheet and the central core
segment for providing Z-direction displacement of the central core
segment relative to the first and second side core segments.

2.  The disposable absorbent article of Claim 1 characterized in that each of the
first and second side core segments is separate from the central core segment.

3. The disposable absorbent article of Claims 1 or 2 characterized in that the
central core segment has a lateral width less than the lateral width of the
absorbent core.

4.  The disposable absorbent article of Claims 1, 2, or 3 characterized in that the
lifting member is nonabsorbent.

5.  The disposable absorbent article of Claims 1, 2, 3, or 4 characterized in that the
lifting member has a wet caliper reduction of less than about eight percent.

This Sheet Has Been Reilaced
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conponents. Once the tension in the akei8, SHERE ASBEER
contraction of the conponent 1120 reﬁm“ﬂmmllﬁﬂmHmpon nt 11 EPM‘FEDvary
al ong the length of the intermttent!|y jeined Ther eby
form ng.pleats 115 having 15 different Z-direction hel ght S. The

Z-direction hgj the pleats 115 can al so be

| engt h of the%‘?&h7 menber 100 by hol ding the el ongation gf‘ﬁﬁh
conponent 1120 constant while varying the spacing at which the conponent
1120, whil e elongated, is attached t®5 he conponent 1110.

Alternatively, the Z-direction hei ght of the pl eats 115 can be
varied by varying both the el ongation of the conponent 1120 and the

spaci ng at whi ch the Thesligpasable mhmlepf@@:ml,&,ﬁaﬁmé characterized:ip that e
conponent 1110. thenmngmenﬁbrgu&avdel uc’ﬁﬁn&ﬂiohﬁﬂwﬁﬂi'edhﬁiaﬁoﬁfm ng a

pleated lifting nenber Y 100 to a
w cki ng nenber 70 andp%%ﬁﬁm%%g&a?pawﬁ&%gf{h E’#—inﬁ%‘regﬁgp t hree

continuously fed pieces of material are designated as corrponents
2110, 2120, and 2%30. TheEdi leOdbssrbi@itattivle SRCHIABANL, 2,141,(5 or60haractenzedm

corresponds to the fi e of t.h

2120 correspo ﬂﬁm %t@pggego%ﬁg%%ﬁ%%&gOWConponent
2130 corresponds to having a plumalityef pleatscalong thel lenpthrafithe ¥Bing mwmber, she ph
continuous webs 2070 Revihgd(BGirdcHorhéght For providing Zldiréetivoardi hbamitbﬂafadstﬁon

wi cki ng nmenber 70 and e t vely. 30 The
conponent 2120 is | at eétg @HQ%%OB@%?géfﬁgbou&gg . Likew se, the
conponent 2110 is laterally supported by a guide 2038. The conponent 2120

iscI 200 ﬁarri Ff* thmum&poaabw'absdmciabfmamﬂmimd e&ﬁ&hﬂ:u&m&tﬂm\@%
an 7. The rolls ated to have a surface
speed | ess than that 8?’%"3%0& %gh%?dat%%ﬂom Tolls 2025 and 2027 to
t hereby el ongate the conponent 2120. Internediate 35 the stretch rollers
2005, 2007 and the, meqpé dfspﬂshlse absdthent’ Qrtidle df\Claifi® 'M06 8 rdharactéd#dd in that the and

2120 dth 015
and. S Loty TLZH%“%@G@E% .ﬁéﬂﬁ r?‘*@ﬁ@%*%%‘ﬁ?ﬁmgﬁ é’%"‘%‘ﬁ‘@
conponent 2110 to the the first elemeqy a5 sppg %paedwswﬂongfwee&ﬂle

| ocati ons al ong t hei r add=¢lgtabterize@tie thiadlelastic contractioR @f thehesond qhémanai-alanyemd

proj ect | ons 2018 Ppace i tehesNEH thd n ldnth oWl eunsth he 10 ekl 2017

to provide the desire ong the conponents 2110 and 2120.

10. The disposable absorbent article of Claims 1, 2, 3, 4, 5, 6, 7, 8, or 9 further
comprising a wicking member for conveying fluid intermediate the central core
segment and the first and second side core segments.

11. Thedisposable absorbent articie of Claims 1, 2, 3, 4, 5, 6, 7, 8, 9, or 10 further
comprising an absorbent gelling material disposed intermediate the lifting
member and the central core segment.

12. The disposable absorbent article of Claims 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, or 11
further comprising an absorbent gelling material disposed intermediate the
lifting member and the backsheet.

13. The disposable absorbent article of Claims 1,2, 3,4, 5,6, 7, 8, 9, 10, 11, or 12
characterized in that the central core segment comprises an acquisition zone
having a density less than the density of the first and second side core segments.
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mesh scrimand ULTRAFLEX el as tes of the rolls
2015 and 2017 can be heated to about 300 degrees Fahrenheit, and
the interfer ween projections 2018 and roll rso. be set
to zero. The conponents 2110 and 2120 exit the nip ornme y rolls
2015 and 2017 thernmally bonded together, with pleats 115 forned in 10

t he conponent 2110. An adhesi ve*@appl i cator 2028 applies
adhesive to the conponent 2120 after the conmponent s 2120 and 2110
exit the nip forned T\{x t he rreter roI | s. 2025 and. 2027 e adhesive
appl i ed by appl i c4¢ orThodisppsable ghearbens articleaf Qlaims 1,203, ‘bén?ﬂn%»rﬂ 1%112013 or

t he conponent 2070 at13cehwsastesized nin behatdthe ocentddl | core? 8ément dompiisés Idngimdimally y, an
15 adhesive appli Catoﬂént&pga&élgxg%hh@ﬁ oating of adhesive to the

conponents 2130 and heS|ve applied by the applicator

2029 serves to join the conmponents 2130 and 2080 together as they

are conveyed adj akSentA mold farfornthsy an abriail sbserbert eoresthe mold comprising:| at er bond

conponents 2130 and %&Q {0? corrponents 2110 and 2070,

respectively, at the wn ream bondlg (rfﬁ‘?j 035 apd 3'83 )

Prior to bonding the® 7°a"‘f5he

conponent 2070 is di rectmﬂédrhyugienmetbnm aﬁdaafoth:ﬂﬂ@ﬁbomﬁwall,lang to

Fi gure 11B, tongue

3100 and fol di ng pl Om&%%%aﬂﬁoﬂﬁﬁfdﬂ:ﬁ?ﬂ@%gb%@#ﬁ?ﬁlgtg% s F

conponent 2070 is carried over the tongue 3100 and t he S|des of the

conmponent 2070 arks. c The meld reditedin Cléim Saonipridngd maivof géiethlly pamlid] patitions25

folds 2071 are fornmed in the corrponent 2070 which correspond to the folds

71 in the w ckin fter the conponent 2070

is fol ded, the co]r?poﬁ.E"rﬁ‘gld “"2%195‘ 16, phprastetiged jp ”hem°ld$‘l‘,'§'ﬁi‘|l’8’a‘°f‘ﬁfough

the nip of the bondi ﬂ@penmetsrmﬂﬁrdawddﬁﬁsindmathMmhppmnmsextend

2070 and 2080. The bgggid S8 al ly extending
g accg&mcﬁéﬁtﬂg&éﬁﬂ&l th &Ptﬁ&%%m '%

gr oove 30 2036 fo e conponents 2 and 2130
whi ch are
18. The mold recited in Claims 15, 16, or 17 characterized in that each partition

comprises a passageway for interconnecting adjacent cavity segments.

This Sheet Has Been Re’ilaced




sandwi ched between the conponents 2070'éhdJ2080 The continuous | am nate of
conponents. exiting the bonding rolls 2035 and.2037 is cut to the desired

|l ength to form i ndi vidual tissue/l¥ftihg member |aninates 2050,
each conprising a support menber 80, a wi cking nenber 70, and a
lifting menmb sposed between the 35 menbers 70 cut and
slip assenbl;e/w s;%%ﬁg): s manufactured by the Curt G ’@yrr%@r?y of
Sheboygan Falls, Wsconsin can used to cut the continuous conmponent s
to the desired length. Such a cut and sli assenbly can include a cutting
roll 2044 and a vacuum drum 2045 for car esng the |l am nates 2050 to a
downst r eam conveyor, at which point the | am nates 2050 can be joi ned
to one or nore other 40 conponents of the sanitary napkin 20.
WO 95/ 27457 31 2 Y
PCT/ US95/ 04090 28A 71 64 27 5
The lifting nmenber sh in Figurey 1-5 has git i Qy ext endi ng
pl eat.ed el enent 110. ali . é& it can be
relatively easily factured t he ¢onti hpou 18 °C bed above,
and maintai ngfits ré&ili y eveh aftyr ' Aor ext ended
periods of t G S-arH n 'y packaged or to
use.) O courge, her lifting 10 mepbey’s i tfhout departing
fromthe scope "he present T nvepil o : It a “Ton
Serial Nunmber2898/ i i nd | Mfer naff mng
Conponent fi lgpg mber 2041993 in the 8o S.
Pat ent Application ri al 4Kumagz 07/ 601253 i/t gry n Havi ng
Conponent s Capa®ye of Separationiin 6629, 1990 in the
nane of Visscher et al. Nncar perat e reggence, for the
pur pose of show ng conponents c@gB b92£_.. 7 50 Pﬁg 1
31 2 110
- —
00

40
et , 41
AN o




of providing relative Z-direction displacement of different portions of a
sanitary napki n. The w cki ng nmenber 70 conveys body
exudates fromthe central core segnent 62 to the first and second
side core segnents 64 and 66. The w cki ng nenber 70 20 can al so provide

| at eral support. to e lifting nenber 100. A preferred w cki menber
70 conpri ses S#fésf}?}éﬁmre webs of cellulosic fibers, each mﬁ’g@?%"@”ﬁ basi s
wei ght of between about 10 grans per square neter and 65 granms per square

net er. A particularly preferred w ng menber 70 conprises a tissue
paper web have a basis weight of a & 42 grans per square neter. The
w cking nmenber 70 is 25 preferably made according to the teachings of

U. S. Patent 4,637,859 issued January 20, 1987 to Trokhan, which
patent is incorporated by reference. The support nenber 80
transters l-oads fromthe lifting nmenber 100 to the backsheet 50. The

support nenber 80 preferably has a | aterap W dth gl2ater gq4han the
| ateral width C of the lifting nenber 100 tONdistfibute/l oag2 fromthe
lifting nmenmber 30 acH ' ik t e backsheef, 50. The

support nenber can & so,, “ e LGP a0 i£s Vength 4 wi dt h.
A preferred sup%(s))?[\ﬂg S g TN ‘\ "\ ror ¢ webs /0f ‘Mﬁ
cellulosic fibers havipg a ha= RINL ST AN § per
square neter and 65 gr &rs rtak.. SR Db ‘:‘Q‘:‘s‘\,— red 6"
support nenber 80 conprij e m Wit of about
42 35 grams pga-sguarle R A= 1 T AR N Y B
according to the R SRR e e AR AR AR R S ST R WA 7 850,
Referring to the expl oded x ew of |Fjgdre/5, /tRe \¢og€ segifenys 6 64, and
66 are joined to tHMe secondar8” t ogshekt 8y 46 by ad\esi ved0
attachnents 169. The 64 adhesi vie 4gpf achfrent s 16382an orrg]rlse Fi ndl ey

H2031 hot nelt adhesive. Anot her
attachnents 169 can be forned is

0 sui tfabl e adhesive fr whi ch

I ndl 480 4031

4
Fig. 3
; 20 704272 "5 s
\l \ 115 / 115 &2 n
44
.——-—-—"
40 46
f &
308 ‘
30A

110 <
52 82
50 L1

130 120

Fig. 4



WD 95/ 27457
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adhesi ve avail able fromthe Findl ey Adhesive Conpany. The central core
segnent 62 is joined to the central portion 72 of the w cking
menber 70 by sive attachnent 177, and the s'gﬁu egnent s
64 and 66 arg&ﬁﬁﬁﬂgg to the backsheet 50 by adhesi ve attachnents
179. The adhesive attachnents 177 and 179 can conpri se one of the

Fi ndl ey H2031 or H4031 adhesives |isted ove. 10 The second

el ement 120 of the lifting nenber 100 i 3/Boi ned to the centra

portion 72 of the w cking nmenber 70 by an adhesive attachnment 187. The side
portions 74 and 76 of the w cking nmenber 70 are joined to the side portions
84 and 86, respectively, of the support,.nmenber 80 by adhesive
attachnments 189. The adhesi ves attach tSi8L._and 189 _can ceadri se
one of the above Findl ey adhesives. 15 The thir;:Egaﬁg- .

lifting menber 100 is joined to the central portion S&3%
support nmenber 80 by an adhesive attachng 191. Tﬁ‘ig
joined to the backsheet 50 by adhesive attas 3

attachnments 191 and 193 can conprise OX %Akg

adhesi ves. The Applicants have fo;ﬁ" oo

invention inproves the ability of a ﬁgg sani pufleid gcei v‘é6 and
hol d body fluids. Applicants have found tRat oty 0 a sanitary

napkin having a single piece airfelt core w
100, the sanitary napkin 20 shown in Fi d¥thes
fluid holding capacity with a reduced quanti

ui valggnt body
n particul ar,

the Applicants found that the sanije =Shownggn Fi gures
1-5 having a total of about 4.2 2 po =ttt ~Pn the core
segnents 62, 64, and 68 and about 1.4 SMH.!-L' G aper in.the

ent uid
a single piece

wi cki ng and support nmenbers 70 aP9-86—p
hol di ng capacity conpared to a sanitary
airfelt core wei ghi ng abod2™s- Figures 6 and 7
show al ternati ve enbodi nents %1 30 Figure 6 the
wi cki ng menber 70 conprises a pair EhefT/ 2 /9. Each of
the tissue webs 77 and 79 hag,a cep B, /2 di sposed internediate
the lifting menber 10 na c—sd@¥ent 62, and first
and second side portions 74 ?F 100 de 74 of the tissue
y ad

web 77 can be joined, such as RS
J 120— 255

84

193



the first side portion 74 of the web 79. Simlarly, the second side portion
76 of the 35 tissue web 77 can be joined to the second side portion 76 of

the web 79. An absorbent gelling material 90 is disposed
intermedi ate the central portions 72 of the ti ssue webs 77 and 79.
The lifting ngalel, gy di spl aces the absorbent gelling mat eri al 90
in the z- dlrectlon el ative to the side core segnents 64 anPCHES9SA4q

absorbent gelling material 90 can be adhesively joined to one or both of
the tissue 40 webs 77 and 79. The absorbent gelling material 90 serves

as a storage zone for body WO 94/87457

29 5 | i qui ds passing through the central core segnent 62, and

i ncreases the liquid holding capacity of the sanitary napkin 20
over that which is available in the core segnents 62, 64, and 66

al oné. The arrangenent shown in Figure 6 provides the advantage
that the absorbent gelling material 90 is pgsitioned adjacent th gentral

core ,segnent 62, and can thergby rabidl,sach|re body flu

deposited al ong the | ongitudinal 10°“\cent ¢rl Yne 29,7f the itary napkin
20. Anb®sor bent ge||lgy~?132 FRENS A materia s ch swells
upon wetting and abs®\os at ,:{:‘\\ A .‘As; tijngs its Meight in
water. Such absorbent gel ;Lg _______ ' - \;1J$mﬁ;“ are not limted

- st o e e ~--

to silica gels and*orga |#. -v... '1&2:&&..\, 5\ pol yners.

Particul arly prefegad a'?“ Qe :. ogd” 15

acryl onitrilg rafted STH®( QD u,' [7— \‘ /‘n\ yacry| at es
: T IOTOF f.

and i sobut yl e _ee<mniid D, A

‘\“' 4 ’ r A' '__4 ’JA'.L'I JJJ J~ e "i J‘;;";. L\ e ?A
\“\‘\‘\‘\‘\V

U_ S Pa t e n t Re 3 2 6 Yine - ; AV AARARARRAY, \‘l‘\\\‘\‘ \\V\‘ “‘ A5 S S A ?.“‘ h S AT LYA\‘ 1 9 8 8 I S
I ncor por at ed hereln by 'efe7 e for e curpcse o]
50 84
100 82 86
80
Fig. 6
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showi ng suitabl e absorbent gelling materials. In Figure 7 the
support nenber 80 conprises a pair of tissue webs 87 and 89. 20 Each of
the tissue webs 87 and 89 has a central portion 82 disposed internedi ate

t he lifting menber 100 and the backsheet 50, and first and second
side portion ey 86. The first side portion 84 ,l{spgo‘gP'ossue
web 87 can b2w§0|né% such as by adhesive, to the HR%% Si de

portion 84 of the web 89. Simlarly, the second side portion 86 of the
ti ssue web 87 can be joined to the second side portion 86 of the web 89. An
25 absorbent gelling material 90 is diSf@®sed internediate the central

portions 82 of the ti ssue webs 87 and 89. The absorbent gelling
material 90 can be adhesively joined to one or both of the tissue
webs 88 and 89. The absorbent gelling material 90 serves as a

storage zone for body |liquids conveyed by the w cking nenber 70 fromthe
central core segnent 62. The arrangenent shown in Figure 7 provides the
advant age 30 that the lifting nenber 100 s not lift both the central

core segnent 62 and the 44  absor4¥ent gefAli ng material 90,,280d t he body
fluids are contained at a | ocati®¥n spaced £62An t he rer's body by
the lifting member 10862C Fi pues\ 8 and 9 @igpgl g5e al ternate
enbodi ments of the present \y nWentli on eyein £ he cehtral core
segnent 62 conprises an a density | ess
than the density of the nt | and
66. The relatively | ow ed in the
area of t ypi N\ ' LSt ri bdt e
liquids within t ; 3 =3 > ssued
May 30, 1989 emany et al./di%closes 1gm en5|ﬁy'absorbent
menbers havin ower density gcquisy 18n zonest80and i 20 40 i ncor por at ed
herein by reference. The rel@{ively | ow density acquisition zone 262A

WO 95/ 27457

PCT/ US95/ 04090 Fig. 8




30 5
centinmeter under a
Referring to Figure 8,
| ongi t udi nal
acqui sition gpne 262A in the Z-
segnents 64 and 66. The 10 acquisiti
opening 47 in the secondary topsheet

confining pr

deposited on the body facing surface 42

centerline 29 can directl
the primary topsheet |ayer

| ongi t udi nal
from
posi ti oned

preferably has a density |ess than about 0.12 grans per cubic

essure of 0.1 pounds per square inch.

the acquisition zone 262A is positioned al ong the
centerline 29 so that the lifting nenber

100 di spl aces the

direction relative to{éﬁﬁsa%ﬂ core
on zone 262A is registered w an
| ayer 46 so that fluids
t he topsheet 40 al ong the

§h$er the acquisition zone 262A
44. The acqui sition zone 262A can be

y

intermedi ate rel&tively higher density forward and

rearward airfelt segnents 2628 15 and 262C. In one
enbodi ment acqui sition zone £82A i constructgh to transport body
fluids passing through the oﬁ’n!ng 4R4in a diJection generally parallel to

the | | ongi t udi nal centerl
of the body fluids carri ¢
and 30B by the acquisition zone
segnents 262B and 262C, and the
transported laterally and in thecg-dir
storage in the first and secom de d
The acqui sition zone 262A can o0

oriented
in a direction parallel to tNg\25

sani tary napkin 20. Portions ONthe cg

Sledt” i

g-40dy fluids are

ection by the w cking nmenber 70 for
ore segnents 64 and 66.

| ongi tudi nal |y

bu risg a plurality of
capillary chan erQ$E3:rs 310 for transporting body fluids

gi t udi

al centerline 29 of the
pillar§ channel

fibers 310

regi stered with the opening 47 axe prdgferabls bonded to the primry

t opsheet | ayer 44,
fluids fromthe topsheet
“longitudinally oriented" it i
direction generally parallel
sanitary napkin 20. The ter@8 "cap a
fi-ber having a cross-secti o form ng
transporting fluid along the le
cross-section can conprise a nunber o
but not limted to C shapes, V-shapes
docunents are incorporated by referen

such as by adhes] vs
40 1 O\t

o

4N OpeEN LAarNg

bondi/ng, to enhance transfer of body
€ aPqQui sition zone 262A. By
hat thegafibers 310 extend in a
302 centerline 29 of the
aghnel fiber" refers to a

o) passageway for

gtda of ber. The fi ber
= di fferent shapes, including
and 130aps The fol |l ow ng
ol fihe purfpose of di sc&dsing such

AP8 i ssued Jdﬁhary 25,
)

u. S (\\~—//j,128§§ =

N

1120

35 capillary channel fiberg: '
1994 to =] b
=
2 =
2 -
™~
2 2

10

1021
1120



Thonmpson et al.; U S. Patent 5,200,248 issued April 6, 1993 to Thonpson et

al; PCT Publ i cati on WO 93/02235 Fi bers Capabl e of Spontaneously
Transporting Fl uids publ i shed February 4, 1993 in the nane of
Phillips and having a U.S. Priority date of July 23, 1991; and EP

Application Oﬁ%gﬁ%#:l bers Capabl e of Spontaneously 40 Tr ortin
Fl ui ds publ i she ober 10, 1990 in the nane of Phillips aﬁ‘gﬁﬁﬁf#%‘pa
WO 95/ 27457

PCT/ US95/ 044090 i 31 5
U.S. Priority date of April 4, 1989. 7/8 The acquisition zone 262A
can conprise a tow bundl e of |ongitudi naI |y oriented capillary

channel fibers 310. The term "tow bundle" refers to a collection of

general |y parallel fibers having substantiall yab{g sa fbber | ength. The
t ow bundl e of capillary channel 3ers g hav total of@AP®r of

bet ween about 25,000 to about gr anmg\ per 9000, eigrsS of tow

| engt,h, and can have a total wei ght of about \ 0 25 ﬁﬂ’@ about 1.5

gram The capillary channel fibers %@&i n the B™\QJ an

preferably located in at |east the al 2087 r eais no?l'gg?n 20
as neasured al ong the Iongltudl na\, cen erveeg A .!L~~ ext end
substantially the full [engtdoss{ 2180 ah 292 e e3> 2088\ i N
Figure 8. 15 In embddipRa!t | w e b 4 ry channel
fibers 310 can have a “Bro t Ot 3 F deni er '\ﬂ!l" FOP—anc hoa ght of
about 1.0 gram TheZ2084ders 310 cal RClg

pol yet hyl ene-t ht ha| ate ( PEY) q L ?\ regihcy
of about 3 cri%?gger iach, a oyi m(ﬁ '.-!i':.“ c :‘\.“« A and a

relatively deegyC sRapllcroRt=se rT--— e ““W of™2028ut 55
- ARG 2bour) 10200

mcron 20 and a gA a denpeso per
fiber of aboutzi24_gyaye

Fig. 11A




per 9000 neters.
Chem cal Conpany of Kingsport,
CX Low Crinp Helical Tow, SW405.

tow bundl e of capillary channel

about 25’0003"%“@?%?ger5 310 can conprise helically crinpe

fi bers havin ing frequency of about 2.5 crinps per

fibers 310 can

Such a tow bundle of fibers is manufactured by the Eastman
Tennessee under the designation 4SW"Deep C'
I n anot her
25 have a total

enbodi nent, the
deni er of

nﬁssm 40901
qFﬁc , acrinp

anplitude of about 0.9 nm and a C shaped cross-section having a channel

wi dt h of

about 53 microns and a ¢ ne
about gzg

with a denier per fiber of
tow bundl e of fibers i's manufactured by the
under the designation 4SW"Spread C' CX Low Crinp

SW07.

I n yet anot her enbodi nent,

can conprise a carded

of about 60,000 granms per
of the carded sliver are
inch staple fiber
meters of

fibers wth a crinping

| engt h
fiber

gr

| depth of
ams per
30

9000 neters.
East man Chem cal

about 50 m crons,
Such a
Conpany

Hel i cal Tow,

the acquisition zone 262A
sliver of staple fibers having a total
9000 neters of

deni er
sliver length. The fibers
35 a6

ongitudinally oriented and can have
d a fiber denier of about

| th. The fibers can be helic

—frMQrercy®of ab

9000

27 ns per
i crinped PET
06 cpnpgoper inch, a crinp

anplitude of about 0.5 and an H aped crg&s-section having a
channel wi dth of abp 1-45 nlcrons a channel jdeptn of about 61
m crons, and a deni e@ er of abo® 5 9@@ meters. Such a
40 car ded \car. R840y under the
WD 95/ 27457 :
PCT/ US95/ 04090 : 1 352 5
desi gnati on 4gyg-—H-1L . 520
522—T | A—522
\ / _ \\ .
50 502 \jgp \‘510 Fig. 12
566
574
578 564 558
553 //558 552
| &5 By
566 l 566
7 554
/ 58

c | | Fig. 13



_ RTmP co
.In yet anot her elpodi ment the é’(JC%JI STt | on LEone 262A can conpri se Ccross- kY
Jinked cellulosic fibers. U S. Patent 5,183,707 issued February 2, 1R (R

Herron et " "al. is incorporated by reference for the purpggs, of +

di scl osi ng crossalinked cellulosic fibers suitable for i;‘v‘.;n nRep\q&wm
form ng the acq i on Zonewaﬁ%mﬁ&u“momﬂvmmﬂﬁﬁ)odl men R i n

Figure 9, the. a::qu:r"mtlon zone 262A CHTHopaLRuea t ow bundle of

| ongi t udi rNTERNATIONAL APPLICATIONPYBIISHE UNDER HHE?AJ'EUT GOOPERATION IJREATY (PCT)
bonded ﬁ)qg&,;;m&m dibes £ ow bundl e !@gghd T %NE? Les T | DERYWOPd&R:
de ﬂg) y any s w 1457

j oi ned |t t he bonded fiber |a 5% ur tabl'e’ neans,
I ncl udi ng - 'bﬂ?% | m ted to eas)\medmmllmyimmhmbt I a$Qdfbed 1995 (19.10.95)
bondi ng—Fhe—bonded—+ber—tayers—320 ser v tU

5—ra'p'r'd't-y—acqm-r'e—b0tty———
i ds | (22) Nikesh Ciplicassn oseioam] F4) A T Reyid y/The Procter & Gamble
LL:‘I”.’C:Z' 6:3) &L,;m dipst: ?r?‘j?ggv;;f:%;@gg% dgbg%"' ﬁ% @ﬁ ‘FF." By Criratn gt

di r ecii * The apillary channel fibers 310 can
havei'.a 'épgt al deni er of about 25, Oom?]r;d conpri se PET fi berlé havi n
C- shapq ction neI @% éﬁ ?" ﬁ%

a chanrnjel de %gf aboﬁ\#p'gg”ﬁt cro wi Thi a VIN. io

22 grans per 9000 meters

t he Eaqt{iheApp i B
Uncringed T DYV
have a

| ayers VAl
bi corrp(t nen':‘%%ﬁ

per cent

bi conpc nent %ﬁﬂﬁbﬁ
t her nogl ast IcRow Shirley, Bvi 2

crinped bi cdﬁpﬁ)ﬂ@ht LAMPSON Patriny des; 826 &ademy | The capillary channel fibers of
the bomded i % %}dﬁ%o pe helical ly crinped, staple |ength
PET fi ers t(nasw mgma: BI506GS mcﬁswp and a stapl e length of
about 1.5 i Ginpienadir@B4264U$ ary channel fibers can have a crinp

frequency of about 7.5 crinps per inch, al crinp anplitude of about 0.4 mm

uch a tow of f} ber ssK, @, wamfmm .BB.

s
pill mc 1) patent

The bonded fi ber
'plllary channel 25 fibers and
Rbikke§an conpri se about 90

5 andWidipo isterndtionaheprdiearbrt &9 o regibiished
bi n@E R FAPEREN be

5 DANAKLON ES C 1.7 dtex x 6 mm

a channel w dth of about 52 m crons and a channel depth of about 47
m Ccr ong Such fi an= a0= Chem

under QMWSWYWVWW%E@WMWW can

i ncl udée 0. 45 grans of the . capill ary channel fibers and about

0. 05 grans t he bi conponent binder fi IfeY s
can begﬂforﬁeﬁmemdaplﬂhesrﬁally bonded as ddscrib

Appl i c ﬁ‘ét’gmﬁr 08/ 141, 156 Cafaneni St ruct ures -Havi ng
Ther mal thlOn%&dskgﬁ wef Oor | mproved Hafjdl i ng [ 40

i |§ae|tary napkin also mcludes alit- - yee———al
Their | ing member for displacing the cen- ‘-

tral core segment relative to the -
side core segments. 20 ~ a

\\\\\\\\\\\\\\\
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40 i'n Cataneni al Pads Having Inproved Fit and Confort filed Cctober 21,
1993 in the WD 95/ 27457

PCT/ US95/ 04090 33 5
nane of Richards et al, which patent application is incorporated herein by
reference, : The bonded | ayers 320 can have a density of about 0.02 to
about 0.06 gram per cubic under a confining pressure of about 0.1
pounds per square inch, and a basis wei ght of bet ween about 15 to
about 45 grans per square neter. I n anot her enbodi nent the
bonded | ayers 320 can have a basis wei ght of about 10 30 grans per square
neter, a density of about 0.035 gram per cubic centineter under a
confining pressure of about 0.1 pounds per square inch, and a Z-direction
t hi ckness of about 0.8 mmunder a 0.1 pound per square inch
confining pressure. The bonded | ayers 320 can conpri se about ninety
percent by wei ght PET capillary channel fibers and about 10 percent
by wei ght bi conponent binder fibers. The binder fibers can 15 conprise
DANAKLON ES C 1.7 dtex 6nmm bi conponent fibers. The capillary channel
fi bers can have a denier per fiber of 22 granms per 9,000 neters, a crinp
frequency of 3.6 crinps per inch, a crinp anplitude of about 0.29 mMm a
channel wi dt h of about 49 mcrons, and a channel depth of about 97
m crons. Such fibers are manuf act ured by the Eastnan Chem cal
Conmpany under the designation SWB76. 20 VWil e particul ar

enbodi nents of the present invention have been illustrated and
descri bed, the scope of the present invention is defined by the appended
cl ai nms.
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34 WHAT | ) REPLACEMENT SHEETS  SG
di sposabl e absorbent arti CH I Imms"l H“It i Deseriptionr: iphge .—a td aesedl.
centerline, and first and second 4 omgi udt nal§ yf eisiewgdi ng papeeds foipaged ™7

first anhd second | at er glgh Yo-8¥ingi:Bagands to tpaged ..
absorbent article conprising: [ Abstrad | I:Qdbsll Deryipaged ..

t opsheet; ali qa‘}d | mper vi ous backsheet joined to
t he topsheet; and . an absgqr.hent . c IS pORSdag
i nt er medi at WHAGRIS 65 AMED I$id t he backsheet, i h]SAl}E OF RECEfbT B4 .

absorbent core having a longitudinal length and a |lateral w dth, the
absorbent core

onpri sjng: ) ) . a.first

| ongi t udi nal‘l 'y ‘gx{@mﬁa‘:\]ﬁ absgebent, asticle Jhaving, a; inngitudingl ceerling,, g lateral
Z_egrrent bIoli spgs ecntenlin; m@iiﬁladt enl gecdrﬁﬂghgiuﬂﬁr}%ﬂy eRRA gigglsildlee joihing ff(;s_st and

i sposabl e absoyhent, arti.c nd the first .longi.tudinal.l.y extending
side of the di s{?§§%&oﬁaﬁef%}l¥seﬁ%@% s ¢ ghSorbent alticle Comprisifg:
second | ongi t udd hquid pervicqustopsheetsi de core segnent, the second side
core segnent di ' ' e ' inal. genterline of
t he di sposabl e i @?k@%&?ﬁ%@%%&%%c@#@%@@?t udi nal |y
ext endi ng si de ¥ ahsqebent sprssdispased intermadiate she fopsheet and the backsheet, the

a central core segngiabriRyt @0fd Rekving ANfbnghiedihdNBhitdamipla ReMIewdtRetef the
di sposabl e absorbent, article, the.central core segnent separate from

the first and secon®PSPSB FUBFRMPHS%Et endi ng si de core segnents and
di spl aceabl e i n t he aZfimt iengitudinaliye extending tsidet tore fsegmientartbe fiestoside sonke

core segnents, and the E@ﬁh n 21 Nt h ral cor

segnent is displaceable 'n i{:g&%?scﬁarg% I.ganlgilen%p@Hg@jr%éa; 0 .@ee ?ﬁ rtl%et
and second side core sedifposeblerabsorbentf artigle andt nfiset lonaitudinallit ¢xdending
to a second conpressed GQObf e dfpbiBle absorbent article;

a second longitudinally extending side core segment, the second side

core segment disposed intermediate the longitudinal centerline of
the disposable absorbent article and the second 'longitudinally
extending side of the disposable absorbent article; and

a central core segment extending along the longitudinal centerline of the
disposable absorbent article, the central core segment separate from
the first and second longitudinally extending side core segments and
displaceable in the Z-direction relative to the first and second side
core segments.

2. A disposable absorbent article having a longitudinal centerline, a lateral
centerline, and first and second longitudinally extending sides joining first and
second laterally extending ends, the absorbent article comprising:

a liquid pervious topsheet;
a liquid impervious backsheet joined to the topsheet;
an absorbent core disposed intermediate the topsheet and the backsheet, the
absorbent core having a longitudinal length and a lateral width, the
absorbent core comprising: '
a central core segment extending along the longitudinal centerline of the
disposable absorbent article; '
a first longitudinally extending side core segment, the first side core
segment disposed intermediate the longitudinal centerline of the
disposable
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2. A di sposabl e absorbent article having a | ongitudinal cen '
| at er al centerline, and first and sec I“[muml "I]I I”I'I
| ongi tudi nally extending sides joining first and * ¢ L M S =

second Faterally extending ends, the absorbent article conprising:

a liquid pervious topsheet; 35 a liquid inpervious
backsheet joined to the topsheet, an absor bent
core disposed internedigte the topsheet and the, lgflacaﬁ;heet,,the

absor bent core having a2tsgrhgnt adicleaand, s dirst lopgitudinally sxtandipg fide of the
absor bent core conpri Sidigposableabsorben_t article; and _ a central core
gfgg‘gg;bfgt ending a Ogegﬂt\{ﬁ(g{ AGinbiy eRBnaiE R Eor8 Sofmedt"Fhe secgnd side;

| ongi t udi nal |'y ext endi ngprsiségmentr disposedrintermedinte fthe kingiudisal cnterline of
g o sPosed 1Nt er MRl @isgodit. LR Uil &RMAY Sl forafidinally
absorbent article and tfxdendingside ofthe disapsable apserhentamticle a9dde of the

di sposabl e absoj liftiig enitiel lispd8éll intermediate the Badl@R&U CarldOfh! Edngian abley t
segnen

extendi ng side core_se t he .secgng si.de .. core

di sposed i nt er nedi afe@'i%rﬁzrg %’6 rfﬁ?‘(‘ﬂ‘&gngﬂﬁi'@&'ﬁ?'b (Jisplagement of the central core ™o
di sposabl e absor bensegarent relativa el the firstsand aacbridaside donel sepmicnts.

extendi ng side of the disposabl e absorbent article; and alifting
menber di sposed internedi ate the backsheet and the central core

segnment f or 3pr o¥helidisposahie: sbsatbent article rafcClaim Ziiveorein eaehniof ghe tieg ansht r al
core s&RETBIAE cbR Ri¥Rts iCsephiate fréh thQatraP&RE deghietl COT €

segment s.

4. The disposable absorbent article of Claim 2 wherein the central core segment
has a lateral width less than the lateral width of the absorbent core.

5. The disposable absorbent article of Claim 2 wherein the lifting member is
nonabsorbent.

6.  The disposable absorbent article of claim 2 wherein the lifting member has a wet
caliper reduction of less than about eight percent.

7.  The disposable absorbent article of Claim 2 wherein the lifting member has a
wet caliper reduction which is no more than about 20 percent greater than the
dry caliper reduction of the lifting member.

8. The disposable absorbent article of Claim 2 wherein the lifting member
comprises a longitudinally extending lifting member having a plurality of pleats
along the length of the lifting member, the pleats having a Z-direction height for
providing Z-direction displacement of a portion of the central core segment
relative to the backsheet.

9.  The disposable absorbent article of Claim 8 wherein the pleats have a Z-
direction height of at least 10 millimeters.
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segnent . 4. The di sposabl e absorbent article of Claim?2 wher éi n"the °

central~ core segnent has a lateral width less than the lateral w dth
of the absorbent core. 5. The di spggabl e absorbent article of Claim?2 .
wherein the lifting nmenber is nonabsor bent . 6. The di sposabl e

absorbent artic of. cl aim erein the |jffing nenher has a wet

cal i per r edL(E't i i‘ﬁe o‘i‘sﬂoé&let%é?f Mo atic @ﬁtéﬂﬁgﬁ‘c nyherein 7the ﬁ?f'ﬁ% Be@Besabl e
absor bent arti ctemprdisef] apleattdwiiat elemenhand id sédogd neterhent jbiasd ao the firstwet
cal i per reducti | ' I . r t sareater than the
dry cali per redg@fn}é@n&%#@ﬁd&%ﬁtﬁcﬁ?gﬁ%ﬁ%‘é}g%e gglgﬂ? ?ﬁgﬁedlﬁgsﬁggggqn% sor bent
article of O ai wherzin\plastisi ¢pntnaetion off theseeandoelement relative b thesfirst element

| ongi tudinal |y guheRdhdfirst blbmbito T fleald BY HR0ick dlinifst] 1 Ly Of pleats
along the length of the lifting nenber, the pleats having a Z-direction

hei ght for providing Z-direction displacement of a portion of the
central cor¢lseJhedisposable absérbait article @f Olem!Bfilth8Cedmprisingda thirdéMment,

ci sposabl e absofaenty Al dochts 9 e dlrghald iebiie' el oRlchs) P whefein
the first element is joined to the third element at spaced apart locations along
the length of the first element, and wherein the pleats of the first element extend
between the second and third elements.

12. The disposable absorbent article of Claim 2 further comprising a wicking
member for conveying fluid intermediate the central core segment and the first
and second side core segments.

13. The disposable absorbent article of Claim 12 wherein the wicking member has a
central portion disposed intermediate the central core segment and the lifting
member, a first side portion disposed intermediate the backsheet and the first
side core segment, and a second side portion disposed intermediate the
backsheet and the second side core segment.

14. The disposable absorbent article of Claim 13 wherein the wicking member
comprises a first web of cellulosic fibers having a basis weight between about
10 grams per square meter and about 65 grams per square meter.

15. The disposable absorbent article of Claim 12 further comprising a support
member disposed intermediate the lifting member and the backsheet.

16. The disposable absorbent article of Claim 14 further comprising a support
member, the support member comprising a second web of cellulosic fibers
having a basis weight of between about 10 grams per square meter and about
65 grams per square meter, the second web having a central portion disposed
intermediate the lifting member and the backsheet, a first side portion disposed
intermediate the first side portion of the wicking member and the backsheet,
and a second side portion disposed intermediate the second side portion of the
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36 10. The disposable absorbent article of Claim 8 mhe(”l!l“ﬂlﬂﬂ" mll ﬂﬂll
menber conprises a pleated first elenent and a secon

to the first el enent at spaced apart |ocations al ong the Iengt of the
first elenent, and wherein elastic contraction of the second el enent
relative to the first el enent gat3ers the first elenent to formpleats
in the first elenent. 11. The di sposabl e absorbent article of Claima8
further conprising a third el ement wherein the second and third

el ement s conprlw@?(mgaﬁ%mhef@néﬁlﬁh@ksﬁﬂfd wher ei n the first el enment is

j ?l nﬁd ]Eo t e ltiphé Glsgbﬁwﬁbs%%eﬁp%ﬁ% 6?&3@1&1"{ @?&Wﬁ!ﬁﬂfﬁ atirg the ﬁrsttdﬁ.l I eggt h
of the first elenen erej ats. o e fi en
bet ween t he sec¥#¥qn H’& fﬁ\‘le\@ Qﬂs‘@%ﬁfsg‘ag (]al.%temll'Wédt l%sf)&aé'bf‘ %iﬁ) h ot
article of C ai theAbforbedteoresonpri sing a w cki ng menber for conveyl ng
fluid internediate the central core segnent and the first and second

side core segnents. 13. The disposable absorbent article of Claim12
wherein t hel%vl cEheglisposdbls abracheat article of flaim 2 Serther omprisivg Adabsatbertedi at e

the central Lgdlﬁﬁg a@ﬁggt 9 ihfefthidifte the lifti@HGhberdandi the cettdl €oROr i on
I a

di sposed inter e bactksheet and the first si de core segnent,
and a second si H@“ﬁﬁ?ﬁt i on di sposed internedi ate the backsheet and the
second side core segnent The di sposabl e absorbent article of Caim

13 wherein es t f re o
fibers havi hg a%ﬁg‘g’%ﬁgﬁﬁ ﬁﬁs%g%c?gggﬁalm 2 ﬁf“%& co%sgl r:ﬁl Lﬁsgk%ﬁhet

and about 65 gr geiling enateriplidisposed intermediate the'liﬁmgjnslpb@mﬂé ebaskshsent arti cI e
of Claim 12 further conprising a support

20. The disposable absorbent article of Claim 2 wherein the central core segment
comprises an acquisition zone having a density less than the density of the first
and second side core segments.

21. The disposable absorbent article of Claim 2 wherein the central core segment
comprises longitudinally oriented capillary channel fibers.

22. The disposable absorbent article of Claim 8 wherein the lifting member
comprises a wicking member.

23. A disposable absorbent article having a longitudinal centerline, a lateral
centerline, and first and second longitudinally extending sides joining first and
second laterally extending ends, the absorbent article comprising:

a liquid pervious topsheet;

a liquid impervious backsheet joined to the topsheet;

an absorbent core disposed intermediate the topsheet and the backsheet, the
absorbent core having a longitudinal length and a lateral width, the
absorbent core comprising:

a central core segment extending along the longitudinal centerline of the
disposable absorbent article, the central core segment having a
lateral width less than the lateral width of the absorbent core;

a first longitudinally extending side core segment, the first side core
segment separate from the central core segment and disposed

REPLACEMENT- SHEET intermediate the longitudinal centerline of the disposable absorbent
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nmenber di sposed intermediate the lifting menber and the back ummlml.mm""l"l
The di sposabl e absorbent article of Caim14 further conprisi

nmenber, the support nenber conprising a second web of cellul oSictfibert s
havi ng a basis wei ght of between about 10 grans per square neter and about

65 granms per square neter, the second yeb having a central portion di sposed
Internmediate the lifting rrenber and the backsheet, a first side portion

di sposed intermediate the first side portlon of the w cking nmenber

and t he backsheet. articlednd theefirsh dongitudinglty extending sigoo€the disposakldi at e

the second side porti orhbggrbgﬁ}eamcle and
REPLACENMENT SHEET

37 a segprdlongitydinaliy extendingsidersarksagment, the second side carg.  The
di sposabl e absor bent ars*egmbﬂ @épaﬁatalﬁa:ﬁ&hwn&an chéCEe enlt héhdf urs 6se§nd

\?Meg? Ed O¥\ebs of cellul OSI Crr{lﬁcgatgzg%ﬁxggﬁ?&lﬁ%I%gr?terhne otf the nggosta g absolr l ateral

di sposabl e absor bent arartwibeamf Bk abevoid f lonphedinadlynexieading a:deabﬁorhbent
gelling material di Spos&%osﬁﬁl?ﬁ%f’deﬂ{ E'tltcféeadd ft| ng menber and the central

core The di sposabl e absor bent
article of daim 2 *Tléﬁlﬂ&me"@ﬁﬁﬁw@ﬁedgﬂaﬁm%@tmkmeet and the central core

segment for providing Z-direction displacement of the central core
segment relative to the first and second side core segments.

24. A disposable absorbent article having a longitudinal centerline, a lateral
centerline, and first and second longitudinally extending sides joining first and
second laterally extending ends, the absorbent article comprising:

a liquid pervious topsheef;

a liquid impervious backsheet joined to the topsheet;

an absorbent core disposed intermediate the topsheet and the backsheet, the
absorbent core having a longitudinal length and a lateral width, the
absorbent core comprising:

a central core segment extending along the longitudinal centerline of the
disposable absorbent article, the central core segment having a
lateral width less than the lateral width of the absorbent core;

a first longitudinally éxtending side core segment, the first side core
segment separate from the central core segment and disposed
intermediate the longitudinal centerline of the disposable absorbent
article and the first longitudinally extending side of the disposable
absorbent article; and

a second longitudinally extending side core segment, the second side core
segment separate from the central core segment and disposed
intermediate the longitudinal centerline of the disposable absorbent
article and the second longitudinally extending side of the
disposable absorbent article;

a longitudinally extending lifting member disposed intermediate the backsheet
and the central core segment for providing Z-direction displacement of

the central core segment relative to the first and second side core

segments; and
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gelling material disposed internediate the lifting nenber and Hmm IuI"rIII” "III " ||||
backsheet . 20. The di sposabl e absorbent article

wherein the central core segnent conpri ses an acdui it i*on®
zone having a density less than the density of the first
and second side core segnents. 39 21. The disposabl e absorbent

articl’'e of daim2 wherein the central core segnent
conprises longitudinally oriented capillary channel fibers.
22.  The di sposablveebadfxetiesit fibersibaliag afbatik aveight Hf bbtsveen abourel 0l grans ipgr

menber e ﬁ'1%e hh& GBonft é@' %Eingg g?@fer meter, the web of celllultfsgr al

di sposabl e absor bent S avi ng cen
centerline, and fi rsﬁba'ﬁdh@mg)ﬁdﬁtsbrlgnglwmﬁ}'I%Xtmf!gnéidngpmldmsaj scancg

first and longitudinalfye €RfAdih tﬁd@' o¥ict &1adaN bngifinall h@xt@x*&ﬁ bent
article conprising: ongitudinalfy® ing pl l(gf(perwao sn fop st &

a liquid inpervious Sgtralpegion extending @tqrﬂ ntgsogdiate. the first a“g second side  5p,

absorbent core di spopedndna.twhéfeﬂltaé Ceritiud pbatmhﬁ‘ethe el i$ Biepdyed knstbmeadlaté he
absorbent core havin 0N d| nal n | ateral w d

absorbent core conpri ﬁ% tiber Hd th C%tral core seg“éeng \ﬁ/kx?rgin EhSr%rg %%?‘rent
ext endi ng al ong the Iportgmt Qﬁthnaiveh:srdlspdsed]mtaﬁnadim the backsheet and the first

di sposabl e absor bent
| ateral width |ess tﬁg{let %lﬁé gf ter awwéﬁupﬁ{ ?]eESch‘Séor 61{1%%6 web is
a first |ongitudi nal dispeseddntermediage the 'za&k@\esfe@dém secopd cvﬁersge 5§3'6§‘“cor e

segnent separate fromthe central core segnent and di sposed i nt ernedi ate
the longit Udl22fa| A xenrcl)‘de i:olr Ifgﬁmggf axg L}elal(AI abBor gnt%lc%rea Seoxglgl% comprising:
a mold top surface;
a deposition cavity formed in the mold top surface, the deposition cavity
bounded by a perimeter sidewall and a foraminous bottom wall; and
at least one partition dividing the deposition cavity into cavity segments.

26. The mold recited in Claim 25 comprising a pair of generally parallel partitions.
27. The mold recited in Claim 26, wherein the mold forms a portion of the
perimeter of a laydown drum, and wherein the partitions extend generally

parallel to the direction of rotation of the laydown drum.

28. The mold recited in Claim 26 wherein each partition comprises a passageway
for interconnecting adjacent cavity segments.
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38 ~article and tilll“l ﬁ ﬂl“ll nal |y extendi ide of
the di spbsabl e EMENT SHEEP cond
| ongi tudi nally extendi ng side core segnen he secon |

‘segnent Separate fromthe central core ﬁegrrent and dis osed
i ntermedi ate the Iong| tud| nal centerline of the di spbshbi28 alidb

article and t{hg Y? ?Igudl nal |y extendi ng sidelo _
di sposabl e absor ben aN and alifting | sposed
i nternmedi ate the backsheet and the central core Mgaaxt

for providi ngi.Z- dAr digposable dbsiobeac editiclé iakvinghe lﬁlgimd'mh'l cattaline, a lateral

segnent ; centerline, anmgtra%d 'le%ﬂ}% lf)féé ﬁxﬁmgl\%h ﬁ&ﬁ&@%{uﬁ* gcg 'E?S apPent s

are spaced apart erel a portion of
the central core sesgilateraly oxtengding ends, the absdrbent article GOMDESAL: wi dth | ess t han

the | ateral spammqglggtpmasﬁobgm&rrst and second side core

segnents i s dispos nt er ne e.firs cond side
core segnents, anaﬁﬂﬂgr‘rg?em?l%ba‘fks? Wg‘eﬁéﬁ%he%psme% d‘g i ndependent

Z-direction di spl at&hiossenpgore Hép@sedtmram@w@ﬂ@etgm@t | taﬁub@@<8h@ttqhe first
and second side core s&gmﬂt@m h&ﬁn 2Alon@itSda0s aktigth ahé o Beesthl aldti,cdhe havi ng

a | ongitudinal centerljne .a |lateral centerline, and first and second
| ongi tudi nal Iy ext end| n S pﬂf% first and - second laterally

ext endi ng ends, the abisgtsbtqﬂgl Lﬁgﬂ!taﬂlcleﬁten@n@rﬂdélqﬁ?gﬂ segment, the|firgfgide pRfevi ous

t opsheet ; a liquid spmedtVdigesed ardrmiaaiate th@ll@[%ﬁ:uatﬁalt Edridiessregie;

o, asorbent Z"LSVT’hépisfgﬁpaf%b&d%‘ﬂ‘ﬁfgfb%%eﬁ%@% S ARC RS ity BESRRE
absor bent core conpri si ngside of the disposable absarbent article;

a second longitudinally extending side core segment, the second side
core segment disposed intermediate the longitudinal centerline of
the disposable absorbent article and the second longitudinally
extending side of the disposable absorbent article; and

a central core segment extending along the longitudinal centerline of the
disposable absorbent article, the central core segment separate from
the first and second longitudinally extending side core segments and
displaceable in the Z-direction relative to the first and second side
core segments, and the backsheet, and wherein the central core
segment is displaceable in the Z-direction independently of the first
and second side core segments from a first extended configuration
to a second compressed configuration.

/ 2. A disposable absorbent article having a longitudinal centerline, a lateral
centerline, and first and second longitudinally extending sides joining first and
second laterally extending ends, the absorbent article comprising:
a liquid pervious topsheet;
a liquid impervious backsheet joined to the topsheet;
an absorbent core disposed intermediate the topsheet and the backsheet, the
absorbent core having a longitudinal length and a lateral width, the
absorbent core comprising:
a central core segment extending along the longitudinal centerline of the
disposable absorbent article; '
a first longitudinally extending side core segment, the first side core
segment disposed intermediate the longitudinal centerline of the
disposable
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| ateral width less than the lateral widtth &f f'he®ab%or
a first longitudinally extending side core segnent, th
segnent separate fromthe central co3® segnment and dis
I ntermedi ate the Iongitudinal centerline of the dispos

article and the first di. nal ext endi
absorbent article; an}&sor S a8 Ed Yl Iongr{ggmglg‘%ﬂa“ ‘B%é'i TR,

extendi ng side core disposable abstrbetacticlel amidde core segnent

separate fromthe, ngqdic
i nternmedi ate the | gﬁ%ﬁlﬂqgnﬁﬂ{dﬁ‘geﬁg:gﬁa g 3?9 E@g@%negga i sec sor'bent
article and the seco®8rq shggient dispesedyintexmediatentd eslpﬂﬁltl@lnai I‘iéntef[lﬂe of

di sposabl e absor bent ti¢ tdigogable absoraedtoaaicw%mamey séashsnrah dlﬂlaﬁ?' ng
menber di sposed inter ral core

diiate. th cen
segnment for providi n&n%“a'inge‘“éiﬁ g of@&sagﬁﬁmbw article; and the central

core segnent arliftiagi member tlisposed riaterrmediateethenbhckitbet mad ethe central core
segments; and segrﬁ‘eﬁf"ﬁ)b pB(ndi‘ﬁS nableRd zfduJB(%ﬁ dE@‘ééé?&nﬁonIﬁesée tr%%brght of

bet ween about 10 grans granms per
square neter, théegﬁﬁltdﬁla@%q toithe §s¢ and second Slde coresggmentavi ng a first
| ongi tudi nal |y extending side portion, a second | ongi tudi nal |y

ext endi ng si rtio nd .,a | ong i nal l'y extendin central
portion gxt eg@i p ‘SP%ﬁagkaia?them é‘?th‘kdpgtqa‘f‘h Wf‘?‘?t“ 5#31 of dhs dirssj and

K/' second side core segments is separate from the central core segment.

D

4.  The disposable absorbent article of Claim 2 wherein the central core segment
has a lateral width less than the lateral width of the absorbent core.

5. The disposable absorbent article of Claim 2 wherein the lifting member is
nonabsorbent.

6.  The disposable absorbent article of claim 2 wherein the lifting member has a wet
caliper reduction of less than about eight percent.

7. The disposable absorbent article of Claim 2 wherein the lifting member has a
wet caliper reduction which is no more than about 20 percent greater than the
b- dry caliper reduction of the lifting member.

8. The disposable absorbent article of Claim 2 wherein the lifting member
comprises a longitudinally extending lifting member having a plurality of pleats
along the length of the lifting member, the pleats having a Z-direction height for

providing Z-direction displacement of a portion of the central core segment
relative to the backsheet.

9. The disposable absorbent article of Claim 8 wherein the pleats have a Z-
direction height of at least 10 millimeters.
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a lifting member disposed intermediate the backsheet and the central core
segment for providing Z-direction displacement of the central core
segment;
wherein the first and second side core segments are spaced apart
laterally, wherein at least a portion of the central core segment having a
lateral width less than the lateral spacing between the first and second
side core segments is disposed intermediate the first and second side
core segments, and wherein the lifting member provide independent
Z-direction displacement of the central core segment relative to the first
and second side core segments.

24. A disposable absorbent article having a longitudinal centerline, a lateral
centerline, and first and second longitudinally extending sides joining first and
second laterally extending ends, the absorbent article comprising:

a liquid pervious topsheet;
a liquid impervious backsheet joined to the topsheet;
an absorbent core disposed intermediate the‘topsheet and the backsheet, the
" absorbent core having a longitudinal length and a lateral width, the
absorbent core comprising:

a central core segment extending along the longitudinal centerline of the
disposable absorbent article, the central core segment having a
lateral width less than the lateral width of the absorbent core;

a first longitudinally extending side core segment, the first side core
segment separate from the central core segment and disposed
intermediate the longitudinal centerline of the disposable absorbent
article and the first longitudinally extending side of the disposable
absorbent article; and
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disposable absorbent article;
a longitudinally extending lifting member disposed intermediate the backsheet
and the central core segment for providing Z-direction displacement of

the central core segment relative to the first and second side core
segments; and

a web of cellulosic fibers having a basis weight of between about 10 grams per
square meter and about 65 grams per square meter, the web of cellulosic
fibers having a first longitudinally extending side portion, a second
longitudinally extending side portion, and a longitudinally extending
central portion extending laterally intermediate the first and second side
portions; wherein the central portion of the web is disposed intermediate
the lifting member and the central core segment, wherein the first side
portion of the web is disposed intermediate the backsheet and the first
core side segment, and wherein the second side portion of the web is
disposed intermediate the backsheet and the second core side segment.

A mold for forming an airlaid absorbent core, the mold comprising:

a mold top surface;

a deposition cavity formed in the mold top surface, the deposition cavity
bounded by a perimeter sidewall and a foraminous bottom wall; and

at least one partition dividing the deposition cavity into cavity segments.

The mold recited-in Claim 25 comprising a pair of generally parallel partitions.
The mold recited in Claim 26, wherein the mold forms a portion of the
perimeter of a laydown drum, and wherein the partitions extend generally

parallel to the direction of rotation of the laydown drum.

The mold recited in Claim 26 wherein each partition comprises a passageway
for interconnecting adjacent cavity segments.
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29. A method for forming a segmented absorbent core, the method comprising the steps
of: o
providing a source of vacuum;
providing & mold, the mold comprising:
a mold top surface;
a deposition cavity formed in the mold top surface, the deposition cavity
bounded by a perimeter sidewall and a foraminous bottom wall, the foraminous
"bottam wall in flow communication with the source of vacuum; and
at least one partition dividing the.deposition cavity into cavity segments,
each partition providing an interconnection betwesn adjacent cavity segments;
depositing material into each of the cavity segments to form interconnected core
segments; and
separating the interconnected core segments subsequent to forming the
interconnected core segments.



