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Field of the. Invention '

The present invention relates to a disposable pull-
on diaper having elastic side panels providing a fully
' 10 elasticized waist opening.

Related Art -

Disposable diapers are well known articles of
manufacture which are designed to be worn by infants and
jincontinent persons. Disposable diapers are worn about

15 the lower torso of the user and are intended to absorb
and contain voided urine and feces. thereby preventing the

‘soiling, wetting, or similar contamination of articles

(e.g., clothing, bedding, other persons, etc.) which may

come into contact with such diaper in use.

20 There are numerous executions of a disposable diaper
available in the art which generally “comprises a
n"chassis" comprising an absorbent core encased between a
ligquid permeable topsheet and a 1liquid impermeable
backsheet. Additionally, numerous disposable diaper are

25 available in the art. which feature elastic means formed
along that portion of the disposable diaper which
contacts the wearet's waist to thereby provide
elasticized waist opening_for such diaper in use.

, For ‘example, WO85/05254 (Boussac Saint PFreres,

30 B.S.F.), published on December 5, 1985 discloses a pant

" made by attaching pre-stretched longitudinally directed
elastic to the ends of each lateral side of the chassis
and making partial cuts in the chassis inboard of the

* elastic. When the elastic is relaxed, the pant is

35 formed. The waist opening of the pant is comprised of
the two lengths of the elastics at the sides, and the
front and the back end of the pant chassis. A disposable
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pant-style diaper featuring a partially elasticized waist
opening is shown in Japanese Utility Model Laid-Open
Publication No. 107919/1991 (Kamata), published on
November 6, 1991. This diaper comprises an absorbent
part and an elastic gather divided into two parts by a
longitudinal slit. The outboard lateral part of the pre-
stretched gather is attached to a lateral édge of the
absorbent part and ends of the gather are attached to
ends of the absorbent part. The inboard edge of the
gather is unattached, so that the two parts of the
gathering work as a waist gathering and a leg gathering,
respectively. Similarly, GB 2,244,909-A (Unicharm),
published on December 18, 1991 discloses a disposable
diaper which can include an inner absorbent core, and
comprises waist bands attached to the assembly to form a
portion of a waist hole and a pair of leg hole.

None of the foregoing diapers are specifically
directed to a disposable diaper having a fully
elasticized waist opening and the problems of'providing a
broader range of fit characteristics associated with such
diapers.

Japanese Patent Laxd-Open Publication No. 28365/1992

(Kao), published on January 30, 1992, is directed to a .
. disposable diaper having an elasticized waist opening

members attached to the backsheet side, and achieves an
improved f£it of the diaper about the waist as the diaper
is worn. The diaper must be turned inside out prior to
actual use, and this may cause for the user inconvenience
or a perception of uncleanliness since the skin-
contacting surface is exposed, and complications in the
manufacture.
SUMMARY OF THE INVENTION

It is therefore an object of the present invention
to provide a disposable diaper having a fully elasticized
waist opening with an improved f£it of the diaper on the
waist and leg openings, — ———— '
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A further object of the present invention is to
provide a disposable diaper which the user can pull on
without turning the diaper inside out.

" A s8till further object of the present invention is
to provide a method for preparing a pull-on pants-style

diaper. . -

According to the £irst aspect of the present
invention we provide a disposable pull-on diaper having a
waist opening and leg openings, comprising, in a flat
state:

an absorbent chassis comprising a liquid-pervious
topsheet, a liquid-impervious backsheet and an absorbent
i:ore having a pair .of side edges interposed between the
topsheet and the backsheet, the chassis having a pair of
sides, a front edge, a back edge, and a longitudinal
centerline which divides the chassis into halves, the
chassis being divided into a crotch region, a front waist
region having the front edge and a back waist region

~having the back edge wherein the front waist region and

the back waist region extend oppositely from the crotch
region along the 1ongitudinal centerline;

at least one elastic panel attached to a wearer-
facing surface of each half of the chassis, each elastic
panel having a waist opening edge' and an opposing leg
opening edge, the waist opening edge of each elastic
panel extending at least to the longitudinal centerline
of the chassis, each elastic panel being attached to the
chassis . along attachment 1lines which comprise a front
attachment line connecting a point near the longitudinal -
centerline in the front waist region of the chassis to a
point on each side of the chassis and a back attachment
line connecting a point near the longii:udinal centerline
in the back waist region of the chassis to a point on
each side of the chassis; and

a leg opening in a region along the leg opening edge_
of the elastic panel;

1is Sheet Has Been Rep lacedTi
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wherein the elastic panels form completely the waist
opening.

According to the second aspect of the present
invention we provide a method for preparing a disposable
pull-on diaper having a waist opening and leg openings,

'having a liquid-pervious topsheet, a liquid-impervious

backsheet, an absorbent core, and a pair of elastic
panels each having a waist opening edge and an opposing
leg opening edge, comprising the steps of:

~ interposing and affixing the absorbent core

between the topsheet and the backsheet, to assemble an’

absorbent chassis which has a pair of sides and a
longitudinal centerline dividing the chassis into halves
and which comprises the topsheet, the backsheet and the
absorbent core interposed therebetween wherein the
absorbent chassis is divided into a crotch region, a
front waist region and a back waist regicn and the front
waist region and the backnwaist'region extend oppositely
from the crotch region along the longitudinal centerline;

- registering a pre-stretched elastic panel with
each half of the chassis in such a manner that the waist
opening edge of the elastic panel extends at least along
the longitudinal centerline of the chassis; and

- attaching the pre-stretched elastic panel to the
chassis along attachment lines which comprise a front
attachment line connecting a point near the longitudinal
centerline in the front waist region of the chassis to a
point on each side of the chassis and a back attachment
line connecting a point near the longitudinal centerline
in the back waist region of the chassis to a point on
each side of the chassis'whereby the waist opening edges
of the elastic panels form completely the waist opening
of the diaper. -

According to the third aspect of the present

invention we provide a method for preparing a disposable

pull-on diaper having a waist opening and 1eg openings,
having a liquid-pervious topsheet, a liquid-impervious
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backsheet, an absorbent core, and a pair of pre-stretched
elastic panels each having a waist qoening edge and an
opposing leg opening edge, comprising the steps of:

- interposing and affixing the. absorbent core
between the topsheet and the backsheet to -assemble an
absorbent chassis which. .comprises the topsheet, the
backsheet and the absorbent core therebetween, and which
has a pair of sides and a longitudinal centerline
dividing the chassis into halves wherein the absorbent
chassis is divided into a crotch region, a front waist
region and a back waist region and the front waist region
and the back waist region extend oppositely from the
crotch region along the longitudinal centerline;

- putting the leg opening edges of the pre-stretched
elastic panels on each side of the chassis;

- bonding the -elastic panels together with the
topsheet and the backsheet along the side edge of the,
chassis to integrate the elastic panels and the chassis;

- folding the elastic panels in such a manner that
the waist opening edge of the elastic panel extends at
least along the longitudinal centerline of the chassis;

- attaching the elastic panels to the chassis along
attachment lines which comprise a front attachment line
connecting a point near the longitudinal centerline in
the front waist region ¢of the chassis to a point on each
side of the chassis and a back attachment line connecting
a point near the longitudinal centerline in the back
waist region of the chassis to a point on each side of
the chassis whereby the waist opening  edges - of the
elastic panels form completely the waist opening of the
diaper; and |

- forming leg openings in regions along each leg

" opening edge of the elastic panels.

According to the fourth aspect of the present
invention we provide a method for preparing a disposable
pull-on diaper having- a waist opening and leg openings,

" comprising the steps of:
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- providing an absorbent core, a covering sheet and
a single sheet which comprises a chassis area and side

PCT/JP92/01389

_areas extending from each "side of the chassis area,

wherein each side area has a side edge, with the proviso
that when the single sheet is liquid-pervious, the
covering sheet is liquid-impervious, and vice versa;

~ Jinterposing and affixing the core between the
chassis area of the single sheet and the covering sheet,
to assemble a chassis portion which ccmbrises the chassis
area of the single sheet, the covering sheet and the core
therebetween, and which has a longitudinal centerline
dividing the chassis portion into halves wherein the
absorbent chassis portion is divided into a crotch
region, a front waist region and a back waist region, and
the front waist region and the back waist region extend
oppositely from the crotch region along the longitudinal
centerline; .

- elasticizing the side areas of the single sheet to
form elastic panels having a side edge;

- forming leg openings along a borderline between
the chassis area and each elastic panel;

-~ folding elastic panel along the borderline in such
a manner that the side edge of the elastic panels extend
to at least the longitudinal centerline of the chassis;

- attaching the elastic panels to the chassis

portion along attachment lines which comprises a front

attachment line connecting a peint near the longitudinal
centerline in the front waist region of the chassis
portion to a point on the borderline and a back
attachment line connecting a point near the longitudinal
centerline in the back waist region of the chassis
portion to a point on the borderline, whereby the side
edges of the elastic panels form completely the waist
open;ng of the diaper.
BRIEF DESCRIPTION OF THE DRAWINGS
While the specification concludes with .claims

particularly pointing out and distinctly claiming the
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present invent;on, it is believed that the same will be
better understood from the following description taken in
conjunction with the accompanying drawings in whichs

Figure 1 is a perspective view showing one
embodiment of a disposable pull-on diaper according to
the present invention in the configuration it would
assume when placed on a wearer; -

Figure 2A is a perspective view of the diaper in
Figure 1 in its flat state;

Figure 2B is a partially cutway view showing the

diaper in Figure 2A; .

Figure 2C is a cross-sectional view taken alcng
section line B-B of the Figure 2A;

Figure 2D is a cross-sectional view taken along
section line C-C of the ‘Figure 2A;

Figure 2E is a cross-sectional view taken along
section 1line C-C of an -alternative embodiment of the
diaper of Figure 2A;

Figure 3A is a perspective view showing another

embodiment of a disposable pull-on diaper according to
the present invention in its flat state;

Figure 3B is a perspective view showing another
embodiment of a disposable pull-on diaper according to
the present invention in its flat state;

Figure 3C is a perspective view showing another
embodiment of a disposable pull-on diaper according to
the present invention in its flat state;

Figure 4A is a perspective view showing another -

embodiment of a disposable pull-on diaper according to
the present invention in its flat state;

Figure 4B is a perspective view showing diaper in
Figure 4A in the configuration it would assume when

.placed on a wearer;

Figure 5A is a bottom view of a diaper having pleats
on a chassis in its flat state;

. 1is Sheet Has Been Replaced Tl
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Figure 5B is a bottom view of a diaper having a
pleats on a chassis in the configuration it would assume

‘when placed on a wearer;

Figure 5C is a side view of a diaper having pleats
on elastic side panels;

Figure 6A is a perspective view shoqing another
embodiment of a disposable pull-on diaper according to
the present invention in its flat state;

‘Pigure 6B is a cross—sectional view taken along
section line D-D of the Figure 6A;

Figures 6C, 6D and 6E show other preferred
embodiments of the present invention;

Figure 7A 1illustrates an assembly of a diaper.
according to the present invention;

Figure 7B illustrates a final assembly of a diaper
according to the present invention; |

Figure 7C illustrates diagrammatically a process for
a continuous manufacture of a diaper accord:.ng to the

- present invention;

Figure 7D is a cross-sectional view illustrating an
assembly of the diaper in Figure 6A; |

Figure 7E illustrates a preferred process for
preparing the diaper in Figure 6A;

Figure 7F is a cross-sectional view illustrating an
assembly of the diaper in Figure 6A;

Figure 7¢ illustrates another preferred process for

preparing the diaper in Figure 6A;

Figure 8A is a perspective view show:.ng a d:.aper
having a disposal securing means;

Figure 8B illustrates a soiled diaper which is
rolled up and secured with the disposal securing means;

Figure 8C is an enlarged cross—sectional view of a
z-folded adhesive tape tab which is preferably used as
the disposal securing means in Figure 8A.

DETAILED DESCRIP_TION OF THE INVENTION

Referring to the- drawings, there is shown a

preferred embodiment of the present invention as it would
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be used in a disposable diaper jntended to be worn by an
infant. | ' )

_ As used herein, the term "disposable pull-on pants-
style diaper" refers to a garment generally worn by
jnfants or incontinent persons, which is pulled on like
pants, and which is intended to be discarded after a
single use (i.é., it is not intended to be laundered or
otherwise restored and reused). '

Figure 1 is a perspective view of the diaper 10 of
the present invention: in the configuration it would
assume when placed on a wearer. As can be seen in Figure
1, a preferred diaper 10 basically comprises an absorbent
chassis 20 and elastic panels 30 and has a waist opening
13 and a pair of leg openings 14. The chassis 20
comprises three regions, a crotch region 7, a front waist
region 8 and a back waist region 9. The front waist

" region and the back waist region extends oppositely from

the crotch region along a longitudinai direction of the
chassis 20. When the diaper 10 is pulled downward
towards the front and the back (indicated by arrows in
Figure 1), the diaper is able to take a flat state shown
in Pigure 2A. | |

Figure 2A is, thus, a perspective view of the -diaper
10 of the present invention in its flat state. As shown.
in PFigure 2A, the absorbent chassis 20 has the front
waist region 8 havixig a front edge 15, the back waist
region 9 havling a back edge 17, and a pair of gsides 23,

_and the elastic panels 30 are attached to the wearer-

facing surface of the absorbent chassis 20 along front
attachment line 21 on the front edge 15 and along back
attachment 1line 22 on the back edge 17. Each elastic
panel 30 has a waist opening edge 16 and a leg opening
edge 1l2. : . |

Figure 2B is a perspective view of the diaper with
portions of the structure being cut-away to more clearly
show the construction of the diaper 10. Furthermore,
Figure 2C is a cross-sectional view of the diaper 10




‘-wo i T \II\ o e

taken along section line B-B of Figure 2A. The diaper 10
preferably comprises the absorbent chassis 20 comprising
a 1iquid-pervi'6us topsheet. 24; a liquid-impervious
backsheet 26; an' absorbent core 28 interposed between the
5 topsheet 24 and the backsheet 26; and elastic panels 30.
The diaper 10 can optionally, though preferably, comprise
' | elasticized flaps 32 ‘and barrier leg cuffs 34. A
topsheet sidé of the chassis 20 forms an inner or wearer-—
facing surface, and a backsheet side of the chassis 20
10 forms an outer or garment-facing surface. That is, the
inner surface comprises that portion of the diaper 10
which is facing toward the wearer's body during use, and
the outer surface comprises that portion of the diaper 10 ?
which is facing toward the wearer's garments or clothing.
15 The chassis 20 is shown in Figure 2B to have a -
longitudinal centerline A-A which divides the chassis
into halves, preferably symmetrical halves.
Figure 2B shows a preferred embodiment of 'the
chassis 20 in which the topsheet 24 and the backsheet 26
20 have length and width dimensions generally larger than
those of the absorbent core 28. The topsheet 24 and the
backsheet 26 extend beydnd the edges of the absorbent
core 28 to thereby form an area 27 between the side edge
23 and the side edge 29 of the core. While the topsheet
25 24, the backsheet 26, and the absorbent core 28 can be
" assembled in a variety of well known configurations,
preferred chassis configuration are described generally
.in U.S. Patent 4,636,207, issued to Buell on Jan. 13,
. 1987; U.S. Patent 4,610,678, issued to Weisman et al. on
30 Sept. 9, 1986; U.S. Patent 4,695,278, issued to Lawson on
' Sept. 22, 1987; and U.S. Patent 5,015,246, issued to
Goldman et al. on May 14, 1991; all incorporated herein
by reference. '
As illustrated in F:.gure 2A, each elastic panel 30
35 is attached to the chassis 20 along a portion of the
- front edge 15 represented by front attachment line 21 and ]
along a portion of the back edge 17 of the chassis
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represented by the back attachment 1line 22. The fromt
attachment line 2la, 21b each is a line which connects,
preferably symmetrically connects, a point near the
longitudinal centerline, preferably on the centerline, on
the front edge 21 of the chassis to a point on each
respective side of the chassis, and the back attachment
line 22a, 22b each is a line which connects, preferably
symmetrically connects, a point near the longitudinal
centerline, preferably on the centerline, on the back
edge of the chassis td_ a point on each respective side of
the chassis. BAs shown in Figure 2B, attachment lines
21a, 21b and 22a, 22b are substantially straight lines.

PCT/JP92/01389

However, they can also be concave oOI convex curvilinear °

. relative to a center of__ the chai‘ssis 20. The attachment
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iines 21 and 22 form with the side edgeé 23 a
substantially hexagonal area on the topsheet side of the
chassis. An angle a formed by a front attachment line
2la, 21b with the longitudinal centerline A-A can be the
same as or different from an angle g -formed by a back
attachment line 22a, 22b with the longitudinal centerline
A-A. Preferably, angles « and B, independently, are from
20°-60°, more preferably about 45°. »Substantially
hexagonal" means that the attachment lines 21 and 22 can
be slightly curved and provide an area having a generally
hexagonal shape.

Furthermore, each -elastic panel 30 is provided on

the topsheet side to cover a respective half of the

chassis, and the waist -opening edges 16 are registered
with the longitudinal centerline of the chassis. 1In a
preferred embodiment of the present invention, each waist
opening edge 16 extends to the longitudinal centerline of
the chassis. The elastic panels 30 which extend at least
to the longitudinal centerline of the chassis will form
completely the waist opening 13. The waist opening 13
which is fully glasticized will be adapted to contact
directly with a whole waist of the wearer. This ensures
an improved fit of the diaper on the waist of wearer.
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As described, the elastic Panels 30 are attached to
the chassis 20 along the.attachment lines 21 and 22. The
elastic panel 30 can be attached to either the topsheet
24 or other structure situated on the garment-facing
surface of the chassis or directly to the garment-facing
surface of the backsheet 28, as long as the elastic
panels 30 are - provided on the topsheet side of the
chassis 20. Figures 2D and 2E are cross-sectional views
of of the diaper 10 taken along section 1line C-C of
Figure 2A. The preferred embodiment as shown in Figure
2D has a topsheet which fully registers with the
backsheet 26. 1In the embodiment, the elastic panels 30
are attached on the topsheet 24. Another preferred
embodiment as shown in Figure 2E, on the other hand,
shows a chassis which has a wearer-facing surface which
is partly formed by a wearer-facing surface of the
backsheet 26. This is because the topsheet 24 does not
fully cover the periphery of the backsheet 26. 1In the
embodiment, elastic panels 30 are attached to a. wearer-
facing surface along at least a portion of the periphery

'of the backsheet 26.

‘The elastic panels 30 in the flat state shown in
Pigures 2A and 2B are stretched. Hence, when the force
which makes the diaper 10 take the flat state is once
released, the elastic means provided in the elastic panel
is relaxed. The effective length of the relazed panel

~ becomes short and the pant is formed. It is preferable

that the elastic panel which is relaxed has a length
along the waist opening edge 16 of about 20 to 30% the
longitudinal 1length of the chassis 20 along the

- centerline A-a. In other words, the relaxed waist.

opening 12 prefetably has a circumference which is about
20 to 30% twice the longitudinal length of the chassis 20
at centerline A-a,

In another preferred embodiment of the present
invention shown in Pigure 3A, the pair of elastic panels
130 have a waist opening edge 116 which extends beyond
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the centerline A-A ¢of the chassis. Each elastic panel
130, in the flat state, covers not only its respective
half of the chassis, but extends also to cover a portion
of the opposing half of the chassis. In.this embodiment,
the respective elastic panels 130a and 130b overlap, one
over the other, in an area defined by their ;gspective
waist opening edges 116a and 116b, front attachment lines
121a, 121b and back attachment lines 122a, 122b. The
benefit of this construction is a substantial reduction
in the circumference of the waist opening of the diaper,
which can improve the £it of the diaper around the waist
opening; As shown in Figure 3A, the circumference of the
waist ‘opening 116 in the flat state is the sum of the
waist opening edges 116a and 116b, less the distance that
the elastic panels 130a, 130b overlap at the front of the
chassis (the distance between points X-Y), and less the
distance that the elastic. panels overlap at the rear of
the chassis (the distance between points X'-Y').

The amount of overlap of the respective elastic

_ panels effects also the fit and appearance of the diaper

as worn. In this embodiment, the elastic panels 130a and
130b are attached to the chassis along the front
attachment line 121 on the front edge 115 of the chassis
and the back attachment line 122 on the back edge 117 of
the chassis. The front attachment line l1l2la, 121b each
is a 1line which connects, preferably symmetrically
connects, a point designated as Z in Figure 3A to a point
on each side of the chassis, and the back attachment line
122a, 122b each connects, preferably symmetrically
connects, a point designated as Z' in Figure 3A to a
point on each side of the chassis. As shown in the
figure, the points Z and Z' are near, and preferably on,
the longitudinal centerline A-A, In Figure 3A, the
attachment lines are shown to be bent at points X, ¥, X'
and ¥' so that the attachment lines and the longitudinal
centerline cross at nearly right angles. It is within
the scope of the present invention that attachment lines
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need not be straight lines, and that the attachment lines
form with the side of the chassis a substantially

- hexagonal area on the wearer-facing surface. In

addition, in this embodiment the lines X-Y¥ and X'-Y'
which are portions of the attachment lines are slightly
curved and intersect with lines X-X!' _anﬂ ¥Y-¥'!, However
different 1line patterns, such as st'taight’: lines and
intersecting outboard the lines X-X' and ¥Y-¥' are within
the ordinary skill of the artisan. In order to improve
the appearance and fit of the diaper, the resulting
redundant corner portions outside of the lines X-Y and
X'-Y' can be cut away. . -

It is also within the scope of the present invention
that the two overlapped elastic panels 130 have
respective waist opening edges 116a, 116b which are not
parallel to each other. As shown in Figure 3B, the front
portions of the overlapping elastic panels are extended
to and attached along the front attachment lines 12la,
121b at points closer to the centerline A-A than the
respective attachment points of the rear portions of the

- elastic panels along attachment lines 122a, 122b. In

such case, the direction of elastic stretch and
retraction in the portion of the elastic panel closest to
the waist opening edge is preferably parallel to the
respective waist opening edge 116, rather than to the
longitudinal centerline of the chassis.

Another related embodiment having the elastic panels

.130a, 130b having dverlapping waist opening edges llé6a,

116b is shown in Figure 3C. Front portions of the
elastic panels extend to and meet at the front edge 15 of
the chassis near the centerline A-A (that is, at point
Z), whereas the rear portions of the elastic panels each
extend across the centerline and overlap' in the area
defined by lines 2-X', 2-Y' and X'-Y'. As previously
described, the rear portion of the chassis can be sealed
along line X'-Y', and the redundant rear corner removed
to improve the appearaﬁce and fit of the diaper.
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The embodiments shown in Figures 3B and 3C° can
reduce the circumference of the waist opening, and can
provide different front and back shape in the diaper to
take into account the anatomy of the wearer.

The absorbent core 28 can be any absorbent means
which is generally compressible, conformable, non-
irritating to the wearer's skin, and capable of absorbing
and retaining liquids such as urine and other certain
body exudates. The absorbent core has a garment surface,
a body surface, and gide edges. The absorbent core 28
can be manufactured in a wide variety of sizes and shape’
(e.g.; rectangular, hourglass, dog-bone-shaped, npt
shaped, asymmetric, etc.) and can form.a wide variety of
liquid absorbent material commonly used in disposable
diaper and other absorbent articles such as comminuted
wood pulp wﬁich is g‘enerally referred to as  airfelt.
Examples of other suitable absorbent materials include
creped cellulose wadding; meltblown polymers including
" coform; chemically gtiffened, modified or cross-linked
cellulosic f£ibers; tissue jncluding tissue wraps and
tissue 1aminates; absorbent foams; absorbent sponges;
superabsorbent polymers; absorbent gelling materials; or
any equivalent material or combinations of materials.
The configuration and construction of the absorbent core
can -also be varied (e.g.. the absorbent core can have
varying caliper zones, a surface pattern of embossments
or compressions in any direction to improve lateral and
iongitudinal distribution of £luid, a ‘hydrophilic
gradient, a superabsorbent gradient, or lower average
density and lower average basis weight acquisition zones;
or can comprise one O more layers or structures). The
total absorbent capacity of the absorbent core 28 should,
nowever, be compatible with the design loading and the
intended use of the diaper 10. PFurther, the size and
absorbent capacity of the absorbent core 28 can be varied
to accommodate wearers ranging from.infants 'through to
adults. Exemplary absorbent structures for use as the
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absorbent core 28 are described in U.S. Patent 4,610,678
entitled "High-Density Absorbent Structures" issued to

. Weisman et al. on September -9, 1986; U.S. Patent

4,673,402 entitled "Absorbent Articles With Dual-~Layered
Cores" issued to Weisman et al. on June 16, 1987; U.S.
Patent 4,888,231 entitled "Absorbent Core Having A
Dusting Layer" issued to Angstadt on December 19, 1989;
and U.S. Patent 4,834,735 entitled "High-Density
Absorbent Members Havin‘g' Lower Density and Lower Basis
Weight Acquisition Zones" issued to Alemamy et al. on May
30, 1989; each of which ‘is incorporated herein by
reference. ) : '
The backsheet 26 is impervious to 1liquids (e.g.,
urine) and is preferably manufactured from a thin plastic
£ilm, although other flexible liquid impervious materials
can also be used. As used herein, the term "flexible"
refers to materials which are compliant and will readily
conform to the general shape and contours of the human
body. The backsheet prevents the exudates absorbed and
contained in the absorbent core 28 from wetting articles
which contact the diaper 10 such as undergarménts and
bedsheets. The backsheet 26 can thus comprise a woven or

nonwoven material, polymeric f£ilms such as thermoplastic

films of polyethylene or polypropylene, or composite
materials such as a film-coated nonwoven material.
Preferably, the backsheet is a thérmoplastic £ilm having
a thickness of from about 0.012 mm (0.5 mil) to about
0.051 mm (2.0 mils). The backsheet can be embossed to
provide a matte finish to the plastic film which can
improve tactility and appearance. Particularly preferred
materials for the backsheet include polyethylene films,
such as one manufactured by Monsanto Chemical COrporation
and designated Film No. 8020.

The backsheet 26 is positioned adjacent the garment
surface of the absorbent core and is preferably joined
thereto by attachment means such as those well known in
the art. For example, the backsheet can be secured to j
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adhesive, a patterned layer of adhesive, or an any of
separate lines, spirals, or spots of adhesive. Adhesive

"which have been found to be satisfactory are manufactured

by Century Adhesive, Inc. of Columbus, Ohio and marketed
as Century 5227; and by Hs;B. Fuller Company of St. Paul,
Minnesota and marketed as HL-1258. The attachmeént means
will preferably comprise an open pattern network of
filaments of adhesive as-is disclosed in U.S. Patent
4,573,986 entitled "Disposable Waste-Containment
Garment", which issued to Minetola et al. om March 4,
1986, more preferably several lines of adhesive filaments
swirled into a spiral pattern such as is illustrated by
the apparatus and methods shown in U.S. Patent 3,911,173
jssued to Spraque, Jr. on-October 7, 1975; U.S. Patent
4,785,996 issued to Ziecker et al. on November 22, 1978;
and U.S. Patent 4,842,666 issued to Werenicz on June 27,
1989, each of which is incorporated herein by reference.
Alternatively, the attachment means can comprise heat
bonds, pressure bonds, ‘ultrasonic bonds, dynamic
mechanical bonds, or any other suitable attachment means
or combinations of these: attachment means as are known in
the art. _ .

Opiionally, an outer backing sheet can be registered
with or attached to the .garment—-facing surface of the
backsheet to provide an improvement in the appearance and
the skin feel of the garmet-facing surface the disposable
diaper. Materials for .such outer backing sheets can
include, for example skin-friendly materials such as
those described herein after for the topsheet, as well as
apertured or embossed formed f£ilms.

The topsheet 24 is positioned adjacent the body
surface of the absorbent core 28 and is preferably
affixed thereto and to a portion of the backsheet 26 by
attachment means (not shown) such as those well known in
the art. Suitable attachment means are described with
respect to joining the backsheet 26 to the absorbent core
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28. As used herein, . the term "“affixed" encompasses
cohfigurations whereby an element is directly secured to
the other element by affixing the element directly to the
other element, and configurations whereby the element is
indirectly secured to the other- element by affixing the
element to intermediate member(s) which in turn are
affixed to the other element. In a preferred embodiment
of the present invention, the topsheet 24 and the
backsheet 26 are affixed directly to each other in the
area between the side edge 23 and the side edge 29 of the
core 28 and are indirectly joined together by directly
joining them to the respective sides of the absorbent _
core 28 by the attachment means (not shown).

The topsheet 24 is compliant, provides a soft

'féeling, and is non-irritating to the wearer's skin.

Further, the topsheet 24 is liquid pervious,,perﬁitting
liquids (e.g., urine) to readily penetrate through its
thickness, and thereby isolating the wearer's skin from

‘the absorbent core containing the liquids. A suitable

topsheet can be manufactured from a wide  range of
materials, such as porous foams; reticulated forms;
apertured plastic £ilms; or woven or nonwoven webs of
natural fibers (e.g., wood or cotton fibers), synthetic
fibers (e.g., polyester or polypropylene fibers), or a
combination of natural and synthetic fibers. There are a

number of manufacturing techniques which can be used to

manufacture the topsheet 24. For example, the topsheet
24 can be a nonwoven web of fibers spunbonded, carded,
wet-laid, meltblown, hydroentangled, combinations of the
above, or the 1like. A preferred topsheet is one
manufactured by Hercules, Inc. as Type 151 -polypropylene
fibers which comprises staple length polypropylene fibers
having a denier of about 1.5, and fiber length of at
least about 15.9 mm (0.625 inches); or, one manufactured
by Fiberweb North America and available as 80/20
polypropylene/rayon carded thermally bonded nonwoven.
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The elastic panel 30 is a sheet or a panel which
comprises an elastic means and which can be stretched
and, upon relaxing, will tend to resume essentially its
original shape. Elastic panel 30 can be made as
disclosed in U.S. Patents 4,490,464 4,938,753; and
4,938,757 all of which jgssued to Van Gompel et al., U.S.
patent 4,107,364 issued to Sisson on June 24, 1980, U.S.
Patent 4,525,407 issued to Ness on June 25, 1985, U.S.

. patent 4,834,741 issued to Sabee on May 30, 1989,

European Patent Publication 409,315, The Procter & Gamble
Company published: January~ 23, 1991, all hereby
incorporated by reference. Elastic panels can also be
made as described in United States Patent Application
gerial Nos. 07/662536, 07/662537, and 07/662543, each -
filed on FPebruary 28, 1991 and Japanese Patent
application No. 155637/1992 filed on May 22, 1992. A
preferred elastic panel 30 can be formed, for example, by
attaching a pre—stretched elastic strand, string, or £ilm
as an elastic means between a pair of nonwovens, . or by
laminating a shearable nonwoven to a stretchable film (as
an elastic means) and "activating” jt as described in the
above Japanese Patent Application. . (&s used herein, a
"prestretched, elastic strand, string or £ilm" can
include a heat shrinkable elastomer film). In brief, by
nactivating” is meant that the laminated web is
mechanically stretched incrementally so that alternating
sections of the nonwoven are purposely'deformed or torn.
Thus, when the nactivated” laminate is pulled, it will
stretch (unimpeded by nonwoven) in the direction of
activation. ' .

Suitable eléstic strings, strands, or -films can be
made £from materiais including: ‘'synthetic or natural
rubber, such as LYCRA, elastomeric scrim, elastomeric
£ilms (including heat shrinkable elastomeric £ilms),
elastomeric woven OT nonwoven webs, elastomeric
composites ‘'such as elastomeric nonwoven laminates,
synthetic or natural rubber foams, and the 1like. A
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preferred elastomeric foam for use as the elastic means

can include: cross-linked natural rubber foams preferably

having a caliper of approximately 35 mils and a density
of 13 pounds per cubic foot (0.214 grams per cubic
centimeter), such as is available from Fulflex Inc. of
Middletown, Rhode Island; or as available from Ludlow
Composites Corporation of Fremont, Ohio; or polyurethane
foams having a caliper of about 80 mils and a density of
about 2 pounds per cubic foot (0.033 grams per cubic
centimeter) such as is available from Bridgestone of
Yokohama, Japan and marketed. under the tradename
Bridgestone SG polyurethane foam.

Suitable nonwoven materials for use in making the
elastic panels can be selected from those identified
herein before for use as the topsheet material. |

Preferably, the elastic panels of the present
invention are elastically extensible in at least the
longitudinal (viewed in the flat state) direct;lon. The
term “elastically extensible" means that when tensional
forces are applied, the elastic panel will return to
about its previous size and shape after the tensional
force is removed. An elastic panel of the present
invention will preferably return to at least 75% of their
original configuration within about 5 seconds or less
upon stretch and immediate ' release thereof (i.e., a
"snappy" elastic). More preferably, the elastic panel
will return to at least 95%-98% of their original
configuration after such stretch and release.
Furthermore, an elastic panel preferably will stretch by
about 200% to 500%, more preferably from about 300% to
about 500%, from its relaxed state to its fully stretched
state such as in the flat view. To provide this stretch~
ability, a preferred elastic means for the waist portion
and the leg opening portion of the elastic panel is an
elastic strand made from natural rubber having a diameter
about 0.5-4.0 mm, more preferably about 2.5 mm. For the 4
elastic means in the portion of the elastic panel between }
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the waist portion and. the leg opening portions, a
preferred elastic strand is made of Opelon having a
‘diameter of about 0.2-1.0 mm, preferably about 0.5 mm and
is supplied by DuPont-Toray. Co., Ltd. By selecting an
elastic means having the appropriate extension modules,
stretch, and retraction force, the elastic panels can
provide the diaper with good body conformity and.ecomfort,
without excessive sagging or slip which can result in
poor f£it and poor containment.

To improve the "gnappy" elastic characteristic of
the elastic panel that has elastic strands or strings as
the elastic meané, it is preferred to secure the elastic
s’trandé to the nonwoven layer or layers of the ' elastic
panel at their terminal ends only, or at ‘least at a
1imited number of attachment points along the length of
the elastic strand. ' | -

ordinarily, adhesive is applied along the length of
a pre-stretched elastic strand to affix it ‘to the
nonwoven. When. secured; the tensional force is released
from the elastic strand and it tends to shrink in length
to its uninhibited, rel_atxed' length. However, as the
elastic strands contract and the elastic panel gathers,
the nonwoven attachment along the length of the elastic -
strand can exert an opposite force to the contraction
force of the elastic. This can result in the elastic
panel having a vrelaxed® 1length that is considerably
longer than the uninhibited, relaxed length of the
jndividual strand. This can result in a substantially
larger waist opening than is desired or expected, and
reduced f£it and comfort. :

 Preferably, the elastic strands are attached only at
their ends. The two (or more) layers of nonwoven with
the elastic strand in between are joined by a seal along
a seal portion that is positioned on each side along the
length of the elastic strand. The seal along the seal
portion can be continuous or jntermittent. As a result,
the elastic strand is encased within a pocket bounded by
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the two nonwoven layers and the side portions on each
side of the elastic. The seal can be made by mechanical
means or by an adhesive, as described herein before.
Preferably, portions of the nonwovens along the seal
portion can be intermittently removed to reduce the
stiffness, and hence the resistance, caused by the
sealing of the nonwoven itself. f
Alternatively, portions of the elastic strand along

. its length can be affixed, preferably with an adhesive,

to one or both nonwoven layers to help hold the elastic
strand in place. The adhesive can be. applied to the’
elastic strand by conventional means, such as by spiral
or droplet spray patterns. Suitable adhesives and
adhesive application methods are those described herein
above for secpring the backsheet to the absorbent core.
An alternative embodiment of diaper 10 is shown in
Pigures 4A and 4B, where the diaper 10 is illustrated as
including a chassis 20 which is rectangular. As shown in
Figure 4A, the elastic panels 30 are attached to the
chassis along the attachment lines 21, 22 as described
above. In this embodiment of the diaper, the £front
attachment line 2la, 21b comprises a line connecting,
preferably symmetrically connecting, a point near the
longitudinal centerline, preferably on the centerline on
the front edge 21 to a point on each side of the chassis
20, the back attachment line 22a, 22b comprises a line
connecting, preferably symmetrically connecting, a point
near the longitudinal centerline, preferably on the
centerline on the back edge 22 to a point on each side of
the chassis 20. In this embodiment, the front edge 15 of
the chassis 20 and the front attachment line 21 do not
coincide, and the back edge 17 of the chassis and the
back attachment line 22 do not coincide. The elastic
panels 30 are then attached along the attachment lines

21, 22. In this embodiment, the redundant corners,

defined by the front édge 15 (or back edge 17), the
chassis side edge 23, and the front attachment line 21
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(or back attachment 1line 22) of the chassis, are not
removed. In order to prevent the corners of the chassis
from flapping, the diaper preferably has a fastening
means for attaching a corner of the chassis to the
elastic panel 30. It ghould be understood that the use
of a material which can engage elements should be non-
limiting in the sense that the engaging elements can
comprise any shape as are known in the art so long as
they are adapted to engage elements. A preferred

fastening means is a- fastener disclosed in Japanese
' patent Application No. 21897/1990, f£iled on January 31,

1990. The diaper 10 shown jn Figure 4A has fasteners 51
and 52 on the corner of the chassis and the elastic panel
30, respectively. Figure 4B shows the diaper 10 which is
formed. As shown in Figure 4B, the corners of the
chassis are fastened to the elastic panels 30.

An added advantage of such hooks is to provide the
ability of the user to adjust the waist opening £it of
the diaper by cinching or shortening the elastic paﬁels

and thereby shortening the waist circumference of the

diaper. o .

A preferred embodiment as described herein can
further comprise elastic panels as shown in PFigure 4A,
and described hereinafter. Each panel has a plurality of
regions along jts width which can have different
retraction forces. In Figure 4A, the three regions of
the elastic panel 30, i.e., the regions designated as 36,
37 and 38, have different retraction force. The region
36 typically has the greatest retraction force among the
three regions, and the region 38 has a greater force than
the region 37. The elastic panel 30 which comprises the
regions having different retraction force provides an
advantage in that the greatest 'retraction force 1is
provided in those areas most required; such as the waist
opening and the leg opening regions. An elastic panel
which has regions having different retraction force can
preferably be made by attaching on a single sheet, Or

|
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between two sheets, elastic strands which have been pre=
stretched to different degree, or have different
retraction or elastic properties. Different type, size,
thickness, and number of elastic means can be employed to

provide the different retraction forces or elastic

properties, :

An elastic panel 30 having regions having different:
retraction force can also be made by combining discrete
members having the different retraction force along their
edges into a unitary panel 30. The individual panel
members can be made from different elastic means (that
is, for example, having different elastic -strand or
stretchable £ilm types), or from the same elastic means
(such as elastic strands) and pre-stretched more or less
prior to attachment with the other panel members.

In a preferred embodiment as shown in Figure 2B, the
diaper 10 can have leg elastic flaps 32. The elastic
flaps 32 can be made by any means well known in the art.
For example, the elastic flaps 32 can be made by
inserting and attaching pre-stretched elastic strands 33
between the topsheet 24 and the backsheet 26 along the
side edges 23 of the chassis. The elastic flaps 32 form,
with the leg opening edge 23 of the elastic panel[ an
elasticized leg opening 1l4. The elasticized leg openings
provide an improved f£it and better comfort. Furthermore,
the leg elastic £flaps 32 can provide an improved
containment of liquid and other body exudates.

The diaper 10 preferably further comprises barrier
leg cuffs 34 for providing improved containment of liquid
and other body exudates. Each leg cuff 34 can comprise
several different embodiments for reducing the leakage of
body exudates in the leg regions. While this type of leg
cuff is sometimes also referred to as leg bands, side
flaps, barrier cuffs, or elastic cuffs, the meaning of

these words is intended to be the same. U.S. Patent -

3,860,003 describes aadisposable diaper which provides a
contractible leg opening, a side flap and one or more
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elastic members to provide an elasticized leg cuff
(gasketing cuff). g.s. Patent 4,909,803 entitled
»"pisposabie Absorbent Article Having Elasticized Flaps"
jgssued to Aziz et al. on March 20, 1990, describes a
disposable diaper having "stand-up" elasticized flaps
(barrier cuffs) to improve the containment of the leg
regions. U.S. Patent 4,695,278 entitled “Absorbent
Article Baving Dual Cuffs" issued to Lawson on September
22, 1987, describes a disposable diaper having dual cuffs
including & gasketing cuff and a barrier cuff.

The diaper 10 -preferably further comprises one Or
more pleats on a chassis 20 or elastic panels 30.. A
diaper having pleats on a chassis is iilustrated in
Figures 5A and 5B. Figure 5A is a bottom view of the
diaper 10 which takes a flat state, and Figure 5B is a

bottom view of the diaper 10 which is formed. As shown

in the figures, the backsheet 26 is pleated so that a
crotch portion -of the chassis is narrowed by pulling the
crotch portion ' of the chassis toward the center.
Preferably the pleating of the crotch area is made more
toward the front of the ‘diaper to petter conform the leg
openings to the anatomy of the wearer. The narrowed
crotch portion can provide less restricted movement Of
legs as well as Dbetter comfort and f£it preferably.
Generally a plurality of pleats are employed. The
pleating can be made in the backsheet only; or in the
backsheet and topsheet together in the area 27 between
the edge 29 of the absorbént core and the ‘edge 23 of the
chassis; or in the absorbent core, ‘topsheet and backsheet
of the chassis area jtself. Each pleat has two fold
1ines 61 and 62. The pbacksheet surface 63 between the
two fold lines 61 and 62 is folded over the backsheet
material outside of the second fold 1line 62, and is
secured in this position by a pleat restraint (not shown)
which can be continuous oOr intermittent, at the center of
the pleat or along its length, and can be a mechanical
gsealing or an adhesive ‘sealing of the backsheet portion
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63 inside of the pleat to the backsheet material outside
of the second fold line 62. The pleats can be linear or

mm, depending on the number of pleats and the positioning
of the pleats.  Preferably, a plural of pleats are placed
side-by-side. R . o

Figure 5C is a side view of a diaper 10 having
pleats on the elastic panels 30, oriented in the lateral
direction, perpendicular to the direction of stretch of
the elastic panel. The pleats'on the elastic panels 30
provide a slightly smaller waist opening and leg opening

.without shortening the elastic panel 30 itself.

Alternatively, the pleats can be made in the elastic
panel oriented in the longitudinal direction, parallel to
the direction of stretch of the elastic panel. Such
pleats can provide a larger and more rounded leg opening,
thus improving the £it and comfort of the diaper.

Figures 6A and 6B show another preferred embodiment
of the present invention in which leg opening edges 12 of
the elastic panels 30 are connected to sides 23 of the
chassis 20, and leg opéningé l4a are formed through the
chassis 20 in an area’ between a side edge 23 of the
chassis 20 and a side edge 29 of an absorbent core 28.

Figure 6C shows another preferred embodiment similar
to the embodiment of PFigure 6A, except that the leg

themselves, instead of through the chassis. The 1leg
opening l4a in the elastic panel can be made prior to
attachment of the elastic paneis to the chassis. 1In the 1
method of attaching the elastic panels shown in Figures .
7¢, 7B, 7F and 7G, the leg openings can also be formed in_i
the elastic panel after it is attached to the side edg€}§
of the chassis, but preferably before the elastic panelﬁ
is folded over and attached to the topsheet-surface Ofﬁ
the chassis. In this embodlment, the elastic means can}
be positioned on either or both sides of the leg open;n{i
in order to provide.leg elastics therefore. F
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. As shown in Figﬁre 6D, another preferred embodiment

of the present invention provides that leg openings can |
“be formed by removing (for example by cutting or

stamping) portions of the chassis and the elastic panel
along the side of the chassis. Alternatively, portions
of either the chassis, or of the elastic panel, alone can
be removed, whereby an improved leg opening and leg
opening £it can be achieved. Preferably, the leg opening

edges of the elastic panel and the chassis are provided

with elastic flaps 32 and barrier cuffs 34 to improve the
fit and exudate containment of the diaper. '
A particularly preferred embodiment of the present

jnvention is shown in Figure 6E. The resultant diaper

chassis of this embodiment is formed or cut so that the

front portion and the back portion of the chassis are

asymmetric with respect to a lateral centerline through
the chassis. In Figure 6E, the opposing side edges 23 of
the chassis and the opposing leg opening edges 12 of the
elastic panels are not parallel with each other or with
the longitudinal centerline of the chassis. By tapering
inward (by an angle §) the leg opening edge and the edge
of the chassis from the back to the front of the diaper,
an improved £it and appearance can be achieved for the
leg opening and the diaper in general. A wider core and
chassis area in the back and narrower core and chassis in
the front provide less leg obstruction in the front, for
better £it for children and adults. The angle § of the
taper can be selected up to about 30°, more preferably
from about 5°-25°. The selection of the angle of # also
will depend on the selection of the angles « and S8 of the
attachment lines 21 and 22, and the desired £it and
appearance. Alternatively in this embodiment, the side
edge 23 of the chassis and the leg opening edg§'12 of the
elastic panel can be joined and the leg opening formed in
chassis (as shown in Figure 6A as 14a) or in the: elastic
panel itself (as shown in Figure 6C as 1l4a). Preferably,
the elastic means providéd in the elastic panel in the
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region of the 1eg opening 14 is oriented parallel to the
leg opening edge 12, and the elastic means of the elastic
flaps 32 attached to the chassis are oriented parallel to
the edge 23 of the chassis. :

According to another aspect of the present invention
there is provided a method for preparing the diaper 10 as
shown in Figure 1. The method will -be explained
referring to Figures 7A, 7B and- 7C. As shown in Figure
74, the absorbent core 28 can be first interposed between
the topsheet 24 and the backsheet 26 and then the chassis
20 can be assembled according to the preferred manner as

20.. The topsheet 24 and the backsheet 26 can be affixed
with the absorbent core prior to attachment of ‘the
elastic panels, or can be affixed by a means which at the
same time affixes the elastic panels 30 to the chassis
20, as described below. The elastic panels 30 are
stretched in the longitudinal direction as indicated by

arrows in Figure 7A, and then attached to each half of

the chassis 20 with the waist opening edge 16 registered

with the longitudinal centerline of the chassis 20, i.e.,

the line A-A in PFigure 7A, The waist opening edge 16 can

optionally be extended beyond the longitudinal centerline

on either or both the front and the back ends of the

chassis, as herein before described. 'The pre-stretched ;d
panels 30 are attached to the chassis 20 along the -
attachment lines 21 and 22. The attachment of the pre-
stretched panels to the chassis can be made by treating
the attachment line 21 and 22 areas with mechanical
energy sufficient to fuse the elastic panel material to
the chassis material. As used herein, “mechanical
energy" includes also - thermal energy such as that
employed in a heat seal. Such mechanical energy can be
applied preferably in the form of an ultrasonic apparatus
or pinch roller, which are well known for such purposes.
A preferred mechanical seal is a pressure bond seal which °
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panels to the thermoplastic material of the chassis,
whether to the topsheet or to the wearer-facing surface

of the backsheet. In. one suitable method, the chassis -

assembly having the pre-stretched elastic panel
superposed thereon js -passed between a rotating anvil
roll and a rotating pressure roll which typically exert
about 1500-5000 kilograms force per square centimeter
‘pressure on elastic panel-chassis assembiy, thereby
forming an attachment iine having a width genetally from
1-10 mm, preferably from 2-5 mm. The bonding pattern can
be continuous OI intermittent, and straight, curved, or
irregular. Preferably, a temperature below about 80

degrees centigrade is used. It is most preferred _to.

operate the anvil and the pressure roll at their ambient
temperature. & higher temperature can be used so long as
it is well below the ther_mopléstic melting temperature of
the materials of the elastic panel or the chassis, to
avoid damaging or weakening these materials at such
temperatures. e ' ' _

Another preferred method is a heat seal made by
heating the rotating anvil roll and/or the rotating
pressure roll at or abové the melting teniperature of the
thermoplastic materials  of the elastic panels and
chassis, and applying a considerably . lower pressure to
avoid excessive damage and weakening of the nonwoven
fabric layers in the area of the attachment lines.

The attachment can also be made by using an adhesive
or chemical seal to bond the materials of the elastic
panel and chassis together. A suitable adhesive for such
purpose is a double-sided adhesive tape from Minesota
Mining and Manufacturing Co. (3M), designated as code
$1524. The resultant diaper 10 in a flat view is

- {llustrated in Figure 7B. As shown in Pigure 7B, the

corners 20a of the chassis 20 can be optionally removed
to obtain 2 substantially hexagonal chassis in the flat
view. ' ' ' o '

e
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Pigure 7C is a schema of one apparatus for
conducting the method described above. In the apparatus;
a strip of successively adjoining backsheets 26 are
supplied in a 1on§itudi‘r‘xa1 direction by a supply means
(not shown). A supply roll 61 operates to guide a_strip_
of successively adjoining topsheets 24 onto the strip of
the backsheets 26 on which absorbent éores 28 are
preliminary provided at” longitudinally spaced positions
by a supply means (not shown), so that the absorbent
cores 28 are interposed between the strip of topsheets 24
and the strip of backsheets 28 thereby forming an
absorbent chassis 20. After this, onto the strip of
topshéets 24 are supplied by means of a supply roll 62,
two parallel strips of a continuous web of elastic panels
30, or one roll of a web which is split into two strips

-along its centerline, which are pre-stretched prior to

application to the chassis. At a position downstream of
the supply roll 62 the zfesultant assembly of the strips
is attached, i.e., by heat seals, or adhesive, to the
chassis. The assembled diaper is . then cut off
transversely into the individual diapers by cutting means
(not shown). The redundant corners of the diaper can be
optionally removed outside the elastic attachment 1lines
to obtain a substantially hexagonal shape of diaper 10 in
the flat view,

The diaper 10 as shown in PFigure 6A can preferably
be made by the followmg method which forms the third
aspect of the present invention. As illustrated in
Figure 7D, elastic panels 30 are placed with an edge 25
thereof registered with each side edge 23 of the chassis
20. Preferably the edgé 25 of the elastic panel 30 is
positioned between the respective edges 23a, 23b of the
topsheet 24 and the backsheet 26. The resultant assembly
is then bonded, e.g., by mechanical seals or adhesive as
herein before described, along edges 23 at positions
indicated by arrows in Figure 7D. The leg openings l4a
can be formed through the chassis 20 by cutting or
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stamping prior to, or after, the step of bonding the
resultant assembly described above.

As shown in Figure 7E, embodiments provided herein
which have a leg opening l4a in the area 27 of the
chassis between the side edge 23 and the edge 29 of the

absorbent can have one OI more leg elastic flaps 32a, 32b
pos;tioned around its periphery to provide jimproved fit,

comfort, and containment in the leg opening.

The elastic panels 30 are then folded in such a
manner that the waist opening edges 16 are extended at
least to the longitudinal centerline A-A of the chassis
20 as shown in Figure 7E. In this embodiment, the waist
opening edge 16 can also be extended beyond the
longitudinal centerline, as previously described.
Thereafter, the elastic panels 30 are attached to the
chassis 20 along the attachment 1lines 21 and 22, and
removal of the corners of the chassis 20 and elastic
panels 30 gives the diaper 10 as shown in Figure 6A. -

According to a preferred embodiment of the present
invention, the elastic panel 30 as shown in Figures 7D
and 7E can be made from a panel 50 having double width of
the elastic panel 30. &As i1lustrated in Figures 7F and
7G, the pre—strétched elastic means 40, preferably
elastic strands, are prdvided on, preferably attached to.,
the double-width panel 50 along the line 16 which divides
the double-width panel 50 into portions 39a and 39b.
After the panel 50 is folded along the line 16, the
portion 39b can be attached, such as by adhesive or
mechanical seal, to the portion 39a, thereby forming the
elastic panel 30. It is preferable that the inboard edge
25a of the pane1'50 is registered with the outboard edge
25b, and the edges 25a and 25b are positioned between the
respective edges 23a and 23b of the topsheet 24 and the
pbacksheet 26 before the assembly.

According to the fourth aspect of the .present
jnvention, in order to e;imihate the step of bonding the
resultant assembly described above, a single sheet can be
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used to form both one of the layers of the absorbent
chassis 20, such as the backsheet 28 or the topsheet 24,
and the elastic panels 30. Thus, the single sheet has a
chassis area and side areas, extending from each side of
the chassis area, and the side areas are provided with
elastic means. The side areas can be preferably
elasticized by a manner previously descnbed herein
before, for elasticizing an elastic panel 30. After or
before the elasticizing step of the side areas, the
absorbent core 28 is interposed between the chassis area

‘of the single sheet and a covering sheet to assemble a-

chassis portion which comprises the chassis area of the
single sheet, the covering sheet and the core
therebetween. When the single sheet is liquid-pervious
and can perform as a topsheet, the covering sheet should
be 1iquid-inipervious and perform as a backsheet.
Alternatively, vhen the single sheet is liquid-impervious
and can perform as a backsheet, the covering sheet should
be liquid-pervious and perform as a topsheet. From the
resultant assembly, the diaper can be made by the steps
described as the method of the third aspect of the
present invention. '

From the methods described above for forming elastic
panels and attaching them to the chaissis, the various
embodiments described herein before can be made. Methods
of attaching leg elastics 32 and barrier cuffs 34 are
well known as herein before mentioned. In these
embodiments where the elastic means is oriented and
affixed to the chassis or the elastic panels in a
direction non-parallel with the longitudinal centerline
(in the direction of manufacture), known means exist for
positioning the attachment of the elastic any lateral
distance from the centerline as the chassis or elastic
panels move along a manufacturing apparatus, such as that
apparatus shown in Figure 7C.' For example, in the
construction of leg elastics 32 for the embodiment shown
in Figure 6E, an elastic means (such as elastic strands)
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can be appiied to and attached to the backsheet (outside
the edge 29 of absorbent core 24) by a guide means (not
shown) which is reciprocated in the lateral direction
(perpendicular to movement of the chassis), in order to
adjust the position of attachment of the elastic strand
in the lateral direction, as the each chassis passes by
the guide means. The cycle of reciprocation is adiusted
and timed to coincide with the speed of the chassis
elements that pass by the guide. By adjusting the speed

of a guide as it reciprocates through a cycle, straight,

diagonal, or curvilinear lines of elastic strands can be’

formed onto the chassis. Alternatively, elastic strands
could be attached to the topsheet, prior to attachment of
the topsheet to the chassis. By a sj.milar method,
elastic means can also be attached into the’ elastic

panels to provide elastic ‘means oriented in a mnon—-

longitudinal direction.

As shown in Figure 8A, a preferred pull-on diaper
can also comprise. a disposal gecuring means - 70 for
securing a soiled diaper after it has been removed from
the wearer before disposal. Conventional diapers
ordinarily have a pair of adhesive tape oOr mechanical
tabs on the side edges of the pack waist portion of the
co_nventional diaper, and suitable landing areas on the
front waist portion, for securing the conventional diaper
to the wearer. In the case of a pull-on diaper, there is
ordinarily no need for such tape tabs to secure the
diaper around the waist of the wearer, this purposé
jnstead being served by the elastic panels.

In the case of pull-on diaper of the present
invention, the soiled diaper is preferably removed by
separating the elastic panel 30 from the chassis 20 along
the front attachment 1ines 21. The soiled diaper can

then be rolled up from the front waist area 8 to the back .

waist area 9 and secured with the disposal securing means
70 as shown in Figure 8B. Preferably, the disposal
securing means 70 is oriented in the ‘longitudinal

T
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direction and is attached to the outer or garment-facing
surface of the chassis 20 in the back waist area 9 to

_ facilitate this disposal method..

Though any conventional adhesive tape or mechanical
tape tab can be used the disposal securing means 70, a
preferred disposal securing means is a threg-section, z-
folded adhesive tape tab as shown in Figure 8C. Adhesive
tape tab 70 comprises a first section 71, a second
section 72, and a third section 73. First section 71 is
secured by pressufe-sensitive adhesive means 75 to the
chassis 20, and has one end secured by said same
pressure—-sensitive adhesive means 75 to one end of second
section 72. Second section 72 is attached at its other
end to third section 73 with pressure-sensitive adhesive
means 79 which is well known in the art. Second section
72 can have a releasing means 77 on the surface facing
third section 73 which provides the pressure-sensitive
adhesive means 79 with moderate adhesion thereto. A
suitable releasing means 77 can be a coating of silicon
or a release liner made of polyethylene.' Releasing means
77 can also be a low—-adhesion pressure-sensitive adhesive
on the surface facing  third section 73 which is
compatible with pressure-sensitive adhesive means 79,
which means that the low-adhesion pressure-sensitive
adhesive means 77 will adhere to, but can be separated
from, adhesive means 79 without significantly effecting
the adhesive quality of the respective adhesive means 77
and 79. Prior to use in securing the diaper, second
section 72 is separably attached to first section 71 by a
lower-adhesion coating 8l. _

To use the 2z-folded tape tab 70, the user extends
the tape tab by pulling on the portion 82 of third
section 73, which causes the third section 73 to separate
from second section 72, which causes second section 72 to
unfold at fold 78 and to separate from first section 71,
and which causes first section 71 to unfold at fold 76.
The adhesive means 75, 77, and 79 of first section 71C
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second section 72, and third section 73, respectively,
then can be used to secure the extended tape tab 70 to

the outer, garment-facing-surface of the rolled-up diaper

chassis 20. , .

A similar adhesive tape tab is disclosed in German
Patent Application P4033850.9, filed October 24, 1990 (3M
Company s Minneapolis, MN), incorporated herein by
reference.

Having shown and described the preferred embodiment
of the preéent jnvention, further adaptions of the
disposable diaper described herein can be accomplished by
appropriate modifications by one of ordinary skill in the
art without departing <£rom the scope of the present
invention. Accordingly, the scope. of the present
invention should be considered in terms of the following
claims and is understood not to be limited to the details
of structure and operation shown and described in the

specification and drawings.

This Sheet Has Been Replaced”
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WHAT IS CLAIMED IS:

1. A disposable pull-on diaper having a waist

opening and leg openings, comprising, in a flat state:

an absorbent ___chassis comprising a liquid-
pervious topsheet, a. 1iquid—impervious ‘backsheet and an
absorbent core having a pair of side edges interposed
between the topsheet and the backsheet, the chassis

having a pair of sides, ‘a front edge, a back edge, and a

longitudinal centerline which divides the chassis into
halves, the chassis being divided into a crotch region, a
front waist region having the front edge and a back waist
region havixig the back edge wherein the front waist
region and the back waist region extend oppositely from
the crotch region along the longitudinal centerline; _

at least one elastic panel attached to a wearer-
facing surface of each half of the chassis, each elastic
pariel having a waist 6pening edge and an opposing leg
opening edge, the waist opening edge of each elastic
panel extending at least to the longitudinal centerline
of the chassis, each elastic panel being attached to the
chassis along attachment lines which comprise a front
attachment line connecting a point near the longitudinal
centerline in the front waist region of the chassis to a
point on each side of the chassis and a back attachment
line connecting a point near the longitudinal centerline
in the back waist region of the chassis to a point on
each side of the chassis; and

_ a leg opening in a region along the leg opening

edge of the elastic panel;

wherein the elastic panels form completely the
waist opening.

2. A diaper according to claim 1, wherein the leg
opening edge'of the elastic panel is registered with the
side of the chassis, and each leg opening is defined by
the side of the chassis and the leg opening edge of the

elastic panel.
R, Y AT
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3. A diaper :according to claim 1, wherein - each
elastic panel is ‘connected along the leg opening edge
thereof to the respective side of the chassis, and each
leg opening is formed -through the chassis in an area
between the side edge of the chassis and the side edge of
the core. ' : . | -

4. A diaper according to claim 1, wherein each
elastic panel is connected along the leg opening edge
thereof to the respective side of the chassis, and each
( leg opening is formed through the elastic panel.

5. A diaper according to claim 1, wherein the point
from which the front attachment line starts is on the
front edge of the chassis, and the point from which the
back attachment line starts is on the back edge of the
chassis.

6. A diaper according to claim 1, wherein the
points from which the front attachment line and the back
attachment 1line start respectively are on the
longitudinal centerline of the chassis.

7. A diaper according to claim 1, wherein the
chassis has front and back edges which are defined by the
respective front and back attachment lines.

8. A diaper according to claim 1, wherein pleats
are made near each leg opening by securing one or more
folds made in a portion of the chassis.

9. A diaper a600rding. to cléim 1, wherein the

elastic panels have regions having different retractive
forces along width thereof. '

TN 0 WA RO
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point on each gide of the chassis and 2 back attachment
1ine connecting a point near the longitudinal. centerline
in the back waist region of the chassis to a point on
each side of the chassis whereby the waist opening edges
of the elastic panels form completely.the waist opening
of the diaper. '

13. A method for preparing 2 disposable pull-on
diaper having a waist opening and leg openings, having a
liquid-pervious topsheet, a 1iquid-impervious backsheet,
an absorbent core, .and a pair of pre-stretched elastic
. panels each having a waist opening edge and an opposing
leg opening edge, comprising the steps ofs _ '

- interposing and affixing the absorbent core
between the topsheet and the backsheet. to assemble an
absorbent chassis which comprises the topsheet, the
backsheet and the absorbent core therebetween, and which
has a pair of sides and a iongitudinal centerline
dividing the chassis into halves wherein the absorbent
chassis is divided into a crotch region, a front waist
region and a back waist region and the ‘front waist region
and the back waist region extend oppositely from the
crotch region along the longitudinal centeriine;

. - putting the leg opening edges of the pre-
stretched elastic panels on each side of the chassis;

- bonding the elastic panels together with the
topsheet and the backsheet along the side edge of the
chassis to integrate the elastic panels and the chassis;

- folding the elastic panels in such a manner
that the waist opening edge of the elastic panel extends
at least along the 1longitudinal qenterline of the
chassis;

- attaching the elastic panels to the chassis
along attachment 1ines which comprise a front attachment
1ine connecting a point near the longitudinal centerline
in the front waist region of the chassis to a point on
each side of the chassis and a back attachment line

) O A
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connecting a point near the longitudinal centerline in
the back waist region of the chassis to a point on each
-side of the chassis whereby the waist opening edges of
the elastic panels form completely the waist opening of
the diaper; and |

- forming leg openings in regions along each leg
opening edge of the elastic panels.

[ -

14. A method for preparing a disposable pull-on
diaper having a waist opening and 1leg openings,
comprising the steps of: '

- providing an absorbent core, a coverxng sheet
and a’ single sheet which comprises a chassis area and '
side areas extending from each side of the chassis area,
wherein each side area has a side edge, with the proviso
that when the single - sheet. is liquid-pervious, the
covering sheet is liquid-impervious, and vice versa;.

- interposing and affixing the core between the
chassis area of the siogle sheet and the covering sheet,
to assemble a chassis portion which comprises the chassis

" area of the single sheet, the covering sheet and the core
therebetween, and which has a longitudinal centerline
dividing the chassis portion into halves wherein the
absorbent chassis portion is .divided into a crotch
region, a front waist region and a back waist region, and
the front waist region and the back waist region extend
oppositely from the crotch region along the longltudznal
centerline;

- elasticizing the side areas of the single
sheet to form elastic panels having a side edge;

- forming 1eg openings along a borderline
between the chassis area and each elastic panel;

- folding elastic panel along the borderline in
such a manner that the. side edge of the elastic panels
extend to at least the longitudinal centerline of the
chassis; '

KR A
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- attaching the elastic panels to the chassis
portion along attachment 1ines which comprises a front
attachment line connecting a point near the longitudinal
centerline in the front waist region of the chassis
portion to a point on the borderline and a back
attachment line connecting a point near the longitudinal
centerline in the back waist region of the chassis
portion to a point on the borderline, whereby the side
edges of the elastic. panels form completely the waist
opening of the diaper.

15. A method for preparing a diaper according to
claim 12, 13 or ‘14, wherein the elastic panel is folded
in such a manner that the waist opening edges extend
beyond the longitudinal centerline of the chassis to
cover a portion of the opposing half of the chassis,
whereby one elastic panel covers a portion of the other
elastic panel. '
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