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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
elasticized waist open;ng.

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
the lower torso of the user and are intended'to absorb
and contain voided urine and feces. thereby preventing the
wetting, "or similar contamination of articles
(e.g., clothing, bedding, other persons, etc.) which may
come into contact with such diaper in use.

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
available in the art. which feature elastic means formed
along that port;on 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 Freres,
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
When the elastic is relaxed, the pant is
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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AKGROUND CF The i nvention Field of the Invention The present

nvention r, a di sposable pull- on di aper having el ast
anel s prov‘ﬁbWul ly 10 elasticized wai st opem ng. Rel & gfﬁM?”’

sposable diapers are well known articl & manuf act ure whi ch
re designed to be worn by infants and I ncont i nent persons. Disposable
i apers are worn about 15 the lower torso of the user and are intended to
bsorb and contain voided urine and feces thereby preventing the
oiling, wetting, or simlar contam nation of articles (e.g., clothi ng
edding, other pepantsstyile Jdisper fagturingm paxbially aelas\tim%eéhwa 8

laper in use. 20gpeninf 1§ ALRoRHBiRUT4pHiesd OMtid1ty IpBRIAPLEig-0peN
: Publication No. 107919/1991 (Kamata), published on
November 6, 1991. This diaper comprises an absorbent
5 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
10 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
15 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

20 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
25 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-
30 contacting surface is exposed, and complications in the
manufacture. '

P U T R

SUMMARY OF THE INVENTION
It is therefore an object of the present invention
to provide a disposable diaper having a fully elasticized
35 waist opening with an improved fit of the diaper on the
waist and leg openings, — ———— '

i
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availpble in the art which generally conprises a “chassis" conprising

a9 abkorbent cofe entased between a . liquid perneable topsheet ‘and a

1T quild i mpWB40PE36 backsheet. Additionally, nunerous di spoRCT/IPI2/3389
are available in the art which feature ela8tic neans fornmed" al ong

t hat Jportion of the disposabl e diaper which contacts the wearer's wai st
to tHereby provide el asticized wai st opening for such diaper in use.

xampl e, W85/ 05254 (Boussac Saint Freres, 30 B.S.F.), published on
er 5, 1985 discloses a pant made by attaching pre-stretched

ft udi nal I'y direct o furt LobjkBt! Nee endfe Obreaent alﬁ?ghtgbge 5 ¢y

S . and maki artia cuts I N t?e chassi,S i nboar d
iC. When REQYidesa; disposahle cdiapefe Wihah fFResmser, cam pul. on
openi ng of mmttﬁmmheediqﬁer inshbdet vuthengths of the

ics at the sides, apg;ihe ey oo, A0 {BE WA SPEsBhe! 16vBATion is

5is. A di sposabl @
5 to provide a method for preparing a pull-on pants-style

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

an absorbent chassis comprising a liquid-pervious

topsheet, a liquid-impervious backsheet and an absorbent

i:pre having a pair .of side edges interposed between the

topsheet and the backsheet, the chassis having a pair of

15 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

20 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

25 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 -

30 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

35 a leg opening in a region along the leg opening edge

of the elastic panel;

1is Sheet Has Been ReplacedTl
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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 leg openings,
having a liquid-pervious topsheet, a liquid-impervious
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i gat her di vi ded_J_m—g—t—\AB—p&H—s—by—a | ongitudinal slit. The
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Iatera? edge of the '“s endsBof the gather are attached
to nds of the absor l he i nboard edge of the 10 gather s
unattaghed, so that t of the gat hering work as a wai st
gat hergng and a |l eg gatheri ng, respectively. Simlarly, GB
i‘?éMs 8|9 A (gm charm, publ i shed on Decenber 18, 1991 discl oses a
PO« € Ia ' ARAO’, i @ prestbetched
conprifges wai st bgﬁ%%m Qﬁ%ﬁgsgggeb%g'to raﬁ?ag thor]'?l n e
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s 5 between the t:opsheet and the backsheet to assemble an
c absorbent chassis which. ..compr:_.ses the topsheet, the
g 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
10 chassis is divided into a crotch region, a fromt 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

15 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

20 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

25 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

30 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 asoect of the present

35 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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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 pbint 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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3 A further object of the present Invention is to  provide a

di sposabl e di aper. which the user can pul'l on W t hout | '
( turnp
i nsj de WD 94/09736 A still further object _of the present ‘ Lﬁ%ﬁﬂﬂ?@fer

7 in.u

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

5 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; '

10 Figure 2B is a partially cutway view showing the
diaper in Figure 2A; .
_ Figure 2C is a cross-sectional view taken along
section line B-B of the Figure 2A; '

Figure 2D is a cross-sectional view taken along

15 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;

" rigure 3A is a perspective view showing another

20 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;

’ 25 Pigure 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

30 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

35 on a chassis in its flat state;

. 1is Sheet Has Been Replaced Tl
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prising, ina flat 10 an ab®orbent chassis conprising a
-ui d- pervi ous t opsh Mﬁ lm l
e havi ng a pair of si

i npervi ous backsheet and an absorbent
posed between the topsheet and the
pksheet, the chassis having a pair of 15 sides, a front edge, a back
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Eositely from t hwhenoptaced onegi weaxlexyg t he | ongi tudi nal -centerline;

% Figure 5C is a side view of a diaper having pleats
5 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

10 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;

15 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 :according to the
- present invention; |
20 Figure 7D is a cross-sectional view illustrating an
assembly of the diaper in Figure 6A; o |

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

Figure 7F is a cross-sectional view illustrating an

25 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 showing a diaper
having a disposal securing means; ' ' '

30 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. “

35 DETAILED DESCRIPTION OF THE INVENTION
' Referring to the  drawings, there is shown a
preferred embodiment of the present invention as it would
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style diaper" refers to a garment generally worn by
5 infants 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
10 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
15 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
20 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.
25 in Pigure 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 sides 23,
and the elastic banels 30 are attached to the wearer-
' facing surface of the absorbent chassis 20 along front
30 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
35 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
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t)gpem ng. . * Accor I c<égcond aspect of the present
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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 1
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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nner thats t@ﬁewaffént edge 21 of the chassis to a pcu'.m:I So:;neséuc% 2
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

10 edge of the chassis to 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.
However, they can also be concave oOI convex curvilinear °

_ relative to a center of the chassis 20. The attachment

15 lines 21 and 22 form with the side edges 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

20 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

25 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

30 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

35 which is fully glasticized will be adapted to contact
directly with a whole waist of the wearer. This ensures
an improved fit of the'd{aper on the waist of wearer.
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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 2F 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. In 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 relaxed 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 wa:.st.

opening 12 preferably 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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5 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-Y' are within
the ordinary skill of the artisan. In order to improve
10 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. o
It is also within the scope of the present invention
that the two overlapped elastic panels 130 have
15 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
20 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
25 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 ll6a,
116b is shown in Figure 3C. Front portions of the
30 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
35 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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5 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,
10 a body surface, and gide edges. The absorbent core 28

é can be manufactured in a wide variety of sizes and shape’

> — D

(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
15 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
20 cellulosic £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
25 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
30 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
35 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 incorporate_d herein by
reference. )

The backsheet 26 is impervious to liquids (e. -
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 thermoplast:.c £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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5 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
10 4,573,986 entitled "Disposable Waste-Containment
Garment”, which issued to Minetola et al. on 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
15 issued 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
20 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
25 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
30 those described nerein 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
35 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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the specifi cabtherc @1dmedfts, Vand ébﬁfﬂ‘gurat:.ons whereby the element is
5 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
10 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 respec_tive sides of the absorbent _
core 28 by the attachment means (not shown).
, The topsheet 24 is compliant, provides a soft
15 feeling, and is non-irritating to the wearer's skin.
Further, the topsheet 24 is liquid pervious, perinitting
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
20 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
25 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
30 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
35 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

5 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,
10 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 -
15 filed on February 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
20 1laminating a shearable nonwoven to a stretchable £ilm (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
25 wactivating" 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
30 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),

35 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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Ol?awlr ng arcgdipezs of approzimatéele B5ewiIOVERE 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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is supplied by DuPont-Toray. Co., Ltd. By selecting an
5 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.
10 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
15 1limited 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
20 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
2% 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
30 reduced fit 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
35 1ength 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
5 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,
10 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

15 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
20 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
25 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
30 the chassis 20. 1In 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
35 21, 22. In this embodiment, the redundant corners,
defined by the €£front edge 15 (or back edge 17), the
chassis side edge 23, and the front attachment 1line 21

[
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5 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

10 fastening means is a- fastener disclosed in Japanése
' 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

15 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

20 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

25 regions along its 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

30 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 is
provided in those areas most required; such as the waist

35 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, oOr
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thickness, and number of elast;c 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
5 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
10 including a 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
15 diaper 10 which takes a flat state, and PFigure 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.
20 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.
25 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
30 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)
35 which can be continuous or intermittent, at the center of
i the pleat or along its length, and can be a mechanical
gsealing or an adhesive ‘sealing of the backsheet portion

wor b ipd2/01389
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Figure 5C is a side view of a diapér 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 openlngs 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 leg
opening l4a in the elastic panel can be made prior to
attachment of the elastic paneis to the chassis. 1In the :
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 of
the chassis. In this embodiment, the elastic means can
be positioned on either or both sides of the leg opening
in order to provide.leg elastics therefore. F
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f 5 along the side of the chassis. Alternatively, portions
of either the chassis, or of the elastic panel, alone can _
be removed, whereby an -imprbved leg opening and leg i
opening £it can be achieved. Preferably, the leg opening
edges of the elastic panel and the chassis are provided
10 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

15 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

20 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

25 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

30 will depend on the selection of the angles a and 8 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

35 chassis (as shown in Figure 6A as l4a) 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. :
5 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
10 the topsheet 24 and the backsheet 26 and then the chassis
20 can be assembled according to the preferred manner as
 described above with respect to assembling the chassis
20.. The topsheet 24 and the backsheet 26 can be affixed .
with the absorbent core prior to attachment of ‘the
15 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
20 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
25 chassis, as herein before described. The pre-stretched
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 1line 21 and 22 areas with mechanical
30 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
35 or pinch roller, which are well known for such purposes.
A preferred mechanical seal is a pressure bond seal which °
. bonds together the thermoplastic material of the elastic g
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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
10 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. 1t is most preferred to
_ operate the anvil and the pressure roll at their ambient
15 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. o ' ' |
20 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
25 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

30 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
- {l1lustrated in Figure 7B. As shown in Pigure 7B, the
corners 20a of the chassis 20 can be optionally removed

35 to obtain a substantially hexagonal chassis in the flai:

view.
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(not shown). A supply roll 61 operates to guide a strip
of successively adjoining topsheets 24 onto the strlp of
the backsheets 26 on which absorbent cores 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 :esultant 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 redundent 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 mote leg elastic f£laps 32a, 32b'
positioned 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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he 'cha8sif” area, and the side areas are provided with
elastic means. The side areas can be preferably
elasticized by a manner previously ‘described 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-iﬁpervious 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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' 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

10 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, : ‘

15 elastic means can also be attached into the’ elastic l
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

20 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
conventional diaper, and suitable lianding areas on the

! 25 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.

30 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 .

35 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
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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 7lr




fescribed, the elastic panel s 30 are . . .

, , the a attached to th [
i_g';tachment |hl nes 21 and 22. The el astic panel 30 C:Pcmhasm szo gl ?(r)\g
_urwometlf o 0!!7|§§f heet 24 or other strucgpre situated on the garnent-facin
7backshe0t 286 chassis or directly.to the garnment-facing surface of k
| Dack s?de E)fastlhce)ng aihgge_elgzticF panels 30 are provided on the
e . . Si s : I gures 2D and 2E are '
fss-sectional views of of the diaper. 10 taken along section line GC

10O Figure 2A. The preferred enbodi nen | '
A . / t as shown s
i opsheet galionld Settjonr §fi,stand thind Fﬁgilonbac Eé%? i’%g.tmlar?yt'ﬂgs

oLt et G LBeP A 69 sectze Wecextended tape (WRANEN R4
 show o meusan gamentc a9 pucFagecty tEE sRlzeced Eapml
B Williid afg ng surface of the S parthy
¥ | 5 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.
Baving shown and described the preferred embodiment

10 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

15 invention should be considered in terms of the following
claims and is understood not to pe limited to the details
of structure and operation shown and described in the

specification and drawings.
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heét 26. This is becatwse—the—topsheet—24 does not fully cover the
ooy | HoSER Tusordsbablife 'a%efﬁgég”ﬁi‘ﬂez's?s‘a' por t PEIR01389
heri phery of the ba I‘ Fﬂ““%ﬂ] € elastic panels 30 in the ,

hstate shown in Fig are stretched. Hence, when the

3 whi ch nmakes the diaper 10 take the flat state is once 25

Hased, the elastic neans provided in the el astic panel is rel axed.

pf f ective length of the rel axed panel Legones short and the pant is
#d. It is.preferable that the ' I's relaxed has a

ih  along theyyaist oaenmm @um wiéﬁeﬁo%hbsngo a wa:.st'
jitudinal length of. th 5:5 ‘gl % ent%rllnet Ay
# her words, @pePéT’ﬁxgﬂd gsppen gﬁénFﬁapf SSPG?eF' dtes

linf er ence mhlch i s about an &Mfs6rbénd t whassis Ioogpmﬁtiug Iangﬂﬁqﬁld-
Eha55|s 20 pervious topsheet, a. liquid-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 havihg 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-
faclng 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 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




at chnteriine AA 35 I n anotH |
¢ e AA 3 _ al er preferred -enbodinent :
Presgnt o dgipgragi on_shown in Fi gure 3A_ the pair of el asticPﬁ:zl'?r{é‘i'9§t’J’~ke"'89

13 : ir i
130 .ave a wal st opening edge 116 which ext&®hds beyond

Thi eet Has Been Replaced”
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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. '
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e centerline A-A of the chassi s.

Each el asti . .
 alygo dqPdiPg NOT only its res i | | ¢ panel } he flat’
. - ont pective h . o13gd he fl at
sOTP0 Cover &hib Shédt bas BeeroReridred oppossngalh;I 19f 01'E h?hghgﬁngi%ét g

nbodinent, 5 th g .
ver the other, H‘W‘j ”I l1'n";‘3t b panel s 130a and 130b oveu'aB,tQ'nZ
dges 116a and 116D, a by their respective wai st openi ng

! hment 1in
ftachment |ines 122a, 122 5 ori 121a, 121b and back
bstantial reduction b. The, benefit of this construction i

; . 10 i thescipg - | s a
aper, 2ok Shoueb s [ CHpE Ehpenee atd 1 acbagks SRR e (e
peni ng, Ay seveontiebt yugeas golme RIT,ITE: 10Rg chiadad. (denter Kine

st at e . \ the WAl . '
Ie e 1T S ptpegfonroe. o chasdin 1 o8sted e
thhe front ogatheside of the chassis gﬁ@?&iﬁ RRRE Wa ik opdming oedgedp at
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




H.ween poin

._3

ignated as Z i

i
metrically 30

@nd Z' are near,

stic 20 panel s effec
! I n this-enbodi nment

?the chassis al ong the
% of the chassis and the back attachnment line 122 on the back edge

# of 25 the chassis. The front attachment line 121a, 121b each is
;I ine which coomectingraf podily nearmethe cdbngitudinalnasdémterlnge niin

) a7, LI e 0ekie” A, e, B ERARALE ' o fECGh ach

k,r55|s (the distance between points X-Y), and |less the di stance t hat
e el astic gpels overfap at the rear of the chassis (the distance

l'hlsSheetHas'EéénR bl of overI ap of the respRPCT/NP92/01389
t and a arance of the diaper as
IHBH[HI Iﬂmlpanel s-130a and 130b are attached

achnment |line 121 on the front edge

it cef s they ghassigcyhersbyd the Zwai.atFlop.mé.x@A edges of

| ‘nt on each si dftné éi'@sﬁi‘ésgbﬁels Pﬁoﬁb%ﬁmbﬂe&&fy thel Wi¥st &PEnPRY"bE

refera
iaper- an

- 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 single 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




; I ongi tudinal centerline A-A In Figure 3A = the at t achnent

3 are shown®to bk bent at points X, Y, x' 35 '
_ ‘ . . Y, and Y' so t?@r
.erewolsmmst e vma?ﬁi 'ﬁlhe |Onﬁl t udi nal mglenterl i ne cross a néar yolrsl%ht
'hrrent s t he scop§ of t pr esent |nvenai40n t hat

- 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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not be straight lines, and that the attachnent I|ines

formwth the

si e of the chassis a substantially hexagonal area on ;g;"lfr;\
wegrer-facing surface. In addition, in this enbodi @&is he |ines

cufgved and in

and X -Y I ch ar evopop INTEURECTUAL BROPERFY ORGANIZATION | | nes aRgs
Fe;slect with lines X-Xueafig e  owever

3
> r

{ ghtly
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(54) Title: DISPOSABLE DIAPER WITH FULLY ELASTICIZED WAIST OPENING

(57) Abstract

The present invention provides a disposable diaper having a fully elasticized waist opening with an improved fit of the di-
aper on the waist. A disposable pull-on diaper having a waist opening (13) and leg openings (14), includes an absorbent chassis
(20) divided into halves by a longitudinal centerline, and elastic panels (30) which have a waist opening edge (16) and an oppos-
ing leg opening edge (12). The elastic panel is attached to a wearer-facing surface of each half of the chassis along attachment
lines which comprise a front attachment line (21a, 21b) connectiiig a center of a front edge of the chassis to a point on each side
: 1.7 vhe chassis and a back attachment line (22a, 22b) connecting a center of a back edge of the chassis to a point on each side of
i e chassis. The elastic panel is attached to the chassis in such a manner that the waist opening edge of each elastic panel extends
at least to the longitudinal centerline of the chassis. The elastic panels of the diaper form the entire waist opening.
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lrespectlve malst openi ng edges 116a, 116b which are not parallel to
j other. As‘showh in Figure 3B, the front portions of the

bl appi ng eWE294/898nel s are ext ended to and attached al ong PRE/FB93/1389
ichment |ines 121a, 121b at points closer to the centerline A-A than
ﬁzo respective attachment points of the rear portlons of the :

it i c panel s along attachnment |ines 122a, ({2??; such case, the
iction of elastic stretch and actlion |n t he portlon of the
iti c panel closest to the wai st openlng edge is preferably parallel
Lhe 25 respective wai st opening edge 116, rather than to the

ti t udi nal centerline of the chassis. Anot her rel ated enbodi nent
Eng the el astic panels 130a, 130b having over | appi ng wai st openi ng -

ﬁs 116a, - 116b is shown Ln -Figure Front portions of the 30
fiti c panels extend to and rreet t ée%ratReng& 15 of t he chassi s

|

I

f the centerline A-A (that |s j“ﬁ Iﬁ“




. whereas the rear portions of the el astic panel s each

. PCT/IPYZ/HUIBCT OSS
C%%dﬁ% and overlap in the area defined by lines Z-X, Z-Y' and
LY. previously 35 described, the rear portion of the chassis can
'seal ed along line X -Y',

and the redundant rear corner renoved
tJ i nprove the appearance and fit o_f-,gpe/g aper.
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.
r% enbodi mrents shown in Figures 3B and 3C can reduce the circunference

: ;the wai s * and can provide different front and bac

;;‘_'a di aper '[\%88% into account the anatomy of the wearer. &ﬁwguh

:$orbent core .28 can be any absorbent neans which is generally

irpr essi bl e, conformabl e, non- irritating to the wearer's skin, and
fabl e of absorbing . and retaining |iq@@#/8&uch as urine and ot her

fi:t ai n body exudates. The absorbent core has a garnent surface, 10 a
iy surface, and side edges. The absorbent core 28 can be manufactured
Ja wi de variety of sizes and shape (e.g., rectangular, hourglass,

- bone- shaped, "T"- shaped, -asymmetric, etc.) and can forma w de
!lpty of | i qui d absorbent, material commonly used in disposable '

30
_ 24 34 .
aﬁ¢,4¢="=======- ,//J32

; V
28 26 33
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T
28 26
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di aper and ot her absorbent articles such as comm nuted JFEW&@Qﬂmgﬁgf
er suitable

h 1S enﬁr?! y referred to as airfelt. Exanpl es of
r be VY | s include creped cel |l ul ose waddi ng; neltbl own
mers including coform chemcally stiffened, nodified or

is-1inked 20 cellulosie fibers including tissue mmaps and
W

ue | am nates; absorbent foans; sponges; super absor bent

nmers; absorbent gelling naterials, or any equival ent ‘material or

)i nati ons of materials. The configuration and construction of the

br bent core 25 can also be varied (e.g., the absorbent core can have

ying caliper zones, a surface patterq 2£ e aassnents or conpressions
ingny direction to inprove |ateral and 2 bl gisudi nal” distribution of

'd, a hydrophilic gradient, a supembgor gadi ent, or | ower

avgfage 30 density and | ower average LeSFS wel ONt | lllSItIOﬂ zones;
or Fan conpri se one or nore |ayers or/”
122a°
-|16b
130b
| 1300
11640
| 121b
; z7
A s 12la
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"ial absorbent capacity of the absorbent core 28 shoul d, however, be
inpat i bl e %gesign | oadi ng and the i ntended use of ther/g] i
&L Furthgkbgmﬁgs ze and 35 absorbent capacity of the absorben core:339
- can be varied to accommodat e wearers ranging frominfants through to

wflts. Exenpl ary absorbent structures for use as the

FIG. 3C

s Sheet Has Been Replaced
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orbent core 28 are described in U S’ Patent 4,610,678 i3ipoh 1389

-gh- Deaiig}%z%sorbént Structures" issued to Wei sman et” al. on

_ter‘rt% , 6; U S. Patent 4,673,402 entitled "Absorbent Articles

A h Dual - Layered 5 Cores" issued to Wisnman et al. on June 16, 1987, U.S.
dent 4,888,231 entitled "Absorbent go!zgiavi ng A Dusting Layer" issued
¢Angst adt on. Decenher 19, 1989, nd~U. S. Patent 4,834,735 entitled
tgh-Density - Absorbent Menbers Having Lower Density and Lower Basis 10

ght Acqui sition-Zones" issued to Alemany et al. on My 30, 1989;
h of which is incorporated herein by r ef er ence. The .
Eksheet 26 is inpervious to quﬁids (e |y 2 prLdQerably
nuf actured froma thin plastic 2b -

/.
Has Been Replaced’
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A:>~f|In1 although other flexible I|qu1d | npervi ous materials can al so 1
i used. O&ﬂkﬁ -the term"fl exible" refers to mateg |

> conpl i ant aéﬂ' readi | y conformto the general shape MIM%
ptours of the human body. The backsheet prevents the exudates

gsor bed and 20 contained in the absorbent core 28 fromwetting articles
fich contact the diaper 10 such as under ggt A¢f s and bedsheets. The
?ksheet 26 can thus conprise a woven or nonwoven naterial, polyneric
iims such as thernoplastic films of polyethylene or polypropyl ene, or
,-05|te 25 materials such as a fil mcoated nonwoven nmateri al .

;Terably t he backsheet is a thernoplastic film having ~a thickness of
»m about 0.012 mm (0.5 m ) to about - 0.051 M (2.0 mls). The

i:ksheet can be enbossed to provide a matte finish to the plastic film
fch can 30 inprove tactility and appearance. Particularly preferred

rials for the backsheet inglude polyethylene filns, _

e

e e e

20 26

FIG. 5C
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hnat ed Fil m No. 8020.

AT Y e .

et 0 by attachnent neans such as those well
bl e, the backsheet can be secured fo
g7I5

as one manuf actured by Monsanto Chem cal Corporation and
- PCIHRP2IO38 o 1t

The backsheet 26 is posi

897361 f ace of the absorbent core and is preferably joined
known in

the art. For

30 | 16 24 /I_Q_

SN S S s Lo 12(23)
r { ]
40 26 28 14a
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,fe absorbent core by a uniformcontinuous layer of adhesi ve,
jat t er ned | ayer®* of atlhesi ve, or an any of separate |knes, spi

ibot s of adN¥@PEI7367\dhesi ve whi ch” have been found to be sat i@é@?’ﬂb‘m
i-e manufactured 5 by Century Adhesive, Inc. of Colunbus, GChio and marketed
Il5 Century 5227; and by H. B. Fuller Conmpany of St. Paul, M nnesot a and
jir keted as HL-1258. The attachment nea /5v | preferably conprise an
'en pattern network of filaments of adhesive as is disclosed in U S
itent 10 4,573,986 entitled "Disposable Wiste-Containnent Gar ment ",
ﬁich |ssued to Mnetola et al. on March 4, 1986, nore preferably
‘*’Jeral | i nes of adhesive filanents swirled into a spiral pattern such
'-*IS illustrated by t he apparatus and met hods shown in U S. Patent

30 10
Ve

Fl1G.6C

FI1G.6D
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sued to Spraqué, Jr. on Cctober 7, 1975; U.S. Patent 4,785, 996
H to Zieckér et“al. on Novenber 22, 1978, and U. S. Patpge/Jr9270138966

t oWRBMIIES on June 27, 1989, each of which is incorporated
In by reference. Al ternatively, the attachment neans can conprise
>at@®0 bonds, pressure bonds, ultrasonic bonds, dynamc . mechani cal
ondl, or any ot her suitable attachnenVCiV&NS or conbi nati ons of these
taghnment nmeans as are known in the art. Optionally, an outer
backigng sheet can be registered 25 with or attached to the garnent-facing
surfjgce of the backsheet to provide an inprovenent in the appearance and
the Ekin feel of the garnet-facing surface the di sposable di aper. '
Vot i al s for such outer backing sheets can i ncl ude, for exanple
skingfriendly materials such as 30 those described herein after for the
t opsggeet, as well as apertured or enbossed forned fil ns.
10

FIG. 6E
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il
i

. il‘. topsheet 24 is positioned adjacent t he body | surface of the

F or bent e and is preferably af fi xed thereto and_to
ikl i on of t M@%ﬁeet 26 by 35 attachment neans (not shown) gg%ll’gglﬂﬁ”
‘n wel | known in the art. Suitable attachnment neans -are descri bed
§h respect to joining the backsheet 26 to the absorbent core
11/15

t |

1.

Il

]

!

g

;

,
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FIG. 7TA
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' As used herein, the term "affixed" enconpasses conflguratlons
y a Is directly secured to t he ot her elenent

WW% y to the ot her el enment, and configurations V{IE%?) y
ement is 5 indirectly secured to the other elenment by affixing the
Int to internedi ate nenber(s) which in turn are affi xed to the other
t. In a preferred enbodi nent 72 ykSpresent invention, the
et 24 and the backsheet 26 are affixed directly to each other in
0 area between the side edge 23 and the side edge 29 of the core
id are indirectly joined together by directly joining themto the
pctive sides of the absorbent. ‘core 28 by the attachnment neans (not
Oh) . The topsheet 24 is conpliant, provides a soft

s Sheet Has Been Replaced”




f feeling, and 1is non-irritating to the wearer's skin. Further t he

fisheet 24 ‘I aui d pervious, permtting l'iquids (e.qg. h@ﬁ%
i |y pene&éh34¥ ough its t hi ckness, and thereby i sol-ati 4#95""3&9

krer' s skin from t he absorbent core containing the Iiquids.
il abl e 20 topsheet can be manufactured froma mnde range of
gbrials, such as porous foans; reticul ayesl /A H s apertured plastic
5; Or woven or nonwoven webs of natural fibers (e.g., wood or
it on fibers), synthetic fibers (e.g., polyester or polypropyl ene
gbrs), or a 25 conbination of natural and synthetic fibers. There are a
gber of manufacturing techniques which can be used to manuf acture the
sheet 24.  For exanple, the topsheet 24 can be a nonwoven web of
fs spunbonded, carded, wet--laid, meltblown, hydroentangl ed,
I nati ons of the 30 above, or the Iike. A preferred topsheet
one manuf actured by Hercules, Inc. as Type 151-po|ypro%é$ene
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B s which conprises staple |ength polypropyl ene fibers havi ng a

Gerier o0lyaBoMbyss 5 and fiber |ength of at | east about IFcI)ypu2/0£38925

jes) ; "or; ohe manuf actured 35 by Fiberweb North America and avail abl e
0/ 20 pol ypropyl ene/ rayon carded thermal |y bonded nonwoven.
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fastic panel 30,is a sheet or a panel which conprises an elastic

tand whi chWauPANE736t 1 et ched and, upon relaxing, will tend t&CIERAR01389

gially its original shape. Elastic panel 30 can be nade

itlisclosed in U'S Patents 4,490,464, 4,938,753; and

ir57 all of which i'ssued to Van Gonpel 25b9|35 U. S Pat ent

P64 i sssued to sisson on June 24, 1980 .£ Pat ent 4, 525, 407

i t 0 Ness on June 25, 1985, U. S. Pat ent 4,834, 741 i ssued to Sabee

it 30, 1989, 10 European Patent Publication 409, 315, The Procter &
Conmpany, published January 23, 1991, all herebg | fpgor por at ed

#brence. El astic panels can al so be S
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F;eld of the Invention

The present invention relates to a disposable pull-
on diaper having elastic side panels providing a fully
elasticized waist opening. : |
Related Art

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

Disposable diapers are worn about
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.

There are numerous executions of a disposable diaper
available in the art which generally comprises a
“chassis" comprising an absorbent core encased between a
liquid permeable topsheet and a liquié impermeable
backsheet. Additionally, numerous disposable diaper are
available in the art which feature elastic means formed:
along that portion of the disposable diaper which
contacts the waist to thereby provide
elasticized waist opening for such diaper in use.

For example, WO85/05254 (Boussac
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 relaxed, the pant is
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

wearer's

Saint Freres,

is
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made from materiats including: synthetic or natural rubber, such as

LYCRA, el astoneric scrim elastoneric films (including heat shrinkable
el astoneric filns), 35 elastoneric woven or nonwoven webs, el astoneric
conposites such as el astoneric nonwoven | am nates, synthetic or
natural rubber foans, and the |ike. A

20 '

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

5 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 edge of the

absorbent part and ends of the gather are attached to

ends of the absorbent part. The inboard edge of the

10 gathér is unattached, so that the two parts of the

gathering work as a wéist 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

15 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

20 broader range of fit characteristics associated with such
diapers.

Japanese Patent Laid-Open Publication No. 28365/1992
(Kao), published on January 30, 1992, is directed to a
disposable diaper having an elasticized waist opening

25 members attached to the backsheet side, and achieves an
improved fit 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-

30 contacting surface is exposed, and comblications in the

manufacture.
SUMMARY OF THE INVENTION
It is therefore an object of the present ihyention
to provide ahdisposable diaper having a fully elasticized

waist opening with an improved fit of the diaper on the
waist and leg openings.

35
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preferred el astoneric.foamfor use as the elastic neans can incl ude:
cross-linked natural rubber foans preferably havi ng a cal i per of
approximately 35 mls and a density of 13 pounds per cubic foot (0.214
grans per cubic 5 centineter), such as is available fromFulflex Inc. of
M ddl et own, Rhode I|sland; or as avail abl e from Ludl ow Conposi tes
Corporation of Frenont, Chio; or polyurethane foams having a caliper of
about 80 mls and a density of about 2 pounds per cubic foot (0.033
grans per cubic 10 centineter) such as is available from Bridgestone of
Yokohama, Japan and mar ket ed under the tradenane Bri dgestone SG

pol yur et hane foam - Suitable nonwoven materials for use in making
t he el asti c panelas fantiver sebdeced éf orhehgsresetant thvedtion is to

provide a disposable diaper which the *user can pull on
without turning the diaper inside out.
A still further object of the present invention is
5 to provide a method for preparing a pull-on pants-style
diaper. ' '
According to the first aspeét of the present
invention we provide a disposable pull-on diaper having a
waist opening and leg openings, comprising, in a flat
10 state: ' o
- an absorbent chassis comprising a 1liquid-pervious
topsheet, a liquid-impervidus backsheet and an absorbent
core havihg a pair of side edges interposed between the
topsheet- and the backsheet, the chassis having a pair of
15 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
20 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
panel having a waist opening edge and an opposing leg
25 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 lohgitudinal
30 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;

35
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15*herein before for use as the topsheet material. Preferably, the

el asti.c panels of the present invention are elastically extensible in
at | east the | ongi tudinal (viewed in the flat state) direction. The
term"elastically extensible" neans that when tensional 20 forces are
applied, the elastic panel will return to about its previous size and
shape after the tensional force is rgnoved. An el astic panel of
t he present invention will preferably return to at |east 75%of their
original configuration within about 5 seconds or |ess 25 upon stretch and
I medi ate rel ease thereof (i.e., a "snappy" elastic). More preferably,
the el astic panel ~ will return to at |east 95% 98% of thﬁlr orlglnal
configuration afte r %E' e

el astlgc panel pref {m ?H?ﬁ' ﬁé ﬁ% ché%%fém %‘#St‘lgo%g/g WB?'% _
preferably froRP&B 89 30096to about 500% fromits relaxed state to its
fuIIy stretched According to the second aspect of the present

invention we provide a method for preparing a disposable

5 pull-on diaper having "a waist opening and leg openings,
having a liquid-pervious topsheet, a ligquid-impervious
backsheet, an ahscnbént core, and a’ pair of elastic
panels each having a waist opening edge and an opp051ng
leg opening edge, comprising the steps of: .

10 - 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

15 absorbent core interposed therebetween 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;

20 - 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

25 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

30 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 leg openings,
having a 1liquid-pervious tépsheet, a 11qu1d-1mperv1ous

This is the 19 elgb,?heet
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state such as in the tlat view To provide this stretch- ability, a
preferred elastic nmeans for the waist portion and the | eg opening
portion of the elastic panel is an 35 elastic strand nmade from natural
rubber having a dianeter about 0.5-4.0 nmm nore preferably about 2.5

mm For the el astic neans in the portion of the elastic panel between
21 5 ' :

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

- interposing and affixing the absorbent core

5 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

10 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_pré-stretched

15 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
20 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

25 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 1longitudinal 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

30 elastic panels form completely the waist opening of the
diaper; and

- forming leg 6penings in regions along each 1leg
opening edge of the elastic panels.

According to the fourth aspect of the present

35 jinvention we provide a method for preparing a disposable

pull-on diaper having a waist opening and leg openings,

comprising the steps of: '
p. ne. P : This is the replacement sheet
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the wai st portion and.the | eg opening portions, a preferred el astic

strand is nade of Opel on having a di-aneter of about 0.2-1.0 nm
pref erably about 0.5 mm and is supplied by DuPont-Toray Co., Ltd.

selecting an 5

el astic characteristic of the el astic panel that has

secure the elastic strands to the nonwoven | ayer or |ayers of the

el astic

10

15

20

25

30

35

panel at prbeidihgr annabseptenénkyrer adktovedthgath@et 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-perviéus, the
covering sheet is liquid-impervious, and vice versa;

- interposing and affixing the core between the
chassis area of the single 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 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 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.

BRIEF DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims

particularly pointing out and distinctly claiming the
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el astic neans having the appropriate extension nodul es,
stretch, and retraction force, the elastic panels can ~ provide the diaper
wi th good body conformty and confort,
which can result in poor fit and poor containnent. 10 To i nprove
t he "snappy".

el astic strands or strings as the elastic nmeans, it is preferred to

6 wi t hout excessive sagging or.slip

t



15- limted nunber of .attachment points along the | ength of the elastic
strand. Odinarily, adhesive is applied along the |ength of a
pre-stretched elastic strand to affix it to the nonwoven. Wen secured,
theé tensional force is released 20 fromthe elastic strand and it tends to
shrink in length ~to its uninhibited, relaxed |ength. However, as

t he el astic strands contract and the elfastic panel gathers, t he
nonwoven attachment along the length of the elastic strand can exert an
opposite force to the contraction 25 force of the elastic. This can
result in the elastic panel having a "relaxed" length that 1is
consi der ably | onger than the wuninhibited, relaxed length of the

i ndi vi dualh strap éeseirbldswaﬁtiszs?l ke asag%qaabgaé itdlaky the ada%feggir#l"ia'tﬁé
oD SudE et ndbr SOBSE i, 30 oo AL °EMSh 5
. conjunction with the accompanying drawings in which:
Figure 1 is a perspective view showing one
5 embodiment of a dispdsable pull-on diaper according to
the present invention in the configuration it would
assume when placed an a wearer;

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

10 Figure 2B is a partially cutway view showing the
diaper in Figure 2A;

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

. - Pigure 2D is a cross-sectional view taken along

15 section line C-C of the Figure 2A;

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

Figure 3A is a perspective view showing another

20 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;

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

Figﬁre 4A is a perspective view showing another
embodiment of a disposable pull-on diaper according to

30 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 S5A is a bottom view of a diaper having pleats

35 on a chassis in its flat state; '
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their ends. The two (or nore) |ayers 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 35 Ilength of the elastic strand. The
seal along the seal portion can be continuous or intermttent. As a

resul t, the elastic strand is encased within a pocket bounded by
22 8

Figure 5B is a bottom view of a diaper having a
pleats on a chassis in the configuratidn it would assume
‘when placed on a wearer;

Figure 5C is a side view of a diaper having pleats

S on elastic side panels;

Figure 6A 1is a perspective view showing another
embodiment of a disposable pull-on diaper according to
the present invention in its flat state;

Figure 6B is a cross-sectional view taken along

10 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;
15 Figure 7B illustrates a final assembly of a diaper
according to the present invention; '

Figure 7C illustrates diagrammatiéally a process for
a continuous manufacture of a diaper according to the
present invention; ' '

20 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
25 assembly of the diaper in Figure 6A;
_Figure 7G illustrates another preferred process for
preparing the diaper in Figure 6A;
Figure 8A is a perspective view showing a diaper
having a disposal securing means; -
30 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 DESCRIPTION OF THE INVENTION
Referring to the drawings, there is shown a

preferred embodiment of the present invention as it would

35
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the two nonwoven | ayers and the side bortions on each side of the
el astic. The seal can be nade by nechani cal means or by an adhesive, as
descri bed herein before. Preferably, portions of the nonwovens
along the seal 5 portion can be intermittently renoved to reduce
t he stiffness, and hence the resistance, caused by the sealing of the
nonwoven itself. Alternatively, p®rtions of the elastic strand
al ong its l.ength can be affixed, preferably with an adhesive, 10 -to
one or both nonwoven | ayers to help hold the elastic strand in pl ace.
The adhesive can be applied to the el astic strand by conventi onal
nmeans, such as by spiral or droplet spray patterns. Sui t abl e )
adhesi ves anctbe usedihtysiaedigpdsatsie ofiapehaltended s dedamen gd dier ei n
infant. .
" As used herein, the term *“disposable pull-on pants-
style diaper" refers to a garment generally worn by
5 infants or incontinent persons, which is pulled on like
pants, and which is intended to be discarded after a
single use (i.e., it is not intended tao be laundered or
otherwise restored and reused).
Figure 1 is a perspective view of the diaper 10 of
10 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
15 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 longitudinal direction of the
chassis 20. When the diaper 10 is pulled downward
20 towards the front and the back (indicated by arrows in
Figure 1), the diaper is able to take a flat state shown
in Figure 2aA.
Figure 2A is, thus, a perspective view of the -diaper
10 of the 'presént invention in its flat state. As shown
25 in Figure 2A, the absorbent chassis 20 has the front
‘waist region 8 having a front edge 15, the back waist
"region 9 having a back edge 17, and a pair of sides 23,
and the elastic panels 30 are attached to the wearer-
facing surface of the absorbent chassis 20 along front
30 attachment line 21 on the front edge 15 and along -back
attachment line 22 on the back edge 17. Each elastic
panel 30 has a waist opening edge 16 and a leg opening
edge 12.

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

35
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15 " above for securing the backsheet to the absorbent core. An

al ternative enbodi nent of diaper 10 is shown in Fi gures 4A and. 4B,
where the diaper 10 is illustrated as “including a chassis 20 which is
rectangul ar. As shown in Figure 4A, the elastic panels 30 are attached
to the 20 chassis along the attachment lines 21, 22 as described

above. In this enbodi nent of the diaperl0 the front attachnent -l i ne
2la, 21b conprises a |line connecting, preferably symetrically
connecting, a point near the T.ongi tudi nal centerline, preferably on the
centerline on" 25 the front edge 21 to a point on each side of the chassis
20, the back attachment |ine 22a, 22b conprises a l|ine connecting

preferably Symkéhcé‘ibﬂg cgéwrdn Nined G B mguaeam herh@®
centerline, prefe

s
on each side onggefﬁél%hﬁg‘ngliﬁs Cgﬁéte%*’ g%'brk'd ‘Eﬁﬁbsafﬁkhiggg : ’é‘i’?'dgg ?gl 212
t he chassi s 20aandignédf-pentisusackopsheleitne 24t de ndtiquid-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 side 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-faéing 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 PFigure. 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 beyond 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 -éonfigurations,
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 Welsman et al. on
30 Sept. 9, 1986; U.S. Patent 4,695,278, 1ssued 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 Flgure 2A, each elastic panel 30
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

35
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coincide, and the-back edge 17 of the chassis and the" back attachnent

line 22 do not coincide. The el astic panels 30 are then attached
along the attachnment lines 35 21, 22. In this enbodinent, the

- redundant corners, defined by the front edge 15 (or back edge 17), the
chassi s side edge 23, and the front atta%Pnent line 21
23

represented by the back attachment line 22. The front
attachment line 2la, 21b each is a line which connécts,
preferably symmetrically connects, a point near the
longitudinal centerline, preferably on the centerline, on
5 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 1longitudinal
centerline, preferably on the centerline, on the back
10 edge of the chassis to a point on each respective side of
the chassis. As shown in Figure 2B, attachment lines
2la, 21b and 22a, 22b are substantiélly straight 1lines.
However, they can also be concave or convex curvilinear
relative to a center of the chassis 20. The attachment
15 lines 21 and 22 form with the side edges 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 f formed by a back
20 attachment line 22a, 22b with the longitudihal centerline
A-A. Preferably, angles « and f, independently, are from
20°-60°, more prefefably about 45°. ‘“Substantially
hexagonal" means that the attachment lines 21 and 22 can
be slightly curved and provide an area having a generally
25 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. In a
30 preferred embodiment of the present'invehtion, each waist
opening edge 16 eitends 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
35 which is fully elasticized 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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(or® back attachnment |[ine 22) of the chassis, are not renoved. In order

to prevent the corners of the chassis fromflappi ng, the diaper
preferably has a fastening - neans for attaching a corner of the chassis
tothe 5 elastic panel 30. It should be understood that the use of a
mat eri al which can engage el enments shoul d be non- limting in the sense
that the engagi ng el enents can conpri s@2any shape-as are known in the
art so long as they are adapted to engage elenents. A preferred
10 fastening means is a fastener disclosed in Japanese Pat ent
Application No. 21697/1990, filed on January 31, 1990. The di aper 10
shown in Figure 4A has fasteners 51 and 52 on the corner of the chassis

and the el astic pangk desd@ibe@yPeabi ueh¥titi pahe14B3ichave sbeashépeto 10
which is the chassis 20 along the attachment linés 21 and 22. The
elastic panel 30 can be attached to either the topsheet
24 or other structure situated on the gaiment-facing
5 surface of the chassis or directly to the'garment4facing
surface of the backsheet 28, as long as the elastic
panels 30 are provided on the topsheet side of the
chassis 20. Fiéures 2D and 2E are cross-sectional views
of of the diaper 10 taken along section line C-C of
10 Figure 2A. The preferred embodiment as shown in Figure
2D has a topsheet which fully registers with the
backsheet 26. In the embodiment, the elastic panels 30
are attached on the topsheet 24.  Another preferred
"embodiment as shown in Figure 2E, on the other hand,
15 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. In the
embodiment, elastic panels 30 are attached to a wearer-
20 facing surface along at least a portion of the periphery

of the backsheet 26. ' -

The elastic panels 30 in the flat state shown in

Figures 2A and 2B are stretched. Hence, when the force -
which makes the diaper 10 take the flat state is once
25 released, the elastic means provided in the elastic panel
'is relaxed. - The effective length of the relaxed 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
30 longitudinal 1length of the chassis 20. along the
centerline A-A, In other words, the relaxed waist
opening 12 preferably has a circumference which is about
20 to 30% twice the longitudinal length of the chassis 20

at centerline A-A.

35 In another preferred embodiment of the present

invention shown in Figure 3A, the pair of elastic panels
130 have a waist opening edge 116 which extends beyond
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15 - forned. As .shown in Figure 4B, the corners of the chassi s
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
fit of t he di aper by cinching or shortening the elastic panels 20 and
t hereby shortening the wai st circunference of the -di aper. A
preferred enbodi nent as descri bed herein ggn further conprise elastic
panel s as shown in Figure 4A, and described hereinafter. Each panel has
a plurality of 25 regions along its wdth 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 forege EAgeteqhna-a of (el CAhLYIBAS IdGHOrOAIASL TRkiaCt on

force anong the_30 hree regi ons t he region great or ce
than =~ the rl590n1§7theﬂ1 %ﬁa§t?§epaHBVeBE Wetc Pk tiss eEespretive
half of the chassis, but extends also to cover a portion

of the opposing half of the chassis. In this embodiment,

5 the respective elastic panels 130a and 130b overlap, one

over the other, in an area defined by their respective

waist opening edges 1ll6a and 1ll6b, front attachment lines

12la, 121b and back attachment lines 122a, 122b. The

benefit of this construction is a substantial reduction

10 in the circumference of the waist opening of the diaper,

which can improve the f£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 1ll6a and 116b, less the distance that

15 the elastic panéls 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

20 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

25 the chassis. The front attachment line 12la, 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

30 connects, a point designated as 2' 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'

35 and Y¥' 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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regi ons having diftferent retraction force provides an advant age in that
the greatest retraction force is provided in those areas nost required,
such as the waist 35 opening and the |eg opening regions. An elastic
panel whi ch has regions having different retraction force can

preferably be nade by attaching on a singae sheet, or
24

need not be stréight 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 1lines X-Y¥ and X'-Yy'

5 which are portions of. the attachment lines are slightly
curved and intersect with lines X-X' and Y-Y', However
different 1line patteins, such as straight 1lines and
intersecting outboard the lines X-X' and ¥-Y' are within
the ordinary skill of the artisan. 1In order to improve

10 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

15 respective waist opening edges 11l6a, l1ll6b 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

20 respective attachment points of the rear portions of the
elastic panels along attachment lines 122a, 122b. In'
such gasé, the direction of elastic stretch and
retraction in the portion of the elastic panel closest to
the  waist opening edge is preferably pé;allel to the

25 réspective waist opening edge 116, rather than to the
longitudinal centerline of the chassis.

Another related embodiment haVing the elastic panels
130a, 130b having overlapping waist opening edges 1l1l6a,
116b is shown in  Figure 3C. Pront portions of the

30 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 1lines %Z-X', Z-Y' and X'-Y'. As previously
described, the rear portion of the chassis can be sealed
along line X'-¥', and the redundant rear corner removed
to improve the appearance and fit of the diaper.

35
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bet'ween two sheets, elastic strands which have been pre- stretched to

different degree, or have different retraction or elastic properties.
Different type, size, t hi ckness, and nunber of el astic neans can be

enpl oyed to 5 provide the different retraction forces or .elastic
properties. An el astic panel 30 having regions having different
retraction force can al so be made by conblhi ng discrete menber s havi ng
the different retraction force along their 10 edges into a unitary panel
30. The i ndivi dual panel menbers. can be made fromdifferent elastic
means (that Is, for exanple, having different elastic strand or
stretchable filmtypes), or fromthe sane el astic neans (such as elastic

strands) and pre-stThd clemboddmenes |#isown 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.

5 The absorbent core 28 can be any absorbent means
which is generally compressible, conformable, non-
irritating to the wearer's sk_ih. and capable of absarbing
and retaining liquids such as urine and other certain
body exudates. The absorbent core has a garment surface,

10 a body surface, and side edges. The absorbent core 28

can be manufactured in a wide variety of sizes and shape

{e.g., rectangular, hourglass, dog-bone-shaped, "T"-

shaped, asymmetric, etc.) and can form a wide variety of

ligquid absorbent. material commonly used in disposable

15 diaper and other absorbent articles such as comminuted

wood pulp which is generally referred to as airfelt.

Examples of other suitable absorbent materials include

creped cellulose wadding; meltblown polymers including

coform; chemically stiffened, modified or cross-linked

20 cellulosic fibers; tissue including tissue wraps and

tissue laminates; 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

25 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

longitudinal distribution of €£1luid, a hydrophilic

gradient, a superabsorbent' gradient, or lower average

30 density and lower éverage basis weight écquisition zones;

or can comprise one or more layers or structures). The
total absorbent capacity of the absorbent core 28 should,
however, be compatible with the design loading and the
intended use of the diaper 10. Further, 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

35
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15~ prior to attachment with the other panel members. In a

preferred enbodi nent as shown in Figure 2B, the di aper 10 can have | eg
el astic flaps:32. The el astic flaps 32 can be nmade by any neans wel |
known in the art. For exanple, the elastic flaps 32 can be. nade
by 20 inserting and attaching pre-stretched el astic strands 33 bet ween
the topsheet 24 and the backsheet 26 al on§bthe si de edges 23 of the
chassis. The elastic flaps 32 form with the | eg opening edge 23 of the
el astic panel, an el asticized | eg opening 14. The el asticized |eg

.openi ngs 25 provide an inproved fit and better confort. Furthernore,

the leg elastic flaps 32 can provide an i nproved .~ containnment of liquid

and ot her bodyabsotheas. core 28 aréhdedcazpbedldnpUeSer 8dtent ué ;60,678
conprises barri . I f r L Lidng el 0 ' of
Taui d 30 and “BEAEEeRoq i Phn €y ARG 0 sk FRLRUESL CO R BLER Yo

_ an _cofmpri s
several differ 8edis@aBodPhendd.f oPnr c8eRFeBPeRe PeakhBbof U.S. Patent

4,673,402 entitled "Absorbent Articles With Dual-Layered

5 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 Having Lower Density and Lower Basis

10 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 liquids (e.g.,

urine) and is preferably'manufactured from a thin plastic

15 film, although other £flexible liquid impervidus 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

20 contained in the absorbent core 28 from wetting articles

which contact the diaper 10 such as undergarments and

bedsheets. The backsheet 26 can thus comprise a woven or

nonwoven material, polymeric films such as thermoplastic

fiims of polyethylene or polypropylene, or composite

25 materials such as a film-coated nonwoven material.

Preferably, the backsheet is a thermoplastic £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 plastiq film which can

30 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

35
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body exudates in the leg regions. Wiile this type of |eg cuff is
sonetinmes also referred to as | eg bands, side flaps, barrier cuffs, or
elastic cuffs, the nmeaning of 35 these words is intended to be the sane.
U. S. Patent 3,860, 003 descri bes a di sposabl e di aper which provides a

contractible I eg opening, a side flap afg one or nore
25 '

the absorbent core by a uniform continuous layer of
adhesive, a patterned'layer of adhesive, or an ény of
separate lines, spirals, or spots of adhesive. Adhesive
‘which have been found to be satisfactory are manufactured
5 by Century Adhesive, Inc. of Columbus, Ohio and marketed
as Century 5227; and bQ'H.B. Fuller Company of St. Paul,
Minnesota and marketed as HL-1258. The attachment means
will preferably comprise an open pattern network of.
filaments of adhesive as is disclosed in U.S. Patent
‘10 4,573,986 entitled “"Disposable Waste-Containment
' Garment", which issued to Minetola et al. on March 4,
1986, more preferably several lines of adhesive filaménts
swirled into a spiral pattern such as is illustrated by
.the apparatus and methods shown in U.S. Patent 3,911,173
15 issued 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
20 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. ! _

Optionally, an outer backing sheet can be registered

'25 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

30 those described herein after for the topsheet, as well as
apertured or embossed formed films.

The topsheet 24 1is positioned adjadent the body
surface of the absorbent core 28 and is preferably
affixed thereto and to a portion of the backsheet 26 by

35 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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el astic menbers to provide an el asticized |leg cuff (gasketing cuff).

US Patent 4,909,803 entitled "Di sposabl e Absorbent Article Having
El asticized Flaps” i ssued to Aziz et al. on March 20, 1990, describes a
5 'disposable diaper having "stand-up" elasticized flaps (barrier
cuffs) to inprove the containment of the |eg r egi ons. U S. Patent
4,695,278 entitled "Absorbent Articl® Having Dual Cuffs" issued to

Lawson on Sept enber 22, 1987, describes a di sposabl e di aper having dual

cuffs 10 including a gasketing cuff and a barrier cuff. The di aper
10 preferably further conprises one or more pleats on a chassis 20 or
el astic panels 30. A di aper having pleats on a chassis is illustrated

in Fi gures 2B8.and &=B. usEdguheréin; s theboteom \aff igfed"heencompasses

'cOnfigurations whereby an element is directly secured. to

the other element by affixing the element directly to the

other element, and configurations whereby the element is

$ indirectly secured to the other element by affixing the

element to intermediate member(s) which in turn are

affixed to the other element. 1In a preferred embodiment

of the present invention, the topsheet 24 and the

backsheet 26 are affixed directly to each other in the

10 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

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

Further, the topsheet 24 is liquid pervious, permitting

liguids (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

20 topsheet can be manufactured from a wide range of

materials, such as porous foams; reticulated forms;

apertured plastic films; or woven or nonwoven webs of

naturai fibers (e.g., wood or cotton fibers), synthetic

fibers (e.g., polyester or polypropylene fibers), or a

25 combination of natural and synthetic fibers. There are a

number of manufacturing techniques which can be used to

manufacture the tbpsheet 24. For example, the topsheet

24 can be a nonwoven web of fibers spunbonded, carded,

wet-laid, meltblown, hydroentangled, combinations of the

30 above, or the 1like. A preferfed topshéet 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

35 by Fiberweb North America and available as 80/20
polypropylene/rayon carded thermally bonded nonwoven.
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15 " di aper 10 which takes a flat state, and Figure 5B is a bottom vi ew

of the diaper 10 which is forned. 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. 20 Preferably the pleating of the crotch area is nade nore

toward the front of the diaper to better ¥onform the | eg openings to

t he anatony of the wearer. The narrowed crotch portion can provide

| ess restricted novenent of legss as well as better confort and
fit preferably. 25 Generally a plurality of pleats are enployed.
The pl eating can be nade in the backsheet only; or in the backsheet

and topsheet toget e ielaseiar pane¥ [F weena sheelfte aige penel wmhdch
absorbent cor eodmis {dks CdAC Ahstid Nfeans GRESUMYCIO cal bBE ALY
core, topsheetaggd_bacgshgit go oL_hEe ch355|slgrea |tself.,é%§§ch pl eat
has two fold 1iPRRNGYIeIAYNIBYr WHhE $E0LsHOotT RIS &PER ert %he
original shape. Elastic panel 30 can be made as
5 disclosed in U.S. Patents 4,490,464; 4,938,753; and
4,938,757 all of which issued to Van Gompel et al., U.S.
Patent 4,107,364 issued to Sisson aon 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,
10 Eurdpean 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
Serial Nos. 07/662536, 07/662537, and 07/662543, each
15 filed on February 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 film
as an elastic means between a pair of nonwovens, or by
20 laminating a shearable nonwoven to a stretchable f£ilm (as
an elastic means) and "activating" it as described in the
above'Japanese Patent Application. (As used herein, a
“prestretched, -elastic 'strand, string or £film" can
include a heat shrinkable.elastomer-film). In brief, by
25 "activating" 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 "activated" laminate is pulled, it will
stretch (unimpeded by nonwoven) in the direction of
30 activation.

Suitable elastic strings, strands, or films can be
made from materials including: synthetic or natural
rubber, such as LYCRA, elastomeric scrim, elastomeric
films (including heat shrinkable elastomeric films))

35 elastomeric woven or nonwoven webs, elastomeric
' composites such as elastomeric nonwoven laminates,
synthetic or natural rubber foams, and the 1like. A
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two-fold lines 61-and 62 is folded over the backsheet mat eri al out si de

of the second fold |ine 62, and is secured in this position by a pleat
restraint (not shown) 35 which can be continuous or intermttent, at the
center of the pleat or along its length, and can be a nechani cal
sealing or an adhesive sealing of the bacﬁﬁheet portion

26 '

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
5 centimeter), such as jis 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
10 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

15 herein before for use as the topsheet material.
Preferably, the elastic panels of the preseat
invention are elastically extensible in at 1least the
longitudinal (viewed in the flat state) direction. The
term “"elastically extensible"” means that when tensional
20 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
25 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
30 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
elastic means in the portion of the elastic panel between

35
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63 i nside of the pleat to the backsheet material outside of the second
fold line 62. The pleats can be |inear or curvilinear, and can range in
| engths from20 mmto 200 nm dependi ng on the nunber of pleats and the
positioning 5 of the pleats. Preferably, a plural of pleats are placed

si de- by- si de. Figure 5Cis a side view of a diaper 10 having

pl eats on the elastic panels 30, oriente@lin the |ateral direction
perpendi cular to the direction of stretch of 10 the elastic panel. The

pl eats on the elastic panels 30 provide a slightly smaller wai st opening
and | eg opening Wi t hout shortening the elastic panel 30 itself.
Alternatively, the pleats can be nade in the elastic panel oriented in
the l'ongitudi ndle diwadstti oporpdoal | @hdt othe 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

5 elastic means having the appropriate extension modules,
stretch, and retraction force, the elastic panels can
provide the diaper with good body conformity and comfort,
without excessive sagging or slip which can fesult in
poor f£it and poor containment.

10 To improve the "“snappy" elastic characteristic of
the elastic panel that has elastic strands or strings as
the elastic means, it is preferred to secure the elastic
strands to the nonwoven layer or layers of the elastic
panel at their terminal ends only, or at least at a

15 . limited 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

20 from the elastic strand and it tends to shrink in length
to its uninhibited, relakgd 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

25 force of the elastic. This can result in the elastic
panel having a "relaxed" 1length that is considerably
longer than the wuninhibited, relaxed 1length of the
individual strand. This can result in a substantially
larger waist opening than is desired .of expected, and

30 reduced fit 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 albng

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 intermittent. As a result,
the elastic strand is encased within a pocket bounded by

35
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15 the direction of stretch of the elastic panel. Such pl eats can
provide a | arger and nore rounded | eg openi ng, thus inproving the fit
and confort of the diaper. Fi gures 6A and 6B show anot her preferred
enbodi nent of the present invention in which | eg opening edges 12 of 20
the elastic panels 30 are connected to sides 23 of the chassis 20, and
| eg openings 14a are forned through t'he 22chassis 20 in an area between a
si de edge 23 of the chassis 20 and a side edge 29 of an absorbent core
28. Fi gure 6C shows anot her preferred enbodinent simlar 25 to the
enbodi mrent of Figure 6A, except that the leg openi ngs are formned

t hrough ‘the el astic panels t hensel ves, instead of through the chassis.
The leg opedrhiengtwd anonwolienellayeirs rnamial tiken sidemmty tionsr aro each

attachment of thgeflastine RAMIJ.0 e F¥alSican wntahe % me&haﬂleal

attaching the elastic nels s omn in Fi 7E,
openi ngsgcan aI’“ﬁ?“&e%g an g heSIVE: a éescnbed hetgin’ e?ore /G the leg

Preferably, portions of the nonwovens along the seal
5 portion can be intermittently removed to reduce the
stiffness, and hence the resistance, caused by the
sealing of the nonwoven itself. '
. Alternatively, portions of the elastic strand along
its length can be affixed, preferably with an adhesive,
10 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
15 above for securing the backsheet to the absorbent core.
An alternat;ve_embodiment of diéper 10 is shown in
Figures 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
20 chassis along the attachment lines 21, 22 as described
above. In 'tﬁis .embodiment of the diaper, the front
attachment line 2la, 2l1b comprises a 1line 'connecting,
preferébly symmetrically connecting, a point near the
longitudinal centerline, preferably on the centerline on
25 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 1longitudinal centerline, preferably on the
centerline on the back edge 22 to a point on each side of
30 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 1lines
35 21, 22. In this embodiment, the redundant corners,
defined by the front edge 15 (or back edge 17), the
chassis side edge 23, and the front attachment line 21
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the elastic panel after it is attached to the side edge of the chassis,

but preferably before the elastic panel . Is folded over and attached to

t he topsheet-surface of 35 the chassis. In this enbodinent, the elastic
means can be positioned on either or both sides of the | eg opening in
order to provide leg elastics therefore.

27

(or back attachment line 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

5 elastic panel 30. It should be understqod 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

10 fastening means is a fastener disclosed in Japanese
Patent Application No. 21897/1990, filed on January 31,
1990. The diaper 10 shown in 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

15 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 fit of
the diaper by cinching or shortening the elastic panels

20 and thereby shortening the waist circumference of the
' diaper.

A preferred embodiment . as described herein can
further comprise elastic panels as shown in Figure 4A,
and .described hereinafter. Each panel has a plurality of

25 regions along its 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 retractiqn force among the
30 three regions, and the region 38 has a greater force than
the région 37. The elastic panel 30 which comprises the
regions having different retraction force provides an
advantage in that the greatest retraction force is
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

35
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As shown in Figure 6D, another preferred enbodi nent of the present

I nvention provides that | eg openings can be fornmed by renoving (for
exanpl e by cutting or stanpi ng) portions of the chassis and the elastic
panel 5 along the side of the.chassis. . Alternatively, portions of
either the chassis,.or of the elastic pangl, alone can be renoved,
whereby an inproved |eg opening and ﬁ@g opening fit can be achieved.
Preferably, the | eg opening edges of the elastic panel and the chassis
are provided 10 with elastic flaps 32 and barrier cuffs 34 to inprove the
fit and exudate containment of the diaper. A particularly preferred

enbodi nent of the present I nvention is shown in Figure 6E. The.
resul tant di apeetween cwQ ssReets + flashito fitRands ¥HGhhaver begn Psernat
t he stretched to different degree, or . have different

retraction or elastic properties. Different type, size,
thickness, and number of elastic'méans can be employed to

5 provide the different retraction forces or elastic
properties. 1 |

An elastic panel 30 having regions hawving different
retraction force can also be made by combining discrete
members having the different‘retraction force along their

10 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 film types), or from the same elastic means
(such as elastic strands) and pre-stretched more or less

15 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

20 inseiting 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
elagsticized leg opening 1l4. The elasticized leg openings

25 provide an improved fit and better comfort. Furthermore,
the 1leg 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

30 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

35 these words is intended to be the same. U.S. Patent
3,860,003 describes a disposable diaper which provides a
contractible leg opening, a side flap and one or more
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15 - front portion and the back portion of the chassis are asymmetric

wWth respect to a |lateral centerline through the chassis. In Figure 6E,
t he opposing side edges 23 of the chassis and the opposing |eg opening
edges 12 of the el astic panels are not parallel with each other or w-th
20 the longitudinal centerline of the chassis. By tapering I nward (by
an angle [err]) the | eg opening edge and2he edge of the chassis from
the back to the front of the diaper, an inproved fit and appearance can
be -achi eved for the | eg opening and the diaper in general. A w der core
and 25 chassis area in the back and narrower core and chassis in t he
front provide |ess |l eg obstruction in the front, for better fit for

children and #daistdéc membengl etperpiovide haan elamidrcizad beegel eafed up

to about 30, dgwyyyﬁq%ﬂgdff frcgngﬂxngaégﬁﬁr]4 §r§63 T?Ef%@igﬁt'on
of the angle q Ler%L so 30 mnll gfnd on the selection e angles a

and [err] of tMm ARASEPaNY, AL cﬂidnéilnﬁnﬁlﬁﬁélﬁé§?¢eElﬁPF"and

1ssued to A212 et al. on March 20, 1990, describes a
5 disposable diaper having "stand-up" elasticized flaps

(barrier cuffs) to improve the containment of the 1leg

regions. U.S. Patent 4,695,278 entitled "absorbent

Article Having Dual Cuffs" issued to Lawson on September

22, 1987, describes a disposable diaper having dual cuffs
10 including a 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 illustrated in
Figures S5A and SB. Figure S5A is a bottom view of the

15 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.
20 Preferably the pleating of the crotch area is made more

' toward the front of the diaper to better conform the leg
openings to the anatomy of the wearer. The narrowed
crotch portion can provide less restricted movement of

legs as well as better comfort and fit preferably.

25 Generally a plurality of -pieats 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 absorbent core and the edge 23 of the
chassis; or in the absorbent core, topsheet and backsheet

30 of the chassis area itself. Each pleat has two fold
lines 61 and 62. The backsheet 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 or intermittent, at the center of
the pleat or along its length, and can be a mechanical
sealing or an adhesive sealing of the backsheet portion

.35
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appearance. Alternatively in this enbodinment, the side edge 23 of the
chassis and the | eg opening edge 12 of the el astic panel can be joined
and the |l eg opening fornmed in 35 chassis (as shown in Figure 6A as 14a) or
in‘the elastic panel itself (as shown in Figure 6C as 1l4a). Preferably,

the elastic nmeans provided in the elastigspanel in the
28

63 inside of the pleat fo the backsheet material 6u£side
of the second fold line 62. The pleats’'can be linear or
curvilinear, and can range in.iengths from 20 mm to 200
mm, depending on the number of pleats and the positioning

5 of the pleats. Preferably, a plural of pleats are placed
side-by-side.

Figure 5C is a side wiew of a diaper 10 having
pleats on the elastic panels\30, oriented in the lateral
direction, perpendicular to the direction of stretch of

10 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

15 the direction of stretch of the elastic panel. Such
pleats can provide a larger and more rounded leg opening,
thus improving the fit and comfort of the diaper. _

| Figures 6A and 6B show another preferred embodiment
of the present invention in which leg opening edges 12 of

20 the elastic panels 30 are connected to sides 23 of the
chassis 20, and leg bpenihgs 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

25 to the embodiment of Figure 6A, except that the 1leg '
openings are formed through the elastic panels
themselves, instead of through the chassis. The leg

. opening 14a in the elastic panel can be made prior to
attachment of the elastic panels to the chassis. 1In the

30 method of attaching the elastic panels shown in Figures
7C, 7E, 7F and 7G, the leg openings can also be formed in
the elastic panel after.it is attached.to the side edge
of the chassis, but preferably before the elastic panel
is folded over and attached to the topsheet-surface of

35 the chassis. In this embodiment, the elastic means can
be positioned on either or both sides of the leg opening
in order to provide leg elastics therefore.
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region of the leg opening 14 is oriented parallel to the l.eg openi ng
edge 12, and the elastic neans of the elastic flaps 32 attached to the
chassis are oriented parallel to 'the edge 23 of the chassis. 5
According to another aspect of the present invention there is provided
a nethod for preparing the diaper 10 as 7 shown in Figure 1. The
method well be explained referrin& to Figures 7A, 7B and 7C. As
shown in Figure 7A, the absorbent core 28 can be first interposed
between 10  the topsheet 24 and the backsheet 26 and then the chassis

20 can be assenbl ed according to the preferred nanner as gescrEZed 4
above with respect to assemhling the chassis The topsheet an

t he backsheet 26 caf ﬁ@ogpfﬂ?eé%guramﬁph @W@t§E§oEﬁéﬁﬁréeﬁeeﬁbPéﬁmGQt

attachment of dfhethe present invention provides that leg openings can
_be formed by removing (fdr example by cutting or
stamping) portions of the chassis and the elastic panel
5 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 fit can be achieved. Preferably, the leg opening
edges of the elastic panel and the chassis ate'provided
10 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
invention is shown in Figure 6E. The resultant diaper
chassis of this embodiment is formed or cut so that the

15 front portion and the back portion of the chassis are
asymmetric with respect to a lateral centerline through
the chassis. 1In Figure 6E, the opposing side edges 23 of
the chassis and the opposing 1e§ opening edges 12 of the
elastic panels are not parallel with each other or with

20 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 fit and appearance can be achieved for the
leg .opening and the diaper in general. A wider core and

25 chassis area in the back and narrower core and chassis in-
the front provide less leg obstruction in the front, for
better fit for children and adults. The angle 4 of the
taper can be selected up to about 30°, more preferabiy
from about 5°-25°, The selection of the angle of 8 also

30 will depend on the selection of the angles a and g of the

attachment 1lines 21 and 22, ‘and the desired fit and
appearance. Alternatively in this embodiment, the side
edge 23 of the chassis and the leg opening edge 12 of the
élastic panel can be joined and the leg opening formed in
. Chassis (as shown in Figure 6A as 1l4a) or in the elastic
panel itself (as shown in Figure 6C as l4a). Preferably,
the elastic means provided in the elastic panel in the

35
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15 el astic panels, or can be affixed by a means which at the’ same tinme

affixes the elastic panels 30 to the chassis 20, as described below.
The elastic panels 30 are stretched in the longitudinal direction as
i ndi cat ed by arrows in Figure 7A, and then attached to each half of 20
the chassis 20 with the wai st opening edge 16 registered with the

| ongi tudi nal centerline of the chassis 2028 e, the l'ine A-Ain Figure
7A. The wai st openi ng edge 16 can optionally be extended beyond the

| ongi tudi nal centerline on either or both the front and the back ends
of the 25 chassis, as herein before described. The pre-stretched

panels 30 are attached to the chassis 20 al ong the attachnent |ines 21

and 22. The attegilorersf dfhe Hegrapening did disclogd ended parelidd thatbes can

be made by trealddigp enu@%d@@ ﬁ@h”ERIi Eh@eefés@f@ n?c?a:?sr %th\éﬂ E'iastlc
mechani cal 30 ener%¥ ICI

glastic er|
the chassis Egz at e@séﬂ tﬁgrgﬁﬁss1s”%%ﬁ teén%aral%el
the edge 23 of the chassis.

5 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
7A, the absorbent core 28 can be first interposed between

10 the topsheet 24 and the backsheet 26 and then the chassis
20 can be assembled according to the preferred manner as
described above with respect to assembling the chassis
20. The topsheet 24 ‘and the backsheet 26 can be affixed
with the absorbent core prior to attachment of the

15 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

20 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 Figure 7A. The waist opening edge 16 can
optionélly be extended beyond the longitudinal centerline
on either or both the front and the back ends of the

25 chassis, as herein before described. The pre-stretched

' 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 1line 21 and 22 areas, with mechanical

30 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
bonds together the thermoplastic material of the elastic

35
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energy" includes also thermal energy such as that enpl oyed in a heat

seal . Such nechani cal energy can be applied preferably in the form of
an ultrasonic apparatus 35 or pinch roller, which are well known for such
purposes. A preferred nmechanical seal is a pressure bond seal which
bonds together the thernoplastic naterialzgﬁ the elastic -

29

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
5 superposed thereon is. passed between a rotating anvil
roll and a rotating pressure roll which typically exert
about 1500-5000 kilograms force per sguare ecentimeter
pressure on elastic panel-chassis assembly, thereby
forming an attachment line having a width generally from

10 1-10 mm, preferably from 2-5 mm. The bonding pattern can
be continuous or intermittent, and straight, curved, or
irreqular. 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

15 temperature. A higher temperature can be used so long as
it is well below the thermoplastic melting ‘temperature of
the materials of the elastic panel or the chassis, to
avoid damaging or weakening these materials at such

- temperatures.

20 Another preferred method is a heat seal made by
heating the rotating anvil roll and/or the rotating
pressure roll at or above the melting temperature of the
thermoplastic materials of the elastic panels and
chassis, and applying a considerably lower pressure to

25 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

30 pdtpose 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
illustrated in Figure 7B. As shown in Figure 7B, the
corners 20a of the chassis 20 can be optionally removed

to obtain a substantially hexagonal chassis in the flat
view.

35
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parrel s to the thethpIastic material of the chassis, whet her to the

topsheet or to the wearer-facing surface of the backsheet. In one
suitabl e method, the chassis assenbly having the pre-stretched elastic
pariel 5 superposed thereon is. passed between-a rotating anvil - roll
and a rotating pressure roll which typical exert about 1500- 5000

kil ogranms force per square centineter ressure on el astic panel -chassis
assenbly, thereby form ng an attachnent |line having a width generally
from10 1-10 mm preferably from2-5 mm The bonding pattern can be
continuous or intermttent, and straight, curved, or i rregul ar.

Preferably, a tenperature bel ow about 80 degr ees centigrade s used
It is most preferredi@fre  Tperkt e @ hesHARA tPRe praRaratys) | far

their anbient conducting the method described above. - In the apparatus,
a strip of successively adjoining backsheets 26 afe
supplied in a longitudinal direction by a supply means
5 (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 cocres 28 are
preliminafy provided at 1longitudinally spaced positions
by a supply means {(not shown), so that the absorbent
10 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
topsheets 24 are supplied by means of a supply roll 62,
two parallel strips of a continuous web of elastic panels.
15 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 resultant assembly of the strips
is attached, i.e., by heat seals, or adhesive, to the
20 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
opﬁionélly removed outside the elastic attachment lines
to aobtain a subStantiaily hexagonal shape of diaper 10 in

25 the flat view.

" The diaper 10 as shown in Figure 6A can preferably
be made by the following method which forms the third
aspect of ' the present invention. As illustrated in
Figure 7D, elastic panels 30 are pléce@ with an edge 25

30 thereof registered with each side edge 23 of the chassis
20. Preferably the edge 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

35 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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15 - tenperature. A higher tenperature can be used so |ong as it is
wel | below the thernoplastic nelting tenperature of the material s of
the elastic panel or the chassis, to avoi d damagi ng or weakeni ng these
mat'erials at such tenperatures. 20 Anot her preferred nmethod is a
heat seal made by heating the rotating anvil roll and/or the
rotating pressure roll at or above th# nelting tenperature of the
thernoplastic materials of the elastic panels and chassi s, and
applying a considerably |ower pressure to 25 avoid excessive damage and
weakeni ng of the nonwoven fabric layers in the area of the attachnent
i nes. The attachnment can al so be made by using an adhesive or

chemi cal seal eaahpmk;t?elmt etd Al srofafder £l 86éi Gtep HRNBondldgChafsi s

0Nt A Pl Urshid Yeruishellafhfose |7 o Ul e Dded

desi gnated as code As shown in Figure 7E, embodiments provided hereln
which have a leg opening l4a in the area 27 of the
5 chassis between the side edge 23 and the edge 29 of the
absorbent can have one or more leg elastic flaps 32a, 32b
positioned around its periphery to provide improved fit,
comfort, and containment in the leg opening.
The elastic panels 30 are then folded in such a
10 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.
15 fThereafter, 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
20 invention, the elastic panel 30 as shown in Figures 7D
and 7E can be made from a panel 5b having double width of
the elastic panel 30. As illustrated in Figures 7F and
7G, the pre-stretched elastic means 40, preferabiy
elastic strands, are provided on, preferably attached to,
25 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
30 elastic panel 30. It is preferable that the inboard edge
25a of the panel 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
backsheet 26 before the assembly.
35 According to the fourth aspect of the present
invention, in order to eliminate the step of bonding the’
resultant assembly described above, a single sheet can be
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#1524. The resultant diaper 10 in a flat view- is il lustrated

in Figure 7B. As shown in Figure 7B, the corners 20a of the chassis 20
can be optionally reaned 35 to obtain a substantially hexagonal chassis in
the flat Vi ew. 30

' 32

‘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

5 the chassis area, and_ the side areas are provided with

elastic means. The side areas can be preferably

elasticized by a manner previously described herein

before, for elasticizing an elastic panel 30. After or

before the elasticizing step of the side areas, the

10 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

15 and can perform as a topsheet, the covering sheet should

) be liquid-impervious. and perform as a backsheet.

Alternatively, when 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

20 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 chassis, the wvarious

25 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

30 direction non-parallel with the longitudinal centerline

(in the direction of manufacture), known means exist for

positioning the attachment of the elastic any 1lateral

distance from the centerline as the chassis or elastic

panels move along a manufacturing apparatus, such as that

35 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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Figure 7C is a schema of one apparatus for conducting the nethod

descri bed above. In the apparatus, a strip of successively adjoining
backsheets 26 are supplied in a longitudinal- direction by a supply means
5 "(not shown). A supply roll 61 operates to guide a strip of

successi vel y adjoining topsheets 24 onto éhe strip of t he backsheets 26
on which absorbent coves 28 are p? | imnary provided at

| ongi tudi nally spaced positions by a supply neans (not shown), so that
t he absorbent 10 cores 28 are interposed between the strip of topsheets 24
and the strip of backsheets 28 thereby form ng an absor bent- chassi s 20.

After this, onto the strip of topsheets 24 are supplied by neans of a-
supply rol| 6gan bet appdded ltol andr igsdached &ontheubackabpebf (enbside

panel s 15 30gpe’ ¢dR 9 loPfarsoienthiddrd S26PI by & NGRi4EOmEARS Pnot
shown) which is reciprocated in the 1lateral direction
(perpendiculér to movement of the chassis), in order to
5 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 reciproeation is -adjusted
and timed to coincide with the speed of the chassis
elements that pass by the gﬁide. By adjusting the speed
10 of a gquide 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 similar method,
15 elastic means can also be attached .into the elastic
panels to provide elastic means oriented in a non-
longitudinal direction.

As shown in Figure 8A, a preferred pull-on diaper
can also - comprise a disposal securing means 70 for
20 securing a soiled diaper after it has been removed from
the wearer before disposal. ‘Conventional diapers
ordinarily have a paif of adhesive tape or mechanical
tabs on the side edges of the back waist portion of the
conventional diaper, and suitable landing areas on the
25 front waist portion, for securing the conventional diaper
to the wearer. 1In 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 purpose

instead being served by the elastic panels.
30 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 1lines 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 1longitudinal

35
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along its centerline, which are pre-stretched prior to application to
the chassis. At a position downstream of the supply roll 62 the

resul tant assenbly of the strips is attached, i.e., by heat seals, or

adliesive, to the 20 chassis. The assenbled diaper is then cut off
transversely into the individual diapers Ry cutting means (not shown).
The redundant corners of the diaper can be optionally renpoved outside
the elastic attachnment |ines to obtain a substantially hexagonal shape
of diaper 10-in 25 the flat view - The di aper 10 as shown in

Fi gure 6A can preferably be made by the follow ng nethod which forns

Floure 7, el adreadte endy 1 ahenad iR (P81 omsa” ¢’ sghppPcipoing
regi stered witsuwdfacesial tbhgechBasefist 2 cimsthe back2@aiBtefareably tbe
edge 25 Of.thef%g%ﬂgeaﬂgaQﬁESSQigﬁosal ROshdd oned between the respective
edges 23a, 23b of the . _ .

Though any conventional adhesive tape or mechanical

5 tape tab can be used the disposal securing means. 70, a
preferred disposal securing means is a three-section, z-
folded adhesive tape tab as shown in Figure 8C. Adhesiwue
tape tab 70 comprises a first section 71, a second
section 72, and a third section 73. First section 71 is

.10 secured by pressure-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

15 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

20 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

25 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 separabiy attached to first section 71 by a

30 lower-adhesion coating 8l. .

To use the z-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

35 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 7%, 77, and 79 of first section 71,
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t opsheet 24 and the backsheet 26. The resultant assenbly s then
bonded, e.g., by nechanical seals or adhesive as 35 herein before

descri bed, al ong edges 23 at positions i ndi cated by arrows in Figure
7D The | eg openings l4a can be fornmed through the chassis 20 by
. cutting or 35 31

second section 72, and thirda 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. _

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

Having shown and described the preferred embodiment

10 of the preéent invention, further adaptions of the
disposable diaper described herein can be accomplished by
appropriate modifications by one of ordinary skill in the

art without departing from the scope of the present
invention. Accordingly, the scope of the present

15 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.

20

25

30

35
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stanping prior to, or after, the step of bonding the resul tant assenbly
descri bed above. As shown in Figure 7E, enbodi nents provided herein
whi ch have a | eg opening 14a in the area 27 of the 5 _chassis between the—
si de edge 23 and t he edge 29 of the absor bent can have one

9
elastic flaps 32a, 32b posi tioned arggund |ts_per|pH@ﬁ emamd
i mproved fit, confort, and containnent in the |eg ope ll“rhe
el astic panels 30 are then folded in such a 10 rmanner t

openi ng edges 16 are extended at | east to the | ongitudinal centerllne
A-A of the chassis 20 as shown in Figure 7E. In this enbodi nent, the
wai st openi ng edge 16 can i@@& ES ﬁﬂﬁ eyond t he | ongi t udi na
centerline, as previously d EEAT dké) _

1, A disposable pull-on diaper having a waist '

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

an absorbent chassis comprising a 1liquid-
pervious topsheet, a liquid-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 regibn having the front edge and a back waist
region having the back edge wherein the front waist
fegion 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
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 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.

O T fris 18 e repiacsmert sree
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15 - Thereafter, the elastic panels 30 are attached to the chassis 20

al ong the attachnment lines 21 and 22, and renoval of the corners of the
chassis 20 and el astic - panel s 30 gives the diaper 10 as shown in Figure
6A. According to a preferred enbodi nent—efthe—present—20

I nvention, the elastic panel 30 as sho |n F| ures 7D can be
ﬁ c means 40

made from a panel 50 havi ng doubl e w dt
illustrated in Figures 7F and 7G the pre st

preferably el astic strands, are provided on, tached to, 25

t he doubl e-wi dth panel 50 along the line 16 mhlch d|V|des t he

doubl e-wi dt h 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

236 aglhggltvg gr machamasat Sé‘@éordﬁmd hQ:oDOE:h.aQﬂ 3Pp, vHegeehy &a6Wi ng the
[

'S prefera t the inkoard edge 25a of
the panel 50 sltéﬁl s?aé}ee'd WPt IFAMES oaa?f‘ dSBe 1Y opéithg eadd

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 eide of the chassis, and each
.1leg 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 according to claim 1, wherein the
elastic panels have regions having different retractive
forces along width thereof.

/E
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25b, and the edges 25a and 25b are positioned between the respective
edges 23a and 23b_of the topsheet 24 and the backsheet 26 before the
assenbly. 35 According to the| fourth aspect of the present

vention, in ord asﬁeﬁaR laded” st ep of bonding the resul t ant
assenbl y descr i bed H IIIfH"III |e sheet3&an be
32

10. A diaper according to claim 1, wherein each
elastic panel extends beyond the longitudinal centerline
to cover a portion of the opposing half of the chassis,
whereby one elastic panel covers a portion of the other

elastic panel, thereby forming a diaper having a reduced
waist opening. '

11. A diaper according to claim 1, wherein the leg
opening edge of the elastic panel and the side edge of
the chassis are tapered inward from the back to the front
of the diaper, thereby forming a diaper with a wider
chassis in the back than in the front.

12. 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 region'and the front
waist region and the back waist 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

[
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used to formboth one of the l|ayers of the absorbent chassis 20, such as
t he 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 5 the chassis area, and the side areas are provided with

elastic neans. The side areas cagg be preferably  TeFpSbeet aced
manner previouasly described herein %efore, for elastici zi l
panel 30. After or before the elasticizing step of the si

10 absorbent core 28 is interposed between the chassis area ~of the
singl e sheet and a covering sheet to assenble a chassi s portion which

- i ' ' heet and
~conprises the. EaSSIS ar ea Q%%th si ngl e, sheet, the covering s

the core B?I!ig1 eBbB RASh sl e‘?ftﬂées? Hgd 2sbackuabtaehnents |
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.

13. 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 pre-stretched 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 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 pahels 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 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

B L This I the repiacoment steet
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15- and can performas a topsheet, the covering sheet shoul d be
l'i qui d-inpervious and performas a backsheet Alternatively when the
singl e sheet is |iquid-inpervious. and can perforn1as a backsheet t he

covering sheet should be i qui d- pervi ous & e a sheet.
Fromthe 20 resultant assenbly, the diagger can steps
descri bed as the nethod of the third aspect of

i nventi on.
From t he net hods descri bed above for form ng elastlc panels and

attaching themto the chassis, the various 25 enbodi nents descri bed herein
before can be nade. Mt hods of attaching leg elastics 32 and barrier

cuffs 34 are a r t
ermbodi ment s %;lnneé(ffh e%a%t int Sedts' €48 IBﬁ%QEﬁleEﬁU ceRedriine! An these

ere means i s orien i xed to.the
chassis or th@eebésklvab%hersglﬂna°§0tBFrSEFFShsnSﬂ BaPQFPgI°%|Fﬁ°Phe
| ongi t udi nal gc@at gl ivhe chagdis tvitertibyecthenwalstaopeaingr efige&nofin neans

exi st for s .
the elastic panels form completely the waist opening of
the diaper; and

- forming leg openings in reglons along each leg
opening edge 2f the elastic panels.

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

- providing an absorbent core, a covering 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 single 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 longitudinal
centerline;- '

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

- fotming 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;

UL pp——pe
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positioning the attachment of the elastic any |ateral di stance fromthe

centerline as the chassis or elastic panel s nove al ong a manufacturing
apparatus, such as that 35 apparatus shown in Figure 7C For

exanple, in the construction of leg elastics 32 for the enbodi nent

shown in Figure 6E, an elastic nmegps (such as el astic strands)
33 :

- attaching the elastic panels to the chassis
portion along attachment lines 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 1longitudinal centerline of the chassis to
cover a portion of the opposing half of the chassis,

whereby one elastic panel covers a portioh of the other
elastic panel.
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can be applied to and attached to the backsheet (outside t he edge 29 of
absorbent core 24) by a guide neans (not shown) which is reciprocated in
the lateral direction (perpendi cul ar to novenent of the chassis), in
order to 5 adjust the position of attachnent of the elastic strand in
the lateral direction, as the each chass42 passes by the gui de neans.

The cycle of reciprocation is adjusted and tined to coincide with the

speed of the QLS LE )TARER WITH FULLY BLASTRLICIAERWAIRY ,4j usting the
speed 10 of d as it reciprocates through a cycle, straight, -
di agonal, or curvilinear lines of elastic strands can be formed onto

the chassis. Alternatively, elastic agserRaeT could be attached to the

topsheet prior to atpachment of (NG, LoPsheslialf 4Mauiiiln

diaper having a fully elasticized waist opening with an
improved fit of the diaper on the waist..

5 | A disposable . pull-on diaper having a waist
opening énd leg openings, includes an absorbent chassis
and elastic panels which have a waist opening edge and an
opposing leg opening. The elastic panel is attached to a
wearer-facing surface of each half of the chassis along

10 attachment lines which comprise a front attachment 1line
connecting a center of a front edge of the chassis to a
point on each 'side of the chassis and a back attachment
line connecting a center of a back edge of the chassis to
a point on each side of the chassis. The elastic panel

15 4is attached to the chassis in such a manner that the
waist opening edge of each elastic panel extending at
least to a longitudinal centerline of the chassis. The
elastic panels of the diaper form completely the waist

opening.
20 '
Figure 1
25
30
Sheet| I|-l|a|i |i3einITerIIaced
35
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15- el astic means can also be attached into the elastic panels to

provide el astic neans oriented in a non- | ongi tudi nal direction.

As shown in Figure 8A a preferred pull-on diaper can al so conprise a
di sposal securing neans 70 for 20 securing a soiled diaper after it has
been renoved from the wearer before disposal. Convent i onal

di apers ~ordinarily have a pair of adhesive tape or nechani cal t abs
on the side edges of the back wai st 9q¢$ion of the conventi onal di aper,
and suitable | anding areas on the 25 ont wai st portion, for securing the
conventi onal di aper to the wearer. In the case of a pull-on diaper,
there is ordinarily no need for such tape tabs to secure the

di aper around the wai st of the wearer, this purpose i nst ead bei ng
served by the elastic panels. 30 - In the case of pull-on diaper
of the present invention, the soiled diaper is preferably renoved by

This is the replacement sheet
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separating the elastic panel 30 from.the chassis 20 al ong the front

attachnent |ines 21. The soil ed di aper can then be rolled up fromthe
front waist area 8 to the back 35 waist area 9 and secured with the
di Sposal securing neans 70 as shown in Figure 8B. Preferably, the
di sposal securing nmeans 70 is oriented in the |ongitudinal
34 _

2715

/2l 20
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dir-ection and is attached to the outer or garnent-facing surface of the
chassis 20 in the back waist area 9 to facilitate this disposal nethod.
Though any conventi onal adhesive tape or nechanical 5 tape tab can be used
t hé di sposal securing neans 70, a preferred di sposal securing neans is a
t hree-section, z- f ol ded adhesive tape.tab as shown in Figure 8C.

Adhesi ve tape tab 70 conprises a first section 71, a second ~section
72, and a third section 73. First ggeyigf 71 is 10 secured by '
pressure-sensitive adhesive neans té he chassis 20, and has one end
secured by said sane pressure-sensitive adhesive neans 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 '

30

24 34
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15 - means 79 which is well known in the art. Second section 72 can

have a rel easing neans 77 on the surface facing third section 73 which
provi des the pressure-sensitive adhesive nmeans 79 with noderate
adhesi on thereto. A sui tabl e rel easing nmeans 77 can be a coating of
silicon 20 or a release liner made of polyethyl ene. Rel easing neans 77
can al so be a | ow adhesi on pressure-sensitive adhesive on the surface
facing third section 73 which is ' atible with pressure-sensitive
adhesi ve neans 79, whi ch nmeans that the | ow adhesi on pressure-sensitive
25 adhesive nmeans 77 will adhere to, but can be separated from
adhesi ve neans 79 without significantly effecting the adhesive quality
of the respective adhesive neans 77 and 79. Prior to use in securing
t he di aper; second section 72|:ﬂ2§EBanqbly attgghed to first section

71 by a 30 | ower-adhesion coating 81.

xtTo dse the z-fol ded tape tab
70, the user extends

74

FIG. 3B

This is the replacement sheet

Date: 1 2 MAR 1997



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 35 unfold at fold 78 and to separate fromfirst
section 71, and which causes first section 71.to unfold at fold 76.
The adhesive neans 75, 77, and 79 of first section 71,
35

5/15

FI1G. 3C
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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, garnent-facing surface
of the rolled-up diaper chassis 20. 5 A sim | ar adhesive tape tab

i s*di sclosed in Gernan Pat ent Application P4033850.9, filed October 24,
1990 (3M Company; M nneapolis, M\), incorporated herein by

- reference. _ Havi ng shown and descri bed the preferred enbodi nent 10
of the present invention, further a?g} '5ns of the- di sposabl e di aper
descri bed herein can be acconplishe 3/ appropriate nodifications by
one of ordinary skill in the art without departing fromthe scope of
t he present I nventi on. Accordingly, the scope of the present
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15 . nvention should be considered in terns of the follow ng clainms and

IS understood not to be limted to the details of structure and
operation shown and described in the speci fication and drawi ngs. 20
25> :
7/15
10:

i ~61

1 60

\ 63

207 26
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36 - C ai ns: 1. A di sposabl e pull-on diaper (10) having a wai st opening
(13) and | eg openi ngs (14), conprising, in a flat state: an
absorbent chassis (20) conprising a |iquid pervious topsheet (24), a liquid
i mpervi ous backsheet (26) and an absorbent core (28) having a pair of side
edges interposed between the topsheet (24) and the backsheet (26), the
chassis (20) having a pair of sides (23), a front edge (15), a back edge
(17), and a | ongi tudi nal cesép?ggne A- A which divides the chassis
(20) into halves, the chass ) being divided into a crotch
region (7), a front waist region (8)

30 10
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havi ng the front edge (.15) and a back wai st region (9) having the back edge
(17) wherein the front waist region (8) and the back wai st region (9)

ext end oppositely fromthe crotch region (7) along the |ongitudinal
cefiterline A-A at | east one elastic panel (30) attached to the

wear er-facing surface of each half of the chassis (20), the wai st
openi ng edge (16) of each elastic panel (30) extending at least to
the |ongitudinal centerline A-A of JOh# /Srassis (20), each el astic
panel (30) being attached to the chassis (20) along attachnent |ines (21,
22), a leg opening (14) in the region alohg the | eg opening edge (12) of

t he el astic panel (30); characterised in that each elastic
panel (30) having a waist opening edge (16) and an opposing | eg
openi ng edge (12), attachnent lines (21, 22) which - conprise a front

attachnment line (21) connecting a point near the |ongitudinal

centerline A-Ain the front waist region (8) of the chassis (20) to a point
on each side of the chassis (20) and a back attachment |ine (22)
connecting a point near the longitudinal centerline A-A tn the back
wai st region (9) of the chassis (20) to a point on each side of the
chassis (20); and wherein the elastic panel-s (30) formconpletely

t he wai st opening (13). - 10 '
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2. . A diaper (10) according to claim1, wherein the | eg opening edge (12)

of the el astic panel (30) is registered with the side of the
chassis (20), and each | eg opening (14) is defined by the side of
the chassis (20) and the | eg opening edge (12) of the elastic panel
(30). '

/11715
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37. 3. ‘A di aper (10) according to claim1, wherein each el astic panel

(30) is connected al ong the | eg opening edge (12) thereof to the
respective side (23) of the chassis (20), and each | eg opening (14)
i s-formed through the chassis (20) in an area between the side edge
(23) of the chassis - (20) and the side edge (29) .of the core (28).

4, A di aper (10) according to claim1, wherein each el astic panel (30)

i s connected along the leg 22ﬁ9i3? edge (12) thereof to the .
respective side (23) of the a! s (20), and each | eg opening (14)

is formed through the el astic panel (30). 5. A di aper (10)
according to claiml1l, wherein the point fromwhich the front

This is the replacement sheet
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attachnment line (21) starts is on the front edge (15) of the chassis (20),
and the poi nt fromwhich the back attachnent |ine (22) starts is on
t he back edge (17) of t he chassis (20). 6. A di aper (10)
actording to claim1, wherein the points fromwhich the front

attachnment line (21) and the back attachnment line (22) start respectively
are on the longitudinal centerline (A-A) the chassis (20). 7.

A di aper (10) according to clainllljﬂpgq?in the chassis (20) has front and
back edges (15, 17) which are defined by the respective front and
back attachnent lines (21, 22). 8. A di aper (10) according to
claim1l, wherein pleats are nmade near each | eg opening (14) by
securing one or nore folds nade in a portion of the chassis

30 X 1/ v/ 30
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(20). 9. A di-aper (10) according to clai m 1, wherein the elastic
panel s (30) have regions having different retractive forces al ong
wi dt h t hereof. - 38

y

14715
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10.- A diaper (10) according to claim1, wherein each elastic panel (30)
extends beyond the |ongitudinal centerline (A-A) to cover a portion
of “t he opposing hal f of the chassis (20), whereby one el astic panel
(30) covers a portion of the other el astic panel (30), thereby .
form ng a diaper (10) having a reduced wai st _ opening (13). 11. A
di aper (10) according to claiml1l, wherein the | eg opening edge (12) of the
el astic panel (30) and the side ed%e (2%% of the chassis (20) are tapered
inward fromthe back to the/&d8ddof the di aper (10), thereby

formng a diaper (10) with a wi der chassis (20) in the back than in
the front. 12. A met hod for preparing a disposable pull-on diaper (10)
havi ng a wai st openi ng (13) and |l eg opegingslég4) havi ng a

| i qui d- pervi ous topsheet (24), a |iguid-_aa¢ -
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Claims:

1. A disposable pull-on diaper (10) having a waist obening (13) and leg openings
(14), comprising, in a flat state:
an absorbent chassis (20) comprising a liquid pervious topsheet (24), a liquid
impervious backsheet (26) and an absorbent core (28) having a pair of side
edges interposed between the topsheet (24) and the backsheet (26), the
chassis (20) having a pair of sides (23), a front edge (15), a back edge (17),
and a longitudinal centerline A-A which divides the chassis (20) into halves, the
chassis (20) being divided into a crotch region (7), a front waist region (8)
having the front edge (15) and a back waist region (9) having the back edge
(17) wherein the front waist region (8) and the back waist region (9) extend
oppositely from the crotch region (7) along the longitudinal centerline A-A;
at least one elastic panel (30) attached to the wearer-facing surface of each half
of the chassis (20), the waist opening edge (1 6) of each elastic panel (30)
extending at least to the longitudinal centerline A-A of the chassis (20}, each
elastic panel (30) being attached to the chassis (20) along attachment lines (21,
22), a leg opening (14) in the region along the leg opening edge (12) of the
elastic panel (30);
characterised in that each elastic panel (30) having a waist obening edge (16)
and an opposing leg opening edge (12), attachment lines (21, 22) which
comprise a front attachment line (21) connecting a point near the longitudinal
centerline A-A in the front waist region (8) of the chassis (20) to a point on each
side of the chassis (20) and a back attachment line (22) connecting a point near
the longitudinal centerline A-A in the back waist region (9) of the chassis (20) to
a point on each side of the chassis (20); and '
wherein the elastic panels (30) form completely the waist opening (13).

2. A diaper (1 0) according to claim 1, wherein the leg opening edge (12) of the
elastic panel (30) is registered with the side of the chassis (20), and each leg
opening (14) is defined by the side of the chassis (20) and the leg opening edge
(12) of the elastic panel (30). _ e
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(20) and a back attachment [ine (22) connecting a point near the
“longitudinal centerline A-A in the back waist region (9) of the chassis
(20) to a point on each side of the chassis (20) whereby the wai st
openi ng edges (16) of the elastic panels (30) formconpletely the wai st
opening (13) of the diaper (10). 13. A nmethod for preparing a
di sposabl e pull-on diaper (10) according to claim 12 characterised
in that said steps further conprise 37 - putting the | eg opening
edges (12) of the pre-stretched elastic panels (30) on each
side of the chassis (20); - bondi ng the el astic panels (30)

the side edde (2HIBRETLRD aaTEIoCR T yhetpingclelestic panel (3058 borigiied °10
el astic panels (3fongahélldgtpeningserigs (12 Mereof to the respective bider(RB)pfity openi ngs
é%g)st : 2 Lgﬂ;f’g S( agijgsr]s S (eé%‘):,r]anlciee%cﬁ Pe%népré%in%%% ig }ozr?ned through the chassi€ f(2(}) rﬁ?

an area between the side edge (23) of the chassis (20) and the side edge (29)

of the core (28). '

4. A diaper (10) according to claim 1, wherein each elastic panel (30) is connected
along the leg opening edge (12) thereof to the respective side (23) of the
chassis (20), and each leg opening (14) is formed through the elastic panel
(30).

| 5. A diaper (10) according to claim 1, wherein the point from which the front
attachment line (21) starts is on the front edge (15) of the chassis (20), and the
point from which the back attachment line (22) starts is on the back edge (17) of
the chassis (20).

6. A diaper (10) according to claim 1, wherein the points from which the front
attachment line (21) and the back attachment line (22) start respectively are on

the longitudinal centerline (A-A) the chassis (20).

7. A diaper (10) according to claim 1, wherein the chassis (20) has front and back

edges (15, 17) which are defined by the respective front and back attachment
lines (21, 22).
8. A diaper (10) according to claim 1, wherein pleats are made near each leg

opening (14) by securing one or more folds made in a portion of the chassis
(20).

9. A diaper (10) according to claim 1, wherein the elastic panels (30) have regions
having different retractive forces along width thereof.
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14. A nmethod for preparing a di sposable pull-on diaper (10) according to

claim12 characterised in that said steps further conprise -
el asticising the side areas of the topsheet (24) to formelastic panels
(30) having a side edge (25); - form ng | eg openings (14) al ong
a borderline between the chassis (20) and each el astic pane
(30); - folding elastic panel (30) along the borderline in such
a manner that the side edge (25) of the elastic panels
extend to at |east the | ongitudinal centerline (A-A) of the

chassis (20).

10. A diaper (10) according to claim 1, wherein each elastic panel (30) extends
beyond the longitudinal centerline (A-A) to cover a portion of the opposing half
of the chassis (20), whereby one elastic panel (30) covers a portion of the other
elastic panel (30), thereby forming a diaper (10) having a reduced waist
opening (13). ' |

11. A diaper (10) according to claim 1, wherein the leg opening edge (12) of the
elastic panel (30) and the side edge (23) of the chassis (20) are tapered inward
from the back to the front of the diaper (10), thereby forming a diaper (10) with
a wider chassis (20) in the back than in the front.

12. A method for preparing a disposable pull-on diaper (10) having a waist opening
(13) and leg openings (14) having a liquid-pervious topsheet (24), a liquid-
impervious backsheet (26) an absorbent core (28) and a pair of elastic panels
(30) each having a waist opening edge (16) and an opposing leg opening edge
(12), comprising the steps of:

- interposing and affixing the absorbent core (28) between the topsheet
(24) and the backsheet (26) to assemble an absorbent chassis (20)
which has a pair of sides (23) and a longitudinal centerline (A-A) dividing
the chassis (20) into halves and which comprises the topsheet (24), the
backsheet (26) and the absorbent core (28) interposed therebetween
wherein the absorbent chassis (20) is divided into a crotch region (7), a
front waist region (8) and a back waist region (9) and the front waist
region (8) and the back waist region (9) extend oppositely from the
crotch region (7) along the longitudinal centerline (A-A);
characterised in that said steps further comprise

- registering a pre-stretched elastic panel (30) with each half of the
chassis (20) in such a manner that the waist opening edge (16) of the
elastic panel (30) extends at least along the longitudinal centerline (A-A)

of the chassis (20); and
_ [ —
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40 15. A nmethod for preparing a diaper (10) according to clains 12, 13

or 14, wherein : the elastic panel (30) is folded in such a manner
that the wai st openi ng edges (16) extend beyond the | ongitudinal
centerline A-A of the chassis (20) to cover a portion of the

opposi ng half of the chassis (20), whereby one elastic panel (30)
covers a potion of the other elastic panel (30).

39

- attaching the pre-stretched elastic panel (30) to the chassis (20) along
attachment lines (21, 22) which comprise a front attachment line (21)
connecting a point near the longitudinal centerline (A-A) in the front
waist region (8) of the chassis (20) o a point on each side of the chassis
(20) and a back attachment line (22) connecting a point near the
longitudinal centerline A-A in the back waist region (9) of the chassis
(20) to a point on each side of the chassis (20) whereby the waist
opening edges (16) of the elastic panels (30) form completely the waist
opening (13) of the diaper (10).

13. A method for preparing a disposable pull-on diaper (10) according to claim 12

characterised in that said steps further comprise

- putting the leg opening edges (12) of the pre-stretched elastic panels
(30) oh each side of the chassis (20);

- bonding the elastic panels (30) together with the topsheet (24) and the
backsheet (26) along the side edge (23) of the chassis (20) to integrate
the elastic panels (30) and the chassis (20);

- forming leg o'penings (14) in regions along each leg opening edge (12)
of the elastic panels (30).

14. A method for preparing a disposable pull-on diaper (10) according to claim 12

characterised in that said steps further comprise

- elasticising the side areas of the topsheet (24) to form elastic panels
(30) having a side edge (25);

- forming leg openings (14) along a borderline between the chassis (20)
and each elastic panel (30);

- folding elastic panel (30) along the borderline in such a manner that the
side edge (25) of the elastic panels extend to at least the longitudinal
centerline (A-A) of the chassis (20).

I

T

This is the replacement sheet

2 0 SEP 1998

Daie:



15.

40

A method for preparing a diaper (10) according to claims 12, 13 or 14, wherein
the elastic panel (30) is folded in such a manner that the waist opening edges
(16) extend beyond the longitudinal centerline A-A of the chassis (20) to cover a
portion of the opposing half of the chassis (20), whereby one elastic panel (30)
covers a potion of the other elastic panel (30).
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DISPOSABLE DIAPER WITH FULLY ELASTICIZED WAIST
OPENING

ABSTRACT

The present invention provides a disposable
diaper having a fully elasticized waist opening with an
improved fit of the diaper on the waist. '

A disposable pull-on diaper having a waist
opening and leg openings, includes an absorbent chassis
and elastic panels which have a waist opening edge and an
opposing leg opening. The elastic panel is attached to a
wearer—facing surface of each half of the chassis along
attachment lines which comprise a front attachment line
connecting a center of a front edge of the chassis to a
point on each side of the chassis and a back attachment
line connecting a center of a back edge of the chassis to
a point on each side of the chassis. The elastic panel
is attached to the chassis in such a manner that the
waist opening edge of each elastic panel extending at
least to a longitudinal centerline of the chassis. The
elastic panels of the diaper form completely the waist
opening.

Figure 1
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