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DISPOSABLE DIAPER

This invention relates to a disposable diaper for
absorption and containment of excretion.

Japanese Patent Application Disclosure No. 1996-24291

.describes a disposable diaper provided with elastic members

associated with a pair of leg-openings, the elastic members

comprising a first elastic member extending generally in U-

shape along front halves of the leg-openings , a second
elastic member extending generally in U-shape along rear
halves of the leg-openings and a pair of third elastic
members longitudinally extending to intersect the first and
second elastic members in a longitudinally middle zone of a
crotch region of the diaper. According to this Japanese
Patent Application Disclosure No. 1996-24291, the first,
second and third elastic members cooperate together to
encircle the respective leg-openings and thereby to prevent
excretion from leaking sideways.

Japanese Patent Application Disclosure No. 1996-322876
describes a disposable garment comprising a basic structure
which comprises, in turn, a liquid-pervious topsheet, a
liquid-impervious backsheet and a 1liquid-absorbent core

disposed between these two sheets, and a pair of barrier
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cuffs longitudinally extending outside transversely opposite
side edges of the absorbent core and normally biased to rise
on the upper surface of the basic structure. Each of the
barrier cuffs has a free side edge provided with an elastic
member secured under tension the;:eto, a proximal side edgé
joined to the wupper surface of the topsheet and
longitudinally oéposite ends collapsed inwardly of the
garment and, in this state, joined to-the upper surface of
the topsheet. Contraction of the elastic member causes the
barrier cuff to rise on the garment as the garmént is curved
with if.s inner surface inside. In order to alleviate
irritation to the wearer's skin, the barrier cuffs are made of
a hydrophobic nonwoven fabric or plastic film. According to
thi Japanese Patent Application Disclosure No. 1996-322876,
the barrier cuffs function by preventing excretion frbm
leaking sideways. Certainly a garment having the first,
second and third elastic members cooperating together to
encircle the respeéf;i.ve leg-openings, on one hand, and the
pair of barrier cuffs provided aiong their free side edges
with the elastic_: members secured undér tension thereto, on
the other hand, can be supposed from a combination ‘of the
garments disclosed in the above-mentioned two applications.

However, the third elastic member is secured to the
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basic structure of the garment and can not assist the barrier
cuffs to rise on the garment. It.is nothing but contraction
of the elastic members secured to the respective free side
edges of the barrier cuffs to cause the barrier cuffs to rise
on the garment. If an effect biasing the barrier cuffs to
rise on the garment is inadequate, the barrier cuffs will
collapse and the level of their free side edges will be too
low to prevent excretion from leaking sideways beyond the

barrier cuffs.

It is an object of this invention to provide a
disposable diaper provided with a pair of barrier cuffs
adapted to be easily risen and to be reliably maintained in
their risen positions so that excretion can be effectively
prevented from leaking sideways.

According to this invention, there is provided a
disposable diaper comprising: a laminated panel comprising a
liquid-pervious topsheet, a liquid-impervious backsheet and
a liquid-absorbent core disposed therebetween to form a front
waist region, a rear waist region and a crotch region; the
laminated panel being formed with a pair of gasket cuffs
which laterally extend outward from transversely opposite

side edges of the absorbent core, each of the gasket cuffs
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being provided at least longitudinally thereof with a first
elastic member; and the laminated panel further being
provided adjacent the transversely opposite side edges of the
absorbent core with a pair of barrier cuffs which extend
longitudinally of the laminated panel and normally bias to
rise on an upper surface of the laminated panel, each of the
barrier cuffs having a free side edge and a proximal side
edge joined to the upper surface of the lamipated panel, the
frge side edge of the barrier cuff being provided
- longitudinally thereof with a second elastic member; and each
of the barrier cuffs being provided between the free and
proximal side eéedges with at least a single third elastic
member longitudinally thereof at least across the crotch
region.

This invention comprises the following embodiments:

The first elastic members comprise a first sub-elastic
member extending on a front half of the laminated panel
generally in U-shape with an intermediate portion thereof
extending across the laminated panei in a longitudinally
middle zone of the crotch region and a second sub- elastic
member extending on a rear half of the laminated panel
generally in U-shape with an intermediate portion thereof

extending across the laminated panel in the middle zone but
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being spaced apart from the intermediate portion of the first
sub-elastic member.

The third elastic members are secured to the barrier
cuffs rather in the vicinity of the proximal side edges of
the barrier cuffs.

Each of the third elastic members extends in parallel
to the second elastic members.

Each of the third elastic members in two level crossing
relationship with an intermediate portion of the first
elastic member in the crotch region.

Each of the third elastic members extends so as to
describe a curve 1line having an apex 1lying in a
longitudinally middle zone of the barrier cuff, which third
elastic member serves also as the first elastic member.

The laminated panel is provided in the front and rear
waist regions with fourth elastic members extending
transversely df the laminated panel, the fourth elastic
member being in two 1level crossing relationship with
longitudinally opposite ends of the third elastic members.

Longitudinally opposite ends of the barrier cuffs are
joined to an upper surface of the laminated panel so as to be

collapsed inwardly of the laminated panel. .
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Fig. 1 is a perspective view of a partially cutaway
disposable diaper according to this invention;

Fig. 2 is a sectional view taken along a line A - A in
Fig. 1;

Fig. 3 is a sectional view taken along a line B - B in
Fig. 1; and |

.Fig. 4 is a perspective view of an embodiment of the

diaper different from that shown in Fig. 1.

Details of a disposable diaper according to this
invention will be more fully understood from the description
given hereunder with reference to the accompanying drawings.

Fig. 1 is a perspective view of a partially cutaway
disposable diaper comprising a laminated panel 1. The panel
1 comprises a liquid-pervious topsheet 2, a ligquid-impervious
backsheet 3 and a liquid-absorbent core 4 disposed between
these two sheets 2, 3 and secured to the inner surface of at
least one of these sheets 2, 3. The panel 1 has a front
waist region 20, a rear waist region 22 and a crotch region
21 extending between these front and rear waist regions 20,
22 as viewed longitudinally of the panel 1, i.e., in the
direction intersecting the transverse direction of the panel

1.
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The panel 1 is formed with a pair of gasket cuffs 10
laterally extending outward from the transversely opposite
side edges of the absorbent core 4 and each of these gasket
cuffs 10 comprises a narrow zone extending in the crotch
region 21 and relatively wide zones extending in the front
and rear waist regions 20, 22. The gasket cuffs 10 have
transversely opposite side edges 23 extending longitudinally
of the panel 1 and curved inwardly of the panel 1 in the
crotch region 21 and longitudinally opposite ends 24
extending transversely of the side edges 23.

The panel 1 is pfovided on its inner surface with a
pair of barrier cuffs 5 extending immediately outside
transversely opposite side edges of the absorbent core 4
longitudinally of the panel 1. Each of the barrier cuffs 5
is made of a nonwoven fabric sheet and has a free side edge
5a extending across the crotch region 21, a proximal side
edge 5b extending longitudinally of the barrier cuff 5 and
longitudinally opposite ends 5c lying in the front and rear
waist regions 20, 22. A portion of the barrier cﬁff 5
extending transversely outward from the proximal side edge 5b
inclusive of the longitudinally opposite ends 5¢ has the same
shape as an outer side edge zone of the backsheet 3.

The barrier cuff 5 has the proximal side edge 5b joined
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to the upper surface of the topsheet 2 and its longitudinally
opposite ends 5c collapsed inwardly of the panel 1 and, in
this state, joined to the upper surface of the topsheet 2.
The free side edge 5a of the barrier cuff 5 is provided with
the elastic member 6 extending longitudinally of the barrier
cuff 5 and secured under tension thereto.

The barrier cuff 5 is provided between the free side
edge 5a and the prbximal side edge 5b rather to the proximal
side edge 5b with a pair of elastic members 7 extending
longitudinally of the barrier cuff 5 across the crotch region
21 and secured under tension to the barrier cuff 5. These
elastic members 7 extend neither into the front waist region
20 nor into the rear waist region 22. fig. 1 shows the panel
1 as being curved longitudinally thereof with its inner
surface inside and, in this state of the panel 1, contraction
of the elastic members 6, 7 cause the barrier cuff 5 to rise
on the panel 1. In this manner, the elastic member 6
cooperates with the pair of elastic members 7 to ensure that
the barrier cuff 5 can be reliably risen on the upper surface
of the panel 1.

It should be understood here that the pair of elastic
members 7 may lie substantially in the middle between the

free side edge 5a and the proximal side edge 5b of the
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barrier cuff 5 or slightly to said proximal side edge 5b. It
is also possible to provide the pair of elastic members 7
extending across not only the crotch region 21 but aléo into
the front and rear waist regions 20, 22.

The panel 1 is provided with a generally U-shaped
elastic member 8 lying on a front half of the crotch region
21 and-a generally U-shaped elastic member 9 lying on a rear
half of the crotch region 21. These eiastic members 8, 9 are
intended to be associated with the leg-openings and secured
under tension to the panel 1. The elastic member 8 extends
along the front half of the left leg-opening (i.e., the right
leg-opening. as viewed in Fig. 1), then across the
longitudinally middle zone of the crotch region 21 and along
the front half of the right leg-opening (i.e., the left leg-
opening as viewed in Fig. 1). Similarly, the elastic member
9 extends along the rear half of the left leg-opening (i.e.,
the right leg-opening as viewed in Fig. 1), then across the
longitudinally middle zone of the crotch region 21 and along
the rear half of the right leg-opening (i.e., the left leg~
opening as viewed in Fig. 1). In the longitudinally middle
zone, these elastic members 8, 9 generally describe U- and
inverted U-shapes, respectively, and intermediate portions

8a, 9a of the respective elastic members 8, 9 extending
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across the longitudinally middle zone are spaced apart from
each other by a predetermined dimension. Transversely
opposite ends of the intermediate portions 8a, 9a are in two
level crossing relationship with the transversely opposite
ends of the elastic members 7, respectivéiy.

Each of these gasket cuffs 10 is formed by joining the
portion of the barrier cuff 5 laterally extending outward
from the proximal side edge 5b thereof and the associated
side edge portion of the backsheet 3 to each other.

The front and rear waist regions 20, 22 of the panel 1-
are provided along longitudinally opposite ends 24 of the
panel 1 with tape-like elastic members 11, 12 extending
transversely of the panel 1 so as to be associated with a
waist-opening. These tape-like elastic members 11, 12 are
disposed between the topsheet 2 and the backsheet 3 and
secured under tension to at least one of these sheets 2, 3.
Fig. 1 shows a state in which the elastic members 8, 9, 11,
12 have been slackened and, in consequence, gathers are
formed along the longitudinally opposite ends 24 of the panel
1 and the transversely opposite side edges 23 of the panel 1
in the crotch region 21.

In the rear waist region 22, a pair of tape fasteners

13 have their proximal ends attached to the side flaps so
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that these tape fasteners 13 extend inwardly of the panel 1.
These tape fasteners 13 have their free ends coated with an
adhesive agent. In the front waist region 20, the panel 1 is
provided on its outer surface with target tapes so that the
fasteners 13 may be anchored on the respective target tapes
an adhesive agent applied on the inner surfaces of the
respective tape fasteners 13 to form the waist-opening and
the pair of leg-openings (not shown).

As has been described above, the elastic member 7
provided adjacent the proximal side edge 5b of the barrier
cuff 5 is in two level crossing relationship with the
longitudinally opposite ends of the respective intermediate
portions 8a, 9a of the elastic members 8, 9 extending along
the front half and the rear half of the associated one of the
leg-openings. With this unique arrangement, these elastic
mémbers 7, 8, 9 cooperate together to encircle the wearer's
legs when the diaper is put on the wearer's body. 1In this
manner, an improved preventive effect is achieved against
sideway leakage of excretion from the crotch region 21.

Fig. 2 is a sectional view taken along a line A - A in
Fig. 1, showing the pair of barrier cuffs 5 rise on the upper
surface of the panel 1. 1In this state, the pair of barrier

cuffs 5 have been drawn toward the crotch region 21 under
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contraction of the elastic members 6, 7 and a plurality of
gathers 5d vertically extending have been formed between the
free side edges 5a and the proximal side edges 5b. Thesé
gathers 5d prevent the barrier cuffs 5 from being bent in the
longitudinal direction between their free side edges 5a and
proximal side edges 5b and, at the same time, prevent the
barrier cuffs 5 from being readily collapsed. The portions
of the elastic memberé 8, 9 extending between the
transversely opposite side edges of the absorbent core 4 are
disposed between the backsheet 3 and the absorbent core 4 and
secured to the backsheet 3.

Fig. 3 is a sectional view taken along a line B - B in
Fig. 1. On a point at which the elastic member 7 crosses the
elastic member 9, the elastic member 7 is spaced apart above
from the elastic member 9 by a predetermined dimension.
Similarly, on a point at which the elastic member 7 crosses
the elastic member 8, the elastic member 7 is spaced apart
above from the elastic member 8 by a predetermined dimension
(not shown).

In the panel 1, the transversely opposite side edges of
the topsheet 2 terminate immediately outside the transversely
opposite side edges of the absorbent core 4 and the

transversely opposite side edges of the backsheet 3 extend
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outward beyond the side edges of the topsheet 2. The barrier
cuffs 5 are folde& inwardly of the panel 1 to wrap the
elastic members 6, 7, respectively, which are secured to the
barrier cuffs 5. Portions of the elastic members 8, 9
extending outward beyond the transversely opposite side edges
of the absorbent core 4 are disposed between the topsheet 2
and the backsheet 3 and secured to at least one of these
sheets 2, 3.

The elastic members 6, 7 and the elastic membgrs 8, 9
may be of stretch stresses which are different one from
another. For example, stretch stresses of these elastic
members may be adjusted to be in the relationship that the
stretch stresses of elastic members 8, 9 are greater than
those of the elastic members 6, 7, or the stretch stresses of
the elastic members 8, 9 are greater than that of the elastic
member 6 or equal to that of the-elastic member 7.

Fig. 4 is a perspective view showing another embodiment
of the diaper according to this invention, where components
similar to those previously described have the same reference
numeral, which description is omitted.

Each of the barrier cuffs 5 is provided between its
free side edge 5a and proximal side edge 5b with a pair of

elastic members 79 longitudinally extending so as to describe
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curved lines having apices lying in a longitudinally middle
zone of the barrier cuff 5 and secured under tension to the
barrier cuff 5. Longitudinally opposite ends of these
elastic members 79 extend into the front and rear waist
regions 20, 22. Fig. 4 shows a state in which the panel 1 is
longitudinally curved with its inner side inside and
contraction of the elastic members 6, 7 causes the barrier
cuff 5 to rise on the panel 1. The elastic members 79 serve
as those for the gasket cuffs 10 as well as those for the
barrier cuffs 5. |

The panel 1 is provided in the front and rear waisf
regions 20, 22 with elastic members 80 rectilinearly

extending transversely of the panel 1 and secured under

_ tension to the panel. These elastic members 80 are intended

to be associated with the leg-openings and the front and rear
waist regions 20, 22. Transversely opposite ends of these
elastic members.- 80 are in two level crossing relationship
with longitudinally opposite ends of the elastic member 79.
With the diaper put on the wearer's body, these elastic
members 79, 80 cooperate together to encircle the wearer's
legs and waist to improve a preventive effect against sideway
leakage of excretion from the crotch region 21.

Stock material for the topshéet 2 may be selected from
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a group consisting of liquid-pervious sheets such as a
nonwoven fabric and porous plastic film and, preferably a
liquid-pervious hydrophobic sheet. Stock material for the
backsheet 3 may be selected from a group consisting of a
liquid-impervious plastic film, a laminate sheet of such
plastic film and hydrophobic nonwoven fabric, and preferably
a breathable liquid-impervious nonwoven fabric sheet. Stock
material for the barrier cuffs 5 may be selected from a group
consisting of a breathable nonwoven fabric and preferably a
breathable liquid-impervious nonwoven fabric sheet. The
nonwoven fabric may be selected from a group consisting of a
spun bond nonwoven fabric, a spun lace nonwoven fabric and a
melt blown nonwoven fabric each having a basis weight of 5 ~
150 g/m?. The absorbent core 4 is a mixture of fluff pulp
and superabsorptive polymer particle compressed to a desired
thickness and entirely covered with a liquid-pervious sheet
such as tissue paper. Securing or mounting of the members
may be performed using a suitable adhesive agent or glue, for
example, a hot melt adhesive agent or heat-sealing technique.

This invention is applicable also to an open-type
disposable diaper and the othef pull-on type disposable
diaper. Furthermore, this invention is not limited to the

diaper in which the elastic members associated with the leg-
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openings describe U- and inverted U-shapes in the middle zone
of the crotch region 21 and applicable also to the diaper in
which the elastic members associated with the leg-openings
extend along the transversely opposite side edges.
According to the undergarment of this invention, the
elastic members secured to the barrier cuffs between their
free side edges and proximal side edges assist the barrier
cuffs to be reliabiy risen, prevent the barrier cuffs to be
collapsed and cooperate with the elastic members associated
with the leg-openings to encircle the wearer's legs. In this.
manner, ‘a preventive effect against sideway leakage of

excretion is remarkably improved.
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1. A disposable diaper comprising:

a laminated panel comprising a liquid-pervious
topsheet, a liquid-impervious backsheet and a 1liquid-
absorbent core disposed therebetween to form a front waist
region, a rear waist region and a crotch region;

the laminated panel being formed with a pair of gasket
cuffs which laterally extend outward from transversely
opposite side edges of the absorbent core, each of the gasket
cuffs being provided at least longitudinally thereof with a
first elastic member;

the laminated panel further being provided adjacent the
transversely opposite side edges of the absorbent core with
a pair of barrier cuffs which extend longitudinally of the
laminated panel and normally bias to rise on an upper surface
of the laminated panel, each of the barrier cuffs having a
free side edge and a proximal side edge joined to the upper
surface of the laminated panel, the free side edge of the
barrier cuff being provided longitudinally thereof with a
second elastic member; and

each of the barrier cuffs being providéd betweén the

free and proximal side edges with at least a single third
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elastic member longitudinally thereof at least across the

crotch region.

2, The diaper according to Claim 1, wherein said first
elastic members comprise a first sub-elastic member ext':ending
on a front half of said laminated panel generally in U-shape
with an intermediate portion thereof extending across said
laminated panel in a longitudinally middle zone of said
crotch region and a second sub- elastic member extending on
a rear half of said laminated panel generally in U-shape with
an intermediate portion thereof extending across said
laminated panel in said middle zone but being spaced apart
from said intermediate portion of said first sub-elastic

member.

3. The diaper according to Claim 1, said third elastic
members are secured to said barrier cuffs rather in the

vicinity of the proximal side edges of said barrier cuffs.

4. The diaper according to Claim 1, wherein each of said
third elastic members extends in parallel to said second
elastic members.
-
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third elastic members in two level crossing relationship with
an intermediate portion of said first elastic member in said

crotch region.

6. The diaper according to Claim 1, wherein each of said
third elastic members extends so as to describe a curve line
having an apex 1ying in a longitudinally middle zone of said
barrier cuff, which third elastic member serves also as said

first elastic member.

7. The diaper according to Claim 6, wherein said laminated
panel is provided in said front and rear waist regions with
fourth elastic members extending transversely of said
laminated panel, said fourth elastic member being in two
level crossing relationship with longitudinally opposite ends

of said third elastic members.

8. The disposable diaper according to Claim 1, wherein
longitudinally opposite ends of said barrier cuffs are joined
to an upper surface of said laminated panel so as to be

collapsed inwardly of said laminated panel.
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