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(67) To prevent a part of excretions having missed an opening 16 formed in a skin-contacting, liquid-resistant additional
topsheet 14 of a disposable diaper from diffusively flowing over the top surface of the topsheet 14, the opening 16 is
provided along the laterally opposite sides thereof with a pair of first flaps 17 opposed to and spaced from each other by a
relatively small distance and a pair of second flaps 18 similarly opposed to and spaced from each other by a relatively large
distance. Thus the part of excretions having missed the opening 16 defined by the laterally opposite side edges of the first
flaps 17 can be reliably dammed by the second flaps 18 and thereby the diffusive flowing of excretion can be avoided.
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DISPOSABLE DIAPERS

This invention relates to a disposable diaper used to
absorb and hold excretions from the human body.

Japanese Utility Model Application Disclosure Gazette
No. 1974-120439 discloses a diaper-cover having a topsheet
formed at its central zone with an opening extending longer
in the 1longitudinal direction than in the transverse
direction of the topsheet, wherein the opening is provided
along its peripheral edge with a longitudinally stretchable
elastic member so as to define a closed loop-shaped elastic
line. Japanese Patent Application Disclosure Gazette No.
1986-41304 also discloses a disposable diaper having a
topsheet formed at its central zone with an opening
extending longer in the longitudinal di?ection than in the
transverse direction of the topsheet, wherein the opening
is provided along its laterally opposite side edges with
elastic members, respectively. With these diaper-cover and
diaper both having the openings, excretions flow through
said opening into pockets defined between said topsheet and
a separately provided topsheet underlying the first-
mentioned topsheet and is held therein.

Certainly, a flow of excretions will be reliably

guided into said opening merely by approximately
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dimensioning said opening, i.e., in an adequately large
size. However, such measure will lead to a corresponding
increase of the area over which the above-mentioned
separate topsheet underlying the skin-contacting topsheet
formed with said opening is exposed and, in consequence, the
effect to be provided by said skin-contactingtopsheet will be
unacceptably decreased. Accordingly, said opening must
be dimensionally designed in consideration of such problem.
Even if the opening is properly designed, however, said
opening might often be misaligned with the ideal 1location
in the crotch zone of the diaper wearer depending onthe
manner in which the helper has put the diaper on the wearer
or the wearer moves with the diaper worn on his or her
body. In such case, excretions may partially flow and
spread over the top of said skin-contacting topsheet and
the wearer's skin may be smeared with excretions. The
diaper as well as the diaper-cover of well known art as
mentioned above can not solve such . problem and even a
suggestive description about its solution can not be found in
the above-mentioned publications.

It is a principal object of the invention to provide a
disposable diaper so improved that said opening effectively
preventsexcretion from flowing and spreading over the top
of said skin-contacting topsheet even when excretions

partially miss the opening.
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The object set forth above is achieved, in accordance
with the invention, by a disposable diaper comprising a
liquid-permeable first topsheet, a ligquid-impermeable
backsheet, a liquid absorbent core sandwiched between said
first topsheet and said backsheet, and a liquid-resistant
second topsheet lying over said first topsheet, wherein
said second topsheet is formed substantially at its central
zone with an opening extending longer in the longitudinal
direction than in the transverse direction of the second
topsheet; wherein said second topsheet is bonded along its
outer periphery to said £first topsheet; and wherein
longitudinally stretchable elastic members are attached
onto said second topsheet along the peripheral edge of said
opening, characterized in that said opening is provided
with a pair of first flaps respectively having the £first
inner side edges opposed to and spaced from each other and
a pair of second flaps respectively having the second inner
edges opposed to and spaced from each other by a distance
larger than the distance by which said first inner side
edges are spaced from each other, said pair of second flaps
being continuous with the bottom side edges of the
respective first flaps; and said second inner side edges
are positioned between the first inner side edges and the

associated bottom side edges of the respective first £flaps
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so that these second inner side edges may rise up above top
surfaces of the respective first flaps and at 1least said
first inner side edges contain therein said elastic
members, respectively.

Preferably, said first and second flaps are formed by
folding the opposite inner side edges of said opening.

Preferably, said second topsheet comprises a pair of
sheet members respectively including said first and second
flaps.

Preferably, the inner side edges of said sheet members
mutually opposed 1in the proximities of longitudinally
opposite ends thereof are bonded together so that these
bonded inner side edges may be separated from each other
without any rupture occurring in said sheet members
themselves.

With the diaper constructed according to the invention
as has been outlined above, said first and second flaps
surrounding said opening rise up above said first topsheet
as said elastic members contract during actual use of the
diaper. In this state of the diaper, substantially all of
excretions flow through said opening defined between said
first inner edges of the respective first flaps into
pockets defined between said first and second topsheets,
then solid excretion is held within these pockets while

liquid excretion is absorbed through said first topsheet
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into said absorbent core and held therein. A part of
excretions having missed said opening is dammed by said
second flaps and thereby this part of excretions 1is
prevented from diffusively flowing over the top surface of

said second topsheet.

The invention will be described by way of example with
reference to the accompanying drawings, in which:

Fig. 1 is a perspective view showing the inner side of
a disposable diaper constructed as an embodiment of the
invention;

Fig. 2 is a sectional view showing this embodiment, in
an enlarged scale, taken along a line 2-2 in Fig. 1;

Fig. 3 is a plan view illustrating a manner in which
continuous elastic members are attached to a continuous
sheet member as the starting material for a second
topsheet;

Fig. 4 is a plan view illustrating a manner in which a
continuous sheet member is provided with cut lines so that
said sheet member may be twice folded back starting from
one side edge of said sheet member to form first and second
flaps as well as the recess which cooperates with the
counter-recess to define an opening;

Fig. 5 is a plan view illustrating a manner in which a



-6—

part of said sheet member is folded inward wutilizing said
cut lines;

Fig. 6 is a plan view illustrating a manner in which
the part of the sheet member having been folded inward is
then partially folded outward; and

Fig. 7 is a plan view illustrating a manner in which a
pair of said sheet members are positioned face to face so

that each pair of associated recesses may form the opening.

Referring to Figs. 1 and 2, a diaper 10 comprises a
liquid-permeable first topsheet 11, a liquid-impermeable
backsheet 12, a ligquid-absorbent core 13 sandwiched
therebetween, and a liquid-resistant second topsheet 14.
The second topsheet 14 is centrally formed with an opening
16 which is longer in the longitudinal direction than in
the transverse direction of this sheet 14 and has
longitudinally opposite ends describing circular arcs,
respectively. The opening 16 may be formed at least within
the crotch zone.

The second topsheet 14 actually comprises a pair of
sheet members 14a, 14b. The opening 16 is provided at
laterally opposite sides with first and second flaps 17,
18, which are formed by folding the inner portions of the

respective sheet members 14a, 14b. More specifically, the



-7
inner portions of the respective sheet members 14a, 14b may
be downwardly folded to form the second flaps 18, 18 each
having a second inner side edge 20, then the portions of
the respective sheet members 14a, 14b which inwardly extend
from the respective second flaps may be folded upward and
thereafter the innermost portions of the respective sheet
members 14a, 14b may be downwardly folded to form the first
flaps 17, 17 each having a first inner side edge 109. It
should be understood that, during formation of each £flap,
the opposite inner surfaces of each folded portion are
bonded together by use of suitable bonding means (e.g., hot
melt type adhesive or welding). As will be apparent £from
such procedure, the second flaps 18, 18 are continuous with
bottom side edges 21, 21 of the respective first flaps 17,
17, the second side edges 20, 20 are positioned above the
associated first flaps 17, 17 between the first side edges
19, 19 and the bottom side edges 21, 21 thereof, and the
opposite second inner side edges 20, 20 are spaced from
each other by a distance larger than the distance by which
the opposite first inner side edges 19, 19 are spaced from
each other. The first inner side edges 19, 19 respectively
contain therein longitudinally stretchable elastic members
22, 22 each comprising a single or a plurality of elastic
threads mounted therein under their stretched states with

use of hot melt type adhesive (not shown). The second
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inner side edges 20, 20 also may contain therein similar
elastic members, respectively, if desired.

Referring to Fig. 1, the opposite inner side edges 23,
23 of the sheet members 14a, 14b which overlap on one
another in the proximities of longitudinally 6pposite ends
thereof are bonded to each other in such a manner that the
helper for diaper wearing can easily separate them from one
another. Specifically, these opposite inner side edges 23,
23 may be either bonded together utilizing hot melt type
adhesive or intermittently welded together.

Between the first topsheet 11 and the backsheet 12
both extending outward from the laterally opposite sides of
the liquid-absorbent core 13, there are provided adjacent
the outer edges of these sheets a plurality of parallel
extending elastic members 24 each comprising, in turn, a
plurality of elastic threads attached under their stretched
states with use of hot melt type adhesive (not shown),
respectively, so as to be stretchable longitudinally of the
sheets and thereby to fit tightly around the wearer's legs.
Similarly, between the longitudinally opposite ends of the
first topsheet 11 and the associated ends of the backsheet
12, there are provided a plurality of elastic members 25
each comprising a plurality of elastic threads,
respectively, so as to be stretchable transversely of these

sheets and thereby to £fit tightly around the wearer's
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waist.

The first topsheet 11 may be made of nonwoven fabric,
porous plastic film or the like, the backsheet 12 may be
made of plastic film, laminated sheet of this plastic £film
and nonwoven fabric or the like, and the liquid-absorbent
core 13 may be made of a mixture of fluff pulp and high
absorption polymer powder or the like. The second topsheet
14 is preferably made of water-repellent and highly air-
permeable nonwoven fabric. It should be understood that,
in the description of the invention, +the "ligquid-resistant"
material refers to the material having a sufficient degree
of water-repellence to prevent liquid excretion from.easily
penetrating therethrough with the diaper being worn on the
wearer's body.

Referring again to Fig. 1, the diaper 10 has two pairs
of wing-like flaps 26 extending outward from the laterally
opposite sides of the waist line, respectively, and the
free ends of tape fasteners 27 attached to the rear side
wing-like flaps may be adhesively secured to the backsheet
12 on the front side to erect the diaper 10 around the
wearer's body.

Now procedures for formation of said opening 16, said
first and second flaps 17, 18 and for attachment of said
elastic members 22, 22 will be described with reference to

Figs. 3 to 7.
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Referring to Fig. 3, continuous elastic members 22
under elongation at a predetermined percentage are attached
to a continuous sheet member 100 (i.e., a continuous web
comprising said sheet members 14a, 14b) closely along one
side edge extending longitudinally of the sheet with use of
hot melt type adhesive (not shown).

As will be apparent from Fig. 4, an edge region 101
including said elastic members 22 attached to the sheet is
folded back and bonded to the opposed surface with use of
hot melt type adhesive or welding. Then, the continuous
sheet member 100 is provided with straight cut lines 103a
extending along the inner side edge of said edge region 101
across respective lines 102 which extend, in turn,
transversely of the continuous sheet member 100, along
which lines 102 the continuous sheet member 100 are cut
later to define individual diapers. In addition, the
continuous sheet member 100 is provided with circular-arc-
shaped cut lines 103b extending from the ends of the
respective straight cut lines 103a.

Referring to Fig. 5, each region 104 (to be formed
into said first and second flaps 17, 18) defined by the
straight and circular-arc-shaped cut 1lines 103a, 103b,
inclusive of the edge region 101, is folded inward along
a straight line connecting the inner ends of the circular-

arc-shaped cut lines 103b between each pair of the adjacent
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lines 102.

Referring to Figs. 5 and 6, reference numeral 104a
designates a section making a part of the region 104 and
reference numeral 104b designates a section (to be formed
into the first flap 17) of which the width is approximately
one half with respect to said section 104a, and the former
section is folded outward.

Referring to Fig. 7, a pair of the sheet members 100
each having recesses 105 defining said openings 16, the
first flaps 17 containing therein said elastic members 22,
and said second flaps 18, are laminated on the top surface
of continuous diaper web (not shown) comprising the
individual diapers as illustrated by Figs. 1 and 2 (except
for absence of the second topsheet 14) so that each pair of
the mutually opposed recesses 105 are galigned with each
other to form said opening 16 and each pair of mutually
opposed inner side edges 106 (corresponding to said inner
side edges 23) overlap each other, then bonded to said
diaper web at desired locations with use of hot melt type
adhesive or the like, and this laminated web is cut along
the 1lines 102 to obtain the individual diapers as
illustrated by Figs. 1 and 2.

While the embodiment has been illustrated and
described as so-called open type diaper utilizing the tape

fasteners to close the waist line around the wearer's body,
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the invention will be applicable also to so-called pants
type diaper (inclusive of training pants) having a
continuous waist line.

The diaper of this invention arranged and operating as
has been described hereinabove effectively alleviates
apprehension that the wearer's skin might be smeared with

part of excretions which has missed the opening formed in
the second topsheet directly contacting the wearer's skin,
giving the wearer unpleasant feelings and even causing the
wearer to contract skin diseases, because said part
of excretions will be reliably dammed by the second flaps
and prevented thereby from diffusively flowing over the top
surface of the second topsheet.

According to an additional feature of the inventidn,
the second topsheet comprises a pair of sheet members with
their inner side edges bonded together in the
proximities of longitudinally opposite ends thereof so that
these bonded inner side edges may be separated to expose
the first topsheet underlying the second topsheet so that
solid excretion held on the first topsheet may be easily

scraped off.
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1. A disposable diaper comprising a liquid-permeable
first topsheet, a liquid-impermeable backsheet, a liquid-
absorbent core sandwiched between said first topsheet and said
backsheet, and a 1liquid-resistant second topsheet 1lying
over said first topsheet, wherein said second topsheet is
formed substantially at its central zone with an opening
extending longer in the longitudinal direction than in the
transverse direction of the second topsheet; said
second topsheet is bonded along its outer periphery to
said first topsheet, longitudinal elastic
members are attached onto said second topsheet along the
peripheral edgé of said opening,

said opening is provided with a pair of first flaps
respectively having first inner side edges opposed to
and spaced from each other and a pair of second flaps
respectively having second inner side edges opposed to
and spaced from each other by a distance larger than the
distance by which said first inner side edges are spaced
from each other, said pair of second flaps being continuous
with bottom side edges of the respective first flaps,
and

said second inner side edges are positioned between
the first inner side edges and the associated bottom side

edges of the respective first flaps so that .these second
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inner side edges canrise up above the top surfaces of the
respective first flaps,and at least said first inner side
edges contain therein said elastic members, respectively.

2. The diaper as claimed in Claim 1, wherein said
first and second flaps are formed by folding the opposite
inner edges of said opening.

3. The diaper as claimed in Claim 1 or 2, wherein said
second topsheet comprises a pair of sheet members
respectively including said first and second flaps.

4. The diaper as claimed in Claim 3, wherein the
inner side edges of said sheet members mutually opposed to
each other in the proximities of longitudinal opposite
ends thereof are bonded together so that these bonded inner
side edges can be separated from each other without any
rupture occurring in said sheet members themselves.

5. A disposable diaper substantially as herein

described with reference to the accompanying drawings.
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