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DISPOSABLE DIAPER

This invention relates to disposable diapers and more
particularly to disposable diapers having a cavity adapted to
receive excretion. |

Japanese Patent Application Disclosure Gazette (Kokai)
No. Hei5-285174 discloses a disposable diaper comprising an
opening formed in a topsheet lying inside the diaper in its
transversely middle zone, a paif_of flaps extend laterally
from transversely oppoSite.side edges of the opehing and
elastic members provided along respective outer edges of the
flaps. With this arrangement, the pair of flaps slope
downward under the effect of the elastic members and
facilitate excretion to flow into the opening.

With the above-mentioned diaper of prior art, the outei
edges of the respective flaps are tightly placed against a
wearer's body, for example, inguinal region and thereby a
faeces receiving pocket which is effective also to prevent
excretion from leaking sideways. Even if the wearer's
movement such as walking causes the diaper to shift in the

wearer's crotch region, such movement will be absorbed by

deformation of the flaps. Consequently, the flaps will have

their outer side edges continuing to be tightly placed
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against the wearer's body substantially without formation of
an undesirable gap which might cause body fluids to leak
sideways. However, such effect can be obtained only when a
movement of the diaper is as small as negligible since a
sufficient contacting area is unavailable between the outer
side edges and the wearer's skin. To ensure that the outer
side edges of the flaps can be maintained in tight contact
even when a movement of the diaper is relatively large, &
stretching stress of the elastic members may be
correspondingly increased. Such countermeasure, however, is
inevitably limited because it may cause the elastic members
to be uncomfortably pressed against the wearer's skin and
create a feeling of discomfoﬁt against a wearer or even may

adversely affect the normal blood circulation.

In view of the above problems, it is an object of the
invention to provide an improvemeht such that, even when a
movement of a diaper relative to the wearer's crotch region
is relatively large, an opening of a pocket or a cavity .
adapted to receive and hold excretion such as feces can be
reliably maintained in close contact with the wearer's skin
without unacceptably shifting.

According to the invention, there is provided a
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disposable diaper having a longitudinal direction, a
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transverse direction, a front waist region, a rear waist
region and a crotch region therebetween, the diaper
comprising a main body and a supplemental member; the main
body including a liquid-permeable topsheet, a 1liquid-
impermeable backsheet and a liquid-absorbent core disposed
therebetween; the supplemental member including a pair of
side walls having proximal edges and distal edges and
extending in the longitudinal direction and spaced apart from
each other by a predetermined distance in the transverse
direction, a top wall extending between the distal edges of
the side walls, and a cavity defined by the side walls and
the top wall; each of the side walls being bonded at the
proximal edge onto the topsheet; the top wall being formed
with an opening adapted to guide excretion into the cavity;
and elastic members being secured to the supplemental member
in the proximity of the distal edges of the side walls under
appropriate tension so that the elastic members normally bias
the side walls to rise up on the topsheet and simultaneously
bias the top wall to be spaced apart from the topsheet.
According to a preferred embodiment of this invention,
the top wall is formed with a pair of openings adapted to

guide feces and urine of excretion separately.
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According to another preferred embodiment of this
invention, the leakage-proof walls as well as the top wall

are made of hydrophobic sheets.

Fig. 1 is a perspective view illustrating an embodiment
of a disposable diaper according to the invention;

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

Fig. 3 is a sectional view taken along a line III - III
in Fig. 1;

Fig. 4 is a view similar to Fig. 2 but illustrating the
diaéer as in its curved state; and

Fig. 5 is a view similar to Fig. 2 but illustrating an

alternative embodiment of the invention.

Details of a disposable diaper provided according to
. the inventioh will be more fully understood from the
following description made with reference to the accompanying
drawings._

Figs. 1 and 2 illustrate an embodiment of a disposable
diaper according to the invehtion respectively in a
perspective view and in a sectional view taken along a line

II - ITI in Fig. 1. The diaper comprises a main body 1
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serving to absorb and to contain body fluids and a
supplemental member 2 lying on a top surface of the main body
1 so as to form together with the main body 1 a cavity 5
adapted to trap excrement.

The main body 1 includes a liquid-permeable topsheet 6,
a liguid-impermeable backsheet 7 and a liquid-absorbent core
8 disposed between these two sheets 6, 7. These sheets 6, 7
are placed one upon another and bonded together by means of
hot melt adhesive (not shown) along their portions extending
outward beyond peripheral edges of the core 8. As a whole,
the main body 1 presents a shape of hour-glass. Such hour-
glass-shaped main body 1 1is defined by longitudinally
opposite ends 11, 12 and transversely opposite side edges 13,
13. As viewed longitudinally, the main body 1 has a front
waist region 16, a rear waist region 17 and a crotch region
18 extending between these front and rear waist regions 16,
17. In the crotch region 18, the side edges 13, 13 are
inwardly curved so as to extend around the wearer's legs when
the diaper is actually put on the wearer's body.

Adjacent the 1longitudinally opposite ends 11, 12,
elastic members 21, 22 are bonded under appropriate tension
to an inner surface of at least one of the topsheet 6 and the

backsheet 7 so as to extend circumferentially of the diaper.
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Also adjacent the side edges 13 in the crotch region 18,
elastic members 23 are bonded under appropriate tension to
the inner surface of at least one of the topsheet 6 and the
backsheet 7 so as to extend around the wearer's legs when the
diaper is actually put on the wearer's body. In thé rear
waist region 17, a pair of tape fasteners 24 extend laterally
from the respective side edges 13.

The supplemental member 2 lies on the top surface of
the main body 1 and 1longitudinally extends along a
transversely middle zone of the main body 1. | The
supplemental member 2 includes a top wall 30 which is formed
with a first opening 31 and a second opening 32. Locations
of these first and second openings 31, 32 are selected so
that the first and second openings 31, 32 are substantially
centered with the wearer's wurinary organs and anus,
respectively. As will be apparent from Fig. 2, the
supplemental member 2 includes inner and outer sheets 33, 34
placed one upon another and integrated by means of hot melt
adhesive (not shown) as well as a absorbent pad member 36
disposed between these inner and outer sheets 33, 34 along
peripheral edges of the first and second openings 31, 32.
Transversely opposite side portions of the inner and outer

sheets 33, 34 are folded in 2Z- and inverted Z-shapes. With
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the supplemental member 2, any one of the first and second
openings 31, 32 may be eliminated or these two openings 31,
32 may be combined into a single larger opening, if desired.

With the inner and outer sheets 33, 34 having been
folded in the manner as described above, the supplemental
member 2 is defined by the top wall 30 and transversely
opposite side walls 41, 41 consisting of lower portions 37
and upper portions 38 extending outward from the lower
portions 37 to side edges 39 of the top wall 30. The side
edges 39 correspond to distal edges 41A of the respective
side walls 41. According to this embodiment, the respective
lower portions 37 are bonded at least over their partial
widths along their proximal edgés 37A to the topsheet 6 by
means of hot melt adhesive 42. Obviously, it is also
possible to bond the lower portions 37 to the topsheet 6 over
their full widths. The respective side walls 37 are spaced
apart from each other by a predetermined distance. Adjacent
the respective distal edges 41A of the side walls 41, i.e.,
adjacent the respective side edges 39 of the top wall 30,
there are provided elastic members 43 associated with the
crotch region 18, These elastic members 43 extend
longitudinally of the diaper and are secured under

appropriate tension to an inner surface of at least one of
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the inner and outer sheets 33, 34. At longitudinally
opposite ends 46, 47 (See Fig. 1) of the supplemental member
2, the top wall 30, the lower portions 37 and the upper
portion 38 are placed one upon another and bonded together,
on one hand, and bonded to.the main body 1 in the proximity
of the longitudinally opposite ends 11, 12 of the main body
1, on the other hand, by means of adhesive (not shown).
While the top wall 30 is shown as spaced apart upward from
the topsheet 6 of the main body 1 in order to facilitate a
sectional construction of the diaéer to be understood, the
top wall 30 actually lies closely adjacent to or even in
contact with the main body 1.

Fig. 3 is a sectional view taken along a line III - III
in Fig. 1. The second opening 32 is formed in a transversely
middle zone of the top wall 30 and, along an peripheral edge
of the second opening 32, the inner and outer sheets 33, 34
are bonded together using adhesive or heat-sealing technique.
The absorbent pad 36 extends around the second opening 32.
The first opening 31 presents its sectional configuration
similar to that of the second opening 32.

Fig. 4 is a view similar to Fig. 2 but illustrating the
diaper put on the wearer's body (not illustrated). As the

diaper is put on the wearer's body, the diaper is curved with
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the topsheet 6 1lying inside, not only as viewed
longitudinally but also as viewed transversely of the diaper.
With the diaper curved in this manner, the elastic members 43
associated with the crotch region 18 contract and cause the
free remainders, if any, of the respective lower portions 37
as well as the respective upper portions 38 to rise up on the
inner surface, i.e., the topsheet 6 of the main body 1.
Consequently, the top wall 30 is spaced apart upward from the
inner surface of the main body 1. In this way, the cavity 5
defined by the main body 1 and the supplemental member 2 so
as to receive both feces and urine has its inner volume
enlarged to the maximum. Thereupon, the top wall 30
including the portions of the side walls 41 extending in the
proximity of their distal edges 41A are tightly placed
against the wearer's crotch region.

Imaginary 1lines in Fig. 4 exemplarily indicate
respective positions occupied by the main body 1 and the
supplemental member 2 when the diaper has laterally shifted
relatively to the wearer’s crofch regiofx. With the diaper of
well known art, substantially no change occurs in the
relative position of the main body 1 and the supplemental
member 2 so far as the diaper shifts together with the

wearer's crotch region. However, when the diaper shifts
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independently of the wearer's crotch region, an undesirable
change.may occur in the foresaid relative position so that,
for example, the diaper may get out of the wearer's urinary
organs and anus. In this regard, the invention provides a
unique arrangement such that the part of the diaper intended
to come in contact with +the wearer's crotch region
' particularly around urinary organs and anus is limited to the
top wall 30 including the portions of the upper portions 38
extending in the proximity of their distal edges 41A. Such
part of the supplemental member 2 is connected by the
relatively deformable upper portions 38 to the main body 1.
With such an arrangement, shift or movement of the main body
1 is absorbed in the form of corresponding shift or movement
of the side walls 41 and substantially not transmitted to the
top wall 30. Even when a movement of the main body 1 pulls
one of the side walls 41, for example, the side wall 41X
leftward as viewed in Fig. 4, the top wall 30 is maintained
in tight contact with the wearer's body under the effect of
the elastic members 43 extending along the distal edges 39 of
the side walls 41 so as to operate in association with the
crotch region 18. 1In addition, a frictional force generated
between the top wall 30 itself and the wearer's body against

which the top wall 30 is tightly placed is effective to
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reduce a tensile strength transmitted from thé side wall 41X
via the top wall 30 to one of the elastic members, for
example, the elastic member 43Y. This makes a movement of
the top wall 30 further difficult.

Fig. 5 is a view similar to Fig. 2 but illustrating an
alternative embodiment of the invention. According to this
alternative embodiment, the main body 1 comprises a liquid-
absorbent core 8, a liquid-permeable topsheet 6 extending
between longitudinally opposite ends of the core 8 and a
1iquid-impermeablé backsheet 8 extending outward beyond
peripheral edges of the core 8. The inner sheet 33 of the
supplemental member 2 has its outer side edges 33
substantially in coincidence with outer side edges of the .
topsheet 6. The outer sheet 34 extends outward beyond the
peripheral edges of the core 8 so as to be placed upon and
bonded to the backsheet 7. The topsheet 6 and the backsheet
7 may be selectively bonded or not bonded to the core 8 by
ﬁeans of adhesive. The elastic members 23 intended to
surround the wearer's legs are secured to the inner surface
of at least one of said backsheet 7 and the outer sheet 34.

According to the invention, a nonwoven fabric or porous
plastic sheet may be used as material for the topsheet 6 and

such material may be suitably treated to make it hydrophilic
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prior to its use. A plastic sheet or such plastic sheet
laminated with nonwoven fabric may be used as material for
the backsheet 7. Fluffy pulp or a mixture of such fluffy
pulp and polymer powder of high absorptivity may be used as
material for the core 8. Of the innef and outer sheets 33,
34, at least the outer sheet 34 is preferably made of a
hydrophobic sheet, more preferably, of hydrophobic and
ligquid-impermeable sheet. The inner sheet 33 may be made of
a hydrophilic sheet, if necessary. The absorbent pad 36 may
be made of natural fibers such as fluffy pulp or cotton,
synthetic fibers, preferably crimped synthetic fibers, or a
soft foam plastic sheet such as urethane foam sheet.

The cavity to receive éxcretion, the most important
feature of the diaper according to the invention, is normally
biased by the elastic members associated with the crotch
region to rise up on the inner surface of the main body. The
cavity includes transversely opposffe side walls having a
relatively high freedom of movement and the top wall
extending the distal edges of the respective side walls so as
to be tightly placed against the wearer's crotch region
particularly around the wearer's urinary organs and anus.
Such feature ensures that the top wall does not readily get

out of its normal position properly covering the urinary
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organs and anus and therefore the cavity can reliably catch

excretion even if the diaper shifts independently of the

wearer's body.
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1. A disposable diaper having a longitudinal directiocn, a

transverse direction, a front waist region, a rear waist
region and a crotch region therebetween, the diaper
comprising a main body and a supplemental member;

the main body including a liquid-permeable topsheet, a
liquid-impermeable backsheet and a liquid-absorbent core
disposed therebetween;

the supplemental member including a pair of side walls
having proximal edges and distal edges and extending in the
longitudinal direction and spaced apart from each other by a
predetermined distance in the transverse direction, a top
wall extending between the distal edges of the side walls,
and a cavity defined by the side walls and the top wall;

each of the side walls being bonded at the proximal
edge onto the topsheet;

the top wall being formed with an opening adapted to
guide excretion into the cavity; and

elastic membefs being secured to the supplemental
member in the proximity of the distal edges of the side walls
under appropriate tension so that the elastic members

normally bias the side walls to rise up on the topsheet and
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simultaneously bias the top wall to be spaced apart from the
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topsheet.

2. The diaper according to Claim 1, wherein the top wall
is formed with a pair of openings adapted to guide feces and

urine of excretion separately.

3. The diaper according to Claim 1, wherein the leakage-

proof walls and the top wall are made of a hydrophobic sheet.

4, The diaper according to Claim 2, wherein an absorbent

pad extends around the openings.

5. The diaper according to Claim 1, wherein the
supplemental member includes an inner sheet and an outer

sheet bonded to the inner sheet.

6. A disposable diaper having a longitudinal direction, a
transverse direction, a front waist region, a rear waist
region and a crotch region therebetween, the diaper
comprising a main body and a supplemental member;

the main body including a liquid-permeable topsheet, a

liquid-impermeable backsheet and a liquid-absorbent core
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disposed therebetween, the érotch region being inwardly
curved at transverse side edges thereof, elastic members
being secured to the main body along longitudinally opposite
ends thereof and along curved edges of the crotch region;

the supplemental member including a pair of side walls
having proximal edges and distal edges and extending in the
longitudinal direction and spaced apart from each other by a
predetermined distance in the transverse direction, a top
wall extending between the distal edges of the side walls,
and a cavity defined by the side walls and the top wall;

each of the side walls being bonded at the proximal
edge onto the topsheet;

the top wall being formed Qith an opening adapted to
guide excretion into the cavity; and

elastic member being secured to the supplemental member
in the proximity of the distal edges of the side walls ﬁnder
appropriate tension so that the elastic members normally bias
the side walls to rise up on the topsheet and simultaneously

bias the top wall to be spaced apart from the topsheet.
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