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(57) Abréegée/Abstract:

Inventive disposable underpants are provided with an underpants member formed of a first sheet as an outermost layer and a
second sheet located inside the first sheet; an absorbent member provided on the second sheet at the inner side of the underpants
member; and a trunk fittable elastic member for fitting the trunk tightly held between the first and second sheets, wherein absorbent
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(57) Abrege(suite)/Abstract(continued):
member fixing sheets each folded to form an upper and a lower portions are transversely arranged below the absorbent member,

and the upper portions of the absorbent member fixing sheets are joined with a lower surface of the absorbent member, whereas
the lower portions thereof are joined with an upper surface of the second sheet. Thus, even If the disposable underpants were
formed using a thin absorbent member, the absorbent member could suppress a lateral leak of urine without being twisted while

the disposable underpants were worn.
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ABSTRACT OF THE DISCLOSURE

Inventive disposable underpants are provided with an
underpants member formed of a first sheet as an outermost layer
and a second sheet located inside the first sheet; an absorbent
member provided on the second sheet at the inner side of the
underpants member; and a trunk fittable elastic member for
fitting the trunk tightly held between the first and second
sheets, wherein absorbent member fixing sheets each folded to

form an upper and a lower portions are transversely arranged
below the absorbent member, and the upper portions of the
absorbent member fixing sheets are joined with a lower surface
of the absorbent member, whereas the lower portions thereocf are
joined with an upper surface of the second sheet. Thus, even 1if
the disposable underpants were formed using a thin absorbent
member, the absorbent member could suppress a lateral leak of

urine without being twisted while the disposable underpants were

wOITl.
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DESCRIPTION

Disposable Underpants

TECHNICAL FIELD

The present invention relates to disposable underpants
highly fittable to a crotch portion of a wearer without being

twisted even if a very thin absorbent member is used.

BACKGROUND ART

Elastic members for fitting the trunk of a wearer are known
to be provided in addition to elastic members for the legs and
those for the waist in order to f£it disposable underpants or a
disposable diaper to a wearer (for example, Japanese Unexamined
Patent Publication No. 4-166150}).

The disposable underpants and the like as above have an
effect of a comfortable wearing feeling due to high fittability
since a clearance is unlikely to be created between the wearer
and the absorbent member particularly by elastic forces of the
elastic members for fitting the trunk.

However, 1in the case of using a highly flexible thin
absorbent member such as an absorbent member of a low Metsuke
having a relatively small amount of pulp fibers or an absorbent
member in the form of a thin sheet not using pulp fibers, there
have been cases where widthwise shrinking forces by the elastic
members for fitting the trunk and longitudinal shrinking forces

by the elastic members for the legs act on the absorbent member
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to thereby twist the absorbent member. Metsuke is weight of
fiber per unit area. If the absorbent member is twisted, a
clearance 1is 1likely to be created between the wearer and the
absorbent member. Such a clearance makes it difficult to
prevent a lateral leak of urine and the 1like and reduces a
fittability, whereby a comfortable wearing feeling cannot be
obtained.

In view of the problems residing in the prior art, an
object of the present invention 1is to provide disposable
underpants which can prevent a lateral leak of urine and the
like, has a high fittability and provides a comfort wearing

feeling even if a highly flexible thin absorbent member 1s used.

DISCLOSURE OF THE INVENTION

The present invention is directed to disposable underpants,
comprising an underpants member formed of a first sheet as an
outermost layer and a second sheet located inside the first
sheet:; an absorbent member provided on the inner side of the
underpants member; and an elastic member for the walist, elastic
members for the leg, a trunk fittable elastic member which are
tightly held between the first and second sheets, wherein
absorbent member fixing sheets each folded to form an upper and
a lower portions are transversely arranged below the absorbent
member, and the upper portions of the absorbent member fixing

sheets are joined with a lower surface of the absorbent member,
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whereas the lower portions thereof are joined with a upper
surface of the second sheet.

With the above construction, elastic forces (shrinking
forces) of the respective elastic members tightly held between
the first and second sheets do not act on the absorbent member
due to the flexure of the absorbent member fixing sheets. Thus,
the absorbent member is not twisted. Further, since the
absorbent member is joined with the second sheet wvia the

vertically folded absorbent member fixing sheets, displacements

of the absorbent member can be suppressed.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a front view showing a developed state of
disposable underpants according to a first embodiment,

FIG. 2 1is a front view showing a used state of the

disposable underpants,

FIGS. 3A, 3B and 3C are schematic sections corresponding to

a section along A-A of FIG. 1,

FIG. 4 is an exploded perspective view of the disposable

underpants,
FIG. 5 is a front view showing a developed state of
disposable underpants according to a second embodiment,

FIG. 6 is an exploded perspective view of the disposable

underpants,

FIGS. 72, 7B and 7C are a schematic section along B-B of
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PIG. 5, a schematic section along C-C of FIG. 5 and a schematic

section of a modification corresponding to the section along C-C

of FIG. 5.

BEST MODE FOR CARRYING OUT THE INVENTION

Hereinafter, embodiments of the present invention are
described in detail with reference to the accompanying drawings.

FIGS. 1 to 4 show disposable underpants 1lA according to a
first embodiment, wherein FIG. 1 is a front view showing a
developed state of the disposable underpants 1A, FIG. 2 is a
front view showing a used state of the disposable underpants 1A,
FIGS. 3A, 3B and 3C are schematic sections corresponding to a
section along A-A of FIG. 1, and FIG. 4 1is an explocded
perspective view of the disposable underpants lA.

The disposable underpants 1A in the developed state of FIG.
1 are folded along forward and backward directions, 1i.e.
opposite side portions la, 1lb of a front part P and a back part
Q of the disposable underpants 1A are placed one over the other
and ﬁoined. thereby being assembled into the used state of FIG.
2. As shown 1in _FIG. 4, the disposable underpants 1A are
basically comprised of a first sheet 2 which 1s an outermost
sheet, a second sheet 3 provided inside the first sheet 2, a

pair of left and right absorbent member fixing sheets 4 which
are mounted on the inner side of the underpants main body, and

an absorbent member 5. The first sheet 2 and the second sheet 3
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form an underpants main body

The first sheet 2 is an element forming the main body of
the disposable underpants 1A, thus forming an outer shape of the
underpants 1lA. Leg openings S are formed at the opposite sides
of a crotch portion R between the front part P and the back part
P of the first sheet 2. The first sheet 2 is preferably made of
a nonwoven fabric. Nonwoven fabrics (may partly contain
hydrophilic fibers such as rayon) made of polyethylene,
polypropylene, polyester or composite fibers of these are
preferable in order to prevent a steamy feeling and to bDe
agreeable to the touch. Further, a water-repellent treatment
may be applied to the fibers themselves or the nonwoven fabric
itself. Instead of the nonwoven fabric, wvarious kinds of
plastic f£ilms having a 1liquid impermeability, but a gas
permeability may be used or laminates of theses plastic films
and the nonwoven fabrics may be used.

A plurality of elastic members 7 for the waist and a
plurality of trunk fittable elastic member 8 (elastic member 8
for fitting the trunk) are extendably and shrinkably provided
along the widthwise direction of the underpants on the upper
surfaces of the front and back parts P, Q of the first sheet 2,
and a plurality of elastic members 9 for the leg are extendably
and shrikably provided along the peripheral edge of each leg
opening S. Strips or strings of a natural rubber, a synthetic

rubber such as polyurethane or a thermoplastic elastomer £ilm
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may be used as the elastic members 7 to 9. In the case that the
first and second sheets 2, 3 are made of an extendable and

shrinkable nonwoven fabric, the elastic members 8 for £itting

the trunk may be omitted.

The elastic members 9 for the leg are normally so provided
as to cross the crotch portion R for the continuous production.
The elastic members 9 for the leg may be adhered to the crotch
portion R. However, by not adhering the elastic members 9 to
the crotch portion R and then cutting only the elastic members 9
at the crotch portion R by a cutter, the shrinking forces of the
elastic members 9 can be prevented from acting on the crotch
portion R (see FIG. 4).

The second sheet 3 has substantially the same shape as the
first sheet 2 and is an element forming the main body of the
disposable underpants 1A together with the first sheet 2, thus
forming the outer shape of the underpants. Similar to the first
sheet 2, the second sheet 3 1is also preferably made of a
nonwoven fabric. Nonwoven fabrics (may partly contain
hydrophilic fibers such as rayon) made of polyethylene,
polypropyvlene, polyester or composite <fibers of these are
preferable. Ligquid permeable plastic films or gas permeable,
but ligquid impermeable plastic films may be used as the second

sheet 3, but it is preferable to use nonwoven fabrics for both

the first sheet 2 and the second sheet 3 in order to prevent a

steamy feeling.
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The elastic members 7 for the waist, the elastic members 8
for fitting the trunk and the elastic members 9 for the leg are
adhered to the first and second sheets 2, 3 by, for example, a
hotmelt adhesive while being held between these sheets 2, 3.
Instead of being adhered to the second sheet 3, the elastic
members 7 for the waist may be held in folded portions 2b formed
by folding elongated front and rear ends of the first sheet 2
and adhered as shown in FIG 7C.

The absorbent member 5 1s constructed such that a core 5a
containing a high water-absorbent polymer powder 1is held and
sealed between a top sheet 5b on the upper surface of the core
52 and a back sheet 5¢ on the bottom surface of the core 5a.
The core 5a essentiallvy contains the high water-absorbent
polymer powder. Pulp fibers, heat-fusible fibers, nonwoven
fabrics, or tissues may be additionally mixed or laminated.
Since the present invention is particularly suitable for the
disposable underpants using a highly flexible thin absorbent
member, an absorbent member in which a high water-absorbent
polymer powder is merely adhered to a nonwoven fabric without
using pulb fibers at all or an absorbent member in which a high
water-absorbent composite composition obtained by composing and
unifying microfibrils (having a diameter of 2 pm or smaller)
obtained from cellulose or the like and a high water-absorbent
polymer powder is laminated on a nonwoven fabric (Japanese

Unexamined Patent Publication No. 10-168230, etc.) may be used
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as the absorbent member 5. The absorbent member 5 may take a
sandglass shape or an other shape. The top sheet 5b is
preferably made of a hydrophilic nonwoven fabric obtained by
applying a hydrophilic treatment to a nonwoven fabric (may

partly contain hydrophilic fibers such as rayon) made of

polyethylene, polypropylene, polyester or composite fibers of
these if necessary. A liquid impermeable plastic f£film or a fine
porous film having a gas permeability each made of a
polyethylene and the 1like, or a nonwoven fabric to which a
water-repellent treatment was applied may be used as the back
sheet 5c.

The absorbent member 5 is adhered to the upper surface of
the second sheet 3 wvia the pair of left and right absorbent
member f£ixing sheets 4 as shown in FIGS. 3A to 3C. Although the
fixing sheets 4 are not particularly 1limited, they are
preferably made of a polyolefin plastic film or a nonwoven
fabric having a relatively high Metsuke of 30 g/m* or more.
Although not specifically shown, standing strips (cuffs) for
preventing a lateral leak of urine and the like may be provided

at the opposite sides of the upper surface of the absorbent
member 5.

The pair of left and right absorbent member f£fixing sheets 4
have substantially the same length as the absorbent member 5 and
are each folded to form an upper portion 4a and a lower portion

4b. In other words, the fixing sheets 4 are arranged between
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the second sheet 3 and the absorbent member 5 whiler being
vertically folded. 1In FIG. 3A, the fixing sheets 4 are provided
at the left and right sides below the absorbent member 5 while
being spaced apart by a clearance T extending in longitudinal
direction.

The upper portions 4a of the fixing sheets 4 are Joined
with the lower surface of the absorbent member 5 wvia joining
portions l1l0a, whereas the lower portions 4b thereof are Jjolined
with the upper surface of the second sheet 3 wvia a joining
portion 10b. Preferably, a hotmelt adhesive is used to form the
joining portions 1l0a, 10D. Instead bf applying the hotmelt
adhesive to the entire surfaces (entire surface in longitudinal
direction) of the joining portions 10a, 10b, it is preferable to
intermittently apply the hotmelt adhesive to the surfaces of the
joining portions 1l0a, 10Db. For example, a method for applying
the hotmelt adhesive 1in lines along the 1longitudinal or
widthwise direction of the joining portions 1l0a, 10b, a method
for applying the hotmelt adhesive in dots, a method for applying
the hotmelt adhesive while continuously drawing spiral traces, a
method for forming a network aggregate from fine fibers of the
hotmelt adhesive and the like may be counted.

The hotmelt adhesive may be applied to the lower surface of
the absorbent member 5 or to the upper portions 4a of the fixing
sheets 4 to form the joining portions 10a. In either case, the

hotmelt adhesive is so applied not to protrude out from the
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upper portions 4a of the fixing sheets 4.

The hotmelt adhesive may be applied to the lower portions
4b of the fixing sheets 4 in order to form the joining portion
10Db. However, in order to apply the hotmelt adhesive to the
upper surface of the second sheet 3 located at the clearance T
between the 1left and right lower portions 4b, the hotmelt
adhesive is preferably applied to the upper surface of the
second sheet 3 as shown as a hatched portion F in FIG. 4. In
either case, the hotmelt adhesive is so applied not to protrude
out from the lower portions 4b of the fixing sheets 4.

When the absorbent member 5 thus joined with the second
sheet 3 wvia the left and right fixing sheets 4 is pressed, only
the lower surface of the absorbent member 35 located at the
clearance T is directly joined with the second sheet 3 by the
joining portion 10b. Although a center portion of the absorbent
member 5 is shown not to be joined with the second sheet 3 1n
FIG. 3A in order to clarify the positional relationship of the
respective elements, it is actually joined over the width of the
clearance T.

In the thus formed disposable underpants 1A, the absorbent
member 5 is joined with the second sheet 3 only over the width
of the clearance T between the fixing sheets 4, and the elastic
forces of the respective elastic members 7 to 9 are taken up by
the flexure of the fixing sheets 4. Thus, the elastic forces of

the elastic members 7 to 9 are unlikely to act on the absorbent

10
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member 5, which is therefore unlikely to be twisted. Further,
since the absorbent member 5 1s directly joined with the second
sheet, it is free from displacements. However, the narrower the
clearance T, the more the elastic £forces of the respective

elastic members 7 to 9 are unlikely to act on the absorbent

member 5. Thus, a construction having no clearance T at all as

shown in FIG. 3C is preferable.

On the other hand, as shown in FIG. 3B, the lower surface
of the absorbent member 5 located at the c¢learance T may not be
joined with the second sheet 3. Specifically, the hotmelt
adhesive is applied to left and right sides of the upper surface
of the second sheet 3 to form joining portions 10b having the
same width as the fixing sheets 4 without being applied to the
portion of the upper surface of the second sheet 3 located at
the clearance T.

Wwith this construction, the absorbent member 5 1is not
directly joined with the second sheet 3, and the elastic forces
of the respective elastic members 7 to 9 are absorbed by the
flexure of the fixing sheets 4. Thus, the elastic forces of the
respective elastic members 7 to 9 hardly act on the absorbent
member 5 to prevent the absorbent member 5 from being twisted.

In any of the above constructions, since the opposite
widthwise sides of the absorbent member 5 are joined with the
second sheet 3 via the vertically folded fixing sheets 4, the

displacements of the absorbent member 5 both along longitudinal

il
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direction and along widthwise direction can be s'uppressed and
the opposite sides of the absorbent member 5 are prevented from
being twisted.

In this way, the absorbent member 5 is not twisted even 1if
the highly flexible thin absorbent member 5 is used. Thus, no
clearance is created between a wearer and the absorbent member 5
and a lateral leak of urine and the 1like can be prevented.
Further, since the elastic forces of the respective elastic
members 7 to 9 between the first and second sheets 2, 3 are not
hindered by the absorbent member 5, fittability can be improved
and a comfortable wearing feeling can be obtained.

FIGS. 5 to 7 show disposable underpants 1B according to a
second embodiment, wherein FIG. 5 is a £front wview showing a
developed state of the disposable underpants 1B, FIG. 6 1is an
exploded perspective view of the disposable underpants 1B, FIG.
7A is a schematic section corresponding to a section along B-B
of FIG. 5, and FIGS. 7B and 7C are schematic sections
corresponding to a section along C-C of FIG. 5.

The disposable underpants 1B of the second embodiment are
formed such that absorbent member fixing sheets 4 are provided
at left and right positions between a second sheet 3 and an
absorbent member 5 while being spaced apart by a clearance T,
upper portions 4a are joined with the lower surface of the
absorbent member 5 via joining portions 10a, lower portions 4b

are joined with the upper surface of the second sheet 3 via

19
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joining portions 10b, and the upper and lower portions 4a, 4b of
the fixing sheets 4 are partly joined with each other at their
intermediate, front and rear portions in longitudinal directions

by joining portions 10c. The narrower the clearance T, the more

preferable. As in the modification shown in FIG. 3C, the

clearance T may be zero.

The disposable underpants 1B of the second embodiment
differ from the disposable underpants 1A of the first embodiment
in that the front and rear ends of the first sheet 2 are
extended from the second sheet 3 by the 1length of folded
portions 2a. The front and rear folded portions 2a may be so
short as to be sufficient to cover an area where elastic members
7 for the waist are provided, and make the appearance of an
waist end portion better. As shown in FIGS. 5 and 7D, the front
and rear folded portions 2a may be so long as to be sufficient
to cover the front and rear ends of the absorbent member 5 with
respect to longitudinal direction. In this construction, the
front and rear ends of the absorbent member 5 can be prevented
from being turned up and from being displaced in forward and
backward directions by joining the ends of the folded portions
2a of the first sheet 2 with the upper surface of the front and
rear ends of the absorbent member 5 with respect to longitudinal
direction. A construction in which folded portions 2b are
formed to be short and ends of separate sheets. 15 toward the

absorbent member 5 are joined with the upper surface of the
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absorbent member 5 as shown 1in FIG. 7C has also the same
effects. The ends of the separate sheets 15 toward the folded
portions 2b may be joined by being held between the first sheet
2 and the folded portions 2b. A hydrophilic or water-repellent
nonwoven fabric can be preferably used as the separate sheets.

The construction of the disposable underpants 1B also
differs from that of the disposable underpants 1A in that the
upper portions 4a and the lower portions 4b of the fixing sheets
4 are partly joined on the inner sides thereof. Specifically,
as shown in a developed state of the fixing sheet 4 indicated by
an arrow A of two~dot-chain line in FIG. 6, the inner sides of
the upper portion 4a and the lower portion 4b of the fixing
sheet 4 are joined at the intermediate, front and rear portions
along longitudinal direction by the respective joining portions
10c. Welding means by heat or ultrasonic waves, and an adhering
means by a hotmelt adhesive may be adopted to form the joining
portions 1l0c. In the case of forming the joining portions 10c
by applying the hotmelt adhesive, the hotmelt adhesive is
applied to the inner sides of the lower portions 4b or to the
inner sides of the upper portions 4a of the fixing sheets 4.

In the disposable underpants 1B thus formed, since the
absorbent member 5 is securely joined with and fixed to the
éecond shéet 3 forming the outer shape of the underpants by the

joining portions 10c, the lower portions 4b of the fixing sheets

4 and the joining portions 10b, the absorbent member 5 1s not

14
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bent in forward and backward directions while the disposable
tnderpants 1B are worn. Further, displacements of the absorbent
member 5 along forward and backward directions can also be
prevented. Since the joining portions 10c joining the upper and
lower portions 4a, 4b of the fixing sheets 4 are partly provided
at the front, rear and intermediate portions, the influence of
the elastic forces of the respective elastic members on the
absorbent member 5 is small and, therefore, the absorbent member
5 is hardly twisted. As described above, in the case of, for
example, adopting the construction in which the front and rear
ends of the absorbent member 5 are pressed by the folded
portions 2a of the first sheet 2 or the separate sheets 15, the
joining portions 10c joining the upper and lower portions 4a, 4b
of the fixing sheets 4 may be provided only at the intermediate
portions.

In the case that the upper and lower portions 4a, 4b of the
fixing sheets 4 are partly joined, the Jjoining portions 10b
joining the fixing sheets 4 and the second sheet 3 are
preferably transversely spaced apart as in the modification of
FIG. 3B lest the lower surface of the absorbent member 5 should
be joined with the second sheet 3 (FIG. 6). This 1is because 1t
is not necessary to directly join the absorbent member 5 with
the second sheet 3 since the absorbent member 5 is indirectly
firmly joined with the second sheet 3 by joining the upper and

lower portions 4a, 4b of the fixing sheets 4. This also makes

15
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it difficult for the elastic forces of the respective elastic
members 7 to 9 to act on the absorbent member 5, with the result
that the absorbent member 5 becomes more difficult to twist.

As is clear from the above description, in the construction
according to claim 1 of the present invention, the absorbent
member fixing sheets are arranged at the 1left and right
positions between the second sheet and the absorbent member, the
upper portions thereof are joined with the lower surface of the
absorbent member, whereas the lower portions thereof are joined
with the upper surface of the second sheet which is a side of
the underpants main body facing the wearer's skin. Thus, the
elastic forces of the respective elastic members 4o not act on
the absorbent member by being taken up by the flexure of the
absorbent member fixing sheets and, therefore, the absorbent
member is not twisted. Further, since the absorbent member is
firmly joined with the second sheet via the absorbent member
fixing sheets, the absorbent member is free from displacements.

Accordingly, even if a highly flexible thin absorbent

member is used, a space is unlikely to be created between the
wearer and the absorbent member. Thus, a lateral leak of urine
and the like can be prevented and a comfortable wearing feeling
can be obtained due to a higher fittability.

In the construction according to claim 2, since the elastic
forces of the respective elastic members become more unlikely to

act on the absorbent member by providing the clearance extending

16
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in longitudinal direction, the twisting of the absorbent member
can be further suppressed.

In the construction according to claim 3, since the upper
and lower portions of the absorbent member fixing sheets are
partly joined with each other, the absorbent member 1is firmly
joined with the second sheet via the absorbent member fixing
sheets. Thus, the displacements of the absorbent member can be
suppressed.

In the construction according to claim 4, the appearance of
the waist end of the underpants becomes very beautiful by
forming the folded portions by folding the front and rear ends
of the first sheet on the second sheet.

In each of the construction according to claim 5 in which
the end portions of the folded portions formed by folding the
front and rear ends of the first sheet on the second sheet and
the construction according to c¢laim 6 in which the separate
sheets are joined with the upper surfaces of the front and rear

portions of the absorbent member, the displacements of the

absorbent member can be suppressed.

17
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WHAT IS CLAIMED IS:
1. Disposable underpants, comprising:
an underpants member formed of a first sheet as an

outermost layer and a second sheet located inside the first

sheet,

an absorbent member provided on the second sheet at the
inner side of the underpants member, and

a trunk fittable elastic member tightly held between the

first and second sheets,

wherein absorbent member fixing sheets each folded to form
an upper and a lower portions are transversely arranged below
the absorbent member, and the upper portions of the absorbent
member fixing sheets are Jjoined with a lower surface of the
absorbent member, whereas the lower portions thereof are jolined
with an upper surface of the second sheet.

2. Disposable underpants according to claim 1, wherein
the absorbent member £fixing sheets are spaced apart while
defining a clearance extending in a longitudinal‘ direction of
the underpants.

3. Disposable underpants according to claim 1 or 2,
wherein the upper and lower portions of the absorbent member
fixing sheets are partly joined with each other.

4. Disposable underpants according to any one of claims
1 to 3, further comprising a front folded portion and a rear

folded portion formed by folding the first sheet at front and

18
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rear ends of the underpants with respect to the longitudinal

direction on the second sheet.

5. Disposable underpants according to claim 4, wherein
the respective end portions of the front and rear folded
portions are joined with the upper surfaces of front and rear
end portions o¢of the absorbent member with respect to the
longitudinal direction.

6. Disposable underpants according to claim 4, further
comprising a front separate sheet for covering a portion between
an edge of the front folded portion and a front edge of the
absorbent member and a rear separate sheet for covering a
portion between an edge of the rear folded portion and a rear
edge of the absorbent member, wherein an end of said each
separate sheet toward the folded portion is tightly held between
the first sheet and the folded portion, whereas an end thereof
toward the absorbent member is joined with the upper surface of
the absorbent member.

7. Disposable underpants according to any one of claims

1 to 6, wherein the absorbent member includes a highly flexible

thin absorbent member.

{9
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FIG. 2
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FIG. 4
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