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DISPOSABLE PULL-ON UNDERGARMENT

This invention relates to a disposable puil—on
undergarment such as a disposable diaper for absorption and
containment of bodily Qastes.

A disposable pull-on undergarment is well known, in
which a liquid-absorbent core is disposed between a topsheet
and a backsheet, a waist-opening is provided with an elastic
member extending under tension along a peripheral -edge
thereof, a crotch regioh extending between front and rear
waist regigns is formed at its transversely oppbsite sides
with leg-openings, respectively, and the respective leg-
openings are provided along peripheral edges thereof with
elastic members under tension.

Japanese Patent Application Disclosure Gazette (Kokai)
No. Hei3-8246f discloses a disposable pull-on undergarment,
in which respective leg¥§penings are provided with elastic
.means each comprising first 'and éecond elastic members.
Respectife ihtermediaté portions of the first and second
elastic members extend across a liquid-absorbent core in a
crotch region. Lateral extensions of the first elastic
'member .ﬁhich are continuous with opposite ends of its

lntermedlate portlon extend substantially over front halves
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of the respective leg-openings' peripheral edges 'while
lateral extensions of the secona elastic member which are
continuous with opposite ends of its intermediate portion
extend substantially 6ver rear halves of the respective leg-
épenings' peripheral edges. The first elastic member
presents a stretch stress higher than a stretch stress
presented by the second elastic member. In the known
-undergarmént, the lateral extensions of the first elé#tic
- member extending substéntially over the front halves of the
leg-openings' peripheral edges can be put against the
wearer's skin more tightly than the lateral extensions of the
second elastic member. The intermédiate portions of the
first and second elastic members serve to lift thé cr;tch
region of the undergarment toward the wearer's skin.
The undergarment provided around thé leg-openings with
elastic members, a distance by which the elastic member
extendihg in the rear waist régioﬂ should be spaced from the
opposite:side edge of the abéorbent core has usually been
dimensioned to be larger than a distance by'whicﬁ the elastic
member extending in the front waist region should be spaced
from the side edges of the absorbent core. When the elastic
_member is relieved of the tenéion and the undergarment is

left free, a contractile force of thé 'elaétic member
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extending in the front waist region forcibly contracts the
absorbent core in the longitudinal direction. As a result,
the absorbent core is apt to be creased. |

The undergarmenﬁ disclosed in the Japanese Patent
Application Disclosure Gazette (Kokai) No. Hei3-82467 is
arranged so that the first elastic member presenfs a
relatively high stretch stress'and therefore the portion of
the absorbent core lying in the front waist region is
significantly creased. Such portion of the absorbent core
‘formed with creases has an apparent thickness larger than the
remainder and inevitably becomes bulky. The partial
bulkiness requires much labor and time for operation of
packaging the undergarment one by one or a plurality of
undergarments together because the partially.bulky portions
of the undergarment must be compressed during the operation

of packaging the undergarment.

It is an obﬁect-of the present invention to provide a
disposable pull-on undergarmgnt adapted to.bé folded so that
the.individual undergarment or a set of uhdergarments may be
easily packaged.. |

| Accbrding to the present invention, there is provided

a disposable pﬁll-on undergarment having a front waist
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region, a rear waist region and a crotch region therebetween,
the undergarment comprising a liquid-pervious topsheet, a
liquid-impervious backsheet and a liquid-absorbent core
dispdsed between the topsheet and the backsheet, the front
and rear waist reéions being joined to each other along
transversely opposite side edges thereof to form a waist~
opening and a pair of leg-openings, the waist-opening being
provided with an elastic member extending under tension along
its peripheral edge and the leg-openings being provided with
elastic meéns under tension wherein the eléstic means
aésociated with the respective leg-openings extend along
respective éeripheral edges thereof so that each of the
elastic means is épaced from the adjacent one of transversely
.opposite side edges of the abéorbent cote by a distance which
is larger in any one of the front and rear waist regions than
in the other 6f the front and rear Qaist regions as measured
substantially in a middle zone of the crotch region.

In the disposable pull-on undergarment, the present
invention is characterized by ‘I_:hat, along a folding line
extending iﬁ a trahsverse. direction to divide the
undergarment in upper andllower halves, the undergarment is
folded ﬁoward any.bne of the front and rear waist regions in

which the foresaid distance is relatively large so that the
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upper and lower halves are placed one upon another.
According to one embodiment of the present invention,
the elastic means associated with each of the leg-openings
comprise a first elastic member.and a second elasfic member
having intermediate portions thereof extending across the
absorbent core in the crotch region and the remaining
portions extending 1atéra11y from opposite ends of respective
the intermediate portions so that the remaining portions of
the first élastic member extend substantially over front
halves of the leg;openings in the front wéist regipn while
the.remaining portions of the second elastic member extend
éubstantially over rear halves of the leg-openings in the

rear waist region.

' Fig; 1 is a perspective view showing a partly cutaWay
disposéble pull-on undergarment according to the present
invention;

Fig. 2 is an exploded perspective view of the same

undergarment;
Fig. 3 is a perspective view showing the same
undergarment as folded in two; and

Fig. 4 is a sectional view taken along a line A-A in

Fig. 3.
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Detaiis of a disposable pull-on undergarment according
to the present invention will be more fully understood from
the description given hereunder with reference to the
accompanying drawings.

Fig. 1 is a perspective view showing a partly cutaway
disposable pull-on undergarment 1 and Fig. 2 is an exploded
perspective view of the same undergarment 1.. The
~ undergarment 1 comprises a flexible liquid-pervious topsheet
2, a flexible liquid-impervious backsheet 3 and a semi-rigid
hourglass-shaped liquid-absorbent core 4 disposed between the
two sheets 2, 3 and joined to the inner surface of at least
one of the two sheets 2, 3. Configurationally, the
uhdergarment 1 is compdsed, in its longitudinal direction
6rthogonal to its transverse direction, of a front waist
region 20, a rear waist region 22 and a crotch region 21
extending between these twp waist regions 20, 22.

The front and rear waist regions 20, 22 of the
undergarment 1 are joined to each other in the vicinity of
their respective side édges 20a, 22a with the outermost
narrow portions thereof being left free and thereby a waist-
opening 23 and a pair of leg-openings 24 are formed. The
side edges 20a, 22a are joined together by a plurality of

joining lines 10 intermittently arranged substantially at
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regular intervals in the longitudinal direction of the
undergarment 1 and extending in parallel one to another in
the transverse direction of the undergarment 1.

The waist-opening 23 is provided ,w;'.th elastic members
7, 8 transversely extending along respective ends_ 20b, 22b of
the front and rear waist regions 20, 22, respectively. These
elastic members 7,_ 8 are disposed between the topsheet 2 and
the backsheet 3 and secured under tension to the inner
surface of at .least one of these sheets 2, 3.

Transversely opposite side edges of the crotch region
21. are formed .with cutouts 9, 9 which are cﬁrved inwardly of
the undetggrment 1 and destined- to define the respeétive leg-
openings 24. Along these cutoﬁts 9, respective elastic means
each comprising a first elastic member 5 and a second elastic
member. 6 are. diqused between .the topsheet 2 and the
backshegt 3 and secured under fensioﬁ to the inner surface of
at least one of these two sheets 2, 3. Bonding of these
elastic members may be performed utilizing hot melt adhesive
agent or a suitable sealing technique such as heat-sealing or
ultrasonic sealing.

Intermediate portions 5a, 6a of the first and second
elastic members 5, 6 extend in the crotch regio.n 21 following

courses deflected toward the rear and front waist regions 22,
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20, respectively. The first and second elastic members 5, 6
extend across the absorbent core 4 before they intersect each
other at respective opposite ends 11 of the in-termediate
portions 5a, 6a. Portions 5b, 6b of the first and second
elastic members 5, 6 lextending laterally beyond the
intersecting ends 11 further extend along the respective
cutouts 9. The portions 5b of the first elastic member 5
extend ;ubstantially over front halves of the respective leg-
openings 24 in the ffont waist region 20 while the portions
6b of the second élastic member 6 extend substantially over
rear halves of the respective leg-openings 24 in. t.he rear
waist region 22.. |
| The intermediate portions 5a, 6a of the first and
second elastic members 5, 6 extend just below the middle zone
of the absorbent core 4 without being bonded to the backsheet
3. It should be understood here that fhe intermediate
portions 5a, 6a of the first and second elastic members 5, 6
may be bonded to the backsheet 3, if it is desired. It is
al.'so possible without departihg from the scope of the present
invention to space : j:he in{:e_rmediaite portions 5a, 6a of the
first and second elastic members 5, 6 from each other in the
longitudinal direction of the undergarment 1 instead of

guiding them to intersect each other, or to place the
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intermediate port:i.ons 5a, 6a in contact with each other.

A distance by which the side edge portions 6b of the _
second elastic member 6 are spaced from the correspo'nding
side. edges 4a of the absorbent core 4 as indicated By an
imaginary line is larger than a distance by which the
laterally extending portions 5b of the first elastic member
5 are spaced from the corresponding side edges 4a of the
absorbent core 4. 1If the portions 5b of the first elastic
member 5 are placed closely adjacent to the side edges 4a of
the absorbent core 4 so that a contractile force of the first
elastic member 5 may bé correspondingly increased, <the
portion of the absorbent .c'ore 4 lying in the front waist
region 20 will be more tightly put against the wearer's skin.
Howev'er,' such placement of the portions 5b may result in
formation of undesirable creases 4b on the core 4.

In the undergarment 1, it is élso possible without
departing from the scope of the prgsent invention to arrange
the undergarment 1 in such a manner in which the first
elastic member 5 presents a stretch stress higher than a
stretch stress presenfed by the second elastic member 6.
Such arrangement can be achieved by sécuring the first
élastic member 5 to the topsheet 2 and/or the backsheet 3

with a tension Higher than a tension with which the second
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elﬁstic member 6 is sécured to .the topsheet 2 and/or the
backsheet 3, so far as these first and second elastic members
5, 6 are identical to each other in the material, the number
of elements constituting each elastic membej:' and the total
cross-sectional aréa. Alternatively, the material, the
number of constituting elements and the total cross-sectional
area for the first elastic member 5 may differ from those for
fhe'second elastic member 6. While the portions 5b of the
first elastic member 5 can be put against the wearer's skin
more tightly tﬁan the. portions 6b of the seéond elastic
member 6 by adjusting the stfetch stress of the first elastic
member 5 higher than the stretch stress presented by the
second elastic member 6, such adjustment may result in
formation -'of undesirable creases on the portion of the
absorbent core 4 lying in the front waist region 20.

- 'Fig. 3 is a perspective view showing the undergarment
1 as folded in two. Along a folding line Y (See Fig. 1)
transversely extending td divide the undergarment 1 in an
ﬁpper half la é.nd a iower half 1b in the vertical direction,
the undergarment 1 is folded toward the rear w_aist region 22
.so that said upper ana lower halves la, 1lb may be placed one
upon another.

Fig. 4 is a sectional view taken along a line A-A in
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Fig. 3. Of the absorbent core 4 folded one upon another
along the folding line Y, an upper layer is stretched in the
longitudinal direction by a thickness of a lower layer.
Consequenfly, the creases 4b on the section of the absorbent
core 4 lying in the front waist region 20 which have been
formed under the contractile force of the first elastic
member 5 before tﬁe absorbent core 4 has been folded are
smoothed dowp and a partial bulkiness qf the absorbent core
4 is eliminated.

It is also possible to arrange thg undérgarment 1 so
that a distance by which each of the pértions 5b of the first
elastic meﬁber 5 is spaced from each of the side edges 4a of.
the absorbent core 4 is largef than a distance by which each
§f the portions 6b of the second elastic member 6 is spaéed
frpm each of the side edges 4a of the absorﬁent core 4.' In
this case, a section of the absorbent core 4'l§ing in the
rear waist region 22 is apt to be formed with the creases 4b.
To avoid this, the undergarment 1 may be folded along the
folding line ¥ toward the front waist region 20 so that the
upper half la may be élaced upon the lower half 1b.

~ For the topsheét 2, .a hydrophobic .nonwoven fabric
treated with hydrophiling aéent or a hydrophilic nonwoven

fabric formed by.fibers mixed with hydrophiling agent may be
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used as stock materiai. Such nonwoven fabric may be replaced
by an apertured thermoplﬁstic synthetic resin film.

For the backsheet 3, stock material having a high
flexibility, for éxaﬁple, a synthetic resin film or a
laminate sheet comprising such synthetic resin film and
hydrophobic nonwoven fabric may be used. The absorbent core
4 comprises a mixture of fluff pulp and superaborptive_
polymer particles or the mixture added with core shaping
fibers. Such mixture ié compressed to a desired thickness
and then entirely covered with liquid-pervious sheet such as
tissue paper so as to have a semi-rigidity.

The present invention is applicable to an undergarment
in which, in additioﬁ to the elastic members 7, 8 extending
alon_g' the peripheral edges of the waist-opening 23, a
plurality of elastic members transverely extending across
both the front wais£ region 20 and the rear waist region 22
are -disposed between the topsheet 2 and the backsheet 3 and
secured under tension to the inner surface of at 1ea$t one of
these shéets 2, 3. Assumed that the plurality of additional
elastic members are provided, the portions of the absorbent
core 4 underlying’ lthe intermediate portions 5a, 6a of the
fj.rst and second elastic members 5, | 6 and the additional

elastic members are apt to be creased. BAs a result, the
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absorbent core 4 may partially becomes bulky. However, the
undergarment 1 may be folded along the folding line Y to
smooth down ﬁch creases and thereby to eliminate a partial
bulkiness of the undergarment 1.

With the disposable pull-_-on undergarment provided by
the present invention, the undergarment may be folded along
- the folding line toward the front or rear waist region in
which the distance by which each leg-opening's elastic member
is spaced from each of the sidé edges of the absarbent core
so thait the uppér and lower halves of the undergarment may be
placed upon each other. 1In this manner, the creases formed
on the portion of the core in the front or rear waist region
before the undergarment has been folded in two can be
smoothed down - and thereby any creases formed on the
undergarment, i.e., the lpa_rtial bulkiness of the undergarment
‘can be t'all:i;'m"..nat'ed. Accordingly, opefgtion of -. individually
pack'alging' the undergarment of packaging a plurality of

undergarmerits tOgethef can be facilitated.



WHAT IS CLAIMED 1IS:

1. A disposable pull-on undergarment having a front waist
regioﬁ s & rear waist region and a crotch region therebetween,
said undergarment comprising a liquid-pervious topsheet, a
liquid-impervious backsheet and a liquid-absorbent core
disposed between saj.d topsheet and said backsheet, said front
and rear waist regions ‘being joined to each other along
transversely opposite side edges thereof to form a waist-
opening énd a pair of leg-openings, said waist-opening being
provided with an elastic member extending under ltension along
a peripheral edge thereof and said leg-openings being
 provided .with elastic means under tension wherein said
elastic means associated with the respective leg-openings
extend along respeétive peripheral edges thereof so that the
adjacent one of said elastic means may be spaced from each of
_transversely opposite side edges of said absorbent core by a
distance whi.ch. is larger"in any one of said front and rear
waist regions than in the other of said front and rear waist .
regions as measured substantially in a middle zone of said
crotéh region, whereiﬁ:

along a ] folding 1line extending in .a transverse

direction to divide said undei’garment in upper and lower

O




-15-
halves, said undergarment is folded toward any one of said
~front and rear waist regions in which said distance is
relatively large so'that said upper and lower halves are

placed one upon another.

2. A disposable pull-on undergarment according to Claim 1,
wherein said elastic means associated with each of said leg-
openings comprise a first elastic member and a second elastic
member having intermediate portiohs thereof ektending across
said absorbent core in said absorbent crotch region and the
remaining portions extending laterally from opposite ends of
respective said intermediaté portions so that said remaining
portions of said first.elastic member extend substantially
over front halves of said leg-openinés in said front waist
region while said remaining portions of said second elastic
member extend substantially over rear halves of said leg-

openings in said rear waist region.
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