-1-
DISPOSABLE PULL-ON DIAPER

This invention relates to a disposable pull-on diaper
for absorption and containment of bodily wastes.

A disposable pull-on diaper is well known, which
domprises a liquid-pervious topsheet, a liquid-impervious
backsheet and a liqﬁid-absdrbent éoreldisposed_between these
two sheets. These.componentslare assémbled together to form
a waist-opening and a ﬁair of leg-openings. Fig. 4 in the
accompanying drawings is a sectional view showing an.example
of such well-known diaper. As shéwn, front and rear waist
regions 106, 107 of a diaper 100 are put‘flat.together and
joined to each other alon§ their respective side edges so as
to form a waist—opening 111_an& a pair of leg-openings 112,
thereby to present a panﬁs-like or 'br_:ief. éonfiguration. Both
the waist-opening 111 and the leg-openings 112 are provided
along their-peripheral edges with elastic members 113, 114,
réséectively, extending circuﬁferentially and secured under
appropriate tension thereto. Fig. 5 is a view similar to
fig. 4, sHowinglthe same well-known diaper as the elastic
.membérs 113, 114 have confracted. _ﬁeferring now to Figs. 4
and 5, movements of thé_diaper'components before and aftér

the elastic membérs 114 for the leg-opening have contracted
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will be described with respect to the uppermost poj.nt 121 of
the leg-opening 112. As will be apparent from this
comparison, contraction of the members 114 causes a crotch
region 108 of the diaper 100 to move upward together with a
liquid-absorbent core 102. However, topsheet 103 and the
backsheet 1.04 are joined to each other by meahs of hot melt
" adhesive 116A provided immediately _abové front _land rear ends
119, 120 of fhe liquid-absorbent core 102. Such érrangement
disadvantageously restricts the liquid-absorbent core 102
against freely movihg- upﬁard and, in consequence , forcibly
crook the liquid-absorbent core 102 as seén in Fig. 5.

Once such crookedness occurring in the iiqui_d—aborbent
core has become permanent, a gap is left 'due'to the permanent
crookedness between the diaper éut on the wearer's body and
the wearer's skin. Such gap makes it difficult for the
1iquid-absorbent core to absorb body fluids discharged on .Ithe'
diaper as rapidly as lpossible.' Furthermore, the crookedness
of the liquid-absorbent core increases an apparent thickness
of the diaper and makes the packaged diaper inconveniently

bulky.

It is an object of the present invention to provide a

disposable pull-dn diaper allowing a liquid-absorbent core to
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be free from crookedness or deformation with which .the
disposable diaper has usually been accompanied.

According to the present invention, there is provided
a disposable pull-on diaper having a front region, a rear
region and a crotch région ‘therebetween, tﬁe diaper
comprisiﬁg a liquid-absorbent core, a topsheet overlying the
liquid-absorbent core and a backsheef undérlying the-liqﬁid—
absorbént core, the liquid-absorbenp core extending_acréss
'.the crotch region into the frOnt'and rear waist reéions, the
fiont and rear waist region being joined to each otﬁer along
side edges thereof to form a waist-opening and a pair of leg-
openings; the waist-region and the 'leg40penings being
- provided with elastic members secured under tension thereto
and extending circumferentially along'peripheral edges of the
respective openiﬁgs; and'ﬁhe topsheet aﬁd the backSheetfbeing
joined to each’ other along the peripheral edges of the
' respéctive.openings._

In such disposable pull-on diaper, the present
invention is characterized'by that the liquid-absorbent core
has front and rear.ends adjacent outer ends of thé frpnt and
rear waist regiéns, respectively, defining together the
peripheral édge of the waist—opening so that the liquid-

absorbent core ‘is put restraint upon its a movement thereof
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relative to the topsheet in the front and rear waist regions
as well as in the crotch region but freely movable relative
to the backsheet aﬁ least in the front and rear waist
regions},and-the topsheet and the backsheet are not joined to
each 6ther at portions theféof extending outwarg beyond the
front and rear ends of the liquid-absorbent core to the
peripheral edge of the waist—opehing.

| 'Acéording to one émBodiment of the présént invehtion,
a portion of the topsheet extending outward beyond any one of
the front and rear ends of the liquid-absorbent core to the
peripheral edge of the waist-opening is tucked between the

liquid-absorbent core and the backsheet.

Fig. 1 is a perspective view showing an embodiment of
a partly cutaway diaper qccofding to. the present invention;
| Fig, 2 is a sectional view tékeﬁ.aloﬁg a line II-II in
Fig. 1, showing fhé diaper with'elasﬁic memberé for leg-
openings being in a stretched state (A) and with the elastic
members being in a contracted state (B); |
Fig. 3 is a frégmentary sectional view showing
Iimportanf parts in.an alternatiﬁe embodiment 6f the diaper
according fo the present invention;

Fig. 4 is a view similar to Fig. 2 showing the diaper
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of prior art with the elastic members for the leg-openings
being in a stretched state; ahd

Fig. 5 is a view similar to Fig. 4 showing the diaper
of prior art with the elastic members for the leg;openings

being in a contracted state.

Details of a disposable pull-on diaper according to the
present invéntion will be more fully understood from the
description. givén hereunder with reference to the
accompanying drawings. |

A disposable pull-on diaper 1 shown by Fig. 1 in a plan
view as partially broken away comprises an absorbent core 2,
a topsheet 3 overlying the absorbent corel2 and a backsheet
4 undérlying the ébsorbent core 2. The diaper 1 has a front
waist region 6 to cover.the wearer's belly, a rear waist
region 7 to cover the wearer's back and a crotch.region 8
extending bétween these front and rear waist regions 6, 7 to
cover the wearer;s crotch. The front and rear.waist regions
6, 7 are puf flat tdgéther albng'resﬁective'pairs of their
opposite side edges which are, in turn, joined together by
means ofladhesive spots intermittently arranged in their
vertical directioné so as to form a waist—oéehing 11 and a

- pair of legéopenings 12.. The respective openings 11, 12 are
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provided along their peripheries with elastic member 13 for
the waist-opening 11 and elastic members 14 for the leg-
openings 12. These elastic members 13, 14 circumferentially
extend between the topsheét 3 and the backsheet 4 and are
secured unaer‘appropriate tension to the inner surface of at
ieast one of these sheets 3, 4 by means of hot melt adhesive
16.

'Fig. 2 is a sectional view taken along a éenter line
II-II (See Fig. 1) bisecting a width of the diaper 1, showing
the diaper 1 with both the elastic member 13 for the waist-
.opening and the elastic members 14 being in a stretched state
as they are in Fig. 1 (A) and with these elastic members 13,
14 being in a contractéd étate (B).

As will be apparent from Fig. 2_(A),.the absorbent core
2 énd the topsheet 3 are intérmittently joined to each other
by means of hot melt'adhésive 16 arfanged in the front and
rear waist regions_S, 7 as well as in the crotch fegion 8 so
that ﬁhe absorbent core 2 has a movement thereof relative to
the topsheet 3 restricted by the hot melt adhesive 16. On
the other hand, the absorbent'cqre 2 is movable relatively-tp
the backsheet 4 in the froht'and rear waist regions 6, 7
because the absorbent core 2 and the backsheet 4 are not

joined to each other in these front and rear waist regions 6,
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7. However, it should be understbod that, in the crotch
region 8, the absorbent core 2 and the backsheet 4 may be or
not joined to each other. Ac¢cording to the embodiment shown
inl Fig. 2, the absorbent core 2 and the backsheet 4 are
joined to each other by means of hot melt adhesive 16 at the
bottom of the érotch region 8. The topsheet 3 and the
backshéet 4 are joined to each other by means .of hot melt
adhesive .-16 along a peripheral edge 17 of the waist—openiﬁg
11. The peripheral edge 17 corresponas to a zone in which
the elastic member 13 for the waist-opening 11 is secured to
at 1éast. one of the topsheet 3 and the backsheet 4. The
topsheet 3 and the backsheets 4 are not joined to each other
inzones L, 1, M, m define_d _between the lowermost level 18 of
-the peripheral edge 17 along which the topsheet 3 and the
backshéet 4 are joined to each other and longitudinally
opposite énds, i.e., --fror'xt and rear ends 19, 20 of the
absorbent core 2 so that fheé two sheets 3, 4 are free from
each other in fhéée zones. A total dimension of zones L, 1,
M, m is in a range of 10 ~ 150 mm, preferably 20 ~ 130 mm and
lmor'e preferably 30 ~ 110 mm. It will be qbvidusly understood
fhat, along the substantially entire side edges of the
topsheet 3 and the backsheet 4 and the zones in the vicinity

of these 'side edges, the topsheet 3 and the backsheet 4 are
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joined to each other at the spots 9 intermittently arranged
in their vertical directions or continuously jdined to each -
other.

As will be apparent from Fig. 2(B), contraction of the
elastic members .14 for the. leg-0penings 14 causes the
lowermost portions 22 of the respective openings 12 to be
lifted together with portions of the absorbent core 2 and the
topsheei 3 and the backsheet 4 lying adﬁacent'the lower most
portions 22; Thereupon, the fxont and rear ends 19, 20 of
the absorbent_core 2 are also lifted and, in consequence, the
zones L, M of the topsheet 3 are formed with fine gathers
‘while the backsheet 4 .1ight1.y slackens in its vef_:tical_
direction. In this manner, the absorbent core 2 is free from
anj crookedness or the other deformation during its upward
movement since none of factors obstruct the absorbent core 4
against its upward movement.

Fig. 3 is a view similar to Fig. 2(A),_showing; in
enlarged scale, the important part cprrespoﬁding to that as
shown in Fig. 2(A) but modified accoraing to an alternative
embodiment of the present invention. According to the
present embédiment, the portion L of ﬁhe topsheet 3 extending
betweeh the 10wermpst level 18 of the waist-opening's

peripheral edge 17 and the front end 19 of the absorbent core
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2 is tucked between the absorbent core 2 and the backsheet 4,
forming a pleat 26. The pleat 26 is bonded neither to the
absorbent core 2 nor to the backsheet 4 so that the pleat 26
may be extended as the absorbent core _2 moved upward.
Therefore nothir_xg obstrucf.s- the upward movement of the.
absorbent core 2. Such embodiment is preferably adopted when
a distance D between the lowermost level 18 of the peripheral
~edge 17 and the front -end' 19 .of the absorbent coré 2 is
limited, for example, to a range of 0 ~ 30 mm. It should be
understood that the porfion L of the topsheet 3 (See Fig. 2)
extending between the llowermost level 18 of the waist-
opening's peripheral edge 17 and the front end 19 of the
absorbent core 2 includes the pleat 26 extending' from the
lowermost level 18 to the frogt end 19. Such pleat 26 may be
formed in the rear waist region 7 also.

| To exploit the present inventi;on, the topéheét 3 may
comprise a liquid-pervious éhéet as its portion destined to
cbver at least the absorbent cofe 2 and a substantially
liquid-impervious sheet as its portion destined to extend
| outward beyond a peripheral edge of the absc_irbent core 2. As
stock material for the backsheet 4, a liquid-l-imp;ervious or
- substantially iiquid—impei'vious sheet may be used. The

liquid-pervious sheet may be selected from a group consisting
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of a nonwoven fabric, an aperture plastic film etc., and the
1iquid-impervioué sheet may be selected from a group
consisting of a plastic film, etc.

With the disposable pull-on diaper according to the
preéent_invention, contraction of as elastic members for the
leg-openings causes the absorbent core to be freely moved
upward without any crookedness of the absorbent core as the
-diapei of prior art has usually been.the case.l Acéordingiy,
the absorbent coré_according to the present invention has no

‘'permanent crookedness formed thereon. Such absorbent core is

'substantially flat and allows the diaper to be compactly .

- packaged. In addition, such absorbent core having no
permanent crookedness or deformation contributes to

improvement of the diaper's fitting to the wearer's body.
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WHAT IS CLAIMED IS:

1. A disposable pull-on diaper having a front region, a
rear region and a crotch region therebetween, said diaper
- comprising a quuid-absorbént.core, a topsheet overlying ééid
" liquid-absorbent core and a backsheet underlying said .liquid_-
absorbent coré, said liquid-absorbent core extending across
said crotch region.into said front and rear waist regions,
said front and rear waist regions being joined to each other
along side edges_thereof to form a.waist-opening an& a pair
of leg-openings; said waist-opening and ieg—openings being
provided with elastic meﬁbers'secured under tension thereto
and extending circumferentially along peripheral_edges of
said respective openings; - and said topsheet and said
backsheet being joined to each other along said peripheral
edges.qf said respective openings, ﬁhereiﬁ:

said 1iquid-absbrbent core has front and rear ends
adjadent outer.ends of said front andlrear waist tégions,
_respectively, defining together said peripheral edge of said
waist-opening so that said liquid-absorbent core is put
restraint upon a movement thereof relative to said topsheet
in said front and rear waist regions as well as in said

crotch region but freely movable relative to said backsheet

A AL
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at least in said front and rear waist regions; and

said topsheet and said backsheet are not joined to each
other at portions thereof extending outward.beyond said front
and rear ends of said liquid-ébsorbent core tol said

peripheral edge éf said waist-opening.

2. The diaper acco;ding to Claim 1, wherein a-poftion of
“said topsheet extending outwardlbéyond any one of said f¥6nt
and rear ends of said liquid-absorbent core to said
peripheral edge of said waist-opening is-tucked between said

liquid-absorbent core and said backsheet.



