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(57) Abrége/Abstract:
A disposable wearing article of pants type having a front body and a rear body comprising respectively at least a liguid-

permeable topsheet and a liguid-impermeable backsheet, and elastic members along a waist-hole and respective leg-holes.
The front and rear bodies are attached together along their laterally opposite side edges. The longitudinally opposite ends of the
respective elastic members are located on the opposite side edges of the front and rear bodies, and the opposite side edges of
the front and rear bodies are intermittently attached together so as to avoid the elastic members.
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A B S T R A C T

A disposable wearing article of pants type having a
front body and a rear body comprising respectively at least
a liquid-permeable topsheet and a ligquid-impermeable

backsheet, and elastic membérs along a waist-hole and

respective leg-holes. The front and reari bodies are
attached together along their laterally opposite siae edges.
The'lOngitudinally-opPosite'ends of the respective elastic
members are lbdated dn.theopposife side edges of the front
and rear bodies, and the opposite side edges of the front.
and rear bodies are,intermitteﬁtly attached together so as

to avoid the elastic members.
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DISPOSABLE WEARING ARTICLE OF PANTS TYPE

BACKGROUND OF THE INVENTION
The present invention telates to a disposable wearing
article of pants'type and, more particularly, to suc@ an
article having laterélly epposite side edges defined Dy
bonding _lines' along  which front and rear bodies are
intermittently bonded together. . .

‘ Disposable weeringarticle'such as training pants or a
_diaper basically cOmprises-a'liquidmpermeable topsheet, a
liquid~impermeable badkeheet; and often;-particularly in the
case of diaper, an ebsorbent core sandwiched between these
top- and backsheets. In additien to'these basiccomponents;
such a Weering'articleeof prior art usually includes elastic
members,provided in aSSOCiation with Waist- and' legmholes,
respectively, in order to provide a wearing fitness and a

' body fluids'leakage preventing function. In regard to the

types of such an article, on the other hand, besides so-
called an open'type'which has been extensively used, the
pants type has recently attracted consumers' attentien
because of its easiness for wuse. Specifically, the pants
- type 1s advantageous, for example, in that a geod wearing
fitness is obtained, a trouble of body fluids leakage
possibly occurring around.the walst- and/or leg-holes can be

substantially prevented and a wearing procedure is very
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easy.

SUMMARY OF THE INVENTION

The present invention is directea to a disposable
wearing article of pants'type comprising at least a liquid;
permeable topsheet, .a'liquid—impermeable 'backsheet - and
elastic'members assoéiated with a waist-hole and leg-holes,
.respectively,;whereinlatérally opposite side edges of said
wearing-artiCIe aré'forméd' by bOnding”‘lines .aiong which
front and rear bodies aie bonded together. According to the
well knownteChniQues,.saidbonding has beeh achieved by
. bonding-the.front bOdy and 'the réar bddy togéther aloﬁg
single or‘plural_cbntihuous bonding. lines éach extending
from the waist-hole to theassociated leg-hole. However, it
has been found that suéh bonding lihes'necessarily obstruct
a désired'longitudinal'stretchability of said wearing
article such as dispbsable diaper of pants type. Overcoming
of such a problem is éésential particularly when the diaper
of pants type is constructed from any stretchable materiais
to improve stretchability of this diaper. Additionally,
said bonding lines often result in a structure of, for
example, the pants type diaper being air~tight'and makes 1t
difficult to get good_airnpermeability required particularly
for the pants type diaper. Moreover, the process of forming

said bonding lines along said laterally opposite side edges
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containing therein said elastic members will be far more
complicated than in the case of said laterally opposite side
edges containing therein none of the.elastic members.

Accordingly, it is a principal object of the present
invention to provide a disposable wearing article of Qants
type having a novel bonding structure on said laterally
opposite side edges and thereby to solve the various
problems as have bheen mentioned above.

The object set forth above is achieved, ih accordance
with the present invention, by a disposable wearing article
of pants type including a ligquid-permeable topsheet and a
liguid-impermeable backsheegawherein front and rear bodies
are bonded together along laterally opposite side edges
thereof and there are provided elastic members assOCiated.
with a waist-hole and respective leg-holes, characterized by
that said elastic members are sandwighed'between said top-
and backsheets, longitudinally opposite ends of the
respective elastic members are located on. sald laterally
opposite side edges of said front and rear bodies and said
laterally opposite side edges of said front and rear bodles
are intermittently bonded together so as to avoid said
longitudinally opposite ends of the elastic members.

According to a preferred embodiment, ‘said laterally
opprosite side edges are provided with gfip—ears extending

outwardly from said wearing article.
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According to another preferred embodiment, both- said
liguid-permeable topsheet and sald liguid-impermeable
backsheet comprise elastically stretchable sheets.

Aocording'to still another preferred embodiment, each
of said elastic members comprises a'pluralitf of elements.

The diSposablé wearing article of pants type such as
dispoéable diaper of'pants type constructed according to the

present invention has its laterally opposite side edges
~ defined byithe bonding lines along which the front body and
the rear body are intermittently bonded togethor so that
each of said laterally opposite side edges has 'altornately
bonded zones and nonmbonded zones. The non;bonded zones
;remains stretchable, contributihg to improve o longitudinal
stretchability of said pants type wearing article, on one
hand, and laterally form openings serviﬁg to communicate the
interior with the exterior of said pants type wearing
article, allowing said pants type wearing article to obtain
an improved air-permeability, on a breathing effect.

FurthermOre, a speclal arrangement that said'bonding is
carried out so as to avoid the longitudinally opposite 'ends
of the respective elastic members not only facilitates. the
work of bonding but also makes it unnecessary to employ a
special procedure in order to arrange the elastic members so
that the longitudinally opposite ends thereof may not'locate

on laterally opposite side edges of the front and rear
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bodies during said work of bonding.

‘Additionally, salid wearing article of pants type

once put on a wearer can be easily removed from the

wearer by tearing away the front and rear bodies from

each other along said bonding lines advantageousgsly with a
feel of moderate tearing resistance just as experienced
when a zipper 1s opened. Such tearing off 1s further
facilitated by providing the laterally opposite side
edges of the article with the grip-ears.

With use of the liquid-permeable sheet as the
topsheet and the liquid-impermeable sheet as the
backsheet, respectively, said intermittent bonding never
obstructs longitudinal stretchability of the wearing

article and assures the wearing article to maintalin a

good air-permeability, or breathing effect.

Therefore, in accordance with the present 1invention
there is provided a disposable wearing article of pants
type that comprises

(a) an absorbent core having a topside‘ and a bottom
gide,

(b) a topsheet on the topside of said absorbent
core, and a backsheet on the bottom side of said
absorbent core, said topsheet and backsheet not only

covering the entire topside and bottom side of said

absorbent core, but in addition extending laterally
beyond the absorbent core to form two side sections,

(c) said' topsheet, backsheet and absorbent core
being assembled together in folded over disposition toO
form two leg openings, a waist opening, a front body and
a rear body; said side sections exténding from the top of
said leg openings to said waist opening and elongated
elastic members associated with both said leg openings

and said waist opening,
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(d) said two side sections each being Jjoined

together along the entire length of said side sections by
sealing means consisting of a series"of alternating
spaced apart adhered areas and non-adhered area,

(e) said elastic members being sandwiched between
said topsheet and said backsheet, the longitudinal ' ends
of said elongated elastic members being located on the
edges of said side sections, and

(f) said longitudinal ends of said elastic members
being located in said non-adhered areas. -

Now the invention will be described in reference
with embodiments illustrated by - the accompanying

drawlngs.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a perspective view showing diaper as a
first embodiment of the invention;

Fig. 2 is an exploded perspective view of the diaper

shown by Fig. 1;

F1g 3 is a fragmentary enlarged view of the diaper

shown by Fig. 1;

-5a-~-
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Figs. 4 and 5 are fragmentary enlarged perspective
views showing another embodiment of the invention; and
Fig. 6 is a perspective view showing a backsheet in

further another embodiment of the invention,

PRE'FERRED EMBODIMENTS OF THE INVENTION
(Embodiment 1) .

'Referring to Fig. 1 whiCh_is a perspective view showiﬁg
a disposable'diaper of ponts type;as a specific embodiment
of the invention,_the diaper_1 comprises a li@uid~permeable
topsheet 2, a‘liquid-impermeablebacksheet 3, an absofbent
core 4 (See Fig. 2), rubberthreads 5, 1.€. elastic.members
‘associated.with'a Waistwhole'7'and rubber threads 6, 1.e.
élastic members assoCiated ‘with legmholes 8. Respective
circumferential edges of the waist-hole 7 and the leg-holes
8 form gathers-under‘contraction of‘ the associated rubber
threads 5, 6. A front body 10 and a rear body.Ti are welded
together at the.laterally opposite side edges 9, i.e., at
their respective laterally opposite side edges 10A, 11A, fo
form the diaper 1 of pants type. It should ‘be noted here
that the diaper 1 is, in general, substantially -symmetric
in the lateral diréction.-'It'should be olso understood that
the absorbent core 4 incorporated into. this specific
embodiment is not necessarily 'essential to implement the

present invention.
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Referring to Fig. 2, the diaper 1 of Fig. 1 assembled
on a continuous production line 1s illustrated in an
exploded perspective view. Viewed in the :longitudinal
direction the diaper comprisés the front body 16, the crotch
zone 15 and the rear body 11 and, viewed in the directign of
thickness, the diaper 1. comprises the topsheet 2, the
absorbent core 4 and the backsheet 3. The topéheét 2 is
made of elastically stretchable nonwoven fabric which is;
in turn,  prepared by entanglement treatment under wéter jet
and successive heat-crimping of thermoplastic fibers, and
the absorbent core 4 is preferably molded from .fluffy pulp
mixed with suitable water~absorptive poiYmer'of 5 to 15% by
welght. The backsheet 3 is madé of two layers
intermittently welded together with hot melt adhesive, ohe
of said layvers comprising an elastically stretéhable ligquid-
impermeable sheet 16 of thermoplastic polyethylene elastomer
and the other layer comprising stretchable nonwoven fabric
17 prepared by saild entanglement treatment and successive
heat-crimping of thermoplastic fibres. Sald liquid~
impermeable sheet 16 is opposed to the topsheet 2 with
interposition of the absorbent c¢ore 4 and said nonwoven
fabric 17 defines the outer ,surface. of the diaper 1.
Obviously, the liquid-impermeable sheet 16 serves to provide

the backsheet 3 with liquid-impermeability and the nonwoven

fabric 17 serves to provide the diaper's outer surface with
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soft touch. Intermittently bonding the liquid~impermeeble |
sheet 16 and the nonwoven fabric 17 together allows the
backsheet 3 tc obtain an improved strength without a loss of
its stretchability. The backsheet 3 has .on the liqu;dw
impermeable sheet 16 said rubber threads 5, i.e.‘ the
elastic members associated with the waist-hole and said
rubber threads'6 , 1. e, the elastic members associated
with the leg-holes, more specifically, rubber threads 6A, 6B
associated with the respectivei leg-holes. Each of these
- elastic members can  be comprised of a plurality of
individual elaetic threads, .elasﬁic' elements and‘ are
intermittently bonded to said liquid~impermeable' sheet 16
with hot melt adhesive under their stretched conditions. ' It
should be noted that the partial lengths of the rubber
threads 6A, 6B extending between a palir 'of. their
intersecting points.in the crotch zone'15 are substantially
non-stretched. The rubbet threads 5, 64, 6B) i.e. the
elastic members may be of the materials as well as the
configurations well known in the field of disposable diaper,
for example, of thread-~like or ribbcn~like elastic members.
These rubber threads 5, 6A, 6B are continuously'_fed along

the flow direction on a continuous production line of the

diaper 1, i,e.,' ransversely of the diaper 1 so that their
opposite cut off ends afe brought onto the backsheet side

edges corresponding to the laterally opposite side edges 9.
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(See Fig. 3). Layout of the rubber threads 6A, 6B on the
ligquid~impermeable sheet 16 are such that these rubber
threads 6A, 6B are pairly laid out to provide the respective
elastic members (rubber threads 6 in ‘Fig. 1y for the
respective substantially.Circular leg-holes 8, Detailg of
such layout will not be further referred to.

The topsheet 2 and the backsheet 3 are identical ¢to
eaCh other in their outer peripheries and have extents
outside the absorbent core 4 so that these two sheets 2, 3
are intermittently welded together within.said extents. A
laminate 1' (See Fig. 2) thus obtained is folded in two
along a longitudinally middle line with the topsheet 2
facing inward and the front body 10 being laid on the toé of
the rear body 11. Then said front and rear bodies 10, 11
are welded together by the welding lines 14 along respective
laterally opposite side edges 103, 11A thereof to form the
diaper 1 of pants type. During this process:of lamination,

the rubber threads 5, 6A on the front body 10 are
substantially opposed to the rubber threads 5, 6B on the
rear body 11, respectively, to form the substantially
continuous elastic members associated with the waist-hole 7
and the leg-holes 8, respectively.

Referring to Fig. 3, one of said laterally opposite
side edges 9 inclusive of the welding 1line 14 is

fragmentarily illustrated in an' enlarged scale. Each of
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salid laterally opposite side edges 9 comprises the side
"edges 10A, 11A of the front and rear bodies 10, 11,
respectively. The welding line 14 ¢omprises, welded 2zones
14A in which the matérials of the front and rear bodies 10,
11 are welded together by the ultrasonic welding techQique
and non-welded zones 14B in which said wultrasonic welding
has not occurred, said welded zones 14A and said non-welded
zones 14B alternating. The welding line 14 extends from the
waist-hole 7 td the associated leg-hole 8. A major part of
each welding line 14 is defined‘by alternating pattern such
that the welded zones 14A of approximately5 X Tmm {width by
height) and the non-welded zones 14B of approximately 5 X
1.5mm (width by height) alternate. .However, it will Dbe
apparent from Fig. 3 that, adjacent the elastic members for
the respective leg-holes the welded zones 14A are slanted so
as to.extend substantially in parallel to the rubber threads
- 6A, 6B, respectiVely. The rubber threads 5, 6A, 6B are free
from said ultrasonic welding carried out'along the welding
lLines 14, 1.e. they occupy sald non-welded zones 14B.
Upper end and/or lower end of each welding line 14 may be

provided with non-welded zones 14E, 14E' Dbeing slightly
larger than the remaining ones 14B so that the front and

rear bodies can be easily torn away from each other along
the welding line 14 by holding these non-welded . zones 14E,

14E'. When each of the welded zones 14A is dimensioned so‘“

~10Q-
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as to have a width of 0.5 to 20mm, preferably 1 to 15mm, as
measured laterally of the diapér, a height of 0.5 to 30mm,
preferably 1 to 15mm vertically of 'tﬁe diaper 1 and to
occupy 40 to 90%, preferably 50 to 80% of a total area of
the each welding line 14 extending from the waist-hole 7 to
the associated leg-hole 8, the welded zones 14A may have any
configurations and' repetition patterns so long as sald
elastic members are free from the ultrasonic welding.
‘However, the welded zdnes-14A'occupying less than 40% with
reSpect'to the totalarea of‘ each welding line 14 might
cause troubles.Such as a deficient strength of the welding
line 14 and a leakage of body fluids. On the contrary, the
welded zones 14A occuPYing 90% or more might significantly
ébstruct stretchability as well as air~permeability.

The diaper 1 obtained in the manner as has been
described hereinabove is skillfully provided with a
stretchability in the longitudinal direction of the diaper 1
owing to the presence of the non-welded zones 14B and
thereby provided with a good fitness desired for the
elastically stretchable diaper 1. In the non-welded zones
14B, there 1is eétablished an. air communication between the
interior and the exterior of the diaper 1 and thereby a good
air-permeable, on'air breathing is obtained in spite of
employing the liquid-impermeability sheet 16.. In the

process of ultrasonic welding, the zones of the laterally_

-l -
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opposite side edges 9 in which the rubber threads 5, 6A, 6B

having locally different thickness as well as hardness are
present are free from said ultrasdnic welding treatment, so
the welding machine or equipment may be correspondingly
designed, more specifically, designed so as to keep ‘said
zones from being welded énd thereby the desired welding
effect may be conveniently achieved.

For removal of the pants type diaper 1 from the wearer,
the front body 10 and the rear body 11 may be held at the
portions of their'side.edges 9 extending outside the welding
line and pulled away from each. other. In this way, the
front and rear bodies 10, 11 can be easily torn away from
each other. In addition, the repetitive pattern of the
wélded zones 14A and the non-welded =zones 14B provides a
feel of tear off resistance just like the £feel experienced
when a zipper 1is handled;

Referring to Fig. 4, there is 4illustrated by way of
example an arrangement that the front body 10 and the rear

body 11 are provided at their side edges 103, 11A wifh

grip-ears 20A, 20B, respectively, extending outwardly from

the respective side edges 10A, 11A.' These ears 20A, 20B may

be formed integrally with the topsheet 2 and/or the
backsheet 3, or separately of these sheets 2, 3.

(Embodiment 2)

Referring to Fig. 5, there is illustrated Embodiment 2

-1
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of the invention which is basically similar to the diaper 1
as has previously been described as Embodiment 1 except that
a bonding line 14 comprising of spots 14C has a lateral
width of approximately 10mm, instead of ultrasonic-welding
line 14, spots 14C of the hot melt adhesive each having a
diameter of 2 to 4mm, and said adhesive spots occupy
approximately 60% of the total area of the bonding line 14.
Also in this embodiment, the adhesive spots 14C are applied
so as to avoid the rubber threads 5, 6A, ©6B.

The diaper'1 obtained according to this embodiment not
only provides a desired stretchability owing to the presence
of the non-bonded zones among the adhesive spots 14C Dbut
also a good air-permeability and other effects as obtained

by Embodiment 1.

(Embodiment 3)

Fig. 6.is a perspective view illustrating the backsheet
3 in embodiment 3 of the invention which is similar to the
diaper 1 of Embodiment 1 except that said backsheet 3 has 'a
modified arrangement. According to this embodiment, the
topsheet 2 comprises, similarly to Embodiment 1, the
elastiéally stretchable nonwoven fabric sheet made of heat
crimped thermoplastic fibres intertwined, 1. e. entangled
under the treatment of high pressure watér jet and the

‘absorbent core 4 is aléo‘ identical to that employed 1in

-] 3=
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Embodiment 1. However, the backsheet 3 comprises, as shown
by Fig. 6, a monolayvered elastically .stretchable liquid-
impermeable sheet 16 made of thermoplaStic polyethylene
elastomer. Such modified arrangement allows a manufacturing

cost to be effectively reduced with respect to the previous

embodiments.

-14.
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1. A disposable wearing article of pants type that

comprilises

(a) an absorbent core having a topside and a bottom

side,

(b) a topsheet on the topside of said absorbent
core, and a Dbacksheet on the bottom side of said‘
absorbent c¢ore, said topsheet and backsheet not only'
covering the entire topside and bottom side of said
absorbent core, but in addition extending laterally

beyond the absorbent core to form two side sectlons,

(¢) said topsheet, backsheet and absorbent core
being assembled together in folded over disposition to
form two leg openings, a waist opening, a front body and
a rear body, said side sections extending from the top of
said leg openings to said waist opening and elongated
elastic members associated with both said leg openings

and said waist opening,

(d) said two side sections each Dbeing Jjoined

together along the entire length of said side sections by

p—

sealing means consisting of a series of alternating

spaced apart adhered areas and non-adhered area,

(e) said elastic members being sandwiched between
said topsheet and said backsheet, the longitudinal ends
of said elongated elastiﬁ: members being located on the

edges of said side sections, and

(f) said longitudinal ends of said elastic members

being located in said non-adhered areas.

~15-
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2. A wearing article as recited in claim 1, wherein
salid side sections are provided wilith grip-ears extending

outwardly from the upper portions of said side sections.
3. A wearing article as zrecited in c¢laim 1, wherein

both said topsheet and said backsheet are elastically

astretchable sheets.

-16 -
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