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DI SPOSABLE UNDERGARVENT The present invention relates to a %

di sposabl ¢ undergarnment of the pants type formed by bonding front and rear
bodi.es along respective opposite side edges at a waist |evel such as

i nconti nence di apers, baby diapers, baby training pants and sanitary
pants. "~ Such an undergarnent of the prior art usually enploys

el astically stretchable nonwoven fabric at |east partially as top- and
backsheets, and a |iquid-absorbent core mainly consisting of fluffy pulp to
be sandwi ched between the top- - and backsheets. However, the elastic
stretchability of said top- and backsheet-as a whole is linited by the

| i qui d- absorbent core because said |iquid-absorbent core is substantially

non-
DISPOSABLE UNDERGARMENT

The preéent invention zrelates +to a disposable
undergarment of the pants type formedby bonding front and rear
bodies along respective opposite side edges at a waist

. level such as incontinence diapers, baby diapers, baby
training pants and sanitary pants.

Such an undergarment of the prior art usually employs
elastically stretchable nonwoven fabric at least partially
as top- and backsheets, and a liquid-absorbent core mainly
consisting of fluffy pulp to be sandwiched between the top-
and backsheets.

However, the elastic stretchability of said top- and

backsheets as a whole is limited by the liquid-absorbent core

Tetde

because said liquid-absorbent core is substantially non-
"stretchable and the 1iquid—absorbent core is sometimes
collapsed or partially bfoken due to the elastic behavior of
the top- and backsheets. The collapse of the liguid-
absorbent core will give the wearer an uncomfortable feeling
or will significantly reduce its absorptivity for liquid
excretion.

It is an object of the invention to eliminate the above-



stretchaple and the |iquid-absorbent core is sonetines collapsed or
partially broken due to the elastic behavior of the top- and backsheets.

The col |l apse of the liquid- absorbent core will give the wearer an
unconfortable feeling or will significantly reduce its absorptivity for
liquid excretion. It is an object of the invention to elimnate the
above- -2- nment i oned probl ens by

provi ding the |iquid-absorbent core wth an elastic stretchability.

The object set forth above is achieved, according to the invention, by a
di sposabl e undergarnent conprising a basig cloth made of fibrous nonwoven
fabric elastically stretchable eT

mentioned problems by providing the liguid-absorbent core

with an elastic stretchability.

The object set forth above is achieved, according to the

invention, by a disposable undergarment comprising a basic

) cloth made of fibrous nonwoven fabric elastically stretchable
at least in length and width and provided wi.th a waist-
opening and a pair of leg-openings, wherein said undergarment
further comprises an absorbent pad having an elastic
stretchability at least in width and intermittently boﬁded to
the inner surface of said undergarment.

Preferably, said absorbent pad comprises top- and
backsheets both having an elastic stretchability at least in
width and a liquid-absorbent core having an elastic
stretchability at least in width, said core beir}g sandwiched
between said top- and backsheets and made at least of
synthetic fibre having an elastic stretchability.

Preferably, said absorbent pad comprises top- and
backsheets both having an elastic stretchability at least in
width and an integrally molded liquid-absorbent core which is
substantially non-stretchable and sandwiched between said

top~ and backsheets so that said top- and backsheets may be



at least in length and width and provided with a waist- opening and a pair
of teg-openings, wherein said undergarnent further conprises an absorbent
pad havirdg an‘elastic stretchability at least in width and intermttently
bonded to the inner surface of said undergarnent. Preferably, said
absorbent pad conprises top- and backsheets both having an el astic
stretchability at least in wdth and a |iqui d-absorbent core having an
el astic stretchability at least in width, said core being sandw ched
bet ween said top- and backsheets and nmade at |east of synthetic fibre
having an el astic stretchability. Preferably, said absorbent pad
conprises top- and backsheets both having an elastic stretchability at
least in wdth and an integrally nolded |iquid-absorbent core which is
subst anti al | y elbas®ical hadtretotthiske dwt cheabkstbetmeeid siaiwl th apespexct to
backsheets so that said top- and backsheets nmay be

said core.

The basic cloth elastically adapts itself to movement of
the wearer during use and the absorbent pad also elastically

adapts to such elastic movement of the basic cloth.

The invention will be described by way of example with
reference '™ the accompanying drawings, in which:

Fig. 1 is a front view showing an embodiment of an
undergarment constructed according to the invention;

Fig. 2 is a developed view showing, partially broken
away, the inside of the undergarment shown by Fig. 1; and

Fig. 3 is an enlarged scale sectional view taken along a

line X-X in Fig. 2.

Referring to Figs. 1 through 3, there is shown an
embodiment of the invention. An undergarment is cut out from
fibrous nonwoven fabric used as a basic cloth 1 having an
elastic stretchability both in length and width (prefexrably,
an elastic stretchability higher in width than in length) and

has a waist-opening 6 and a pair of leg-openings 7 formed by



- 3- el astically stretchable at least in wwdth with respect to said core.
The*basic cloth elastically adapts itself to novenent of the wearer during
use and the absorbent pad also elastically adapts to such elastic novenent

of the basic cloth. The invention will be described by way of
exanple with reference to the acconpanying draw ngs, in which: Fi g.
1 is a front view show ng an enbodi nent of an wundergarnment constructed
according to the invention; Fig. 2 is a devel oped view show ng,
partially broken away, the inside of the undergarnent shown by Fig. 1; and
Fig. 3 is an enlarged scale sectional view_ taken along a line X-Xin
Fig. 2. Referring to Figs. 1 through 3, there is shown an

enbodi ment of the invention An undergarnment is cut out from fibrous

nonwoven fabr ifyrdsier aé%ﬁoé)ﬁ@é Csglat edgdiaviNg sane ehagtdgntstssdghabidd ty
both in length and wd (preferably,
corresponding opposite side edges 4, 5 of a rear body 3 in a
dotted pattern.

The basic cloth 1 of the front and rear bodies 2, 3 may
be formed, for example, from a web of heat crimped synthetic
fibre having its component £fibres being entangled or

= intertwined by subjecting them to fluid jet or intermittently
bonding together under pressure and heat.

The waist-opening 6 is provided on its inner periperal
surface with an elastic member 8 in the form of a tape so as to
be elastically stretchable in the circumferential direction.
The elastic member 8 is preferably of a color different from
that of the basic cloth 1 for the front and rear bodies 2, 3
because the elastic member 8 will be seen through said basic
cloth and thereby an aesthetic effect will be obtained.

Synthetic resin of hot melt type presenting rubber-like
elasticity in its cured state, which has been conventionally
employed for bonding members of a disposable diaper, is
applied to the inner peripheral surface of each leg-opening
7 fully to the outer peripheral edges thereof to form a
ribbon~like elastic zone 9 having a stretching stress of 50
to 130 g. As a result, a region of the leg-opening 7 occupied

by the ribbon-like elastic zone 9 has a stretching stress



an el.astjc stretchability higher in width than in length) and has a

wai st-opening 6 and a pair of |eg-openings 7 forned by

-4-  boridi ng opposite side edges 4, 5 of a front body 2 to corresponding
opposite side edges 4, 5 of a rear body 3 in a dotted pattern. The
basic cloth 1 of the front and rear bodies 2, 3 may be formed, for
exanple, froma web of heat crinped synthetic fibre having its conponent
fibres being entangled or intertw ned by subjecting themto fluid jet or
intermttently bonding togethér under pressure and heat. The

wai st-opening 6 is provided on its inner periperal surface wth an elastic.
menber 8 in-the formof a tape so as to be elastically stretchable in the
circunferential direction. The elastic nenber 8 is preferably of a color
different fromigher than that in the remaining region of the basic cloth

1. Obviously, it is possible to make such comparative

measurement of the stretching stress on the same-sized pieces

of the respective regions cut off from the basic cloth 1.
It is also possible to use, instead of said resin, so-

called rubber elastomer which is elastic material in the form

A

of liquid or gel presenting a rubber-like elasticity in its
cured state or after heat treatment.

To coat each leg-opening 7 fully to its outer peripheral
edge with the fluidized elastic material, such as the above-
mentioned resin or rubber elastomer, the basic cloth 1 is
coated, before the region to form each leg-opening 7 is cut
off from the basic cloth 1, with said fluidized elastic
material so that the ribbon-like elastic zone 9 may be
defined over a surplus coated area,and a line along which said
region is to be cut may be located within said surplus coated
area.

If it is apprehended that the ribbon-like elastic zone
9 formed on the inner peripheral surface of the leg-opening
7 might give the wearer's skin an uncomfortable feeling, at
least the zone 9 may be covered with a ribbon-~like nonwoven
fabric of elastic fibre,or said zone 9 may be provided on the

outer peripheral surface of the leg-opening 7.



that of the basic cloth 1 for the front and rear bodies 2, 3 because the
el astic nenber 8 will be seen through said basic <cloth and thereby an
aesthetic effect will be obtained. Synthetic resin of hot nelt type
presenting rubber-like elasticity inits cured state, which has been
conventionally enployed for bondi ng nenbers of a disposable diaper, is
applied to the inner peripheral surface of each |leg-opening 7 fully to the
outer peripheral edges thereof to forma ribbon-like elastic zone 9 having
a stretching stress of 50 to 130 g. As a result, a region of the

| eg-opening 7 occupied by the ribbon-like elastlc zone 9 has a stretching
stress -6~ -5- hi gher than that in

t he renmai ni ng regi on of the basic cloth 1. (Qbviously, it is possible to

make such compar at i g, JEASW RNl Ol U6 3 Lgt EhLNg, S{1 8581 Phd cneq

sane-si zed pi eces Fié respec redions cut

1. resin used to form the ribbon-like elastic zone 9 may be

selected from those having colors other than that of the
basic cloth 1 for the front and rear bodies 2, 3,to provide
the leg-opening 7 with a trimming pattern and thereby to
obtain an aesthetic effect just as in the case of the waist-
opening 6.

An absorbent pad 10 is laid upon the inner surface of the
basic cloth 1. The absorbent pad 10 has a contour
substantially similar to that of the basic cloth 1 and a size
smallei' than that of the basic cloth 1. The absorbent pad 10
comprises liquid-permeable top- and backsheets 11, 12,both
made of fibrous nonwoven fabric having an elastic
stretchability at least in widthsand a liquid-absorbent core
13 sandwiched therebetween having a contour smaller than that
of these sheets,and an elastic stretchability at least in
width so that the absorbent pad 10 may be elastically
stretched as a wh<.31e at least in width. It should be
understood that the elastic stretchability of the absorbent
pad 10, particularly of the liquid-absorbent core 13,may be
lower than that of the basic cloth 1 to such a degree that the
liquid-absorbent core 13 éan be free from an undesirable

deformation such as collapse or breakage due to a stretch



It is also possible to use, instead of said resin, so- called rubber

el astonmer which is elastic material in the form of |iquid or gel
presenting a rubber-like elasticity inits cured state or after heat

t reat ment . To coat each leg-opening 7 fully to its outer peripheral
edge with the fluidized elastic material, such as the above- nentioned
resin or rubber elastoner, the basic cloth 1 is coated, before the region
to formeach leg-opening 7 is cut off fromthe basic cloth 1, with said
fluidized elastic nmaterial so-that the ribbon-like elastic zone 9 nay be
defined over a surplus coated area, and a l4ne along which said region is
to be cut may be | ocated within said surplus coated area. If it is
apprehended that the ribbon-like elastic zone 9 forned on the inner

peripheral supbag®idr td® t86- BasSNENglothNilght RéyEordeoredher tosKidhdn
unconfortable feeling, at |east the zone 9 may be covered with a

ribbon-1ike n%mm@etfsaak!tena&ngl Sethard | HFdn RiteT2hbdriBRBra1NBIgES of
provi ded on the outer peripheral surface of the | eg-opening 7.
the core 13 are bonded together by means of adhesive or
suitable welding means to form side flaps 14 each having a
width W, on opposite sides of the absorbent pad 10. The
backsheet 12 may be formed, if desired, by a liquid-
- impermeable sheet such as water-proofed fibrous nonwoven
fabric or plastic film.

The ligquid-absorbent core 13 comprises a mixture of
thermoplastic crimped fibre, hydrophilic fibre such as fluffy
pulp or rayon, and high absorption polymer powder, in which
component fibres have been partially welded together to form
a netty structure. The mixture is then molded under heating
into a mat~like core 13 substantially collapse-free during
normal use which is, in turn, bonded to the top- and
backsheets 11, 12 by means of adhesive or suitable welding
means preferably so as to obtain an integral assembly. The
thermoplastic crimped fibre is preferably of 15 to 40% by
weight. With the thermoplastic crimped fibre lower than 15%
by weight, a desired elastic stretchability will not be
obtained and, with the thermoplastic crimped fibre higher
than 40% by weight, a content of liquid-absorbent material

such as fluffy pulp will be inconveniently reduced, resulting



-6- - . The el
used to formthe

astic material such as the previously nentioned resin
ri bbon-1i ke elastic zone 9 nay be selected fromthose

having colors other than that of the basic cloth 1 for the front and rear

bodies 2, 3,to pr
thereby to obtai
openi ng 6.

basic cloth 1.

ovide the leg-opening 7 with a trinmmng pattern and

n an aesthetic effect just as in the case of the waist-
An absorbent pad 10 is laid upon the inner surface of the
The absorbent pad 10 has a contour substantially simlar

to that of the basic cloth 1 and a size smaller than that of the basic
cloth 1. The absorbent pad 10 conprises dg-quid-perneable top- and

backsheets 11,

12, both nade of fibrous nonwoven fabric having an el astic
stretchability at least in widthand a |iquid-absorbent core 13 sandw ched

t her ebet ween Haviandisadurnbagesnalyedefhahenhabsaxfptivisty sheet sand an

el astic stretchability at least in wdth so that the absorbent pad 10 may

be el astically Alternatively, the absorbent pad 10 may be realized by

molding, under heating, a mixture of thermoplastic fibre,
hydrophilic fibre such as fluffy pulp or rayon, and high
absorption polymer powder into a mat-like core 13 which is
substantially collapse~free during normal use and
substantially non-stretchable, then bonding the topsheet 11
but not the backsheet 12 to the core 13 so that the core 13 is
sandwiched between these sheets and only the backsheet 12 is
stretchable together with the basic cloth 1.

The core 13 is shaped to have a thickness gradually
decreasing from a region adjacent its outer peripheral edges
to its outer peripheral edges so that an abrupt difference in
level which otherwise would appear between the basic cloth 1
and the outer peripheral edges of the absorbent pad 10 may be
avoided and, in consequence, a zone adjacent each leg-opening
7 may fit well around the wearer's leg. Such desired shape of
the core 13 can be achieved, for example, PY appropriate
allotment of core materials. The absorbent pad 10 is
intermittently (preferably in dotted pattern) bonded to the
basic cloth 1 by means of adhesive or suitable welding means
(not shown). A distance (width) W, from the inner side edge

of each side flap 14 to the corresponding outer side edge of



stretched as a whole at least in wdth. It should be understood that the
elastic stretchability of the absorbent pad 10, particularly of the
| i qui d- absorbent core 13, may be |ower than that of the basic cloth 1 to

such a degree that the [|iquid-absorbent core 13 can be free froman
undesi rabl e deformation such as coll apse or breakage due to a stretch
-7- behavior of the basic cloth 1. Regions of the top- and backsheets

extendi ng outward from outer peripheral edges of the core 13 are bonded

t oget her by nmeans of adhesive or suitable welding neans to formside flaps
14 each having a wdth Werr] on opposite sides of the absorbent pad 10.
The backsheet 12 may be forned, if desifreéd, by a |iquid- inperneable
sheet such as water-proofed fibrous nonwoven fabric or plastic film

the basic cloth 1 depends on the rigidity of the absorbent pad
10 and is preferably 10mm or larger to maintain a desired
contractile force of the ribbon-like elastic zone 9. For the
same reason and to maintain an area of the basic cloth that
can be elastically stretched independently of the absorbent
pad 10 as large as possible, it is preferred that each
outermost side edge 15 of the region over which the absorbent
pad 10 is bonded to the basic cloth 1 is located inside the
inner side edge of the corresponding side flap 14, and a
distance W, from each outermost side edge 15 to the
corresponding outer side edge of the basic cloth 1 is 15 mm or
larger.

With the undergarment constructed as described
hereinabove according to the invention, the basic cloth
elastically adapts itself to the movement of the wearer
during use and the absorbent pad also elastically adapts
itself to the expansion and contraction of said basic cloth,
so the absorbent pad is free from collapse as well as partial
breakage due to the stretch behavior of said basic cloth
which might give the wearer an uncomfortable feeling and

significantly reduce its absorptivity for liquid excretion.



The i qui d-absorbent core 13 conprises a m xture of thernDpIastic crinped
fibre, hydrophilic fibre such as fl U’i‘lfﬁ’She&Hks%egﬁRé n, and hi gh absorption
pol ymer powder, in which conponent fi part ially wel ded
together to form a netty structure. Jlﬂlmmmw ﬂm t hen nol ded under
heating into a mat-like core 13 subs pse-free durlng nor mal
use which is, in turn, bonded to the top- and backsheetrs-

of adhesive or suitable welding neans preferably so as t‘@%tg‘ﬁgﬁl-% BEEN
integral assenbly. The thermoplastic crinped fibre is preferBERLWAGED 15 t
40% by weight. Wth the thernoplastic ccigped fibre | ower than 15% by
wei ght, a desired elastic stretchability will not be obtained and, with
the thernoplastic crinped fibre higher than 40* by weight, a content of
| i qui d- absorbent material such as flufcixmsil p will be inconveniently
reduced, resulting

1. A disposable undergarment comprising a basic cloth
made of fibrous nonwoven fabric elastically stretchable at
least in length and width and provided with a waist-opening
and a pair of leg-openings, said undergarment further
comprising an absorbent pad having an elastic stretchability
at least in width and intermittently bonded to the inner
surface of said undergarment. |

2. A disposable undergarment according' to Claim 1,
wherein said absorbent pad comprises top- and bac_:ksheets both
having an elastic stretchability at least in width and a
liquid-absorbent core having an elastic stretchability at
least in width and sandwiched between said sheets; and
wherein said core is made at least of synthetic fibre having

elastic stretchability.

3. A disposable undergarment according to Claim 1,
wherein said absorbent pad comprises top- and backsheets both
having an elastic stretchability at least in width and an
integrally molded liquid~absorbent core which is
substantially non-stretchable and sandwiched between said
tép- and backsheets so thet said top- and backsheets may be
elastically stretched at least in width with respect to said

core.

O



in a disadvantageously deficient absorptivity. Al ternatively, the
absorbent pad 10 may be realized by nolding, under heating, a m xture of
thernoplastic fibre, hydrophilic fibre such as fluffy pulp or rayon, and
hi gh absorption pol ymer powder into a mat-1like core 13 which is
substantially collapse-free during normal use and substantially
non-stretchabl e, then bonding the topsheetlld but not the backsheet 12 to
the core 13 so that the core 13 is sandw ched between these sheets and
only the backsheet 12 is stretchabReBt g8t ReB @ ffh the basic cloth 1

The core 13 is shaped to have a thickness gradual | decreasing froma
regi on adjacent its outer peripBEEEQééBéEsQEEEBEEBEEEEbr peri pheral edges
so that an abrupt difference in |evel which otherw se woul d appear between
the basic cloth 1 and the outer peripheral edges of the absorbent pad 10

may be avoi ded an i n consequence, a zope adjacent each | eg-openin 7
Ty Tt well ar ounti bdRERRERenY decefitlngothr dhk atont foh Eomprd et
can be achi ey, .for,e Y. appropry ate  allotnent .qf. .cor terials.
The absor bentg%%ﬁclﬁl?égn{)#? e*ﬁ?ﬁ?inﬂ’? f]ﬁ)srtelfcerséﬁ%f%ﬁ’r?tbd‘gt t33 ag"a Cash 1n
bonded to the,, i C ot %@ﬁ?@h f esi or Fgu | e | di ns
(not shown).Q'E'g?)zt’ara]‘gl(l:ai (v%r%t %b ro‘r% tﬂggi nrf\élr%)si e e'{cfgg ai®! Q3g-Te8
stretchability, at least in width, and bonded to the inner
surface of the basic cloth. During use, the basic cloth (1)
adapts itself to movement of the wearer and the absorbent pad
(10) elastically adapts to elastic movements of the basic

cloth, thereby avoiding collapse of the absorbent pad.

(Fig.1)



of each side flap 14 to the correspondi ng outer side edge of

-9- the basic cloth 1 depends on the rigidity of the absorbent pad 10
and is preferably 10mmor larger to naintain a desired contractile force
of the ribbon-like elastic zone 9. For tHg2 sane reason and to maintain an
area of the basic cloth that ~can be elastically stretched i ndependently of
the absorbent pad 10 as large as possible, it is preferred that each

out ernost side edge 15 of the region over which the absorbent pad 10 is
bonded to the basic cloth 1 is |located inside the inner side edge of the
corresponding side flap 14, and a distance WB from each outernost side
edge 15 to the corresponding outer side edge of the basic cloth 1 is 15 mm
or larger. Wth the undergarnent constructed as descri bed




her ei nabove according to the invention, the basic cloth elastically adapts
itegelf to the novenent of the wearer during use and the absorbent pad al so
elastically adapts itself to the expansion and contraction of said basic
cloth, so the absorbent pad is free fremcollapse as well as parti al
breakage due to the stretch behavior of said basic cloth which mght give
the wearer an unconfortable feeling and significantly reduce its
absortpivity for liquid excretion.

CLAI M5 1. In a disposable undergarnent conprising a basic cloth
made of fibrous non-woven fabric elastically stretchable at least in
| ength and width and provided wth__a wai st-opening and a pair_of

| eg- openi ngs, an Fbrcb? - : -
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- To3447-8 1o
pad intermttently bonded to the surface of said undergarnent, the

i nprovenent characterised by that: said absorbent pad conprises a
topsheet- and a backsheet respectively havi ng an el astic
stretchability at least in wdth and a |iquid- absor bent core
sandwi ched between said topsheet and backsheet, and said core is
shaped to have a thickness gradual | y decreasing frpaoai ; npesg Nt
its outer peri pheral edges to its outer peripheraleh“ACEﬁEﬁﬁ‘gLﬂﬁ?k
di sposabl e undergarnment according to C aigpl, whereinjsai d core have fn
elastic stretchability at least in width and is made at || dhdtJABF1989nt hefic
fiber having elastic stretchability. 3. A dispgsqbl e under gar npnf
according to Claim1l, wherein said COQSJ&ﬁﬂgubstantia | y non-stretchabl g.

1. In a disposable undergarment comprising a basic
cloth made of fibrous non-woven fabric elastically
stretchable at least in length and width and provided with

a waist-opening and a pair of leg-openings, an absorbent

o pad intermittently bonded to the surface of said

undergarment, the improvement characterised by that:

said absorbent pad comprises a topsheet and a

backsheet respectively having an elastic

stretchability at least in width and a 1liquid-

absorbent core sandwiched between said topsheet and

backsheet, and said core is shaped to have a thickness

gradually decreasing from a region adjacent its outer

peripheral edges to its outer peripheral ed‘ges .

2, A disposable undergarment according to Claim 1,

wherein said core have an elastic stretchability at least

in width and is made at least of synthetic fiber having

elastic stretchability.

3. A disposable undergarment according to Claim 1,

wherein said core is substantially non-stretchable.
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