Z[ e3e*/>*  @T>'1 & 7 ~C 2002 DI SPOSABLE DI APER W TH ELASTI Cl ZED WAl ST
REG ONS The present invention relates to a disposabl e diaper for aﬂs70r3EiPnQ[}[]2
and cont ai ni ng body exudates. Mst of conventional disposable diapers,

whet her they are of devel oped types or pull-on types,clm plurality
of elastic nmenbers extending circunf erkntial | y in fr ”,I m mmmmwal st
regi ons and secured under appropriate tension to a backshgg}t .. Jpon relief

of these elastic nmenbers fromthe tension, the front and reaf wai st regi ons
becone elastic and the diaper is prevented by a contractile force from

sl i ppi ng dowDIJkeSABAS! iDIARER WS THX BAFET ¥C DO DhFARSIK REETOMBuUl d cone in
direct contact with a wearer' s skin and not only create a feeling of

di sconfort against a wearer but also |leave their pressure narks on the
wearer's skin. To avoid this problem ~ 7 ~rp zooz -2

The present invention relates to a disposable diaper
for absorbing and containing body exudates.

Most of conventional disposable diapers, whether they
are of developed types or pull-on types, includes a plurality
of elastic members extending circumferentially in front and
rear waist regions and secured under appropriate tension to
a backsheet. Upon relief of these elastic members from the
tension, the front and rear waist regions become elastic and
the diaper is prevented by a contractile force from slipping
down. The elastic members exposed from the backsheet would
come in direct contact with a wearer's skin and not only create
a feeling of discomfort against a wearer but also leave their

pressure marks on the wearer's skin. To avoid this problem,
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t he topsheet has usually been bonded to the backsheet so as to covea Qﬁ
el astic nenbers with these sheets. To cover the elastic nenbers wt R 2002
t he topsheet and the backsheet, these two sheets are usually bonded

together intermttently in zones occupjed by the presence of said elastic
menbers. However, such an arrangenent'%ay often increase a rigidity in the
zones and creates a feeling of disconfort against a wearer. In view of the
probl em as has been descri bed above, it is an object of the present

invention to provide a disposabl e di aper advantageously making it
unnecessarphe ¢opoverctt hasebastilé yneaberisondedh tdhethopstukethentd stches

backsheet and offering a good feeling to a wearer. The object set forth

above is achieved, according to ? I ~Ep 2p02 -3 the invention, by a

di sposabl d| qg&g I ogﬁne
l'i quid-i me)ter vi ous bac énee an “Eh | qU| tersor éeent coe(racteS di sposed bet ween

the topsheet and the backsheet which define a front wai st region, a rear
wai st
To cover the elastic members with both the topsheet and

the backsheet, these two sheets are usually bonded together
intermittently in zones occupied by the presence of said
elastic members. However, such an arrangement may often
increase a rigidity in the zones and creates a feeling of

discomfort against a wearer.

In view of the problem as has been described above, it
is an object of the present invention to provide a disposable
diaper advantageously making it unnecessary to cover the
elastic members with the topsheet and the backsheet and
offering a good feeling to a wearer.

The object set forth above is achieved, according to



region and a crotch region extending between the front waist regiony

rear wai st region and a plurality of elastic nenbers extending
circunferentially in said front and rear wai st regions. In such a
di sposabl e di aper, the present invention is characterized by that el

nmenbers are encircled one |ine by one$

1/ 2 or

the present invention, the backsheet conprises a plastic filmand a

nonwoven fabric |am nated on an outer surface of the plastic

8EP 500

astic

fne with parts of said backsheet by
nore of peripheries. According to another preferred enbodi nent of

1 ? SCP 2002

-4 fil m arithe heireteastian ;rertper sa aréisposabled dhepkiknecbyppeaneihigneaw th
parts of said nonwoven fabric by 1/2 or nore of their peripheries. Fig. 1
is a perspective view showi hg an enbodi nent of di sposabl e di aper according

to the pr e.LSJ. ici-—rbve iio% % pg reteita,II gylpcﬁgfgpirﬁx\@{\}igﬁg'bazc]isshe%tsg%tdi
I'me A-AIn

vi ew t aken "at ong ‘a

a liquid-absorbent core disposed between the topsheet and the

backsheet which define a front waist region, a rear waist

region and a crotch region extending between the front waist

region and the rear waist region and a plurality of elastic

members extending circumferentially in said front and rear

waist regions.

In such a disposable diaper, the present invention is

characterized by that elastic members are encircled one line

by one line with parts of said backsheet by 1/2 or more of

peripheries.

According to another preferred embodiment of the

present invention, the backsheet comprises a plastic film and

a nonwoven fabric laminated on an outer surface of the plastic

onal



Fig. 1; Fig. 3is aviewsinmilar to Fig. 2 showi ng another enbodi mgnt SgP me
the present invention; and Fig. 4 is a viewsimlar to Fig. 2 show ng sti
anot her enbodi nent of the present invention. A disposable diaper according
to the present invention 1 7 ~EP 2002 -5 will be nore specifically
described with reference to the acconpanying drawings. Fig. 1 is a
perspective view show ng an enbodi nent of di sposable diaper 1 according to
the present invention as partially broken away. A disposable diaper 1
conprises a |iquid-pervious topsheet 2 made of a nonwoven fabric, a

| i qui d-i nedw eus! theksheestti® medbeals argl ssciccfliekdmoardlanki gyi dnabsor bent
core 4 di sposed between these topsheet 2 and the backsheet 3 and bonded to
an inner surface of at |east one of these two sheets 2, 3 by neans of

adhesi ve 3g9gty; 4% gl Aed el On LudiB3LLY e 28 180% 9t Py dork-&F their

peripheries.

Fig. 1 is a perspective view showing an embodiment of
disposable diaper according to the present invention as
partially broken away;

Fig. 2 1s a sectional view taken along a line A-A in
Fig. 1;

Fig. 3 is a view similar to Fig. 2 showing another
embodiment of the present invention; and

Fig. 4 is a view similar to Fig. 2 showing still another

embodiment of the present invention.

A disposable diaper according to the present invention



orthogonally to a circunferential direction of the diaper, the di aJeggp Qmm
configurationally conposed of a front waist region 10, a rear wai st region
11 and a crotch region 12 7 1 S E P 2002 -6 extendi ng between these front
and rear waist regions 10, 11. The front and rear waist regions 10, 11 are
pl aced flat upon each other al ong theT?‘transverser opposite side edges
and joined together at a plurality of .spots 5 intermttently arranged
al ong the respective side edges to forma wai st-opening 6 and a pair of
| eg-openings 7. A plurality of elastic nmenbers 8 extend circunferentially
of the frontllange meare wapestifiecp by dOscihibeaddwatle sefaredcander the
appropriate tension to an inner surface of the backsheet 3. Sone of these
el astic nenbers 8 transversely extend across the core 4. Each of the
| eg- openings, 7 .i.s provided .along its peripheral edge with a plurality of
el astic memere %?%%ﬂqﬂ1€%%§n 50 secured under appropriate tension to the
i nner surface of the backsheet 3. The topsheet 2 and the backsheet 3 extend
out war ds beyond transversely opposite side edges of

Fig. 1 is a perspective view showing an embodiment of

disposable diaper 1 according to the present invention as
partially broken away.

A disposable diaper 1 comprises a liquid-pervious
topsheet 2 made of a nonwoven fabric, a liquid-impervious
backsheet 3 made of a plastic film and a liquid-absorbent core
4 disposed between these topsheet 2 and the backsheet 3 and
bonded to an inner surface of at least one of these two sheets
2, 3 by means of adhesive agent.

As viewed longitudinally of the diaper 1, i.e.,
orthogonally to a circumferential direction of the diaper,
the diaper 1 is configurationally composed of a front waist

region 10, a rear waist region 11 and a crotch region 12



17 SEP 2002 the core 4 and these extensions thereof are placed upg? §ﬁ§hz
other and joined together to forma side flap 13 around each of th : 002
| eg-openings 7. Upon relief of the elastic nmenbers 8, 9 fromtheir

tensions, gathers are formed in the front and rear waist regions 10, 11 as
wel | as around the | eg-openings 7, res?)ectively. Fig. 2 is a sectional view
taken along a line AAAin Fig. 1. Each of the elastic nenbers 8
circunferetially extending in the waist regions has its substantially

entire peripheral

surface covered with the inner surface of the backsheet 3

as w || bexgepatieny beterent shesosSraertanch rehavwnai st Fegidns Ty éllastic

menbers 8 are intermttently secured to the inner surface of the backsheet
3. In order to assure that each of the elastic nenbers 8 should

SUbStantiqhkny%%t a%g 5%%21%§¥%t regions 10, 11 are placed flat upon

each other along their transversely opposite side edges and
joined together at a plurality of .spots 5 intermittently
arranged along the respective side edges to form a
waist-opening 6 and a pair of leg-openings 7. A plurality
of elastic members 8 extend circumferentially of the front
and rear waist regions 10, 11 and are secured under
appropriate tension to an inner surface of the backsheet 3.
Some of these elastic members 8 transversely extend across
the core 4. Each of the leg-openings 7 is provided along its
peripheral edge with a plurality of elastic members 9 which
are also secured under appropriate tension to the inner
surface of the backsheet 3. The topsheet 2 agd the backsheet

3 extend outwards beyond transversely opposite side edges of



_g_ be exposed fromthe backsheet 3, the elastic menber 8 is coverkd SE R h2002
the inner surface of the backsheet 3 so that, as viewed in its
cross-section, 1/2 or nore, preferably 2/3 or nore of its periphery may be
covered with the inner surface of the backsheet 3. Though not shown, the
peri pheral surfaces of the respective‘7e1 astic nmenbers 8 may be covered with
the i nner surface of the backsheet 3 using a first pair of rolls, a second
pair of rolls provided downstream of the first pair of rolls, a third pair
of rolls arranged downstream of the second pair of rolls and an applicator
arranged béteweenet hearfd rtdte sgaextehsiohlssthadepheaseqdmtqshivposf epghl s to
intermttently apply the elastic nenbers 8 with adhesive agent. The el astic
menbers 8 travel together with the backsheet 3 longitudinally of these

Chird pai FOET 3s) Shedor It RE s donderal Poci At rEt R L gt R er af
surface with a

of the leg-openings 7. Upon relief of the elastic members

8, 9 from their tensions, gathers are formed in the front and

rear waist regions 10, 11 as well as around the leg-openings

7, respectively.

Fig. 2 is a sectional view taken along a line A-A in
Fig. 1.

Each of the elastic members 8 circumferetially
extending in the waist regions has its substantially entire
peripheral surface covered with the inner surface of the
backsheet 3 as will be apparent from its cross-section shown
in Fig. 2. The elastic members 8 are intermittently secured

to the inner surface of the backsheet 3. In order to assure

that each of the elastic members 8 should substantially not



plurality of grooves each extending conpletely around the periphergl7 SEP 2002
surface and presenting a circular-arc-shaped cross-section slightly |arger
than the cross-section of the elastic nmenber 8. A differential speed of
revol ution between the first pair of rolls and the second pair of rolls
generate a tension in the elastic menb¥rs 8 being travelling fromthe first
pair of rolls to the second pair of rolls and the elastic nenbers 8 thus
tensioned are applied, in this course, with adhesive agent by the
applicator. Now the elastic nenbers 8 are placed against the inner surface
of the badksheaioedaniirémurther bacaebketoget Hdre vildsthe hember Boishe
second pair of rolls . On the second pair of rolls, the elastic nenbers 8
are received ~ Z sty ~00z -,0_in the grooves and the outer surface of
the backshegl, 34 3.RhaGed 9ISt e ReriPleral suchage of sbhenbel| formed
wi th the grooves. ereupon, the el"asti ¢ renber s are préssed intd the
respective grooves and the backsheet 3 also is partially pressed by these
el astic nenbers 8 into the

as viewed in its cross—-section, 1/2 or more, preferably 2/3

or more of its periphery may be covered with the inner surface
of the backsheet 3.

Though not shown, the peripheral surfaces of the
respective elastic members 8 may be covered with the inner
surface of the backsheet 3 using a first pair of rolls, a
second pair of rolls provided downstream of the first pair
of rolls, a third pair of rolls arranged downstream of the
second pair of rolls and an applicator arranged between the
first pair of rolls and the second pair of rolls to
intermittently apply the elastic members 8 with adhesive
agent. The elastic members 8 travel together with the

backsheet 3 longitudinally of these elastic members 8 from



respective grooves. In this way, the elastic nenbers 8 are secured i? p
part of the backsheet 3 in the respective grooves and have their perip Erazmu
surfaces covered with the backsheet 3. The backsheet 3 to which the elastic
menbers 8 have been bonded travels to the third pair of rolls . The elastic
menbers 8 are preferably made of strih%ilike nat ural rubber, synthetic
rubber, etc. each presenting a circular or oval cross-section. The elastic
menbers 8 are secured to the backsheet 3 preferably using hot nelt

adhesive. Figs . 3 and 4 are sectional views respectively show ng 1 7 SAP
2002 -11 dheerfiatsitvepaémwbodi mehls b the pribs@mainvehticdn sonm®nleabt
differing fromthe enbodi nrent shown in Fig. 2. The enbodi nent shown by Fig.
3is simlar to the enbodi nrent shown by Fig. 2 so far as the diaper

conpri ses .the i quid-pervi oys e t J i O T per i o acksheet 3
and the Iﬁﬁ%ﬁé*%%ggg6gﬁggcg$ef§9ﬁ§§p§ée%t%égﬁggﬁﬂ#ﬁg%e tm&“%%ggf%'g, 3.
This enbodinent differs fromthe enbodi nent shown in Fig. 2 in that the

el astic nmenbers 8 are secured to
plurality of grooves each extending completely around the

peripheral surface and presenting a circular-arc-shaped
cross—-section slightly larger than the cross-section of the
elastic member 8.

A differential speed of revolution between the first
pair of rolls and the second pair of rolls generate a tension
in the elastic members 8 being travelling from the first pair
of rolls to the second pair of rolls and the elastic members
8 thus tensioned are applied, in this course, with adhesive
agent by the applicator. Now the elastic members 8 are placed
against the inner surface of the backsheet 3 and further
travel together with the latter to the second pair of rolls.

On the second pair of rolls, the elastic members 8 are received



the outer surface of the backsheet 3. The elastic nenbers 8

circunferentially extending in the waist regions have their substantlaFry

002

entire peripheral surfaces secured to and covered with the outer surface of

t he backsheet 3 as will

shown in Fig. 3. According to the enbddi-nent shown by Fig. 4, the
2D02 -12 backsheet 3 conprises a plastic film 3a and a nonwoven fabric 3b
| am nated on an outer surface of the plastic film3a. The elastic nenbers 8

circunferentially extending in the wai st

be apparently understood fromtheir cross-sections

1 7 SEP

regi ons have their substantially

entire permphédrealgrgnvieac esdbabeedute rasdrdever ef whehbacgkisheet Surnbace of
t he nonwoven fabric 3b as will be apparently understood fromtheir
cross-sections shown in Fig. 4. It is also possible to secure the elastic

rorber o 8 %A QULER SUALGR AL R n0NURYED SAGLC Sy Alsed itese

alternat|

menber s are covered with the outer

nonwoven

nts as

the grooves. Thereupon, the elastic members 8 are pressed

into the respective grooves and the backsheet 3 also is

partially pressed by these elastic members 8 into the

respective grooves. In this way, the elastic members 8 are

secured to a part of the backsheet 3 in the respective grooves

and have their peripheral surfaces covered with the backsheet

3. The backsheet 3 to which the elastic members 8 have been

bonded travels to the third pair of rolls. The elastic members

8 are preferably made of string-like natural rubber,

synthetic rubber, etc. each presenting a circular or oval

cross-section. The elastic members 8 are secured to the

backsheet 3 preferably using hot melt adhesive.

Figs. 3 and 4 are sectional views respectively showing

hé respec I VE el astic
surface of t he backsheet 3 or with the



fabric 3b forming a part of the backsheet 3 so that, as viewed i nTth&EpP 2pp2
cross-sections, 1/2 or nore, preferably 2/3 or nore of their peripheries
may be covered with the outer surface of the backsheet 3 or the nonwoven
fabric 3b form ng the part 17 SEP 2002 -13 of the backsheet 3. The

di sposabl e di aper according to the prééént i nventi on advant ageously nakes
it unnecessary to cover the elastic nenbers with both the topsheet and the
backsheet . The area over which the topsheet should be bonded to the
backsheet can be reduced by a total area occupied by the presence of the

el asti ¢ nerdteriadridre rettelyireerfteel digth® peasehheidivapeions sompwbasd. 17
SEP 2002 -14 WHAT IS CLAIMED I'S: 1. A disposable diaper (1) conprising a

| i qui d- pervi ous

differing from the embodiment shown in Fig. 2.

The embodiment shown by Fig. 3 is similar to the
embodiment shown by Fig. 2 so far as the diaper comprises the
ligquid-pervious topsheet 2, the liquid-impervious backsheet
3 and the liquid-absorbent core 4 disposed between these two
sheets 2, 3. This embodiment differs from the embodiment
shown in Fig. 2 in that the elastic members 8 are secured to
the outer surface of the backsheet 3. The elastic members
8 circumferentially extending in the waist regions have their
substantially entire peripheral surfaces secured to and
covered with the outer surface of the backsheet 3 as will be

apparently understood from their cross-sections shown in Fig.

According to the embodiment shown by Fig. 4, the



topsheet (2), a liquid-inpervious backsheet (3) and a quuid-absor?$né ore
(4) disposed between the topsheet (2) and the backsheet (3) so tha &P 2002
di aper (1) may be longitudinally conposed of a front waist region (10) , a
rear waist region ( 11 ) and a crotch region ( 12 ) extendi ng between the
front and rear wai st regions (10, llyﬂzénd a plurality of elastic nenbers
(8) extending circunferentially in said front and rear waist regions ( 10,
11 ) , said disposable diaper (1) being characterized in that: said elastic
menbers (8) are encircled one line by one line with parts of said backsheet
(3) by 1/ dagrkshered dfcoteriseera phesicés. £ilm Ba7 agERa 200Wovks ZabAic

di sposabl e di aper (1) according to Caim1l, wherein said backsheet (3)
conprises a plastic filmand a nonwoven fabric | am nated on an outer

surface ol 335 RLAsH 64l Mand saLd-eLast i IpIeke o 8) a1 8a engiect ed one

line by one I'fne wt Ssal d nonwoven r|c by or nore of their
peri pheri es.

elastic members 8 circumferentially extending in the waist
regions have their substantially entire peripheral surfaces
bonded to and covered with an inner surface of the nonwoven
fabric 3b as will be apparently understood from their
cross—-sections shown in Fig. 4. It is also possible to secure
the elastic members 8 to an outer surface of the nonwoven
fabric 3b. Also in these alternative embodiments as shown
in Figs. 3 and 4, the respective elastic members are covered
with the outer surface of the backsheet 3 or with the nonwoven
fabric 3b forming a part of the backsheet 3 so that, as viewed
in their cross-sections, 1/2 or more, preferably 2/3 or more
of their peripheries may be covered with the outer surface

of the backsheet 3 or the nonwoven fabric 3b forming the part
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the elastic members and thereby a feeling to wear the diaper

is improved.
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1. A disposable diaper (1) comprising a liquid-pervious
topsheet (2), a liquid-impervious backsheet (3) and a
liguid-absorbent core (4) disposed between the topsheet (2)
and the backsheet (3) so that the diaper (1) may be
longitudinally composed of a front waist region (10), a rear
waist region (11) and a crotch region (12) extending between
the front and rear waist regions (10, 11), and a plurality
of elastic members (8) extending circumferentially in said
front and rear waist regions (10, 11), said disposable diaper
(1) being characterized in that:

said elastic members (8) are encircled one line by one

line with parts of said backsheet (3) by 1/2 or more of their

peripheries.
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