{Description} {Title of Invention} DI SPOSABLE WEARI NG ARTI CLE { Techni cal

Fi el d} 50001} The present invention relates to di sposable wearing
articles and nore particularly to di sposable wearing articles such as

di sposabl e di apers, disposable toilet-training pants, disposable

i nconti nent pants, disposable sanitary pants and the 10 |i ke, each provided
in a crotch region thereof with leg elastic elenents secured thereto in a
curved state. {Background} [0002} Conventionally, wearing articles

i ncl udi ng elasticized 15 | ateral portions adapted to be put in close

contact wphsthe-mesarer's thighs are known. For exanple, JP 2000-254176 A
(PTL 1) dlscloses a di sposable wearing article including a pair of
elast|C|2fg dféeéﬁj t€1 on both sides of a |iquid-absorbent structure
each prov de ura ty of 20 strand- or string-like leg elastic

el enent s. {Cltatlon LlsH}(éPatent Literature} {0003}
D1ISPOSABLE WEARING ARTICLE

{Technical Field}
5 {0001}

The present invention relates to disposable wearing
articles and more particularly to disposable wearing articles
such as disposable diapers, disposable toilet-training pants,
disposable incontinent pants, disposable sanitary pants and the

10 1like, each provided in a crotch region thereof with leg elastic
elements secured thereto in a curved state.
{Background}
{0002}
Conventionally, wearing articles including elasticized
15 lateral portions adapted to be put in close contact with the
wearer's thighs are known. For example, JP 2000-254176 A (PTL
1) discloses a disposable wearing article including a pair of
elasticized lateral portions on both sides of a
liquid-absorbent structure each provided with a plurality of
20 strand- or string-like leg elastic elements.
{Citation List}
{Patent Literature}

{0003}



2 {PTL 1} JP 2000-254176 A {Summary} {Technical Problen} {0004} 5In wearing

articles such as disposable diapers, it is generally required for a crotch

region to have, inits mddle and in tthe vicinity thereof, a fit better

than that in the other regions in order to prevent body waste from si deway

| eaking out of the article. In the wearing article according to the 10

i nvention disclosed in PTL 1, each of elasticized |lateral portions is

provided in its entire area in a transverse direction with leg elastic

el ements extending in a longitudinal direction in parallel one to another

at regul af PTht &F vab s20 W +h5 &Uh 2an arrangenent, it is inpossible to make a

tensile stress 15 in the mddle of the crotch regi on outstanding. Wile the

tensile strgss.generated by the leg elastic el enents may be locally

enhanced by adjusting the total nunber or the total tensile stress of the

| eg elasti? e%enen%s §£§qnfuch measure i s adopted that the el asticized

| at eral pé THonsca %F e 20 shoul d excessively tighten the wearer's | egs

and create a feeling of disconfort against the wearer. Furthernore, to

i ncrease tABOhUnber of the elastic elements locally, an additional step for

this purpose will be required. {0005} An object of the present

i nvention is tolprosdden@ aitsipdsablseichearsi g sapotseblle dippeved sd¢ tisat t he

tensile stress in the mddle of the crotch region as well as in the

vicinity gehbesedy Lafibesebrt 8 botigheryitdanc Ratde ot hels kagidars

wi t hout adjusting the nunber and thickness of the leg elastic elenents and

arelativ la ody waj ini - ect the
Sb&]. Egg‘%@ﬁﬁgﬂgé?ﬁe£géﬁ %.gg%%ﬂgﬁﬁnpgﬂ?ggfﬁﬁfgﬁd?%?ﬁ?%%&

wearer's skin'from ed wth y wast e. ution ['em
regions in order to prevent body waste from sideway leaking out
of the article. In the wearing article according to the
10 invention disclosed in PTL 1, each of elasticized lateral
portions 1is provided in its entire area in a transverse
direction with leg elastic elements extending in a longitudinal
direction in parallel one to another at regular intervals. With
such an arrangement, it is impossible to make a tensile stress
15 in the middle of the crotch region outstanding. While the
tensile stress generated by the leg elastic elements may be
locally enhanced by adjusting the total number or the total
tensile stress of the leg elastic elements, when such measure
is adopted that the elasticized lateral portions as a whole
20 should excessively tighten the wearer's legs and create a
feeling of discomfort against the wearer. Furthermore, to
increase the number of the elastic elements locally, an

additional step for this purpose will be required.



10{ 0006} According to the present invention, there is provided a

di sposabl e wearing article having a |l ongitudinal direction and a transverse
direction orthogonal to the |ongitudigal direction, including a side facing
the wearer's skin and a side facing away 15 fronthe wearer's skin, a front
wai st region, a rearwai st region and a crotch regi on extendi ng between the
front and rear wai st regions. {0007} The inprovenent according to the
present invention is 20 characterized in that the crotch region is provided
in respective lateral portions with a plurality of leg elastic elements so
as to be sfoefchable and contractible in the |ongitudinal direction and, of
the leg elastic elenents, the 4 outernpst elastic elenent in each of the

| ateral portiong hgsj&cshape te@NGave]ahtC Ul ¥Rchi b Lengidt ushidaldey gi ddl e
zone of the crotch region and in the vicinity thereof. {0008} 5The present

I nventi Ondfglgééilgfglwle%riiggl é@@fafé‘?%k%@&%@%h&%‘ ‘ék?gvsc'ensile stress

in the middle of the crotch region as well as in the vicinity
5 thereof can be set to be higher than in the other regions without
adjusting the number and thickness of the leg elastic elements
and a relatively large body waist retaining space can be formed
to protect the wearer's skin from being soiled with body waste.
{Solution to Problem}
10 {0006}
According to the present invention, there is provided a
disposable wearing article having a longitudinal direction and
a transverse direction orthogonal to the longitudinal direction,
including a side facing the wearer's skin and a side facing away
15 fromthe wearer's skin, a front waist region, a rear waist region
and a crotch region extending between the front and rear waist
regions.
{00071}
The improvement according to the present invention is
20 characterized in that the crotch region is provided in
respective lateral portions with a plurality of leg elastic
elements so as to be stretchable and contractible in the

longitudinal direction and, of the leg elastic elements, the



(1) The leg elastic elenents include a plurality of strand- or string-Ilike
first leg elastic elenents extending rectilinearly in the | ongitudinal
direction i mediately inboard of the %20 respective side edges of the crotch
region and a plurality of strand- or stripe-like second leg elastic

el ements extending in the |longitudinal direction outboard of the first |eg
el astic elenments as viewed in the transverse direction, each of the second
l eg elastic elenments having a shape concavely curved in 15 a longitudinally
m ddl e zone of the crotch region and in the vicinity thereof. (2) The
wear i ng avtitetmosinedludes caellegand- absedbent sheucttiam laprathedst bashe si de
of the crotch region facing the wearer's skin and el asticized | ateral

portions adaptRd-becBee 5Pacade20i MpWaSHf oM hAEl { nduidd=ahses kemthst ruct ure
under contraction of the leg elastic elements. (3) Elasticized regions

defined b e first le l.asti,.c el. tensile stress higher than
that of e 5%??%i5%gﬁo %%gr%héjﬁbSP%g§Q%§ Eﬁé%gggénd |l eg elastic el enents.
(4) A dinension by which the second |leg elastic elenents are spaced from
the first {PB@B&l astic elenents is graduat!ly reduced as the first and second
leg elastic elenments get closer to the 5 mddle zone of the crotch region.
(5) The front dhtk peasewdi stvergiconsddieidehil hgdiryl weaanbbdinenistici zed
wai st panel and the crotch region is defined by a crotch nenber partially
attached we theiglasticized wai st panel. 10(6) The crotch nmenber has front
and rear ends and at | east one of the front and rear ends is attached to

the outer syrfiacq.gfofhe. el asthelzed: wal sto pAOSLo( T) EaER of. e second

| eg el asti ement’'s 1 ncludes a concavely curved segnent in the mddl e zone

of the crotch region and in , . o
string-Tike first leg elastic elements extending rectilinearly

in the longitudinal direction immediately inboard of the
10 respective side edges of the crotch region and a plurality of
strand- or stripe-like second leg elastic elements extending
in the longitudinal direction outboard of the first leg elastic
elements as viewed in the transverse direction, each of the
second leg elastic elements having a shape concavely curved in
15 a longitudinally middle zone of the crotch region and in the
vicinity thereof.
(2) The wearing article includes a liquid-absorbent structure
attached to the side of the crotch region facing the wearer's
skin and elasticized lateral portions adapted to be spaced
20 upward from the liquid-absorbent structure under contraction
of the leg elastic elements.
(3) Elasticized regions defined by the first leg elastic

elements have a tensile stress higher than that of elasticized



15 the vicinity thereof and a pair of rectilinear segnents being contiguous
to the concavely curved segnent and respectively extending to ends of the
second leg elastic el ements opposite i°on the | ongitudinal direction wherein
t he concavely curved segnent has a tensile stress higher than that of the
rectilinear 20 segnent. {Advantageous Effects of Invention} {00091 6

provi ded al ong side edges thereof with a plurality of leg elastic el enents
contractibly attached thereto under tension so as to extend in the
longitudinal direction. O the elastic elenents defining the leg elastic

el enent s, réhieoes ade f tndd b et sdopnng leg ehesdutsedemastei.ewed in the
transverse direction have concavely curved segments in the |ongitudinally

mddl e zong) of dhedchy egien end idcdhe Meidialsy itheneakntW bhet hi s
uni que arrangenent the tensile stress of the regions defined by these

concavel y. U yed. SGOURDLS 1y, be et ca be. A0, i gher, dhian 19 Lhgcather

regi ons w varyrng 't k|n er and t ess o the
el astic elenments. {Brief EEscrlgtlon of Draw ngs} {001011% : 1kglg. 1is
a per spectf Ve S ifdwSEnai mf T 683%%?%¢%939$%£§9t8a865ﬁ% ?%%ﬁf% £
di sposabl e wearing articles according to a first enbodi nent of the present
i nventd onnid#lg. zah&i gf the scrptdr tdeglilop.cut away pl an vi ew showi ng t he
di aper as has been devel oped and flattened in the front-back
(5) The front and rear waist regions are defined by an annular
elasticized waist panel and the crotch region is defined by a
crotch member partially attached to the elasticized waist
panel.
10 (6) The crotch member has front and rear ends and at least one
of the front and rear ends is attached to the outer surface of
the elasticized waist panel.
(7) Each of the second leg elastic elements includes a concavely
curved segment in the middle zone of the crotch region and in
15 the vicinity thereof and a pair of rectilinear segments being
contiguous to the concavely curved segment and respectively
extending to ends of the second leg elastic elements opposite
in the longitudinal direction wherein the concavely curved
segment has a tensile stress higher than that of the rectilinear
20 segment.
{Advantageous Effects of Invention}

{0009}

According to the present invention, the crotch region is



direction after the front and rear wai st regi ons have been 20 peel ed off at
seans as viewed fromthe inner surface of the diaper. {Fig. 3}Fig. 3(a) is
a sectional view taken along the lineéin Fig. 2 and Fig. 3(b) is a
sectional viewsimlar to 7 Fig. 3(a) but illustrating the diaper put on
the wearer's body. {Fig. 41 Fig. 4 is a sectional view taken along the line
IV-1Vin Fig. 2. {Fig. 5}Fig. 5is a plan view of a crotch nenber. 5 {Fig.
6} Fig. 6 is a perspective viewillustrating a part of the diaper
manuf act uri ng apparatus used to make the crotch nenber. {Fig. 7}Fig. 7 is a
pl an vi ewpsbmidled bbokygsi8e shgesngheheosecnridh enbpdinehttofofhéepr esent

i nvention. 10 {Description of Enbodinments} {0011} <First Embodi ment>

Fig. 1 isca;pefsperddamt:icewrshen Blyaa € sposablredirapendd@ asneaenexanpl e

of the disposable wearing articles according
so as to extend in the longitudinal direction. Of the elastic
elements defining the leg elastic elements, the elastic
5 elements lying on the outside as viewed in the transverse
direction have concavely curved segments in the longitudinally
middle zone of the crotch region and in the vicinity thereof.
With this unique arrangement, the tensile stress of the regions
defined by these concavely curved segments may be set to be
10 higher than in the other regions without varying the kind, the
number and the thickness of the elastic elements.
{Brief Description of Drawings}
{0010}
{Fig. 1} Fig. 1 is a perspective view showing a disposable
15 diaper as one example of disposable wearing articles according
to a first embodiment of the present invention.
{Fig. 2} Fig. 2 is a partially cutaway plan view showing the
diaper as has been developed and flattened in the front-back
direction after the front and rear waist regions have been
20 peeled off at seams as viewed from the inner surface of the
diaper.
{Fig. 3} Fig. 3(a) is a sectional view taken along the line

ITI-III in Fig. 2 and Fig. 3(b) is a sectional view similar to



15 to a first enbodi nent of the present invention, Fig. 2 is a partially
cutaway plan view showi ng the diaper 10 as has been devel oped and fl attened
in the front-back direction after front and rear waist regions have been
peel ed of f from each other at seans 18 as viewed fromthe inner surface of
the diaper 10, Fig. 20 3(a) is a sectional view taken along the line in
Fig. 2 and Fig. 3(b) is a sectional viewsimlar to Fig. 3(a) but
illustrating the diaper 10 put on the wearer's body, Fig. 4 is a sectional
view taken along the line IV-IVin Fig. 2 and Fig. 8 5is a plan view of a
crotch nerfber 312) bnotEild.uskraaihigquieddbserbemt ost thetwaaread 9 bodyt
illustrated for convenience of illustration. {0012} 5Referring to Figs. 1
and 2, thepdispesabl eidi aper 210 Hasodal engitiididiah 1 &h§ etlel Dihe'TaRIVA
transverse direction X orthogonal to the longitudinal direction Y, an
inaginaryigepger &ine P-P bisecting a dinension of the diaper 10 in the
transversé directfon X including a side facing the wearer's skin and a 10
side facing away fromthe diaper wearer's skin, an annul ar el asticized
wai st panéfidi éhd a fdi%t éh ifeAbBL2R2VAEY athed ?60?%% BtHeSbf the annul ar
wai st panel 11 to define a front waist region 13, a rear waist region 14
and a TrofEhgregion FEoextendi agoeérspaet 1 ongiitandiiddlusdineddinidon wabét ween
the front and rear waist 15 regions 13, 14. The diaper 10 is forned
symret ri cgkl yhakpupdhgahiBgefar yn§ eiirddue uBeR. tdhealed astd ervaicat panel
11 includes a front waist panel 16 defining the front waist region 13 and a
rear waisf Hgggl 17 defining the rear waist region 14. {00131 20The front
wai st paneF has a horizontally |ong substantially rectangul ar shape
contoured by an_inner_.end_16a intersecting with the crotch nenber. 12 and
extending{Fﬁgth%}traﬁEﬁ%rQelai?e@%??wy5€weﬁFQhk%ﬁq%hgﬁf%b%dpﬁgggdnﬁo and
spaced

P the second embodiment of the present invention.

10 {Description of Embodiments}
{0011}
<First Embodiment>
Fig. 1 is a perspective view showing a disposéble diaper
10 as one example of the disposable wearing articles according
15 to a first embodiment of the present invention, Fig. 2 is a
partially cutaway plan view showing the diaper 10 as has been
developed and flattened in the front-back direction after front
and rear waist regions have been peeled off from each other at
seams 18 as viewed from the inner surface of the diaper 10, Fig.
20 3(a) is a sectional view taken along the line III-III in Fig.
2 and Fig. 3(b) is a sectional view similar to Fig. 3(a) but
illustrating the diaper 10 put on the wearer's body, Fig. 4 is

a sectional view taken along the line IV-IV in Fig. 2 and Fig.



9 fromthe inner end 16a and extending in the transverse direction X and
both side edges 16c, 16d extending in the longitudinal direction Y between
the inner and outer ends 16a, 16b. {0®141 5The rear wai st panel 17 is
substantially the sane as the front waist panel 16 in size as well as in
shape and its horizontally |ong substantially rectangul ar shape is
contoured by an inner end 17a intersecting wwth the crotch nenber 12 and
extending in the transverse direction X, an outer end 17b 10 opposed to and
spaced fromthe inner end 17a and extending in the transverse direction X
and bot h $i des edggslat7cyidwd ogxt @ndinogcihn ndreodondilt udimaFidi-rezti en Y
between the inner and outer ends 17a, 17b. {0015} 15Both si de edges 16c,

16d of the;ifuentamabshep@nettibcante boih side gdgesiliastiddeal the rear
wai st panel 17 are put flat and joined together at seans 18 arranged

internitt%gh%gpkgnggeokopgiéég%%gigiyrection Y to define a waist-opening 20

and a pair o €g- openi ngs ig. 1). The seans 18 nmay be forned by
20 joininq means of well known art, for exanple, various kinds of
heat-sealiﬁ@lgéchniques such as heat-enbossing treatnments or ultrasonic
sealing treatnments. {0016} 10 The front waist panel 16 includes a
first 2opsheet RSf¢yrimg do Fhessidentagi ngia e smegeblesd skpar alit hast i r st
backsheet 24 lying on the side facing away fromthe wearer's skin, each
bei ng for ged ofqgikreahhablE and ydrophebi c anonwovernsfabrdeseotibn X

[ i quid-inpervious but noisture-pervious plastic sheets or | am nated sheets

ther eof Whekgbhohhess Lie 13A8eksaan 1%%%@ ggg&l ARG n DYy Rt er

internediary o ot ne sives (not o at” | east one of

tzzesg ;Ihﬁ té?l?tz%IB—zP %:"Ll'secl?‘ce{I\lAgegndfrrPeensHornséfLc%%%?a%e@%Oa.’Lnndtltlgecrfalnrs%terbsaeCksheet

direction X, including a side facing the wearer's skin and a

10 side facing away from the diaper wearer's skin, an annular
elasticized waist panel 11 and a crotch member 12 attached to
the side of the annular waist panel 11 to define a front waist
region 13, a rear waist region 14 and a crotch region 15 extending
in the longitudinal direction Y between the front and rear waist

15 regions 13, 14. The diaper 10 is formed symmetrically about the
imaginary center line P-P. The elastic waist panel 11 includes
a front waist panel 16 defining the front waist region 13 and
a rear waist panel 17 defining the rear waist region 14.
{0013}

20 The front waist panel 16 has a horizontally long
substantially rectangular shape contoured by an inner end 1l6a
intersecting with the crotch member 12 and extending in the

transverse direction X, an outer end 16b opposed to and spaced



10 of strand- or string-like front waist elastic elenments 25 extending in
the transverse direction X are contractibly attached under tension in the
transverse direction X with hot nelt &dhesives (not shown) so that the
front waist panel 16 nmay be elasticized at |east in the transverse
direction X. It is 15 also possible to bond the first topsheet 23 and the
first backsheet 24 to each other only by the internediary of hot nelt
adhesives with which the respective elastic elenents constituting the front
wai st elastic elenents 25 are coated. {00171 20The rear wai st panel 17
i ncl udes arsmddrdihops ket l@6ahgioxgconlinigeli sitte frmigwpndrediesareios skin
and a second backsheet 27 lying on the side facing away fromthe wearer's
skin, each beingdrordeed eligbseatbabl &4 ang dndinephebiceenoswgyendfiabli cs or
11 Iiquid-inpervious but noisture-pervious plastic sheets or | am nated
sheets thgt rei h : r d o] ch her by the
internedi§$§8%¥M€§t?n%ﬁ%wﬁﬁﬁégﬁgégg%ﬁééﬂg%?ﬁ%%gaggﬁ%eéggb %?Efeast one of
t hese sheeé; 56, 27. Between 5 the second topsheet 26 and the second
backsheet ! } A plurality of strand- or string-like rear waist elastic
el ements 28 extending in the transverse direction X are contractibly
attached under Tlemgicenr valsheanedndVerseuistesttiiod 1x wWhehsaee afelhe
adhesi ves (not shown) so that the rear wai st panel 17 may 10 be el astici zed
at | east Frohbevwhigasyaense dig eciiHizeX ast weslakbso ipossidppe tndband the
second topsheet 26 and the second backsheet 27 only by the internediary of
hot nelt i i i - i i wt uti ng
the rear af ot ol Botl 6 oot e 98 ard coaren’ 15(OB1B) The aroreh mmber
12 is contoured by a front end 31 extending in the transverse .djrection X
in the frgﬁta%wﬁQQ?rrEﬁgdﬁhﬁépﬁﬁrﬁgﬁFlﬁﬂdW% 5ﬁﬁb§§8£F Iﬁﬂﬁb%ﬁé@% "From t he
front

extending in the transverse direction X, an outer end 17b

10 opposed to and spaced from the inner end 17a and extending in
the transverse direction X and both side edges 17c, 17d
extending in the longitudinal direction Y between the inner and
outer ends 17a, 17b.

{0015}

15 Both side edges 16c, 16d of the front waist panel 16 and
both side edges 17c¢, 17d of the rear waist panel 17 are put flat
and joined together at seams 18 arranged intermittently in the
longitudinal direction Y to define a waist-opening 20 and a pair
of leg-openings 21 (See Fig. 1). The seams 18 may be formed by

20 joining means of well known art, for example, various kinds of
heat-sealing techniques such as heat-embossing treatments or
ultrasonic sealing treatments.

{0016}



end 31 in the longitudinal direction and extending in the 20 transverse
direction X in the rear waist region 14 and both side edges 33, 34 spaced
from and opposed to each other in thel@ransverse direction X and extending
in the longitudinal direction Y. In the diaper 10 havi ng been devel oped and
12 flattened, the crotch nenber 12 is substantially forned of a vertically
long rectangle (See Fig. 2). {0019} The crotch nenber 12 has a front end 35
attached to the 5 outer surface of the front wai st panel 16, a rear end 36
attached to the outer surface of the rear wai st panel 17, an internediate
zone 37 ext endi Mg fnothealiengianedi halindilndetisohi¥sbéwebnethis3 tyong and
rear ends 35, 36, a crotch topsheet 38 fornmed of a plastic film a crotch

backsheet ;3% fordmee ohcanhreat habl e andskOnhyds oprabisx pesweventfabric and
a |iquid-absorbent structure

lying on the side facing away from the wearer's skin, each being

formed of breathable and hydrophobic nonwoven fabrics or

5 liquid-impervious but moisture-pervious plastic sheets or

laminated sheets thereof wherein these two sheets are bonded

to each other by the intermediary of hot melt adhesives (not

shown) applied to at least one of these sheets 23, 24. Between

the first topsheet 23 and the first backsheet 24, a plurality

10 of strand- or string-like front waist elastic elements 25

extending in the transverse direction X are contractibly

attached under tension in the transverse direction X with hot

melt adhesives (not shown) so that the front waist panel 16 may

be elasticized at least in the transverse direction X. It is

15 also possible to bond the first topsheet 23 and the first

backsheet 24 to each other only by the intermediary of hot melt

adhesives with which the respective elastic elements

constituting the front waist elastic elements 25 are coated.
{0017}

20 The rear waist panel 17 includes a second topsheet 26 lying

on the side facing the wearer's skin and a second backsheet 27

lying on the side facing away from the wearer's skin, each being

formed of breathable and hydrophobic nonwoven fabrics or



40 attached to the side of the crotch topsheet 38 facing the wearer's skin.
The crotch topsheet 38 and the crotch backsheet 39 are bonded to each ot her
with hot melt adhesives (not shown) applied to at |east one of these two
sheets 38, 39. Both lateral 15 portions of these two sheets 38, 39 bonded
to each other are folded inward to define a pair of elasticized |ateral
portions 41 extending in the longitudinal direction Y on the inner surface
of the Iiquid-absorbent structure40.The |iquid-absorbent structure 40 at

| east includes a sem -rigid 20 absorbent core forned froma m xture of

super - absdrihent- popymeropar biitl ewizstdretpktvpabp filserts chastiert st Pff ness

hi gher than the other sheets and wapped with a |iquid-pervious sheet.

{0020} 13aminated Tdi=d©spetidoss ehastisi zedsé atws alhgeard iaers bdhdaave i nner
si de edges 42 defined by the respective side edges of the crotch top- and

backsheet 5,39, %ff%@@éc}d%g, LGS REL y L0RLy A0 TN AL 143 and Ut ef

si de edges efin i'nes rrespon Ing to the both side edges

33, 34 of the crotch nber 2) al on h the el era

portions ZTCHPe 3RS é%ahstt ﬁ@gc%gr 5% ShER ﬁgiéfc’néeﬂi ES%Wefél At the
front and rear ends 44, 45 of the respective elasticized |ateral portions
41, front thadseward énﬁsheétt%feacddﬂtﬂwStB@pEﬁéB’tC]%lG@é‘f 2y rigPlthealgty
respective elasticized lateral portions 41 and front and rear ends of the
crotch baeksheetan3d® aje sealeg-1Dget hesr wiwiah sadheisistel o egi ensnéd8, 249
extending in the transverse direction X, respectively. In consequence, body

vaste 11 0wi00,a08;PrTRALd NG, LALO.HAE besReEtbe el 251 etedalatiend

port i ons

attached under tension in the transverse direction X with hot
melt adhesives (not shown) so that the rear waist panel 17 may

10 be elasticized at least in the transverse direction X. It is
also possible to bond the second topsheet 26 and the second
backsheet 27 only by the intermediary of hot melt adhesive with
which the respective elastic elements constituting the rear
waist elastic elements 28 are coated.

15 {0018}

The crotch member 12 is contoured by a front end 31
extending in the transverse direction X in the front waist
region 13, a rear end 32 opposed to and spaced from the front
end 31 in the longitudinal direction and extending in the

20 transverse direction X in the rear waist region 14 and both side
edges 33, 34 spaced from and opposed to each other in the
transverse direction X and extending in the longitudinal

direction Y. In the diaper 10 having been developed and



15 through the front and rear ends 44, 45 should not |eak out of the diaper
10. Though not illustrated, the front and rear ends 44, 45 of the

el asticized lateral portions 41 are sééured to the crotch topsheet 38
defining the front and rear ends 31, 32 of the crotch nmenber 12 by various
types of bondi ng neans such 20 as adhesives. Wth the front and rear ends
44, 45 of the elasticized |ateral portions 41 secured to the front and rear
ends 31, 32 of the crotch nmenber 12 in this manner, body waste excreted
onto the |iquid-absorbent structure 40 should not |leak 14 out of the

di aper 10fflhtoaghda gap whitch weubdrof Aei wi seodmrtefal lpetinewred lod £ront and
rear ends 44, 45 of the elasticized lateral portions 41 and the front and

rear endsv3iri3210) 16€gcratcdhdmbelecl?diglhe)adhesive regions 48, 49 may
be formed by various 5 types of the sane adhesives as or different fromthe
hot nelt ﬁggigﬁves applied to the entire inner surfaces of the crotch top-
and backsheets 38, 39, or the other neans such as heat sealing treatnents,
and ultrasonic sealing treatnments_or conhi nation %gereof. %?%%p%ﬁl
Referring to Fi§e FAHIbOGHCES: {hd @t astirorzed™ Fat 2rili " HIGT &fs TAE are
respectively provided with a plurality of strand- or string-like first |leg
el astit ebetentsiSGcandf &hel Urenti wyief minednds, errear eng-3¢ ke teedsnd | eg

el astic elenments 15 51 and thereby the elasticized |ateral portions 41 are

el astici zed @te baast dur e bongict védh Nalaiditr @eide ON7Y. ad he tieiretdiané second
|l eg elastic elenents 50, 51 are sandw ched between the two sheets 38, 39

and Secur%QnEh§fQ58xﬁﬂﬂ§ﬁ;Eﬁnéﬂé”lddbfgyainal direction Y between the
front and rear ends 35, 36, a crotch topsheet 38 formed of a
plastic film, a crotch backsheet 39 formed of a breathable and
10 hydrophobic nonwoven fabric and a liquid-absorbent structure
40 attached to the side of the crotch topsheet 38 facing the
wearer's skin. The crotch topsheet 38 and the crotch backsheet

39 are bonded to each other with hotmelt adhesives (not shown)
applied to at least one of these two sheets 38, 39. Both lateral
15 portions of these two sheets 38, 39 bonded to each other are
folded inward to define a pair of elasticized lateral portions
41 extending in the longitudinal direction Y on the inner
surface of the liquid-absorbent structure 40. The
liquid-absorbent structure 40 at least includes a semi-rigid
20 absorbent core formed from a mixture of super-absorbent polymer
particles and fluff pulp fibers having stiffness higher than

the other sheets and wrapped with a liquid-pervious sheet.

{0020}



I ongitudinal direction Y with hot nelt adhesives (not shown). 20
Specifically, in the disposable diaper for adult, front and rear ends 50a,
5la, 50b, 51b of the first and secondl}eg elastic elenents SO, 51 are

| ocated at a distance of about 15 to about 100mm fromthe front and rear
ends 44, 45 of the elasticized 15 lateral portions 41. Wile the first and
second leg elastic elenents 50, 51 are provided in the formof strand- or
string-like elastic elenents according to the present enbodi nent,
sheet-like elastic elenents my be used so long as 5 the desired effect of
t he present inven respeanibe edbtaiinédedI@@22h1 portiomhdlfiawt iandrsecond

|l eg elastic elenents 50, 51 have the front and rear ends 50a, 5l1la, 50b, 51b

are retraglgd dJeRS ih HeeMnbhS | EABLr KL J18afe §DES Athe ASF MhesErEathed
cut-back and, for 10 the purpose of upllft prevention, preferably these

front and rear cﬁggc? 51%8 59?%&%%% e%@&@lk%oﬁ%a%ﬁgl%gﬁheha ger

anount of adhésives € “anoun S|ves appli e ot

regi ons. Nbre ) eC|f|caII , the basis nass of adhesives to X.the flrst
and seconfitt ed &I a8 CO‘étF%?reﬁtléieSOGd%%S adt WnhBrELES betMeefﬁ’ltC#] L¢PGPch t op-
and backsheets 38, 39 is preferably in a range of 0.5 to 10.0g/n2 while the
basisEhas$cotradh©sdueﬁtbdﬂsﬂhUMh@hdehﬂkﬁﬁoaﬁ,éﬁdOfé@e<@ﬁdsﬂsmamb§Ia, 50b,
51b between the two sheets 38, 39 is preferably in a range of 3 to 80g/n2.

100231 204 idildisf wated ik Engst3tayeanthtd @l doreiohehit epre @nddbacksheets
38, 39 haV|ng respective inner ends integrally seal ed together.

Spec'f'Cahﬁ%ar&hﬁ?%hﬁh88&§s§§ﬁf%%k%%% the diaper 10. At the front and

rear ends 44, 45 of the respective elasticized lateral portions
41, front and rear ends of the crotch topsheet 38 defining the
10 respective elasticized lateral portions 41 and front and rear
ends of the crotch backsheet 39 are sealed together with
adhesive regions 48, 49 extending in the transverse direction
X, respectively. In consequence, body waste flowing and
permeating into the respective elasticized lateral portions 41
15 through the front and rear ends 44, 45 should not leak out of
the diaper 10. Though not illustrated, the front and rear ends
44, 45 of the elasticized lateral portions 41 are secured to
the crotch topsheet 38 defining the front and rear ends 31, 32
of the crotch member 12 by various types of bonding means such
20 as adhesives. With the front and rear ends 44, 45 of the
elasticized lateral portions 41 secured to the front and rear
ends 31, 32 of the crotch member 12 in this manner, body waste

excreted onto the liquid-absorbent structure 40 should not leak



integrate with hot nelt adhesives applied thereto in a planar 16 or
fibrous pattern to assure sealed condition wthin the respective

el asticized lateral portions 41 and théreby to prevent the first |eg

elastic elements 50 fromfalling off through the inner side edges 42 of the

respective first

leg 5 elastic elenments 50. {00241 Referring to Fig. 3(b),
an apparent dinension of each of the elasticized | ateral
transverse direction X is defined by the di nension
edge 42 10 and the outer side edge 43 as long as the el asticized | ateral

portions 41 in the
bet ween the i nner side

41

is kept ipuanf therdiapdnlethstaliea ddoweerh wmdet othereffedte defithe first
and second leg elastic elenents 50, 50 secured to the respective

el astici zgdthatarale pesit AA8 Elar Ehese el Bsbiaizedl hat et atePorticons 41
rai se thenselves toward the 15 wearer's body and the crotch region 15 is

Stericall%ogﬁggﬁgegl and the front and rear ends 31, 32 of the crotch

10

15

20

member 12. The adhesive regions 48, 49 may be formed by various
types of the same adhesives as or different from the hot melt
adhesives applied to the entire inner surfaces of the crotch
top- and backsheets 38, 39, or the other means such as heat
sealing treatments, and ultrasonic sealing treatments or
combinations thereof.

{0021}

Referring to Figs. 2 through 5, the elasticized lateral
portions 41 are respectively provided with a plurality of
strand- or string-like first leg elastic elements 50 and a
plurality of strand- or string-like second leg elastic elements
51 and thereby the elasticized lateral portions 41 are
elasticized at least in the longitudinal direction Y. The first
and second leg elastic elements 50, 51 are sandwiched between
the two sheets 38, 39 and secured thereto under tension in the
longitudinal direction Y with hot melt adhesives (not shown) .
Specifically, in the disposable diaper for adult, front and rear
ends 50a, 5la, 50b, 51b of the first and second leg elastic
elements 50, 51 are located at a distance of about 15 to about

100mm from the front and rear ends 44, 45 of the elasticized



I n consequence, the elasticized |lateral portions are spaced upward fromthe
| i qui d-absorbent structure 40 and cone in contact with the wearer's

i ngui nal regions. Wth the diaper 10 pat on the wearer's body, the crotch
menber 12 has a shape like 20 a bag suspended fromthe el asticized wai st
panel 11 (See Fig. 1). \Wen body waste is excreted onto the

| i qui d-absorbent structure 40 in such a state of the diaper 10 put on the
wearer's body, the |iquid-absorbent structure 40 is spaced downward from
17 the wearer's buttocks under its own wei ght and thereby a body waste
retentionlspacelfporteopsrdly Wetlentihen fofr stsodpdwastenis leor aedsbétween t he
wearer's body and the |iquid-absorbent structure 40. 5{0025} The
first legeebashts elognentsa%@ igwdwided hige th3) ebastbe elwmds or
rectilinearly extending along the inner side edge 42 of the elasticized
ateral 4% in.the;Lonoliudinal didechion loolharsecond Leg ebaskigeel ements
51 includ8 a1 pfurall y of elastic el enments each including concavely
curved segnent 53 in the mi._ddl e zone of the crotch region 12 and
rectilineafPeedhent s Bhetss 156 ‘ﬁéa%Bh‘f iedﬁﬁl?éltﬁomf‘%é’ecgﬁ@gv%? y-C G8d
segnent 53 and extending in the vicinity of the front and rear ends 35, 36
of thebcrohehdaeibed dfedc5{F026F present invention can be obtained.

{0022}

The first and second leg elastic elements 50, 51 have the
front and rear ends 50a, 5la, 50b, 51lb are retracted inward from
the front and rear ends 44, 45 by so-called cut-back and, for

10 the purpose of uplift prevention, preferably these front and
rear ends 50a, 5la, 50b, 501b are locally coated with larger
amount of adhesives than the amount of adhesives applied to the
other regions. More specifically, the basis mass of adhesives
to fix the first and second leg elastic elements 50, 50 as whole

15 Dbetween the crotch top- and backsheets 38, 39 is preferably in
a range of 0.5 to 10.0g/m? while the basis mass of adhesives
to sandwich the front and rear ends 50a, 5la, 50b, 51b between
the two sheets 38, 39 is preferably in a range of 3 to 80qg/m?.
{0023}

20 As illustrated in Fig. 3(a) and Fig. 4, crotch top- and
backsheets 38, 39 having respective inner ends integrally
sealed together. Specifically, these sheets 38, 39 are

integrate with hot melt adhesives applied thereto in a planar



More specifically, a wdth dinmension L1 of each of the elasticized |ateral
portions 41 in the transverse direction X is preferably in a range of 30 to
120mm nore preferably, in a range ofl®0 to 100nm and a di mensi on by whi ch
the first and 20 second leg elastic elenents 50, 50 are spaced from each
other in the transverse direction Xis in a range of 3 to 20nm A di nension
L2 by which the outernpst point 53a of the concavely curved segnent 53 is
spaced fromthe outer side edge 43 of the 18 elasticized lateral 41 is in
a range of about 20 to about 50mm In this way, the first and second | eg

el asti c ebengnbsobl, Bl tgeh closesstoe eachletthepnidittioe middiier zohe of the
crotch region 15 and the elastic elenents are locally gathered to enhance a
5 tensil e stress; vLOBSLAUERE L Ya naté§a90§§kl@£§n§04@utadd1e@feeﬂ@55¢5tbn close
contact with the wearer's skin and thereby to prevent body waste from
sideways | eaking 1n ap.effective nmanner..In additio h i tress
can be |O€5?Y§n n%%%cgﬁr%ﬁt %%te%%?ﬁé?i?%FT$é§ e%%i?%oétf%%gfgé ?ﬁg el astic
el ements t hensel ves 10 and/ or partiaII% i ncreasing the nunmber of _the

el astic eFRrewsl. thdikedads do ad@ictitoRtot NeosESRRALSVRPF FFPEat 8N of a
manuf acturing process. In the vicinity of the ends of the respective

el astii zetatateralemports dits. 41, the first leg elastic elenents 50 are
spaced fromthe second |l eg elastic 15 elenents 51 by a given distance so
that thesepepgs may cone in planar contact with the wearer's skin and

t hereby prevent body waste fromleaking out in the vicinity of these ends.

{0027) Referring to Fig. 3(b), an apparent dimension of each of

the elasticized lateral portions 41 in the transverse direction
X is defined by the dimension between the inner side edge 42
10 and the outer side edge 43 as long as the elasticized lateral
41 is kept in an inwardly folded state. However, under the effect
of the first and second leg elastic elements 50, 50 secured to
the respective elasticized lateral portions 41, these
elasticized lateral portions 41 raise themselves toward the
15 wearer's body and the crotch region 15 is sterically deformed.
In consequence, the elasticized lateral portions are spaced
upward from the liquid-absorbent structure 40 and come in
contact with the wearer's inguinal regions. With the diaper 10
put on the wearer's body, the crotch member 12 has a shape like
20 a bag suspended from the elasticized waist panel 11 (See Fig.
1) . When body waste 1s excreted onto the liquid-absorbent
structure 40 in such a state of the diaper 10 put on the wearer's

body, the liquid-absorbent structure 40 is spaced downward from



Referring to Fig. 3(b), the respective elasticized 20 |ateral portions 41
have the required width dinension L1 in the transverse direction X and the
concavel y curved segnments of the secohd leg elastic elenents 51 are spaced
fromthe side edges of the |iquid-absorbent structure 40 by the required
dinmension 19 in the mddle zone of the crotch region 15 and in the
vicinity thereof. Wth the diaper 10 of this arrangenent put on the

wear er' s body,

the regions provided with the first and second | eg elastic

el ements 50, 51 are held in contact with the wearer's 5 inguinal regions
and the réheonsadef | nédithetoksenndbe Yiespeot iweégbit @pd sl @bsgdy of the
second leg elastic elenents 51 and the associ ated side edges of the

l'i qui d- abgeebentetsdiicdliEpadl, fdnekupbvaref rétentegi ofisbeagwaend ug t he

wi dth di nension L2 trai

formed between the wearer's body and the ligquid-absorbent

structure 40.

The first leg elastic elements 50 include three (3)
elastic elements rectilinearly extending along the inner side
edge 42 of the elasticized lateral 41 in the longitudinal
direction Y. The second leg elastic elements 51 include a
plurality of elastic elements each including concavely curved
segment 53 in the middle zone of the crotch region 12 and
rectilinear segments 54, 55 being contiguous to the concavely
curved segment 53 and extending in the vicinity of the front

and rear ends 35, 36 of the crotch member 12.

More specifically, a width dimension L; of each of the
elasticized lateral portions 41 in the transverse direction X
is preferably in a range of 30 to 120mm, more preferably, in

a range of 60 to 100mm and a dimension by which the first and

5 {0025}
10
15 {0026}
20

second leg elastic elements 50, 50 are spaced from each other
in the transverse direction X is in a range of 3 to 20mm. A
dimension L, by which the outermost point 53a of the concavely

curved segment 53 is spaced from the outer side edge 43 of the



down. Conpared to the case in which the second leg elastic 10 el enents 51
rectilinearly extend in the longitudinal direction Y and/or the elasticized
| ateral portions 41 have an insuffici &t height dimension, the present
enbodi nent nmakes it possible to forma relatively |arge space for retention
of body waste and thereby to protect the wearer's skin from being soiled 15
with body waste. If the height dinension of the elasticized | ateral
portions 41 is 30mmor less, it is inpossible to formthe body waste
retention space of the desired volume and there is possibility that the
wear er' s skaatntghed e tsgialledl viis hnbodyngesté.alddutt B€ heiagitutdbA®Asi on of
the elasticized |lateral 20 portions 41 exceeds 120nm the volune of the

body wast enretentinn spaceiwst |lahecm® iooebas gest O fldnoyn it s@resy of the
wearer's body and the inner side edges 42 of the respective elasticized

I at eral pgregcol%sseﬁltgjégckggx:hglfc?&etﬂg npirdoqveeE!)ﬁ‘B of the crotch region

15 and the elastic elements are locally gathered to enhance a
5 tensile stress. Consequently, it is possible to put these zones
in close contact with the wearer's skin and thereby to prevent
body waste from sideways leaking in an effective manner. In
addition, the tensile stress can be locally enhanced without
adjusting the tensile stress of the elastic elements themselves
10 and/or partially increasing the number of the elastic elements.
This leads to reduction of cost and simplification of a
manufacturing process. In the vicinity of the ends of the
respective elasticized lateral portions 41, the first leg
elastic elements 50 are spaced from the second leg elastic
15 elements 51 by a given distance so that these ends may come in
planar contact with the wearer's skin and thereby prevent body
waste from leaking out in the vicinity of these ends.
{0027}
Referring to Fig. 3(b), the respective elasticized
20 lateral portions 41 have the required width dimension L; in the
transverse direction X and the concavely curved segments of the
second leg elastic elements 51 are spaced from the side edges

of the liquid-absorbent structure 40 by the required dimension



20 with each other. As a result, the opening defined between the inner side
edges 42 will becone narrower and, in sone cases, there is a possibility

t hat body waste coul d not properly extPeted onto the I|iquid-absorbent
structure 40. 5{0028} The length dinension L2 as has been descri bed above
is preferably set in a range of 0.20 to 0.95 tinmes and nore preferably set
in arange of 0.30 to 0.85 tinmes of the width dinmension LI. If the length
dimension L2 is less than 0.20 times 10 of the width dinension LI, the

di mrension by which the first leg elastic elenments 50 are spaced fromthe
concavel yioutivedisedeentse 53 afhet heosels orebiay 16l astin dlheneardndtywi | | be
unacceptably wi dened and the elastic elenents nmay not be | ocally gathered.

I n consequgReeort hgidestkedat epst| €0 sbfessi Fayraghgdhehe phicabadtaend
eventually the effect of the present invention nay not be obtained. If the

length di %QEE?“S ngocﬁ}(,c%%%srgggéns provided with the first and second

leg elastic elements 50, 51 are held in contact with the wearer's

5 inguinal regions and the regions defined between the respective
outer side edges 53a of the second leg elastic elements 51 and

the associated side edges of the liquid-absorbent structure 40,
inclusive of the regions each having the width dimension L, trail
down. Compared to the case in which the second leg elastic

10 elements 51 rectilinearly extend in the longitudinal direction
Y and/or the elasticized lateral portions 41 have an
insufficient height dimension, the present embodiment makes it
possible to form a relatively large space for retention of body
waste and thereby to protect the wearer's skin from being soiled

15 with body waste. If the height dimension of the elasticized
lateral portions 41 is 30mm or less, it is impossible to form

the body waste retention space of the desired volume and there

is possibility that the wearer's skin might be soiled with body
waste. If the height dimension of the elasticized lateral

20 portions 41 exceeds 120mm, the volume of the body waste
retention space will become too large to follow movement of the
wearer's body and the inner side edges 42 of the respective

elasticized lateral portions 41 will get close to or overlap



times of the width dinension 1,1, the concavely curved segnents 53 of the
second leg elastic elenents 51 may intersect with the first leg elastic

el enents 50 depending on various factéfs such 20 as the nunber and the

| ocation of the first leg elastic elenents 50 and an excessively high
tensile stress may be generated, w th apprehensive result such that the
wear er shoul d experience unconfortable feeling and pressure marks |eft on
the his or her 21 skin. It should be noted here that, while the

el asticized lateral portions 41 of the crotch region 15 are provided with
the firstwvand saeclomdtteey ékastiesElenthtesobonisd detoradl mpttwearh&hgr esent
enbodi nent, these leg elastic elenents 50, 51 nmay 5 be arranged not on the

el astici zednkat efab f@fdd ons vl 1bdkcdeesttyowar thed siide setigesackst he
crotch region 15 so long as the sane effect as that of the present

eent o AR08 ot A 0TS D ABIPTLBLT 890 bl Bt oo
hygher e Lhet o 0. L0o gl BPLLl FeT Lopons defied by ihe second | eg
5 {0028}

The length dimension L, as has been described above is
preferably set in a range of 0.20 to 0.95 times and more
preferably set in a range of 0.30 to 0.85 times of the width
dimension I;. If the length dimension L; is less than 0.20 times

10 of the width dimension L;, the dimension by which the first leg
elastic elements 50 are spaced from the concavely curved
segments 53 of the second leg elastic elements 51 will be
unacceptably widened and the elastic elements may not be locally
gathered. In consequence, the desired tensile stress may not

15 Dbe created and eventually the effect of the present invention
may not be obtained. If the length dimension L; exceeds 0.95
times of the width dimension L, the concavely curved segments
53 of the second leg elastic elements 51 may intersect with the
first leg elastic elements 50 depending on various factors such

20 as the number and the location of the first leg elastic elements
50 and an excessively high tensile stress may be generated, with

apprehensive result such that the wearer should experience

uncomfortable feeling and pressure marks left on the his or her



the tensile stress in the elasticized regions defined by the first leg

el astic elenments 50 is about 1.05N 10mm and the 15 tensile stress in the

el asticized regions defined by the setbond | eg elastic el enents 51 is about
0. 49N/ | Om according to the present enbodiment. By setting the tensile
stress in the regions closest to the wearer's inguinal regions, i.e., in
the el asticized regions defined by the first leg elastic elenments 20 50 to
be higher than the tensile stress in the elasticized regions in the
vicinity of the inner side edges 41 of the elasticized |ateral portions 41,
possi bl y ektmr ringskbdédaps heakdgédecafe body ,wastieleamdeciast herzed
effectively prevented. In 22 addition, the dinension by which the inner

si de edges,of i he,d2SReGt hYe-elasdt icGozed Hagesallpentd prsvidiear vispaced
from each other can be sufficiently assured and these el asticized | ateral

portions 41 can rais h lve ffici hi e 5. vol une of
t he body QgiﬁéjF% gﬂﬁi%%ggggégxf§§%€§l§b§€%$¥%%é2?%&éﬁ“%gﬁﬁé?gﬁg Egn be

further enlarged. It should be appreciated here that the respective tensile
stress of tRa@FGTHIL SRRCLEEBRE” | BT 4S0 ELePehemt e%?}?t%f%rra 368&5/

selectively set by varying various factors such as the nunber and the
stretch rl¢i arnfnghe not on the elasticized lateral portions 41 but

directly on the side edges of the crotch region 15 so long as

the same effect as that of the present invention can be obtained.
{0029}

The tensile stress in the elasticized regions defined by

10 the first legelastic elements 50 is preferably higher than that

in the elasticized regions defined by the second leg elastic

elements 51. Specifically, at the time point of 80% stretch,

the tensile stress in the elasticized regions defined by the

first leg elastic elements 50 is about 1.05N/10mm and the

15 tensile stress in the elasticized regions defined by the second

leg elastic elements 51 is about 0.49N/10mm according to the

present embodiment. By setting the tensile stress in the regions

closest to the wearer's inguinal regions, 1i.e., in the

elasticized regions defined by the first leg elastic elements

20 50 to be higher than the tensile stress in the elasticized

regions in the vicinity of the inner side edges 41 of the

elasticized lateral portions 41, possibly occurring sideways

leakage of body waste can be further effectively prevented. In



10 elastic elenents. {0030} The tensile stress in the regions

el asticized by the first and second leg elastic elenents 50, 51 is neasured
by the nethod as described bel ow. 15190311 The di aper 10 is devel oped to
put the first and second |leg elenents 50, 51 in a stretched state. A
portion of the elasticized lateral 41 including the first leg elastic
elements 50 is cut off as a test piece 1 and a portion of the elasticized
20 lateral 41 including the rectilinear segnment 54, 55 of the second | eg

el astic elenments 51 is cut off as a test piece 2. Each of the first and
second t estidptéces tilse aligterigiomabiynghacli ensiorey isideugidagst Ré thRer- and
outernost elastic elenents) 23 of about 10mmin the transverse direction X

of the di apepediavd1asdiaeaston tefrabestt 1601 (dnekpdiag fhen kanpt h of
30mm over | apped by the chucks of the tester) in the |ongitudinal direction

Y of the diaper. 10se Eﬂ%f%‘igggly%s}%@ﬁ%ﬁ Oy PRRSUr &M cized lateral

portions 41 can raise themselves sufficiently. In this way, the
5 volume of the body waste retention space formed above the crotch

member 12 can be further enlarged. It shouldbe appreciated here

that the respective tensile stress of the first and second leg

elastic elements 50, 51 may be selectively set by varying

various factors such as the number and the stretch ratio of the

10 elastic elements.

{0030}

The tensile stress in the regions elasticized by the first
and second leg elastic elements 50, 51 is measured by the method
as described below.

15 {0031}

The diaper 10 is developed to put the first and second
leg elements 50, 51 in a stretched state. A portion of the
elasticized lateral 41 including the first leg elastic elements
50 is cut off as a test piece 1 and a portion of the elasticized

20 lateral 41 including the rectilinear segment 54, 55 of the
second leg elastic elements 51 is cut off as a test piece 2.
Each of the first and second test pieces is a strip having a

dimension (including the inner- and outermost elastic elements)



5 of region width (a dinension in the longitudinal direction Y of the

di aper 10) of the respective test pieces. Each of the test piece 1 and the
test piece 2 is secured in a contractéd state between chucks (the initial
chuck distance is set to a range of 20 to 30mm and appropriately adjusted
if desired) of 10 the Tensile Tester (manufactured by Shimadzu Corporation
in Japan). Fromthe initial state, the test piece is stretched at a tension
rate of 100mmmn in the direction corresponding to the |ongitudinal
direction Y of the diaper 10 and a load (m\) is neasured at the nonment the
t est pi ecefhalsobeehlmt rigt dived tirent5e8680 of rehiei omxd rrdl Ibhestdieshed Ol engt h
(80% of the maxinmally stretched length of the test piece 1 or 2

cor r espondhAgat @ihdies MBXiJRIRLALSPL a0eRENE nE Nud ey | angiltaidjtmalo ddizoeet i on Y
of the diaper 10). Tensile stress is calculated froma calculating formula

of neasur egi i Hdm 0032 :Ref.errihng again
to Figs. §Q?¥Z%H§%é”%20€%% %%%%%r(%;qis af?%cquq%b{Pﬁelfggégggﬁéglouter
surfaces of the front and rear i St anel%.ég% %7 in a front adhesive
regi on 619aRACEIPRAY Of I dheRFV e Or el 0N S62 Gt T REG®E Iﬁ@FaﬁﬁFFmEE%esives
applied to the surface of the front end 35 and the rear end 36 of the

cr ot chd nepfiered ot a¢idith t te diegneios sRi Bhe rewprictudigial. diedtiem Yadhesi ve
region 61 substantially overlaps the inner end 16a of 5 the front wai st
panel 16 amdthasdiasebst@ntdfalhy teapezoi dal tshape sy oWxath Wf amel nner
end 6la extending in the transverse direction X between the inner side

edges 42 ot thg;respechiyea ) astichzede! at erale Nordd ons AL Rt k& ser ot ch

menber 12, an

state between chucks (the initial chuck distance is set to a
range of 20 to 30mm and appropriately adjusted if desired) of
10 the Tensile Tester (manufactured by Shimadzu Corporation in
Japan) . From the initial state, the test piece is stretched at
a tension rate of 100mm/min in the direction corresponding to
the longitudinal direction Y of the diaper 10 and a load (mN)
is measured at the moment the test piece has been stretched to
15 80% of the maximally stretched length (80% of the maximally
stretched length of the test piece 1 or 2 corresponding to the
maximum displacement in the longitudinal direction Y of the
diaper 10). Tensile stress is calculated from a calculating
formula of measured value (mN) / region width (mm).
20 {0032}
Referring again to Figs. 2 - 4, the crotch member 12 is
attached to the respective outer surfaces of the front and rear

waist panels 16, 17 in a front adhesive region 61 and a rear



outer end 61b substantially overlapping the front end 31 of the 10 crotch
menber 12 and extending in the transverse direction X and both side edges
61c extendi ng between the inner and odfer ends 6la, 61b obliquely with
respect to the center line P-P so that each of these side edges 61c extends
outward as viewed in the transverse direction X as it extends outward as
viewed in 15 the longitudinal direction Y. The rear adhesive region 62 has
a substantially rectangul ar shape which is horizontally |ong and incl udes
an inner end 62a substantially overlapping the inner end 17a of the rear
wai st panebthéd7iaad eextoend? nig fiimethey threanse ét selidisiewts eppXiadd-@aihheut er end
62b substantially 20 overl apping the rear end 32 of the crotch nenber 12

and extend;pgak8 shed ansyer seddis egld @meXrehh &he 16 ot tardcrearhadhesi ve
regions 61, 62, sub-regions 63 (corresponding to shaded portions in Fig. 2)

in which ﬁgﬁbggn?ﬁ fgéiﬁﬁm%ﬁg Jggier's skin, respectively. The front

adhesive region 61 substantially overlaps the inner end l6a of

5 the front waist panel 16 and has a substantially trapezoidal
shape contoured by an inner end 6la extending in the transverse
direction X between the inner side edges 42 of the respective
elasticized lateral portions 41 of the crotch member 12, an
outer end 61b substantially overlapping the front end 31 of the

10 crotch member 12 and extending in the transverse direction X
and both side edges 61lc extending between the inner and outer
ends 6la, 61b obliquely with respect to the center line P-P so
that each of these side edges 61lc extends outward as viewed in

the transverse direction X as it extends outward as viewed in

15 the longitudinal direction Y. The rear adhesive region 62 has
a substantially rectangular shape which is horizontally long

and includes an inner end 62a substantially overlapping the
inner end 17a of the rear waist panel 17 and extending in the
transverse direction X and an outer end 62b substantially

20 overlapping the rear end 32 of the crotch member 12 and extending
in the transverse direction X. In the front and rear adhesive
regions 61, 62, sub-regions 63 (corresponding to shaded

portions in Fig. 2) in which the inner surface of the



25 |iqui d-absorbent structure 40 is bonded to the respective outer surfaces
of the front and rear wai st panels 16, 17 may be left not coated with
adhesive. In this case, void spaces af® defined between the

i qui d-absorbent structure 40 and the front and rear 5 wai st panels 16, 17
so that these void spaces may function as pockets adapted to absorb and to
retain body waste. 100331 By attaching the front and rear ends 35,
36 to the respective outer surfaces of the front and rear waist panels 10
16, 17, the volune of the body waste retention space can further enlarged.
It shoul dlbguagpeksoabed: shatconeedfO thddndent t erndie3se aprlct hiee pederend 36
may be attached to the outer surface of the associ ated one of the wai st

panel s 16gutfaseslONgnasribet VAl aef whher hodye Wastes neteay iven 1sgace can
be effectively 15 enlarged. When the rear end 36 is attached to the outer

surface of the, LAl oL st pansle 11, 40G BAdY VASLe sk %E@Qtélﬁé‘d%ﬁﬁﬁ%dcan be

shaped in accor ance Wt ape o e wear er uttocks and thereby
feeling to wear the djaper 10 can be | roved 100 % ﬁp g- 6.iS a

per spect | VELHFERrAR 119t TERTHP L part %ﬁu%ﬁ48ﬁﬁ5$5 G T8 FRRITG T he

di aper 10, nore particularly, illustrating a step of making the crotch
nenber512wauﬁtFP@neEE ltthe 1ifnehi Hea dittests gridnspared may sturgid eésnd webs

138, 139 26 are fed is designated by MD and the direction intersecting
with thispbskdesi gaapedd byo Ahsd 8D Ref ergtaio todyi aste.first web 138 as

stock materials for
{0033}
By attaching the front and rear ends 35, 36 to the
respective outer surfaces of the front and rear waist panels
10 16, 17, the volume of the body waste retention space can further
enlarged. It should be appreciated that one of the front end
35 and the rear end 36 may be attached to the outer surface of
the associated one of the waist panels 16, 17 so long as the
volume of the body waste retention space can be effectively
15 enlarged. When the rear end 36 is attached to the outer surface
of the rear waist panel 17, the body waste retention space can
be shaped in accordance with the shape of the wearer's buttocks
and thereby feeling to wear the diaper 10 can be improved.
{0034}
20 Fig. 6 is a perspective diagram illustrating a part of
an apparatus for making the diaper 10, more particularly,

illustrating a step of making the crotch member 12. In Fig. 6,

the machine direction in which first and second webs 138, 139



5 the crotch topsheet 38 is stretched by a tension roll (not shown)
extending in the cross direction CD and then guided by a guide roll 140 to
a press step 143 including a pair of §vess rolls 141, 142. Second web 139
as stock materials for the crotch backsheet 39 is stretched by a tension
roll (not shown) 10 extending An the cross direction CD and then fed to an
adhesi ve coating step 144. In the adhesive coating step 144, the entire

i nner surface 139a of the second web 139 is coated with hot nelt adhesives
to bond the first and second webs 138, 139 to each other and sinultaneously
to sandwi eheaquais dafsifgrregtedclontMands hESdékast i on mertiserseciBh:aawisthock
material for the first leg elastic elenents 50 and a pair of second
ContinUOU§h§Ea§§i@e§§ﬂQﬁﬁ§jkglcﬁﬁ stock material for the second leg elastic
el ements 51 between the two webs 138, 139 and to secure themtherebetween.
After havkag 9 en coated with hot nelt adhesive, the second web 139 20 is
guided to ss step 143. {00361 In the press step 143, the first

cont i nuous elastlc 27 dlrectlon VD, whi | Pe second continuous el astic
menber's 151 ar RGSHIIIN 68 Bt hioght VEToEFRy £ foscr PPATTHG A 126 i n t he
cross direction CD so as to draw undul ation repeated in the cross direction
CD. The fthstcrandhseagositeacodBiirususeettzst by areaberen Fo150{nasshewa) pr essed
together with the first web 138 and the second web 139 to form conposite
web 160. bkatehaln@and ieBscebssepesitienveb e texdnegdiagdilsy theuraehi ne
direction MD and opposed to each other in the cross direction CD are fol ded

e BRSSP a0, B 0BG e

conposite we ( manner, concavel'y curved segnents of the
curved Segfibnt 4133 FRCPHS HeBondll &5 eFask Bo %2‘#‘351?3 31) “BreRET i n the
cross direction CD
backsheet 39 is stretched by a tension roll (not shown)
10 extending in the cross direction CD and then fed to an adhesive
coating step 144. In the adhesive coating step 144, the entire
inner surface 139a of the second web 139 is coated with hot melt
adhesives to bond the first and second webs 138, 139 to each
other and simultaneously to sandwich a pair of first continuous
15 elastic members 150 as stock material for the first leg elastic
elements 50 and a pair of second continuous elastic members 151
as stockmaterial for the second leg elastic elements 51 between
the two webs 138, 139 and to secure them therebetween. After
having been coated with hot melt adhesive, the second web 139
20 1s guided to a press step 143.
{0036}

In the press step 143, the first continuous elastic

members 150 are arranged to be rectilinear in the machine



15 with a force stronger than a force exerted on the rectilinear segnents
162 extending in front of and behind (corresponding to the rectilinear
segnents 54, 55 of the first leg elastic elenents 51) and thereby generate
a tensile stress higher than that generated in the rectilinear segnents
162. As a result, 20 in the rectilinear segnents 162, the second continuous
el astic nenbers 151 are slightly stretched or not stretched at all in the
cross direction CD. Consequentially, in the respective elasticized | ateral
portions 41, the concavely curved segnents 28 53 of the second | eg elastic
el enent s 8ireotkon M lwisé ecohtastcwnd hedhiel mearseels sitiguingaberegilbhs and
contribute to inprovenent in fit and, at the sane tinme, allow the body

waste ret §PéideiSlFl%Pceed"ﬁ’éimggk@vleébgﬁj:;{r%y”&sdinﬁQifn@*Hﬁﬁs Reb atii vaky 5 | ow
tensile stress generated in the rectilinear segnments 54, 55 serves to

prevent the workabili.t m_|_ower.i t.Q i nt he
tensile stTégs ﬁﬁgﬁtﬁﬁé(ii%%fsgﬁadfggﬁggﬁggggégl§%§%%§%ﬁ2n3§%¥§ggﬁ%nber 12
are attached to the elasticized waist panel 11, It is _alsq possjble to set
the 10 t efAsFpetsprddy EPetﬁér%%ﬁﬁébéﬁ§089rQ%th%ﬂﬁﬁ%ﬁgafgf‘f8eﬁ ®FSwer t han
that of the rectilinear segnents 162 by, for exanple, regulating the

osci |l Iati dh0anpbl tawke mofestskkel oogekhati ngthariee 14ig:s{ 0638138 and the

second web 139 to form composite web 160. Lateral portions of
composite web 160 extending in the machine direction MD and
opposed to each other in the cross direction CD are folded inward
to form the elasticized lateral portions 41.
10 {0037}
In the composite web 160 formed in this manner, concavely
curved segments of the second continuous elastic members 151
(corresponding to the concavely curved segments 53 in the second
leg elastic elements 51) are pulled in the cross direction CD
15 with a force stronger than a force exerted on the rectilinear
segments 162 extending in front of and behind (corresponding
to the rectilinear segments 54, 55 of the first leg elastic
elements 51) and thereby generate a tensile stress higher than
that generated in the rectilinear segments 162. As a result,
20 in the rectilinear segments 162, the second continuous elastic
members 151 are slightly stretched or not stretched at all in
the cross direction CD. Consequentially, in the respective

elasticized lateral portions 41, the concavely curved segments



15 <Second Enbodi nent > Fig. 7 is a plan view of the crotch nmenber 12
simlar to Fig. 5, illustrating a second enbodi nent of the present

i nvention. For convenience of illustr&ion, like Fig. 5, the

i qui d-absorbent structure 40 is indicated by imginary |lines 20 and basic
features of the diaper 10 are simlar to those in the first enbodi nent.
Only dissimlarities fromthe first enbodinment will be described bel ow.
{0039} 29 Referring to Fig. 7, a dinmension by which each pair of

t he adj acent second leg elastic elements 51 is spaced from each other in

t he trans¥grske tiier setdvmd g slgraduatlamaretudédcase tihesé ogkasbtintaekenent s
51 get closer to the mddle zone of the 5 crotch region 15. In other words,

these adj aeent ehastyLsalenentis;@ahal osestiche eagh otbetriputhe eencavely
curved segnents 53 thereof. According to the present enbodi nent, the

tensile siress ofcfhe ekastigized Lateral 41,can,beoseld g hgeque hi gher as

t hey get cl'oser di’e’zSne o crotc¢h reglon thereby
the m ddl e zone of the crotch reglon 15 can be in close contaiﬁ W th
e

the wear eFe&eRki ¢ JROGH0R2ASNE tS0ERTABLEH HIS TP eﬁ%@“@ BREAE L ¥EMer s such
as the elasticized wai st panel 11 and the crotch nenber 12, various 15
ki nds of maveremtie delnesssegdnenathd fnelle oieqiiididlie@go§§bm§rm§aﬁi4mg
article my be selectively used. Wiile so-called pants-type di aper 10
i ncl udi ngsthecelast itei zedveaitsttRan@lribbility from lowering due to
interference between the tensile stress when the front and rear
ends 35, 36 of the crotch member 12 are attached to the
elasticized waist panel 11. It is also possible to set the
10 tensile stress of the concavely curved segments 161 to be lower
than that of the rectilinear segments 162 by, for example,
regulating the oscillation amplitude of the oscillating arms
146.
{0038}
15 <Second Embodiment>
Fig. 7 is a plan view of the crotch member 12 similar to
Fig. 5, 4illustrating a second embodiment of the present
invention. For convenience of illustration, like Fig. 5, the
liquid-absorbent structure 40 is indicated by imaginary lines
20 and basic features of the diaper 10 are similar to those in the
first embodiment. Only dissimilarities from the first

embodiment will be described below.

{0039}



and the crotch nenber 12 separately prepared has been described as the

typi cal exanple of the disposable wearing article 20 according to the
present invention, the present invent#®n may be inplemented in the form of
t he diaper including a substantially hourgl ass-shaped pair of sheets and an
absor bent core sandw ched between these two sheets or in the form of
so-cal l ed open-type diaper. 5 10 15 20 31

Referring to Fig. 7, a dimension by which each pair of
the adjacent second leg elastic elements 51 is spaced from each
other in the transverse direction X is gradually reduced as
these elastic elements 51 get closer to the middle zone of the

5 crotch region 15. In other words, these adjacent elastic
elements get closest to each other in the concavely curved
segments 53 thereof. According to the present embodiment, the
tensile stress of the elasticized lateral 41 can be set to become
higher as they get closer to the middle zone of the crotch region

10 15 and thereby the middle zone of the crotch region 15 can be
put in close contact with the wearer's skin.
{0040}
As stock materials for the component members such as the
elasticized waist panel 11 and the crotch member 12, various
15 kinds of material widely used in the field of the disposable
wearing article may be selectively used. While so-called
pants-type diaper 10 including the elasticized waist panel 11
and the crotch member 12 separately prepared has been described
as the typical example of the disposable wearing article
20 according to the present invention, the present invention may
be implemented in the form of the diaper including a
substantially hourglass—-shaped pair of sheets and an absorbent

core sandwiched between these two sheets or in the form of



{Gainms} {Aaimll A di sposabl e wearing article having a

| ongi tudinal direction and a transverse direction orthogonal to the 5

| ongi tudi nal direction, conprising a $¢de facing the wearer's skin and a
side facing away fromthe wearer's skin, a front waist region, a rear wai st
region and a crotch regi on extendi ng between the front and rear wai st
regions, wherein: the crotch region is provided in respective lateral 10
portions with a plurality of leg elastic elenents so as to be stretchable
and contractible in the |longitudinal direction; and of the leg

el asti c ebeneat s¢dt decrottyarenokitapeirast i ¢ el enent in each of the | ateral
portions has a shape concavely curved in a longitudinally m ddl e zone of
the crotch region and 15 in the vicinity thereof. {C aim2} The wearing
article defined by daim1l, wherein the leg elastic elenments include a
plurality of strand- or string-like first leg elastic el enments extending
rectilinearly in the 20 longitudinal direction imedi ately inboard of the
respective side edges of the crotch region and a plurality of strand- or
stripe-like second leg elastic elenents extending in the

5

10

15

20



| ongi tudi nal direction outboard of the first leg elastic 32 elenents as
viewed in the transverse direction, each of the second |l eg elastic el enents
havi ng a shape concavely curved in a $bngitudinally middl e zone of the
crotch region and in the vicinity thereof. 5{C aim 3} The wearing
article defined by daim1l or 2, including a |iquid-absorbent structure
attached to the side of the crotch region facing the wearer's skin and

el asticized |ateral portions adapted to be spaced upward fromthe

I i qui d-absorbent 10 structure under contraction of the leg elastic

el ements. {¢Chamsi 4} The wearing article defined by aim?2 or 3,
wherein el asticized regions defined by the first leg elastic el enents have
tensile stressmhigher than that of elasticized regions 15 defined by the
second leg elastic elenments. {C aimb5} The wearing article defined

by anyone of Cali Sgoggggggmé%ﬁ%%%¥§%é9§%giggg&hgnEpylggbgguhq%agepond

|l eg elastic el emenfs are space rst leg-elastic elenents is
gradual ly 20 reduced as the first and second,leg elastic g#e nt %et
closer todtheChidul énfone of T TITt cALFEGEOAT { ST HIMH B} Th iplng
article defined by anyone of Clains 1 through

5 longitudinal direction, comprising a side facing the wearer's

skin and a side facing away from the wearer's skin, a front
walst region, a rear waist region and a crotch region extending
between the front and rear waist regions, wherein:

the crotch region is provided in respective lateral

10 portions with a plurality of leg elastic elements so as to be
stretchable and contractible in the longitudinal direction; and
of the leg elastic elements, the outermost elastic
element in each of the lateral portions has a shape concavely
curved in a longitudinally middle zone of the crotch region and
15 in the vicinity thereof.
{Claim 2}

The wearing article defined by Claim 1, wherein the leg
elastic elements include a plurality of strand- or string-like
first leg elastic elements extending rectilinearly in the

20 longitudinal direction immediately inboard of the respective
side edges of the crotch region and a plurality of strand- or
stripe-like second leg elastic elements extending in the

longitudinal direction outboard of the first leg elastic



33 5, wherein the front and rear waist regions are defined by an annul ar

el asticized wai st panel and the crotch region is defined by a crotch nenber
partially attached to the el asticized3#ai st panel. 5{C aim 7} The
wearing article defined by Claim6, wherein the crotch nenber has front and
rear ends and at |east one of the front and rear ends is attached to the
outer surface of the elasticized waist panel. 10{C ai m 8} The
wearing article defined by any one of Clainms 2 through 7, wherein each of
the second leg elastic elenents includes a concavely curved segnent in the
m ddl e zonéenéntheagrotehed egi drharidans viche eviddireictyonheeech amdtaepair of
rectilinear segnents 15 being contiguous to the concavely curved segnent

and respegtiyghy &xtending dopnds abvi R Sesend Legcetasyiqielament s
opposite in the longitudinal direction and wherein the concavely curved

segment has) 8,4 £08h1 6 B GRYONBhe! BN hBAL St NI RS LN9R caggment
vicinity thereof.
5 {Claim 3}

The wearing article defined by Claim 1 or 2, including
a liquid-absorbent structure attached to the side of the crotch
region facing the wearer's skin and elasticized lateral
portions adapted to be spaced upward from the liquid-absorbent

10 structure under contraction of the leg elastic elements.
{Claim 4}

The wearing article defined by Claim 2 or 3, wherein
elasticized regions defined by the first leg elastic elements
have tensile stress higher than that of elasticized regions

15 defined by the second leg elastic elements.
{Claim 5}

The wearing article defined by any one of Claims 2 through
4, wherein a dimension by which the second leg elastic elements
are spaced from the first leg elastic elements is gradually

20 reduced as the first and second leg elastic elements get closer
to the middle zone of the crotch region.
{Claim 6}

The wearing article defined by any one of Claims 1 through



10

15

20

33

5, wherein the front and rear waist regions are defined by an
annular elasticized waist panel and the crotch region is defined
by a crotch member partially attached to the elasticized waist
panel.

{Claim 7}

The wearing article defined by Claim 6, wherein the crotch
member has front and rear ends and at least one of the front
and rear ends is attached to the outer surface of the elasticized
walst panel.

{Claim 8}

The wearing article defined by any one of Claims 2 through
7, wherein each of the second leg elastic elements includes a
concavely curved segment in the middle zone of the crotch region
and in the vicinity thereof and a pair of rectilinear segments
being contiguous to the concavely curved segment and
respectively extending to ends of the second leg elastic
elements opposite in the longitudinal direction and wherein the
concavely curved segment has a tensile stress higher than that

of the rectilinear segment.



