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DISPOSABLE DIAPER

TECHNICAL FIELD
[0001]

The present invention relates to a disposable diaper
improved particularly in fit and appearance thereof.
RELATED ART
[0002]

Disposable diapers provided in front and rear waist
regions with a plurality of waist elastic elements extending
circumferentially with respect to these waist regions to ensure
good fitness to the wearer's body are well known. For example,
JP 2002-248127 A (PATENT DOCUMENT 1) discloses, as shown in Fig.
6A, 6B of the accompanying drawings, a disposable diaper 110
comprising front and rear waist regions, a crotéh region, an
absorbent chassis 112 attached to the inner surface of a waist
member 111, a plurality of waist elastic elements 126 extending
along a peripheral edge 116a of a waist-opening and spaced from
one another in a longitudinal direction at a given pitch and
waist elasticized elements extending in a transverse direction

from respective pairs of opposite side edges of the front and



menber ill, a plurality of waist elastic elenents 126 extending. 20 along a
peri pheral edge 116a of a wai st-opening and spaced fromone another in a
longitudinal direction at a given pitch and wai st el asticized el enents
extending in a transverse direction fromrespective pairs of opposite side
edges of the front and -2- rear mais?'regions to respective side edges of
t he absorbent chassis 112. PATENT DOCUMENT 1: JP 2002-248127 A DI SCLOSURE
OF THE |1 NVENTI ON 5 PROBLEM TO BE SOLVED BY THE | NVENTI ON [ 0003]

Accor di ngF3F e Stheatres B HF SREVSEE i i PATEE SDOSUNVERT2RSOFRE R i st
elastic elenments 126 extend not across the absorbent chassis 112.
Consequenthaddiyy Iontractile force 10 of waist elastic elenents 126 does
not act directly upon an absorbent core 144 contained by the absorbent

chassi s 1gzr@and pdrepahsonbenypcongr 144s1s7 substantially free fromgetting
winkles. As a result, the absorbing capacity thereof would not be

significaptly seduced. 1ol 4QQ%NTron

5 PROBLEM TO BE SOLVED BY THE INVENTION
[0003]
According to the invention as disclosed in PATENT
DOCUMENT 1, the waist elastic elements 126 extend not across
the absorbent chassis 112. Consequentially, contractile force
10 of waist elastic elements 126 does not act directly upon an
absorbent core 144 contained by the absorbent chassis 112 and
the absorbent core 144 is substantially free from getting
wrinkles. As a result, the absorbing capacity thereof would
not be significantly reduced.
15 [0004]
However, with the diaper 110 put on the wearer's body,
a space S is formed between the wearer's body A and the front
end flap 162 of the absorbent chassis 112, i.e., the region of
the absorbent chassis 112 in which the absorbent core 144 is
20 not preéent, as will be apparent from Fig. 6A of the accompanying
drawings. This is for the reason that the absorbent core 144
typically contains fluff pulp for the purpose of improvement
in liquid-absorbing capacity as well as dispersant capacity

thereof and has a given thickness larger than that of the front



However, with the diaper 110 put on the wearer's body, a space S is forned
between the wearer's body A and the front end flap 162 of the absorbent
chassis 112, i.e., the region of the absorbent chassis 112 in which the
absorbent core 144 is 20 not present, as will be apparent fromFig. 6A of
t he acconpanying drawings. This is foP-the reason that the absorbent core
144 typically contains fluff pulp for the purpose of inprovenent in
l'i qui d-absorbi ng capacity as well as dispersant capacity thereof and has a
gi ven t hiekhesdaparlger edanisthiatg opft k@ lir obte sBeetememiadp 168U€Bnsi sting
of only the sheet nenber. Such differential thickness inevitably causes the
regi on dedli fish doet vle it Hilvsknaaiss tinepenibd'ys cpesephehy taéGaopr deifdeddwi t h t he
wai st elastic elenents 126 so as to be brought into close contact
between the waist-opening's periphery 11l6a provided with the
waist elastic elements 126 so as to be brought into close contact
5 with the wearer' body A and the absorbent core 144 to be spaced
from the wearer's body A. Particularly when a large quantity
of urine is absorbed by the absorbent core 144, the thickness
of the absorbent core 144 will further increase and the space
S will be correspondingly enlarged.
10 [0005]
If the wearer changes his or her posture, e.g., bends him-
or herself forward from the above-described situation, the
wearer's body A depresses the waist-opening's periphery 1ll6a
and the vicinity thereof forward so as to fold the front end
15 flap 162 and the region of the waist member 111 opposed to the
front end flap 162 toward the space S. As a result, the front
end flap 162 and the region of the waist member 111 are displaced
together downward into the interface between the wearer's body
A and the absorbent core 144, as shown by Fig. 6B, resulting
20 in formation of a step R.
[0006]
Even assumed that the front end flap 162 is provided with

the waist elastic elements 126, the absorbent core 144 will have

its thickness increased as a large quantity of urine is absorbed



5 wth the wearer body A and the absorbent core 144 to be spaced fromthe
wearer's body A Particularly when a large quantity of urine is absorbed by
t he absorbent core 144, the thickness of the absorbent core 144 w ||
further increase and the space S will be correspondingly enl arged. 10[ 0005]
I f the wearer changes his or her posrﬁre, e.g., bends himor herself
forward fromthe above-described situation, the wearer's body A depresses

t he wai st-opening's periphery 116a and the vicinity thereof forward so as
to fold the thomPserders £rap 162 adr tHe GagicshesCrh&Nfaf P hefBer 111
opposed to the front end flap 162 toward the space S. As a result, the
front endof ldpe Hizcahentheoregi 6h afidttles wasitormerfhehel ¥aiatemdmbpkaced

t oget her downward into the interface between the wearer's body A and the

absor bent Or&, g aheshown,by1Fhe. b1 desulddea el pwhemehi eneof a
step R [0006%) Even agsuned tﬁgﬁ)the froé?génd f?ép 162 is provided

W th the yaisi elastic elemans 120, the ahsorbent gere.ids,uill chave its
t hi ckness T hcreased as a 1arge quanti ty of “uri'ne I's absor ed 4 y the
absorbent core 144 and, in consequence, the front end of the absorbent core

144 ard t¥RAFEHiDIRPBY Bhe Waitdt ierEer 2152/ o B Udrdt & Wit A THEC

di spl aced toget her upward on the front end flap 162 held till then in close
cont act wilhdt tawe showeaber Fsg baily die ko dhssleaseent sof tthee feiongaeindn
simlar to that as showmn by Fig. 6B due to displacenent of the front end

flap 162 ang ther rag amofrdhenmairst-neenbestoppased bhebeta dawrwabd into
the space S mght occur. [0007] 10The step R not only disfigures the diaper

110 but aéé&hﬁ?ﬂ?$ﬁ8$9q¥m¥@§§%m;% hﬁgggoggcq?g to, for exanple, an

excessi ve quanti urine-tor the orbent core 144 accumul ated in the

step R [?8&9%

10 The step R not only disfigures the diaper 110 but also
causes body waste to leak out due to, for example, an excessive
quantity of urine for the absorbent core 144 accumulated in the
step R.

[0008]

15 In view of the problem as has been described just above,
it is a principal object of the present invention to provide
a disposable diaper improved so as to, with the diaper put on
the wearer's body, prevent at least the front end of the
absorbent chassis and the region of the front waist panel

20 opposed thereto from being displaced downward into the
interface between the wearer's body and the absorbent core
possibly to form the step defined by a part of the front waist
region and eventually to cause body waste to leak out, on one

hand, and so as to have a good appearance, on the other hand.



15l n view of the problemas has been described just above, it is a

princi pal object of the present invention to provide a di sposabl e di aper

i nproved so as to, with the diaper put on the wearer's body, prevent at

| east the front end of the absorbent chassis and the region of the front
wai st panel 20 opposed thereto from bei'ng di spl aced downward into the
interface between the wearer's body and the absorbent core possibly to form
the step defined T% a part of the front wai st region and eventually to

cause bod¥Eiadrle $Q%ﬂ@(ﬂﬁE FEXYESHE hand, and so as to have a good
appearance, on the other hand. -5- MEASURE TO SOLVE THE PROBLEM [ 0009]

The objecfos@®] forth above is achieved, according to the present invention,
by an inprovenent in a disposabl e diaper

The object set forth above is achieved, according to the
present invention, by an improvement in a disposable diaper

5 having a longitudinal direction, a transverse direction, a side
facing the wearer's skin, a side facing away from the wearer's
skin, a front waist region, a rear waist region, a crotch region
extending between the front and rear waist regions, a
waist-opening, a pair of leg-openings, and comprising an

10 annular elasticized waist panel defining the front and rear
waist regions and an absorbent chassis joined to front and rear
halves of the waist panel so as to extend across the crotch region
into the front and rear waist regions and including an absorbent
core and front and rear end flaps extending from front and rear

15 ends of the absorbent core in the longitudinal direction.
[0010]

The improvement according to the present invention
thereof is characterized in that at least the front waist region
of the front and rear waist regions includes elasticized regions

20 extending at least in the transverse direction, the elasticized
regions comprise a first elasticized region defined between a
periphery of the waist-opening and a vicinity of the front end

flap of the absorbent chassis so as to extend in the transverse

direction, second elasticized regions defined adjacent the



5 having a longitudinal direction, a transverse direction, aside facing the
wearer's skin, a side facing away fromthe wearer's skin, a front wai st
region, a rear waist region, a crotch region extending between the front
and rear wai st regions, a waist-opening, a pair of |eg-openings, and
conprising an 10 annul ar el asticized "®ai st panel defining the front and
rear wai st regions and an absorbent chassis joined to front and rear hal ves
of the waist panel so as to extend across the crotch region into the front
and rear Werst ¢kbyilorslzamt 1eriadisy ah bbsorbert £orBRan8TRRSNETEAd rear
end flaps extending fromfront and rear 15 ends of the absorbent core in

t he | ongidindiatal ordi aedt & opaif0@¥0]tHEhel | avpx ovienerdd acegidimngdedinhe present
invention thereof is characterized in that at |east the front waist region

of the fromi,add repr JWisk £edkens:bog! vegsosd ast i zed ckeghans rafl
extending at least in the transverse direction, the elasticized regions

conpri se first elasticized regi,gn defined .bet i t he
maist-opeﬁ?%ﬁpgﬁalgefFéﬁa? %E%P%HﬁEEgF8% “@H%Sf%%%n8$t§ﬁghgggg¥ﬁgﬁf chassi s
so as to extend in the transverse direction, second el astici zed regions

defi ned ati@Raftoanel the Fhsetbaltasticsisied 2Pegh o e FRECaD FE0eA8 n t he

transverse direction and a pair of third elasticized regions defined
adj acent ¢heo set dode &tlasttheirzed thegt oass ger ag dio esttieondoh romilt kédepposi t e
side edges of the front waist region to the opposite 5 side edges of the

absor bent, ghassinyrard 4@ ibe zepacedi b o ange ®pROsed o seaehcothenlen the
transverse direction on both sides of the non-elasticized region defined in

a transverse i ddle of file LLQDL WAl S fie0ialoand the second elast ci zed

regi on ex across the fro e ap of the absorbent chassi's.

extends across the front end flap of the absorbent chassis.

10 [0011]

The invention further includes preferred embodiments as
follow:
(1) The second elasticized region has a tensile stress same as
or higher than a tensile stress of the first elasticized region.

15 (2) A relationship of tensile stresses among the first
elasticized region, the second elasticized region and the third
elasticized regions can be represented in the form of the second
elasticized region > the first elasticized region > the third
elasticized regions.

20 (3) The first elasticized region, the second elasticized
regions and the third elasticized regions are respectively
provided with a plurality of strand-like elastic elements
extending in the transverse direction wherein the waist elastic

elements used to form the first elasticized region have an



10[ 0011] The invention further includes preferred enbodi nents as
follow. (1) The second el asticized region has a tensile stress sane as or
hi gher than a tensile stress of the first elasticized region. 15 (2) A

rel ati onship of tensile stresses annn? the first elasticized region, the
second el asticized region and the thirrd el asticized regions can be
represented in the formof the second el asticized region the first

el asticized region > the third elasticized regions. 20(3) The first

el asti ci Z2PTEfiion Rl eradti tPzddiategPbnhand'aiie tAirdtic

el asticized regions are respectively provided with a plurality of
strand- | iKesredrast el enerfbsmexhendengniinel heticansdersgidnsecti on wherein
the wai st elastic elenents used to formthe first elasticized regi on have

an -7- e|pngation fer oot pge, &auvaliba, hal sebohbe waitsicelastigighenent s
used to formthe second el asticized regions. (4) The first elasticized

region, the cond .el asticized region.and the third el |.C] . ions are
Feapect i VETY EroUTed SN CH A BrUF PP of “St FaRACT Lk LS ey Rf P AF T ent s
extending in the transverse direction wherein all of these wai st elastic

el ement s Wrler PoPhBEABYLY I ShranEradkpce b7 ehn s, CERHECT*EETFHEI NVENTI ON

[ 0012] 10According to the invention, at |east the front waist region of the
front andthearravesirsegiiorstiionpwbeirded wilfhofheheaeswagbaselaselenent s
extending in the transverse direction across the front end flap of the

absor bente chassis 5@ thahddheyt ensi kanst EesstOt thesenekastic el ements
bi ases the front end

EFFECT OF THE INVENTION

[0012]

10 According to the invention, at least the front waist
region of the front and rear waist regions is provided with the
waist elastic elements extending in the transverse direction
across the front end flap of the absorbent chassis so that the
tensile stress of these elastic elements biases the front end

15 flapinaclose contact with the wearer'sbody. Withthisunique
arrangement, the front end flap would not be displaced downward
into the interface between the wearer's body and the absorbent
core and thereby any quantity of body waste is prevented from
leaking out from the diaper, on one hand, and the disposable

20 diaper having good appearance can be obtained, on the other
hand.

BRIEEF DESCRIPTION OF THE DRAWINGS
[0013]

[FIG. 1] Perspective view of the disposable diaper according



15 flap in a close contact with the wearer's body. Wth this unique
arrangenent, the front end flap would not be displaced dowmward into the
interface between the wearer's body and t he absorbent core and thereby any
gquantity of body waste is prevented from |l eaking out fromthe diaper, on
one hand, and the di sposable 20 diapéﬁ’having good appearance can be
obt ai ned, on the other hand. BRI EF DESCRI PTI ON OF THE DRAW NGS [0013] [FI G
1] Perspective view of the disposabl e diaper according 8- to the

i nvent i ontO [ e 1 G vi ew of the flatly devel oped di sposabl e di aper.
[FIG 3] Sectional viewtaken along the line in Fig. 2. 5[FIG 4] Plan view
corresponding. td] FiRj.an2vilevaifdtbé ftleelabsevbénpedhtisgicsab [eFiGapsY -
Schematic sectional view taken along a line V-Vin Fig. 2, showing the

di sposabl erdi aper pHctAdihevieareiksn kadng EhkG i6¢ Schenmt iie $eeti onal
views A and B corresponding to 10 Figs. 5 assum ng that the disposable
di aper of,prior art has been put on the wearer's body. | DENTIFI CATI ON OF
REFERENCE NUMVERALS USED | N THE DRAW NGS [ 0014] 210di aper

5 [FIG. 4] Plan view corresponding to Fig. 2 devoid of the
absorbent chassis.
[FIG. 5] Schematic sectional view taken along a line V-V in
Fig. 2, showing the disposable diaper put on the wearer's body.
[FIG. 6] Schematic sectional views A and B corresponding to
10 Figs. 5 assuming that the disposable diaper of prior art has
been put on the wearer's body.
IDENTIFICATION OF REFERENCE NUMERALS USED IN THE DRAWINGS
[0014]
210 diaper
15 211 elasticized waist panel
212 absorbent chassis
213 front waist region
214 rear waist region
215 crotch region
20 219 opposite side edges of the front waist region
220 opposite side edges of the rear waist region 223
waist-opening
223a waist-opening's periphery

224 leg-opening



15 21lel asticized wai st panel 212absorbent chassis 213front wai st region
214rear wai st region 215crotch region 20 219opposite side edges of the
front wai st region 2200pposite side edges of the rear wai st region 223

wai st - openi ng 223a wai st-openi ng's periphery 224l eg-opening -9 225first

el asticized region 226second el astici?ed region 227third el asticized region

225 first elasticized region
226 second elasticized region
227 third elasticized region
228A non-elasticized region (first non-elasticized region)

5 230 first waist elastic element
231 second waist elastic element
232 third waist elastic element
262 front end flap
263 rear end flap

10 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0015]

The invention will Dbe exemplarily described with
reference to the accompanying drawings.
[0016]

15 Fig. 1 is a perspective view of a diaper 210 put on the
wearer's body. Fig. 2 is a partially cutaway plan view of the
flatly developed diaper 210 inia longitudinal direction X as
well as in a transverse direction Y after front and rear waist
regions have been peeled off from each other along seams 222

20 in the longitudinal direction. Fig. 3 is a sectional view taken
along a line III~IIT in Fig. 2. Fig. 4 is a partially cutaway
plan view corresponding to Fig. 2 devoid of an absorbent chassis

212.



228A non-el asticized region (first non-elasticized region) 5 230first wai st
el astic el ement 231second wai st elastic el enent 232third wai st elastic

el enent 262front end flap 263rear end flap 10 DETAI LED DESCRI PTI ON OF THE
PREFERRED ENMBCDI MENTS [ 0015] The invention will be exemplarily
described with reference to the acconp@nyi ng drawi ngs. [0016] 15Fig. 1 is a
perspective view of a diaper 210 put on the wearer's body. Fig. 2 is a
partially cutaway plan view of the flatly devel oped diaper 210 in a

| ongi tudi M8P1direction X as well as in a transverse direction Y after front
and rear wai st regions have been peeled off fromeach other along seans 222
20 in the | ongi AsidBiadn dinr @€l oh, tHegdidpes 218ectmonddeyisewatakdmral ong a
linein Fig. 2. Fig. 4 is a partially cutaway plan view corresponding to

Fig. 2 dex@iLd:9of;anyahsuibsRte €MasSi §n2hkorenkt0chab9937112 attached

to the side of the annular elasticized waist panel 211 facing
5 the wearer's skin, a front waist region 213, a rear waist region
214 and a crotch region 215 extending in the longitudinal
direction X between the front and rear waist regions 213, 214.
(0018]
The elasticized waist panel 211 comprises, in turn, a
10 rectangular front waist panel 216 defining the front waist
region 213 and a substantially trapezoidal rear waist panel 217
defining the rear waist region 214 and a part of the crotch region
215. The front waist panel 216 and the rear waist panel 217
are put flat together along respective pairs of opposite side
15 edges (i.e., respective pairs of opposite side edges of the
front and rear waist regions) 219, 220 and joined together along
seams 222 arranged intermittently in the longitudinal direction
X by well known means such as heat embossing, supersonic sealing
or the other heat sealing techniques so as to define a
20 walst-opening 223 and a pair of leg-openings 224.
[0019]
As will be apparent from Figs. 1 and 4, the front and rear
waist regions 213, 214 comprise a first elasticized region 225

extending along a waist-opening's periphery 223a in the



As shown in Fig. 1, the diaper 210 conprises an annul ar el asticized wai st
panel 211, an absorbent chassis 212 attached to the side of the annular

el asticized wai st panel 211 facing 5 the wearer's skin, a front wai st
region 213, a rear waist region 214 and a crotch region 215 extending in
the | ongitudinal direction X between-the front and rear waist regions 213,
214. [0018] The el asticized wai st panel 211 conprises, in turn, a 10
rectangul ar front wai st panel 216 defining the front wai st regi on 213 and a
subst ant | AFpysYeapRPdirgstireal, Adiesonsandd s pATl 4 irROAE Nt red FAEALNRE st
region 214 and a part of the crotch region 215. The front wai st panel 216
and t he redfjawansttheafietst2dTaat écpatdfdeati ooy’ beraaltongrraspecttose pairs
of opposite side 15 edges (i.e., respective pairs of opposite side edges of

the frontjapg,feandirsthtegh 9NSderdl Bha220 sand 2, ohned tnget her talkeag seans
222 arranged intermttently in the longitudinal direction X by well known

means. Sucé‘laaéti‘&ategnbosiso'n@zzgugeééocﬁ"f’ro%?%'nh”g ghLhe other, Fs%%fersea' 'ng
techni ques™so as 1o detd e a |s?-open|ng 2985 ahd " a pair o

| eg- openi ngs 224. [0019] . As will be apparent fromFigs. 1 and 4, the
front andoréstinaides Adgf bRet 218 soqand Ginpricde Sh1ritEst P G¢ 2286 1 egi on
225 extendi ng al ong a wai st-opening' s periphery 223a in the transverse

di recti on2¥8BalesEoendisl mstpaiiziett teghonme226 mefd st oddfaeehtontthenf r st

el asticized region 225 so as to extend across a front end of the absorbent

chassis 2i2arand &+ PabioRt 41 r dielasddLirz eder £gé s 22 epaead ifzeem and
opposed to each other 5 on both sides of first and second non-el asticized

regions 2 8 ef i,ned in,respectj ve. n S Lddl f .thefront
and rear éggé?ggeggghszg%B,%%ﬂl%ﬁ%ﬂéﬁé&%%%frigg%chg%gglg§¥?cﬁ%e§tregions
225, 226, 227 are provided with strand-like waist elastic elenents 230,

231, 232, ©FB8pEEt FVENS LA 0t V204> 18peci4 i CAIRFCHNE Wir st el asti ci zed regi on
225 is provided with a plurality of first waist elastic elenments 230

ext entd ng[8P8AY t he wai st-opening' s periphery 223a, the second el asticized
region 226 is provided with a plurality of second

Specifically, the first elasticized region 225 1is

provided with a plurality of first waist elastic elements 230
extending along the waist-opening's periphery 223a, the second
elasticized region 226 is provided with a plurality of second

15 waist elastic elements 231 extending across the absorbent
chassis 212 in the transverse direction Y, and the third
elasticized regions 227 are provided with a plurality of third
waist elastic elements 232 extending in the transverse
direction Y on transversely opposite lateral zones 213a, 214a

20 of the front and rear waist regions 213, 214, respectively.
Under contraction of these waist elastic elements 230, 231, 232,

the diaper 210 is formed on its surface with a plurality of
gathers 233 (See Fig. 1). It should be appreciated that a

desired effect can be achieved by at least the first



15 wai st elastic elenents 231 extending across the absorbent chassis 212 in
the transverse direction Y, and the third elasticized regions 227 are
provided with a plurality of third waist elastic elenments 232 extending in
the transverse direction Y on transversely opposite |ateral zones 213a,
214a 20 of the front and rear wai st rE@ions 213, 214, respectively. Under
contraction of these waist elastic elenents 230, 231, 232, the diaper 210
is formed on its surface with a plurality of gathers 233 (See Fig. 1). It

shoul d ben@ippiets wi@dr achatr widdsi e ef fefct dh bl athi evied b§e%@niﬂeast t he
first non-elasticized region 228A of the first and second non-el asticized

regi ons 228&#h;ecR228B.cithel rregjiiomsi R28RAe PE&B .walké pagebn2id deéi neag a part
of the crotch region 215 is formed on both sides of the second

non- el astj £i zed hegian @@ﬁﬁlﬂﬂ% A Rrd PakhefrJour t&gebastiscizedrnegi ons 234
spaced fromeach other in the ransverse di rection wherein the fourth

| ast d 234 d £ f
Gl astic erbduirs 238 autonarnteres mehratuer S Fhaloon 40H B8 10as

shown in Figs. 2 and 3, the front and rear wai st panels 216, 217 are forned
by an I nnePaidyef HEsh 24estiF MPOReoRens ¢4 FRACRG F R REHTePT Eegkln and

an outer |ayer sheet 241 lying on the side facing fromthe wearer's skin.
The out erih ayer tsheetve24t HaseptdbongatharsiP4deeranding logtwaideflr om
front and rear
regions 234 are provided with a plurality of fourth waist
elastic elements 235 extending in the transverse direction Y.
[0021]
10 As shown in Figs. 2 and 3, the front and rear waist panels
216, 217 are formed by an inner layer sheet 240 lying on the
side facing the wearer's skin and an outer layer sheet 241 lying
on the side facing from the wearer's skin. The outer layer sheet
241 has prolongations 243 extending outward from front and rear
15 edges 240a, 240b of the inner layer sheet 240 in the longitudinal
direction X wherein these prolongations 243 are folded back on
the side facing the wearer's skin and joined to the lateral zones
213a, 214a after the absorbent chassis 212 has been attached
to the respective inner sides of the front waist panel 216 and
20 the rear waist panel 217. The prolongations 243 of the outer
layer sheet 241 cover the front and rear ends 240a, 240b in this

manner and thereby body waste can be prevented from leaking out

beyond the front and rear ends 240a, 240b.



15 edges 240a, 240b of the inner |ayer sheet 240 in the |ongitudinal
direction X wherein these prolongations 243 are fol ded back on the side
facing the wearer's skin and joined to the |ateral zones 213a, 214a after
t he absorbent chassis 212 has been attached to the respective inner sides
of the front waist panel 216 and 20 the rear wai st panel 217. The

prol ongations 243 of the outer |ayer sheet 241 cover the front and rear
ends 240a, 240b in this manner and thereby body waste can be prevented from
| eaki ng ol®0B&yond the front and rear ends 240a, 240b. -13- [0022]

Sui tabl e stock material for the inner |ayer sheet 240 and the outer |ayer
sheet 241 i ncl usleistdyidr epbokinG tfd diraduso namwovene f dlarvier, sheestadleapdr vi ous
plastic filmand | am nate sheet 5thereof. [0023] The wai st elastic

el ements 230.,,231, 1 434 sR3acar@ sppdwhchedhebneen ctheidintehohayeensheet
240 and the outer |ayer sheet 241 and streéetchably attached to the inner

surface of at. 10 |east the inner |ayer sheet .240 of, the S 240,
241 by ho%a%%f?’a@ﬁégleﬁe(%%fvﬁ %%m¥$a?fl%hﬁﬁﬁﬁ’6%“%0?%89%%$% Pﬁg%%none of

the wai st elastic elenents 230, 231, 232, 235 is provided between the inner
| ayer Sheble2a®fand the outer layer sheet 241 in the first and second
non-el asti ci zed regi ons 228A, 2283. 15[ 0024] As shown by Figs. 2 and
3, the absodbent chassis 212 includes an absorbent structure 245. The
absorbent structure 245 conprises, in turn, a |liquid-pervious |iner 246

facing the weargiec syakkh (d15tid 0ps&eeids a3bi quitij npspyi auss bagksheet 20
247, an absorbent panel 250 conprising an absorbent core 248 havi ng an

3233”?29 m?%f«?&v'q}’cﬁ%é’%‘ét%{%%r&ieﬂ%fjgpiﬁy&% ﬁw@@f%[o%&%sa%é@%ya@eet 249
p an absorbent core : 5

sheet 241 and stretchably attached to the inner surface of at
10 least the inner layer sheet 240 of the both sheets 240, 241 by
hot melt adhesive (not shown). It should be noted here that
none of the waist elastic elements 230, 231, 232, 235 is provided
between the inner layer sheet 240 and the outer layer sheet 241
in the first and second non-elasticized regions 228A, 228B.

15 [0024]
As shown by Figs. 2 and 3, the absorbent chassis 212
includes an absorbent structure 245. The absorbent structure
245 comprises, in turn, a liquid-pervious liner 246 facing the
wearer's skin (i.e., topsheet), a liquid-impervious backsheet
20 247, an absorbent panel 250 comprising an absorbent core 248
having an adequate bodily fluid absorbing capacity and a
liquid-dispersant sheet 249 used to wrap an absorbent core 248.

(0025]

The liquid-absorbent structure 245 comprises a pair of



end flaps fornmed by bonding portions of the backsheet 247 extendi ng outward
beyond the front and rear ends 250a, 250b of the absorbent panel 250 in the
| ongitudinal direction X to portions of the Iiner 246 facing the wearer's
skin extending 5 outward further than the backsheet 247 in the | ongitudi nal
direction X by hot nelt adhesive (notI%homn) so as to extend in the
transverse direction Y, a pair of inner side flaps 254 fornmed by bondi ng

portions of the liner 246 facing the wearer's skin extending outward beyond
a pair ofc Bfdélergesornee &y twedinJamsgiHens panethospachshpett fahsver se

direction Y to the corresponding portions of the backsheet 247 so as to
ext end i nexbhendongiciudianal beyoed tihen fXpnanohd s eofls barda er2 30go€uf f s 255
extending in the |longitudinal direction X al ong opposite side edges of the

I'i qui d- absRE bepLoSHEMET YE e R4D50 1) 00RE] 1dhei ebgonbenti ebassbs R12of urt her
includes a first sheet nenber 258 fixed to a | ower surface of the

|1 qui d- absorpent . st# ystuing 245 ykacas hot (el t adhesive geated raghan 256
and a pai? of "Sl'eeve-11ke outef " Side T ps T%eac conprising a regi on
(prolongation) 258a of the first sheet nenber 258 extending outward beyond
the |ijui G1EBIEF bERECREF UERR ethaASPRAKERREt r ahdveR sEnEi FeBFEHN 3 hen

fol ded back inward so as to define two | ayers placed upon each other, which
are bondediteceaeh »thehdtymkdt aehesadhesior J6Oin)Each agf toheséeodt er si de
- 15 - flaps 261 is adapted to cover the outer side edge of the associated

inner sidenfdap 3%4hsBY seoMetetbeoRUt £1a $hde edgesnef die: rAaspectibve i nner
side flaps 254w t ht herespectiveouter side flaps 261, it is ensured to

prevent tlf'grrgé'&%ry nggiﬁg%%ﬁftions of the liner 246 facing the wearer's

skin extending outward beyond a pair of side edges 250c of the
10 absorbent panel 250 in the transverse direction Y to the
corresponding portions of the backsheet 247 so as to extend in
the longitudinal direction X, and a pair of barrier leg-cuffs
255 extending in the longitudinal direction X along opposite
side edges of the liquid-absorbent structure 245.
15 [0026]

The absorbent chassis 212 further includes a first sheet
member 258 fixed to a lower surface of the liquid-absorbent
structure 245 via a hot melt adhesive coated region 256 and a
pair of sleeve-like outer side flaps 261 each comprising a

20 region (prolongation) 258a of the first sheet member 258
extending outward beyond the liquid-absorbent structure 245 in
the transverse direction Y, then folded back inward so as to
define two layers placed upon each other, which are bonded to

each other by hot melt adhesive 260. Each of these outer side



5 of the respective inner side flaps 254 which have conventionally been
exposed in the formof relative sharp cut ends fromcomng in contact with
and irritating the wearer's skin, causing itch and/or rash. [0027] 10The
absorbent chassis 212 further includes the front and rear end flaps 262,
263 defined by portions of the liner Y46 facing the wearer's skin extending
outward beyond the backsheet 247 in the |ongitudinal direction X and the
front and rear ends of the first sheet nenber 258, respectively. These
front andfl®psedflend fAcEpSegdeto 26a3anthbe PBFﬁEdﬁ%$Qtﬁ@9%m&%th§ince t he
first sheet menmber 258 has previously been fixed to the | ower surface of

t he | i qui dsabsosbenti nsterust de ef 1245250028} chyeimhke watéis sofdet Rdgsbeeves
defined by the respective 20 outer side flaps 261, strand-like elastic

el ements 267 rextensing vt £ ghehablay eont s acti pl oh kRethesdongidaidipal
direction X are attached by hot nelt adhesive (not shown) . Wth the diaper

210 put o, § he. pwear 13 diys.éggaé§g%£L§%§§e§£3%§ %ﬁ&xﬁr%i %Téage%”“ﬁrd'y

: side %}a s p
as vi ened TR the' T 4nsverse™ diFection er contraction-of the
el astic elenments 267 so as to be elastically pressed a%ainst_the arer's
thi ghs’ VAT LECeRIPHFt el vreevdsie Slanoyrdedint P YRE §i"ﬁ§l‘:é°8ﬁé£§i c
el enent 267 so far as the illustrated enbodi nent is concerned, it is
been exposed in the form of relative sharp cut ends from coming

in contact with and irritating the wearer's skin, causing itch
and/or rash.
[0027]

10 The absorbent chassis 212 further includes the front and
rear end flaps 262, 263 defined by portions of the liner 246
facing the wearer's skin extending outward beyond the backsheet
247 in the longitudinal direction X and the front and rear ends
of the first sheet member 258, respectively. These front and

15 rear end flaps 262, 263 can be formed in this manner since the
first sheet member 258 has previously been fixed to the lower
surface of the liquid-absorbent structure 245.

[0028]
To inner walls of the sleeves defined by the respective

20 outer side flaps 261, strand-like elastic elements 267
extending stretchably/contractibly in the longitudinal
direction X are attached by hot melt adhesive (not shown). With
the diaper 210 put on the wearer's body, the outer side flaps

261 are curved inwardly as viewed in the transverse direction



5 possible to provide each of the sleeves with two or nore elastic elenents
267. [0029] Each of the barrier leg-cuffs 255 is forned by the prol ongation
258a of the first sheet nmenber 258 and the second 10 sheet nenber 264
folded in two wherein the fol ded end of the second sheet nmember 264 is
fixed to the prolongation 258a by hot l4rel t adhesi ve (not shown) to define a
fi xed edge 265 and the distal end of the second sheet nenber 264 is fol ded
back to define a sleeve-like free edge 266. Wth the diaper 210 15 flatly
devel opedY BR@eSF reeetifE: 766 Ffadde ﬁ%@%&%ﬁl&m@tﬁr 6Pdngat 6nt25858 of the
first sheet nmenber 258 and the free edge 266 is provided on its inner
surface weilhstheerl elastdecleenentss 268, w@éPe r 27 Ot peymanemthliy ebendéd
thereto by hot nelt adhesive (not shown) so as to extend in the
Itﬁngl tudi pal 120 sdiek@eti P8 PhoMidel §hen direpenngl@ puiseic themear er7s body,
e
so far as the illustrated embodiment is concerned, it is
5 ©possible to provide each of the sleeves with two or more elastic
elements 267.
[0029]
Each of the barrier leg-cuffs 255 is formed by the
prolongation 258a of the first sheet member 258 and the second
10 sheet member 264 folded in two wherein the folded end of the
second sheet member 264 is fixed to the prolongation 258a by
hot melt adhesive (not shown) to define a fixed edge 265 and
the distal end of the second sheet member 264 is folded back
to define a sleeve-like free edge 266. With the diaper 210
15 flatly developed, the free edge 266 faces the associated
prolongation 258a of the first sheet member 258 and the free
edge 266 is provided on its inner surface with three elastic
elements 268, 269, 270 permanently bonded thereto by hot melt
adhesive (not shown) so as to extend in the longitudinal
20 direction X. With the diaper 210 put on the wearer's body, the
elastic elements 268, 269, 270 are sufficiently stretched to
be spaced from the associated prolongation 258a of the first

sheet member 258 and thereby to prevent body waste from leaking

out beyond the associated lateral region of the absorbent



elastic elenents 268, 269, 270 are sufficiently stretched to be spaced from
the associ ated prolongation 258a of the first sheet nenber 258 and thereby
to prevent body waste from | eaki ng out beyond the associated | ateral region
of the absorbent - 17 - chassis 212. [0030] Wil e each of the free
edges 266 is provided within the sl eeVe defined thereby with three elastic
el ements 268, 269, 5 270 in the case of the illustrated enbodi nent, the

sl eeve defined by the free edge 266 may be provided with at |east one

el astic efepepissdliar as this single elastic elenent has a tensile stress
sufficient to space the free edge 266 fromthe associ ated prol ongati on 258a
of the finrst3sheet nenber 258. 10 These el astic el enents 268, 269, 270 may
be replaced by an elastically contractible single sheet having a required

width as the segond. sheat JFephers 2642033k 6! s theAhaot hemtn panek 250,

the absorbent core 248 15 conprises fluff pulp, super-absorbent polymer
( SAP) andélééng§é£f§édtyﬁgré%%akﬁQhetﬁggglglgéggg JHKRS tEP%%%heﬁ6@Ud

wr apped
5 270 in the case of the illustrated embodiment, the sleeve
defined by the free edge 266 may be provided with at least one
elastic element so far as this single elastic element has a
tensile stress sufficient to space the free edge 266 from the
associated prolongation 258a of the first sheet member 258.
10 These elastic elements 268, 269, 270 may be replaced by an
elastically contractible single sheet having a required width
as the second sheet member 264.
[0031]
In the absorbent panel 250, the absorbent core 248
15 comprises fluff pulp, super-absorbent polymer (SAP) and, if
desired, heat sealable staple fiber mixed together and wrapped
with the liquid-dispersant sheet 249 as a whole. By wrapping
the absorbent core 248 as a whole with the liquid-dispersant
sheet 249 in this manner, the absorbent core 248 can be protected
20 from getting out of its desired shape and falling off of SAP.
To improve the shape retention and the liquid dispersion, the
absorbent core 248 is compressed to have a concave-shaped
contour curved inwardly and provided with rigidity sufficiently

higher than that of the sheet members constituting the diaper



with the |iquid-dispersant sheet 249 as a whole. By wapping the absorbent
core 248 as a whole with the |iquid-dispersant sheet 249 in this manner,
the absorbent core 248 can be protected 20 fromgetting out of its desired
shape and falling off of SAP. To inprove the shape retention and the Iiquid
di spersion, the absorbent core 248 isl%onpressed to have a concave-shaped
contour curved inwardly and provided with rigidity sufficiently higher than
that of the sheet menbers constitutin% the diaper -18- 210 to be sonetimes
referred 280 as0 "kemicnqigings redegzpd to as ppgrisrigig schematic sectional
view taken along a line V-V in Fig. 2, assum ng that the disposabl e diaper
2;0 has be@mBS]put on the wearer's body. Fig. 6 is a schematic sectiona
vi ew corresponding to Figs. 5 showi ng the disposabl e diaper 110 of prior
art. [0033] Fig. 5 is a schematic sectional view taken along a line
V-V in Fig. 2, assuming that the disposable diaper 210 has been
5 put on the wearer's body. Fig. 6 is a schematic sectional view
corresponding to Figs. 5 showing the disposable diaper 110 of
prior art.
[0033]
As shown in Fig. 5, the second elasticized region 226 of
10 the front waist region 213 is provided with second waist elastic
elements 231 extending across the front flap 262 of the
absorbent chassis 212 in the transverse directionY. The second
walst elastic elements 231 extending across the front end flap
262 of the absorbent chassis 212 in this manner make it possible
15 topreventthefrontwaistpanel216frmnbeingpa;tiallyformed
with a step.
[0034]
In the case of the conventional disposable diaper 110,
as will be apparent from Fig. 6A, a space S has been inevitably
20 formed between the front end flap 162 of the absorbent chassis
112 and the wearer's body A. This is for the reason that the
absorbent core 144 typically contains fluff pulp for the purpose

of dimprovement in liquid-absorbing capacity as well as

dispersant capacity thereof and has a given thickness larger



As shown in Fig. 5, the second elasticized region 226 of 10 the front wai st
region 213 is provided with second wai st elastic elenents 231 extending
across the front flap 262 of the absorbent chassis 212 in the transverse
direction Y . The second waist elastic elenments 231 extendi ng across the
front end flap 262 of the absorbent cthissis 212 in this manner make it
possible 15 to prevent the front wai st panel 216 frombeing partially
formed with a step. [0034] In the case of the conventional disposable

di aper 11bhamghait] oL fheapperternds f b Ricg. corsiel spacd S hadseeiePhevitably
20 formed between the front end flap 162 of the absorbent chassis 112 and

t he wear emémsbdody Puchhiist feardroridlheclisdsorsd hatethealabsocbesnts cohe 144
typically contains fluff pulp for the purpose of inprovenent in

|'i qui d- absoy b N eapacht KeageBr! ltnds HiSRersanti rtprachd yi diereol 18ad has a
gi ven thicQ%ess | ar ger -elge- t han théi of théjgfongbenﬂiflég 162

consisting of.only.the .sheet er.. Such differ i al IhC [ pevitably
causes thgr?%ﬁﬁ%%%dégﬁﬁgaWBéPgE%ﬁ“?ﬁéh%?%T?%%%ﬁfﬁgéééﬁéﬁgéﬁggggi%ég
provided with the waist elastic elements 126 so as to be brought 5 into

cl ose TontRAE? WAIF I8 bReAr R thpblg PEARRE t R HbLorPentNeoPRSPARSPS be

spaced fromthe wearer's body A Particularly when a |arge quantity of
urine i s abserbed thybthspabsodriremt ther eedddr ' s leodhilckn@sstofullhelabsor bent
core 144 will further increase and the space S will be correspondingly
enl arged. yhen a large quantity of urine is absorbed by the absorbent core
144, the thickness of the absorbent core 144 will further
increase and the space S will be correspondingly enlarged.
10 [0035]
If the wearer changes his or her posture, e.g., bends him-
or herself forward from the above-described situation, the
wearer's body A depresses the waist-opening's periphery 1ll6a
and the vicinity thereof forward with respect to the wearer so
15 as to fold the front end flap 162 and the region of the waist
member 111 opposed to the front end flap 162 toward the space
S. As a result, the front end flap 162 and the region of the
waist member 111 are displaced together downward into the
interface between the wearer's body A and the absorbent core
20 144, as shown by Fig. 6B, resulting in formation of a step R.
[0036]
The step Rmay not only cause the diaper 110 to be displaced

from its desired position but also may cause an excessive

quantity of urine for the absorbent core 144 to be accumulated



10[ 0035] I f the wearer changes his or her posture, e.g., bends

hi mor herself forward fromthe above-described situation, the wearer's
body A depresses the wai st-opening' s periphery 116a and the vicinity
thereof forward with respect to the wearer so 15 as to fold the front end
flap 162 and the region of the wai st ffenber 111 opposed to the front end
flap 162 toward the space S. As a result, the front end flap 162 and the

region of the wai st nenber 111 are di spl aced together downward into the

i nt er f aceCPetpairePnd ARAreretUsddyy MagndetkeCabsorBertiddbion205E4h, as
shown by Fig. 65, resulting in formation of a step R [0036] The
step Rmayshep ®Bnhyy chiusiel gthe dibaperiabd@.t o be di splaced fromits desired
position but also nay cause an excessive quantity of urine for the
absorbent (ge5®) 144 to be accunulated -20- on the step R and eventually may
| eak out. In addition, such step R may disfigure the diaper. [0037]

Particularly n_the annul ar el i Cl i-St e
absor bent chaggggﬂffﬂﬂfﬁésﬁ¥i§g gggt%%gg Sor %ﬁﬁé¥§¥2§%2§§%§%esggsgEateIy
formed. as in the present enbodi nent, the absorbent chazﬁis 212 ks suspended

like & hafbck BetifeeRSCRReRANGNAF S ef ast? civeld i P p&nEI §°59FPSMh such
situation, the absorbent chassis 212 m ght be undesirably displaced 10

bet ween t herel 2468 iaranvaiepta rparelys fothednds alipdss pireiseptt kabothaestep mi ght
be formed will be higher than the case of the diaper 210 having the

absor bent t gor & L4 sandwaehed 2is e kyisbehweenlihe £hasidoswaestvepanel s

211. [0038] 15As shown in Fig. 5, according to the invention, the second
el asti ci zed r&gl A 229 5% 181 9¥hAes M NS se¢ondryalzh, ghashiGon,
the absorbent chassis 212 might be undesirably displaced

10 between the elastic waist panels 211 and a possibility that the
step might be formed will be higher than the case of the diaper
210 having the absorbent core 248 sandwiched directly between
the elastic waist panels 211.

[0038]

15 As shown in Fig. 5, according to the invention, the second
elasticized region 226 is provided with the second waist elastic
elements 231 so as to extend across the front end flap 262 of
the absorbent chassis 212 as show by Fig. 5, to ensure that the
front end flap 262 may be held in close contact with the wearer's

20 body A and the space S may be not formed between the front end
flap 262 and the wearer's body A. In consequence, the second
elasticized region 226 would not be displaced downward into the

interface between the absorbent core 248 and the wearer's body

A.



el ements 231 so as to extend across the front end flap 262 of the absorbent
chassis 212 as show by Fig. 5, to ensure that the front end flap 262 maybe
held in close contact with the wearer's 20 body A and the space S naybe not
formed between the front end flap 262 and the wearer's body A In
consequence, the second el asticized rélion 226 woul d not be displ aced
downward into the interface between the absorbent core 248 and the wearer's
body -21- [0039] Shoul d the second el asticized regi on 226 have a
tensile sfPe@s8]lower than a tensile stress of the first elasticized region
225 in such enbodi nent, the second el asticized region 5 226 will bend as

t he wearer bendshduln tore betselfefartmaridzeandegasna??2@sdte at hensedend

el asticized region 226 as well as the front end flap 262 will get a bending

potential ;¢ Rvent yaldy {ihe, 4 ain 8IS s @G0 213 Meght tpan bisak by -bar med
with the step. To avoid such situation, the second el asticized region 226

10 preferably h its tensile stress, equal to aor, higher. t.h ile
stress ofr?ﬁ£0??f%$i%}5%%*CFQQad}gapgh%§§%fg%X¥ﬁ561§S?ﬁ€ﬁg%§-%FB?ﬁg second
el asticized region 226 to the wearer's body should not be adversely

af f ectd ByOstiret brndgasfthaeeprestbendstiidi~zed regohl 225 vaas eRE” ot her
hand, the first 15 el asticized region 225 nust have a tensile stress

suf fi ci entst® meuittai nheheetonate laaadt ircdiare dvariesti onegk 6nss 248, 1 284 the cl ose
contact with the wearer's wai st and, to achieve this, the tensile stress of

the firstrebagtéch zethy 660mi225gb8 RI6ELA AN Yodt Oheral har vehata0fl yt he
third elasticized region 227. 20 Accordingly, a relationship of tensile

stresses t hese. el asti.ci i oNs. 225, ferably
r epr esent ggﬁﬂx¥ﬁew?%?%fgﬁlpﬂéfg%%gghggfﬁ%%?%ﬂ'edj?ééggg%gfgﬂgf%Fﬁé first

el asticized region 225 > the third el asticized reglons 227.
To avoid such situation, the second elasticized region 226

10 preferably has its tensile stress equal to or higher than a
tensile stress of the first elasticized region 225 so that a
fitness of the second elasticized region 226 to the wearer's
body should not be adversely affected by stretching of the first
elasticized region 225. On the other hand, the first

15 elasticized region 225 must have a tensile stress sufficient
to maintain the front and rear waist regions 213, 214 in close
contact with the wearer's waist and, to achieve this, the
tensile stress of the first elasticized region 225 is preferably
higher than that of the third elasticized region 227.

20 Accordingly, a relationship of tensile stresses among these
elasticized regions 225, 226, 227 are preferably represented

in the form of the second elasticized region 226 = the first

elasticized region 225 > the third elasticized regions 227.



- 22 - [0040] More specifically, the first elasticized region 225
preferably has a tensile stress of 38 - 42 niV nm at 65% of the nmaxi num

el ongation, the second el asticized region 226 5 preferably has a tensile
stress of 42- 48 mN nm at 65% of the naxi num el ongation and the third

el asticized region 227 preferably has?% tensile stress of 28 -32 nlV nm at
65% of the maxi mum el ongation. |f the tensile stress of the second

el asticized region 226 at 65% of the maxi mum el ongation is 42 10 n mm or
less, it WP40be no nore possible to mintain the front end flap 262 in
close contact with the wearer's body A and to achieve the effect as has
been descri bed rdovespgO08iddally, the fithe tednsitieidtacesseqion h225
respective el asticized regions 15 225, 226, 227 was neasured by a nethod as

fol lows: [0042].H %Em;ghgew@iﬁé degiongrate peel gd/phfaf reyy eachnet her
al ong the seans 225 the diaper 210 is flatly devel oped as seen in Fig.

2 and the respectiyv stic el nent% %30 2%%3 %8 23% are stret 9 d to the
maxi mum el"ohYy AT on” ?PQ% Fransvisr s& SEOPEct TR SYICTRE F r GRE WA panel 216

as a whole is cut off fromthe diaper 210 and then t he re(?ectlve
el astiki Z@gef@@@@@@ has a tensile stress of 42 - 48 mN/mm at % of the

maximum elongation and the third elasticized region 227

preferably has a tensile stress of 28 - 32 mN/mm at 65% of the

maximum elongation. If the tensile stress of the second

elasticized region 226 at 65% of the maximum elongation is 42
10 mN/mm or less, it will be no more possible tomaintain the front

end flap 262 in close contact with the wearer's body A and to

achieve the effect as has been described above.

[0041]

The tensile stress of the respective elasticized regions

15 225, 226, 227 was measured by a method as follows:

[0042]

First, the waist regions are peeled off from each other
along the seams 222 and the diaper 210 is flatly developed as
seen in Fig. 2 and the respective elastic elements 230, 231,

20 232 are stretched to the maximum elongation in the transverse
direction Y. The front waist panel 216 as a whole is cut off
from the diaper 210 and then the respective elasticized regions
225, 226, 227 are cut away from this front waist panel 216 to

obtain desired test pieces. Based on these test pieces, widths



225, 226, 227 are cut away fromthis front wai st panel 216 to obtain
desired test pieces. Based on these test pieces, wdths -23 - (dinensions
in the longitudinal direction Y of the diaper 210) of the respective test
pi eces are neasured. The respective el asticized regions 225, 226, 227 are
cut off in the region defined bet ween&ach pair of the adjacent elastic

el ements 230, 5 231, 232 in mddles of this region as viewed in

 ongi tudi nal direction X. Then, each of the test pieces in contracted state
is fixed BEtmeRALlanparthst leRaekadbnaredsertivast ef thendtarttirdd )by

Shi madzn Corporation (a di stance between these chucks is initially set to
100 mm andhappreapreicatieky tagijtusp edcdependi mgeakimdl .t heTleac lrespeiche vieest
pieces) . Now the test piece is stretched in the transverse direction Y of

the di apee1230;at 8" at&i &hs 1005 mixg n 2and ad ead OTY) iat tée%relyihe

maxi mum el ongation is neasured. Thus, tensile stress is calculated for each

Thasnreq CErifeHGNRULIRE R AP LRI RECON LA 0 A SRS Dig 15

Measured va region w ensi | é stress. e second
el asticized region 226 preferably has an el ongation percentage equal to or
hi gher>t h&ﬁlangé?ohfgaﬂli epgetoc,feﬁ%llétﬁerﬁgl?’ﬁea? i PtV dt ﬁ@ﬁ’ﬂé "‘l‘jé&lagn 225.

This is for 20 the reason that, if the el ongation percentage of the second
el asti ci zédreegiion R26Thsnl| esscht hdnthdéesktongatd Drinpescen aged sftatise fir st
el asticized region 225, the second el asticized region 226 will be apt to be
spaced fraomthedveatfees abosyr Af chucks of Tensile Tester manufactured
by Shimadzu Corporation (a distance between these chucks is
initially set to 100 mm and appropriately adjusted depending
10 on the each of the test pieces). Now the test piece is stretched
in the transverse direction Y of the diaper 210 at a rate of
100 mm/min and a load (mN) at 65% of the maximum elongation is
measured. Thus, tensile stress is calculated for each of the
elasticized regions 225, 226, 227 according to an equation:
15 Measured value (mN) + region width (mm) = tensile stress.
[0043]

The second elasticized region 226 preferably has an
elongation percentage equal to or higher than an elongation
percentage of the first elasticized region 225. This is for

20 the reason that, if the elongation percentage of the second
elasticized region 226 is less than the elongation percentage
of the first elasticized region 225, the second elasticized

region 226 will be apt to be spaced from the wearer's body A

under elongation of the first elasticized region 225 to form



under elongation of the first elasticized region 225 to form - 24 -
undesirabl e space S, for exanple, when the wearer bends himor herself
forward and thereby the first elasticized region 225 is further stretched.
[ 0044] 5The first, second and third waist elastic elenents 230, 231,

are made of natural or synthetic rubb#- in the formof strand or tape

havi ng rubber elasticity. [0045] More specifically, when the waist elastic

el enent s

secti onal

area of 450 - 500 dtex 15 and an el ongati on percentage of 300 - 350%

t he

232

230, 10 231, 232 conprise strand-1ike rubber elastic el enments,
first andtRecodgshapbledrans ¢, dognertep 2BovhesithfajeAase HedsiseliTve
area of 550 - 650 dtex and respective el ongation percentage of
250 - 3008f \Whkirlse 1ttheo v rdl andi ste mdtasthe felrerenia282chayd haags can 886t i onal

[0046] |t;shpuld be Notedthere that the first waist elastic elenents 230
and the second wai st elastic elenents 231 nmay conprise the elastic elenents

have t he

5

10

15

20

?gggipnal area and the

The first, second and third waist elastic elements 230,
231, 232 are made of natural or synthetic rubber in the form
of strand or tape having rubber elasticity.

[0045]

More specifically, when the waist elastic elements 230,
231, 232 comprise strand-like rubber elastic elements, the
first and second waist elastic elements 230, 231 may have
respective sectional area of 550 - 650 dtex and respective
elongation percentage of 250 - 300% while the third waist
elastic element 232 may have a sectional area of 450 - 500 dtex
and an elongation percentage of 300 - 350%.

[0046]

It should be noted here that the first waist elastic
elements 230 and the second waist elastic elements 231 may
comprise the elastic elements have the sectional area and the
elongation percentage different from one from another or all
of the waist elastic elements 230, 231 and 232 comprise the same
elastic elements so far as the respective elasticized regions
225, 226, 227 have the desired tensile stress. In the front

waist region 213 of the illustrated embodiment, the number of

t he



20 el ongation percentage different fromone fromanother or all of the
wai st elastic elenents 230, 231 and 232 conprise the sane elastic elenents
so far as the respective elasticized regions 225, 226, 227 have the desired
tensile stress. In the front wai st re?ion 213 of the illustrated

enbodi ment, the nunber of - 25 - the’¥irst waist elastic elements 230 is
four, the nunber of the second waist elastic elenents 231 is five and the
number of the third waist elastic elements 232 is seven in the front wai st
regi on 218he |filrsiiovk isbe lamiriece heren herd &t hatfawe AhADEINRET % hRSel asti c
el ements used in each of the respective elasticized regions 225, 226, 227
as wel |l asethed diadtsaneeadiie.elepichth)2betiweénveantt pakrnwfib¢hefatdhacent

el astic elements in the respective el asticized regions 225, 226, 227 nmay be

appropri atg| yq i 8d dependi BgcRBnt e tensi | & €3S thequirbed Qiby each of
the respective elasticized regions 225, 226, 227. For exanple, if it is

desired to use t first and cond wai st . el.astic ts 2 f or med
by the sah®d &P 'S igeﬁh?‘ﬁ]o%gjne taﬁ’é)rse(e:&gﬁgde as i%%lazg%@lreeéﬁ%g%efzg%r equi res
an el ongation percentage higher than that of the first el asticized region
225, 15 t Hee milest Lot s e € HEC8eldbRa et S hel TRIFC e énehes t281 25Fe

arranged nust be necessarily set to be snmaller than the pitch at which the
first wai stgebast225 el BEMentX2 220G arcd lamsanged dis0847k I(nseeadpratcpd ovi di ng
t he respective el asticized regions 20 225, 226, 227 with the associ at ed

wai st el agtiGeh eBBALSpA3Y, 023khe23% REdite diddistd ad rshanbodinenkei s the
case, it is also possigle to attach elastically stretchabl e/contractible

sheet respective elasticized regions 225, 226, 227 may be

appropriately varied depending on the tensile stress required

10 by each of the respective elasticized regions 225, 226, 227.

For example, if it is desired to use the first and second waist

elastic elements 230, 231 formed by the same elements even

though the second elasticized region 226 requires an elongation

percentage higher than that of the first elasticized region 225,

15 the pitch at which the second waist elastic elements 231 are

arranged must be necessarily set to be smaller than the pitch

at which the first waist elastic elements 230 are arranged.
[0047]

Instead of providing the respective elasticized regions

20 225, 226, 227 with the associated waist elastic elements 230,

231, 232 as the illustrated embodiment is the case, it is also

possible to attach elastically stretchable/contractible sheet

members on the inner surface of the annular waist panel 211 or

to form the annular waist panel 211 directly by such elastically



menbers on the inner surface of the annul ar wai st panel 211 or to formthe
annul ar wai st panel 211 directly by such elastically -26-

stretchabl e/ contracti bl e sheet nmenbers in order to assure each of the

el asticized regions 225, 226, 227 to have the desired levels of tensile
stress, respectively. [0048] S5Referriffy again to Fig. 4, the rear wai st
panel 217 is formed with a pair of fourth elasticized regions 234 lying
aside inward fromthe respective third elasticized region 227. The

respect i vet fouehab et Axritaiardd legplopst aBabgrs e FAGEdt TP HIFeeR6lr t h

wai st elastic elenents 235 fornmed by the same elastic 10 el enents as the
third wai sf elastliastalcament segd3dnuserlsf a2 & he 2 hitred helvasthei dediredi on 227.
As shown, the nunmber of the fourth waist elastic elenents 235 is fewer than

any other)wal st &f astd i gl ergntss 23Qs23%ivE3¢ .and the tensile stress of

the fourth elasticized region 234 as neasured’in the transverse 15
direction @0%@ set to be lower than the tensile stress of any other
el astici zé bi ons 225, 226, 227. [0049] The fourth el asticized

regions 234 arranged in this manner are wel| adapted to cover _a_desired
range of the weRRErEDD AgginotR Bhd-t herdhy 1R HeFRE SRB6hRyY céPved
contact surface along the rounded surface of the wearer's buttock. [0050]

Vari ous t ypescodfvimhtephak oii delytisddsitd ctihedt eadivcalk34 lying aside
inward from the respective third elasticized region 227. The
respective fourthelasticized regions 234 are provided with the
fourth waist elastic elements 235 formed by the same elastic

10 elements as the third waist elastic elements 232 used for the
third elasticized region 227. As shown, the number of the
fourth waist elastic elements 235 is fewer than any other waist
elastic elements 230, 231, 232 and the tensile stress of the
fourth elasticized region 234 as measured in the transverse

15 direction Y is set to be lower than the tensile stress of any
other elasticized regions 225, 226, 227.

[0049]
The fourth elasticized regions 234 arranged in this
manner are well adapted to cover a desired range of the wearer's

20 buttock and thereby to define smoothly curved contact surface
along the rounded surface of the wearer's buttock.

[0050]
Various types of material widely used in the technical

field of such disposable diaper may be used without limitation



- 27 - as stock materials for the respective nenbers defining the front and
rear wai st panels 216, 217 and the absorbent chassis 212. Wile the elastic
wai st panel 211 conprises nothing but the front and rear wai st panels 216,
217 in the illustrated 5 enbodinent, it nay be contenplated that the

el astic wai st panel 211 conprises, in?addition to the front and rear wai st
panel s 216, 217, a crotch nenber extendi ng between the front and rear wai st
panel s 216, 217 to define the crotch region 215 or the front and rear wai st
panel s 218S sEPrkaratqiitaddgr BPF Fheorr IRy c1oempe fhelediai el hshberPntThe
present invention is applicable not only to so-called pants-type disposable
di aper of ambicdet heifstopinahd Ze@r 208 sahdr €lge ariss arleerpr eviaswsisy 2j18i. ned

t oget her al ong the opposite side edges 219, 220 also to so-called open-type
di aper. 1gn;i1&8cne AAIMS d.wA 4 $REsabbe 1di-aper-1Bavi hgraihgngihtudneal
direction, a 5 transverse direction, a side facing a wearer's skin, a side
facing a fromsaid wearer's skin, a front i st region, i st

regi on, 2?%?%{cﬁn'edﬁ%ﬁfey?%ﬁgiﬁﬁnﬁgfmeéﬁﬂsa%ggfFﬁhtgg%dQ%%gFEﬁgﬁgﬁa
regions, a waist-opening and a pair of |eg-openings, and conprising an
annul at ePBRPFENRE, Wi B1Y PEneP Ao Rt i 94 gaagaiiltﬁ feuléﬁFlarfﬂalrSéhPaﬂﬁgst

regi ons and an absorbent chassis joined to front and rear halves of said
wai st panellsoomsr txesxtiendddtt des tsaitthecfoboh aregiormi mead ssaipdnfdent and
rear wai st regions and including an absorbent core and front and rear end

flaps extendi noframfsont Rnthreakt Adsn@fhaictrabser bestt Ehcereari n said
| ongi tudinal direction, said disposable diaper being characterized in that:

ong t udi nal” i . . cteri ze
el udes SFACH IR PUone oS Pendt RhCal T Ct I 0 Paneodr s

direction; 20said elasticjzed regions conmprise a first. elasticized
front and rear waist panels 216, 217 are integrally contiguous

10 to the crotch member. The present invention is applicable not
only to so-called pants-type disposable diaper of which the
front and rear waist regions are previously joined together
along the opposite side edges 219, 220 also to so-called
open-type diaper.

15



regi on defined between a periphery of said wai st-opening and vicinity of
said front end flap of said absorbent chassis so as to extend in said
transverse direction, a second el asticized region defined adjacent said
first elasticized region so as to - 29 - extend in said transverse
direction and a pair of third el asti ct&ed regi on defined adjacent said
second el asticized region so as to extend from opposite side edges of said
front waist region to opposite side edges of said absorbent chassis 5 and
to be spaced from and opposed to each other in said transverse direction on
both sides of a non-elasticized region defined in a transverse m ddl e of
said front wai st region; and c L gaitdmsecond el asticized regi on extends
across said front end flap of said absorbent chassis, wherein 10said

el asticized regions in said rear waist regions further are forned with a
pair of fourth elasticized regions lying aside inward fromsaid respective
third elasticized region, and said forth elasticized regions _have a tensile
stress in§15p3épﬁppﬁghg§e P& SN0 1D ?nghgﬂgﬁpﬁgngffgcgf?%Ssain sai d
transverse direction of any of said first, second, and third elasticized
regi ons. trapsvahee dispesbite di apjae deidimed abyegrgirmsl skiher @i F16& d 20
second el asticized region has a tensile stress sane as or higher than a
tensil e steessgoiwsalthdn rssti delvasteel zedkiegi@nfront JiaiEte rdigiposakl e

di aper defined by Claim11 or 2, wherein a -30 - region, said second

el astici zed,regiion angdi Sl & LRbf&h 6la8bihnCd Zeshd 0 PRSwken' £PIeseRhed in a
formof said second elasticized region said first” elasticized region > said

third elag%ECI%ggfr%g&g S'regions, a waist-opening and a pair of

leg-openings, and comprising an annular elasticized waist panel

10 defining said front and rear waist regions and an absorbent
chassis joined to front and rear halves of said waist panel so
as to extend across said crotch region into said front and rear
waist regions and including an absorbent core and front and rear
end flaps extending from front and rear ends of said absorbent

15 core in said longitudinal direction, said disposable diaper
being characterized in that:

at least said front waist region of said front and rear
walst regions includes elasticized regions extending at least
in said transverse direction;

20 said elasticized regions comprise a first elasticized
region defined between a periphery of said waist-opening and
vicinity of said front end flap of said absorbent chassis so
as to extend in said transverse direction, a second elasticized
region defined adjacent said first elasticized region so as to

25



5 4. The disposabl e diaper defined by any one of Cains 1-3, wherein said
first elasticized region, said second elasticized regions and said third
el asticized regions are respectively provided with a plurality of
strand-li ke waist elastic elenments 10_extending in said transverse
direction wherein said waist elastic &enents used to formsaid first

el asticized regi on have an el ongati on percentage equal to an el ongation
percent age of wai st elastic elenents used to formsaid secog%lekasticized
regi ons. 95teBd ¥Re HhishobEPNEveR e ld8FAcl By Sy BAdTofo'd APAEd1- 4,
wherein said first elasticized region, said second el asticized region and
sai d thirdlebastizcedecdeqieyi oiesfiarel regpeenitvekydpsevpdddewathigipkdral ity
of strand-like waist elastic elenents 20 extending in said transverse
directionrubesgidb ald tof egobfdWaist plpastice ef esesdgearsr fserimedrbyitsane

el astic el enments.
waist region to opposite side edges of said absorbent chassis
5 and tobe spaced from and opposed to each other in said transverse
direction on both sides of a non-elasticized region defined in
a transverse middle of said front waist region; and
said second elasticized region extends across said front
end flap of said absorbent chassis, wherein
10 said elasticized regions in said rear waist regions
further are formed with a pair of fourth elasticized regions
lying aside inward from said respective third elasticized
region, and
said forth elasticized regions have a tensile stress in
15 said transverse direction lower than a tensile stress in said

transverse direction of any of said first, second, and third

elasticized regions.

2. The disposable diaper defined by Claim 1, wherein said
20 second elasticized region has a tensile stress same as or higher

than a tensile stress of said first elasticized region.

3. The disposable diaper defined by Claim 1 or 2, wherein a

relationship of tensile stresses among said first elasticized



10

15

20

-30 -

region, said second elasticized region and said third
elasticized regions is represented in a form of said second

elasticized region > said first elasticized region > said third

elasticized regions.

4., The disposable diaper defined by any one of Claims 1-3,
wherein said first elasticized region, said second elasticized
regions and said third elasticized regions are respectively
provided with a plurality of strand-like waist elastic elements
extending in said transverse direction wherein said waist
elastic elements used to form said first elasticized region have
an elongation percentage equal to an elongation percentage of
waist elastic elements used to form said second elasticized

regions.

5. The disposable diaper defined by any one of Claims 1-4,
wherein said first elasticized region, said second elasticized
region and said third elasticized regions are respectively
provided with a plurality of strand-like waist elastic elements
extending in said transverse direction wherein all of said waist

elastic elements are formed by same elastic elements.



