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-1-SPECIFICATIONDISPOSABLE DIAPER 5 TECHNICAL FIELD
[0001] The present invention relates to a disposable diaper improved
particularly in fit and appearance thereof. RELATED ART 10 [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, 15 JP 2002-248127 A (PATENT DOCUMENT 1) discloses, as
shown in Fig. 11A, 113 obthe accompanying drawings, a disposable diaper
110 comprising front and rear waist regions, a crotch region, an absorbent
chassis 112 attached to the inner surface of a waist member 111, a plurality
of waist elastic elements 126 extending 20 along a peripheral edge 116a of a
waist-opening and spaced floh$For¥é ahbthigriRiER|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 -2-

rear waist regions to respective side edges of the absorbent
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.
11A, 11B of the accompanying drawings, a disposable diaper 110
comprising front and rear waist regions, a crotch 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
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chassis 112. PATENT DOCUMENT 1: JP 2002-248127 A DISCLOSURE OF
THE INVENTION 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 130 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.
Asca result, dberalasorhing eapaeity: thereef welddengtbe signifisantlgorbent
reduced. 15 [0004] However, with the diaper 110 put on the wearer's body, a
spaee 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
WG iTe BDSOMIBYIt cCore 124 20 +ivt présent, as will be apparent from Fig.
11A of the accompanying drawings. This is for the reason that the
absofiertieore A4l fpicalNEAGntahs fluff pulp for the purpose of
improvement in liquid-absorbing capacity as well as -3- dispersant capacity

théredalid hadl givery thickriessifarg8yENTION

[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
of waist elastic elements 130 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.

[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
not present, as will Dbe apparent from Fig. 11A 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



than that of the front end flap 162 consisting of only the sheet member. Such
differential thickness inevitably causes the region defined between the
waist-opening's periphery 116a 5 provided with the waist elastic elements
126 so as to be brought into close confact 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 10 increase and the space S

will bpcaseespandiaglyenlarged.o f0G0%] i she aveares changesrhis orherger
posture, e.g., bends him- or herself forward from the above-described
sitbationh theoWwearersbady-Adepressesthe waist-openirigsperipheryHddéa
15 and the vicinity thereof forward so as to fold the front end flap 162 and the
regioh<of the Svaikt menilserchtl @pposeditodse frontenthflap 162uewnard tlre
space S. As a result, the front end flap 162 and the region of the waist
meaben 11 draelisphatete togdther dowawaps smtonthesintesfacelisativeén the
wearer's body 20 A and the absorbent core 144, as shown by Fig. 113,

S rédinliAg it Torriatibh ofa StepR S[ODDEILEVER BSSUthetPthat e froRt endht

flap 162 is provided with -4- the waist elastlc elements 126, the absorbent
Cbﬂ§@4ﬂkﬁmquﬁﬂptact 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

10  increase and the space S will be correspondingly enlarged.
[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 116a

15 and the vicinity thereof forward so 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

20 A and the absorbent core 144, as shown by Fig. 11B, resulting
in formation of a step R.

[0006]

Even assumed that the front end flap 162 is provided with
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its thickness increased as a large quantity of urine is absorbed by the
absorbent core 144 and, in consequence, the front end of the absorbent core
144 and the region of the waist member 5 111 opposed thereto will be
displaced together upward on the fro_ni end flap 162 held till then in close
contact with the wearer's body A. In this case also, the situation similar to
that as shown by Fig. 113 due to displacement of the front end flap 162 and
the region of the waist member opposed thereto 10 downward into the space
Scmight 0eeus1 0007 TdestepR notonly disfigurassthe eiarer 11Q:but als@e
causes body waste to leak out due to, for example, an excessive quantity of
utine foritherabsorbentcose 144 actunydaiedin thg 45 stemR.i[HGABdNbed
view of the problem as has been described just above, it is a principal object
obthe peesértaniention orea Tifst aspect thereot ¢topeovide & disposabte end
diaper improved so as 20 to, with the diaper put on the wearer's body,
prévéricatdeast ke fromiend 6f tirnabsbrermcivassis andeheaegiomef s
front waist panel opposed thereto from being displaced downward into the

intéHfagesetfden thienlveardris bty HridP thie 8Bs6AsEHt ST core podsibly the

form the step defined b%/ a part of the front
front end flap 162 held till then in close contact with the

wearer's body A. In this case also, the situation similar to
that as shown by Fig. 11B due to displacement of the front end
flap 162 and the region of the waist member opposed thereto
downward into the space S might occur.

[0007]

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]

In view of the problem as has been described just above,
it is a principal object of the present invention on a first
aspect thereof 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 opposed thereto from being displaced downward

into the interface between the wearer's body and the absorbent
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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. 5 [0009] In further
view of the problem as has been described above, it is a principal object of
the present invention on a second aspect thereof to provide a disposable
diaper improved so as to, with the diaper put on the wearer's body, the front
waist 10 region prevent from being partially formed with the step due to
downward displacement of the front end flap of the absorbent chassis or
upwasdudisplacement abthe ahsosent coreiandithereby 4o prevenhbogyont
waste from leaking out, on one hand, and so as to have a good appearance,
ondhetothey handadd MEASURE ¥ O SQIVEST HECRR@BIEEM {0046k Thet ,
present invention includes first and second aspects. [0011] The object set
forth @aboverisdachievesl acedrding e the 920 praseat mrpertiorrontthe firster
aspect thereof, by an improvement in a disposable diaper having a
Idrgitudinal 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 -6-
wHiStY&gion, a crotch region extending between the front and

In further view of the problem as has been described above,
it is a principal object of the present invention on a second
aspect thereof to provide a disposable diaper improved so as
to, with the diaper put on the wearer's body, the front waist
region prevent from being partially formed with the step due
to downward displacement of the front end flap of the absorbent
chassis or upward displacement of the absorbent core and thereby
to prevent body waste from leaking out, on one hand, and so as
to have a good appearance, on the other hand.

MEASURE TO SOLVE THE PROBLEM
[0010]

The present invention includes first and second aspects.
[0011]

The object set forth above is achieved, according to the
present invention on the first aspect thereof, by an improvement
in a disposable diaper 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
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rear waist regions, a waist-opening, a pair of leg-openings, and comprising
an annular elasticized waist panel defining the front and rear waist regions
and an absorbent chassis joined 5 to front and rear halves of the waist panel
so as to extend across the crotch regign into the front and rear waist regions
and including an absorbent core and front and rear end flaps extending from
front and rear ends of the absorbent core in the longitudinal direction. 10
[0012] The improvement according to the present invention on the first
aspeetthergobis, charactetizeddn that akleast the frontwwaistregion ofthend
front and rear waist regions includes elasticized regions extending at least in
thetransverse t5directions the elastigized regionscedmpeisela frsigdasticized
region defined between a periphery of the waist-opening and a vicinity of the
frond ervanftap of tigecabsorberd clrassis Soias=dovextendommnthe trahsuerse the
direction, second elasticized regions defined adjacent the first elasticized
régiontsas to 20 extehetin theivansverdeadirestiorr Andta parofithirdoined
elasticized regions defined adjacent the second elasticized regions so as to
ekfeh FronP e siposite Shfeddges srthEfrititewaistredierete- e cppusite
side edges of the absorbent chassis -7- and to be spaced from and opposed
t&ggCﬁQﬁﬁépwfﬁﬂgﬁgnéﬁégethe front and rear waist regions and

including an absorbent core and front and rear end flaps
extending from front and rear ends of the absorbent core in the
longitudinal direction.

[0012]

The improvement according to the present invention on the
first aspect thereof is characterized in that at least the front
waist region of the front and rear waist regions includes
elasticized regions extending at least in the transverse
direction, theelasticized 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 first elasticized region so as to
extend in the transverse direction and a pair of third
elasticized regions defined adjacent the second elasticized
regions so as to extend from the opposite side edges of the front

waist region to the opposite side edges of the absorbent chassis
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direction on both sides of the non-elasticized region defined in a transverse
middle of the front waist region, and the second elasticized region extends
across the front end flap of the 5 absorbent chassis. [0013] The invention on
the first aspect thereof further includes preferred embodiments as follow: (1)
The second elasticized region has a tensile stress same as 10 or higher than
a tensile stress of the first elasticized region. (2) A relationship among the
first elasticized region, the second elasticized region and the third elasticized
regians e she tepresented indppdern obtbe secend elasticized regionerthe
first elasticized region > the third elasticized regions. 15 (3) The first
etasticizebregion, the secoas elasticized rregiens andhe thirdielastieizeded
regions are respectively provided with a plurality of strand-like elastic
elementsa extendinguindthedransverserdingction stheegindhe wadst elasticond
elements used to form the first elasticized region have an 20 elongation
petceritage axfual to tleat shtherwaist efastic eleménmtised o fomp tlvd the
second elasticized regions. (4) The first elasticized region, the second
efdstierZetNfedidn Sand the third elasticized regions are respectively provided
-8[-Ov(\J/iltg ]a plurality of strand-like elastic elements extending in

The invention on the first aspect thereof 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.
(2) A relationship 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 2
the first elasticized region > the third elasticized regions.
(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
elongation percentage equal to that of the waist elastic
elements used to form the second elasticized regions.
(4) The first elasticized region, the second elasticized region

and the third elasticized regions are respectively provided
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the transverse direction wherein all of these waist elastic elements are
formed by the same elastic elements. [0014] 5 The object set forth above is
achieved, according to the present invention on the second aspect thereof,
by an improvement in a disposable digper 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 10 region, a rear waist region, a crotch region
extending between the front and rear waist regions, a waist-opening, a pair
of: lleg-epenings) anyasaularelasticized waist panet defisingsthe feontiand i n
rear waist regions and an absorbent chassis comprising an absorbent panel
jained to dront anckerear hatves of theewaist 10 paneél shasdovextend acsess c
the crotch region into the front and rear waist regions and including an
abseryeritcoreantbfroat and ear ermnflaps exterding 4rom tfront and rear
ends of the absorbent panel in the longitudinal direction. [0015] 20 The
impkovement according to the invention on the second aspect thereof is
characterized in that at least the front waist region of the front and rear waist

regions in&tidesIelastietted relgions extending at fomst inaRearahisverse the

direction, the -9- elasticized regions comprise afirst elasticized region defined
present invention on the second aspect thereof, by an

improvement in a disposable diaper 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, an annular elasticized waist panel defining the
front and rear waist regions and an absorbent chassis comprising
an absorbent panel 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 ends of the
absorbent panel in the longitudinal direction.
[0015]

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

regions extending at least in the transverse direction, the
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between a periphery of the waist-opening and a front end of the absorbent
chassis inclusive of the front end flap so as to extend in the transverse
direction, a pair of second elasticized 5 regions defined adjacent the first
elasticized region so as to extend frony opposite side edges of the front waist
region to opposite side edges of a front end of the absorbent panel and to
be spaced from and opposed to each other in the transverse direction on
both sides of a first non-elasticized region 10 defined in a transverse middle
ot thes frost waist segionsandmariaie of third elasticized regions glefined £ ined
adjacent the second elasticized regions so as to extend from the opposite
sige: edgesa gidhe front waisttregion 1o the pppositeside etigestot the dronthe
end of the absorbent panel and to be spaced from and opposed 15 to each
otfrerdnlthettransgerse direttionwendiotinsides of thed firstnareelasticigadend
region, and the first elasticized region extends across the front end of the
absorbent panek {60E6] The prasenit inventiohoncthe seeond aspest idreof
20 further includes preferred embodiments as follow: (1) The second
ekititriet] fedibnas AiRrRile $thess Sante B o Highe i@y AtBn3festreSs
of the first elasticized region. (2) A relationship among the first elasticized
régibR the T10: §é’(ﬁﬂﬁf€%§?lﬁ%&?§@8n%&ﬂ% ﬁﬁﬂf%la‘@ﬂcﬁe&?@&@ﬁsto

can
opposite side edges of a front end of the absorbent panel and

to be spaced from and opposed to each other in the transverse
direction on both sides of a first non-elasticized region
defined in a transverse middle of the front waist region and
a pair of third elasticized regions defined adjacent the second
elasticized regions so as to extend from the opposite side edges
of the front waist region to the opposite side edges of the front
end of the absorbent panel and to be spaced from and opposed
to each other in the transverse direction on both sides of the
first non-elasticized region, and the first elasticized region
extends across the front end of the absorbent panel.
[0016]

The present invention on the second aspect thereof
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.

(2) A relationship among the first elasticized region, the



be represented in the form of the second elasticized region - the first
elasticized region >the third elasticized regions. (3) The first elasticized
region, the second elasticized 5 regions and the third elasticized regions are
respectively provided with a plurality gf strand-like elastic elements
extending in the transverse direction wherein all of these waist elastic
elements are formed by elastic elements which have a common elongation
percentage. 10 (4) The first elasticized region, the second elasticized region
apddbedhindelasticized regions areirespaatively grovided: wath scplusality-ah
strand-like elastic elements extending in the transverse direction wherein all
obthesg waistrelastic nelements-are formned Jy-same-elastic elements g% (5>
Elasticized regions in the rear waist region comprise a fourth elasticized
regientdefiied between opposieisideedges loftheatars Waistzegior soasto
extend along the periphery of the waist-opening in the transverse direction, a
fifth) elastciZedr rgionldefinead agdihceatthefoulthelasticized 20lretfion sosas
to extend to the rear end of the absorbent panel, a pair of sixth elasticized
régishstefined ddjigcentthe fiftha eldsticiAst rerfidir36 axtd e spacéd fiohy
and opposed to each other in the transverse direction on both sides of a
SBEGHA 2T ror-Bladti€ized tégioh f8fmed i atransverse Aviddfe of tRBGBAF

extending in the transverse direction wherein all of these waist
elastic elements are formed by elastic elements which have a
common elongation percentage.

(4) The first elasticized region, the second elasticized region
and the third elasticized regions are respectively provided
with a plurality of strand-like elastic elements extending in
the transverse direction wherein all of these waist elastic
elements are formed by same elastic elements.

(5) Elasticized regions in the rear waist region comprise a
fourth elasticized region defined between opposite side edges
of the rear waist region so as to extend along the periphery
of the waist-opening in the transverse direction, a fifth
elasticized region defined adjacent the fourth elasticized
region so as to extend to the rear end of the absorbent panel,
a pair of sixth elasticized regions defined adjacent the fifth
elasticized region so as to be spaced from and opposed to each

other in the transverse direction on both sides of a second
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waist region and a pair of seventh elasticized regions defined adjacent the
sixth elasticized regions so as to be spaced from and opposed to each other
in the transverse direction on both 5 sides of the second non-elasticized
region wherein the sixth elasticized regions have a tensile stress higher than
that of the seventh elasticized regions and respective tensile stresses of the
fourth elasticized region and the fifth elasticized region are higher than that
of the sixth elasticized region. 10 EFFECT OF THE INVENTION [0017]
Acsording 4o the iaventignontbenfisst aspect theresof s atleast thefront waist
region of the front and rear waist regions is provided with the waist elastic
elements extendiagdls ipdhe ransyverse direCiioniacross thedtantend flapeof
the absorbent chassis so that the tensile stress of these elastic elements
beasesthetfront endxftap i astlose contacbwiththeo wearer's dodhs Withtthisn
unique arrangement, the front end flap would not be displaced downward
imodhernterfatd betwebnthes20 Weadfey's-bedy apdthelalssorbent corelarid
thereby any quantity of body waste is prevented from leaking out from the
dresEs 61 orlech&fE Cand BRé disiiosabie efeherciaviRg goot appeafaideth
can be obtained, on the other hand. -12- According to the invention on the
S@&@ﬁ&%ﬁ$é@gﬂﬂ9%&ﬁns have a tensile stress higher than that of

the seventh elasticized regions and respective tensile stresses
of the fourth elasticized region and the fifth elasticized
region are higher than that of the sixth elasticized region.
EFFECT OF THE INVENTION

[0017]

According to the invention on the first aspect thereof,
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 flap in a close contact with the
wearer's body. With thisunique 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 diaper having good appearance

can be obtained, on the other hand.
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the first elasticized region extends across the front end flap of the absorbent
chassis and the front end of the absorbent panel. 5 With this unique
arrangement, it is possible to obtain a disposable diaper improved so that,
with the diaper put on the wearer's body, the front waist region would not be
partially formed with the step due to downward displacement of the front
end flap of the absorbent chassis or upward displacement of the 10
absorbent panel and thereby body waste is prevented from leaking out, on
onechand, and the diaper can have a good appearance, on the other hand.
BRIEF DESCRIPTION OF THE DRAWINGS [0019] 15 [FIG. 1] Perspective
view of the disposable diaperiaccardingh tortheninventiomonstbedirst laspect ,
thereof. [FIG. 2] Plan view of the flatly developed disposable diaper. [FIG. 3]
Sectiohat viewltaken @loerg thedinenl bkt emFig 2 2 QOIS 4Plan viewt lap
corresponding to Fig. 2 devoid of the absorbent chassis. [FIG. 5] Schematic
seétigmalienttaken aloripa dine Vit Fig 2esHovind theldispbsalbiganel .
diaper put on the wearer's body. - 13 [FIG. 6] Perspective view of the diaper
abebRling o thenirention ohr#eTsedondidspeet thefsgfole to obtain a

disposable diaper improved so that, with the diaper put on the
wearer's body, the front waist region would not be partially
formed with the step due to downward displacement of the front
end flap of the absorbent chassis or upward displacement of the
absorbent panel and thereby body waste is prevented from leaking
out, on one hand, and the diaper can have a good appearance,
on the other hand.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019]

[FIG. 1] Perspective view of the disposable diaper according
to the invention on the first aspect thereof.

[FIG. 2] Plan view of the flatly developed disposable diaper.
[FIG. 3] Sectional view taken along the line III-IIT in Fig.
2.

[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.
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[FIG. 7] Plan view of the flatly developed disposable diaper of Fig. 6. 5 [FIG.
8] Sectional view of the disposable diaper taken along the line VIII-VIII. [FIG.
9] Plan view corresponding to Fig. 7 devoid of the absorbent chassis (except
the absorbent panel). [FIG. 10] Sectional view taken along the line X-X'in Fig.
7, 10 showing the disposable diaper put on the wearer's body. [FIG. 11]
Schematic sectional views A and B corresponding to Figs. 5 and 10
assuming that the disposable diaper of prior art has been put on the wearer's
bodycIDENTIBICGAPIONIQF REERRENCE AUMERA SSUSERIINGTHED  the
DRAWINGS 15 [0020] 210 diaper 211 elasticized waist panel 212
absorbentchassis 813 frontwaistregion t2@ 244frear waist region 215
crotch region 219 opposite side edges of the front waist region 220 opposite
sideleédgées of Bhie rear wraist redgiont 14 122 3levaisdteppenihigs23able diaper
waist-opening's periphery

of Fig. 6.

[FIG. 8] Sectional view of the disposable diaper taken along
the line VIII-VIII.

[FIG. 9] Plan view corresponding to Fig. 7 devoid of the
absorbent chassis (except the absorbent panel).

[FIG. 10] Sectional view taken along the line X-X in Fig. 7,
showing the disposable diaper put on the wearer's body.
[FIG. 11] Schematic sectional views A and B corresponding to
Figs. 5 and 10 assuming that the disposable diaper of prior art
has been put on the wearer's body.

IDENTIFICATION OF REFERENCE NUMERALS USED IN THE DRAWINGS
[0020]

210 diaper

211 elasticized waist panel

212 absorbent chassis

213 front waist region

214 rear waist region

215 crotch region

219 opposite side edges of the front waist region

220 opposite side edges of the rear waist region
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224 leg-opening 225 first elasticized region 5 226 second elasticized region
227 third elasticized region 228A non-elasticized region (first non-elasticized
region) 230 first waist elastic element 231 second waist elastic element 10
232 third waist elastic element 262 frqnt end flap 263 rear end flap 310
diaper 311 elasticized waist panel 15 312 absorbent chassis 313 front waist
region 314 rear waist region 315 crotch region 316 waist-opening 20 317
leg-opening 318c opposite side edge of the front waist panel 326 first waist
elastic element-3=seeand waist elastic element -15- 328 third waist elastic
element 329 fourth waist elastic element

223a walst-opening's periphery

224 leg-opening

225 first elasticized region
226 second elasticized region
227 third elasticized region

228A non-elasticized region (first non-elasticized region)

230 first waist elastic element
231 second wailst elastic element
232 third waist elastic element

262 front end flap
263 rear end flap

310 diaper

311 elasticized waist panel
312 absorbent chassis

313 front waist region

314 rear waist region

315 crotch region

316 waist-opening

317 leg-opening
318c opposite side edge of the front waist panel
326 first waist elastic element

327 second waist elastic element
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330 fifth waist elastic element 331 sixth waist elastic element 5 332 seventh
waist elastic element 333 first elasticized region 334 second elasticized
region 335 third elasticized region 336 fourth elasticized region 10 337 fifth
elasticized region 338 sixth elast|C|ze(iJ region 339 seventh elasticized region
340A, 3403 non-elasticized region 344 absorbent core 15 346 absorbent
panel 346a front end of the absorbent panel 346b rear end of the absorbent
panel 346c¢ side edge of the absorbent panel 347 front end region 347 of the
abserbentrpanel w20 348reasend eegion 347 of the absorbent panel
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS [0021]
Thednventionan theifist aspectiwilkheexemplarily -16- described with

reference to the accompanying drawings. 0022]
330 fifth waist elastic element

331 sixth waist elastic element
332 seventh waist elastic element
333 first elasticized region

334 second elasticized region

335 third elasticized region

336 fourth elasticized region

337 fifth elasticized region

338 sixth elasticized region

339 seventh elasticized region

340A, 340B non-elasticized region

344 absorbent core

346 absorbent panel

346a front end of the absorbent panel

346b rear end of the absorbent panel

346c side edge of the absorbent panel

347 front end region 347 of the absorbent panel
348 rear end region 347 of the absorbent panel
DETATILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0021]

The invention on the first aspect will be exemplarily
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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 5 flatly developed diaper 210 in a
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 in
the longitudinal direction. Fig. 3 is a sectional view taken along a line llI-111 in
Fig. 2. Fig. 4 is a partially cutaway 10 plan view corresponding to Fig. 2
devoid of an absorbent chassis 212. [0023] As shown in Fig. 1, the diaper
23 0ompeses anraniar elasticized naistpanela2lt,ran absarhent chassis
212 attached 15 to the side of the annular elasticized waist panel 211 facing
thewearer'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 wigist fegions 2E3,s2b4:t 00241120 Tde elastimfzed Weistopdaneln2the
comprises, in turn, a rectangular front waist panel 216 defining the front
wegstr eedionP2e3 and” asuldstantialBarapezdidat vearwaistganglizy7of the
defining the rear waist region 214 and a part of the crotch region -17- 215.

Thefant Waist paret 24 52a5d the Pearwaisopand Pz BrefPdtsdt t6gethers

alonglrespective pairs of opposite side _
well as in a transverse direction Y after front and rear waist

regions have been peeled off from each other along seams 222
in the longitudinal direction. Fig. 3 is a sectional view taken
along a line III-III in Fig. 2. Fig. 4 is a partially cutaway
plan view corresponding to Fig. 2 devoid of an absorbent chassis
212.

[0023]

As shown in Fig. 1, the diaper 210 comprises an annular
elasticized waist panel 211, an absorbent chassis 212 attached
to the side of the annular elasticized waist panel 211 facing
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.
[0024]

The elasticized waist panel 211 comprises, in turn, a
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



edges (i.e., respective pairs of opposite side edges of the front and rear
waist regions) 219, 220 and joined together along 5 seams 222 arranged
intermittently in the longitudinal direction X by well known means such as
heat embossing, supersonic sealing grthe other heat sealing techniques so
as to define a waist-opening 223 and a pair of leg-openings 224. [0025] 10
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 22 3aritrthey fragisveese: direcdonnd a secend elasticized segion2226
defined adjacent the first elasticized region 225 so as to extend across 15 a
front end-of the: absoehentrchassis 2125 wnda paipet third elasticizedaegions
227 spaced from and opposed to each other on both sides of first and
sedgrd noih-elastickzedaeygions 228As 2283 defined ¢n sespectivectsansverse
middles of the front and rear waist regions 213, 214 wherein the respective
efasticized DO segions 225,226 1297 Aré pradideeiwith stearid ke waise 1 ong
elastic elements 230, 231, 232, respectively. [0026] Specifically, the first
ekstitizéd Tegion 2Fis LI providad Witha Pierartybritst Radstérraeion

elements 230 extending along the waist-opening's periphery 223a, the
Sééahaell.knownrneans such as heat embossing, supersonic sealing

or the other heat sealing techniques so as to define a
waist-opening 223 and a pair of leg-openings 224.
[0025]

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
transverse direction Y, a second elasticized region 226 defined
adjacent the first elasticized region 225 so as to extend across
a front end of the absorbent chassis 212, and a pair of third
elasticized regions 227 spaced from and opposed to each other
on both sides of first and second non-elasticized regions 2284,
228B defined in respective transverse middles of the front and
rear wailst regions 213, 214 wherein the respective elasticized
regions 225, 226, 227 are provided with strand-like waist
elastic elements 230, 231, 232, respectively.
[0026]

Specifically, the first elasticized region 225 1is
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elasticized region 226 is provided with a plurality of second waist elastic
elements 231 extending across the absorbent 5 chassis 212 in the transverse
direction Y, and the third elasticized regions 227 are provided with a plurality
of third waist elastic elements 232 extghding in the transverse direction Y on
transversely opposite lateral zones 213a, 214a of the front and rear waist
regions 213, 214, respectively. 10 Under contraction of these waist elastic
elements 230, 231, 232, the diaper 210 is formed on its surface with a
phuralityaefa gathers: 2384(Seei Eig.dk). i sheuldsbe appreciateddhatandesired
effect can be achieved by at least the first non-elasticized region 228A of the
fiesttandisecoatdiynoreelasticizet cegions 2284 2283y Thesregiomeirs theond
rear waist panel 217 defining a part of the crotch region 215 is formed on
bethr sidesiofth ersecond Hioh-ekasticized reliont2283mitly ad pair offfaatirnd
elasticized regions 234 spaced from each other in the transverse direction Y
wierein thedetith efdsticizeds 26 fegisns 234are provided witlea phuralityeof
fourth waist elastic elements 235 extending in the transverse direction Y.
0027F ASSShoWh iATFigslD arith3S e fibntCaric FédroWaist pariels Mo 2alsird
217 are formed by an inner layer sheet 240 lying on the side facing the
wWektaPs skifantcart obfer fayérsheeCT4 fyingt th @ plurality of third

waist elastic elements 232 extending 1in the transverse
direction Y on transversely opposite lateral zones 213a, 214a
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
non-elasticized region 228A of the first and second
non-elasticized regions 228A, 228B. The region in the rear
waist panel 217 defining a part of the crotch region 215 is formed
on both sides of the second non-elasticized region 228B with
a pair of fourth elasticized regions 234 spaced from each other
in the transverse direction Y wherein the fourth elasticized
regions 234 are provided with a plurality of fourth waist
elastic elements 235 extending in the transverse direction Y.
[0027]

As shown in Figs. 2 and 3, the front and rear waist panels



on the side facing from the wearer's skin. The outer layer sheet 241 has
prolongations 243 extending outward from front and rear 5 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
10 the rear waist panel 217. The prolongations 243 of the outer layer sheet
241 qover thedfeorrtand rearends 240a; 24PN this-dnanner andtheseby ne
body waste can be prevented from leaking out beyond the front and rear
entls240a,1 240bn$0028} <5 Suitableasioclomatesiallfey dredhner layer sheey
240 and the outer layer sheet 241 includes hydrophobic fibrous nonwoven
fabrichmeistierépervinds plastie fikkaaad 'laminate shidget dhereol.0023h26t
The waist elastic elements 230, 231, 232, 235 are sandwiched between the
intfer aersiest 240 andthetdureitiayer nsheet 241 aid strétehably attacstved
to the inner surface of at least the inner layer sheet 240 of the both sheets

22089924 £ by Hot Afefirihesive tioteshois tI£4Rotidtbe Ao iferditat

none of the waist elastic elements 230, 231, 232, 235 is provided
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
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, 240Db.

[0028]

Suitable stock material for the inner layer sheet 240 and
the outer layer sheet 241 includes hydrophobic fibrous nonwoven
fabric, moisture-pervious plastic film and laminate sheet
thereof.

[0029]

The waist elastic elements 230, 231, 232, 235 are
sandwiched between the inner layer sheet 240 and the outer layer
sheet 241 and stretchably attached to the inner surface of at

least the inner layer sheet 240 of the both sheets 240, 241 by
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between the inner layer sheet 240 and the outer layer sheet 241 in the first
and second non-elasticized regions 228A, 2283. 5 [0030] As shown by Figs.
2 and 3, the absorbent chassis 212 includes an absorbent structure 245. The
absorbent structure 245 comprises, infurn, a liquid-pervious liner 246 facing
the wearer's skin (i.e., topsheet), a liquid-impervious backsheet 10 247, an
absorbent panel 250 comprising an absorbent core 248 having an adequate
bodily fluid absorbing capacity and a liquid-dispersant sheet 249 used to
wiap acabsaren core @48: [K031] The tigquidrabsarbentsiruciure: 245t nat
comprises a pair of 15 end flaps formed by bonding portions of the
backsheett24: 7w extending otutward heyond #ie feant, angreanends 250ai ded
250b of the absorbent panel 250 in the longitudinal direction X to portions of
the tinee 246 facing ¢he \earerss skin exteadin g reutwerefurthertharethie 241
backsheet 247 in the longitudinal 20 direction X by hot melt adhesive (not
showh) sofds f5 extehds 15 thel trapsveisesdiredticn YL eopain of Avter sidé 8B .
flaps 254 formed by bonding portions of the liner 246 facing the wearer's
skitPe¥ténding outward beyond a pair of side edges 250c of the -21-

absorbent panel 250 in the transverse direction Y to the corresponding
portions Ofthe b&cksheet 247 so*adt§lextentif 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
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.
[0031]

The liquid-absorbent structure 245 comprises a pair of
end flaps formed by bonding portions of the backsheet 247
extending outward beyond the front and rear ends 250a, 250b of
the absorbent panel 250 in the longitudinal direction X to
portions of the liner 246 facing the wearer's skin extending
outward further than the backsheet 247 in the longitudinal
direction X by hot melt adhesive (not shown) so as to extend
in the transverse direction Y, a pair of inner side flaps 254
formed by bonding portions of the liner 246 facing the wearer's

skin extending outward beyond a pair of side edges 250c of the



the longitudinal direction X, and a pair of barrier leg-cuffs 255 extending in
the longitudinal direction X along opposite 5 side edges of the
liquid-absorbent structure 245. [0032] The absorbent chassis 212 further
includes a first sheet member 258 fixgd to a lower surface of the
liquid-absorbent structure 245 via a hot melt adhesive coated region 256 and
a 10 pair of sleeve-like outer side flaps 261 each comprising a region
(prolongation) 258a of the first sheet member 258 extending outward beyond
the liguid-ahsoshept stnmturer?246He  thedransverse direetion & thentfeldege
back inward so as to define two layers placed upon each other, which are
bondeddpctmieachrathet by hotfrmeltadhesie=2602 Eackoof these«cutenside
flaps 261 is adapted to cover the outer side edge of the associated inner
sidesflap 64 Biiceverthecotterside edges obthe rdspectivecnnersid@f£s
flaps 254 with the respective outer side flaps 261, it is ensured to prevent the
odter sidesctlje20ftthe respectivel inrer sidedlaps2s4 whiehharprosite
conventionally been exposed in the form of relative sharp cut ends from

cohfifig Sihidcontaét With anditfitatieSthienmBArers skiRUE&usihg itch and/or

rash. -22-1003 3
[0032]

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
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
flaps 261 is adapted to cover the outer side edge of the
associated inner side flap 254. By cover the outer side edges
of the respective inner side flaps 254 with the respective outer
side flaps 261, it is ensured to prevent the outer side edges
of the respective inner side flaps 254 which have conventionally
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.
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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 5 247 in the longitudinal direction X and the
front and rear ends of the first sheet member 258, respectively. These front
and 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. 10 [0034] To inner walls of the sleeves
defined py the respective outer side flaps 261, strand-like elastic elements
267 extending stretchably/contractibly in the longitudinal direction X are
attachedhyeheb melbadhesives (ot shown)  With 15 the diapenz 10-put-oand
the wearer's body, the outer side flaps 261 are curved inwardly as viewed in
theetransvergel direction , Y Afrideredonteattion obthel elasticfelehents 267 g6
as to be elastically pressed against the wearer's thighs. While each of the
sfexvesds providedawith telsimgie eldstigeteiment 267 20rsbfar dthesheet
illustrated embodiment is concerned, it is possible to provide each of the
slek{evittetherormere eidsfid e metits’ 26 7 GO35F *23 ' EaRA 6P e ends

barrier leg-cuffs 255 is formed by the
of the first sheet member 258, respectively. These front and

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.
[0034]

To inner walls of the sleeves defined by the respective
outer side flaps 261, strand-like elastic elements 267
extending stretchably/contractibly 1in 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
Y under contraction of the elastic elements 267 so as to be
elastically pressed against the wearer's thighs. While each
of the sleeves is provided with the single elastic element 267
so far as the illustrated embodiment is concerned, it is
possible to provide each of the sleeves with two or more elastic
elements 267.

[0035]



prolongation 258a of the first sheet member 258 and the second sheet
member 264 folded in two wherein the folded end of the second sheet
member 264 is fixed to the prolongation 258a by 5 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 flatly developed, the free edge 266 faces the associated
prolongation 258a of the first sheet member 258 and the free 10 edge 266 is
providedmoftits inner surface-witb:threeselastie selementss268, 26941 289 the
permanently bonded thereto by hot melt adhesive (not shown) so as to
extericbingteilongituglinalt directian Xt Withthendiaper 21508 put on the yeeareds
body, the elastic elements 268, 269, 270 are sufficiently stretched to 15 be
spaeed fromithe assbciatédgatolondationvR88aiof thedirst sheet enembert2t8
and thereby to prevent body waste from leaking out beyond the associated
|atersirégidreef thieeabsorbet thadsisszl 2 J00B6] P20 Vhite eaeh of1he free
edges 266 is provided within the sleeve defined thereby with three elastic
elethefits! 2689269 1 270 irthesbase of Hie ARiStated emMBEHINTERE thé 3leevk

defined by the free edge 266 may be provided with at least one -24 elastic
eléifiefit §6%ar 38 thiTsihgfe BRstickIBRfEHt HERer 264 is folded back

to define a sleeve-like free edge 266. With the diaper 210
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
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
chassis 212.
[0036]

While each of the free edges 266 is provided within the
sleeve defined thereby with three elastic elements 268, 269,
270 in the case of the illustrated embodiment, the sleeve

defined by the free edge 266 may be provided with at least one
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tensile stress sufficient to space the free edge 266 from the associated
prolongation 258a of the first sheet member 258. These elastic elements
268, 269, 270 may be replaced by an 5 elastically contractible single sheet
having a required width as the second sheet member 264. [0037] In the
absorbent panel 250, the absorbent core 248 comprises fluff pulp,
super-absorbent polymer (SAP) and, if 10 desired, heat sealable staple fiber
mixed together and wrapped with the liquid-dispersant sheet 249 as a whole.
By1weapping 1the-abserbent £0ke 2481as a whale with the quidedispersant a
sheet 249 in this manner, the absorbent core 248 can be protected from
getting out of ite gesiretirshape andfalling offt okSAR: & B dodmprover-the the
shape retention and the liquid dispersion, the absorbent core 248 is
cempressed do Pravéca gencave-shapedt cohtour custed pwardipaper 258.
provided with rigidity sufficiently higher than that of the sheet members
cohstittitingahe diagerc2a0te e Sometihesreferted tbasrsehidigidb20en
[0038] Fig. 5 is a schematic sectional view taken along a line V-V in Fig. 2,
aSsamig tHdttHeodispasabll§iaper 2T HaRkBe b Vpiiton tHeaearst's boey.
Fig. 11 is a schematic sectional view -25- corresponding to Figs. 5 showing
tHe disposabfe dtapdherto BEmlsr 264.

[0037]

In the absorbent panel 250, the absorbent core 248
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
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
210 to be sometimes referred to as "semi-rigid".

[0038]

Fig. 5 is a schematic sectional view taken along a line

V-V in Fig. 2, assuming that the disposable diaper 210 has been

put on the wearer's body. Fig. 11 is a schematic sectional view
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prior art. 0039] As shown in Fig. 5, the second elasticized region 226 of 5 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 direction Y. The second waist elastic elements 231 extending
across the front end flap 262 of the absorbent chassis 212 in this manner
make it possible 10 to prevent the front waist panel 216 from being partially
formed with a step. [0040] In the case of the conventional disposable diaper
1306y rassyilhbe apparent from Figh ddAn @ space S pasdeen ievitably 1150 ¢
formed between the front end flap 162 of the absorbent chassis 112 and the
wearer's oody A. This is for the reason that the absorbent core 144 typically
contains fluff pulp for the purpose of improvement in liquid-absorbing
capéacity as well as dispersant capacity thereof and has a given thickness
larger 20 than that of the front end flap 162 consisting of only the sheet
member 2ASughdiffeienfialthiCkness inevitalslycasescthee fegfonidefined of
between the waist-opening's periphery 116a provided with the waist elastic
eléfiehite 126 3654516 B Brtight S 26-qiis E1d 3 EBntaconttheswedrapt 1c

body A and the absorbent
elements 231 extending across the front flap 262 of the

absorbent chassis 212 in the transverse direction¥. The second
waist elastic elements 231 extending across the front end flap
262 of the absorbent chassis 212 in this manner make it possible
to prevent the front waist panel 216 from being partially formed
with a step.

[0040]

In the case of the conventional disposable diaper 110,
as will be apparent from Fig. 11A, a space S has been inevitably
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 improvement in liquid-absorbing capacity as well as
dispersant capacity thereof and has a given thickness larger
than that of the front end flap 162 consisting of only the sheet
member. Such differential thickness inevitably causes the
region defined between the waist-opening's periphery 116a

provided with the waist elastic elements 126 so as to be brought
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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 5 increase and the space S will be
correspondingly enlarged. [0041] 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 116a 10 and the
vicinity thereof forward with respect to the wearer so as to fold the front end
flaptlkb2-apddhedegionofithewwaist member 1depposed te the frons aneht

flap 162 toward the space S. As a result, the front end flap 162 and the
region afthe: avaist spermaber ddraren displaced tagethey downward intolthel 15
interface between the wearer's body A and the absorbent core 144, as
shown by Eigp el ©8 argsutting dnvformationadfs stegrRoy [004 2] Tdhve steptRe myay
not only cause the diaper 110 to be displaced from its desired position but
alsttmaytause iarcageassivie R0equaritivy bf UFine foethe‘dbserbBentfcored
to be accumulated on the step R and eventually may leak out. In addition,
SUERTSRPFRINGy disTigirethe didper: [004SPLZT SPPafiElarly fmetrthed -
annular elasticized waist panels

[0041]

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 116a
and the vicinity thereof forward with respect to the wearer so
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
144, as shown by Fig. 11B, resulting in formation of a step R.
[0042]

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
on the step R and eventually may leak out. In addition, such

step R may disfigure the diaper.

[0043]
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211 and the absorbent chassis 212 inclusive of the absorbent core 248 are
separately formed as in the present embodiment, the absorbent chassis 212
is suspended like a hammock between 5 the annular elasticized waist panels
211. In such situation, the absorbent ghassis 212 might be undesirably
displaced 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 10 the elastic waist
panels 221-0044] Asishawarindrig. Snaccardisgdethe invention on thenfirst
aspect, the second elasticized region 226 is provided with the second waist
elasticzele mentsa23b sbas-to-extentsacrossithe 115 froat endtftap 262-cftbet
absorbent chassis 212 as show by Fig. 5, to ensure that the front end flap
262may 45k held Fecloset edmtact witiithes wiearel's hothsArancthiespace S
may be not formed between the front end flap 262 and the wearer's body A.
Ik heordeueree; theseebhdélistitized region26 kvouldroriee2(etween
displaced downward into the interface between the absorbent core 248 and
the fredrers Hody AS [6045|Shualsthe saedrid elasticize Bretiof 2282 have a

tensile _2g_ stress lower than a tensile stress of the first elasticized
the absorbent chassis 212 might be undesirably displaced

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.

[0044]

As shown inFig. 5, according to the invention on the first
aspect, 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 body A and the space S may be not formed
between the front end flap 262 and the wearer's body A. 1In
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.

[0045]

Should the second elasticized region 226 have a tensile
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region 225 in such embodiment, the second elasticized region 226 will bend
as the wearer bends him- or herself forward and, as a result, the second
elasticized region 226 as well as the 5 front end flap 262 will get a bending
potential. Eventually the front waist region 213 might partially formed with the
step. To avoid such situation, the second elasticized region 226 preferably
has its tensile stress equal to or higher than a tensile stress of the first
elasticized region 225 so that a 10 fitness of the second elasticized region
226rtedbe weanershbady showdd net beradverselyraffected by stretehing etq
the first elasticized region 225. On the other hand, the first elasticized region
2?25gnhudst hage imtensile stressi sniictentt te maintaid the frontand rearewaist
regions 213, 214 in close 15 contact with the wearer's waist and, to achieve
thigpthe tensiedteess ot the dirstrelastidizéd region R2549s preferabhr dhigher
than that of the third elasticized region 227. Accordingly, a relationship
apfong these elastivized regidrsl225 1 9P6e @ 27egreopreferably représeatédifn
the form of the second 20 elasticized region 226 >- the first elasticized region
295onthéenfirtlelashizedregicis 22 7°f0046) MBFRE- Spééifically trfirst L 1y
elasticized region 225 -29- preferabl}/1 has a tensile stress of 38 - 42 mN/mm
af@g%rmhéﬂalst region 213 might partially formed with the step.
To avoid such situation, the second elasticized region 226
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
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.
Accordingly, arelationship among these elasticized regions 225,

226, 227 are preferably represented in the form of the second

elasticized region 226 2 the first elasticized region 225 > the
third elasticized regions 227.
[0046]

More specifically, the first elasticized region 225
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maximum elongation, the second elasticized region 226 preferably has a
tensile stress of 42 - 48 mN/mm at 65% of the maximum elongation and the
third elasticized region 227 5 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
mN/mm or less, it will be no more possible to maintain the front end flap 262
in close contact with the wearer's body A and to 10 achieve the effect as has
beeardasosibechaboye: {004 7lcThe tensile steass-of thewgspestive elasticized
regions 225, 226, 227 was measured by a method as follows: [0048] 15
Fitsk ithenwaist regjens ate peehed offdfsomoeach etherc along thessgams 22%
and the diaper 210 is flatly developed as seen in Fig. 2 and the respective
elastiteeleants230, 2815282 ate stretctfed 2o-th&Smaximmum elohgatibntine
the transverse direction Y. The front waist panel 216 as a whole is cut off 20
fropx ilveidiape r296 anehthem thetrespectivecel astieretcregionsr 295022672 7
227 are cut away from this front waist panel 216 to obtain desired test
pRECESS BHREd BAtheseciest preces sHiaths Afimensions/ifthetohgituiinahe

direction Y of the diaper 210) -30- of the respective test pieces are measured.
T%%§%@5@Cﬁk§ngatlon If the tensile stress of the second

elasticized region 226 at 65% of the maximum elongation is 42
mN/mm or less, it will be no more possible to maintain the front
end flap 262 in close contact with the wearer's body A and to
achieve the effect as has been described above.

[0047]

The tensile stress of the respective elasticized regions
225, 226, 227 was measured by a method as follows:

[0048]

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,
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

(dimensions in the longitudinal direction Y of the diaper 210)
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elasticized regions 225, 226, 227 are cut off in the region defined between
each pair of the adjacent elastic elements 230, 231, 232 in middles of this
region as viewed in longitudinal 5 direction X. Then, each of the test pieces in
contracted state is fixed between a pajf of chucks of Tensile Tester
manufactured by Shimadzu Corporation (a distance between these chucks is
initially set to 100 mm and appropriately adjusted depending on the each of
the test pieces) . Now the test piece is stretched 10 in the transverse
divectior Yroktherdiaper 24 Orata eate0fa200maa¥mir @and atead émhAti ve
65% of the maximum elongation is measured. Thus, tensile stress is
calcutatedifoe@achagfdhe elasticized, regins225¢-226 0227 accordingdg ash
equation: Measured value (mN) = region width (mm) = tensile stress. 15
[OB49] " Eelssvonenetasticired regiontZ26dyreferably hrastar elongation 230,
percentage equal to or higher than an elongation percentage of the first
efaksticized reégioniZ2E. skhisfis fort theseasonahat, iftrdelongetioni tudinal
percentage of the second 20 elasticized region 226 is less than the
eforitpitiorCpefcenta’ ofmefifst ERRticiAddrégishe225, hetseromyd state
elasticized region 226 will be apt to be spaced from the wearer's body A
uhﬁécflé%ﬁd%ifbvr‘?@ﬂﬁeprﬁ%f é?és?ﬂ&%ﬁer%ﬂﬁl?‘%lt% forht €3104Rg factured

undesirable space S, for example when the wearer bends him-
by Shimadzu Corporatlon (a distance between these chucks is

initially set to 100 mm and appropriately adjusted depending
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:
Measured value (mN) + region width (mm) = tensile stress.
[0049]

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
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
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or herself forward and thereby the first elasticized region 225 is further
stretched. [0050] 5 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. [0051] More specifically, when the waist elastic
elements 230, 10 231, 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%r\wbie the thirdaaaists plasticealement 232 snaynkave-a seationak area-
of 450 - 500 dtex 15 and an elongation percentage of 300 - 350%. [0052] It
should beenated hese thah the Hikstewaisthel astics €le ments 2B30canddhesecand
waist elastic elements 231 may comprise the elastic elements have the
séctidaltdren artd treeRO®longation percentage different from one from
another or all of the waist elastic elements 230, 231 and 232 comprise the
safited Elastic elements so far as the respective elasticized regions 225, 226,
227 have the desired tensile stress. In the front -32- waist region 213 of the
illustrated &tnbédmient tReHUmBRrigiird waist elastic elements 230,

231, 232 are made of natural or synthetic rubber in the form
of strand or tape having rubber elasticity.
[0051]

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%.

[0052]

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
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the first waist elastic elements 230 is four, the number of the second waist
elastic elements 231 is five and the number of the third waist elastic
elements 232 is seven in the front waist 5 region 213. It should be
appreciated here that the number of the elastic elements used in each of the
respective elasticized regions 225, 226, 227 as well as the distance (i.e.,
pitch) between each pair of the adjacent elastic elements in the respective
elasticized regions 225, 226, 227 may be 10 appropriately varied depending
ondbetensde stressrequired by pachrofibe wspegtivie elasticizeduenions £
225, 226, 227. For example, if it is desired to use the first and second waist
elastic elemenis 280; 23dtformad bythe same elementsevemuhbaghothe he
second elasticized region 226 requires an elongation 15 percentage higher
thrrthvat obthetfiestaslasticizédmregion 225 ,1 thépitclr at vwhiemtiveosecondt he
waist elastic elements 231 are arranged must be necessarily set to be
shfalled than the pitcht At whichehe firstiwaist etasticeleméents 230aewaist
arranged. [0053] 20 Instead of providing the respective elasticized regions
2269298, 227 -withtthe"a@ssotikfed RRlistelaste eiements 280; 231 upepet
the illustrated embodiment is the case, it is also possible to attach elasticall
sﬁ@?cﬁéﬁl%?é&nﬁé@ﬁﬁ%%@é?%gnﬁéﬁb@f@ RS T Suffage ot the 2e

annular Walst ganel 2110 , ,
regions 6, 227 as well as the distance (i.e., pitch)

between each pair of the adjacent elastic elements in the
respective elasticized regions 225, 226, 227 may Dbe
appropriately varied depending on the tensile stress required
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,
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.
[0053]

Instead of providing the respective elasticized regions
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
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to form the annular waist panel 211 directly by such elastically
stretchable/contractible sheet members in order to assure each of the
elasticized regions 225, 226, 227 to have the desired 5 levels of tensile
stress, respectively. [0054] Referring again to Fig. 4, the rear waist panel
217 is formed with a pair of fourth elasticized regions 234 lying aside inward
from the respective third elasticized region 227. The 10 respective fourth
elasticized regions 234 are provided with the fourth waist elastic elements
2a35nfpenedobythe same:elasti¢ selerents asdhedhird waist €lpstic elemenis
232 used for the third elasticized region 227. As shown, the number of the
faurthowaistrelasticelementss2 3xisdevwer than amylgther waist d baelastia 11y
elements 230, 231, 232 and the tensile stress of the fourth elasticized region
2843 medsledd im the trahisVersé edirectiovhet is setdodse |owerthandhench
tensile stress of any other elasticized regions 225, 226, 227. [0055] 20 The
fourtl etasticizéd ragiofs 234 ananged indhfs marneprahe irelFadapetifosd
cover a desired range of the wearer's buttock and thereby to define smoothly
cuRiEléortact Shfface lorSthe rowfiRiRe sUiftdce of the wearer's buttock.

-34- 0056]
[0054]

Referring again to Fig. 4, the rear waist panel 217 is
formed with a pair of fourth elasticized regions 234 lying aside
inward from the respective third elasticized region 227. The
respective fourth elasticized regions 234 are provided with the
fourth waist elastic elements 235 formed by the same elastic
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
direction Y is set to be lower than the tensile stress of any
other elasticized regions 225, 226, 227.

[0055]

The fourth elasticized regions 234 arranged in this
manner are well adapted to cover a desired range of the wearer's
buttock and thereby to define smoothly curved contact surface

along the rounded surface of the wearer's buttock.
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Various types of material widely used in the technical field of such
disposable diaper may be used without limitation as stock materials for the
respective members defining the front 5 and rear waist panels 216, 217 and
the absorbent chassis 212. While the glastic waist panel 211 comprises
nothing but the front and rear waist panels 216, 217 in the illustrated
embodiment, it may be contemplated that the elastic waist panel 211
comprises, in addition to the front and rear waist panels 10 216, 217, a crotch
merabern extending between the front and rear waist panels 216, 217 to
define the crotch region 215 or the front and rear waist panels 216, 217 are
integrallyvearitiguous; e ¢he icrotctemember. e presentiinvehtionarmthe-first
aspect thereof is applicable not only to so-called pants-type 15 disposable
diaperdobwhicte the frartaaidl redr wadst regiohs aree previdushy jdiedtat ion
together along the opposite side edges 219, 220 also to so-called open-type
dither. ORI Five piesént inbertiorren tHe sarordcaspeet therenfwitl f20be
exemplarily described in reference to the accompanying drawings. [0058]
Figi 6 T$ atpéarzpettivaViéw sHdwinglthe Bfapere3 0 2_r-350 puitiorthes 212.

wearer's body. Fig. 7 is a plan view showing the
While the elastic waist panel 211 comprises nothing but the

front and rear waist panels 216, 217 in the illustrated
embodiment, it may be contemplated that the elastic waist panel
211 comprises, in addition to the front and rear waist panels
216, 217, a crotch member extending between the front and rear
waist panels 216, 217 to define the crotch region 215 or the
front and rear waist panels 216, 217 are integrally contiguous
to the crotch member. The present invention on the first aspect
thereof 1s 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.

[0057]

The present invention on the second aspect thereof will
be exemplarily described in reference to the accompanying
drawings.

[0058]

Fig. 6 is a perspective view showing the diaper 310 as
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diaper 310 flatly developed in a 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 321 5 in the longitudinal direction X. Fig. 8 is a
sectional view taken along a line VIII-VIl in Fig. 7. Fig. 9 is a plan view
corresponding to Fig. 7 devoid of an absorbent chassis 312 (except an
absorbent panel 346) . In Fig. 9, the absorbent panel 346 is indicated by an
imaginary line for convenience of 10 illustration. [0059] As shown by Fig. 6,
the diapert3k0 gcemprises anannulan glasticized waishpanel3thoa Chassise
312 attached to the elasticized waist panel 311 on the side facing the
wearees skin 15 atfigntowaist segionidl3, asegt waistregien 3¢4f actotChas
region 315 extending in the longitudinal direction X between the front and
regrlwaist regienst313; V3l ca dnaist-opening 3i6candeopairaof legoperings
317. The waist-opening 316 is defined by the elasticized waist panel 311. 20
[0GG0] Referrng tbeRigsPEakriioothe élagticizeehwaistparrel 08 ¥1 somprises,
in turn, a front waist panel 318 defining the front waist region 313 and a rear
widisthanelo3ed- HefiarryltHél 6= réar waist FégionB1F apdE patttrtheview

crotch region 315. The
taken along a line VIII-VIITI in Fig. 7. Fig. 9 is a plan view

corresponding to Fig. 7 devoid of an absorbent chassis 312
(except an absorbent panel 346). InFig. 9, the absorbent panel
346 is indicated by an imaginary line for convenience of
illustration.

[0059]

As shown by Fig. 6, the diaper 310 comprises an annular
elasticized waist panel 311, a chassis 312 attached to the
elasticized waist panel 311 on the side facing the wearer's skin,
a front waist region 313, a rear waist region 314, a crotch region
315 extending in the longitudinal direction X between the front
and rear waist regions 313, 314, a waist-opening 316 and a pair
of leg-openings 317. The waist-opening 316 is defined by the
elasticized waist panel 311.

[0060]

Referring to Figs. 7 and 9, the elasticized waist panel

311 comprises, in turn, a front waist panel 318 defining the

front waist region 313 and a rear waist panel 319 defining the
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front waist panel 318 has a substantially rectangular shape contoured by an
inner end 318a, an outer end 318b and opposite side edges 318c connecting
the inner and outer ends 318a, 318b 5 to each other. The rear waist panel
319 has a substantially trapezoidal shape contoured by an inner end 319a,
an outer end 319b, opposite side edges 319c extending inward from the
outer end 319 and opposite oblique inner side edges 319d connecting the
outer end 319b and the inner end 319a to each other. The 10 opposite side
edges 3L8¢ of the frontwaistpaaeb318 andithe ©pposite-sigecedges 319 ef
the rear waist panel 319 are put flat together and then joined together along
seamst32% asranget: intermittentl\ainsthiedoagitudingy directian by wasiosise
heat sealing means of well known art such as heat embossing or 15
supersonie sealingnsoraseto defineld paircof teg-epenings Bd7 an¢coperatior
with the elastic waist panel 311 (See Fig. 6) [0061] The front and rear waist
panefs 848s819lare formed bynd lahsinate corapAsmg-an ianee laydeshééfh
322 lying on the inner 20 side and an outer layer sheet 323 lying on the outer
side. élonterdayer Sheet 323 has prolBAG&tioRs 322PExtendlivy befward 1Y
from front and rear ends 322a, 322b of the inner layer sheet 322 in the

IGrgRRAAI it CHGPX GRS RS pRoloMyARionr 371824 & flded 5k

on the inner side of the diaper 310 and the _ ,
319b, opposite side edges 319c extending inward from the outer

end 319 and opposite oblique inner side edges 319d connecting
the outer end 319b and the inner end 319a to each other. The
opposite side edges 318c of the front waist panel 318 and the
opposite side edges 319c of the rear waist panel 319 are put
flat together and then joined together along seams 321 arranged
intermittently in the longitudinal direction X by various heat
sealing means of well known art such as heat embossing or
supersonic sealing so as to define a pair of leg-openings 317
in cooperation with the elastic waist panel 311 (See Fig. 6).
[0061]

The front and rear waist panels 318, 319 are formed by
a laminate comprising an inner layer sheet 322 lying on the inner
side and an outer layer sheet 323 lying on the outer side. The
outer layer sheet 323 has prolongations 324 extending outward
from front and rear ends 322a, 322b of the inner layer sheet

322 in the longitudinal direction X wherein these prolongations
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respective opposite lateral zones are joined to the lateral zones 318f, 319f of
the front and rear waist regions (i.e., opposite lateral regions of the front and
rear waist panels) 5 after the absorbent chassis 312 has been attached to the
respective sides facing the wearer's skin of the front waist panels 318 and
the rear waist panel 319. The prolongations 324 of the outer layer sheet 323
cover the front and rear ends 322a, 322b of the inner layer sheet 322 in this
manner and thereby 10 it is ensured to prevent body waste from leaking out
beyanghther Jneriand ceas ends322a- 32201 {006 2] 1Suitablgstogk materiahe
for the inner layer sheet 322 and the outer layer sheet 323 includes
hydrgphohie dibseus nonwovene 15fabricemaoistare-peneous plastc fikm anel
laminate sheet thereof. [0063] First - seventh waist elastic elements 326,
32718283329, 380N B21f 332carersaridwicheddsetweerstheregterand(inner ,
layer 20 sheets 323, 322 of the front and rear waist panels 318, 319 and
attaenedte thetinner sudfaceof at feadtetheripner daykrsireet 322t Azanitllise
described more in details, under the effect of these waist elastic elements
326t327,5378, F2903307 83188 3323 e fforit VRS regid3184s fermede
with first - third

respective sides facing the wearer's skin of the front waist
panels 318 and the rear waist panel 319. The prolongations 324
of the outer layer sheet 323 cover the front and rear ends 322a,
322b of the inner layer sheet 322 in this manner and thereby
it is ensured to prevent body waste from leaking out beyond the
front and rear ends 322a, 322Db.

[0062]

Suitable stock material for the inner layer sheet 322 and
the outer layer sheet 323 includes hydrophobic fibrous nonwoven
fabric, moisture-pervious plastic film and laminate sheet
thereof.

[0063]

First — seventh waist elastic elements 326, 327, 328, 329,
330, 321, 332 are sandwiched between the outer and inner layer
sheets 323, 322 of the front and rear waist panels 318, 319 and
attached to the inner surface of at least the inner layer sheet
322. As will be described more in details, under the effect

of these waist elastic elements 326, 327, 328, 329, 330, 331,



10

15

20

elasticized regions 333, 334, 335 and the rear waist region 314 is formed
with fourth - seventh elasticized regions 336, 337, 338, 339. The diaper 310
is formed on its surface with a 5 plurality of wrinkles 325 under contraction of
these waist elastic elements 326, 327,.328, 329, 330, 331, 332 (See Fig. 6).
[0064] As shown in Figs. 7 and 8, the absorbent chassis 312 10 includes an
absorbent structure 341. The absorbent structure 341 comprises, in turn, a
liquid-pervious liner 342 facing the wearer's skin (i.e., topsheet), a
liguizl;impervious basksheet 343 ansabsarbent panel 346rcamprses athird
absorbent core 344 having an adequate bodily fluid absorbing capacity and
a<l%z hquid:dispersanbshees 3453 0gedivsnvuap anabsorbent corerd44.of0063)
The liquid-absorbent structure 341 comprises a pair of end flaps formed by
boading pertions of the backsheet 3431 extendingicwwarddieyond Hee front,
and rear ends 346a, 346b of 20 the absorbent panel 346 in the longitudinal
ditéétios X%to péhorsieftie lihe? 342 facingaie wearefs skinfextendingr 2
outward further than the backsheet 343 in the longitudinal direction X by hot
nreltadheésive (hot'sHEWAT So asTowxdend C39tmahbiPansversé diecticn Y.

a pair of inner side flaps 352
elastic elements 326, 327, 328, 329, 330, 331, 332 (See Fig.

6).
[0064]

As shown in Figs. 7 and 8, the absorbent chassis 312
includes an absorbent structure 341. The absorbent structure
341 comprises, in turn, a liquid-pervious liner 342 facing the
wearer's skin (i.e., topsheet), a liquid-impervious backsheet
343, an absorbent panel 346 comprises an absorbent core 344
having an adequate bodily fluid absorbing capacity and a
liquid-dispersant sheet 345 used to wrap an absorbent core 344.
[0065]

The liquid-absorbent structure 341 comprises a pair of
end flaps formed by bonding portions of the backsheet 343
extending outward beyond the front and rear ends 346a, 346b of
the absorbent panel 346 in the longitudinal direction X to
portions of the liner 342 facing the wearer's skin extending
outward further than the backsheet 343 in the longitudinal

direction X by hot melt adhesive (not shown) so as to extend
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formed by bonding portions of the liner 342 facing the wearer's skin
extending outward beyond a pair of side edges 346c of the absorbent panel
346 in the transverse direction Y to the 5 corresponding portions of the
backsheet343by hot melt adhesive (ngf shown) and a pair of barrier leg-cuffs
353 extending in the longitudinal direction X along opposite side edges of the
liquid-absorbent structure 341. [0066] 10 The absorbent chassis 312 further
includes a first sheet member 358 fixed to a lower surface of the
liguid-absetrbentvstrasturer?4k vimathotameltiadbesivercoatedsegian 3563and
a pair of sleeve-like outer side flaps 361 each comprising a region
(pratorgation) Ib8anof the- fitsirshest membetr358 45 extendingheutwarcr ' s
beyond the liquid-absorbent structure 341 in the transverse direction Y, then
folded Badleimiard soasatod definentwve layers placediapenceach dtlven fwhich
are bonded to each other by hot melt adhesive 360. Each of these outer side
flaps @61z tadapted: to3dévet thetbetet silesedge of thier 20 tassocidteddnriére
side flap 352. By cover the outer side edges of the respective inner side
flaps BEWtA thE Respettive phteRshictiaps 362 4tisensireg t6 prevent the
outer side edges of the respective inner side flaps 352 which have
cORvENnfiBRARY zf@%é‘eﬁ%kbo%@d%%é%r%%@%% éﬁ&r&éﬁ?@ﬁd@ﬁoﬁﬁl

comin
the 9ongitudinal direction X along opposite side edges of the

liquid-absorbent structure 341.
[0066]

The absorbent chassis 312 further includes a first sheet
member 358 fixed to a lower surface of the liquid-absorbent
structure 341 via a hot melt adhesive coated region 356 and a
pair of sleeve-like outer side flaps 361 each comprising a
region (prolongation) 358a of the first sheet member 358
extending outward beyond the liquid-absorbent structure 341 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 360. Each of these outer side
flaps 361 is adapted to cover the outer side edge of the
associated inner side flap 352. By cover the outer side edges
of the respective inner side flaps 352 with the respective outer
side flaps 361, it is ensured to prevent the outer side edges

of the respective inner side flaps 352 which have conventionally
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in contact with and irritating the wearer's skin, causing itch and/or rash.
[0067] 5 The absorbent chassis 312 further includes the front and rear end
flaps 362, 363 defined by portions of the liner 342 facing the wearer's skin
extending outward beyond the backshget 343 in the longitudinal direction X
and the front and rear ends of the first sheet member 358, respectively.
These front and 10 rear end flaps 362, 363 can be formed in this manner
since the first sheet member 358 has previously been fixed to the lower
sutage-eithedinuid-ahsorbent struciuee: 344. {0068 Fotnneiwallsefdbging
sleeves defined by the respective 15 outer side flaps 361, strand-like elastic
elements 367 wiretchably/contractibly extendingdn thedangitudinal idisection
X are attached by hot melt adhesive (not shown) . In this way, with the
diepet @10 paten the wearer's body, the outer side flaps 361 are curved
inwardly as viewed in the transverse 20 direction Y under contraction of the
eldstic’dlements 367 so as to be elastically pressed against the wearer's
thighs. While each of the sleeves is provided with the single elastic element

367 so fartss the Aiitrltedlermbotlimentis comeernea . itds s41b pdssiple fnd

provide each of the sleeves with two or more elastic
rear end flaps 362, 363 defined by portions of the liner 342

facing the wearer's skin extending outward beyond the backsheet
343 in the longitudinal direction X and the front and rear ends
of the first sheet member 358, respectively. These front and
rear end flaps 362, 363 can be formed in this manner since the
first sheet member 358 has previously been fixed to the lower
surface of the liquid-absorbent structure 341.
[0068]

To inner walls of the sleeves defined by the respective
outer side flaps 361, strand-like elastic elements 367
stretchably/contractibly extending in the longitudinal
direction X are attached by hot melt adhesive (not shown). 1In
this way, with the diaper 310 put on the wearer's body, the outer
side flaps 361 are curved inwardly as viewed in the transverse
direction Y under contraction of the elastic elements 367 so
astobeelastically pressed against the wearer's thighs. While
each of the sleeves is provided with the single elastic element

367 so far as the illustrated embodiment is concerned, it is



elements 367. [0069] Each of the barrier leg-cuffs 353 is formed by the 5
prolongation 358a of the first sheet member 358 and the second sheet
member 364 folded in two wherein the folded end of the second sheet
member 364 is fixed to the prolongation 358a by hot melt adhesive (not
shown) to define a fixed edge 365 and the distal end of the second sheet
member 364 is folded back 10 to define a sleeve-like free edge 366. With the
diaper 310 flatly developed, the free edge 366 faces the associated
prelepgatien-358awmfithe festisheet memberadbsanththadree esge 366481 c
provided on its inner surface with three elastic elements 368, 369, 370
petmasently onded thereto by hot melt 15 adhesive (not shown) so as to
extend in the longitudinal direction X. With the diaper 310 put on the wearer's
bodycthe elastic elements 368, 369, 370 are sufficiently stretched to be
spaced from the associated prolongation 358a and thereby body waste can
be prevehted frerh |Eakindp out beyond theenssociated 26 laferaheegidm ot tire
absorbent chassis 312. 0070] While each of the free edges 366 is provided

S withi tHe sléeve detined thefeby hith fHireetelastie eleiehRB681369¢ c42d
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370 in the case of the illustrated embodiment, the sleeve
sheet member 364 folded in two wherein the folded end of the

second sheet member 364 is fixed to the prolongation 358a by
hot melt adhesive (not shown) to define a fixed edge 365 and
the distal end of the second sheet member 364 is folded back
to define a sleeve-like free edge 366. With the diaper 310
flatly developed, the free edge 366 faces the associated
prolongation 358a of the first sheet member 358 and the free
edge 366 is provided on its inner surface with three elastic
elements 368, 369, 370 permanently bonded thereto by hot melt
adhesive (not shown) so as to extend in the longitudinal
direction X. With the diaper 310 put on the wearer's body, the
elastic elements 368, 369, 370 are sufficiently stretched to
be spaced from the associated prolongation 358a and thereby body
waste can be prevented from leaking out beyond the associated
lateral region of the absorbent chassis 312.
[0070]

While each of the free edges 366 is provided within the

sleeve defined thereby with three elastic elements 368, 369,
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defined by the free edge 366 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 366 from the 5 associated prolongation 358a of the first
sheet member 358. These elastic elements 368, 369, 370 may be replaced
by an elastically contractible single sheet having a required width as the
second sheet member 364. [00711 10 In the absorbent panel 346, the
absorbent core 344 comprises fluff pulp, super-absorbent polymer (SAP)
apdoif idesinesl, beatsealable-staple fleravixeddegetherand weappesh svthe
the liquid-dispersant sheet 345 as a whole. By wrapping the absorbent core
3ddashadvhele withr thesliquigedispersant 16 sheeti 340 in this manrersthene
absorbent core 344 can be protected from getting out of its desired shape
anddalling eff ehSAP .s J ofiapravetthé shapesketertiors and thédiguid has a
dispersion, the absorbent core 344 is compressed to have a
cbAcave-shapets sortdir chied inwaiihyandhsrdviged svige righdityf rom the
sufficiently 20 higher than that of the sheet members constituting the diaper
31010V 56 etintdS Pefefreerto’as 2sérhi-fpRI" T 00721 erekrifg Bam 8 -
Figs. 6 and 9, the front waist panel -43- 318 comprises the first elasticized
rg 8ﬁ%§§ﬁéﬁﬁédﬁéﬁﬁééﬁs 368, 369, 370 may be replaced by an

elastically contractible single sheet having a required width
as the second sheet member 364.
[0071]

In the absorbent panel 346, the absorbent core 344
comprises fluff pulp, super—-absorbent polymer (SAP) and, if
desired, heat sealable staple fiber mixed together and wrapped
with the liquid-dispersant sheet 345 as a whole. By wrapping
the absorbent core 344 as a whole with the liquid-dispersant
sheet 345 in this manner, the absorbent core 344 can be protected
from getting out of its desired shape and falling off of SAP.
To improve the shape retention and the liquid dispersion, the
absorbent core 344 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
310 to be sometimes referred to as "semi-rigid".

[0072]

Referring again to Figs. 6 and 9, the front waist panel
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the outer end 318b and a front end 347 of the absorbent panel 346 so as to
extend in the transverse direction X between the opposite side edges 318c,
a pair of the second elasticized 5 regions 334 defined adjacent the first
elasticized region 333 so as to be spaged from and opposed to each other in
the transverse direction Y, a pair of the third elasticized regions 335 defined
adjacent the second elasticized regions 334 so as to be spaced from and
opposed to each other in the transverse 10 direction Y and a first
nenselasticizecreging 340Atdefined in ithedmiddiecef tesfront waist regivden
313 as viewed in the transverse direction Y and spacing the respective
sebenduelasticize® tegionsB34 from therrespective third elasticizedtregions
335. 15 [0073] The first elasticized region 333 is provided with a plurality of
thel firstavaisttelastic etements 32 6-extending i dhedransversedditection Yhe
between the opposite side edges 318c of the front waist panel 318, the
seeond Elasticizsd rebiens 20834 aredprovided With the seednd Wigist elostié
elements 327 extending from the side edges 318c to opposite side edges of
afPoritcard tégicte 8475t thelassttbeht panel 346 ari tHel ffird elddtmeized’
regions 335 are provided with the third waist -44 elastic elements 328
extending; justas the Selond Waist¥lastigrosed to each other in the

transverse direction Y, a pair of the third elasticized regions
335 defined adjacent the second elasticized regions 334 so as
to be spaced from and opposed to each other in the transverse
direction Y and a first non-elasticized region 340A defined in
the middle of the front waist region 313 as viewed in the
transverse direction Y and spacing the respective second
elasticized regions 334 from the respective third elasticized
regions 335.

[0073]

The first elasticized region 333 is provided with a
plurality of the first waist elastic elements 326 extending in
the transverse direction Y between the opposite side edges 318c
of the front waist panel 318, the second elasticized regions
334 are provided with the second waist elastic elements 327
extending from the side edges 318c to opposite side edges of
a front end region 347 of the absorbent panel 346, and the third

elasticized regions 335 are provided with the third waist
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elements 328, from the side edges 318c to the opposite side edges of the
front end region 347 of the absorbent panel 346. [00741 5 The first
non-elasticized region 340A defined in the middle of the front waist panel
318 as viewed in the transverse dlrecégn Y may be formed as will be
described below. For example, according to so-called "cut back method"
conventionally used for the disposable diaper as described 10 herein, the
second and third waist elastic elements 327, 328 are cut back. Specifically,
the regionscermesperingtotthed segonthandithird clasticized segior B34: i c
335 are coated with hot melt adhesive in appropriate patterns but the region
colresponding &o theofirstron:elastitizedIegionc34bA ipleft 1baet ceatede s
with hot melt adhesive. Then, the second and third waist elastic elements
327, 828 dreded wdertension towardr these rgiond334, 336¢ B48Acand
attached under tension thereto in the regions coated with the hot melt
adhesdive. Now respective segments of the second and third waist elastic 20
elements 327, 328 free from the effect of the hot melt adhesive are cut in the
first non-elstieiZettrefidh S40AL TReFSGOE ItHEs e S YmERE o e Blastie
elements 327, 328 automatically contract (so-called "cut back") toward the

f&é&%@rﬁérﬁg%ffﬁgmfh%é HaBhE lements 3275328, CohSEqUERDY thets

are
direction Y may be formed as will be described below. For

example, according to so-called "cut back method"
conventionally used for the disposable diaper as described
herein, the second and third waist elastic elements 327, 328
are cut back. Specifically, the regions corresponding to the
second and third elasticized region 334, 335 are coated with
hot melt adhesive in appropriate patterns but the region
corresponding to the first non-elasticized region 340A is left
not coated with hot melt adhesive. Then, the second and third
walst elastic elements 327, 328 are fed under tension toward
these regions 334, 335, 340A and attached under tension thereto
in the regions coated with the hot melt adhesive. Now
respective segments of the second and third waist elastic
elements 327, 328 free from the effect of the hot melt adhesive
are cut in the first non-elasticized region 340A. Thereupon,
these segments of the elastic elements 327, 328 automatically

contract (so-called "cut back") toward the fixed segments of
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substantially neither the second waist elastic elements 327 nor the third
waist elastic elements 328 under tension in the region corresponding to the
first non-elasticized region 340A. It is 5 also possible to form the first
non-elasticized region 340A by removing the segments lying in the region
corresponding to the first non-elasticized region 340A after the second and
third waist elastic elements 327, 328 have been fed to the respective
regions 334, 335, 340A. 10 [0075] Further alternatively, it is also possible to
fantbec first npnielasticized region 340Ady. attached: the-secgnd and rthirdre
waist elastic elements 327, 328 not under tension by hot melt adhesive and
thern by depriving orarestraining:the cbb elastieitytheredfc [00Z6: The t&¥Mmnor
"non-elasticized region" used herein refers to a region in which substantially
nohe ohthelelastic eléments ¢slpresernt G248 regiem inanhichrnoretasticiggobn
the elastic 20 elements is developed. 0077] The first non-elasticized region
3qoArforrretinnthis omdér nidkes it polssitile ad zathetealplastie GheetI t 1s

printed with -46- graphics to the inner surface of the first non-elasticized
also possible to form the first non-elasticized region 340A by

removing the segments lying in the region corresponding to the
first non-elasticized region 340A after the second and third
waist elastic elements 327, 328 have been fed to the respective
regions 334, 335, 340A.

[0075]

Further alternatively, it is also possible to for the
first non-elasticized region 340A by attached the second and
third waist elastic elements 327, 328 not under tension by hot
melt adhesive and then by depriving or restraining the
elasticity thereof.

[0076]

The term "non-elasticized region" used herein refers to
a region in which substantially none of the elastic elements
is present or a region in which no elasticity of the elastic
elements is developed.

[0077]
The first non-elasticized region 340A formed in this

manner makes it possible to attach a plastic sheet printed with
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region 340A so that the graphics would be visible through the first
non-elasticized region 340A. The middle region of the absorbent panel 346
is not affected directly by contractile 5 force of the elastic elements and
therefore the middle region of the absprbent panel 346 would not be readily
deformed, for example, in the form of wrinkles and the absorbing capacity of
the absorbent core would not be reduced. [00781 10 As illustrated, a pitch at
which the first, second and third waist elastic elements 326, 327, 328 are
agrangeddn the longitudinal diseetior X, sespadiively; is uniferma.1ns addition
the second elasticized region 334 is set to have an elongation percentage
higherdhapbhat ©f thedhirdrelagtieizedds vegion 335aind: equatto-onbighete
than that of the first elasticized region 333 while the second elasticized
régiont33hris skt t¢ have<ah etongatiorpércenthgerhighéethavtivat ofthehe
first elasticized region 333 and equal or higher than that of the third
efdzticiZzethtegion 8853 Thuss the torefaivredf ther20 fitst, secend andcthirte
elasticized regions 333, 334, 335 with respect to the tensile stress thereof
cARBErefrésentedBFan itjirilit? tedseéE6He erasticized Tegidhe33gston

the first elasticized region 333 > the third elasticized region 335. The -47-
cBFfretafoR AFREMG e Hifste Secdhd and thitd lelRstigizeg Ly deformed, for

example, in the form of wrinkles and the absorbing capacity of
the absorbent core would not be reduced.
[0078]

As illustrated, a pitch at which the first, second and
third waist elastic elements 326, 327, 328 are arranged in the
longitudinal direction X, respectively, 1is uniform. In
addition, the second elasticized region 334 is set to have an
elongation percentage higher than that of the third elasticized
region 335 and equal to or higher than that of the first
elasticized region 333 while the second elasticized region 334
is set to have an elongation percentage higher than that of the
first elasticized region 333 and equal or higher than that of
the third elasticized region 335. Thus, the correlation of the
first, second and third elasticized regions 333, 334, 335 with
respect to the tensile stress thereof can be represented by an

inequality: the second elasticized region 334 = the first

elasticized region 333 > the third elasticized region 335. The
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regions 333, 334, 335 with respect to the elongation percentage can be
represented by an inequality: the second elasticized region 334 >- the third
elasticized region 335 > the first 5 elasticized region 333. [0079] More
specifically, the first elasticized region 333 preferably has a tensile stress of
38 - 42 mN/mm at 65% of the maximum elongation, the second elasticized
region 334 10 preferably has a tensile stress of 42 - 48 mN/mm at 65% of the
maximum elongation and the third elasticized region 335 preferably has a
tensilesstress af 28032 nmNdMmiats65% ©f tbeamaximun elangation: {0608QH
15 The tensile stress of the respective elasticized regions 333, 334, 335 was
measured By &, nsethpd as follows: 0084t Fitst thecwaist segionp are peetert
off from each other along the seams 321 and the diaper 310 is flatly
deweldped-asr26 seendnidzigai dnd thetéspectiveelasticaelentelits 3261 327,
328 are stretched to the maximum elongation in the transverse direction Y.
Thediomt Waist pardl<318aga whicletis cuteff frenithe diaper3thand then
the respective elasticized regions -48- 333, 334, 335 are cut away from this
froht WalstiFate B 2 333

[0079]

More specifically, the first elasticized region 333
preferably has a tensile stress of 38 - 42 mN/mm at 65% of the
maximum elongation, the second elasticized region 334
preferably has a tensile stress of 42 - 48 mN/mm at 65% of the
maximum elongation and the third elasticized region 335
preferably has a tensile stress of 28 - 32 mN/mm at 65% of the
maximum elongation.

[0080]

The tensile stress of the respective elasticized regions
333, 334, 335 was measured by a method as follows:

[0081]

First, the waist regions are peeled off from each other
along the seams 321 and the diaper 310 is flatly developed as
seen in Fig. 7 and the respective elastic elements 326, 327,
328 are stretched to the maximum elongation in the transverse
direction Y. The front waist panel 318 as a whole is cut off

from the diaper 310 and then the respective elasticized regions



obtain desired test pieces. Based on these test pieces, widths (dimensions in
the longitudinal direction Y of the diaper 310) of the respective test pieces
are measured. The respective 5 elasticized regions 333, 334, 335 are cut off
in the region defined between each pair of the adjacent elastic elements 326,
327, 328 in middle of this region as viewed in longitudinal direction X. Then,
each of the test pieces in contracted state is fixed between a pair of chucks
of Tensile Tester manufactured 10 by Shimadzu Corporation (a distance
bebtweenihese Thucks isutnitialy, set ton100imNt andrappropriately-adpisted o
depending on the each of the test pieces) . Now the test piece is stretched
inthextransvetse direciion Yeotthe diaperd3d0 athagate «f t 1Q0=mum/minianda
load (mN) at 65% of the maximum elongation is 15 measured. Thus, tensile
stresz4s caloutated fhrredchoftthe ielkastitized-regions 833;18341138%r 310)
according to an equation: Measured value (mN) = region width (mm) =
terfsilehstresss PIOUBRIST 6 rdetthesrrelation among the réspectaprective
elasticized 20 regions 333, 334, 335 with respect to tensile stress as well as
eforitiohlgetentage tHeredf as e Been HescAibed above) theSseshiPn
waist elastic element 327 may have a sectional area_larger than that of the
thifd WSt BRistieEletient 328 and et “49- br tartjer tham that of thedfst

waist elastic element 326 _ _ , , , _
327, 328 in middle of this region as viewed in longitudinal

direction X. Then, each of the test pieces in contracted state
is fixed between a pair of chucks of Tensile Tester manufactured
by Shimadzu Corporation (a distance between these chucks is
initially set to 100 mm and appropriately adjusted depending
on the each of the test pieces). Now the test piece is stretched
in the transverse direction Y of the diaper 310 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 333, 334, 335 according to an equation:
Measured value (mN) + region width (mm) = tensile stress.
[0082]

To meet the correlation among the respective elasticized
regions 333, 334, 335 with respect to tensile stress as well
as elongation percentage thereof as have been described above,
the second waist elastic element 327 may have a sectional area

larger than that of the third waist elastic element 328 and equal
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and an elongation percentage equal to that of the third waist elastic element
328 but higher than that of the first waist elastic element 326. 5 [0083] More
specifically, as the waist elastic elements 326, 327, 328, strand-like rubber
elastic elements may be employed whegrein the first waist elastic elements
326 may have a sectional area of 550 - 650 dtex and an elongation
percentage 10 of 250 - 300%, the second waist elastic element 327 may
have a sectional area of 550 - 650 dtex and an elongation percentage of
300 ©350% gud thedhirchwaist elagtc element328:may-Rave a segtianab2e
area of 450 - 500 dtex and an elongation percentage of 300 - 350%. 15
[GOB4)The cotrelation as-has beeg<descrided abavetwith respech itodtheaist
tensile stress may be met also by forming the first, second and third waist
etdstictelenteis 326, 327, 328 fromithe same elasticeiements Sofar asihe
number and the pitch thereof are 20 appropriately adjusted. For example,
whiensthiecfirst ettt efastic elements 326 and the second waist elastic
elements 327 are formed by the same elastic elements, the pitch for the
séf8Rd lwaist elastic elements 327 may be selected to be smaller than -50-

the pitch for the first waist elastic elements 326 to make the
More specifically, as the waist elastic elements 326, 327,

328, strand-like rubber elastic elements may be employed
wherein the first waist elastic elements 326 may have a
sectional area of 550 - 650 dtex and an elongation percentage
of 250 ~ 300%, the second waist elastic element 327 may have
a sectional area of 550 - 650 dtex and an elongation percentage
of 300 - 350% and the third waist elastic element 328 may have
a sectional area of 450 - 500 dtex and an elongation percentage
of 300 - 350%.

[0084]

The correlation as has been described above with respect
tothe tensile stress may bemet also by forming the first, second
and third waist elastic elements 326, 327, 328 from the same
elastic elements so far as the number and the pitch thereof are
appropriately adjusted. For example, when the first waist
elastic elements 326 and the second waist elastic elements 327
are formed by the same elastic elements, the pitch for the second

waist elastic elements 327 may be selected to be smaller than
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tensile stress of the second elasticized region 334 higher than the tensile
stress of the first elasticized region 333. [0085] 5 The arrangement described
just above such that the first elasticized region 333 extends across the front
end 347 of the absorbent panel 346 in fthe transverse direction Y and the
second elasticized regions 334 extending on the opposite lateral zones of
the front end 347 of the absorbent panel 346 have the tensile 10 stress
higher than those of the other elasticized regions 333, 335 ensures the front
ebds341 ©f the @bsorbent panel346 te bes beld i slose-contactiwithdhe the
wearer's body without being unintentionally displaced from its desired
postionl éns addiion the seconchelasticized tegions=334 hamithe dJier than
elongation percentage higher than that of the first elasticized region 333 so
thdtethessecohel elasticizedregionst334 are hot taffected directlyrbys stretching
and/or contraction of the first elasticized region 333. [0086] 20 The rear
wHistgddnel 319 comprises the fourth elasticized region 336 extending along
between the opposite side edges 319c along the outer end 319b, the fifth
elasticized fegioFrP3I 7 d&rned Heljacet thesfo by etasticizetheyibh36 5ot

as to -51- extend to the rear end 346b of the absorbent panel 346, a pair
elasticized region 333 extends across the front end 347 of the

absorbent panel 346 in the transverse direction Y and the second
elasticized regions 334 extending on the opposite lateral zones
of the front end 347 of the absorbent panel 346 have the tensile
stress higher than those of the other elasticized regions 333,
335 ensures the front end 347 of the absorbent panel 346 to be
held in close contact with the wearer's body without being
unintentionally displaced from its desired position. In
addition, the second elasticized regions 334 have the
elongation percentage higher than that of the first elasticized
region 333 so that the second elasticized regions 334 are not
affected directly by stretching and/or contraction of the first
elasticized region 333.
[0086]

The rear waist panel 319 comprises the fourth elasticized
region 336 extending along between the opposite side edges 319c
along the outer end 319b, the fifth elasticized region 337

defined adjacent the fourth elasticized region 336 so as to
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of the sixth elasticized regions 338 defined adjacent the fifth elasticized
region 337 so as to be spaced from and opposed to each other in the
transverse direction Y, a pair of the seventh 5 elasticized regions 339 defined
adjacent the respective sixth elasticizgd regions 338 so as to extend to the
inner end 319a be spaced from and opposed to each other in the transverse
direction Y, and a second non-elasticized region 3403 defined between the
respective sixth elasticized regions 338 and the 10 respective seventh
etastisized regions339. {0RB8ElThedourth-and Sifthoelasticized regionsa386.i r
337 are provided with the fourth and fifth waist strand-like elastic elements
329,330 extending: betweer thecopposite stleetigesi3d9¢dseittheée fifth
transverse direction Y, respectively, the respective sixth elasticized regions
388aareiprovided wathoihe3sSixtls waist stréwed dikeeldstic etements33dsed to
extending from the opposite side edges 319c to the lateral zones of the front
end3Ulotethe alisurbent panel 3461 arrlthecrespeative seventhhelasticized:
20 regions 339 are provided with the seventh waist strand-like elastic
efeMéhtsc332 exteAdintSron? tHe bpposirdsidestigés SIS kS fie VRififty bF
the opposite side edges 346c¢ of the absorbent panel 346. -52- The second
n%ﬁ?eﬁg%ﬁ‘&ii@ﬂ regiorP 3403 ay bé fofetryrnd to the inner end 319a

be spaced from and opposed to each other in the transverse
direction Y, and a second non-elasticized region 340B defined
between the respective sixth elasticized regions 338 and the
respective seventh elasticized regions 339.

[0087]

The fourth and fifth elasticized regions 336, 337 are
provided with the fourth and fifth waist strand-like elastic
elements 329, 330 extending between the opposite side edges 319c
in the transverse direction Y, respectively, the respective
sixth elasticized regions 338 are provided with the sixth waist
strand-like elastic elements 331 extending from the opposite
side edges 319c to the lateral zones of the front end 347 of
the absorbent panel 346, and the respective seventh elasticized
regions 339 are provided with the seventh waist strand-like
elastic elements 332 extending from the opposite side edges 319c
to the vicinity of the opposite side edges 346¢c of the absorbent

panel 346.
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the same method as used to form the first non-elasticized region 340A.
Specifically, the elastic elements may be cut in the 5 region corresponding to
the second non-elasticized region 3403 or removed from this region so that
substantially none of the elastic elements is present in this region.
Alternatively, the segments of the elastic elements remaining in this region
may be deprived of elasticity thereof to form the second 10 non-elasticized
region 3403. [0089] In the rear waist panel 319, each of the sixth elasticized
regions 338 is set to exhibit a tensile stress same as or higher than a tensile
stress of the fourth elasticized region 336, the 15 tensile stress of the fourth
elasticizethregiond33b ie setlice et highed thap iaoterssilesstiessiaf thedfifth by
elasticized region 337, and the tensile stress of the fifth elasticized region
3BHeis zet todsdrhigherthan adensile stressiendtibited-by @achwofz tHikseyenth
elasticized region 339. As for the elongation 20 percentage, the fifth
efestitized Pegioh 1337 isysetttocexhibis tarr eforgetiohspacentigeceguahtotare
elongation percentage exhibited by each of the sixth elasticized regions 338.
THRS EIongatibR PEreenth é edmmaoR 16 tHeffth aheSixth élasticiePr534 0B
regions 337, 338 is set to be higher than an elongation percentage of the
fdﬁhﬁ%mﬁﬁﬁﬁzéﬂ?@g&ﬂ%§36%%ﬁfﬂu§O that substantially none of the

elastic elements is present in this region. Alternatively, the
segments of the elastic elements remaining in this region may
be deprived of elasticity thereof to form the second
non-elasticized region 340B.

[0089]

In the rear waist panel 319, each of the sixth elasticized
regions 338 is set to exhibit a tensile stress same as or higher
than a tensile stress of the fourth elasticized region 336, the
tensile stress of the fourth elasticized region 336 is set to
be higher than a tensile stress of the fifth elasticized region
337, and the tensile stress of the fifth elasticized region 337
is set to be higher than a tensile stress exhibited by each of
the seventh elasticized region 339. As for the elongation
percentage, the fifth elasticized region 337 is set to exhibit
an elongation percentage equal to an elongation percentage
exhibited by each of the sixth elasticized regions 338. This

elongation percentage common to the fifth and sixth elasticized



10

15

20

elongation percentage of the fourth elasticized region 336 is set to be higher
than an elongation percentage exhibited by each 5 of the seventh elasticized
regions 339. Accordingly, the correlation among the fourth - seventh
elasticized regions 336, 337, 338, 33Qwith respect to the tensile stress may
be represented by an inequality: the SIXth elasticized region 338 >- the
fourth elasticized region 336 > the fifth elasticized 10 region 337 > the
seventh elasticized region 339. The correlation among these elasticized
regigns vdtharespectie thes elengation percentage mayde givernsbhyagation
expression: the fifth elasticized region 337 = the sixth elasticized region 338
>ctbecéourthy elasticizederegion-3d6 = the seventhuelasticized reghonaid 388e
[0090] More specifically, the fourth elasticized region 336 preferably has a
tensilesstress 0p 38ce42 and/min At 6 5% waftthes haaximumeaslongation, 83 fifth
elasticized region 337 preferably 20 has a tensile stress of 8 - 20 mN/mm at
659 ofthe Magimeunt helorrgatoante sixthredasticized eegjior 3389s éferabiyn
has a tensile stress of 42 - 48 mN/mm at 65% of the maximum elongation
apfl théSevethrdlasticlzed tediaABI0prererabl ias adensik B Stresshst

1 - 4 mN/mm at 65% of the maximum elongation. [0091]
correlation among the fourth — seventh elasticized regions 336,

337, 338, 339 with respect to the tensile stress may be
represented by an inequality: the sixthelasticized region 338
2 the fourth elasticized region 336 > the fifth elasticized
region 337 > the seventh elasticized region 339. The
correlation among these elasticized regions with respect to the
elongation percentage may be given by an expression: the fifth
elasticized region 337 = the sixth elasticized region 338 > the
fourth elasticized region 336 > the seventh elasticized region
339.

[0090]

More specifically, the fourth elasticized region 336
preferably has a tensile stress of 38 - 42 mN/mm at 65% of the
maximum elongation, the fifthelasticized region 337 preferably
has a tensile stress of 8 - 20 mN/mm at 65% of the maximum
elongation, the sixth elasticized region 338 preferably has a
tensile stress of 42 — 48 mN/mm at 65% of the maximum elongation

and the seventh elasticized region 339 preferably has a tensile
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Tensile stress of the respective elasticized regions 336, 337, 338, 339 may
be measured by the same method as used for 5 the first, second and third
elasticized regions 333, 334, 335 except for the seventh elasticized region
339. This region 339 includes the inngj side edges 319d obliquely extending
inward with respect to the diaper 310 and therefore opposite ends of this
region 339 can not be fixed by chucks of the Tensile Tester. 10 To overcome
this problem, the seventh elasticized region 339 is cut off from the article and
then-assubsregion defineddbetwears a pair of dheseventh waistelastic, .
elements 332 and a sub-region defined between the seventh waist elastic
element 332 and the inner end 319a are cut off from the seventh elasticized
region 15 339 to obtain two test pieces. The test pieces obtained in this
manner drenrespectivedy stedtdhieddpsthecTensile Fester iz ad dirgctions 336,
corresponding to the transverse direction Y of the diaper 310 to measure
respectiveSstress vahiescat 5% ot the brakintumralongatibad The stress for
values measured on these two 20 sub-regions are summed up to obtain the

térisiles $tréSs of tESeventH efasticiZetPfedioA 38F J0092F To set each of Hhe
fourth - seventh elasticized regions -55- 336, 337, 338, 339 to exhibit desired
tESirRPStress ahg Efoitgation frettdntaes thedwarsteldstic Bléméntsisro’ 32

330, 331,

includes the inner side edges 319d obliquely extending inward
with respect to the diaper 310 and therefore opposite ends of
this region 339 can not be fixed by chucks of the Tensile Tester.
To overcome this problem, the seventh elasticized region 339
is cut off fromthe article and then a sub-region defined between
a pair of the seventh waist elastic elements 332 and a sub-region
defined between the seventh waist elastic element 332 and the
inner end 319a are cut off from the seventh elasticized region
339 to obtain two test pieces. The test pieces obtained in this
manner are respectively stretched by the Tensile Tester in a
direction corresponding to the transverse direction Y of the
diaper 310 to measure respective stress values at 65% of the
maximum elongation. The stress values measured on these two
sub-regions are summed up to obtain the tensile stress of the
seventh elasticized region 339.

[0092]

To set each of the fourth - seventh elasticized regions
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332 are provided in the form of strand-like elastic elements wherein the
fourth waist elastic elements 329 may have a 5 sectional area of 550 - 650
dtex and an elongation percentage of 250 - 300%, the fifth waist elastic
element 330 may have a sectional arga of 500 - 550 dtex and an elongation
percentage of 300 - 350%, the sixth waist elastic element 331 may have a
sectional area of 550 - 650 dtex and an elongation percentage 10 of 300 -
350%, and the seventh elasticized region 332 may have a sectional area of
500¢,5503dtex arel, arselongationpersentages Df d80+-240%e [0898ss  and
According to the illustrated embodiment, the pitch at 15 which the sixth waist
etasticoelements=33t are @srangediisi targarabhandhke piteh @t which 33 fosisth,
waist elastic elements 329 are arranged, the pitch at which the fifth waist
efastica eteprents 830 dre atrangednis ddrgerthan-the pitchlatswhichethensixtl
waist elastic elements 331 are arranged, and the pitch 20 at which the
sebenthiwaishelastic eléments 832<dresarkangeldis ldrgesthanthg piteliat a
which the fifth waist elastic elements 330 are arranged. The pitches may be
cofreldiely adiasted in s nfarhetio achievanheldesired earietatimntage

amon% -56- the respective elasticized regions 336, 337, 338, 339 with
S 1D o f A LA S AGTIR D may have =

sectional area of 500 - 550 dtex and an elongation percentage
of 300 - 350%, the sixth waist elastic element 331 may have a
sectional area of 550 - 650 dtex and an elongation percentage
of 300 - 350%, and the seventh elasticized region 332 may have
a sectional area of 500 — 550 dtex and an elongation percentage
of 180 - 240%.

[0093]

According to the illustrated embodiment, the pitch at
which the sixth waist elastic elements 331 are arranged is
larger than the pitch at which the fourth waist elastic elements
329 are arranged, the pitch at which the fifth waist elastic
elements 330 are arranged is larger than the pitch at which the
sixth waist elastic elements 331 are arranged, and the pitch
at which the seventh waist elastic elements 332 are arranged
is larger than the pitch at which the fifth waist elastic
elements 330 are arranged. The pitches may be correlatively

adjusted in this manner to achieve the desired correlation among
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of the pitches at which the respective elastic elements are arranged makes it
possible also to use uniform elastic elements 5 as the fourth - seventh waist
elastic elements 329, 330, 331, 332. So far as the desired correlation is
established among the respective elagticized regions 336, 337, 338, 339, the
fifth waist elastic elements 330 lying aside toward the sixth elasticized
region 338 may have the elongation percentage equal 10 to the elongation
percentage of the sixth waist elastic elements 331 and/or the sixth waist

etasticelements 331dnay havedbe elongationjzycentage epsl tobe with
elongation percentage of the seventh waist elastic elements 332. [0094] 15
Thesgriquetarrangernentsuch that thessixthy elastigized megiare 338jextending
on the opposite lateral zones of the rear end 348 of the absorbent panel 346
has atensilétstiess highehithanttheseofithe tilver elastitizedareeicng:- 3361 ¢
337, 339 assures the rear end 348 of the absorbent panel 346 to be held 20
irrElosedsshiamt with theoweakdrs dbely Withicst beine unintertiorraly ement s
displaced from the desired position. The additional unique arrangement such
thidt thieSsikf eldstici26d Sreior B38teRRibRE dh elditfition péroentafe Righer

than an -57- elongation percentage exhibited by the fourth elasticized region
338%assiresthe sixtt efastitizededion 338oltse +s established among

the respective elasticized regions 336, 337, 338, 339, the fifth
waist elastic elements 330 lying aside toward the sixth
elasticized region 338 may have the elongation percentage equal
to the elongation percentage of the sixth waist elastic elements
331 and/or the sixth waist elastic elements 331 may have the
elongation percentage equal to the elongation percentage of the
seventh waist elastic elements 332.

[0094]

The unique arrangement such that the sixth elasticized
region 338 extending on the opposite lateral zones of the rear
end 348 of the absorbent panel 346 has a tensile stress higher
than those of the other elasticized regions 336, 337, 339
assures the rear end 348 of the absorbent panel 346 to be held
in close contact with the wearer's Dbody without being
unintentionally displaced from the desired position. The
additional unique arrangement such that the sixth elasticized

region 338 exhibits an elongation percentage higher than an
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independent from stretching and/or contraction of the fourth elasticized
region 336. 5 [0095] As shown, the number of the seventh waist elastic
elements 332 is fewer than those of the other waist elastic elements 329,
330, 331 and the seventh waist elastigelements 339 exhibit the tensile

stress lower than those of the other elasticized regions 10 336, 337, 338.
This unique arrangement assures that the seventh elasticized region 332
reliably covers a desired area of the wearer's buttock and provides soft frilly
centact suiface e reconforyiy withitheteive,of theduttoek: [00964 sk5 Eigr k0
is a schematic sectional view taken along a line X-X in Fig. 7, assuming that
the:disposable diaper310 tias beent putoadhe wearer's dodyn Fitg 4 14 lIBds
a schematic sectional view corresponding to Figs. 10 showing the
disptsabiel digperr ¢ 0sofrpriohan 520 §0097] Asrshowrt byrFigf 10¢hé firstth
waist elastic elements 326 defining first elasticized region 333 of the front
walstegiore <31 3 esteritl aéross the front end flap 362 of the absorbent
chassis -58- 312 as well as the front end 347 of the absorbent panel 346.
The%#3t elasticized region 333 extending across the front flap

As shown, the number of the seventh waist elastic elements
332 is fewer than those of the other waist elastic elements 329,
330, 331 and the seventh waist elastic elements 339 exhibit the
tensile stress lower than those of the other elasticized regions
336, 337, 338. Thisunique arrangement assures that the seventh
elasticized region 332 reliably covers a desired area of the
wearer's buttock and provides soft frilly contact surface in
conformity with the curve of the buttock.
[0096]

Fig. 10 is a schematic sectional view taken along a line
X-X in Fig. 7, assuming that the disposable diaper 310 has been
put on the wearer's body. Fig. 11A, 11Bis a schematic sectional
view corresponding to Figs. 10 showing the disposable diaper
110 of prior art.
[0097]

As shown by Fig. 10, the first waist elastic elements 326
defining first elasticized region 333 of the front waist region

313 extend across the front end flap 362 of the absorbent chassis
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362 of the absorbent chassis 312 as well as the front end 347 of the
absorbent panel 346 in this manner make it possible to 5 prevent the front
waist region 313 from being partially formed with a step. [0098] In the case
of the conventional disposable diaper 10, as will be apparent from Fig. 11A,
a space S has been inevitably 10 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
impovemest in kguithabserbing capagity astwel @saelispersant gapacity 46 .
thereof and has a given thickness larger 15 than that of the front end flap 162
cohsisting: ofednly the sheetr member3 Such differential thickness finevitablap
causes the region defined between the waist-opening's periphery 116a
psovided with theswaistelasticeelemetsZl 26 seeds te betbroughininterclosé 7
contact with the wearer's body A and the absorbent 20 core 144 to be spaced
from the wearersdaddy A Partiélaty thheneriarge quartitytofaairfd igle to
absorbed by the absorbent core 144, the thickness of the absorbent core
1BAsKiHTariHe frcreaserand thespdee Swilk BB E6rtespbntingly enlarjatsd

-59- [8099] If the wearer changes his or her posture, e.g., bends him-
wlth a step.

[0098]

In the case of the conventional disposable diaper 110,
as will be apparent from Fig. 11A, a space S has been inevitably
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 improvement in liquid-absorbing capacity as well as
dispersant capacity thereof and has a given thickness larger
than that of the front end flap 162 consisting of only the sheet
member. Such differential thickness inevitably causes the
region defined between the waist-opening's periphery 116a
provided with the waist elastic elements 126 so as to be brought
into close contact with the wearer's 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

15

20

or herself forward from the above-described situation, the wearer's body A
depresses the waist-opening's periphery 116a 5 and the vicinity thereof
forward with respect to the wearer so as to fold the front end flap 162 and
the region of the waist member 111 ogposed to the front end flap 162 toward
the space S. As aresult, the front end flap 162 and the region of the waist
member 111 facing the front end flap 162 are displaced 10 together
downward into the interface between the wearer's body A and the absorbent
com 344, as shown by Fig. 113, resulting in formation of a step R. [0100]
Even when the waist elastic elements 126 extend across 15 the front flap
162, the absorbentcose t44 meay be nevitably pthickenredasia gueantity oft m—
urine thereby absorbed increases. Consequentially, the front end 147 of the
absotbent phnhef 246aand therediba of the svaistimenteer ELL fadingthe frioat
end 147 may be displaced upward onto the front end flap 162 kept in close
20cortacswithdhe’weararssbedy A everntaaly keading t6 thersithation in6a
which the front end flap 162 of the absorbent panel 146 and the region of the
wlist Figinbef 111 5ackRG Hse frotiermr Hap 1B X a aishlacet HowAwEa?d iffo

the space S, i.e., the -60- situation illustrated by Fig. 113. [0101]
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 facing the front end flap 162 are displaced
together downward into the interface between the wearer's body
A and the absorbent core 144, as shown by Fig. 11B, resulting
in formation of a step R.

[0100]

Even when the waist elastic elements 126 extend across
the front flap 162, the absorbent core 144 may be inevitably
thickened as a quantity of urine thereby absorbed increases.
Consequentially, the front end 147 of the absorbent panel 146
and the region of the waist member 111 facing the front end 147
may be displaced upward onto the front end flap 162 kept in close
contact with the wearer's body A, eventually leading to the
situation in which the front end flap 162 of the absorbent panel
146 and the region of the waist member 111 facing the front end

flap 162 are displaced downward into the space S, i.e., the
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If the step R is formed, it will result not only in that the diaper 110 would be
displaced from the desired position but 5 also in that an excessive quantity of
urine for a given absorbing capacity of the absorbent core 144 might stay in
the step R and eventually leak out frog the diaper 110. In addition, the step
R may disfigure the diaper 110. [0102] 10 Particularly when the annular
elasticized waist panels 311 and the absorbent chassis 312 inclusive of the
absorbent core 344 are separately formed as in the present embodiment,
the abserhentichassis-312ds syspended between the annular elasticized
waist panels 311. In such situation, the absorbent 15 chassis 312 might be
undesirably displaced between the elastic waist panels 311 and a possibility
that the step R might be formed will be higher than the case of the diaper
310 haviag thee abserbént eofe Bdddsandwiched directly betweerl the elaskc
waist panels 311. 20 [0103] To overcome such problem, according to the
présedt arabotimermuthe fiestvaistealasti elendnt 1826 wsdendsddross e
front end 347 of the absorbent chassis 312. This unique -61- arrangement is
effeBAvEntS préventhesert hap 362 Ahd af reficit Ffahe fronanassrarreng

318 facing to the front flap
capacity of the absorbent core 144 might stay in the step R and

eventually leak out from the diaper 110. In addition, the step
R may disfigure the diaper 110.
[0102]

Particularly when the annular elasticized waist panels
311 and the absorbent chassis 312 inclusive of the absorbent
core 344 are separately formed as in the present embodiment,
the absorbent chassis 312 is suspended between the annular
elasticized waist panels 311. 1In such situation, the absorbent
chassis 312 might be undesirably displaced between the elastic
waist panels 311 and a possibility that the step Rmight be formed
will be higher than the case of the diaper 310 having the
absorbent core 344 sandwiched directly between the elastic
waist panels 311.
[0103]

To overcome such problem, according to the present
embodiment, the first waist elastic elements 326 extend across

the front end 347 of the absorbent chassis 312. This unique
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362 from being displaced downward into the space S. The first waist elastic
elements 326 extend also across the front end 347 5 of the absorbent panel
346 and the tensile stress thereof keeps the front end 347 of the absorbent
panel 346 in close contact with the wearer's body A and restrains an upward
movement thereof so as to prevent the front waist region 313 from being
partially formed with the undesirable step R. 10 [0104] As has previously
been described, the respective second elasticized regions 334 having the
tensilersiress bigherdhascthose ebthe-fikst and:-thirdrelasticizegregions 333
335 extend on the opposite lateral zones of the front end 347 of the 15
absgthentqranel846. dVithvelicht upiguelaafagementgthe appoditelateral ap
zones of the front end 347 can be reliably held in close contact with the
wearef sdoodhye Angndithe firse @ldsticized degicr 338:copperates withethei rst
second elasticized region 334 to prevent the front end 347 of the absorbent
papek 26 B35 front beirmytadesirably dishabed apiard. [0E05] Totkeep the’
front end 347 of the absorbent panel 346 in close contact with the wearer's

bBfy-ADY PREARS BF tRE TRt 265- elastidiederreyion 333 and tHeesesdngecrs

elasticized region 334, the absorbent core 344 preferably has a rigidity in a
réﬁﬁb%ﬁont end 347 of the absorbent panel 346 1n close contact

with the wearer's body A and restrains an upward movement
thereof so as to prevent the front waist region 313 from being
partially formed with the undesirable step R.

[0104]

As has previously been described, the respective second
elasticized regions 334 having the tensile stress higher than
those of the first and third elasticized regions 333, 335 extend
on the opposite lateral zones of the front end 347 of the
absorbent panel 346. With such unique arrangement, the
opposite lateral zones of the front end 347 can be reliably held
in close contact with the wearer's body A and the first
elasticized region 333 cooperates with the second elasticized
region 334 to prevent the front end 347 of the absorbent panel
346 from being undesirably displaced upward.

[0105]
To keep the front end 347 of the absorbent panel 346 in

close contact with the wearer's body A by means of the first
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0.03 - 0.15 Ncm as measured by Taber method. If the rigidity of the
absorbent core 344 exceeds 0.15 Ncm, the front end 347 5 of the absorbent
panel 346 might not be able to be kept in close contact with the wearer's
body A even when the tensile stress _g%t_he first and second elasticized
regions 333, 334 are exerted thereon. [0106] 10 It should be appreciated
here that the respective elasticized regions 333, 334, 335, 336, 337, 338,
339 may have desired tensile stresses, respectively, not only by providing
themswith the strangklike etastic.elemenis buh @lsq byattaching rap elastcally
stretchable/contractible sheet to the inner 15 surface of the annular waist
panel 3ddcarday using a Shdepmembeb haviag ia itselt d desited £lasticity as
the annular elasticized waist panel 311. [0107] Various types of material
widély uséd in thedechnpicaldield c<20nf Sudtedisposable didpet nsay belusaed
without limitation as stock materials for the respective members defining the
frohttAadaeap wWesistpanels 318, 319°and the Bbsorbent Ehassieo31 2enWhite/
the elastic waist panel 311 comprises nothing but the -63- front and rear
walist parets 318 BT Pk fltstietedt erbobnfentSitmaieberedniehplaed

that the elastic waist panel
contact with the wearer's body A even when the tensile stress

of the first and second elasticized regions 333, 334 are exerted
thereon.
[0106]

It should be appreciated here that the respective
elasticized regions 333, 334, 335, 336, 337, 338, 339 may have
desired tensile stresses, respectively, not only by providing
themwith the strand-1like elastic elements but also by attaching
an elastically stretchable/contractible sheet to the inner
surface of the annular waist panel 311 or by using a sheet member
having initself adesiredelasticity as the annular elasticized
waist panel 311.

[0107]

Various types of material widely used in the technical field
of such disposable diaper may be used without limitation as
stock materials for the respective members defining the front
and rear waist panels 318, 319 and the absorbent chassis 312.

While the elastic waist panel 311 comprises nothing but the
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311 comprises, in addition to the front and rear waist panels 318, 319, a
crotch member extending between the front and rear 5 waist panels 318, 319
to define the crotch region 315 or the front and rear waist panels 318, 319
are integrally contiguous to the crotch.nember. The present invention on the
second aspect thereof is applicable not onIy to so-called pants-type
disposable diaper of which the front and rear waist regions are 10 previously
joined together along the opposite side edges 318c, 319c of the front and
reatowaistregionss31 3y 314talsonto: s5o-called open-type diaperi 164: 6 kA M
S [1] A disposable diaper having a longitudinal direction, a transverse
dinebtion pa side facing aweanet'srgkintasideab facing lavsay fromisaidoanel
wearer's skin, a front waist region, a rear waist region, a crotch region
extendingoetareen saicefidnt and reartwaistregiors,ch vesst-openingpand s
pair of leg-openings, and basically comprising an annular elasticized waist
pané} défihing said it rear waistdegio®s andsan 1iocabserdentichassis
joined to front and rear halves of said waist panel so as to extend across
sdirf EloteR fégivniihto saiP frbfit daid Peal-Waistre§idhs &Ad iiclédmganthe

absorbent core and front and rear end flaps extending from front and rear

ehbsS™dt Said 2tRorbht Eord it Said IShgitadirtal Yiredtis Shld disposapieys

to the crotch member. The present invention on the second
aspect thereof 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 318c,
319c of the front and rear waist regions 313, 314 also to

so—called open-type diaper.
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15 diaper being characterized in that: at least said front waist region of said
front and rear waist regions includes elasticized regions extending at least in
said transverse direction; said elasticized regions comprise a first elasticized
20 region defined between a periphery, pf 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 -65- extend in said transverse direction and a pair
of third elasticized region defined adcentsaid second elasticized 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
rdgion défined pp satrdnsviersecmiddieiofsad fromtiwaist negioni apdtsaid, a
second elasticized region extends across said front end flap of said
abserlsertirassis: 40 [0 disposaplef diapey haviifg adongitgdinal directicls
X, atransverse direction Y, a side facing a wearer's skin, a side facing away
froft $a/ Mearefs SRirt A florbWefidt regidtla reaf VPAist regioh, AsTofdhy @

region extending between said front _ .
rear walst region, a crotch region extending between said front

and rear walst regions, a waist-opening and a pair of
leg-openings, and basically comprising an annular elasticized
waist panel 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 core in said longitudinal direction, said disposable
diaper being characterized in that:

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

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
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15 and rear waist regions, a waist-opening, a pair of leg-openings, and
comprising an annular elasticized waist panel defining said front and rear
waist regions and an absorbent chassis comprising an absorbent panel
joined to front and rear halves of said g§qist panel so as to extend across
said crotch region into said front 20 and rear waist regions and including an
absorbent core and front and rear end flaps extending from front and rear
ends of said absorbent core in said longitudinal direction, said disposable
diapereinghchasacterized by thaiz-661 at teast saigdHsons waist regien ehsaid
front and rear waist regions includes elasticized regions extending at least in
saitkzansverse direction; said etasticizetoregions comprisend fiestelastidized
5 region defined between a periphery of said waist-opening and a front end
of saidrabsorzent-chassis macliisive obsaislifrent ehel Hdp<so as toexiendint
said transverse direction, a pair of second elasticized regions defined
adeicentrszid first: elasticized segictesotietd ektand fromoppesite sidessis
edges of 10 said front waist region to opposite side edges of a front end of
saitPabs6fbeRt panfd it 1 bespated FoRPARPEPFESsEd 16 18dchrdthepff e
said transverse direction on both sides of a first non-elasticized region
defingd n AtransverSe thitffle Ut SaltP Hrétavaist région &fd A paft of thitd™ "

elasticized regions | , _ ,
a transverse middle of said front waist region; and

said second elasticized region extends across said front

end flap of said absorbent chassis.

[2] A disposable diaper having a longitudinal direction X,
a transverse direction Y, a side facing a wearer's skin, a side
facing away from said wearer's skin, a front waist region, a
rear waist region, a crotch region extending between said front
and rear waist regions, a waist-opening, a pair of leg-openings,
and comprising an annular elasticized waist panel defining said
front and rear waist regions and an absorbent chassis comprising
an absorbent panel 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 core in said longitudinal direction, said disposable

diaper being characterized in that:
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15 defined adjacent said second elasticized regions so as to extend from
said opposite side edges of said front waist region to said opposite side
edges of said front end of said absorbent panel and to be spaced from and
opposed to each other in said transvegse direction on both sides of said first
non-elasticized region; 20 and said first elasticized region extends across
said front end of said absorbent panel.

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

said elasticized regions comprise a first elasticized
region defined between a periphery of said waist-opening and
a front end of said absorbent chassis inclusive of said front
end flap so as to extend in said transverse direction, a pair
of second elasticized regions defined adjacent said first
elasticized region so as to extend from opposite side edges of
said front waist region to opposite side edges of a front end
of said absorbent panel and to be spaced from and opposed to
each other in said transverse direction on both sides of a first
non-elasticized region defined in a transverse middle of said
front waist region and a pair of third elasticized regions
defined adjacent said second elasticized regions so as to extend
from said opposite side edges of said front waist region to said
opposite side edges of said front end of said absorbent panel
and to be spaced from and opposed to each other in said transverse
direction on both sides of said first non-elasticized region;
and

said first elasticized region extends across said front

end of said absorbent panel.



