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I nvention The present invention relates to a di sposabl e di aper having an

absor bent part,

a pair of ear parts projecting in opposite directions from

the si de ew@®/24120ne | ongi tudi nal end portion of the absoPCRUSIsPR2e, and
two fasteni ng neans provided on the side edges of the ear parts,

respectively,

and capable of effectively distributing tensile forces

applied to the absorbent part by the fastening neans around the wai st and
around the leg to prevent the | eakage of |iquid excrenments through spaces
bet ween the edges of the disposable diaper and the wearer's wai st and | ogs
and of giving confort to the wearer. Description of the Related Art A
gerieral I'y known di sposabl e di aper con®? ABLEDIARERnt part for covering

the wearer's’

crotch, formed by sandw ching an absorbent core between a top

sheet and a back sheet a pair [ATeYRrSYa opposite
di rections from the sjde edges, grmar - ef tion of the

absorbent part so

nd the wearers waist, and two fastening -

means provi ded on the mmmmmmmssmewﬁmepwung
this disposable di Paif 'of &pwme dbﬁﬂﬁﬁe 'M&u%nﬁ% side edges of one

longitudinal end portion of the absorbent part, and two fastening means provided on
the side edges of the ear parts, respectively, and capable of effectively distributing
tensile forces applied to the absorbent part by the fastening means around the waist
and around the legs to prevent the leakage of liquid excrements through spaces
between the edges of the disposable diaper and the wearer‘s waist and legs and of
giving comfort to the wearer. .
Description of the Related Art

A generally known disposable diaper comprises an absorbent part for covering
the wearer's crotch, formed by sandwiching an absorbent core between a top sheet and
a back sheet, a pair of ear parts projecting in opposite directions from the side edges of
one longitudinal end portion of the absorbent part so as to lap around the wearer's
waist, and two fastening means provided on the side edges of the ear parts,
respectively. When using this disposable diaper, the disposable diaper is put on the
wearer in an ordinary manner, and then the fastening means are attached to por tions
of the absorbent part lapping around the waist, on the opposite sides of the fastening
means, respectively, to hold the disposable diaper on the wearer. When thus put on the
wearer, the disposable diaper must fit to the wearer’s waist and legs so that any spaces
through which liquid excrements will leak may not be formed between the disposable
diaper and the wearer's waist and legs. When putting the dispos able diaper provided
with the fastening means provided on the side edges of the ear parts, respectively, on
the wearer, it is difficult to concentrate the tensile forces applied to the absorbent part
by the fastening means effec tively on portions of the absorbent part lapped around the
wearer's waist and legs; that is, spaces are formed around the wearer's legs and liquid
excrements leak outside through the spaces around the legs if the disposable diaper is
fitted to the wearer's waist, or spaces are formed around the wearer's waist and the
disposable diaper cannot lap fitly around the wearer's waist and liquid excrements leak
outside through the spaces around the waist if the dispos able diaper is fitted to the
wearer’s legs. .

Various improvements have been proposed to solve such problems and to
improve the fit of a disposable diaper to the wearer's waist and legs. Techniques for
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di sposabl e di aper to.fAg;0eatfhingtedRich'a diifivanfals are EclbBLMY s Pik. No. 4,911,70210
O'Leary and U.S. Pat. No. 4,857067 to Wood, which use two fastening means
attached to two ear parts, respectively, and capable of effectively concentrating the
tensile forces applied thereto on portions of the absorbent part lapped around the waist
and the legs. However, these techniques mention nothing aboutthéposi tions of the
two fastening means to distribute the tensile forces applied to the two fastening means
effectively and directly around the waist and the legs and about the posi tions of the
two fastening means to distribute the tensile forces applied to the two fastening means
around the waist and the legs at an intentionally determined distribution ratio.

SUMMARY OF THE INVENTION

- Accordingly, it is a first object of the present invention to provide a disposable
diaper having an absorbent part provided with fastening means positioned so that
tensile forces applied thereto are distributed at a desired distribution ratio to a waist
lapping section of the absor bent part lapped around the waist and to leg lapping sec
tions of the same lapped around the legs.
A second object of the present invention is to provide a disposable diaper having an
absorbent part having leg lapping sections to be lapped around the legs, provided with
elastic leg fastening members, respectively, and fastening means disposed so that the
tensile forces applied thereto may be effectively and directly concentrated on a waist
lapping section of the absorbent part lapped around the waist and on the elastic leg
fastening members.

A third object of the present invention is to provide a disposable diaper having
an absorbent part having a waist lapping section provided with elastic waist fastening
members, and leg lapping sections provided with elastic leg fastening members and
fastening means positioned so that the tensile forces applied thereto may be effectively
and directly concentrated on the elastic leg fastening members and the elastic waist
fastening members.

In a first aspect of the present invention, a disposable diaper comprises: an
absorbent part formed by sandwiching an absorbent core between a top sheet and a
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i ntentional |y det cfaftening means s attaghed to theieap part in a pulling section of the side edge of the
ear part, overlapping at least part of a first side edge section extending on the side of
one longitudinal end edge of the absorbent part corresponding to the ear part from a
first boundary line extending from a point on the one longitudinal end edge so as to be
tangent to the stress relaxing structure, and part of a second side edge section
extending on the side of the transverse center axis of the absorbent part perpendicular
to the longitudinal center axis of the sbsorbent part from a second boundary line
extending from a point on the side edge of the absorbent part so as to be tangent to the
stress relaxing structure.

The degree of overlap of the pulling section with the first side edge section and
the degree of overlap of the same with the second side edge section can be optionally
determined. Those degrees of overlap may be different from or equal to each other,
the former may be greater than the latter or the latter may be greater than the former.
Each fastening means may be attached to the ear part at an angle to the side edge of
the ear part.

In a second aspect of the present invention, a dispos able diaper comprises; an
absorbent part formed by sandwich ing an absorbent core between a top sheet and a
back sheet so that the absorbent core may correspond to the wearer's crotch when the
disposable diaper is put on the wearer, and having a first waist lapping section and a
second waist lapping section contiguous with the first and the second longitudinal end
edge, respectively, a crotch lapping section extending between the first and the second
waist lapping section and around the transverse center axis of the absorbent part;
elastic leg fastening means extended along the opposite longitudinal side edges of the
crotch lapping section of the absorbent part, respectively; a pair of ear parts projecting
from the opposite side edges of the first waist lapping section of the absorbent part;
and two fasten ing means attached to the side edges of the ear parts, respectively. In
this disposable diaper, each ear part has a stress relaxing structure, in which a tensile
stress smaller than that which is induced in the peripheral portion of the ear part is
induced, in a portion thereof other than the peripheral portion, a portion of the first
waist lapping section, extending on the side of the first longitudinal end edge from a
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leg lapping component force distributing region to which a component of a tensile
force applied to the fasten ing means acts directly, a section of the side edge of the ear
part corresponding to the leg lapping component force distributing region is a second
side edge section, and each fastening means is attached to the ear part in a pulling
section of the side edge of the ear part, overlapping at least part of the first side edge
section and part of the second side edge section.

In a third aspect of the present invention, a dispos able diaper comprises; an
absorbent part formed by sandwich ing an absorbent core between a top sheet and a
back sheet so that the absorbent core may correspond to the wearer’s crotch when the
disposable diaper is put on the wearer, and having a first waist lapping section and a
second waist lapping section contiguous with the first and the second longitudinal end
edge, respectively, a crotch lapping section extending between the first and the second
waist lapping section around the transverse center axis of the absorbent part; elastic
waist fastening means extended along the first longitudinal end edge of the first waist
lapping section; a pair of ear parts projecting from the opposite side edges of the ﬁrst_
walsthppmgsecnmoftheabsorbentput, and two fastening means attached to the
side edges of the ear parts, respectively. In this disposable diaper, each car part has a
mrdmdngmuminwlﬁchamﬂemmslmﬂerthmthat which is induced in
thepeuiphunlporﬁonofthewpartisinduced,inaportionthereofotherthantlw
peripheral portion, a portion of the first waist lapping section, extending on the side of
theﬁrstlongimdimlaxdedgeﬁ'omaﬁrstboundarylineemendingﬁ'omoneendofthe
elasﬁcwnistfastuﬁngmunsonthesideoftheearpansoastobeungenttothestress
relaxing structure is a waist lapping component force distributing region to which a
component of the tensile force applied to the fastening means acts directly, a section of
the side edge of the ear part corresponding to the waist lapping component force
distributing region is a first side edge section, a portion of the first waist lapping
section, extending on the side of the crotch lapping section from a second boundary
line extending from position where the lower end of the ear part joins to the longitudi
nal side edge of the crotch lapping section so as to be tangent to the stress relaxing
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peripheral portion of the ear part, in which a tensile stress smaller than that which is
induced in the peripheral portion, absorbs the tensile force applied thereto through the
fastening means, and the periph eral portion of the ear part transmits the tensile force
directly to the absorbent part, so that the tensile force applied to the fastening means
can be effectively and directly applied to the waist lappmg section and the leg lapping
section of the absorbent part.

Attachment of the fastening means to the side edge of the ear part in the pulling
section overlapping at least part of the first side edge section and the second side edge
section defined in positional connection with the absorbent part and the stress relaxing
structure of the ear part ensures the application of the tensile force applied to the
fastening means to part of the first longitudinal end edge of the absorbent part on the
side of the first waist lapping section or to part of the edge of the ear part on the side
of the transverse center axis of the disposable diaper.

The tensile force that acts on part of the longitudinal end edge of the absorbent
part on the side of the first waist lapping section or on part of the edge of the ear part
on the side of the transverse center axis of the disposable diaper can be adjusted by
adjusting the degree of overlap of the pulling section in which the fastening means is
attached to the ear part with the first side edge section or the second side edge section.
A major part of the tensile force applied to the fastening means is applied to the first
waist lapping section when the degree of overlap of the pulling section with the first
side edge section is greater than that with the second side edge section, and to a
portion of the end edge of the ear part on the side of the transverse center axis of the
disposable diaper when degree of overlap of the pulling section with the first side edge
section is smaller than that with the second side edge section.

The distribution of the tensile force can be adjusted by selectively determining
the angle of the fastening means to the side edge of the ear part. When the fastening
means is inclined obliquely upward, a major part of the tensile force applied to the
fastening means is distributed to the leg lapping section of the disposable diaper. When
the fastening means is declined obliquely downward, a major part of the tensile force
applied to the fastening means is distributed to the first waist lapping section.
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Fig. 1 is a development of a disposable diaper in accordance with the present
invention;
Fig. 2 is a fragmentary sectional view of a absorbent part of a disposable diaper in
accordance with the present invention;

Fig. 3 is a fragmentary sectional view of a ear part; Fig. 4 is a plan view
of a stress relaxing structure in a first example included in a disposable diaper
in accor dance with the present invention;

Fig. 5 is a stress relaxing structure in a second example included in a
disposable diaper in accordance with the present invention;

Fig. 6 is a stress relaxing structure in a third example included in a disposable
diaper in accordance with the present invention;

_ Fig. 7is a stress relaxing structure in a fourth exampie included in a

disposable diaper in accordance with the present invention;

Fig. 8 is a typical side view of assistance in explain ing a stress relaxing
structure forming device;

Fig. 9is a plan view of a forming plate of the stress relaxing structure forming
device;

Fig. 10 is a fragmentary perspective view of a stress relaxing structure
formed by the stress relaxing structure forming device of Fig. 8;

Fig. 11 is a fragmentary perspective view of a formed intermediate film
shown in Fig. 10, in a half stretched state;

Fig. 12 is a fragmentary perspective view of the formed intermediate film shown
in Fig. 10 in a fully stretched state; |

Fig. 13 is a fragmentary development of a disposable diaper in accordance
with the present invention, of assis tance in explaining the substantially equal
distribution of a tensile force applied to a fastener to a waist lapping section and a leg

lapping section;
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section and a leg lapping section, respective ly, of the disposable diaper; :

Fig. 16 is a fragmentary development of assistance in explaining a first side
edge section a and a second side edge section b;

Fig. 17 is a fragmentary development of assistance in explaining the
distribution of a tensile force applied to the fastening means;

Fig. 18 is a fragmentary development of assistance in explaining a method of
determining a first side edge sec tion;

Fig. 19 is a fragmentary development of assistance in explaining another
method of determining a first side edge section;

Fig. 20 is a fragmentary development showing a fasten ing means attached to an
ear part in a pulling section equally overlapping a first side edge section a and a second
side edge section b;

Fig. 21 is a fragmentary development showing a fasten ing means attached to an
ear part in a pulling section with its longitudinal axis aligned with the bisector of the
angle between a first boundary line and a second boundary line; ;

Fig. 22 is a fragmentary development showing a fasten ing means attached to
an ear part in a pulling section having a minor portion overlapping a second side edge
section b and a major portion overlapping a first side edge section a

Fig. 23 is a fragmentary development showing a fastening member attached to
an ear part in a pulling section having a major portion overlapping a second side edge
section b and a minor portion overlapping & first side edge section a;

Fig. 24 is a fragmentary development of assistance in explaining the relation
between a stress relaxing structure, and a first side edge section a and a second side
edge section b;

Fig. 25 is a fragmentary development of assistance in explaining the relation
betwemastrmrelmstmcmre,mdaﬁrstadeedgesecuonamdasecondstde
edge section b

Fig. 26 is fragmentary development of a disposable diaper in accordance with
the present invention showing a modification of the ear part, and a first side edge
secﬁonaandasecondsideedgesecﬁbnbontheearpm;
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Fig. 30 is a fragmentary development of a disposable diaper in an embodiment
according to the present invention provided with a fastening means extended obliquely
downward from a position corresponding to that of the fastening means shown in Fig.
23,

Fig. 31 is a fragmentary development of a disposable diaper, of assistance in
explaining a method of defining a second edge section;

Fig. 32 is a fragmentary development of a disposable diaper, of assistance in
explaining a method of defining a first side edge section;

Fig. 33 is a fragmentary development of a disposable diaper in accordance
with the present invention provided with a fastening means in a modification
obliquely attached to an ear part; and

Fig. 34 is a fragmentary development of a disposable diaper in accordance
with the present invention provided with a fastening means in a modification
obliquely attached to an ear part.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
"In the following description, terms expressing positions, directions and the
like indicate those as viewed in the drawings.

Referring to Fig. 1 a disposable diaper 1 in a first embodiment according to the
present invention has a first waist lapping section 2a, a crotch lapping section 2b and
a second waist lapping section 2c, and comprises an absorbent part formed
substantially in a rectangular shape, an hour glass shape, a T-shape, an asymmetric
shape or such, side flaps 4 formed in the opposite side portions of the absor bent part
3, respectively, elastic leg fastening members 5 longitudinally extended in the flaps 4
to provide the flaps 4 with elasticity, a pair of ear parts 6 projecting in opposite
directions from the opposite side edges of the upper end portion of the first waist
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lapping section 2b and extending outward beyond each longitudinal side edge of the
absorbent core 9 form a side flap 4, and elastic leg fastening members 5 are extended
longitudinally in the side flap 4 to provide the side flap with elasticity. The
absorbent core 9 is unirritative to the skin and capable of absorbing and holding liquid
excrements including urine. Generally, the absorbent core 9 is formed of crushed wood
pulp generally cold cotton pulp. The absorbent core 9 may be formed in any suitable
shape and construction as occasion demands. The total absorption of the absorbent
core 9 must correspond to a design charge and a desired use. The size and the absorb
ing ability of the absorbent core 9 are dependent on the wearer’s age.

The back sheet 10 prevents wetting an article, such as a bed sheet or underwear,
that comes into contact with the disposable diaper 1 with excrements absorbed and
held by the absorbent core 9. The back sheet 10 is a film of a thermoplastic polymer,
such as a polyethylene film, a polypropylene film or the fike, or a film of a composite
material, such as film-coated nonwoven fabric. Preferably, the back sheet 10 is an
embossed thermoplastic film simulat ing fabric. The top sheet 8 is is a porous foam
sheet, a meshed foam sheet, a perforated plastic film or a woven or nonwoven fabric of
a natural textile material, such as wood fibers or cotton fibers, a synthetic textile
material, such as polyester fibers or polypropylene fibers, or a blended textile material,
such as a blend of a natural textile material (or natural textile materials) and a synthetic
textile material (or synthetic textile materials). Prefera bly, the top sheet 8 is formed of
a hydrophobic material to separate the liquid absorbed by the absorbent core 9 from
the wearer’'s skin.

' The ear parts 6 having a substantially trapezoidal shape are joined to the
opposite side edges of the first waist lapping section 2a of the rectangular absorbent
part 3, respectively, by a known method, such as heat-sealing or adhesive bonding.
The ear parts 6 may be formed integrally with the absorbent part 3 by projecting the
respective upper side portions of the top sheet 8 and the back sheet 10 cutward in lugs
having the shape of the ear parts 6, and directly joining together the projecting lugs of
the top sheet 8 and the back sheet 10. The absorbent part 3 and the ear parts 6 may be
formed in an integral structure by .cutting a laminated sheet formed by sandwiching a




The stress relaxing structure ofthe ear part, fornmed in a portion other
than the peripheral portion. of the ear part in which a tensile stress
smal l er than that which is induced in the peri.pheral portion, absorbs the
tensile force applied thereto through the fastening neans, and the periph
eral portionwadehesizar part transmits the tensile force dir &qh s?@‘”‘g??e
absorbent part, so that the tensile force applied to the fasteni ng neans
can be effectively and directly applied to the waist |apping section and
the I eg | apping section of the absorbent part., Attachnment of the fastening
means to the side edge of the ear part in the I 1'ing section overlapping
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section or the secopc o dﬁwedmc&mn" and the thermoplastic film 13 provides the ear parts 6
with firmness, which facilitates handling the ear parts 6 when putting the disposable
diaper 1 on the wearer.
As shown in Fig. 1, the ear parts 6 have éach a stress relaxing structure 20 of a
shape similar to that of the ear part 6 in their inner portions excluding the peripheral
portions. As shown in Fig. 1, the stress relaxing structure 20 may be formed in a
trapezoidal shape similar to and smaller than that of the ear part 6. The stress relaxing
structure 20 may be formed in a substantially trapezoidal shape having longitudinal
gaps 20a as shown in Fig. 4 or in a substantially trapezoidal shape having transverse
gaps 20b as shown-in Fig. 5. The stress relaxing structure 20 may be formed in any
suitable shape other than a trapezoidal shape, such as a triangular shape, a rectangular
shape, a shape of a part of an ellipse or a shape of a part of a circle, provided that the
stress relaxing structure 20 has a func tion to relax stress. The stress relaxing structure
20 of the ear part 6 may be an aggregate of a plurality of longi tudinal slits 21a formed
in the laminated sheet forming the ear part 6 as shown in Fig. 6. The stress relaxing
struc ture 20 may be a single slit 21a provided that the single slit 21a is capable of
hnmpﬁngthemanisﬁonofatensileforceappﬁedtomearpanGto the
absorbent part 3. As shown in Fig. 7, the ear part 6 may be formed in an elastic
structure, and a strip of an unstretchable film or an unstretchable strand 30 may be
attached to a peripher al portion of the elastic structure excluding an inner trapezoidal
elastic portion corresponding to the stress relaxing structure 20 to use the inner
trapezoidal elastic portion as the stress relaxing structure 20.
When a tensile force is applied to the ear part 6, a tensile stress induced in the
stress relaxing structure 20 is smalier than that which is induced in the peripheral
portion of the ear part 6 surrounding the stress relaxing structure 20. Tensile stressis a
resistive force developed by a material bearing a tensile load. Therefore, "a struc ture
having a small tensile stress" is a structure yielding to and easily stretchable by a
comparatively small tensile force. Structures expressed by the term "stress relaxing



A major part of the tensile force applied to the fastening neans is applied
to_the first wai st lapping-secti on—-whert+he—degree—of—overl| ap—of—the——
pulling section with the first side edge section is greater than that with
the second side edge section, and to a portion of the end edge of the ear
part on twoevxe20f the transverse center axis of the di sbﬁgg aper
when degree of overlap of the pulling section with the first side edge
section is snmaller than that with the second side edge section. The

di stribution ofthe tensile force can be adj usf ed by selectively determ ning
the angle of the fastening nmeans to the side edge ofthe ear part. Wen the
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the el astic wai St chiespildifg ot streds felidiif stajc tuke26,cadnal phite23 priovdelewith an
in connection o ality of ridges 23a in an area of the inner surface thereof corresponding to the
stress relaxing structure 20. As shown in Fig. 9, narrow grooves 25a are formed across
the plurality of ridges 23a of the plate 23. The plurality of ridges 22a of the plate 22
are continuous and not interrupted. As shown in Fig. 10, the stress relaxing structure
20 formed by thus compressing the sheet 21 between the plates 22 and 23 has a
plurality of undeformed sections 25, a plurality of perma nently deformed sections 26,
and transitional sections 27 between the undeformed sections 25 and the permanently
deformed sections 26. Ridges 28 are formed in the perma nently deformed sections 26.
The undeformed sections 25 are defined by the narrow grooves 25a of the plate 23 and
the corresponding portions of the ridges 22a of the plate 22, and the permanently
deformed sections 26 are defined by the respective ridges 22a and 23a of the plate 22
and the plate 23.
When the ear part 6 is tensioned by forces acting in the directions of the
arrows E as shown in Fig. 10, the undeformed sections 25 are plastically stretched
to some extent as shown in Fig. 11 and, as the undeformed sections 25 are further
stretched, the ridges 28 of the permanently deformed sections 26 are flattened as
shown in Fig. 12 and the ear part 6 cannot be stretched any further. When the sheet
21 having such characteristics is a laminated sheet, at least one of the component
layer of the sheet 21 is formed of a stretchable film, such as a polyolefin film, a low-
density linear polyethylene film, a low-density polyeth ylene film, a high-density
polyethylene film or a polypropylene film.
The stress relaxing structure 20 that can be stretched by a small tensile force is
thus formed in the sheet 21 forming the ear part 6. Since the periphery of the sheet 21
surrounding the stress relaxing structure 20 is unprocessed, the periphery of the sheet
21 does not yield to tension when the sheet 21 is tensioned or the periphery is harder
to stretch than the stress relaxing structure 20. When tensioned, the stress relaxing
structure 20 yields to the tensile force to absorb the tensile force and does not cause
the peripheral portion of the ear part 6 to shrink.
The sheet 21 forming the ear part 6 may be formed of a somewhat stretchable
material. When formed of such a somewhat stretchable material, the stress relaxing
structure 20 can be formed in the sheet 21 by the aforesaid process. In either case, the



with the end of the elastic |eg fastening neans ensures the distribu tion
of the tensile force applied to the fastening neans to the el astic wai st
fasteni ng neans and the elastic | eg fastening nmeans. The above and ot her
obj ects, features and advantages ofthe present invention will becone nore
apparent fronwdes2i€i2l owi ng description taken in connecti on MCIIUSH¢RES29
acconpanyi ng drawi ngs. BREIF DESCRI PTION OF THE DRAWNGS - Fig. 1 is a
devel opnent of a di sposabl e diaper in accordance with the present
invention; Fig. 2 is a fragnentary sectional vi g of a absorbent part of a
di sposabl e di aper in accordance with the present®invention; Fig. 3 is a
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exanpl e included in Hensile force D1 acting on the waist lapping portion and a component tensile force D2
acting on the leg lapping portion. That is, since a tensile force greater than that
necessary for stretching the stress relaxing structure 20 must be applied to the
peripheral portions of the ear part 6 to stretch the peripheral portion, most part of the
tensile force D applied to the fastener 7 is divided into the component tensile forces D1
and D2, and the compo nent tensile forces D1 and D2 act directly on regions X and Z
of the absorbent part 3, respectively. Even if part of the tensile force D acts on the
stress relaxing structure 20, the stress relaxing structure 20 is not stretched in a
extreme state as shown in Fig. 12 because the stress relax ing structure 20 can be
stretched by a comparatively small tensile force and the peripheral portion surrounding
the stress relaxing structure 20 cannot be virtually stretched. Thus, the stretchable
stress relaxing structure 20 absorbs the tensile force that acts thereon and,
consequently, any tensile force is not transmitted directly to a region Y of the
absorbent part 3. Thus the tensile force D applied to the fastener 7 is divided into the
component tensile force D1 acting on the waist lapping portion of the absorbent part 3
and the component tensile force D2 acting on the leg lapping portion of the absorbent
part 3 to fasten the absorbent part 3 around the waist and the leg.
' The division of the tensile force D applied to the fastener 7 into the component
tensile forces D1 and D2 cam be adjusted by adjusting the position of a pulling section
R where the fastener 7 is attached to the oblique side edge 6a of the ear part 6. When
the pulling section R corresponds substantially to the middle of the side edge of the
stress relaxing structure 20 as shown in Fig. 13, the tensile force D applied to the
fastener 7 in the direction of the arrow is divided into the component tensile force D1
acting around the waist and the tensile force D2 acting around the leg, and the
component tensile forces D1 and D2 are substantially equal to each other. When the
pulling section R is at a position shown in Fig. 14 below the position of the pulling
section R shown in Fig. 13, the tensile force D applied to the fastener 7 in the direction
of the arrow is divided into the component tensile forces D1 and D2, the component
tensile force D1 that acts around the waist is comparatively small and the component
tensile force D2 that acts around the leg is comparatively large. When the pulling
section R is at a position shown in Fig. 15 above the position of the pulling section R
shown in Fig. 13, the tensile force D applied to the fastener 7 in the direction of the



di sposabl e di aper in accordance with the present invention; Fig. 8 is
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formng device;, Fig. 9 is a plan view of a form ng plate of the stress

rel axing structure formng device; Fig. 10.is a fragnetary perspective view
of a streswomweksitzng structure forned by the stress rel axiR€g/usse00s2a e
formng device of Fig. 8, Fig. 11 is a fragnentary perspective view of a
formed internediate filmshown in Fig. 10, in a half stretched state; Fig.
12 is a fragnentary perspective view of the iorrred internmedi ate fil mshown
in Fig. 10 in a fully stretched state; Fig. Xis a fragnentary devel opnent
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N The position of the pulling section R and the position al relation between the

same and other parts to distribute the tensile force applied to the fastener 7 surely to
desired portions of the absorbent part 3 will be described below. The position of the
pulling section R for the fastener 7 on the oblique side edge 6a is determined by
construction shown in Fig. 16. The position of the pulling section R is important for
effectively and directly distrib uting a tensile force applied to the fastener 7 to a desired
waist lapping portion and a desired leg lapping portion of the disposable diaper 1.
Referring to Fig. 16, a line L-L' indicates the longitudinal center axis of the disposable
diaper 1 (absorbent part 3) and a line H-H indicates the transverse center axis of the
disposable diaper 1 (absorbent part 3) perpendicular to the longitudinal center axis L-
L'. Indicated at P is the intersection point of the longitudinal center axis L-L' and the
upper edge 1a of the first waist lapping section 2a, at Q is the intersection point of the
lower edge 6b of the ear part 6 on the side of the trans verse center axis H-H' and the
side flap 4, at L1 is a first boundary line extending from the intersection point P so as
to be tangent to a point on the stress relaxing structure 20 on the side of the upper
edge la, at L2 is a second boundary line extending from the intersection point Q so as
to be tangent to a point on the stress relaxing structure 20 on the side of the transverse
center axis H-H', at A is the intersection point of the first boundary line L1 and the side
edge Ga, and at B is the intersection point of the second boundary line L2 and the side
edge 6a. A first side edge section a extends on the side of the upper edge 1a from the
intersection -point A, and & second side edge section b extends on the side of the
transverse center axis H-H' from the intersection point B.

A tensile force D applied to the side edge 6a by the fastener 7 is distributed in
the ear part 6 as shown in Fig. 17. In Fig. 17, a point M of action of the tensile force
applied to the fastener 7 is in the pulling section R in which the fastener 7 is attached
to the side edge 6a and coincides with the intersection point A in this example. When
part of a tensile force applied to the fastener 7 acts on the side edge 6a at the point M
of action, the part of the tensile force is decomposed into representative compo nent
forces F1, F2, F3 and F4.-The component force F1 is directed toward the upper edge
1a and not directly toward the intersection point P. Therefore, the component force F1
does not act directly on the intersection point P. The direction of the component force -
F2 is aligned with the first boundary line L1 and hence the component force F2 acts
directly on the intersection point P. The component force F3 is directed toward the
stress relaxing structure 20 and tends to stretch the stress relaxing construction 20.



7 Fig. 14 is a fragmentary devel opnent of a di sposabl e diaper in accordance
with the present invention_of. assis tance in explaining the distribution
of a major part and a mnor part of a tensile force applied to a fastener
to a wai st |apping section and a | eg | apping section, respective |y, of the
di sposabl e di apeeen14f2i g 15 is a fragnentary devel opment of a PCHySseaEsze

di aper in accordance with the present invention, of assistance in
explaining the distribution of a mnor part and a major part of a tile
force applied to a fastener to a wai st | appi ng ssctlon and a leg | apping
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point P is absorbed by the stress relaxing structure 20 and is ineffective. Therefore, no
component force acts directly on the intersection point P if the point M of action of the
tensile force applied to the fastener 7 on the side edge 6a is at the point M'. If the point
M action is shifted to a point M" on the side of the upper edge 1a with respect to the
intersection point A shown in Fig. 17, i.e,, if the point M of action is in the first side
edge section 2, some component force acts directly on the intersection point P.

As is obvious from the foregoing explanation, the first boundary line L1 is a
- boundary line between positions for the point M of action that enables the direct action
of a component force of the tensile force applied to the fastener 7 on the intersection
point P and those for the point M of action that disables the direct action of the
component force on the intersection point P. When the point M of action at which the
tensile force applied to the fastener 7 acts on the ear part 6 is in the first side edge
section a, at least part of the tensile force applied to the point M of action is able to act
directly on the intersection point P. The second boundary line L2 drawn in connection
with the intersection point Q is a boundary line between positions for the point M of
action that enables the direct action of a component force of the tensile force applied
to the fastener 7 on the intersection point Q. When the point M of action at which the
tensile force applied to the fastener 7 acts on the ear part 6 is in the second side edge
section b, at least part of the tensile force applied to the point M of action is able to act
directly on the intersection point Q. Accordingly, part of the tensile force applied to
the fastener 7 can be applied directly on the desired points P and Q on the absorbent
part 3 when the pulling section R in which the fastener 7 is attached to the side edge 6a
of the ear part 6 overlaps part of the first side edge section a defined by the first
boundary line L1 and part of the second side edge section b defined by the second
boundary line L2. Since the intersection point P is on the longitudinal center axis L-L'
of the disposable diaper 1, the waist lapping portion of the disposable diaper 1 can be
firmly fastened around the waist by applying tensile forces to the two ear parts 6, when
part of each of the tensile forces can be applied directly to the intersection point P.
When part of the tensile force applied to each fastener 7 can be directly applied to the



si de edge section b; Fig. 21 is a fragnmentary devel opnment showi ng a fasten

In(l nmeans._attached to an ear part |n_a,__p.u.|_|_|_n.g.,_5.e.e{_|_en wit-hits

Iongltudlnal axis aligned with the bisector of the angle between a first
boundary line and a second boundary line;; Fig. 22 is a fragnentary

devel opnespogémgizng a fasten ing nmeans attached to an ear PEHUS96/0853? pul | i ng
section having a mnor portion overl apping a second side edge secton b and
a major portion overlapping a first side edge section a Fig. 23 is a
fragmentary devel opnent showi ng a fastening nber attached to an ear part
in a pulling section having a major portion gﬁerlapping a second side edge
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structure 20 in parallel to the longitudinal center axis L-L' of an absorbent part 3 and
the upper end edge 1a of the absorbent part 3 as shown in Fig. 19. In either case, the
first boundary line L1 is extended from the intersection point P in tangent to an upper
point on the stress relaxing structure 20, to determine an inter section point A on the
side edge 6a of a right ear part 6.

The respective magnitudes of a component tensile force D1 for fastening the
waist lapping portion of the absorbent part 3 around the waist and a component tensile
force D2 for fastening the leg lapping portion of the absorbent part 3 around the leg
are determined by adjusting the ratio of the size of a portion of the pulling section R, in
which a fastener 7 is attached to the side edge 6a, overlapping the first side edge
section a to the size of the pulling section R, and the ratio of the size of a portion of
the pulling section R overlapping the second side edge section b to the size of the
pulling section R. The greater the portion of the pulling section R, overlapping the first
side edge section a, the greater is the ratio of the component tensile force D1 that acts
on the intersection point P to the tensile force applied to the fastener 7. An area
defined by the first boundary line L1, the upper edge of the ear part 6 and a portion of
the side edge 6a of the ear part 6 extending upward from the intersection point A is a
waist lapping portion fastening component force distributing area 42, and a portion of
the side edge Ga associated with the waist lapping portion fastening component force
distributing area 42 is a first side edge section a. As long as part of the pulling section
R in which the fastener 7 is attached to the side edge 6a overlaps the first side edge
section a, a component tensile force of the tensile force applied to the fastener 7 acts
directly on the intersection point P. The greater the portion of the pulling section R,
overlapping the first side edge section a, the greater is the component tensile force D1
distributed to the waist lapping portion fastening component force distributing area 42.

On the other hand, the greater the portion of the pulling section R, overlapping
the second side edge section b, the greater is the component tensile force D2 that acts
directly on the intersection point Q. An area defined by the second boundary line L2,
the lower side edge 6b of the ear part 6 and a portion of the side edge 6a of the ear
part 6 extending downward from.the intersection point B is a leg lapping portion
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Fig. 27 is a fragnentary_devel opnent of a di sposable diaper in an

enbodi ment according to the present invention provided with a fastening
nmeans ext ended obliquely upward froma position corresponding to that of

t he fasteni ngggegpgtshown in Fig. 20; Fig. 28 is a fragnment aPgIesaOsInent
of a disposable diaper in an enbodi nent according to the present invention
provided with a fasteni ng neans extended obliquely upward froma position
correponding to that ofthe fastening mans shown_in Fig. 23; Fig. 29 is a
fragnentary devel opnent of a di sposabl e di aper ?é] an enbodi ment according
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of a di sposabl e di apdustenef 7oscts dirextiy onithe intersection point Q. The greater the portion of the
pulling section R, overlap ping the second side edge section b, the greater is the
component tensile force D2 distributed to the leg lapping portion fastening component
force distributing area 43. :

When the pulling section R, in which the fastener 7 is attached to the ear part,
includes the intersection points A and B, and the intersection points A and B are at
equaldistaneesﬁ‘omthebisectorofthepuﬁingsectionkasshowninﬁg. 20, a
portion of the pulling section R over lapping the first side edge section a and a portion
of the pulling section R overlapping the second side edge section b are substantially
equal to each other. Therefore, the component tensile forces D1 and D2 distributed to
the waist lapping portion fastening component force distributing area 42 and the leg
lapping portion fastening component force distributing area 43 are substantially equal
to each other, and hence substantially equal tensile forces are applied to the
intersection points P and Q, respectively. When the fastener 7 is attached to the ear
part 7 with its longitudi nal axis aligned with the bisector of the angle between the first
boundary line L1 and the second boundary line L2 as shown in Fig. 21, the tensile
force can be further equally distributed to the component force distributing areas 42
and 43.

The ratio between the component tensile force D1 distributed to the waist
lapping portion fastening component force distributing area 42 and the component
tensile force D2 distributed to the leg lapping portion fastening compo nent force
distributing area 43 can be adjusted by adjusting the the ratio of the size of a portion of
the pulling section R, in which a fastener 7 is attached to the side edge Ga, overlapping
the first side edge section a to the size of the pulling section R, and the ratio of the size
of a portion of the pulling section R overlapping the second side edge section b to the
size of the pulling section R. When the pulling section R overlaps the first side edge
section a entirely and overlaps the second side edge section b partly as shown in Fig.
22, a major part of the tensile force applied to the fastener 7 is distributed to the waist
lapping portion fastening component force distributing area 42. When the pulling
section R overlaps the second side edge section b entirely and overlaps the first side
edge section a partly as shown in Fig. 23, a major part of the tensile force applied to
the fastener 7 is distributed to the leg lapping portion fastening component force
distribut ing area 43. The pulling section R need not necessarily be included in cither



expl aining a nethod of defining a second edge section; Fig 32 is a

fragnent ary_developnment of a dis) i

a met hod of deflnlng a first side edge sectlon Fig. 33 is a fragnmentary
devel opment of a di sposable diaper in accordance with the present invention
provi ded wa%smdRast eni ng nmeans in a nodification obliqueP§GT/HEHBHRI to an
ear part; and Fig. 34 is a fragnentary devel opnent of a di sposabl e di aper
in accordance with the present invention provided with a fastening nmeans in
a nodification obliquely attached to an ear rt. In the follow ng
description terms expressing positions, directions and the |ike indicate
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| appi ng section 2&cction® #gﬁﬁ'ﬁ %‘88'?5@ ﬂ\éj 5’\3%

section |20 aEd c@tﬁ&meeerhppmbmibb,eupepavdyforrred substantially in a
rectangul ar shape, an gh?% rolRt &@gﬂ[

such, side flaps 4 forll;i d I N e 0 p05|t =I?ﬁzwﬂ,retl n‘?o :hgggsg?aeg&ge
part 3, respectivépgioncs aad P%t POTHCN Ot AStTess, '"’““3
extended in the f|sﬁﬂéhu%20£hﬁh@uﬁht6heaﬂispmbummlﬁaﬂidmbpdmepmmtﬁng

of the upper ent %“’%pg*ﬁ%? W#'. %‘?ﬁ%“"ﬁﬁ 24,968 bias P01 Bucklé 200 2
which is different from the shape of the stress relaxing
stmcture 20 shown in Fig. 16. In the third embodiment, the first boundary line L1
extending from the intersection point P so as to be tangent to the stress relaxing
structure 20 and the second boundary line L2 extending from the intersection point Q
so as to be tangent to the stress relaxing structure 20 do not intersect each other within
the ear part 6. The lines L1 and L2 intersect the side edge 6a at intersection points A
and B, respec tively. A first side edge section a extends on the side of the upper edge
1a of an absorbent part 3 from the intersec tion point A, a second side edge section b
extends on the side of the transverse center axis H-F' of the absorbent part 3 from the
intersection point B, and a neutral section 33 connected with neither the waist lapping
portion fasten ing component force distributing area 42 nor the leg portion fastening
component force distributing area 43 is formed between the first side edge section a
and the second side edge section b. The pulling section R in which a fastener 7 is
attached to the side edge 6a must extend across the neutral section 33 and overiap the
side edge sections a and b partly to concentrate the component forces of the tensile
‘force applied to the fastener 7 directly on the waist lapping portion and the leg lapping
portion; that is, the component forces of the tensile force applied to the fasten er 7 can
be directly concentrated on desired portions by determining the position of the pulling
section R so that the pulling section R overlap the side edge sections a and b partly.

In a disposable diaper 1 in a fourth embodiment accord ing to the present
invention shown in Fig. 25, a first boundary line L1 is extended from the intersection
point P so as to be tangent to a stress relaxing structure 20 and intersects the side edge
6a of an ear part 6 at an intersec tion point A, and a second boundary line L2 is
extended from the intersection point Q so as to be tangent to the stress relaxing
structure 20 and intersects an extension of the side edge 6a at an intersection point B.
Since the inter section point B is a virtual point apart from the ear part 6, an actual
second side edge section b' is a portion of a second side edge section b, on the side
edge 6a. A fastener 7 is attached to the side edge 6a in a pulling section R partially
overlapping the first side edge section a and the actual second side edge section b'.
Thus the side edge sections a and b can be defined even if the lines L1 and L2 do not
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PCT/ US96/ 00529 9 | apping_section 2a ofthe absorbing—part 3, respectively,
and two fasteners 7 attached to the side edges 6a of the ear parts 6,
respectively. Referring to Fig. 2 showing a sectional view taken on line
A-Ain Fig. Wwoédpasambsorbent part 3 is formed by sandw chi ngPERUSESRDent
core 9 between a |liquid- perneable top sheet 8 and a |i quid-inperneabl e
back sheet 10. The top sheet 8 and the back sheet 10 have a length and a
wi dth greater than those of the absorbent core §8¢ At |east portions of the
top sheet 8 and the back sheet 10, corresponding to the crotch |apping

section 2b and ext enGitgked the'sidél mnﬂ:m&mbedmmamudiem‘mkind& polgwowiudre theirst

absorbent core 9 for id P (koo Oim 5‘%&? 0

are extended | ongi tug\]"ﬁm%"% Italh '@eg?"ﬁg@ﬁ ]l'%r oV| %‘g Sl mﬁf@ 6" has
with elasticity. The mmmﬂtcémmgw ndyey ling L1 (second %?ﬂ?y line L2)
capabl e of absorbi ng ,MWW@&M@WI s including urine.

General |l y, the absorbent QI@WU

cold cotton pulp. The abs%?ggﬂ?b%&'%%ﬁgh&#%rﬁn&&tl n any’ sul %@Ei ?ihkéﬁnoms

and construction as m@dmhmtﬁmh@mua hgyinga ?‘H@"’&B’%Pﬁ@ﬁf‘s
qxtvedmtheshapeofac:rwhrarcasshownmﬁg 26 A second boundary line L2 is

tangent to the lower curved portion S of the lower edge 6b and a stress relaxing struc
ture 20 and intersects the side edge 6a of the ear part 6 at an intersection point B.
Therefore, a component tensile force of a tensile force applied to the ear part 6 at the
intersection point B, acting along the second boundary line L2 can be transmitted to an
absorbent part 3. A line 34 extended from the the intersection point of the lower edge
6boftheearpart6andasideﬂap4extendedalongthe_sideedgeofanabsorbentpart
3 50 as to be tangent to the stress relaxing structure 20 intersects the side edge 6a at an
intersection point B'. The transmission of a component tensile force of a tensile force
applied to the ear part 6 at the intersection point B' and transmitted along the line 34 is
intercepted at the intersection point of the line 34 and the lower edge 6b. In this
embodiment, a first side edge section a extends upward from the intersection point A,
and a second side edge section b extends downward from the intersection point B. A
pulling section R in which a fastener 7 is attached to the side edge 6a must overiap at
least a section ¢ between the intersection points A and B in which the first side edge
section a and the second side edge section b overlap each other.

Figs. 27 to 30 are fragmentary developments of dispos able diapers in a sixth to
ninth embodiment according to the present invention, which differ from the disposable
diaper shown in Fig. 1 only in the direction of extension of the fastener. In each of the
disposable diapers 1 of Figs. 27 and 28, a fastener 7 is attached to the side edge 62 of
an ear part 6 so as to extend at an inclination _ meeting an inequality: 0 <_ <45°. In
each of the disposable diapers 1 of Figs. 29 and 30, a fastener 7 is attached to the side
edge 6a of an ear part 6 5o as to extend at an inclination _ meeting an inequality: 0 < _
<45°,

When a tensile force D is applied to the fastener 7 attached to the side edge 6a
of the ear part 6 as shown in Fig. 27 in the direction of extension of the fastener 7, 2
component tensile force D1 distributed to the waist lapping portion of an absorbent
part 3 is smaller than a component tensile force D2 distributed to the leg lapping -
portion of the absorbent part 3. Since the fastener 7 is attached to the side edge 6aina
pulling section R overlapping both the first side edge section a and the second side



core 9 nmust correspond to a design charge and a desired use. The size and

t he absorb ing ability of the absorbent—core -9 are-dependent onthe—

wearer's age. The back sheet 10 prevents wetting an article, such as a bed
sheet or underwear, that cones into contact with the di sposable diaper 1
with excr awessmethsor bed and hel d by the absorbent core 9PCTNSINNEW® sheet
10 is a filmof a thernoplastic polyner, such as a polyethylene film a
pol ypropylene filmor the like, or a filmof a conposite material, such as
fil mcoated nonwoven fabric. Preferably, the hack sheet 10 is an enbossed
t hernmopl astic filmsinulating fabric. The topgsheet 8 is is a porous foam

sheet, a nmeshed foam sheg at i.c, fi,l [ a.ywven or
nonwoven fabric of ﬂ&‘%ﬁ’?‘a\’rﬂi'g 111 fé’“ﬁé?éﬂ‘% t%t&bo . PME"’&S‘P"‘“"
cotton fibers, a sthaideglapping postion.e material , such as pol yester fi bers or
pol ypropyl ene fibers oln theldisposiblé lbﬁngeasealpahonwab

Lextile materia m"s\?ﬂg&hvé@wwé”at sile PSS perich 16 gem %P@%f*&%{@%si‘ﬂt h?eﬁb
sheet 8 is forned mﬂlnowbpmpudblﬁmmgdmmsd'pmdmﬂmeommmews&med
by the absorbent cpp gishithidd toltheley RppiRg “}’Eg 9 poneht teasile Rohca!

the first ualst raﬁé@‘ﬂ#@w&e%‘rd@r&@éﬁ@"' “edpé %%P%%ﬂ?n%a?ﬁs"f
respectively, by a knomtmdgfmmﬂmphehmtbe Tonttaghedao ithesideoedge 69 .
The ear parts 6 nByfi€ edrGiait6las RbRA ifFigy29\int the Hir&:ridh P EREBIon VS thedfabtkner 7, a
projecting the component tensile force D1 distributed to the waist lapping portion of an absorbent
part 3 is greater than a component tensile force D2 distributed to the leg lapping
portion of the absorbent part 3. Since the pulling section R overlaps both the first
side edge section a and the second side edge section b, the component tensile force
D2, though smaller than the component tensile force D1, can be distributed to the leg
lapping portion.
In the disposable diaper 1 of Fig. 30, a portion of the pulling section R partly
overlapping the first side edge section a is greater than that of the pulling section R
partly overlapping the second side edge section b. There fore, the component tensile
force D1 distributed to the waist lapping portion is greater than the component tensile
force D2 applied to the waist lapping portion of the dispos able diaper shown in Fig.
29.

Figs. 31 and 32 show disposable diapers in a tenth and an eleventh embodiment
"according to the present invention. The disposable diaper 1 shown in Fig. 31 is similar
in construction to that shown in Fig. 16, except that a second boundary line L2 in Fig.
31 for defining a second side edge section b is extended from the upper end 36 of the
middle elastic leg fastening member 5 so as to be tangent to a stress relaxing structure
20 and intersects the side edge 6a of an ear part 6 at an intersection point B.
Accordingly, part of a tensile force applied to the ear part 6 at the intersection point B
acts directly on the upper end 36 of the middle elastic leg fastening member 5. The
second boundary line L2 may be extended from the upper end 37 of the inner elastic
leg fastening member 5 or the upper end 38 of the outer elastic leg fastening member
5. The disposable diaper 1 shown in Fig. 32 is similar in construction to that shown in
Fig. 16, except that a first boundary line L1 in Fig. 32 for defining a first side edge
section a is extended from the end 39 of the middle elastic waist fastening member 35
s0 as to be tangent to a stress relaxing structure 20 and intersects the side edge 6a of
an ear part 6 at an intersec tion point A. Accordingly, part of a tensile force applied to
the ear part 6 at the intersection point A acts directly on the ends 39 of the middie



respecti ve upper side portions of the top sheet 8 and the back sheet 10
outward in lugs having the shape of the ear parts 6, and directly joining
together the projecting lugs of the top sheet 8 and the back sheet 10. The
absorbent part 3 and the ear parts 6 may be forned in an intgé;al structure
by cutting awesémaized sheet forned by sandwi ching a WO

PCT/ US96/ 00529 10 sheet between the top sheet 8 and the back sheet 10 in
desired dinensions. Preferably, the ear parts 6 are fornmed by |am natng a
nonwoven fabric 11 of natural fibers, synthetic éibers or a blend of

natural fibers and synthetic fibers, a thernDpIa tic film13 of

b7 otess. and. sandw ch L PARCRSEMoE TS 25, 1 %@%@Wﬂﬂ?ﬁewﬁ%‘gst frem

film 13 by adhesive Ithqads‘mmftbﬁ@mm’ M%Wﬂﬁh mrember 3%er the gad,

ear parts 6 is fornmedy %ste top sheet 8 and an exten5| on of
t he back sheet 10, the n f

correspond to the extensi 8@“@%3@&%& QE% 8% g?léfﬁ‘ﬁdg#%% may be
back sheet 10, respedbldedbyck atrthe middle shereof as jindi ynes,fscshowmdn Fig. 33

nonwoven fabric 11 angydniackegiipgthedissoshtile aiabaﬂaih@nﬁy gwj&eﬁoﬂme £i0¢ edyr6awifen the

: disposable diaper is unfolded for use. The fastener 7 may be formed in the shape of a
fork and may be folded back as indicated by broken lines in Fig. 34. When thus folded
back at the middle, no portion of the fastener 7 projects outward from the ear part 6.
The fork-shaped fastener 7 shown in Fig. 34 ensures further reliable distribution of a
tensile force applied thereto to the waist lapping portion and the leg lapping portion.
Since the stress relaxing structure 20 is elastic, the stress relaxing structure 20
conforms easily to the shape of the hipbone and the like, which improves the wearing
comfort of the wearer.

Although the invention has been described in its preferred forms with a

certain degree of particularity, obviously many changes and variations are possible
therein. It is therefore to be understood that the present invention may be practiced
otherwise than as specifically described herein without departing from the scope
and spirit thereof.



wi th firmess, which facilitates handling the ear parts 6 when puttlng t he
di sposable diaper 1 an fhe_\AeaLeL——As—shem—Fn—Fl—g——l— the ear parts -6 have

each a stress rel axi ng . shape simlar to that of the ear
part 6 in their inner pi"ﬂlﬁ”ﬂ[&l F tlg t he peripheral portions. As shown
in Fig. Iwotsseisgress rel} L € 20 may be for med®PGIS6MAHezoi dal

shape simlar to and snaller than that of the ear part 6. The stress

rel axing structure 20 nay be formed in a substantially trapezoi dal shape
havi ng | ongi tudi nal gaps 20a as shown in Fig2 4 or in a substantially
trapezoi dal shape having transverse gaps 20b ds shown in Fig. 5. The stress
rel axi ng structur formed in any suitable shape other than a

t rapezoi dal shapeﬁ"@g%ﬁﬁMgggstrlangular shape, a rectangul ar shape, a shape
of _a part of an ellipse or a shape of a part of a circle, provided that the

stress rel axing surncalbpdaabw diapér comptising! mrabmbenew foiniedsby sitdmdiﬂgeas

of - ong! tudi nal  SypReirpis fosibin £ B s TRl p B CUled Pk gﬁ"ﬁ?%ﬁ“’%&ﬁgﬂtﬁ% i)Y

part 6 as shown i eorrisponds tOMMésgi teh-when the disposable disper i putan theavegrer,
single slit Zlﬁ Pirdiating alfitstlo "e6ld edge dnﬂa&iﬁnd!o@hﬁmﬂlenwédge,apaw of6
i ntercepting the transm sio e i

to the absorbent ek "{i' sk jaronmmasy direcsRbf Hofdfhe ‘ﬁ“ﬁ'{)‘ehﬁg ﬁ@* ?‘%‘t“
in an elastic str al endpestion ofithe shsetbent part onithe-sideofithe first

ulnst : et Ch?bl et ST &, fagwﬁmﬁmtmcﬂ?ﬁuﬁgmﬁmmrmhe Iiiiletddg& afmbreer

el astic structure E_z(c udi Eglan i nner trapezoi da
each ear part having a stress relaxing structure, in which a tensile stress smaller than
that which is induced in the peripheral portion of the ear part is induced, in a portion
thereof other than the peripheral portion, and each fastening means being attached to
the ear part in a pulling section of the side edge of the ear part, overlapping at least
part of a first side edge section on the side edge of the ear part, extending on the side
of the first longitudi nat end edge of the absorbent part from the intersection point of
the side edge and a first boundary line extending from a point on the first
longitudinal end edge so as to be tangent to a point on the stress relaxing structure
on the side of the first longitudinal end edge, and part of a second side edge section
extending on the side of the transverse center axis of the absorbent part
perpendicular to the longitudinal center axis of the absorbent part from the
intersection point of the side edge and a second bounda ry line extending from a
point on the side edge of the absorbent part at which the lower end of the ear part
joins to the absorbent part so as to be tangent to a point on the stress relaxing
structure on the side of the transverse center axis.

2. A disposable diaper according to claim 1, wherein the point on the first
longitudinal end edge from which the first boundary line extends corresponds to the
intersection point of a line paraliel to the longitudinal center axis of the absorbent
part, and the first longitudinal end edge.

3. A disposable diaper according to claim 1, wherein the peripheral portion of the ear
part is unstretchable and the stress relaxing structure is stretchable.

4. A disposable diaper according to claim 3, wherein each of the ear parts is formed
of an unstretchable materi al, the stress relaxing structure is formed by processing an



el astic portion corresponding to the stress relaxing structure 20 to use
the inner trapezoidal elastic portion as the stress relaxing structure 20.

When a tensile force is aﬁﬁlied to the }iﬂg part 6, a tensile stress induced

in the stress rel axing sL “IHI&ME”“EL Il er than that which is induced
* [ S

in the peripwosizigartio 6 surroundi ng t he BEWESSG08S2R 5y ng
structure 20. Tensile stress is a resistive force devel oped by a materi al
bearing a tensile |oad. Therefore, "a struc ture having a small tensile
stress" is a structure yielding to and easily §£retchable by a
conparatively small tensile force. Structures expressed by the term"stress

rel axi ng WO 96/ 21 jal to be stretchabie tensxoned and the stress relaxm
PCT/ US96/ 00529 struc ure | nc?“ég soa;’acan whgn g

e ear part 6 and
virtually serving asStEicR¥e dass not.ayse the perp B?’@%Bkﬂ‘PF@T’@F‘a’BI‘g"‘“kt he stress

rel axi ng structure 20 |s forrred by the follow ng nethod. As shown in Fig.

8, a sheet 21 to forgn S| esc@ﬁﬁﬁ?iﬁ%ﬁﬁfb@h@ FOrnied Eﬁd@?ehmgan

provid ed with a pIur

|t a, 0 e 1nn ur ace
ther eof correspondi ntpsp ‘tﬁ?"%‘ *'@Pém !G{fg g& "Er?g”ﬁﬁ?
provi ded with a pl uredrrespondftorthel grearefSerotch m&e&smﬂméamnemmmam

thereof correspondi NgygigvinQ first longitudinal end edge, a second longitudinal end edge, a first waist
lapping section contiguous with the first longitudinal end edge, a second waist
lapping section contiguous with the second longitudi nal end edge, and a crotch
lapping section extending between the first and the second waist lapping section; a
pair of ear parts projecting from the opposite side edges of the first waist lapping
section of the absorbent part; and two fastening means attached to the side edges of
the ear parts, respectively;
each ear part having a stress relaxing structure, in which a tensile stress smaller than
that which is induced in the peripheral portion of the ear part is induced, in a portion
other than the peripheral portion thereof, a portion of the first waist lapping section,
extending on the side of the first longitudinal end edge from a first boundary line
extending from a point on the first longitudinal end edge so as to be tangent to a
point on the stress relaxing structure on the side of the first longitudinal end edge
being a waist lapping component force distributing region to which a component
tensile force of a tensile force applied to the fastening means acts directly, a section
of the side edge of the ear part corresponding to the waist lapping component force
distributing region being a first side edge section, a portion of the first waist portion,
extending on the side of the crotch lapping section from a second boundary line
extending from a point on the side edge of the absorbent part at which the lower end
of the ear part joins to the absorbent part so as to be tangent to a point on the stress
relaxing structure on the side of the crotch lapping section being a leg lapping
component force distributing region to which a component tensile force of a tensile
force applied to the fastening means acts directly, a section of the side edge of the
ear part corresponding to the leg lapping component force distributing region being
a second side edge section, and each fastening means being attached to the ear part
in a pulling section of the side edge of the ear part, overlapping at least part of the -
first side edge section and part of the second side edge section.

6. A disposable diaper comprising: an sbsorbent part formed by sandwiching an
absorbent core between a top sheet and a back sheet so that the absorbent core may
correspond to the wearer’s crotch when the disposable diaper is put on the wearer,



stress relaxing structure 20. As shown in Fig. 9, narrow grooves 25a are

foroed across the plurality of ridges—23a—ef—the—plate23—TFhepluratity of

ri dges 22a of the plate 22 d not interrupted. As shown in
Fig. 10, the stress rel axi H.!E'ﬂmummﬂ rmed by thus conpressing the
sheet 21 WO®&MIZ he pl ate A plurality of &

sections 25, a plurality of perma nently deformed sections 26, and
transitional sections 27 between the undeformed sections 25 and the
permanent |'y defornmed sections 26. Ridges 2%qwe forned in the perma nently

def ornmed sections 26. The undeforrred sections 25 are defi ned by the narrow

grooves 25a of th hﬁ?"ﬁ! E&{;@nﬁ mgm r 22a
of the plate 22, a e per man gﬁf&%%’bd sec:ﬁg%#{ are g flﬁned St
the respective rid amomoe# tydingl end edge, & second \meﬁ
the ear part 6 is lhm guttion bynﬁgabﬁsemhahe aemndl lddgnudi riab @hd @dge, Qhd taherotch

St retched 10 somm %@Ms %@“ﬁ%r‘“fﬁﬁ'? %@ U8 Mg e X

sections 25 are f ReinRf 053 theappgsite sidadedgps of the
defornmed sections ci‘&cb mﬂmmab:hbm ip8ir of 2arcpastsiphcjecting fvai the6

cantl e 1Ty L) G4t e i B s DRI s e,

of the sheet 21 i Jasteningmeass attached @t‘bﬁa*edwpmwmgemew efin film

a low density |inqdh es?phixBvitg & 8ess irélikingisthudikiré] i vhick altensile biesy smklfer tliah M

a high-density that which is induced in the peripheral portion of the ear part is induced, in a portion
other than the peripheral portion thereof, a portion of the first waist lapping section,
extending on the side of the first longitudinal end edge from a first boundary line
extending from a point on the first longitudinal end edge so as to be tangent to a
point on the stress relaxing structure on the side of the first longitudinal end edge
being a waist lapping component force distributing region to which a component
tensile force of a tensile force applied to the fastening means acts directly, a section
of the side edge of the ear part corresponding to the waist lapping component force
distributing region being a first side edge section, a portion of the first waist portion,
extending on the side of the crotch lapping section from a second boundary line
extending from the one end of the elastic leg fastening means on the side of the first
longitudinal end edge so as to be tangent to a point on the stress relaxing structure
on the side of the crotch lapping section being a leg lapping component force
distributing region to which a component tensile force of a tensile force applied to
the fastening means acts directly, a section of the side edge of the ear part
corresponding to the leg lapping component force distributing region being a second
side edge section, and ecach fastening means being attached to the ear part in a
pulling section of the side edge of the ear part, overlap ping at least part of the first
side edge section and part of the second side edge section.

7. A disposable diaper comprising: an absorbent part formed by sandwiching an
absorbent core between a top sheet and a back sheet so that the absorbent core may
correspond to the wearer's crotch when the disposable diaper is put on the wearer,
* and having a first longitudinal end edge, a second longitudinal end edge, a first waist
lapping section contiguous with the first longitudinal end edge, a second waist
lapping section contiguous with the second longitudi nal end edge, and a crotch
lapping section extending between the first and the second waist lapping section; an
elastic waist fastening means extended on the first waist lapping section along the



pol yet hyl ene fil mor a polypropylene film The stress relaxing structure 20
that can be stretched by_a srmll tpnqilp force i-s-thus forned in the sheet

21 form ng the ear part 6. r| ery of the sheet 21 surounding
the stress rel axing structl ssed, the peri pheb&of the sheet
21 does not YWe@PER2HLE t ensi 21 is tensioned

periphery is harder to stretch than the stress rel axi ng structure 20. Wen
tensioned, the stress relaxing strure 20 yields to the tensile force to
absorb the tensile force and does not cause t-he peripheral portion of the
ear part 6 to shrink. The sheet 21 formng the @gr part 6may be forned of a

sonewhat stretchabl e

‘material, the stress ﬁﬁﬁﬁg%?g&gﬁogﬁhgﬁwyﬁ?gﬁiﬁfﬂglfﬁﬁ

the aforesaid processof 1f

PCT/ US96/ 00529 12 st rmhmbammdganfm@ramsmmvdnr etched by a

tensile force small erggfp ving 28frea @Mqhmhtmsmhmﬂm

Bopl i od Lo the f ast orft whpfﬁﬁyi‘wwm'tﬂefén% Borton o fe éaf pat is indiced, in & portion
other than the peripheral portion thereof; a portion of the first waist lapping section,
extending on the side of the first longitudinal end edge from a first boundary line
extending from the end of the elastic waist fastening means on the side of the same
ear part so as to be tangent to a point on the stress relaxing structure on the side of
the first longitudinal end edge being a waist lapping component force distributing
region to which a component tensile force of a tensile force applied to the fastening
means acts directly, a section of the side edge of the ear part corre sponding to the
waist lapping component force distributing region being'a first side edge section, a
portion of the first waist lapping section, extending on the side of the crotch lapping
section from a second boundary line extending from a point where the lower end of
the ear part joins to the side edge of the crotch lapping section so as to be tangent to
a point on the stress relaxing structure on the side of the crotch lapping section being
a leg lapping component force distributing region to which a component tensile force
of a tensile force applied to the fastening means acts directly, a section of the side
edge of the ear part corresponding to the leg lapping component force distributing
region being a second side edge section, and each fastening means being attached to
the ear part in a pulling section of the side edge of the ear part, overlap ping at least
part of the first side edge section and part of the second side edge section.

8. A disposable diaper comprising; an absorbent part formed by sandwiching an
absorbent core between a top sheet and a back sheet so that the absorbent core may
correspond to the wearer’s crotch when the disposable diaper is put on the wearer,
and having a first longitudinal end edge, a second longitudinal end edge, a first waist
lapping section contiguous with the first longitudinal end edge, a second waist
lapping section contiguous with the second longitudi nal end edge, and a crotch
lapping section extending between the first and the second waist lapping section;
elastic leg fastening means extended along the opposite side edges of the crotch

" lapping section of the absorbent part, respec tively; an elastic waist fastening means
" extended on the first waist lapping section along the first longitudinal end edge; a
pair of ear parts projecting from the opposite side edges of the first waist lapping
section of the absorbent part; and two fastening means attached to the side edges of
the ear parts, respectively,



direction perpendicular to the side edge 6a of the ear part 6, the stress

relaxing.structure 20 of—the—ear—part—6—servres—teo—di-vi de—t-he—tensiHeferee—
D into a conponent tensi g on the waist |apping portion and
a conponent tensile forct !Iﬁ i[w m“' e | eg | appi ng portion. That is,
since a tw96284or ce gr ecessary for st rREEPIINEORNe stress
rel axing structure 20 nust be applied to the peripheral portions of the ear
part 6 to stretch the peripheral portion, nost part of the tensile force D
applied to the fastener 7 is divided into tps conponent tensile forces D1

and D2, and the conpo nent tensile forces D1 and D2 act directly on regions
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acts thereon and mgmwmmm;monmmmMngmsmmeafm
directly to a reGrglon MM%&@B&HWGD

2eFing on t Lﬂeméﬁé%?-&ir o 5 W%ﬂ ?Pé%%sb?ggﬁ oS appbed g fog faening
conponent tensil enéaosmmﬂla@nd nfjthe elastic-waistfastening mgng@rm aofithe side edge
absorbent part 3 gfQné 3ad fdit (cBRespoAdihg 26 the Waist Tapping Lothpohiéht \IBice (diskiilshting ©
eg. region being a first side edge section, a portion of the first waist lapping section,
extending on the side of the crotch lapping section from a second boundary line
extending from one end of the elastic leg fastening means on the side of the first
longi tudinal side edge 30 as to be tangent to a point on the stress relaxing structure
- on the side of the crotch lapping section being a leg lapping component force
distributing region through which a component tensile force of a tensile force applied
to the fastening means acts on the end of the elastic waist fastening means, a section
of the side edge of the ear part corresponding to the leg lapping component force
distributing region being a second side edge section, and each fastening means being
attached to the ear part in a pulling section of the side edge of the ear part, overlap
ping at least part of the first side edge section and part of the second side edge
section. '



The division of the tensile force D applied to the fastener 7 into the
component—tensile forces D1 and D2-canbe—adiusted-by adjiusting. the.
position of a pulling section R where the fastener:7 is attached to the
obl i que side edge 6a of the ear part 6. Wien the pulling section R
corresponds substantially to the mddle of the side edge of the stress

r el axi ng St%ﬂ@&#ﬁ% 20 as shown in Fig. 13, the tensile force D applied to
t he fastener Phe direction of the arrowis divided int8CTNH 608¥Bonent
tensile force D1 acting around the wai st and the tensile force D2 acting
around the |l eg and the conponent tensile forces DI and D2 are substantially
equal to each other. When the pulling section Ris at a position shown in
Fig. 14 below the position of the pulling section R shown in Fig. 13, the
tensile force D applied to the fastener 7 in the direction of the arrowis
di vi ded into the conponent tensile force$ D2hd D2, the conponent tensile
force D1 that acts around the waist is conparatively small and the
corrponent tensile force D2 that acts wound the leg is conparatively |arge.
When the pulling section Ris at a position shown in Fig. 15 above the
position of the pulling section R shown in Fig. 13, the tensile force D
applied to t@ner 7 in the direction of the W 96/21412

PCT/ US96/ 0 5@"{"? q

L
1
6 \ !
; i
g H—20 i 20-JH H
. U jemuam. . £ ’ }
7 / . 7
2a : .
¥ F :
sl : IS
2b : '
H : e H”
Vil TV :
4 | e i
N H .
Z2¢c s E
.'~- --‘j--.¥-'..‘
| ] "
i "3
v -



13 arrow is divided into the conponent tensile forces D1 and D2, the

conponrent—tensile-force-Dl that act s—arouvnrd—the—walst—i-s.conparatively

| arge and the conponent tensile force D2 that acts around the leg is
conparatively small. The position of the pulling section R and the position
al rel ati oWO96R¥d2n t he sane and other parts to distribut @CTAISN8 | e
force applied to the fastener 7 surely to desired portions of the aborbent
part 3 will be described below. The position of the pulling section R for
the fastener 7 on the oblique side edge 6a is determ ned by construction
shown in Fig. 16. The position of the pulling section Ris inportant for
effectively and directly distrib uting a tensile force applied to the
fastener 7 to a desired wai st |apping portion and a desired |eg | apping
por.ti on of the disposable diaper 1. Referring to Fig. 16, a line L-L'

i ndi cates the |ongitudinal center axis of the di sposable diaper 1
(absorbent part 3) and a line HH i ndi 2af 9 he transverse center aids of
t he di sposabl e di aper 1 (absorbent part 3) perpendicular to the

| ongi tudi nal center axis L- L'. Indicated at P is the intersection point of
the |l ongi tudinal center axis L-L' and the upper edge la of the first wai st

| appi ng sec?g @ Qis the intersection point of the |ower edge 6b of
t he ear par on the side of the trans verse center axis HH and the aide
flap 4, at L1 is a first boundary line extending fromthe intersection
point P so as to be tangent to a point on the stress relaxing structure 20
on the side of the upper
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edge la, at L2 is a second boundary |ine extending fromthe intersection
poi At—Q-so—as-tobhbetangentto-a poi-nt—on-the-stress rel axi ng structure 20
on the side of the transverse center axis HH, at Ais the intersection
point of the first boundary line L1 and the side edge 6a, and at Bis the

i ntersect WA of the second boundary line L2 and t hePET/HE6HBEE G6a. A
first side edge section a extends on the side of the upper edge la fromthe
intersection point A and a second side edge section b extends on the side
of the transverse center axis HH fromthe intersection point B. Atensile
force D applied to the side edge 6a by the fastener 7 is distributed in the
ear part 6 as shown in Fig 17. In Fig. 17, a point Mof action of the
tensile force applied to the fastener 7 is in the pulling section Rin
whi.ch the fastener 7 is attached to the side edge 6a and coincides with the
intersection point Ain this exanple. Wen rt of a tensile force applied
to the fastener 7 acts on the side edge366£tagthe point M of action, the
part of the tensile force is deconposed into representative conpo nent
forces FI, F2, F3 and F4. The conponent force F1 is directed toward the
upper edge la and not directly toward the intersection point P. Therefore
the conponent force F 1 does not act directly on the intersection point P.
The direction of the t4force F2 is aligned with the first boundary
line L1 and hence the c%onent force F2 acts directly on the intersection
point P. The conponent force F3 is directed toward the stress rel axi ng
structure 20 and tends to sutch the stress relaxing construction 20.
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PCI/US96/ 00529 14 However . since-

the force applied thereto the conponent force F3 is not trans mtted to the
region Y of the absorbent part 3 shown in Fig. 13. The conponent force F4
is directw@9RMWa?d the intersec tion point Q and act di r REFUFNSPhe
absorbent part 3 at the intersection point Q If the point Mof action in
the puling section Rin which the fastener 7 is attached to the side edge
6a is on the side ofthe transverse center axis HH wth respect to the
intersection point A i.e., at a point M outside the first side edge
section a (Fig. 16), the conponent force F2 directed fromthe point M
toward the intersection point P is absorbed by the stress rel axing
structure 20 and is ineffective. T r/e?o?e, no conponent force acts
directly on the intersection point i he point M of action of the
tensile force applied to the fastener 7 on the side edge 6a is at the point
M. If the point Maction is shifted to a point M on the side ofthe upper
edge la with respect to the intersection point A shown in Fig. 17, i.e.,
ifthe point Mof action is in the first side edge section a, sonme conponent
force acts directly on the intersection point P.

Figure 5
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As is obvious fromthe foregoing explanation, the first boundary line Li is
a boundary line hetween positions f

the direct action of a conponent force of the tenS|Ie force applied to the
fastener 7 on the intersection point P and those for the point Mof action
t hat di salwee621he2 di rect action of the conponent force onPEFESIME? section
point P. When the point Mof action at which the tensile force applied to
the fastener 7 acts on the ear part 6 is in the first side edge section a,
at |east part of the tensile force applied to the point Mof action is able
to act directly on the intersection point P. The second boundary |ine L2
drawn in connection with the intersection point Qis a boundary |ine
between positions for the point Mof action that enables the direct action
of a conponent force of the tensile force applied to the fastener 7 on the
i ntersection point Q Wen the poi /I\)203 action at which the tensile force
applied to the fastener 7 acts on the ear part 6 is in the second side edge
section b, at least part of the tensile force applied to the point M of
action is able to act directly on the intersection point Q Accordingly,
part of the tensile force applied to the fastener 7 can be applied
directly on the desire points P and Q on the absorbent part 3 when the
pulling section Rin which the fastener 7 is attached to the side edge 6a
of the ear part 6 overlaps part of the first side edge section a defined by
the first boundary Iiclr_ae L1 Sn part of the second side edge section b
defined by the secon g ryYline L2. Since the intersection point Pis
on the longitudinal center axis L-L'

5 4—4




of the di sposabl e di aper 1, the wai st | appi ng portion of the disposable

di aper—t—ean—be—Hrry—Fastened ar ound—the—wai-st—by—applying tensile forces

to the two ear pans 6, when part of each of the tensile forces can be
applied directly to the intersection point P. Wien part of the tensile
force appl‘f’@d“?&l%each fastener 7 can be directly applied PETUSESO0529\\O

96/ 21412 PCT/ US96/ 00529 15
intersection point Qthe leg | apping portion of the absorbent part 3 can be
firmy fastened around the leg. In a disposable diaper 1 in a second

enbodi ment accord ing to the present invention, a first boundary line L1
may be extended fromthe intersection point P of the |eftward extension
of t he upper edge |la of an absorbent part 3 and the side edge 6a of a |eft
ear. part 6 as shown in For 18. A first boundary line L1 nay be extended
fromthe intersection point P of ag (hg Oxt endi ng al ong the inner side of a
stress relaxing structure 20 in parall to the |l ongitudinal center axis
L-L' of an absorbent part 3 and the upper end edge la of the absorbent part
3 as shown in Fig. 19. In either case, the first boundary line L1 is
extended fromthe intersection point P in tangent to an upper

Figure 7
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point on the stress relaxing structure 20, to determne an inter section

poi-—~A—-onthe—stde—edge—6a—-of—a rHght—ear—part—6—Fhe respective

magni t udes of a conponent tensle force D1 for fastening the waist |apping
portion of the absorbent part 3 around the wai st and a conponent tensile
force D2 "% H4%ning the | eg | apping portion of the absBEHESRSOPRI: 3
around the leg are determ ned by adjusting the ratio of the size of a
portion of the pulling section R in which a fastener 7 is attached to the
si de edge 6a, overlapping the first side edge section a to the size of the
pulling section R and the ratio of the size of a portion of the pulling
section R overl apping the second side edge section b to the size of the
pulling section R The greater the portion of the pulling section R

overl apping the first side edge section a, the greater is the ratio of the
conponent tensile force D1 that acts 'Bn/t213 intersection point P to the
tensile force applied to the fastener 7. An area defined by the first
boundary line L1, the upper edge ofthe ear part 6 and a portion of the side
edge 6a ofthe ear part 6 extending upward fromthe intersection point Ais
a wai st | appi nfi&uf@rﬂf asteni ng conponent force distributing area 42, and
a portion of the™Side edge 6a associated with the waist | apping portion

f ast eni ng conponent force distributpm area 42 |
a. As long as part of the pulling section R in wi
attached to the side edge 6a overlrap < '
. conponent tensile force of the te

. first side edge section
the fastener 7 is

))
22 22a
Figure 9
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directly on the intersection p0|nt P. The greater the portion of the
pulhng—sectionR—overlappingthe Hirstside edge section a the greater
is the conponent tensile force D1 distributed to the wai st Iapplng portion
fasteni ng conponent force distributing area 42. On the other hand, the
greater tHWO#6RMIDLN of the pulling section R overl appi ng PCRUSWRII si de
edge section b, the greater is the conponent tensile force D2 that acts
directly on the intersection point Q An area defined by the second
boundary line L2, the | ower side edge 6b of the ear part 6 and a portion of
the side edge 6a of the ear part 6 extending downward fromthe intersection
point Bis a |leg |apping portion WO 96/21412

PCT/ US96/ 00529 16 f asteni ng conponentgzlréegdi stributing area 43, and a
portion of the si-de edge 6a associ ate i #h¥the | eg | apping portion
fasteni ng conponent force distributing area 43 is a second side edge
section b. As long as part of the pulling section R overl aps the second

si de edge se onponent tensile force of the tensile force applied
to the fastei‘éllgﬂr&t irectly on the intersection point Q The greater
the portion of the puling section R, overlap ping the second side edge
section b, the greater is the

Figure 12




conmponent tensile force D2 distributed to the | eg | apping portion fastening
conponent force distributing area 43 Mhen the pulling section R_in which..
the fastener 7 is attached to the ear part, includes the intersection
points A and B, and the intersection points A and B are at equal distances
fromthe bwoséema2 of the pulling section R as shown in Fi @CTUSH6/M53%0rti on
of the pulling section R over lapping the first side edge section a and a
portion of the pulling section R overlapping the second side edge section b
are substantially equal to each other. Therefore, the conponent tensile
forces D1 and D2 distributed to the wai st |apping portion fastening
conponent force distributing area 42 and the |leg | apping portion fastening
conponent force distributing are 43 are substantially equal to each ot her,
and hence substantially equal tensile gpyczsaare applied to the
intersection points P and Q respectively. en the fastener 7 is attached
to the ear part 7 with its longitudi nal adis aligned with the bisector of
the angl e between the first boundary line L1 and the second boundary |ine
L2 as shown in Fig. 21, the tensile force can be further equally
distributed to the conponent force distributing areas 42 and 43. The ratio
bet ween the conponent tensile force D1 distributed to the waist |apping
portion fastening bonpﬂgug@rqa distributing area 42 and t he conmponent
tensile force D2 distribeted to the Il eg | apping portion fastening conpo
nent force
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distributing area 43 can be adjusted by adjusting the the ratio ofthe size

hao .9 » : aYar= hed

the side edge 6a, overlapping . the first side edge section a to the size
of t he puIIin% section R, and the ratio of the size of a portion of the
pul I i ng sSWOI6RIMIE over | appi ng the second si de edge secti oRCHUS#/0082® size of
the pulling section R Wen the pulling section R overlaps the first side
edge section a entirely and overl aps the second side edge section b partly
as shown in Fig. 22, a ngjor part of the tensile force applied to the
fastener 7 is distributed to the waist | apping portion fastening conponent
force distributing area 42. Wen the pulling section R overl aps the second
si de edge section b entirely and overlaps the first side edge section a
partly as shown in Fig. 23, a major part of the tensile force applied to
the fastener 7 is distributed to the leqg:laRping portion fastening
conponent force distribut ing area 431 gubling section R need not
necessarily be included in either WO 96/ 21412

PCT/ US96/ 00529 17 the first side edge section a or the second side edge
section b, provided that pulling section R overlaps the first side edge
section a and the second side edge section b at

Figure 14
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di fferent overlapping ratios, respec tively. Figs. 24 and 25 show t he
dependence of the relation hetween-the first—si-de—edge—secti-ona—-andthe———
second side edge section b on the position of a stress relaxing structure
20 in an ear part 6 in a disposable diaper 1 in a third enbodi nent
accor di ngWMaP62MI2pr esent i nvention. Referring to Fig. 24 PCIRSe05Es
relaxing structure 20 has a shape resenbling a rectangle, which is
different fromthe shape of the stress relaxing structure 20 shown in Fig.
16. In the third enbodinent, the first boundary line L1 extending fromthe
intersection point P so as to be tangent to the stress relaxing structure
20 and the second boundary line L2 extending fromthe intersection point Q
so.as to be tangent to the stress relaxing structure 20 do not intersect
~each other within the ear part 6. The lines L1 and L2 intersect the side
~edge 6a at intersection points A nﬂ B. respec tively. A first side edge
section a extends on the side of ?h ﬂj?par edge | a of an absorbent part 3
frgomthe intersec tion point A a second side edge section b extends on the
side of the transverse center axis HH of the absorbent part 3 fromthe
intersection point B, and a neutral section 33 connected with neither the
wai st | apping portion fasten ing conponent force distributing area 42 nor
the | eg portion fdstening conponent force distributing area 43 is forned
between the first side edge section a and the second side edge section b.
The pul l'ing section;ﬂubﬂgﬁ?iQHSa fastener 7 is attached to the side edge 6a
must extend across ral section 33 and overlap the

bt 23




si de edge sections a and b party to concentrate the conponent forces of the
tensile force applied to the fastener Z ditrectly on the waist |apping - ——.
portion and the |leg | apping portion; that is, the conponent forces of the
tensile force applied to the fasten er 7 can be directly concentrated on
desired povesa@4i2by determ ning the position of the pul | i RgIS¥ePPBEY R so
that the pulling section R overlap the side edge sections a and b partly.
In a disposable diaper 1 in a fourth enbodi ment accord ing to the present
invention shown in Fig. 25, a first boundary line L1 is extended fromthe
intersection point P so as to be tanggnt to a stress relaxing structure 20
and intersects the side edge 6a of dn eAer&rt 6 at an intersec tion point
A, and a second boundary line L2 is extended fromthe intersection point Q
So as to be tangent to the stress relaxing structure 20 and intersects an
exfension of the side edge 6a at an intersection point B. Since the inter
section point Bis a virtual point apart fromthe ear part 6 an actual
second side edge section b' is a portion of a second side edge section b,
on the side edge 6a. A fastener 7 is attached to the side edge 6a in a
pulling section R partially overlapping the first side edge section a and
the actual second side edge section b'. Thus the side edge sections a and b
can be defined eveén if the Lines L1 and L2 do not

Figure




WD 96/ 21412 PCT/ US96/ 00529

18 intersect the side edge 6a. In thisspecification an expression "a
poi nt where the first boundary line L1 (second boundary line L2) intersects
the side edge 6a" has an inplication that "a point where the first boundary
line L1 (3¢@#M4Bbundary |line L2) intersects an extensi onPCIUSHMOS®de edge
6a". A disposable diaper 1 in a fifth enbodi nent according to the present
invention is provided with ear parts 6 each having a | onwer edge 6b having a
| ower curved portion S curved in the shape of a circular arc as shown in
Fig. 26. A second boundary line L2 ifaa%E :g to the | ower curved portion S
of the | ower edge 6b and a stress re i gf ruc ture 20 and intersects the
side edge 6a of the ear part 6 at an intersection point B. Therefore, a
conponent tensile force of a tensile force applied to the ear part 6 at the
intersection point B, acting along the second boundary line L2 can be
transmtted to an absorbent part 3. Aline 34 extended fromthe the

i nt.ersection point of the | ower edge 6b ofthe ear part 6 and a side flap 4
extended al ong the side edge of an absorbent part 3 so as to be tangent to
the stress relaxing structure 20 intersects the side edge 6a at an
intersection point B'. The transm ssion of a conponent tensile force of a
tensile force appIFﬁd to thizgar part 6 at the intersection point B and
transmtted al ong FHGUre: is intercepted at the intersection point of
the line 34 and the | ower edge 6b. In this




enbodi nent, a first side edge section a extends upward fromthe
intersection point A __and a second -si Q acti g h _avends downward
the intersection point B. A pulling section Rin which a fastener 7 is
attached to the side edge 6a nust overlap at | east a section ¢ between the
intersect i WR%BMM s A and B in which the first side edge TETUSHPOR9and t he
second side edge section b overlap each other. Figs. 27 to 30 are
fragnentary devel opnen of dispos able diapers in a sixth to ninth

enbodi ment according to the present invention, which differ fromthe

di sposabl e di aper shown in Fig. 1 only in the direction of extension ofthe
fastener. In each of the disposable plgpya?sgl of Figs. 27 and 28, a
fastener 7 is attached to the side edge‘’6 f an ear put 6 so as to extend
at ;an inclination _ neeting an inequality: 0 < _< 45. In each of the

di sposabl e diapers 1 of Figs. 29 and 30, a fastener 7 is attached to the
side edge 6a of an ear part 6 so as to extend at an inclination _ neeting
an,inequality: 0 <_ < 45[err] Wen a tensile force Dis applied to the
fastener 7 attached to the side edge 6a of the ear part 6 as shown in Fig.
27 in the direction of extension ofthe fastener 7, a conponent tensile
force D1 distributed to the waist |apping portion of an absorbent part 3 is
smal l er than a conponent tensile force D2 distributed to the |leg |apping
portion of the absorbent part 3. Since the fastener 7 is attached to the
side edge 6a in a pulling section R overlapping both the first side edge

section a and the Figure s18




W) 96/ 21412 PCT/ US96/ 00529
19 edge section b_the tensile force D is—dist+ibutedto-both-the—waist—
| appi ng portion and the |eg | apping portion. In the disposable diaper 1 of
Fig. 28, a portion ofthe pulling section R partly overlapping the second

si de edge WOOSRMI2 b i s greater than that of the puffing s®ETUSHORS2Y,r1t | y
overlapping the first side edge section a. There fore, the conponent
tensile force D2 distnbuted to the leg | apping portion is greater than the
conponent tensile force D2 applied to the I eg | apping portion of the

di sposabl e di aper shown in Fig. 27.132 22 tensile force Dis applied to
the fastener 7 attached to the side 32 684 of the ear part 6 as shown in
Fig. 29 in the direction of extension of the fastener 7, a conponent
tensile force D1 distributed to the wai st |apping portion of an absorbent
paft 3 is greater than a conponent tensile force D2 distributed to the |eg
| appi ng portion of the absorbent part 3. Since the pulling section R
overlaps both the first side edge section a and the second side edge
section b, the conponent tensile force D2, though smaller than the
conmponent tensile force DI, can be distributed to the |eg

Figure 19
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| appi ng portion. In the disposable diaper 1 of Fig. 30, a portion of the
pul +-rg—seett+eon—Rpartty—everlappi-rg—the—fi+st—si-de—edge. section..a—is

greater than that ofthe pulling section R partly overl apping the second

si de edge section b. There fore, the conponent tensile force D1 distributed
to the wai™®2%2M} ng portion is greater than the conponenPCTER0E: or ce D2
. applied to the waist |apping portion of the dispos able diaper shown in
Fig. 29. Figs. 31 and 32 show di sposabl e diapers in a tenth and an el eventh
enbodi nent according to the present invention. The di sposable diaper 1
shown in Fig. 31 is simlar in constructio o that shown in Fig. 16,

except that a second boundary I|ine L4 ﬁh[ ~g¢¥ 31 for defining a second side
edge section b is extended fromthe upper end 36 of the mddle elastic |eg
fastening nenber 5 so as to be tangent to a stress relaxing structure 20
and intersects the side edge 6a of an ear part 6 at an intersection point

B. Accordingly, part of a tensile force applied to the ear part 6 at the

i nt.ersection point B acts directly on the upper end 36 of the mddle
elastic |l eg fastening nenber 5. The second boundary line L2 may be extended
fromthe upper end 37 of the inner elastic |eg fastening nenber 5 or the
upper end 38 of the outer elastic | eg fastening nenber 5. The di sposabl e

di aper 1 shown in Fig..32 is similar in construction to that shown in Fig.
16, except that a firEhgpunedéz line L1 in Fig. 32 for defining a first

si de edge

¢ Q




section a is extended fromthe end 39 of the mddle elastic waist fastening
menher 35 so as to be tangent-to a st+ess—+elaxtrg-—strueture 20 and
intersects the side edge 6a of an ear part 6 at an intersec tion point A
Accordingly, part of a tensile force applied to the ear part 6 at the

i ntersect (WOMAR A acts directly on the ends 39 of the RFHH$E00529\\o

96/ 21412 _ PCT/ US96/ 00529
20 elastic waist fastening nenber 35. The first boundary line L1 may be
extended fromthe end 40 of the upper elastic waist fastening nmenber 35 or
the end 41 of the lower elastic Waifky 2a8teni ng member 35. The fastener 7
obliquely attached to the side edge 6a of the ear part 6 may be fol ded back
at the mddle thereof as indicated by broken |lines as shown in Fig. 33 when
packagi ng the di sposabl e di aper and nmay project fromthe side edge 6a when
the di sposable diaper is unfolded for use. The fastener 7 may be fornmed in
the shape of a forIFt?tll’nyZ) fol ded back as indicated by broken lines in
Fig. 34. Wen thus folded back at the mddle, no portion of the fastener 7
projects outward fromthe ear part 6. The for-fastener 7 shown in Fig. 34
ensures further reliable distribution of a




tensile force applied thereto to the waist |apping portion and the |eg

| apping portion.  Since the stress r

stress relaxing structure 20 conforns easily to the shape of the hlpbone
and the Iike, which inproves the wearing confort of the wearer. Al though
the i nventWowemus2 been described in its preferred forms wPCWUS609539,;
degree of particularity, obviously many changes and vari ations are possible
therein. It is therefore to be understood that the present invention may be
practiced otherw se than as specifically described herein w thout departing
fromthe scope and spirit thereof WO 96/.21412 21 What is claimed is: 1
A di sposabl e di aper conprising: an_%b8af part fornmed by sandw ching an
absorbent core between a top sheet and a back sheet so that the absorbent
core may corresponds to the wearees crotch when the di sposable diaper is
puf on the wearer, and having a first |ongitudinal end edge and a second

| ongi tudi nal end edge; a pair of

Figure 22




ear parts projecting in opposite directions fromthe opposite side edges of
one—engi-tudi-nal end—porti-en of the -abserbept—part—enr—t-he——side—ofthefirst
Iongltudlnal end edge, respectively; and two fastening nmeans attached to
the side edges of the ear parts, respectively; each ear part having a
stress rel"‘é&!"?ﬁ}‘%’tructure in which a tensile stress snal PEFUBMAAS2D hat
which is induced in the peripheral portion ofthe ear part is induced, in a
portion thereof other than the peripheral portion, and each fastening neans
bei ng attached to the ear part in a pulling section of t he side edge of the
ear part, overlapping at |east part q% QL si de edge section on the
side edge of the ear part, extendi b Aﬁt e S|de of the first |ongitudi nal
end edge of the absorbent part fromthe intersection point of the side edge
and a first boundary line extending froma point on the first |ongitudinal
end edge so as to be tangent to a point on the stress relaxing structure on
the side of the first |ongitudinal end edge, and part of a second side edge
section extending on the side of the transverse center axis of the
absorbent part perpendicular to the |longitudinal center axis of the
absorbent part fromthe intersection point of the side edge and a second
bounds ry line extending froma point on the side edge of the absorbent
part at which the ]oﬁ aré 023 he ear part joins to the absorbent part so
as to be tangent to a E%lnt on the stress relaxing structure on the side of
the transverse center axis.
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2. A disposabl e diaper according to claim1, wherein the point on the first

| ongitudinal end edge fromwhich t hefirst—bouvrdary—line extends

corresponds to the intersection point of a line parallel to the

| ongi tudi nal center axis of the absorbent part, and the first |ongitudinal
end edge. WO%RMILposabl e di aper according to claim1, whBEEDE6Op2

peri pheral portion of the ear part is unstretchable and the stress rel axing
structure is stretchable. 4. A disposable diaper according to claim 3,
wherein each of the ear parts is fornmed of a unstretchable materi al, the
stress relaxing structure is forned 9r ing an W96/ 21412

PCT/ US96/ 00529 22 unstretchable materTal so as to be stretchabl e when
tensi oned, and the stress relaxing structure does not cause the peripheral
portion of the ear part to shrink. 5. A disposable diaper conprising: an
absorbent part forned by sandw ching an absorbent core between a top sheet
and a back sheet so that the absorbent core may correspond to the wearer's
crotch when the di sposable diaper is put on the wearer, and having a first
| ongi tudi nal end edge, a second |ongitudinal end edge, a first wai st

Figure 24




| appi ng section contiguous with the first |ongitudinal end edge, a second
wai-st-lapping section—contiguous w-th-the—second—tongi-t udi- .nal—end-edge,— -
and a crotch | apping section extending between the first and the second

wai st | appi ng section; a pair of ear parts projecting fromthe opposite
si de edgesWOP6EME f|rst wai st | apping section of the absoPﬁE’Hﬁ”ﬂ&&? and
two fastening neans attached to the side edges of the ear parts,
respectively; each ear part having a stress rel axing structure, in which a
tensile stress smaller than that Mh?f  iduced in the peripheral portion
of the ear part is induced, in a poftion other t han the peripheral portion
thereof a portion of the first waist |apping section, extending on the side
of the first longitudinal end edge froma first boundary | i ne extending
froma point on the first |ongitudinal end edge so as to be tangent to a
point on the stress relaxing structure on the side of the first

| ongi tudi nal end edge being a waist | apping conponent force distributing
region to which a conmponent tensile force.of a tensile force applied to the
fastening neans acts directly, a section of the side edge of the ear part
corresponding to 39 é* ppi ng conponent force distributing region
being a first sid Hggﬁhg a portion of the first waist portion,
extendi ng on the side of the crotch | appi ng section froma second boundary
| i ne extending froma point on the side edge of the absorbent part at which
the lower end of the ear part joins to the absorbeqt_gart so as to be
tangent to a point on the stre§s -
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rel axing structure on the side of the crotch Iapplng section being a Ieg

force of a tensile force applled to the fastengln means acts directly, a
section of the side edge of the ear part corresponding to the | eg | apping
conponent W94t st ri buting regi on being a second side cRfGRUSASN2Y and
each fastening neans being attached to the ear part in a pulling section of
the side edge of the ear part, overlapping at |east part of the first side
edge section and part of the second side edge section. 6. A disposable

di aper conprising: an absorbent part forEF by sandw chi ng an absor bent
core between a top sheet and a back2 sBdkt that the absorbent core may
correspond to the wearer's crotch when the di sposable diaper is put on the
wearer, WO 96/ 21412 PCT/ US96/ 00529
237and having a first longitudinal end edge, a second |ongitudinal end
edge, a first waist |apping section contiguous with the first |ongitudinal
end edge, a second wai st | apping section contiguous with the second

| ongi tudi nal end edge, and a crotch | apping section extendi ng between the
first and the second wai st | apping section; a

Figure 26




pair of elastic leg fistening neans extended al ong the opposite sided edges
of -the crotch-| appi-hrg—secti on of the—-abse+bent—part—a—pair of—ear-parts—
projecting fromthe opposite side edges of the first waist |apping section
of the absorbent part; and two fastening neans attached to the side edges
of the earW@92412 respectively; each ear part having a st PERYSI@SIL| ng
structure, in which a tensile stress smaller than that which is induced in
t he peripheral portion of the ear part is induced, in a portion other than
t he peripheral portion thereof, a portion of the first waist |apping
section, extending on the side of the first |ongitudinal end edge froma
first boundary |ine extending fromz bq(lﬁ n the first |ongitudinal end
edge so as to be tangent to a point on the stress relaxing structure on the
side of the first [ongitudinal end edge being a waist |apping conponent
force distributing region to which a conponent tensile force of a tensile
force applied to the fastening neans acts directly, a section of the side
edge of the ear part corresponding to the wai st |apping conponent force
distributing region being a first side edge section, a portion of the first
wai st portion, extending on the side of the crotch | apping section froma
second boundary line extending fromthe one end of the elastic |leg
fastening means on the side of the first |ongitudinal end edge so as to be
tangent to a point on tée iész el axi ng structure on the side of the
crotch | appi ng section &Qﬁh I Z’Iapping conponent force distributing
region to which a conponent tensile force of a tensile force applied to
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the fastening nmeans acts directly, a section of the side edge of the ear
part—corresponding to the leg | appi-ng—conpoenrent—force—distributing+region
bei ng a second side edge section, and each fastening neans being attached
to the ear part in a pulling section of the side edge of the ear part,

overl ap piW@9%MI2xast part of the first side edge secti onPEHEUSISPPI290f t he
second si de -edge section. 7. A disposable diaper conprising: an absorbent
part formed by sandw ching an absorbent core between a top sheet and a back
sheet so that the absorbent core may correspond to the wearer's crotch when
t he di sposabl e diaper is put on th? Wegr2r® and having a first |ongitudinal
end edge, a second | ongitudi nal edge, a first waist |apping section
contiguous with the first |ongitudinal end edge, a second wai st |apping
section contiguous with the second longitudi nal end edge, and a crotch

| appi ng section extendi ng between the first and the second wai st | apping
section; an elastic waist fastening neans extended on the first wai st

| appi ng section along the W96/ 21412

PCT/ US96/ 00529 24 first longitudinal end edge; a pair of ear parts
projecting fromthe opposite side edges

Figure 28




of the first waist |apping section of the absorbent part; and two fasten

I Nng—eans—attached-to the si-de-edges—oft-he—ear—parts—respecti vel y each-eat—-
part having a stress relaxing structure, in which a tensile stress snaller
than that which is induced in the peripheral portion of the ear part is

i nduced, WO®/4t% i on ot her than the peripheral portion tPEFES6085280rti on
of the first waist |apping section, extending on the side of the first

| ongi tudi nal end edge froma first boundary |ine extending fromthe end of
the elastic waist fastening neans on the side of the same ear part so as to
be tangent to a point on the stress rel axi structure on the side of the
first longitudinal end edge being anﬁi/stZ gppi ng conponent force
distributing region to which a conponent tensile force of a tensile force
applied to the fastening neans acts directly, a section of the side edge of
thé ear part corre sponding to the wai st | apping conponent force
distributing region being a first side edge section, a portion of the first
wai_st | appi ng section, extending on the side of the crotch | apping section
froma second boundary line extending froma point where the | ower end of
the ear part joins to the side edge of the crotch | apping section so as to
be tangent to a point on the stress relaxing structure on the side ofthe
crotch | apping section being a |l eg | appi ng component force distributing
region to which a c onent sile force of a tensile force applied to the
fast eni ng neans act e fga section of the side edge of the ear part
corresponding to the leg | appi ng conponent force distributing
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regi on being a second side edge section, and each fastening neans being
attached to-the gar part in a pull Hhg—sestionr—of—the—si-de—edge—ottheear—
part, overlap ping at |least part of the first side edge section and part of
t he second side edge section. 8. A disposable diaper conprising; an

absor bent wa®e2¥® ned by sandwi ching an absorbent core bePGEESIHOBp sheet -
and a back sheet so that the absorbent core may correspond to the wearer's
crotch when the di sposable diaper is put on the wearer, and having a first
| ongi tudi nal end edge, a second | ongitudinal end edge, a first wai st

| appi ng section contiguous with the first |ongitudinal end edge, a second
wai st | appi ng section contiguous wg I§ yh2 SQecond | ongi tudi nal end edge,
and a crotch | apping section extending between the first and the second

wai st | appi ng section; elastic |leg fastening nmeans extended al ong the
opposite side edges of the crotch | apping section of the absorbent part,
respec tively, an elastic waist fastening neans extended on the first wai st
| appi ng section along the first |ongitudinal end edge; a pair of ear parts
projecting fromthe opposite side edges of the first waist |apping section
of the absorbent part; and two fastening neans attached to the side edges
of the ear parts, respetively;

Figure 30
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WO 96/ 21412 . PCT/ US96/ 00529 25 each ear
pari_havi Laxi o] et ) Har
“than that which is induced in the peripheral portion of the ear part is
i nduced, in a portion other than the peripheral portion thereof a portion
of the firw@9%®i4d2 | appi ng section, extending on the si dePEFUBI0IR st
| ongi tudi nal end edge froma first boundary line extending fromthe end of
- the elastic waist fastening nmeans on the side of the ear part so as to be
. tangent to a point on the stress relaxing structure on the side of the
- first longitudinal end edge being a w@i g%gﬁpping conponent force

di stributing region through which adc NE t tensile force of a tensile
force applied to the fastening nmeans acts on the end ofthe elastic waist
fasteni ng neans, a section ofthe side edge of the ear part corresponding to
t hé wai st | appi ng conponent force distributing region being a first side
edge section, a portion of the first waist |apping section, extending on
the side of the crotch | apping section froma second boundary |ine
extending fromone end of the elastic | eg fastening neans on the side of
the first longi tudinal side edge so as to be tangent to a point on the
stress relaxing structure on the side of the crotch | apping section being a
| eg | appi ng conponent force distributing region through which a conponent
tensile force of a tensile force applied to the fastening nmeans acts on the

end of the el asti CFﬁ@ﬁi'ef 33h|eni ng neans, a secti on

orianen3>




of the side edge of the ear part corresponding to the I eg | apping conponent

force distributing region heing a second side edge section and-each

fast eni ng neans belng “attached to the ear part in a pulling section of the
side edge of the ear part, overlap ping at |east part of the first side

edge sectiwoesmdipart of the second side edge section. PCT/US96/00529
28729
Figure 32
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of one longitudinal end portion of the absorbent
part, respectively, and two fastening means at-
tached to the side edges of the ear pants, respec-
tively. Each side edge has a first side edge sec-
tion and a second side edge section, each ear part
has a stress relaxing structure, in which a tensile
stress smaller than that which is induced in the
peripheral portion of the ear part is induced, in a
portion thereof other than the peripheral portion,
and each fastening means is sttached to the ear
part in a pulling section of the side edge, overlap-
ping at least part of a first side edge section and
part of a second side edge section so that com-
ponent tensile forces of a tensile force applied to
the fastening means are distributed at a desired
distribution ratio to the waist lapping portion and
the leg lapping portion of the absorbent part.
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