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(57) Cette couche jetable comprend une partie
absorbante, deux parties lateérales rapportees, s’¢tendant
dans des directions opposces a partir des bords latéraux
opposes d’une portion d’extrémite longitudinale de la
partie absorbante, respectivement, et deux moyens de
fixation attachés aux bords latéraux des parties
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(57) A disposable diaper comprises an absorbent part, a
pair of ear parts projecting i opposite directions from

the opposite side edges of one longitudinal end portion of
the absorbent part, respectively, and two fastening means

attached to the side edges of the ear parts, respectively.

Each side edge has a first side edge section and a second
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rapportees, respectivement. Chaque bord latéral possede
une premiecre section de bord latéral et une seconde
section de bord latéral et chaque partie rapporteée
comporte une structure de relaxation des contraintes,
dans laquelle est produite une contrainte de tension
inferieure a celle qu est produite dans la portion
peripherique de la partie rapportée, dans une portion de
celle-c1 autre que la portion periphérique, et chaque
movyen de fixation est attache a la partie rapportée dans
une section de traction du bord latéral, chevauchant au
moins une partie d une premiere section de bord lateral
et une partie d une seconde section de bord lateral, pour
que les composantes d une force de tension appliquée au
movyen des fixations soient réparties selon un rapport de
distribution desire sur la portion de la partie absorbante
qu recouvre la taille et sur la portion de ladite partie
absorbante qui recouvre les jambes.
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side edge section, each ear part has a stress relaxing
structure, in which a tensile stress smaller than that
which 1s induced 1n the peripheral portion of the ear part
1s induced, 1 a portion thereof other than the peripheral
portion, and each fastening means 1s attached to the ear
part 1 a pulling section of the side edge, overlapping at
least part of a first side edge section and part of a second
side edge section so that component 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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DISPOSABLE DIAPER

BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to a disposable diaper having an absorbent part, a
pair of ear parts projecting in opposite directions from the 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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improving the fit of a disposable diaper to both the waist and the legs are
disclosed in U.S. Pat. No. 4,680,030 to Aled, et al., U.S. Pat. No. 4,826,499 to
Ahr and U.S. Pat. No. 4,937,887 to Schreiner, which use two pairs of fastening
means attached to a pair of ear parts projecting in opposite directions from a
portion of the disposable diaper to be lapped around the waist, respectively.
These prior art disposable diapers, however, require troublesome work for
handling the two pairs of fastening means and there 1s room for improvement
in those prior art disposable diapers. Techniques eliminated such a
disadvantage are disclosed in U.S. Pat. No. 4,911,702 to O'Leary and U.S. Pat.
No. 4,857,067 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 about the positions 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
positions of the two fastening means to distribute the tensile forces applied to
the two fastening means around the waist and legs at an intentionally

determined distribution ratio.

SUMMARY OF THE INVENTION
Accordingly, it is a first object of an aspect 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 absorbent part lapped
around the waist and to leg lapping sections of the same lapped around the legs.
A second object of an aspect of the present invention 1s 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
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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 an aspect of the present invention 1s 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 positions 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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back sheet so that the absorbent core may corresponds to the wearer's crotch when the
disposable diaper is put on the wearer; a pair of ear parts projecting in opposite direc
tions from the opposite side edges of one longitudinal end portion of the absorbent
part, respectively; 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 1s induced, in a portion thereof other than the peripheral portion, and each
fastening means is attached to the ear part in a pulling section of the side edge of the
car 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 absorbent 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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first boundary line extending from a point on the first longitudinal end edge so as to be
tangent to the stress relaxing structure 1s a waist lapping component force distributing
region to which a component 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 is a first side edge section, a portion of the first
waist lapping section, extending on the side of the crotch portion from a second
boundary line extending from one end of the elastic leg fastening means on the side of
the first waist lapping section so as to be tangent to the stress relaxing structure is a
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
waist lapping section of the absor bent part; and two fastening 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 first boundary line extending from one end of the
elastic waist fastening means on the side of the ear part so as to be tangent to the stress
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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structure 1s a leg 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 corre sponding to the leg lapping component force distributing portion
1s a second side edge section, and the fastening means is attached to the ear part in a
pulling section of the side edge, overlapping at least part of the first side edge section
and part of the second side edge section.

The stress relaxing structure of the ear part, formed in a portion other than the
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 angie 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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Determination of the first side edge section in connection with the end of the
elastic waist fastening means and that of the second side edge section in connection
with the end of the elastic leg fastening means ensures the distribution of the tc;nsile
force applied to the fastening means to the elastic waist fastening means and the
elastic leg fastening means.

The above and other objects, features and advantages of aspects of the present
invention will become more apparent from the following description taken in
connection with the accompanying drawings.

In accordance with one embodiment of the present invention, a disposable
diaper comprises an absorbent part formed by sandwiching an absorbent core between
a top sheet and a back sheet so that the absorbent core may corresponds to the
wearer’s crotch when the disposable diaper 1s put on the wearer, and having a first
longitudinal end edge and a second longitudinal end edge; a pair of ear parts
projecting in opposite directions from the opposite side edges of one longitudinal end
portion of the absorbent part on the side of the first longitudinal end edge,
respectively; 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 1s 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 longitudinal 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 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
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to be tangent to a point on the stress relaxing structure on the side of the transverse
center axis.

In accordance with another embodiment of the present invention, a disposable
diaper comprises 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 1s 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 longitudinal 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 1s induced, 1n 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
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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 accordance with another embodiment of the present invention, a disposable
diaper comprises 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 longitudinal end edge, and a crotch lapping section extending between the
first and the second waist lapping section; a pair of elastic leg fastening means
extended along the opposite sided edges of the crotch lapping section of the absorbent
part; 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 1s induced, 1n 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
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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.

In accordance with another embodiment of the present invention, a disposable
diaper comprises 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 longitudinal 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 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;
each ear part having a stress relaxing structure, in which a tensile stress smaller than
that which 1s induced in the peripheral portion of the ear part 1s induced, 1n 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 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 corresponding 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
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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 1n 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 accordance with another embodiment of the present invention, a disposable
diaper comprises 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 1s 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 longitudinal 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,
respectively, 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,
each ear part having a stress relaxing structure, in which a tensile stress smaller than
that which 1s induced in the peripheral portion of the ear part 1s induced, 1n 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 the end of the elastic waist fastening means 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 waist 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 waist lapping component force distributing region

~ being a first side edge section, a portion of the first waist lapping section, extending
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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 longitudinal side
edge so as to be tangent to a point on the stress relaxing structure on the side of the
crotch lapping section bemng 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, overlapping at least part of the

first side edge section and part of the second side edge section.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 1s a development of a disposable diaper in accordance with the present
invention;

Fig. 2 1s a fragmentary sectional view of an absorbent part of a disposable
diaper 1n accordance with the present invention;

Fig. 3 1s a fragmentary sectional view of an ear part;

Fig. 4 1s a plan view of a stress relaxing structure in a first example included in
a disposable diaper in accordance with the present invention;

Fig. 5 1s a stress relaxing structure in a second example included in a
disposable diaper 1in accordance with the present invention;

Fig. 6 1s a stress relaxing structure 1n a third example included in a disposable

diaper in accordance with the present invention;

Fig. 7 1s a stress relaxing structure in a fourth example included in a
disposable diaper 1n accordance with the present invention;

Fig. 8 1s a typical side view of assistance in explaining a stress relaxing
structure forming device;

Fig. 9 1s a plan view of a forming plate of the stress relaxing structure forming
device;

Fig. 10 1s a fragmentary perspective view of a stress relaxing structure formed
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by the stress relaxing structure forming device of Fig. §;

Fig. 11 1s a fragmentary perspective view of a formed intermediate film shown

in Fig. 10, 1n a half stretched state;

Fig. 12 1s a fragmentary perspective view of the formed intermediate film
shown 1n Fig. 10 in a fully stretched state;

Fig. 13 1s a fragmentary development of a disposable diaper in accordance
with the present invention, of assistance in explaining the substantially equal

distribution of a tensile force applied to a fastener to a waist lapping section and a leg

lapping section;

14 dddraan
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Fig. 14 is a fragmentary development of a disposable diaper in accordance
with the present invention, of assis tance in explaining the distribution of a major
part and a minor part of a tensile force applied to a fastener to a waist lapping
section and a leg lapping section, respective ly, of the disposable diaper;

Fig. 15 1s a fragmentary development of a disposable diaper in accordance
with the present invention, of assis tance in explaining the distribution of a minor
part and a major part of a tensile force applied to a fastener to a waist lapping
section and a leg lapping section, respective ly, of the disposable diaper;

Fig. 16 1s 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 1s 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 1s 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 1s 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 a 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 1s 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
edgé section b

Fig. 26 1s fragmentary development of a disposable diaper in accordance with

the present invention showing a modification of the ear part, and a first side edge
section a and a second side edge section b on the ear part;
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Fig. 27 1s a fragmentary development of a disposable diaper in an embodiment
according to the present invention provided with a fastening means extended obliquely
upward from a position corresponding to that of the fastening means shown in Fig. 20:

Fig. 28 is a fragmentary development of a disposable diaper in an embodiment
according to the present invention provided with a fastening means extended obliquely
upward from a position corresponding to that of the fastening means shown in Fig. 23;

Fig. 29 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.
20;

Fig. 30 1s 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 1s 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.

Referning 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 2a of the 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-A in Fig. 1, the
absorbent part 3 is formed by sandwiching an absorbent core 9 between a liquid-
permeable top sheet 8 and a liquid-impermeable back sheet 10. The top sheet 8 and the
back sheet 10 have a length and a width greater than those of the absorbent core 9. At
least portions of the top sheet 8 and the back sheet 10, corre sponding to the crotch
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 like, 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 pdrous foam
sheet, a meshed foam sheet, a perforated plastic film or a woven or nonwoven fabric of
a natural textile matenial, 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 matenal 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 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
formed in an integral structure by cutting a laminated sheet formed by sandwiching a
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sheet between the top sheet 8 and the back sheet 10 in desired dimensions. Preferably,
the ear parts 6 are formed by laminating a nonwoven fabric 11 of natural fibers,
synthetic fibers or a blend of natural fibers and synthetic fibers, a thermoplastic film 13
of polyethylene or polypropylene, and a porous film 12 formed by a known process
and sandwiched between the nonwoven fabric 11 and the thermoplastic film 13 by
adhesive layers 14 and 15 as shown in Fig. 3. When each of the ear parts 6 is formed
of an extension of the top sheet 8 and an extension of the back sheet 10, the nonwoven
fabric 11 and the thermoplastic film 13 correspond to the extension of the top sheet 8
and the extension of the back sheet 10, respectively. The porous film 12 sandwiched
between the nonwoven fabric 11 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 each 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
intercepting the transmission of a tensile force applied to the ear part 6 to 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 smaller than that which is induced in the peripheral
portion of the ear part 6 surrounding the stress relaxing structure 20. Tensile stress is a
resistive force developed by a maternial 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
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structure” include a vacancy formed in the ear part 6 and virtually serving as a stress
relaxing structure 20.

Preferably, the stress relaxing structure 20 is formed by the following method.
As shown in Fig. 8, a sheet 21 to form the ear part 6 is compressed between a plate 22
provid ed with a plurality of ridges 22a in an area of the inner surface thereof
corresponding to the stress relaxing struc ture 20, and a plate 23 provided with a
plurality 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 nidges 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 polypropyiene 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 whzan the sheet 21 1s tensioned or the peniphery 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
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stress relaxing structure 20 can be stretched by a tensile force smaller than that
nec;essary for stretching the peripheral portion of the ear part 6.

As shown 1n Fig. 13, when a tensile force D is applied to the fastener 7 in a
direction perpendicular to the side edge 6a of the ear part 6, the stress relaxing
structure 20 of the ear part 6 serves to divide the tensile force D into a component
tensile 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
tenstle 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 middie 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
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arrow is divided into the component tensile forces D1 and D2, the component tensile
force D1 that acts around the waist is comparatively large and the component tensile
force D2 that acts around the leg is comparatively small.

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 la 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 1a, 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 6a, 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 a 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

l1a 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.
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However, since the stress relaxing structure 20 absorbs the force applied thereto, the
component force F3 is not trans mitted to the region Y of the absorbent part 3 shown
in Fig. 13. The component force F4 is directed toward the intersec tion point Q and
acts directly on the absorbent part 3 at the intersection point Q.

If the point M of action in the pulling section R in which the fastener 7 is
attached to the side edge 6a is on the side of the transverse center axis H-H' with

respect to the intersection point A, i.e., at a point M outside the first side edge section
a (Fig. 16), the component force F2 directed from the point M' toward the intersection

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 a, 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
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intersection point Q, the leg lapping portion of the absorbent part 3 can be firmly
fastened around the leg.

In a disposable diaper 1 in a second embodiment accord ing to the present
invention, a first boundary line L1 may be extended from the intersection point P of the
leftward extension of the upper edge 1a of an absorbent part 3 and the side edge 6a of
a left ear part 6 as shown in Fig. 18. A first boundary line L1 may be extended from
the intersection point P of a line extending along the inner side of a stress relaxing
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 6a 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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fastening component force distributing area 43, and a portion of the side edge 6a
associated with the leg lapping portion fastening component force distributing area 43
1s a second side edge section b. As long as part of the pulling section R overlaps the
second side edge section b, a component tensile force of the tensile force applied to the
fastener 7 acts directly on the 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
equal distances from the bisector of the puliing section R as shown in Fig. 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 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. 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 either
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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
different overlapping ratios, respec tively.

Figs. 24 and 25 show the dependence of the relation between the first side edge
section a and the 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 embodiment according
to the present invention. Referring to Fig. 24, the stress relaxing structure 20 has a
shape resembling a rectangle, which is different from the shape of the stress relaxing
structure 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
la 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-H' 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 overlap 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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intersect the side edge 6a. In this specification, an expression, "a point where the first
boundary line L1 (second boundary line L2) intersects the side edge 6a" has an
implication that "a point where the first boundary line L1 (second boundary line L2)
intersects an extension of the side edge 6a".

curved in the shape of a circular arc as shown in Fig. 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
6b of the ear part 6 and a side flap 4 extended along 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 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 overlap at
least a section c 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 6a 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 so 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, a
component tensile force D1 distributed to the waist lapping portion of an absorbent
part 3 1s 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
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edge section b, the tensile force D is distributed to both the waist lapping portion and
the leg lapping portion.

In the disposable diaper 1 of Fig. 28, a portion of the pulling section R partly
overlapping the second side edge section b is greater than that of the pulling section R
partly overlapping the first side edge section a. There fore, the component tensile force
D2 distributed to the leg lapping portion is greater than the component tensile force
D2 applied to the leg lapping portion of the disposable diaper shown in Fig. 27.

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. 29 in the direction of extension of the fastener 7, a
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 middie 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 1s extended from the end 39 of the middle elastic waist fastening member 35
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. 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 middle
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elastic waist fastening member 35. The first boundary line L1 may be extended from
the end 40 of the upper elastic waist fastening member 35 or the end 41 of the lower
elastic waist fastening member 35.

The fastener 7 obliquely attached to the side edge 6a of the ear part 6 may be
folded back at the middle thereof as indicated by broken lines as shown in Fig. 33
when packaging the disposable diaper and may project from the side edge 6a when 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 portioﬁ 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.
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What is claimed 1is:

1. 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
corresponds to the wearer's crotch when the disposable diaper is put on the wearer,
and having a first longitudinal end edge and a second longitudinal end edge; a pair of
ear parts projecting in opposite directions from the opposite side edges of one
longitudinal end portion of the absorbent part on the side of the first longitudinal end
edge, respectively; 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
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 nal 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 parallel 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 abcording 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
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unstretchable material so as to be stretchable when tensioned, and the stress relaxing
structure does not cause the peripheral portion of the ear part to shrink.

5. 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; 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 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,
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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; a
pair of elastic leg fastening means extended along the opposite sided edges of the
crotch lapping section of the absorbent part; a pair of ear parts projecting from the
apposite 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 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 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.

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
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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 fasten ing 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 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 longitudinai 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;
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each ear part having a stress relaxing structure, in which a tensile stress smaller than
that which 1s 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 the end of the elastic waist fastening means 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 waist 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 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 one end of the elastic leg fastening meahs 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 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.



CA 02209913 1997-07-09

WO 96/21412 PCT/US96/00529

17283

Figure 1

| EEEE 20 2 o [
O B - I

* - (. T B 1 142 T4 X3 T3 T4 12 J 2 ZI71 18 TF L2 XN/

‘-ﬂﬂh-.-QQQ.-----qquqr----ﬂ*-‘*-Q-.-.---.-..
*
i
v
9
l
9
!
L 4
’
»
’
L
’

.



CA 02209913 1997-07-09
WO 96/21412
PCT/US96/00529

Figure 2




CA 02209913 1997-07-09
WO 96/21412 PCT/US96/6D529

20




CA 02209913 1997-07-09
WO 96/21412 PCYT/USS6/00529

4/ 29

3 6
|

e I
2 O <sSECREERERARRRAEROEETAREN

SRE509REENERRIANRRANENE
7

20b

TN D2

2



CA 02209913 1997-07-09

WO 96/21412 PCT/US96/00525

Figure 6




CA 02209913 1997-07-09
WO 96/21412 PCT/US96/00529

Figure 7

20

30



CA 02209913 1997-07-09
WO 96/21412 PCT/US96/00529

7/7293

Figure 8

25 a 232 4




WO 96/21412

CA

02209913 1997-07-09

8/29

PCT/US96/00529

]
.‘ ,’-ﬁ ,
-
E 2Ty
25 \ 7 A
J)‘ o’ ,."'" / "
» -~ -~
- 7 7 U
s
. ’, "p ’/ - -m--..N
| P ” -~ o” \
~ ' - ”
- - -~ - 4
- e 7’ ” .7 .7 -
¢ 'J & "l ".p
- \ - PR ” -
al \ ~~-- ol ” ’, il
- y, - -~
p - —— ' ” ” ’
o - - ~ ” -” ’
- - - - »”
- " 4 S — - P ”
W, o g ' )
\\ ’ /, """" b ,
N, -~ -7 \ > '
‘\ ,, ""' ] ’
W ” -~



CA 02209913 1997-07-09
WO 96/21412 PCT/US96/00529

9/29

3 5
[

<——D1 7

T OTIIarn
JTOOIIIOTOIOTan R [ —> D
fhagsainnanindERREnRIAN)

DD 02| ~6.2

|
|
L

o 4



CA 02209913 1997-07-09

WO 96/21412 PCT/US96/D0529

10729

Figure 14

€S——D 1

T TOII T IIIT !
ENESSANNANESENNARERRRANT
2 0 —8mmmmnonoonn. R [ —> D
BNTSNCARNORRIRRANETS
T
D2

i




CA 02209913 1997-07-09
WO 96/21412 PCT/US96/00529

11729

2 R{_>D

Z 0 IO TTITIT
JSESERSESRUENEEARAAND D 2




WO 96/21412

PCT/US96/00529
Figure 16
L 1
: 30 p
P )

i L
e L 1\ B~ :
‘ T gm, / :
; JTOit): A ;
: - :
! T, ;
5 2 0 g /- :
E oy L ;
: LRIARNARARRANND A \
E mnnnunne
i Tmomn L0 L2 6 2
; g L
: g
6 b
‘I
5 4

H eemleimimimimimimimimememememememe e feed cece e o H

r"‘ - e

CA

02209913 1997-07-09




CA 02209913 1997-07-09
WO 96/21412 PCT/USS6/00529

13729

Figure 17

- g,
----
D

- -,’
IO O, ‘IE

TN NOonn’ F 3
TN, f o4 M (A)
] 112515

. M

RERRRRRARARERNRINED
ARRRRASRARRRANIE]
EERNRNASARERANS

iRSARNRARRRIE

20

’
' 4

! 4

\ 6 a

:" Lz

’

’

’

' 6 b

‘—--oooollaot
b



CA 02209913 1997-07-09
WO 96/21412 PCT/US96/00529

14729

Figure 18

-
-w--.----

ST (L1 --------- SISsiiiITiiiin:
HHHHHE—2 0 2 0 —fE

O a

tHHH Sazasseq

6 a



CA 02209913 1997-07-09
WO 96/21412 PCT/US96/00529

15729




CA 02209913 1997-07-09
WO 96/21412 PCT/US96/00529

16/29

mnmsnnn R

ST T O I Ty .’ A \/ \b
IO LI rrrran L/

BAECERRAREORNRARERERRERERAINN,
lllllllllllllllllllllllli,’

oo . D2
ARESRNARNIERARNANT ,

/7
7
4
' 4
’ 4

.’ 6 b
L2

20

' 4

6 a

’

/
' 4

43




CA 02209913 1997-07-09
WO 96/21412 PCT/US96/00529

17729

Figure 21

]
3 42 6
! ) \
---. L 1 | 3,2
------- )
el B ; f
uuuuuununuull - - -:,é"
LI nrg---, 7 7

SISSUNANUSAEEREASRSRINNAS | NI

LU TITT LTI L

LT DL TETTX T T Y - :

LU LU ITTIYOT TN, ¢ 6 a
BSTARSBREERRENRNNGEEE

LTI IITIITIIY
I
LTI

20

’
s
/’
/
’
/

' 4
' 4

' 4

, 6 b

L2—" 43




CA 02209913 1997-07-09
WO 96/21412 PCT/US96/00529

18728

SSE0SSOCORRERERENRSSRRRERNES
BORRSEBRERANSEROANNESEERNES
SRR NESERRESANANINNENINES
SERUNRESRANRRRGUCUREERAINE
ERRERBESRASRERERRRRRERNIRELY,
lllllllllllllll-llllllllll D 2 6 3
T IO On
BROCENERRONABRRENS ,'
SSESESEABEENEEEN P
EEORERAIRENERY ’
TITIYITIT ’
‘YI1IT111,
TIIIT
1T

s

s
r 4

’ 5 b

¥ 4
’

L2-7/ 43




CA 02209913 1997-07-09
WO 96/21412 PCT/US96/00529

19729

1
3 42 6
|
‘‘‘‘‘‘‘‘ L1\ 01 ‘B A
------------ <— N I

SEAUARESRNERRRRARERNLRNRE Lt AR

IO OInnng A=
SAESSNREANNNARRARSRARRNENS ' R \'r/\b
T rarannnannn 7
SRR RNESEERNNRREERRERRY,

OO - 2 2

INNSNSENUERTREERND ’,
oon L 6 a
ESssniiazEnen ’

¥ 4
TIIINIT ,
T

P 4
[TYTE Y d
1T

20

’ 4

s
4

. 6 b
L 2\"
J 43




WO 96/21412

CA

-

02209913 1997-07-09

20729

-
-
-‘-

-'---

20

7’
s’
! 4

L27’

JisBasusniIngagagnansananed
SEISRSSEARRASSARARENERERARENED
wdBORESERARRERRNTORCEANNEEERY
BSSRBCSERESRERERCENEERRAREED
sasanagsanifaseasaaannsisiaed
SRENSIAZEANNRAREREIRRNEANEND
SENSNCESENEENNESSRERRERANARD ,
SNEOARSRURNERERRINANENRERERIT
S8SRRESRURUSORARNUREEINRENT Iung

/
7/
7’

V4
V4

6
4 3

PCT/US96/00529

-----

b



CA 02209913 1997-07-09
WO 96/21412 PCT/US96/00529

21729

1 B——"
3 \ 42 6 o :
) ) o :
\ Y ' '
~.--'-“'~ L1 I” : E
“2"‘--.. ," A ' '
Ty ~ - ./ a-d :
S20000RRNTREREEERAD A : :
20 JOIITToIn - T — :
OOIIOTOIOn A : :
T - \b N\ b°
OO TTITTITy ¢ '
LRI L i), : :
TINIOTION - A4 "4

4

TIIOOT ’ 6 a
11111 ,\
B81% ’
" L 2
6 b
4 3



CA 02209913 1997-07-09
WO 96/21412 PCT/US96/00529

22729

1
3 6
/"
- : 7,0 f\a
------- L 1 B E P v/
------- —r— %
“}-,_‘ B .,:' ¢ } C
S L L T TITTTITOOD " ~vr-d ¢ ¢
JIIITN I annnag 2 :
nnomnononng: . A :

20 LU LT TO T ;
IO On 7 ;
ooy L0 ;
sssassannangasens ’” : D
T 7 :
JIITITIY T :
sasasting , \ 4
‘TIII1) ’,
1L ,’.," 6 a

L2 .
' 4
7 6b
0,.
TSNS
o'.
o‘.
’
) 3 4
4 ’
V4 .,"




CA 02209913 1997-07-09
WO 96/21412 PCT/US96/00529

23/729

1
3 \ 6
a
-~ L1 D1 f
.......... \ <—__ B N
llllllllllllllllllllll ‘f’

LTI IOy
sinvassssanasaasenannasnsso A Vb

UL UTITTITT I, ¢
lllllllllllllllllllllllllll/

LULLLLEUEEITITTTTIINY |/
LULLUTDITIITITIING

SRANRRRANERRIRNSEEDS "
sRiiNRINRREENSAN]) p.
S8%EsERRREARE o

’
SESRENERSR) p
issenies ’

'4
T ,
A1

L2~

20

’ 6 b



CA 02209913 1997-07-09
WO 96/21412 PCT/US96/00529

24729

1
3 6
|
---------- - } N\ <! 8| 4/
'uuuununullln - - -'.:.. [{

’
SENENERESRANEREREERRRAREENSY p

| '4
SRLtRAARNASARRARRERRRROERIIND
SRERRANSRRUNNARERARNARERENT,

LILITITTTTIOTINNT Y D 2
UL -

sesassnennansnasnss R
REESNGANANTRRREE ,
TITIIIIIIIIT ’ ‘£:§5§;;>
TITIITITIT /

V 4
1538%2110%
S2531%
ifs ?

/’ sb
L2~\"

20

? 4

' 4
! 4




WO 96/21412

CA

Figure 29

02209913 1997-07-09

2

- -
-‘.-
-
]

20

5 /29

-
ﬁ--
-‘

¥ 4

LA L I TTITTITI T IT p
LU U TTITONTOIOIIIIINn - A
LU T IO T T, ¢

lllllllllllllllllllllllllll1

SSTERANBNRRRSRNGSNEREREY P D2
AL THITITITINTD

lllllllllllllllllll ,’
SENSNESEERRTENND ,
ESEZENNNERNNS ’

' 4
TITTITIT ,

SEEENRRN ’
4
’
’

,’ 6b
L.:Z-\"

PCT/US96/00529



CA 02209913 1997-07-09
WO 96/21412 PCT/US96/00529

26/29

-
‘--‘
-
-
--
-

SONRRSORRANNANARRERARERANESE
cRNNENEERANARRARANGNNRNRNRN
UL TITTTY T O,
LU L T ITITOT TN,
LU LI CUIITTTTTTTITN |
I TN -

20

D2 6 a

300N SAERRSRRONY ”
JESOZRRNRRNRREED ,
RRRIRANEERAND 4

’
’

’

’
’

¥

’ 6b

I.P:Z*\,”




WO 96/21412

-

CA 02209913 1997-07-09

27729

1
30
2 0

36 -
37— Y

PCT/US96/00529

-
-
-y
‘-

RARRRASRSERRRARNRRARIANRRTIET D
aannnumn L

oo mmnnann -

mTonnnnnnoan L/
Hng -
AARNRNRANERRARIEID W,

' 4
IRRIRRRRERRARADAE O

T -
T “
g, 7
- L2
.’

T, /

113 -

V 4

6b

38

nnnnnnng - A Yp




WO 96/21412

b a

CA

02209913 1997-07-09

28/29

N\

SESESaEES
LIIIEETL.

20

Baans

PCT/US96/00529




CA 02209913 1997-07-09
WO 96/21412 PCT/USS6/00529

297289

SROOSERARAGERSERNONEREERNN LT
TN T
TN IO
alSERSERNSORENIRERRDRERY

20 SNERANNEANNRTANRRNREEES
ROREROENSNGNRRRREETE
SRl0RERRNENNRE 6 d
YT
SSERBRES

Figure 34

ARSENANNBRERNRARENNNNEND

SeRNesEaRsRRANNARGRNNNSEE

SRR RNAN00EREEEENEERD
20 SSESHONRIRERURERNRERERES

SIRENSESANSERRNRANASERES

A0S SNNNERACERERRRNS

SEEOORRERRRERAEEED

ESEARIDERERERNS 6 a

TIISIIIRIT

SERERERE

1111

11



	Page 1 - abstract
	Page 2 - abstract
	Page 3 - abstract
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - description
	Page 23 - description
	Page 24 - description
	Page 25 - description
	Page 26 - description
	Page 27 - description
	Page 28 - description
	Page 29 - description
	Page 30 - description
	Page 31 - claims
	Page 32 - claims
	Page 33 - claims
	Page 34 - claims
	Page 35 - claims
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - drawings
	Page 40 - drawings
	Page 41 - drawings
	Page 42 - drawings
	Page 43 - drawings
	Page 44 - drawings
	Page 45 - drawings
	Page 46 - drawings
	Page 47 - drawings
	Page 48 - drawings
	Page 49 - drawings
	Page 50 - drawings
	Page 51 - drawings
	Page 52 - drawings
	Page 53 - drawings
	Page 54 - drawings
	Page 55 - drawings
	Page 56 - drawings
	Page 57 - drawings
	Page 58 - drawings
	Page 59 - drawings
	Page 60 - drawings
	Page 61 - drawings
	Page 62 - drawings
	Page 63 - drawings
	Page 64 - drawings

