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Description

TECHNICAL FIELD

[0001] The present invention relates generally to
pants-type wearing articles such as disposable pants-
type diapers and training pants and particularly to such
wearing articles having front and rear waist regions fas-
tened together by means of detachable and refastenable
means.

RELATED ART

[0002] There have already been proposed various
wearing articles of pants-type each having front and rear
waist regions fastened together by means of detachable
and refastenable fastener means. For example, Publica-
tion of EP 1 523 968 A1 discloses fastener means used
for such wearing article. According to the disclosure
thereof, a sheet strip is folded in a Z-shape and an in-
verted Z-shape and a top section of Z-shape is perma-
nently bonded to an inner surface of one of the front and
rear waist regions and a loop element of a mechanical
fastener is attached to a bottom section of Z-shape so
that the loop element is engaged with a  hook element
attached to an inner surface of the other waist region.
The top section and the bottom section are connected
by an intermediate section. The top section and the in-
termediate section respectively have surfaces opposed
to and permanently bonded to each other.

DISCLOSURE OF THE INVENTION

PROBLEMS TO BE SOLVED BY THE INVENTION

[0003] The fastener means used in the known wearing
article as has been described above is attached to an
inner surface of the wearing article and necessarily it is
preferred to use a soft and comfortable material for the
sheet strip. On the other hand, it is inevitable that a ten-
sion in a circumferential direction is exerted on the fas-
tener means as the sheet strip folded in a Z-shape is
unfolded so that the bottom section and the intermediate
section are developed in a straight line when the wearing
article is actually put on the wearer’s body. Such tension
is exerted primarily on a starting point of a bonding zone
between the top section and the intermediate section.
Thus a sufficiently high strength against such tension is
required for the intermediate section. However, the in-
ventors have found that it is not easy to obtain the sheet
strip which provides for such high strength and simulta-
neously provides for a soft  and comfortable touch since
sheet materials providing the soft and comfortable touch
often has not a high strength.
[0004] In view of the problem as has been described
above, it is an object of the present invention to improve
the fastener means for the pants-type wearing article so
that a soft and comfortable sheet material can be used

for the faster means which would not be easily broken.

MEASURE TO SOLVE THE PROBLEMS

[0005] According to the present invention, by an im-
provement in a pants-type wearing article comprising a
first waist region corresponding to one of front and rear
waist regions, a second waist region corresponding to
the other of the front and rear waist regions wherein the
second waist region has a same width with the first waist
region in a circumferential direction and fastener means
fastening the first and second waist regions together in
a detachable and refastenable manner along transverse-
ly opposite side edges thereof so that, a pair of in a state
of the first and second waist regions put flat together, a
pair of the fastener means have, as viewed in the circum-
ferential direction, a Z-shape cross-section and an invert-
ed Z-shape cross-section being symmetrical to each oth-
er  about a center line bisecting the width in the circum-
ferential direction of the first and second waist regions.
[0006] The improvement according to the present in-
vention is characterized in that: the fastener means com-
prises a sheet-like supporting element folded in a Z-
shape or an inverted Z-shape and a fastener element
attached to the supporting element, the supporting ele-
ment has a top section and a bottom section extending
in parallel to the top section and an intermediate section
being contiguous to the top section and to the bottom
section, the top section having a top section’s joint end
being contiguous to one end of the intermediate section
and a top section’s openable end opposed to the joint
end, the bottom section having a bottom section’s joint
end being contiguous to another end of the intermediate
section and a bottom section’s openable end opposed
to the joint end, and the top section is permanently at-
tached to an inner surface of an inner surface of the first
waist region while the bottom section is attached to the
second waist region by means of the fastener means in
a detachable and refastenable manner. The supporting
element includes a sheet-like liner section extending from
a vicinity of the bottom section’s openable end along the
bottom section and the intermediate section toward  the
top section joint end so as to cover the bottom section
and the intermediate section wherein the liner section is
bonded to said bottom section and the intermediate sec-
tion in a first bonding zone extending between the bottom
section’s openable end and the top section’s joint end.
The top section is bonded to one of the intermediate sec-
tion and the liner section in the intermediate section in a
second bonding zone. In a height direction of the Z-shape
and the inverted Z-shape, the first bonding zone and the
second bonding zone are overlapped with each other via
the intermediate section or the liner section in the inter-
mediate section.
[0007] According to one preferred embodiment of the
invention, the first bonding zone and the second bonding
zone overlap each other between the top section’s joint
end and the bottom section’s joint end by a dimension of
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at least 3 mm.
[0008] According to another preferred embodiment of
the invention, the fastener element is selected from the
group consisting of a pressure-sensitive adhesive, a
hook element constituting a mechanical fastener and a
loop element constituting a mechanical fastener and the
second waist region is provided on an inner surface there-
of with an element fastener  means detachably engaged
with the fastener element.
[0009] According to still another preferred embodiment
of the invention, the supporting element is formed from
a nonwoven fabric made of thermoplastic synthetic fibers
having a fineness in a range of 1 to 5 dtex and having a
basis weight in a range of 10 to 70 g/m2.
[0010] According to yet another preferred embodiment
of the invention, the top section and one of the interme-
diate section and the liner section in the intermediate
section have not the second bonding zone in a vicinity
of the top section’s joint end and therefore are spaced
from each other.
[0011] According to further another preferred embod-
iment of the invention, the bottom section and the liner
section have not the first bonding zone in a vicinity of the
bottom section’s openable end and therefore are spaced
from each other.
[0012] According to an alternatively preferred embod-
iment of the invention, the liner section is formed by fold-
ing back the supporting element along the bottom sec-
tion’s openable end.
[0013]   According to an additional preferred embodi-
ment of the invention, the liner section is formed from a
sheet material provided separately of the supporting el-
ement.
[0014] According to further additional preferred em-
bodiment of the invention, one of the first bonding zone
and the second bonding zone is formed by sealing the
thermoplastic synthetic fibers contained in the supporting
element and the liner section.

EFFECT OF THE INVENTION

[0015] In the case of the pants-type wearing article ac-
cording to the present invention, the bottom section and
the intermediate section of the supporting element folded
in a Z- or an inverted Z-shape are unfolded and devel-
oped so as to be generally straightened as the article is
put on the wearer’s body. The bottom section and the
intermediate section are provided with the liner section
bonded thereto by means of the first bonding zone which,
in turn, overlaps the second bonding zone attached to
both the top section and the intermediate section or the
sub-section of the liner section extending along the in-
termediate section with interposition of the intermediate
section or the liner section extending along the interme-
diate  section. With such unique arrangement, the mate-
rial of soft and comfortable touch such as nonwoven fab-
rics can be used as the sheet-like supporting element
without being easily broken the supporting element under

the tension of the circumferential direction exerted on the
bottom section and the intermediate section unfolded and
developed as the article is put on the wearer’s body.
[0016] Various embodiments of the present invention
and effects obtained from these various embodiments
will be understood from the detailed description given
hereunder in details.

BRIEF DESCTIPTION OF THE DRAWINGS

[0017]

[FIG. 1] Fig. 1 is a partially cutaway perspective view
of a disposable diaper.
[FIG. 2] Fig. 2 is a sectional view taken along the line
II-II in Fig. 1.
[FIG. 3] Fig. 3 is a diagram schematically illustrating
the steps of a process for making the diaper.
[FIG. 4] Fig. 4 is a sectional view taken along the line
IV-IV in Fig. 3.
[FIG. 5] Fig. 5 is a perspective view of an individual
diaper as viewed from the line V-V in Fig. 3.
[FIG. 6] Fig. 6 is a view similar to Fig. 4, showing an
embodiment of combined fastener means.
[FIG. 7] Fig. 7 is a view similar to Fig. 4, showing
another embodiment of combined fastener means.

IDENTIFICATION OF REFERENCE NUMERALS USED 
IN THE DRAWINGS

[0018]

1 wearing article (disposable diaper)
6 front (first) waist region
7 rear (second) waist region
12 side edge
13 side edge
14, 14L, 14R fastener means
20 supporting element
21 fastener element (hook element)
43 lapping section (liner section) (third sec-

tion)
51 first bonding zone
52 second bonding zone
61 top section
62 bottom section
63 intermediate section
66 top section’s joint end
67 top section’s openable end
68 bottom section’s joint end
69 bottom section’s openable end
143 liner section
151 lower bonding zone
152 upper bonding zone
243 lapping section
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DESCRIPTION OF THE BEST MODE FOR WORKING 
OF THE INVENTION

[0019] Details of the pants-type wearing article accord-
ing to the present invention will be more fully understood
from the description given hereunder with reference to
the accompanying drawings.
[0020] Fig. 1 is a partially cutaway perspective view of
a pants-type disposable diaper 1 as a typical embodiment
of the pants-type wearing article. The diaper 1 has a front
waist region 6, a rear waist region 7 and a crotch region
8 extending between these two waist regions 6, 7 wherein
these regions 6, 7, 8 are defined by an inner sheet 2 and
an outer sheet 3 placed upon each other. The inner sheet
2 is provided on a lower surface thereof with a body fluid
absorbent element 5. The front and rear waist regions 6,
7 are detachably connected together along transversely
opposite side edges 12, 12 of the former and transversely
opposite side edges 13, 13 of the latter  by the interme-
diary of left side fastener means 14L and right side fas-
tener means 14R. Thereupon the diaper 1 is formed with
a waist-opening 16 and a pair of leg-openings 17 wherein,
along a periphery of said waist-opening 16, a front waist
elastic element 18a and a rear waist elastic element 18b
are attached in a stretched state to the inner sheet 2
and/or the outer sheet 3. Along peripheries of the respec-
tive leg-openings 17, leg-surrounding elastic elements
19 are attached in a stretched state to the inner sheet 2
and/or the outer sheet 3. The fastener means 14L, 14R
are symmetric to each other about a center line C-C bi-
secting a width of the diaper 1 as will be described with
reference to Fig. 4 (See Fig. 5 also) and attached to an
inner surface of the transversely opposite side edges 12,
12 of the front waist region 6. Each of these fastener
means 14L, 14R includes a hook element 21 constituting
the so-called mechanical fastener. A loop element 22
adapted to cooperate with the fastener element on the
front waist region 6, i.e., the hook element 21 is attached
to each of the transversely opposite side edges 13 of the
rear waist region 7. Using these hook elements 21 and
loop elements 22 of the diaper 1, the side edges 12, 12
and the side edges 13, 13 can be disconnected one from
another and reconnected one to another. It should be
noted that Fig. 1 shows the diaper 1 having gathers 9a,
9b, 9c around  the waist-opening 16 and the leg-openings
17 formed under contraction of the waist surrounding
elastic elements 18a, 18b and the leg-surrounding elastic
elements 19.
[0021] Fig. 2 is a sectional view taken along the line II-
II in Fig. 1, in which the side edge 13 of the rear waist
region 7 and the loop element 22 are indicated by imag-
inary lines and the loop element 22 is shown in engage-
ment with the hook element 21. Referring to Fig. 2, the
inner sheet 2 and the outer sheet 3 are bonded to each
other by use of appropriate adhesives or sealing tech-
niques. The fastener means 14L comprises a sheet-like
supporting element 20 and the hook element 21 attached
to the supporting element 20 using bonding means 23

such as adhesives. The supporting means 20 has a first
section 41 permanently bonded to the inner surface of
the front waist region 6 by means of an adhesive layer
24, a second section 42 being contiguous to the first sec-
tion 41 so as to extend from the front waist region 6 to
the rear waist region 7 and provided with the hook ele-
ment 21, and a third section 43 being contiguous to the
second section 42 so as to extend from the rear waist
region 7 to the front waist region 6. The first section 41
and the second section 42 are permanently bonded to
each other in a second bonding zone 52 formed by ap-
propriate adhesives or  sealing techniques while the sec-
ond section 42 and the third section 43 are permanently
bonded to each other in a first bonding zone 51 formed
by appropriate adhesives or sealing techniques. The sup-
porting element 20 of such arrangement is destined to
face and come in contact with the wearer’s skin and, in
consideration of this, nonwoven fabrics or woven fabrics
providing a soft and comfortable feeding to wear are used
as stock materials for the supporting element 20. Pre-
ferred types of nonwoven fabric include a spun bond non-
woven fabric, an air-through nonwoven fabric and a melt
bond nonwoven fabric made of thermoplastic synthetic
fibers having fineness in a range of 1 to 5 dtex and a
basis weight in a range of 10 to 70 g/m2. While it is not
essential for such nonwoven fabrics to have a level of
strength sufficient to function as sheet materials serving
to connect the front and rear waist regions to each other,
the respective sections 41, 42, 43 may be bonded one
to another by means of the first bonding zone 51 and the
second bonding zone 52 as shown to ensure the fastener
means 14 to obtain a desired strength. For example, a
stretching force in a circumferential direction P exerted
on the supporting element 20 during use of the diaper 1
concentrate in a vicinity of an end 52a of the second
bonding zone 52 encircled by an imaginary line A. How-
ever, in the vicinity of the end 52a, the second  section
42 and the third section 43 of the supporting element 20
are bonded together by means of the first bonding zone
51. Specifically two nonwoven fabric layers overlap here
to enhance strength of the supporting element 20 and
thereby to protect the supporting element 20 against be-
ing easily broken. In the vicinity of the end 52a, further
more, the first section 41 of the supporting element 20 is
bonded to the inner sheet 2 by means of an adhesive
layer 24 and, in this section 41 also, the supporting ele-
ment 20 is protected from being easily broken. The sec-
ond section 42 of the supporting element 20 is bonded
to the third section 43 by means of the first bonding zone
51 also in a vicinity of an end 21a of the hook element
21 encircled by an imaginary line B. Consequentially, it
is unlikely that the supporting element 20 might be easily
broken even when a stretching force in the circumferen-
tial direction P is exerted on a vicinity of the end 21a. The
first and second bonding zones 51, 52 can be formed by
locally sealing nonwoven fabrics made of thermoplastic
synthetic fibers constituting the supporting element 20.
[0022] In the fastener means 14L of Fig. 2, along a fold
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zone 46 connecting the first section 41 to the second
section 42 and a fold zone 47 connecting the second
section 42 to the third  section 43 as well as in a gap zone
48 defined between an end 43a of the third section 43
and the second section 42, the respective sections of the
supporting element 20 are not bonded one to another
and separable one from another. In these zones 46, 47,
48, the nonwoven fabric layers placed one upon another
and constituting the supporting element 20 are free to be
independently and flexibly deformed. While the presence
of the adhesive layer 24, the first bonding zone 51, the
second bonding zone 52, the hook element 23 and vicin-
ities thereof in the supporting element 20 tends to make
the supporting element 20 stiff and to irritate the wearer’s
skin, the zones 46, 47, 48 function as cushioning zones
to alleviate such undesirable irritation. In this way, the
fastener means 14 attached to the inner side of the diaper
1 would not irritate the wearer’s skin. When it is not re-
quired for these zones 46, 47, 48 to function as the cush-
ioning zones in the diaper, the respective sections of the
supporting element 20 may be bonded one to another.
[0023] Fig. 3 is a diagram schematically illustrating a
part of a process for continuous production of the diaper
1 shown in Fig. 1, in which a direction from right to left is
a machine direction MD. In a first step (1), a first web 101
corresponding to the continuous outer sheet 3 is fed from
the right-hand side  as viewed in Fig. 3. The first web 101
has first an elastic element 118a corresponding to the
continuous front waist elastic element 18a, a second
elastic element 118b corresponding to the continuous
rear waist elastic element 18b and third elastic elements
119 corresponding to the continuous leg-surrounding
elastic element 19 each previously attached in a
stretched state to an inner surface of the first web 101.
[0024] In a second step (2), a second web 102 corre-
sponding to the continuous inner sheet 2 is fed in the
machine direction MD and bonded to the inner surface
of the first web 101 to form a first composite web 191.
[0025] In a step (3), a composite fastener means 114
destined to become the fastener means 14 is bonded to
the second web 102 at a predetermined position on each
cutting line 192 preset on the first composite web 191 to
be cut in a later step (8) and a pair of loop elements 122
is bonded to the second web 102 at predetermined po-
sitions on both sides of the cutting line 192. The compos-
ite fastener means 114 includes a plurality of the hook
elements 121. The pair of loop elements 122 may be
replaced, if desired, by a single loop element crossing
the preset cutting line 192.
[0026] In a step (4), a body fluid absorbent element
105 is bonded to the second web 102 at a predetermined
position thereon.
[0027] In a step (5), the first composite web 191 is par-
tially cut away immediately below the composite fastener
means 114 and between each pair of the adjacent body
fluid absorbent elements 105, 105 as viewed in Fig. 3 so
as to form a circular opening 193 destined to define the
leg-opening 17 of the diaper 1. Sheet strips cut away

from the first composite web 191 are taken out from the
line of the process.
[0028] In a step (6), the first composite web 191 is fold-
ed back along a center line (not shown) bisecting a width
of this web 191 in a cross direction CD orthogonal to the
machine direction MD with the second web 102 inside.
[0029] In a step (7), the hook element 121 included in
the composite fastener means 114 bonded to the first
composite web 191 is placed on and engaged with the
loop element 122 bonded to the first composite web 191
to form a second composite web 194.
[0030]   In a step (8), the second composite web 194
is cut along the preset cutting line 192 to obtain the indi-
vidual diaper 1. The preset cutting line 192 extends in
the cross direction CD along which the composite fas-
tener means 114, the pair of loop elements 122 and the
circular opening 193 are respectively bisected. In the
course of the process from the step (1) to the step (8),
an appropriate tension in the machine direction MD is
exerted on the first and second webs 101, 102 as well
as the first and second composite webs 191, 194 in order
to ensure that two segments of the preset cutting line 192
exactly fall upon each other and the composite fastener
means 114 exactly falls upon the associated loop ele-
ment 122 when the first composite web 191 is folded
back in the step (6). Particularly in the course from the
step (5) to the step (7), the tension exerted on the first
composite web 191 may be gradually increased to keep
the hook element 121 and the associated loop element
122 on the composite fastener means 114 in close con-
tact and engagement with each other. In this way, the
individual diaper 1 can be reliably retained in a shape as
shown by Fig. 5.
[0031] Fig. 4 is a sectional view taken along the line
IV-IV in Fig. 3. It will be appreciated that only the com-
posite fastener  means 114 is indicated by solid lines and
the other components such as the first and second webs
101, 102 as well as the loop element 122 are indicated
by imaginary lines. It should be understood also that a
dimension by which a bottom section 62 and an interme-
diate section 63 are spaced from each other is indicated
in an exaggerated form. The composite fastener means
114 is symmetrically formed about the preset cutting line
192 and comprises a left half 114L and a right half 114R
to be obtained after the composite fastener means 114
has been cut off along the preset cutting line 192. These
left and right halves 114L, 114R are respectively destined
to form the right-hand side fastener means 14R and the
left-hand side fastener means 14L of the individual diaper
1 (See Fig. 1). The composite fastener means 114 shown
in Fig. 4 includes a composite supporting element 120
formed from a sheet-like material and a set of hook ele-
ments 121 (See Fig. 3) attached to the composite sup-
porting element 120 by means of bonding means 123.
Now this composite fastener means 114 will be described
with respect to the right half 114R. In the right half 114R,
a supporting element 120R defined by one half of the
composite supporting element 120 is folded in a Z-shape
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comprising a top section 61, a bottom section 62 and an
intermediate section 63 connecting these top and bottom
sections 61, 62. The top section 61 has a joint end 66
contiguous to the intermediate section 63 and an open-
able end 67 opposite to the joint end 66 and to be opened
after the composite fastener means 114 has been cut off
along the preset cutting line 192. The bottom section 62
has a joint end 68 contiguous to the intermediate section
63 and an openable end 69 opposite to the end 68. The
top section 61 is bonded to the second web 102 by means
of an adhesive layer 124. The bottom section 62 has the
hook element 121 bonded thereto by means of bonding
means 123. The supporting element 120R is folded back
along the openable end 69 of the bottom section 62 and
extends along the bottom section 62 and the intermediate
section 63 toward the joint end 66 of the top section 61
so as to be placed on these two sections 62, 63 and
thereby to form a liner section 143. In the supporting el-
ement 120R folded in this manner, opposed surfaces of
these top section 61 and the intermediate section 63 are
permanently bonded to each other in an upper bonding
zone 152 having a length of at least 5 mm in the circum-
ferential direction P. The bottom section 62 and the in-
termediate section 63 are respectively bonded to the liner
section 143 in lower bonding zone 151 having a length
in the circumferential direction P preferably smaller than
the length of these two sections 62, 63. Having cut off
the composite fastener means 114 along the preset cut-
ting line 192, the first  and second webs 101, 102 over-
lying the right half 114R as viewed in Fig. 4 form the front
waist region 6 of the individual diaper 1 shown in Fig. 1
while the first and second webs 101, 102 underlying the
right half 114R form the rear waist region 7 of the individ-
ual diaper 1 shown in Fig. 1 and the right half 114R forms
the left-hand side fastener means 14L shown in Fig. 1.
The left half 114L in Fig. 4 includes a supporting element
120L which is symmetrical to the right half 114R and fold-
ed in an inverted Z-shape destined to be used as the
right-hand side fastener means 14R in the individual dia-
per 1. Specifically, this supporting element 120L is des-
tined to become the fastener means 14L for the adjacent
and preceding diaper 1 made by the process illustrated
in Fig. 3 (See Fig. 5). In the diaper 1 obtained by the
process as illustrated by Figs. 3 and 4, the front and rear
waist regions 6, 7 having the same width in the circum-
ferential direction P and placed upon each other. To form
an annulus defined by the front and rear waist region as
seen in Fig. 1 so that the diaper 1 can be put on the
wearer’s body, the top section 61 and the intermediate
section 63 which is integral with the top section 61 may
be unfolded in a direction indicated by an imaginary line
R with the bottom section 62 held in a fixed state until
the bottom section 62 and the intermediate section 63
are developed generally in a straight line from the  sup-
porting element 120R folded in a Z-shape, for example,
in the case of the right half 114R in Fig. 4.
[0032] Fig. 5 is a perspective view showing the individ-
ual diaper 1 as viewed from the line V-V in Fig. 3, showing

also a center line C-C bisecting the width of the diaper
1. The diaper 1 partially shown by imaginary lines in Fig.
5 is the diaper 1 preceding the diaper 1 shown by solid
lines. In the diaper 1, the waist-surrounding elastic ele-
ments 18a, 18b as well as the leg-surrounding elastic
elements 19 are in a stretched state and the front and
rear waist regions 6, 7 having the same width have been
folded so as to be put flat together. The diaper 1 further
includes the left half 114L and the right half 114R of the
composite fastener means 114 as the fastener means
14R and the fastener means 14L. The fastener means
14L includes the supporting element 20 folded in a Z-
shape. In this state, the respective sections of the sup-
porting element 20 are designated just like the respective
sections of the supporting element 120R in Fig. 4. The
front and rear waist regions 6, 7 of the diaper 1 put flat
together may be separated from each other in a vertical
direction as viewed in Fig. 5 to ensure that the top section
61 and the intermediate section 63 being integral with
the top section 61 are unfolded and developed with re-
spect to the bottom  section 62 so as to describe a gentle
circular arc or a generally straight line. In this way, the
diaper 1 gets into the state as seen in Figs. 1 and 2.
Specifically, the right half 114R in Fig. 4 corresponding
to the fastener means 14L in Fig. 5 corresponds to the
fastener means 14L in Fig. 2. Accordingly, the respective
sections of the right half 114R correspond to the respec-
tive sections of the fastener means 14L in Fig. 2 in a
relationship as follows: The supporting element 120R and
the hook element 121 in the right half 114R shown in Fig.
4 respectively correspond to the supporting element 20R
and the hook element 21 in Fig. 2. The top section 61 of
the supporting element 120R in Fig. 4 corresponds to the
first section 41 in Fig. 2; the bottom section 62 and the
intermediate section 63 in Fig. 4 respectively correspond
to the second section 42 in Fig. 2; the liner section 143
in Fig. 4 corresponds to the third section 43 in Fig. 2; the
upper bonding zone 152 and the lower bonding zone 151
in Fig. 4 respectively correspond to the second bonding
zone 52 and the first bonding zone 51 in Fig. 2; and the
joint end 66 of the top section and the openable end 69
of the bottom section in Fig. 4 respectively correspond
to the fold zone 46 and the fold zone 47 in Fig. 2. In a
height direction of the right half 114R in Fig. 4, the upper
bonding zone 152 and the lower bonding zone 151 are
placed upon each other with  interposition of the liner
section 143. A dimension L in the circumferential direc-
tion P by which these upper bonding zone 152 and lower
bonding zone 151 overlap each other is preferably at
least 3 mm. In the preferred diaper 1, the portions of the
waist-surrounding elastic elements 18a, 18b and the leg-
surrounding elastic elements 19 extending on the fasten-
er means 14 and the loop element 22 may be subjected
to an appropriate treatment to prevent the fastener
means 14 and the loop element 22 from being formed
with gathers under contraction of these elastic elements
18a, 18b, 19. Referring to Fig. 5, for example, the portion
18a’ of the front waist elastic element 18a extending on
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the fastener means 14L, 14R may be attached in a non-
stretched state to the front waist region 6 or attached in
a non-contractible state because of some heat treatment
and the like to the front waist region 6.
[0033] The process schematically illustrated in Fig. 3
advantageously simplifies operation of attaching the fas-
tener means 14 to the diaper 1 along the side edges and
thereby facilitate the pants-type diaper 1 to be continu-
ously produced by using the fastener means 14L, 14R
forming the fastener means 14 and the halves 114L, 114R
forming the composite fastener means 114 as have been
described above. It should be noted here that  the diaper
1 can be produced by various modifications of the proc-
ess schematically illustrated in Fig. 3. For example, the
sequence of the steps (3), (4) and (5) may be appropri-
ately interchanged. It is possible to attach the composite
fastener means 114 to the rear waist region 7 rather than
to the front waist region 6. It is also possible to bring the
loop element 122 in engagement with the hook element
121 of the composite fastener means 114 rather than
attaching the loop element 122 to the second web 102
in the step (3) and to attach the loop element 122 to the
second web 102 facing the loop element 122 after the
first composite web 191 has been folded back in the step
(6).
[0034] Fig. 6 is a view similar to Fig. 4, showing an
embodiment of the combined fastener means 114. In the
composite fastener means 114 according to this embod-
iment, the liner section 143 is formed from a sheet ma-
terial provided separately from a series of the top section
61, the intermediate section 63 and the bottom section
62. The liner section 143 extending from a vicinity of the
bottom section’s openable end 69 toward the top sec-
tion’s joint end 66 is not connected to the bottom section’s
openable end 69 but extends outward in a horizontal di-
rection from the end zone 151b of the first bonding zone
151.  The liner section 143 included in the fastener means
14L obtained from the right half 114R of this composite
fastener means 114 functions in the similar manner as
the second section 43 in Fig. 2. Specifically, the liner
section 143 improves a tensile strength of the fastener
means 14L and simultaneously prevents the end zone
151b of the first bonding zone 151 corresponding to the
upper bonding zone 51 as well as the end zone of the
hook element 121 from coming in direct contact with the
wearer’s skin. In other words, the liner section 143 func-
tions as a cushioning material adapted to alleviate an
undesirable irritating effect to the wearer’s skin. While
particular types of the sheet material to be used for the
liner section 143 is not specified, if nonwoven fabrics
forming the composite supporting element 120 has a
poor sweat-absorbency, the sheet material of high sweat-
absorbency may be used for the liner section 143 to pro-
tect the wearer from getting heat rash even if the fastener
means 14 comes in close contact with the wearer’s skin
during use of the diaper 1.
[0035] Fig. 7 also is a view similar to Fig. 4, showing
another embodiment of composite fastener means 114.

In the right half 114R of this composite fastener means
114, the supporting element 120R of the composite sup-
porting element as a  constituent element thereof is folded
downward in a vicinity of the bottom section’s openable
end 69 so as to extend toward the top section’s joint end
66 and has a lapping section 243 adapted to lap the bot-
tom section 62 and the intermediate section 63 in a man-
ner as shown. The lapping section 243 is bonded to the
top section 61 in the upper bonding zone 152 and bonded
to the bottom section 62 as well as to the intermediate
section 63 in the lower bonding zone 151. The lower
bonding zone 151 and the upper bonding zone 152 over-
lap each other by a dimension L and this dimension L in
the right half 114R is preferably at least 3 mm. The hook
element 121 is attached to the lapping section 243 by
means of the bonding means 123. The bottom section
62 and the intermediate section 63 are detachably bond-
ed by means of temporary bonding means 72 such as a
pressure-sensitive adhesive or temporary sealing. The
temporary bonding means 72 is provided for the purpose
of merely retaining the shape of the supporting element
120R folded in a Z-shape in the course of process for
producing the diaper 1 and has a bonding strength at a
degree such that the bottom section 62 and the interme-
diate section 63 may be easily separated when it is de-
sired to put the diaper 1 on the wearer’s body. The fas-
tener means 14L obtained from the right half 114R of such
arrangement provides a functional effect similar to that
provided by the fastener means 14L in Fig. 4. More spe-
cifically, the supporting element 120R is capable of func-
tioning as the cushioning material in the fastener means
14L and the lapping section 243 provides a reinforcing
effect for the bottom section 62 as well as for the inter-
mediate section 63 just like the liner section 143 although
the lapping section 243 is not only bonded to the bottom
section 62 and the intermediate section 63 in a manner
differing from the manner in which the liner section 143
of Fig. 4 is bonded to these sections but also bonded to
the top section 61. While the hook element 121 is bonded
to the lapping section 243, this lapping section 243 is
integrated with the bottom section 62 by means of the
lower bonding zone 151 and thus substantially bonded
to the bottom section 62. While Fig. 7 shows the embod-
iment in which the top section 61 is bonded to the lapping
section 243 by means of the upper bonding zone 152,
such embodiment may be replaced by still another em-
bodiment in which the top section 61 is bonded to the
lapping section 243 and the intermediate section 63.
[0036] To exploit the present invention, the hook ele-
ment 21 employed in the illustrated embodiment may be
replaced by the loop element or pressure-sensitive ad-
hesive. Furthermore, the loop element 22 cooperating
with the hook element 21 may be  replaced by the hook
element or landing surface cooperating with the pres-
sure-sensitive adhesive. In the case of embodiment
wherein the hook element 21 and the inner sheet 2 are
adapted to be repetitively engaged with and disengaged
from each other, the loop element 22 may be replaced
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by the inner sheet 2 as a component cooperating with
the hook element 21. Dimension of the fastener means
14 in the diaper 1 in the longitudinal direction as well as
in the transverse direction is not specified and, for exam-
ple, the longitudinal dimension may be adjusted to be the
same as or shorter than the length of the side edge length
of the front and rear waist regions. While the hook ele-
ment 21 is illustrated to be divided in two in the vertical
direction, the hook element 21 may be divided in three
or used in a serial form not divided at all. It is also possible
to attach the fastener means 14 attached to the rear waist
region 7 rather than to the front waist region 6 as in the
illustrated embodiment. The present invention having
been described hereinabove on the basis of the dispos-
able diaper 1 is applicable also to various pants such as
training pants or pants for incontinent patient. While the
bottom section’s openable end 69 of the supporting ele-
ment 120R is really contiguous to the liner section 143 in
Fig. 4, this end zone 69 can be cut off from the liner
section 143 as seen in Fig. 6. It is for  this reason that
this end zone is referred to as "openable end 69".

Claims

1. A pants-type wearing article (1) comprising:

a first waist region (6) corresponding to one of
front and rear waist regions;
a second waist region (7) corresponding to the
other of said front and rear waist regions wherein
said second waist region has a same width with
said first waist region in a circumferential direc-
tion;
fastener means (14) fastening said first and sec-
ond waist regions together in a detachable and
refastenable manner along transversely oppo-
site side edges (12, 13) thereof so that, in a state
of said first and second waist regions put flat
together, a pair of said fastener means (14)
have, as viewed in said circumferential direction,
a Z-shape cross-section and an inverted Z-
shape cross-section being symmetrical to each
other about a center line bisecting said width in
said circumferential direction of said first and
second waist regions; said article (1) being char-
acterized in that:
said fastener means (14) comprise a sheet-like
supporting element (20) folded in said Z-shape
or said inverted Z-shape and a fastener element
(21) attached to said supporting element, said
supporting element has a top section (61) and
a bottom  section (62) extending in parallel to
said top section and an intermediate section (63)
being contiguous to said top section and to said
bottom section, said top section (61) has a top
section’s joint end (66) being contiguous to one
end of said intermediate section and a top sec-

tion’s openable end (69) opposed to said joint
end, said bottom section (62) has a bottom sec-
tion’s joint end (68) being contiguous to another
end of said intermediate section and a bottom
section’s openable end (69) opposed to said
joint end, and said top section (61) is perma-
nently attached to an inner surface of said first
waist region (6) while said bottom section (62)
is attached to said second waist region (7) by
means of said fastener means (14) in a detach-
able and refastenable manner;
said supporting element (20) includes a sheet-
like liner section (43) extending from a vicinity
of said bottom section’s openable end along said
bottom section and said intermediate section to-
ward said top section joint end (66) so as to cover
said bottom section and said intermediate sec-
tion wherein said liner section (43) is bonded to
said bottom section (62) and said intermediate
section (63) in a first bonding zone (51) extend-
ing between said bottom section’s openable end
(69) and said top section’s joint end (66);
said top section (61) is bonded to one of said
intermediate section (63) and said liner section
(43) in said intermediate section in a second
bonding zone (52) ; and
in a height direction of said Z-shape and said
inverted Z-shape, said first bonding zone (51)
and said second bonding zone (52) are over-
lapped with each other.

2. The article according to Claim 1, wherein said first
bonding zone (51) and said second bonding zone
(52) overlap each other between said top section’s
joint end (66) and said bottom section’s joint end (68)
by a dimension of at least 3 mm.

3. The article according to Claim 1 or 2, wherein said
fastener element (21) is selected from the group con-
sisting of a pressure-sensitive adhesive, a hook el-
ement (21) constituting a mechanical fastener and
a loop element (22) constituting a mechanical fas-
tener and said second waist region (2) is provided
on an inner surface thereof with an element detach-
ably engaged with said fastener element (21).

4. The article according to any one of Claims 1 through
3, wherein said supporting element (20) is formed
from a nonwoven fabric made of thermoplastic syn-
thetic fibers having a fineness in a range of 1 to 5
dtex and having a basis weight in a range of 10 to
70 g/m2.

5. The article according to any one of Claims 1 through
4, wherein said top section (61) and one of said in-
termediate section (63) and said liner section (43) in
said intermediate section have not said second
bonding zone (52) in a vicinity of said top section’s
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joint end (66) and therefore are spaced from each
other.

6. The article according to any one of Claims 1 through
5, wherein said bottom section (62) and said liner
section (43) have not said first bonding zone (51) in
the vicinity of said bottom section’s openable end
(69) and therefore are spaced from each other.

7. The article according to any one of Claims 1 through
6, wherein said liner section (43) is formed by folding
back said supporting element (20) along said bottom
section’s openable end (69).

8. The article according to any one of Claims 1 through
6, wherein said liner section (43) is formed from a
sheet material provided separately of said support-
ing element (20).

9. The article according to any one of Claims 1 through
8, wherein one of said first bonding zone (51) and
said second bonding zone (52) is formed by sealing
thermoplastic synthetic fibers contained in said sup-
porting element (20) and said liner section (43).

Patentansprüche

1. Tragbarer Artikel (1) des Höschentyps, umfassend:

einen ersten Hüftbereich (6), der entweder dem
vorderen oder dem hinteren Hüftbereich ent-
spricht;
einen zweiten Hüftbereich (7), der dem jeweils
anderen aus dem vorderen und dem hinteren
Hüftbereich entspricht, wobei der zweite Hüft-
bereich in einer Umfangsrichtung eine gleiche
Breite wie der erste Hüftbereich hat;
Befestigungsmittel (14), die den ersten und den
zweiten Hüftbereich entlang deren sich in Quer-
richtung gegenüberliegenden Seitenkanten (12,
13) in einer lösbaren und wiederverbindbaren
Weise miteinander verbinden, so dass in einem
Zustand, in dem der erste und der zweite Hüft-
bereich flach gegeneinander gelegt sind, ein
Paar der Befestigungsmittel (14) in der Um-
fangsrichtung gesehen einen Z-förmigen Quer-
schnitt und einen umgekehrt Z-förmigen Quer-
schnitt haben, die an einer Mittellinie, die in der
Umfangsrichtung gesehen die Breite des ersten
und des zweiten Hüftbereichs zweiteilt, zuein-
ander symmetrisch sind; wobei der Artikel (1)
dadurch gekennzeichnet ist, dass:

die Befestigungsmittel (14) ein bahnartiges
Trägerelement (20), das in der Z-Form oder
der umgekehrten Z-Form zusammengefal-
tet ist, und ein Befestigungselement (21)

umfassen, das an dem Trägerelement be-
festigt ist, wobei das Trägerelement einen
oberen Abschnitt (61) und einen unteren
Abschnitt (62), der sich parallel zu dem obe-
ren Abschnitt erstreckt, sowie einen Zwi-
schenabschnitt (63) aufweist, der mit dem
oberen Abschnitt und dem unteren Ab-
schnitt durchgehend ausgebildet ist, wobei
der obere Abschnitt (61) ein Verbindungs-
ende (66) des oberen Abschnitts hat, das
mit einem Ende des Zwischenabschnitts
durchgehend ausgebildet ist, und ein zu öff-
nendes Ende (69) des oberen Abschnitts
hat, das dem Verbindungsende gegenüber
liegt, der untere Abschnitt (62) ein  Verbin-
dungsende (68) des unteren Abschnitts hat,
das mit einem anderen Ende des Zwischen-
abschnitts durchgehend ausgebildet ist,
und ein zu öffnendes Ende (69) des unteren
Abschnitts hat, das dem Verbindungsende
gegenüber liegt, und der obere Abschnitt
(61) dauerhaft an einer Innenoberfläche
des ersten Hüftbereichs (6) befestigt ist,
während der untere Abschnitt (62) mittels
des Befestigungselements (14) in einer lös-
baren und wiederverbindbaren Weise an
dem zweiten Hüftbereich (7) befestigt ist;
das Trägerelement (20) einen bahnartigen
Futterabschnitt (43) aufweist, der sich von
einer Nachbarschaft des zu öffnenden En-
des des unteren Abschnitts entlang dem un-
teren Abschnitt und dem Zwischenab-
schnitt zu dem Verbindungsteil (66) des
oberen Abschnitts hin erstreckt, um so den
unteren Abschnitt und den Zwischenab-
schnitt abzudecken, wobei der Futterab-
schnitt (43) in einer ersten Verschwei-
ßungszone (51), die sich zwischen dem zu
öffnenden Ende (69) des unteren Ab-
schnitts und dem Verbindungsende (66)
des oberen Abschnitts erstreckt, mit dem
unteren Abschnitt (62) und dem Zwischen-
abschnitt (63) verschweißt ist;
der obere Abschnitt (61) in einer zweiten
Verschweißungszone (52) mit entweder
dem Zwischenabschnitt (63) oder dem Fut-
terabschnitt (43) in dem Zwischenabschnitt
verschweißt ist; und
die erste Verschweißungszone (51) und die
zweite Verschweißungszone (52) sich in ei-
ner Höhenrichtung der Z-Form und der um-
gekehrten Z-Form miteinander überlappen.

2. Artikel gemäß Anspruch 1, wobei die erste Ver-
schweißungszone (51) und die zweite Verschwei-
ßungszone (52) sich zwischen dem Verbindungsen-
de (66) des oberen Abschnitts und dem Verbin-
dungsende (68) des unteren Abschnitts über eine
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Abmessung von mindestens 3 mm miteinander
überlappen.

3. Artikel gemäß Anspruch 1 oder 2, wobei das Befe-
stigungselement (21) aus der Gruppe ausgewählt
ist, die aus einem Selbstklebstoff, einem Haken-Ele-
ment (21), das ein mechanisches Befestigungsele-
ment darstellt, und einem Schlaufenelement (22),
das ein mechanisches Befestigungselement  dar-
stellt, ausgewählt ist, und der zweite Hüftbereich (7)
auf dessen Innenoberfläche mit einem Element aus-
gestattet ist, das mit dem Befestigungselement (21)
in lösbarem Eingriff ist.

4. Artikel gemäß einem der Ansprüche 1 bis 3, wobei
das Trägerelement (20) aus einem Vliesstoff ist, der
aus thermoplastischen Kunstfasern hergestellt ist,
die eine Feinheit in einem Bereich von 1 bis 5 dtex
haben, und ein Flächengewicht in einem Bereich von
10 bis 70 g/m2 hat.

5. Artikel gemäß einem der Ansprüche 1 bis 4, wobei
der obere Abschnitt (61) und entweder der Zwi-
schenabschnitt (63) oder der Futterabschnitt (43) in
dem Zwischenabschnitt die zweite Verschwei-
ßungszone (52) nicht in einer Nachbarschaft des
Verbindungsendes (66) des oberen Abschnitts ha-
ben und daher voneinander beabstandet sind.

6. Artikel gemäß einem der Ansprüche 1 bis 5, wobei
der untere Abschnitt (62) und der Futterabschnitt
(43) die erste Verschweißungszone (51) nicht in der
Nachbarschaft des zu öffnenden Endes (69) des un-
teren Abschnitts haben und daher voneinander be-
abstandet sind.

7. Artikel gemäß einem der Ansprüche 1 bis 6, wobei
der Futterabschnitt (43) dadurch ausgebildet wird,
dass das Trägerelement (20) entlang dem zu öffnen-
den Ende (69) des unteren Abschnitts umgeschla-
gen wird.

8. Artikel gemäß einem der Ansprüche 1 bis 6, wobei
der Futterabschnitt (43) aus einem Bahnmaterial
ausgebildet ist, das getrennt von dem Trägerele-
ment (20) vorgesehen wird.

9. Artikel gemäß einem der Ansprüche 1 bis 8, wobei
entweder die erste Verschweißungszone (51) oder
die zweite Verschweißungszone (52) dadurch aus-
gebildet wird, dass thermoplastische Kunstfasern,
die in dem Trägerelement (20) und dem Futterele-
ment (43) vorhanden sind, verschweißt werden.

Revendications

1. Article à porter de type culotte (1) comprenant :

une première région de taille (6) correspondant
à l’une des régions de taille avant et arrière ;
une seconde région de taille (7) correspondant
à l’autre des régions de taille avant et arrière,
dans lequel ladite seconde région de taille a la
même largeur que ladite première région de
taille dans une direction circonférentielle ;
des moyens de fixation (14) fixant lesdites pre-
mière et seconde régions de taille ensemble
d’une manière détachable et refermable le long
de ses côtés latéraux (12, 13) transversalement
opposés, de sorte que, dans un état dans lequel
lesdites première et seconde régions de taille
sont mises à plat ensemble, une paire desdits
moyens de fixation (14) ont, lorsqu’ils sont ob-
servés dans ladite direction circonférentielle,
une section transversale en forme de Z et une
section transversale en forme de Z inversé qui
sont symétriques entre elles autour d’une ligne
centrale coupant ladite largeur dans ladite direc-
tion circonférentielle desdites première et se-
conde régions de taille ; ledit article (1) étant ca-
ractérisé en ce que :

lesdits moyens de fixation (14) compren-
nent un élément de support en forme de
feuille (20) plié selon ladite forme de Z ou
ladite forme de Z inversé et un élément de
fixation (21) fixé audit élément de support,
ledit élément de support a une section su-
périeure (61) et une section inférieure (62)
s’étendant parallèlement à ladite section
supérieure et une section intermédiaire (63)
étant contiguë à ladite section supérieure
et à ladite section inférieure, ladite section
supérieure (61) a une extrémité de joint (66)
de section supérieure qui est contiguë à une
extrémité de ladite section intermédiaire et
à une extrémité pouvant s’ouvrir (69) de la
section supérieure opposée à ladite extré-
mité de joint, ladite section inférieure (62) a
une extrémité de joint (68) de la section in-
férieure qui est contiguë à une autre extré-
mité de ladite section intermédiaire et à une
extrémité pouvant s’ouvrir (69) de la section
inférieure opposée à ladite extrémité de
joint, et ladite section supérieure (61) est
fixée de manière permanente à une surface
interne de ladite première région de taille
(6) alors que ladite section inférieure (62)
est fixée à ladite seconde région de taille
(7) au moyen desdits moyens de fixation
(14) d’une manière détachable et
refermable ;
ledit élément de support (20) comprend une
section de doublure en forme de feuille (43)
s’étendant à partir d’une proximité de ladite
extrémité pouvant s’ouvrir de la section in-
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férieure le long de ladite section inférieure
et ladite section intermédiaire vers ladite ex-
trémité de joint (66) de la section supérieure
afin de recouvrir ladite section inférieure et
ladite section intermédiaire, dans lequel la-
dite section de doublure (43) est reliée à
ladite section inférieure (62) et ladite section
intermédiaire (63) dans une première zone
de liaison (51) s’étendant entre ladite extré-
mité pouvant s’ouvrir (69) de la section in-
férieure et ladite extrémité de joint (66) de
la section supérieure ;
ladite section supérieure (61) est reliée à
l’une parmi ladite section intermédiaire (63)
et ladite section de doublure (43) dans ladite
section intermédiaire dans une seconde zo-
ne de liaison (52) ; et
dans une direction de hauteur de ladite for-
me de Z et ladite forme de Z inversé, ladite
première zone de liaison (51) et ladite se-
conde zone de liaison (52) se chevauchent.

2. Article selon la revendication 1, dans lequel ladite
première zone de liaison (51) et ladite seconde zone
de liaison (52) se chevauchent entre l’extrémité de
joint (66) de ladite section supérieure et l’extrémité
de joint (68) de ladite section inférieure selon une
dimension d’au moins 3 mm.

3. Article selon la revendication 1 ou 2, dans lequel ledit
élément de fixation (21) est choisi dans le groupe
comprenant un adhésif sensible à la pression, un
élément de crochet (21) constituant une fixation mé-
canique et un élément de boucle (22) constituant
une fixation mécanique et ladite seconde région de
taille (7) est prévue sur sa surface interne, avec un
élément mis en prise de manière détachable avec
ledit élément de fixation (21).

4. Article selon l’une quelconque des revendications 1
à 3, dans lequel ledit élément de support (20) est
formé à partir d’un tissu non tissé réalisé à partir de
fibres synthétiques thermoplastiques ayant une fi-
nesse de l’ordre de 1 à 5 dtex et ayant un poids de
base de l’ordre de 10 à 70 g/m2.

5. Article selon l’une quelconque des revendications 1
à 4, dans lequel ladite section supérieure (61) et l’une
parmi ladite section intermédiaire (63) et ladite sec-
tion de doublure (43) dans ladite section intermédiai-
re n’ont pas ladite seconde zone de liaison (52) à
proximité de l’extrémité de joint (66) de ladite section
supérieure et par conséquent sont espacées l’une
de l’autre.

6. Article selon l’une quelconque des revendications 1
à 5, dans lequel ladite section inférieure (62) et ladite
section de doublure (43) n’ont pas ladite première

zone de liaison (51) à proximité de l’extrémité pou-
vant s’ouvrir (69) de ladite section inférieure et par
conséquent sont espacées l’une de l’autre.

7. Article selon l’une quelconque des revendications 1
à 6, dans lequel ladite section de doublure (43) est
formée en repliant ledit élément de support (20) le
long de l’extrémité pouvant s’ouvrir (69) de ladite
section inférieure.

8. Article selon l’une quelconque des revendications 1
à 6, dans lequel ladite section de doublure (43) est
formée à partir d’un matériau en feuille prévu sépa-
rément dudit élément de support (20).

9. Article selon l’une quelconque des revendications 1
à 8, dans lequel l’une parmi ladite première zone de
liaison (51) et ladite seconde zone de liaison (52) est
formée en scellant des fibres synthétiques thermo-
plastiques contenues dans ledit élément de support
(20) et ladite section de doublure (43).
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