
1 SHORTS TYPE DISPOSABLE DIAPER BACKGROUND OF THE INVENTION [Field of the
Invention] This invention relates to a disposable diaper for use of
infants, incontinent persons, and adults. [Description of the Related Art]
In general, a disposable diaper is of a flat type and usually comprises an
elongated body including a liquid permeable topsheet, a liquid impermeable
backsheet, and an absorbent member interposed between the topsheet and the
backsheet.  The elongated body has a stomach-side portion 



which is located on the stomach side of a diaper wearer when the diaper is
worn, and a back-side portion which is located on the back side of the
wearer when the diaper is worn. Recently, there has been proposed a shorts
type disposable diaper in which a pair of leg opening portions and a single
waist opening portion are formed by affixing the stomach-side portion to
the back-side portion through a pair of side flaps which are formed on the
body along its longitudinal sides (see Japanese Laid-Open Patent
Application No. Sho 61-207605). In the shorts type disposable diaper above
outlined, 



the pair of leg opening portions are expansible so that the diaper fits
well to the body contour of the diaper    2 wearer. Usually, the wearer
puts on the diaper while standing. Therefore, this diaper is used as a
toilet training for encouraging the infant wearer to finish with a diaper
(i.e., to be well without the diaper), or for the use of incontinent
persons or adults who can walk. Also, the above-mentioned shorts type
disposable 



diaper has, when compared with a so-called flat-type diaper, the features
in the respect that the diaper wearer can pull it upwardly or downwardly by
himself/herself just like a normal undergarment.   However,  in order for
the diaper wearer to easily put on the diaper by himself/her- self and not
to allow the discharged materials to leak, an excellent fit is required for
the shorts type disposable diaper. Furthermore, compliance enough to follow
the busy movements of the diaper wearer is required. In order to fulfill
these requirements, Japanese Laid-Open Patent Application No. Hei 2-4364
proposes a shorts type disposable diaper in which side portions for 



affixing a stomach-side portion of a body to a back-side portion thereof
are each provided with a side panel (side portion), and edge areas of the
stomach and back-side portions of the body are provided with elastic
members, respectively. However, in the shorts type disposable diaper pro-
posed in the above-mentioned Laid-Open Patent Application    3 No. Hei
2-4364, since the side panel is of a single member 



and each member has the same degree of expansive property, a tightening
force must be increased in order to prevent the diaper from slipping down
and in order to enhance the fit.   This gives an undue sense of oppression
to the diaper wearer and spoils the easiness at the time the diaper is put
on and taken off.   This further causes the sense of oppression to be
concentrated on both sides of the wearer's waist portion to make the
wearer's skin smart. Furthermore, since the stress mostly concentrates on
the area around each leg of the diaper wearer by the side panel when the
diaper is worn, the area around the wear- 



er's waist portion is comparatively loosened and there- fore, the diaper is
liable to slip down as the wearer moves actively and due to the weight of
the discharged materials.    Since the crotch portion also gets loosened,
the discharged materials are liable to leak.   In order to avoid the
foregoing, proposed is another type of disposa- ble diaper having a gather
in the crotch portion thereby preventing leakage. However, this disposable
diaper actu- ally has the shortcomings in that when the waist portion
becomes comparatively loosened in accordance with busy movements of the
infant diaper wearer, the diaper slips down to form a space between the
diaper and its wearer and 



4 the body fluid tends to leak through this space. Furthermore, the
above-mentioned shorts type disposa- ble diaper having side panels has the
shortcomings in that a baby wearer finds it comparatively difficult to put
on. Also, in the conventional shorts type disposable diaper, since the
expansible member of the waist portion is pro- vided only to the waist
opening portion, a gather, which is formed by the expansible member, is not
continuously 



connected to side panel and therefore, a space is occa- sionally formed
between the waist portion of the diaper and its wearer.   Accordingly, it
has the shortcomings in that the expansible member fails to expand or
contract sufficiently, and the diaper fails to fit well to the wearer
around his/her body, thereby allowing the dis- charged materials to leak
through the space formed between the diaper and its wearer, and allow the
diaper to slip down as a result of decrease in degree of compliance to the
busy movements of the wearer. SUMMARY OF THE INVENTION It is therefore an
object of the present invention to 



provide a shorts type disposable diaper which is excellent in fit at a
body-surrounding portion, in ability for preventing the diaper from
slipping down and in ability for preventing discharged materials from
leaking. The present invention has achieved the above object    5 by
providing a shorts type disposable diaper comprising a body having a liquid
permeable topsheet, a liquid imperme- able backsheet, and an absorbent
member interposed between 



said topsheet and said backsheet, characterized in that; said body
comprises a stomach-side portion which is located on the stomach side of a
diaper wearer when the diaper is worn, a back-side portion which is located
on the back side of the wearer when the diaper is worn, and a crotch
portion which is located between said stomach-side portion and said
back-side portion; said body  has a pair of first expansive side panels,
each of said first expansible side panels being affixed to each
longitudinal side of said stomach-side portion and a pair of second
expansive side panels, each of said second expansible side panels being
affixed to each longitudinal 



side of said back-side portion; said first expansible side panels of said
stomach- side portion are affixed to said second expansible side panels of
said back-side portion to thereby define a waist opening portion, a pair of
leg opening portions and a body-surrounding portion located around the
wearer's body when the diaper is worn; elastic members are arranged on an
area adjacent to said waist opening portion and on said body-surrounding
portion in said stomach-side and back-side portions; and   



6 a substantially continuous gather is formed along an entire periphery of
the diaper through said stomach-side portion, said back-side portion and
said first and second expansible panels. Since the shorts type disposable
diaper of the present invention has the expansible side panels and the
elastic members provided in the areas adjacent to the waist opening portion
and the body-surrounding portion, a substantially continuous gather is
formed along the entire periphery of the body-surrounding portion when the
diaper 



is worn. Accordingly, this disposable diaper can well fit to each part of
the wearer's body depending on the wearer's body contour and no undue sense
of oppression is given to the wearer.  Eventually, any leak of the
discharged mate- rials and slip-down of the disposable diaper can be pre-
vented. The shorts type disposable diaper of the present invention is
excellent in fit property of the body-sur- round area, in ability for
preventing the diaper from slipping down and in ability for preventing
discharged materials from leaking.    Furthermore, this type of dis- 



posable diaper can easily be applied to or removed from a wearer such as an
infant, in his/her standing or sitting state.  In addition, this diaper can
be adjusted in size    7 depending on the physical constitution of the
wearer, and in the case where a tape for discard is provided, it becomes
easy to discard the diaper after the waste materi- als are discharged.
BRIEF DESCRIPTION OF THE DRAWINGS 



The above and other objects, features and advantages of the present
invention will be apparent from the follow- ing detailed description of the
preferred embodiments of the invention in conjunction with the accompanying
draw- ings, in which: Fig. 1 is a perspective view showing one embodiment
of a shorts type disposable diaper of the present inven- tion; Fig. 2 is a
partially cut-away development of the disposable diaper of Fig. 1; Fig. 3
is a development showing another embodiment of a shorts type disposable
diaper of the present invention 



(which corresponds to Fig. 2); Fig. 4 is a development showing a further
embodiment of a shorts type disposable diaper of the present inven- tion
(which corresponds to Fig. 2); Fig. 5 is a development showing a still
further embodiment of a shorts type disposable diaper of the present
invention (which corresponds to Fig. 2); and Fig. 6 is a development
showing a yet further embodi-    ment of a shorts type disposable diaper of
the present 



invention (which corresponds to Fig. 2). DETAILED DESCRIPTION OF THE
EMBODIMENT Several embodiments of the present invention will now be
described in detail with reference to the accompanying drawings. Fig. 1 is
a perspective view showing one embodiment of a shorts type disposable
diaper of the present inven- tion, and Fig. 2 is a partially cut-away
development of the disposable diaper shown in Fig. 1. As shown in Figs. 1
and 2, the disposable diaper 1 of this embodiment comprises a body 10
having a liquid perme- able topsheet 11, a liquid impermeable backsheet 12,
and 



an absorbent member 13 interposed between the topsheet 11 and the backsheet
12. The body 10 has a stomach-side por- tion C which is located on the
stomach side of a diaper wearer when the diaper is worn, a back-side
portion A which is located on the back side of the wearer when the diaper
is worn, and a crotch portion B which is located between the stomach-side
portion C and the back-side portion A. A fringe of each vertical side, this
side con- stituting a part of a longitudinal side of the diaper body 10, of
the stomach-side portion C and a fringe of each vertical side, this side
also constituting a part of a longitudinal side of the diaper body 10, of
the back-side 



9 portion A are provided with a pair of first expansible side panels 20 and
a pair of second expansible side panels 20' respectively, which are affixed
thereto.   The first expansible side panels 20 of the stomach-side portion
C are affixed to the second expansible side panels 20' of the back-side
portion A, respectively, thereby forming a waist opening portion 15 and a
pair of leg opening por- tions 17 and 17'.   Waist portion elastic members
23 and 



23' and waist-surrounding portion elastic members 21 and 21' are arranged
on each area D adjacent to the waist opening portion 15 and on each
body-surrounding portion E which is  located around the wearer's body when
the diaper 1 is worn, in the stomach and back-side portions C and A. A
substantially continuous gather is formed along an entire periphery of the
diaper 1 through the stomach-side portion C, the back-side portion A and
the first and second expansible side panels 20 and 20'. More specifically,
the absorbent member 13 is of a rectangular configuration and fixedly
sandwiched between the topsheet 11 and the backsheet 12. Strip-like leg
por- 



tion elastic members 22 and 22' are respectively laid on opposite
longitudinal sides (leg portions 16, 16') of the absorbent member 13
between the topsheet 11 and the back- sheet 12. As shown in Fig. 1, the
elastic members 22 and 22' are contracted, in their natural or free states,
to    10 form leg gathers, respectively, so that the diaper may fit well to
the crotch portion. Next, acceptable materials for forming various compo- 



nent members of the disposable diaper according to this embodiment will be
described. With respect to an acceptable material for forming the topsheet
11, a liquid permeable sheet capable of permeating the discharged materials
to the absorbent member 13 and having the feel similar to an undergarment
is preferred.  Examples of the preferred liquid permeable sheet can include
woven fabrics, nonwoven fabrics, perfo- rated films, and the like. The
backsheet 12 can be preferably of a liquid im- permeable and moisture
permeable  sheet which is made by adding a filler to a thermoplastic resin
and stretched, or 



of a textile fabric. The absorbent member 13 can be preferably composed
chiefly of a comminuted pulp or fibrillated pulp combined with a water
absorbent polymer.   The absorbent member 13 can be also preferably
prepared by mixing with a thermo- plastic resin, a cellulosic fiber, a
water absorbent polymer or the like and subjecting to the mixture heat
treatment.  The water absorbent polymer may exist in any of the upper
layer, intermediate layer and lower layer of the absorbent member 13, or
may also be mixed with pulp.   



The water absorbent polymer is preferably of granules having a water
absorption ability capable of absorbing and holding a liquid more than
twenty times its dead weight and is preferably gelled when it absorbs
water. Such water absorbent polymer preferably may include a saponified
graft copolymer of starch and acrylic acid or salts there- of, a
crosslinked polymer of sodium calboxymethyl- cellulose, a polymer of
acrylic acid or salts thereof, or the like. The leg portion elastic members
22 and 22' may be formed, without any particular limitation, of an elastic 



member which is composed of, for example, a natural rub- ber, a synthetic
rubber, a foamed polyurethane or the like. Although the strip-like elastic
members are used in this embodiment, a single or a plurality of string-like
elastic members may be employed. A discarding  tape 30 is provided on the
surface of the backsheet 12 at a generally central portion of the back-side
portion A. The discarding tape 30 is preferably composed of a conventional
tape material with an adhesive applied thereto.  The adhesive may be a
conventional one which is composed of a hot melt resin or emulsions such
as,  for example, a styrene-butadiene block copolymer, a 



styrene-isoprene block copolymer, an acrylic polyester, an acrylic
copolymer, poly(vinyl acetate), and an ethylene-    12 vinyl acetate
copolymer. Also, the discarding tape 30 may be affixed to a tape affixing
area by means of a physical structure such as a magic tape. Owing to a
provision of the discarding tape 30, the disposable diaper 1 can be
discarded by rolling up  the diaper body in a compact size and fastening
the same with 



the discarding tape 30 after the waste materials are dis- charged.
Since the discharged waste materials can be confined within the diaper
body, the disposable diaper can be handled or processed in a sanitary
manner and discarded with ease. The features of the disposable diaper of
this embodi- ment will now be described.   As shown in Fig. 2, the body 10
has a stomach-side portion C which is located on the stomach side of the
diaper wearer when the diaper is worn, a back-side portion A which is
located on the back side of the wearer when the diaper is worn, and crotch
portion B. A fringe of each vertical side of the stomach-side portion 



C and a fringe of each vertical side of the back-side portion A are
provided with first expansible side panels 20 and second expansible side
panels 20' respectively, which are affixed to thereto. The first and second
expansible side panels 20 and 20' are affixed to the fringes of the
vertical sides of the stomach-side portion C and the back-side portion A,
13 respectively, by heat sealing, ultrasonic sealing, adhe- 



sive sealing or any other suitable means. As shown in Fig. 1, the first
expansible side panels 20, 20 of the stomach-side portion C  are affixed to
the second expansible side panels 20', 20' of the back-side portion A in
such a manner that the topsheet 11 side of the vertical side portions of
the first expansible side panels 20 contact the topsheet 11 side of the
vertical side portions of the second expansible side panels 20'. By this,
the waist opening portion 15 and the pair of leg opening portions 17 and
17' are defined.    Reference numeral 31 denotes a strip-like seal area
which is formed by the above-mentioned affixing. 



The above-mentioned affixing can be made by heat sealing, ultrasonic
sealing, adhesive sealing or any other suitable means. In the areas D
adjacent to the waist opening portion of the stomach-side portion C and the
back-side portion A, the strip-like waist portion elastic members 23 and
23' are arranged substantially in parallel with a peripheral edge of the
waist opening portion, i.e., the front and back waist portions 14 and 14'.
Likewise, in the body- surrounding portion E of the stomach-side portion C
and the back-side portion A, the string-like body-surrounding portion
elastic members 21 and 21' are arranged four each 



14 in such a manner as to be in parallel with the front and back waist
portions 14 and 14' and sandwiched between the backsheet 12 and the
absorbent member 13.   Owing to the arrangement of the body-surrounding
portion elastic mem- bers 21 and 21' and the waist portion elastic members
23 and 23', the substantially continuous gather is formed along an entire
periphery of the diaper 1 through the stomach-side portion C, the back-side
portion A and the 



first and second expansible side panels 20 and 20', i.e., outer peripheral
surfaces (the surface of the backsheet 12 chiefly including the areas D
adjacent to the waist open- ing portion and the body-surrounding portion E)
of that portion which contacts the diaper wearer's body- surrounding area
and waist, through the first and second expansible side panels 20 and 20'.
The first and second expansible side panels 20 and 20' can comprise a woven
fabric, non-woven fabric or expansible material made of a block copolymer
of styrene and isoprene or butadiene, a copolymer of ethylene, natu- ral
rubber, polyurethanes, and a mixture/co-extrudate 



thereof, or comprise a film of an expansible material, or a composite
material of expansible materials.    Also, there can be employed a
laminated material which is stretch-bonded such that it has universal
elasticity, air-permeability, vapor permeability and liquid imperme-    15
ability. The laminated material can preferably comprise a melt blown fabric
or film of an expansible material such as a 



block or a graft copolymer of, for example, butadiene, isoprene, styrene,
ethylene-ethyl acrylate or a mixture thereof. It can also be a non-woven
fabric of a spun bonded polyurethane.   Preferably, it can be prepared by
the following manner;  an elastic or expansible layer is expanded or
stretched to some extent, a non-stretched layer is placed on the stretched
elastic layer, these layers are bonded together to form a  laminate, and
the laminate is relaxed so that the elastic  layer makes gath- ering of the
remaining layer. The first and second expansible side panels 20 and 20' may
comprise a laminated material comprising an air- 



permeable, expansible film held in a non-stretched state, and textile webs,
which have been subjected to carding in machine direction.   The film is
sandwiched between the textile webs by adhesive means such as heat sealing,
ultrasonic sealing, an adhesive or the like in such a manner that the
adhesive means are applied linearly in parallel with the machine direction
of the textile webs. With this type, a baby or its mother once spreads the
diaper in the lateral direction so that area in the tex- tile webs, which
are not linearly affixed, are ruptured   



16 and relaxed to provide a gathering. The body-surrounding portion elastic
materials 21 and 21' and the waist portion elastic materials 23 and 23' can
comprise the same material which forms the leg portion elastic members 22
and 22'. In the disposable diaper of the present invention, it is preferred
that the waist portion elastic members in the area adjacent to the waist
opening portion are different in contracting stress from the
body-surrounding portion elastic members in the body-surrounding areas, and
said 



elastic members in the areas adjacent to said waist open- ing portion have
a greater stress at 50% stretch than said elastic members in said
body-surrounding portion. Furthermore, in the disposable diaper of the
present invention, the back-side portion and the stomach-side portion
defining the waist opening portion are preferably different in stress at
50% stretch. More specifically, the contracting stress of the elastic
members in the areas adjacent to the waist opening portion are preferably
in the range from about 30g/25mm width to about 300g/25mm width at 120% to
200% stretch, and more preferably in the range from about 100g/25mm 



width to about 200g/25mm width.    The contracting stress of the elastic
members of the body-surrounding portion is preferably smaller than the
contracting stress of the    17 elastic members of the waist opening
portion. The disposable diaper of this embodiment can easily be
manufactured by arranging the various component parts on predetermined
locations by means of a known method. Further embodiments of a shorts type
disposable 



diaper of the present invention will now be described with reference to
Figs. 3, 4, 5 and 6.   Those parts, which are not particularly mentioned,
are the same as in the above- mentioned embodiment. Fig. 3 is a development
(which corresponds to Fig. 2) showing another embodiment of a shorts type
disposable diaper of the present invention.    Figs. 4, 5 and 6 are
developments (all of which correspond to Fig. 2) showing still other
embodiments of a shorts type disposable diaper of the present invention. In
a disposable diaper la shown in Fig. 3, waist portion elastic members 23a
and 23a' in the areas D adja- 



cent to the waist opening portion are of a string-like configuration.
Three elastic members 23a and three elastic members 23a' are arranged
substantially in paral- lel with a peripheral edge of the waist opening
portion, i.e., the front and back waist portions 14a and 14a', with a
predetermined space. In the case where the waist portion elastic members
23a and 23a' and the body-surrounding portion elastic    18 



members 21a and 21a' are comprised of a plurality of elastic materials as
mentioned above, the number of the material is not particularly limited. In
a disposable diaper lb shown in Fig. 4,   waist portion elastic members 23b
and 23b' in the areas D adja- cent to the waist opening portion are of a
string-like - configuration.    Three elastic members 23b and three elastic
members 23b' are arranged substantially in paral- lel with a peripheral
edge of the waist opening portion, i.e., the front and back waist portions
14b and 14b', with a predetermined space.    Also, the body-surrounding
por- tion elastic members 21b and 21b' of the body-surrounding 



portions E are arranged in such a manner that at least a part of the
elastic members 21b and 21b' cooperatively form loops. In this way, in the
disposable diaper lb of this embodiment, fit property of the diaper at the
body-sur- rounding portions is enhanced, since the elastic members 21b and
21b' of the body-surrounding portions E are ar- ranged in such a manner
that at least a part of them cooperatively form loops. In disposable
diapers 1c and 1d respectively shown in Figs. 5 and 6, expansible side
panels 20c, 20c' and 20d, 20d' are respectively comprised of non-expansible
portions 



24c and 24d which are formed of a non-expansible material,    19 and
expansible portions 25c and 25d which are formed of an expansible material.
Owing to the employment of this ar- rangement,  the stress concentration on
the area around each leg portion of the diaper wearer can be dispersed. In
the above-mentioned embodiment, the shape of each loop is rectangular as
one example.    However, the shape of the loop is not limited to this, and
it may be circu- 



lar, elliptical or the like.   Also, each expansible side panel may be
formed by fixedly sandwiching an expansible member of a thermoplastic
polyurethane, an olefinic foamed elastomer or the like with non-expansible
members respec- tively placed on the top and bottom of the expansible
member and then forming slits in each of the non-expansi- ble members, the
slit being in parallel with the longitu- dinal direction of the diaper, so
that the expansible side panel can be expanded and contracted in a lateral
direc- tion. It should be understood that the present invention is not
limited to the above-mentioned embodiments and various 



modifications can be made without departing from the scope of the
invention.    20 WHAT IS CLAIMED IS 1.   A shorts type disposable diaper
comprising a body having a liquid permeable topsheet, a liquid impermeable
backsheet and an absorbent member interposed between said topsheet and said
backsheet, characterized in that; said body comprising a stomach-side
portion being 



located on the stomach side of a diaper wearer when the diaper is worn, a
back-side portion being located on the back side of the wearer when the
diaper is worn, and a crotch portion being located between said
stomach-side portion and said back-side portion; said body having a pair of
first expansible side panels, each of said first expansible side panels
being affixed to each longitudinal side of said stomach-side portion and a
pair of second expansible side panels, each of said second expansible side
panels being affixed to each longitudinal side of said back-side portion;
said first expansible side panels of said stomach- 



side portion being affixed to said second expansible side panels of said
back-side portion for defining a waist opening portion, a pair of leg
opening portions and a body-surrounding portion located around the wearer'
s body when the diaper is worn; elastic members being arranged on an area
adjacent to said waist opening portion and on said body-    21 surrounding
portion in said stomach-side and back-side 



portions, said elastic members on area adjacent to said   waist   opening
portion   being   arranged substantially in parallel with a periphery edge
of said waist opening portion, said elastic members on said
body-surrounding portion in said stomach-side and back-side portions being
further arranged in such a manner that at least a part of said elastic
members forms a loop; and a substantially continuous gather being formed
along an entire periphery of the diaper through said stomach side portion,
said back-side portion and said first and second expansible panels. 



2.   A shorts type disposable diaper comprising a body having a liquid
permeable topsheet, a liquid impermeable  backsheet  and  an  absorbent
member interposed between said topsheet and said backsheet, characterized
in that; said body comprising a stomach-side portion being located on the
stomach side of a diaper wearer when the diaper is worn, a back-side
portion being located on the back side of the wearer when the diaper is
worn, and a crotch portion being located between said stomach-side portion
and said back-side portion. said body having a pair of first expansible
side 



panels, each of said first expansible side panels    22 being affixed to
each longitudinal side of said stomach-side portion and a pair of second
expansible side panels, each of said second expansible side panels being
affixed to each longitudinal side of said back-side portion. said first
expansible side panels of said stomach-side portion being affixed to said
second 



expansible side panels of said back-side portion for defining an expansible
side panels being affixed to each longitudinal side of said back-side
portion; said first expansible side panels of said stomach-side portion
being affixed to said second expansible side panels of said back-side
portion for defining a waist opening portion, a pair of leg opening
portions and a body-surrounding portion located around the wearer's body
when the diaper is worn; elastic members being arranged on an area adjacent
to said waist opening portion and on said 



body-surrounding portion in said stomach-side and back-side portions, said
elastic members on area adjacent to said waist opening portion being
different in contracting stress from said elastic members on said
body-surrounding portion, said elastic members on area adjacent to said
waist opening portion further having a greater stress at 50% stretch than
said elastic members on said body-surrounding portion; and    22a 



a substantially continuous gather being formed along an entire periphery of
the diaper through said stomach-side portion, said back-side portion and
said first and second expansible panels. 3.   The shorts type disposable
diaper as claimed in any of the claims 1 to 2, wherein said back-side
portion and said stomach-side portion defining said waist opening portion
are different in stress at 50% stretch.    








