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A pants-type disposable diaper (1) includes a pair of strip projecting parts (13)
projecting laterally from a line of connection between front and rear parts located
respectively on the belly and back sides of a wearer, a first waist elastic member
(443) joined to a first waist region (407) that is an upper part of a waist region (406)
extending along a waist opening, and a second waist elastic member (444) joined
to a second waist region (408) that is a lower part of the waist region (406). In a

[57] | Abstract: state in which an outer covering sheet (4) is elongated in a right-left direction, a

first unit contractile force that is a contractile force in the right-left direction per unit
width of the first waist region (407) in an up-down direction is smaller than a second
unit contractile force in the second waist region (408). Accordingly, it is possible to
suppress cutting in of the upper end portions of the pair of strip projecting parts (13)
into the skin of the wearer and to prevent the disposable diaper (1) from slipping off
in the up-down direction when being worn.
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The present invention relates to a pants-type absorbent article.

- Background Art

Pants-type disposable diapers having a waist opening a‘i the top end and a pair of

leg Opvenings in the lower portion have conventionally been used as one type of absorbent

_articles for receiving body waste discharged from a wearer. In front and rear parts of a |

pants-type disposablée diaper that are located respectively on the belly and back sides of
the wearer, a waist elastic member is provided along the edge of the waist opening. Ina

crotch part located between the front and rear parts, leg elastic members are providad

- along the edges 6f the pair of leg openings. In the front and rear parts, a middle elaszic

‘member is also provid_ed between the waist elastic member and the leg elastic members in

an up-down direction.

In a pants-type disposable diaper disclosed in Japdhese Patent Application -

Laid-Open No. 2009-240694 (Document 1), front and rear parts located on the belly anc

~ back sides of a wearer are divided into a first expansible region that is located in tae

' vicinity of the edge of a waist opening, a second expansible region that is located adjacent

to the first expansible region and crosses a front end portion of ah absorptive chassis, and

_ third expansible regions that are located adjacent to the second gxpansible rcgion and on
- both sides of the absorptive chassis. Setting the elongati(;'n' stress- of the second

‘expansible region to be equal to or. greater than that of the first expansible region

suppresses the formation of creases in the second expansible region and the front end
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- portion of the absorptive chassis due to the effect of elongétibn of the first expansible -

10

region when the wearer bends forward.

}
o

In pants-type absorbent articles disclosed in’ Japanese Patent Application

- : Laid-Open Nos. 2009-125088 (Document 2) and 2009-125087 (Documént 3) front and
rear parts are divided mto four strip-like regions of the same wrdth that extend in the
’ wrdth drrectron the four strip- hke reglons bemg referred to resbectlvely as a first regron,
a s.econd region, a third region, and a fourth reglon in order from the top. In the
~pants-type absorbent article disclosed irr Document 2, the oontractile foroes in the
.re.spsctive 'regions are set su.ch that the second region has a greater contractile .fo.rce than

thosc of 1he first and third reglons and the fourth region has a greater contractile force

- llmn that of the third region. - In this way, setting a greater contractrle force in the second

- and fourth regions where- the wearer has bones that protrude to the surface of his or fer

body suppresses slipping off of the absorbent article, and 'setfing a smaller contractile

o “force in the first region that shifts greatly due to movement of the wearer makes the

- absorbent article more comfortable to wear. In.Dooum_ent 3, which aims to provid_e’ a
- pants-type disposable diaper capable. of preventing - slipping-off and . 'beirrg very
c_omfortable to WCar, the second and fourth regions are set to have an ave'rage contractile® -

force greater than that of the third région, the fourth region on the belly side is set to have

" a contractile force greater than that of the forth region on the Back side, and the secerd

~region is set to have an average contractile force greater than that of the first region.

~In a disposable diaper disclosed in JapaneSe PatentiApb.l-ication Laid-Open No.

12010- 69023 (Document 4), a front part is d1v1ded from the walst openmg srde into a first

|

oxpansrble region, a second expan31ble regron and a third. expanSIble 1egron arear part is

}drvrded from the waist opening side mto a fourth expansrble reglon a fifth expansible

- region, and a srxth expansrble reglon and the elongation stresses of the respectnc
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cxp'ansible regions has the following correlation: sixth expansible region > second
* expansible region > third expansible region 2 fifth expansible region > first expansible
region, and sixth expansible region > second expansible ’regior{> third expansible region

> fifth expansible region > fourth expansible region.

In a pahts—typé dispos_able. diaper disclosed in Japanese Patent: Application

| Laid@p‘_en No. 2001-178770 (Document 5), front and rear pérts are divided from the
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- waist opening side into a waist section, an upper side section, and.a lower side section,
and elastic_expansion forces of the respective sections has the following correlation:

-lower side section > upper side section > waist section.

In a pants-type disposable diaper disclosed in Japanese Patent Application

‘Laid-Open No. 2006-61682 (Document 6), when the disposabie diaper is worn, a first

_ region located betwée_na waist opening and leg openings has the highest pressure applied'

thereto, the waist opening has the second highest pressure appijed thereto, and a second

region located between the first region and the leg openings has the lowe.st pressure
" applied thereto. Su‘chb a s.tructure not only effectively prevents the diaper slipping off

‘when being worn, but also effectively prevents liquid leakége be»cause the diapér fits the
~ body of a wearer closely without diséomfort.

Incidentally, in pants-type disposable diapers, a pair of strip projecting pérts, ‘

each projecting laterally from a line of connection between front and rear parts, is formed

‘when the front and rear parts are joined to each other on both right and left sides. The
strip projecting parts are less flexible than the other parts _of.le‘th.e c‘iispoéable diaper beéause
" _they are formed by joi.ning laminated sheet members such va.s. non‘Wovgn _fabric by't‘hermal' '
. compression bonding, for example. Thus, in a state Where' the diéposable diaper i‘s wdrn,.
- the 'uppe;r end portions of the strip projectihg parts may .cut ihté) the body of the wearer

- and make the wearer uncomfortable due to contraction of a waist elastic member provided
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_in a waist region extending along the edge of the waist opening..

Documents. ! to 6 have proposed to reduce the contractile force in the waist
region to smaller than that in the other region, but it is necessary to maintain the

contractile force in the waist region at a certain level or higher in order to prevent the

_ : disposablevdia'per from slipping off the wearer. Thus, with the structures as disclosed in
" Documents 1 to 6, the upper end portions of the strip projecting parts will still cut into the

" body of a wearer. -

Summary of Invention

The present invention is intended for a pants-type absbrbent article, and it is an

" object of the présent invention to suppress cutting in of the uppet end portions of the strip

15,

0

- projecting parts into the body of a wearer.

The absorbent article according to the present invléhtion includes an outer

covering sheet having a waist opening at an upper end and a pair of leg'openings in a

~ lower portion, and an absorbent body attached to a wearer side of the outer covering sheet
~ to absorb body waste discharged from a wearer. The outer covering sheet includes a

front part to be located on a belly side of the wearer, a rear pait to be located on a back

side of the wearer, both side ends of the rear part being connectéd to both side ends of the
front part, a crotch part continuous with the front part and thé rear part, a. pair of strip

projecting parts formed by joining inner surfaces of areas of the front part that are

laterally continuous with both of the side ends of the front part ahd inner surfaces of areas

of the rear part that are laterally continuous with both of the side ends of the rear part,

each of the pair of sfrip projecting parts- having a strip-like shape that extends in an

1

up-down'direcltion and projcéting laterally from a line df co_nn‘éc'tion between the front

part and the rear part, a waist elastic member joined to the front part and the rear part in a
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waist region located along an edge of the waist opening, and configured to contract to

~ form a waist opening gather, leg elastic members joined to the crotch part along edges of

~ the pair of leg openings and configured to contract to form a pair of 'leg'opening gathérs,

| .

“and a middle elastic member joined to the front part and the tear part in a space in the

- up-down direction between the waist elastic member and the leg elastic members, and

- configured to contract to form a middle gather. The waist elastic member includes a first

10

20 -

“waist elastic member disposed approximately in parallel with the edge of aid waist

opening in a first waist region that is an upper part of the' waist fegion, and a second waist

elastic member disposved approximately in parallel with the first waist elastic member in a
second waist region that is a region of the waist region below the first waist region. In a
state in which the outer covering sheet is elongated in a right-left direction perpendicular

to the up-down direction, a first unit contractile force that is a contractile force in the

" right-left direction per unit width of the first waist region in the up-dewn direction- is

smaller than a second unit contractile force that is a contraci;ile’ force .in the- right-left

direction per unit width of the second waist region in the up-down direction.

According to the present invention, it is possible to suppress cutting in of the

| upper end portions of the strip projecting parts into the body of a wearer.
: Preferably, the waist region is located above an upper end of the absorbent body.

In addition, the waist region has a width of 50 mm or less in the up-down direction.

In a preferred embodiment of the present invention, the outer covering sheet

includes a folded portion formed by folding the outer covering sheet toward a wearer at

- the edge of the waist opening, and the waist elastic member is dispésed ‘be‘tweeh-the '
" folded portion and a portion of the outer covering sheet that faces. the folded portidn.'

- Accordingly, the upper end portions of the strip projecting parfstare formed by the fold in

25+ the continuous sheet member. It is thus.possible to further suppress é‘-.ltting in of the

R
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upper end portions of the strip projecting parts into the'body of a wearer, as compared

" with the case in which a cut edge of the sheet member forms thé upper end portions of the

strip projecting parts.
In another preferred embodiment of the present invetition, the waist region is

formed by laminating a plurality of sheet members, and the nuinber of sheet members in

~ the first waist regi.on‘ is less than the number of sheet - members ifi the second waist region.
- Accordingly, it is possible to further suppress cutting in of the upper end portions of the
‘strip projecting parts into the body of a wearer.

In one aspect of the present invention, the outer co"\“/ering'sheet includes an

auxiliary region between the second waist region and a middle elastic region in which tke

. middle elastic member is disposed, and in a state in which thé outer covering sheet is

~ elongated in the right-left direction, a contractile force in the right-left direction per unit

~ width of the auxiliary ‘region in the up-down direction is smaller than any of a contractile

- force in the right-left direction per unit width of the middle elasﬁé region in the up-down

direction, the first unit contractile force, and the second unit contractile force. This

~ “makes it easy'to .ﬁrmly grasp the absorbent article by hookih’g fingers deep into the

-~ 20

“auxiliary region, enabling the absorbent article to be readily mo‘\)ed along the body of a

wearcr.

 These and other objects, features, aspects and advantages of the present";

‘invention will become more apparent from the following detailed description of the

present invention when taken in conjunction with the accompanyihg drawings.

~Brief Description of Drawings

Fig. 1 is a front view of a disposable diaper according to an embodiment; .

Fig. 2 is a rear view of the disposable diaper;
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Fig. 3 is a plan view of the expanded disposable diaper;
Fig. 4isa cross-sectional view of the disposable diaper; and

Fig. Sisa partial cross-sectional view of the disposablé diaper.

Description of Embodiment

Figs. 1 and 2 are respectively front and rear views of a disposable diaper !

- according to an embodiment of the present invention (i.e., visws of areas located
: . respectively on the belly and back sides of a wearer). As showr. in Figs. 1 and 2, ths
' disposéble diaper | is a pants-type absorbent article haviﬁg a waist opening 11 at the

upper end (i.¢., the end on the upper side in Figs. 1 and 2) and a bai": of leg'o_pe'nings_ 12 in

the lower portion, and is configured to receive body waste discharged from the wearer.

Fig. 3 is a plan view of the laid out disposable diaper 1 viewed from the wearer

. side. The ,diéposable diaper 1 includes an outer covering sheet 4 having the waist

| opening 11 and the pair of leg openings 12 (see Figs. 1 and 2) and a generally sheet-_li.ke

absorbent body 20 that is attached to the inner surface of the otlter cavering sheet 4 (ie,

- the surface on the wearer side) and is configured to absorb body waste discharged from
. the wearer.  The outer covering sheet 4 includes an outer covering sheet main body 40,

and leg elastic members 43, a waist elastic member 44 and a middle elastic member 45

which are joined to the outer covering sheet main body 40.
In the disposable diaper 1, the area on the upper side in Fig. 3 covers the frort
side (skin on the belly side) of the wearer, and the area on the lower side in Fig. 3 covers

the réar side (skin on the back_'side)'ofthe wearer. In the folloWin_g description, areas of

" the outer covering sheet main body 40 that are located on the belly and back sides of the
- wearer are respectively referred to as a “front part 401” and a “rear part 403,’; and an aréa

~ that is located between and continuous with the front part 401 émd the rear part 403 and

,,,,,,,,,
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covers a groin part of the wearer is referred to as a "crotch part 402.” “In the disposable

: diaper" I, the outer covering sheet 4 includes the front part 401, the crotch part 402, and

B ~ the rear part 403 and the absorbent body 20 extends from the front part 401 of the ourer

' openings- 12. The strip pro;ectmg portions 13 are each a strlp Ilke area that prche,ts .

o eovenng sheet 4 to the rear part 403 via the crotch part 402

In the manufacture of the disposable diaper 1, the outer covering sheet 4 is

: folded at the crotch.part 402 together with the absorbent body iO, and the inner surfaces
| of strip-like areas 404 that are located on both right and left sides of the front part 401
.' :when the crotch part 402 1s facing downward are joi‘ned to the inner surfaces of strip-like
areas 405 that are located on both right and left sides of the reat part 403 by heat sealmg ;

-through the applrcatlon of heat and pressure. The inner surfaces of the strip-like areas

404 are surfaces that are laterally continuous with both (_)f the side er.ds_of the inner

- surface of the front 'part 401 that comes in contactwith the wearer, and are surfaces‘ on.the
‘ near side'in Fig. 3. The inner surfaces of the strip-like areas 405 are surfaces that are
o laterally continueu_s with both of the side ends of the inner surface of the rear part 403 that-
- comes in _contact with the wearer, and are surfaces on the near side i_n Fig. 3. |
| »By‘ joining the pair of strip-like areas 404 and the pair iof strip-like areas 405 in |
- '_this vtay, both ot the side ends ot‘the'front part 401 and both of the side .e"‘nds of t_he rear
“part 403 are connected as illustrated in F igs. 1 and 2, forming the‘waist' opening 11 at the
upper ends of the frdnt part 401 and the rear part 403.  Also, the pair of leg openings 12
18 respedively formed on the right and left sides of the erOtch part 402 below: the front; ’
'part 401 and the rear part 403, and a pair ovf strip projecting‘portions 13 that extend in an

. up-down direction ‘is formed between the waist opening 11 and :'the pair of the leg

' ,l latcr ally from a line or connection 400 between the front part 401 and the rear part 403.

Fig. 4 is cross- sectronal v1ew of the disposable draper 1 taken along line IV-IV
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(i.e., at the crotch part 402) in FIG. 3. In Fig. 4, for coriVenience of illustration, |
‘constituent elements of the _dispbsable diaper 1 are illustrated separately from one another.
R As iliustrated in Figs. 3 and 4, the ebsorbent body 20 includes a_’generall& sheet-like main
b’ddy'part 2 and a pair of s_ide sheets 3 that is disposed on both side portions of the main
| body part 2 (ie both sides in a right-left dlrection perpendlcular to the up- doviln
direetion) and that extends along approximately the entire longitudinal length of the main

»body part 2. The main body part 2 includes a top sheet 21, a back sheet 23, and an
*“}a_bso_rbent core 22 disposed between the top sheet 21 and the back sheet 23 as 1llustrated
m Fig. 4. In order to facilitate understanding of the illustration, the contoui'of the

‘a absbrbent core 22 of the 'absorbe‘nt body 20 is shown by the bold broken line in Fig. 3 (the~ _

same apphes to Figs. 1 and 2).

As illustrated in Flg 3, the w1dth of the absorbent core 22 at its both end portions

- in a longitudinal direction is greater than the width of the absorbent core 22 at its central

20

; 'p‘ertion in' the longitudinal direction. In other words, the absorbent core 22 has a

so-called hourglaSs shape. The back sheet 23 in Fig 4 is Jomed to the outer covering

sheet 4 w1th a hot-melt adhesive or the like, and accordmgly the absorbent body 20 is

. fixed to the outer covering sheet 4.

As illustrated in Fig. 4, the pair of side sheets 3 each includes a strip-like joining

lpbrtio.n 33 and a side wall portion 34, the strip-like joining portion 33 being an area on
one' -side of a t‘olding line 39 that extends along the entire léngth in the longitudinal.
_. _directio_n, and the side wall portion 34 being an area on the. othejr' side of the folding. line
39, 'The pair of joining parts 33 isjoined with a hot-melt adhesive tb the ubper side (ie.,
the _Wearer side) of the main body part 2 along approximately the entire _longitudinali
R length in the vicinity of lateral edges of the main bod_y part 2. The pair of side wall parts

34 corresponds to areas that are continuous with the pair of joining parts 33 at the outer

1
|
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~edges of the joining parts 33 in the l'iglitFleft direction, i.e., the folding lines 39, and -

- extend along approximately the entire longitudinal length of the main body 'p'art 2 on both

side-portions of the main body part 2. |

‘The pair of side wall parts 34 is overlaid on the joining parts 33 at both end

- porﬁons in the longitudinal direction and is fixed to the joining parts 33 by, for example,
heat seal bonding, ultrasonic bonding, or bonding with a hot-'-tr‘nelt.adhesive. Side wall
_ elastic members 35 are joined to free edges of the side wall p‘arts 34, and the side wall

- elastic members 35 are configured to contract to form gathers.

Fig. S is a partial cross-sectional view of the disposable diaper 1, taken along line

" \/{V in Fig. 3. TFig. S shows the front side of the disposable diaper 1. The rear-side

structure of the disposable diaper 1 is the same as the front-side structure shown in Fig. 5.
As illustrated in Figs. 4 and 5, the outer covefing sheet main body 40 'of the outer

covering sheet 4 includes a first outer covering sheet 41 and a sécond outer covering sheet

- 42 that is directly Jaminated on fhe inner surface (i.e., the wearer side) of the first outer
' cdvéring sheet 41 and joined therétn with a hot-melt adhesive or the like.

As 1llustrated in .Fig. S, the outer covering sheet main b‘(_)dy 40 -furthe.r includes an |
~end sheet 5. that is directly 1aminated on the inner surface of the second ourer covering
sheet 42 and Joined thereto with a hot-melt adhesive or the like. - The lend sheet 5 is
."prov’ided along anproximately the ¢ntire width of the outer covering sheet 4 in.the
.‘1'ig111jle_11 direction of the disposabie diaper 1 (i.e., the lateral direction ir. Fig. 3) as

illustrated in Fig. 3 and sandwiches the upper end portion of the absorbent bodv 20

S between itself and the second outer covering sheet 42 to fix the absorbent. body 20 as

25

illustrated in Fig. 5.

An upper end 421 of the second outer covering sheet 42 is at approximately the

| same level in the up-down direction as an upper end 51 of the end sheet S and is,'spaced

)
'

o ————

,,,,,
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from and downward of an edge 111 of the waist opening 11, which is an upper end of t'hé :

ﬁrst'duter covering sheet 41 .. The upper end 421 of the second outer covering sheet 42

and the upper end 51 of the end sheet S are located above an upper end 25 of the

* absorbent body 20.

The top sheet: 21 of the absorbent body 20 illﬁstra_ted in Fig. 4 is_a

liquid-péx'meable sheet material that quickly catches moisture in body waste discharged

from the wearer and moves the moisture to the absorbent core 22. As the fpp sheet 21,

l-iquid-p-ermeable .nonwov_en fabric (e.g., point-bonded nonwov_én fabric, air-through

10 :..'-fl.‘()l]] hydrophobié fibers (e.g., pdlypropylene, polyethylene, polyester, polyamide, cr

15

" nonwoven fabric, or spun-bonded nonwoven fabric) is used, for éxample, which is formed

~nylon) having a surface that has undergone hydrophilic treatment using a surfactant.

| Alternatively, nonwoven fabric (e.g., spunlace nonwoven fabric) formed from hydrophilic

fibers such as cellulo.se, rayon, or cotton may be used for the top sheet 21.

The absorbent core 22 is formed by mixing super-absorbent material such as
gvr‘anular super-absorbent polymer (SAP) or super-absofbent fibers with hydrdphilic fibers
such as comminuted pulp fibers or cellulose fibers and then wrapping the mixture in

tissue paper, a liquid-permeable nonwoven fabric, or the like. The absorbent core 22

“absorbs and quickly traps moisture permeating through the top sheet 21. - The tissue
paper liquid- permeable nonwoven fabric, or the like that is wrapped around the
: hydIOphlllC fibers is Jomed to the hydrophlhc fibers and water- absorbent material with a

,h,ot—melt adhesive, thereby preventing deformation of the hydrophilic fibers and '
-detachment of the water-absorbent material (in partic:ula‘r,' detachment after water

absorption). In the present embodiment, the absorbent core 22 includes pulp fibers and .

N

s

As the back sheet 23, water-repellent or liquid-impervious nonwoven fabric

oy,
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formed from hydrophobic fibers (e. g, spunbond nonwoven fabtic, meltblown _nonwove_r'} :

'1"ab'ricl, or spunbond-meltblown-spunbond (SMS) nonwoven fabtic) or a water-repellent or

‘liquid-impervious plastic film is used to prevent moisture or the like in body waste that

. hasreached the back sheet 23 from leaking to the outside of the main body part 2. Inthe

_ 'beé.oming sweaty and improving the comfort of the wearer.

"~ case of using ‘a plastic film for the back sheet 23, it is preferable to use a permeeble

| (breathable) plastic film from the viéwpoint of preventing the disposable diaper 1 from

1
1

~ As a sheet main body of the side sheet 3, water-repellent or liquid impermezble

nonwoven fabric formed from hydrophobic ﬁber_s (e.g., spun-b_ondéd nbnwoven fabrib.,
B njeltblown nonwoven fabric, or SMS nonwoven fabric) is used. ~ As the side wall elastic
members 35, polyurethane yarn, a étrip-like polyurethane film, or filiform or stri'p-liké.

natural rubber is used, for example. In the present embovdi_ment, polyurethane yarn is

used for the side wall elastic members 35.

Similarly to the back sheet 23, as the first outer covering sheet 41 and the secend

~outer covering sheet 42 of the outer covering sheet main body 40 andvthe‘end sheet S

illustrated in Fig. 5, water-repellent or liquid impermeable nonwoven fabric formed from

i

hydrophobic fiber or plastic films are used, or laminated sheets where such nonwowen

' .fa'bric. and plastic film arclamiriate_d,_ ére used. It is preferable to use the plastic films
: ivl.aving vapor permeability (breathability). Altgrnatively_, as the ﬁfst outer covering sheet
41 thé sécond outer covering bsheet 42, and the end sheet 5, sim'i‘larl'y to the top sheet 21,
ﬁo_nonen fabric formed from hydrophilic fibers or liquid-permeable nonwoven fabric‘,

formed from hydrophobic fibers that have undergone hydfophilic treatment may be used.

In a preferable example, the dispdsabl‘e diaper 1 uses{spﬁn—bo»nded nonwoven

- fabric, which is formed by melting a material that contains a thermoplastic resin (e.g., an

~olefin resin-or a polyester resin) and a surfactant, for the first outer covering sheet 41 md ,

DR
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the second outer covering sheet 42. - Here, the compounding ratio of the surfactant in the )

material is preferably 0.5 pefcent by mass or higher, and more preferably 1.0 "perce'r)t by -
‘ ‘masis':o‘r higher, and is preferably 5.0 percent by mass or less, and more prefer_ably 3.5
| _peréerﬁ by mass ér less. '.The olefin resin is preferably polyethylene or polypropylene, -
aﬁd - the . polyester resin is  preferably polyethyléhetel'ephfhalate (PET), '_

- polybutyleneterephtélate (PBT), or polytrimetllyleneterephtalate .(PTT). The ﬁne'ness.’vof

he nonwoven fabric is preferably 1.0 dtex or higher and is prefér‘ably lower than 1.5 dtex.

~ The weight of the nonwoven fabric is preferably 10 g/m? or more and is pre_ferably 35
é‘/x'n2 61‘ less. From the _viéwpointv of breathability and stréngth, the weight of the
: ﬁonWovén fabric is more pre'ferably 15 g/m® or rhore and is more preferably 25 g/m® or
'-lless. | |
T hc first outer covering sheet 41 bf the dut_er covering sheet 4 inc]udes a folded -
. portic;n 46 formed by folding the first outer covéring sheet 41 toward the wearer at the .
| edge 111 ot the wéist opening 11. A lower end 461 of the folded porti‘on 46 is located
- below the upper end 421 of the‘second outer covéring sheet 42 and the upper end 51 of
“the end sheet 5 and'i_s located above the upper end 25 of the absorbent body 20. An
uppef end portion of the secoynd outer covering sheet 42 and an upper end portion of the
' | enci sheet 5 zire sandwiched ‘between the'foldéd portion 46 and aél opposing portion 47 that
‘, is an zirea of the first outer covering sheet 41 that faces the folded porﬁon 46. The folded
“portion 46 is joined to the opposing portion 47 and the upper end porfion of the»envd sheet
BetWeen the fo.ldéd portion 46 and the oppésing pbrtion 47 and along fhe .edgé |
- 111 of the waist opening_ll.is,disposed'a -waist elastic member 44 that extends in the
: | riélnl-left'dire_ction as shown in Fig. 3 and is joined to the front‘part 401 and the rear part

" 403.  In the disposable diaper 1, contraction of the waist elastic member 44 causes
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contraction of the outer covering sheet main body 40, thereby forming waist opening

gathers that come in contact with the wearer. In the present embodiment, the waist -

‘elastic member 44. includes six elastic threads as shown in Fig. 5. In the following

description, two of these elastic threads that are closest to the edge 111 of the waist

: openi'ng 11, which is an upper end of the folded portion 46, are referred to as "first elastic -

threads 441," and the other four elastic threads located below the first elastic threads 441

il
|

_ are. re'ferr.ed to as "second elastic threads 442." THe twd first elvaStic threads 441 are also
: céllectiixely referred to a‘s a "first wai‘st elasticfmember 443" and the four second elastc

" _threads 442 are also collectivaly referred to as a 'fsecond waist elastic member 444." In
E bo'.t'her. .words, the waist elastic mémber 44 inaludes the first waist elastic member 443 that
is diépo'sed approximately in parallei with thé edge 111 of the waist opening 11, aﬁd the. .
~second waist elastic mémber 444 that is disposed approximately in parallel with the first

waist elastic member 443.

The two first elastic threads 441 are arranged in thé up-down direction ard

extend approximately in parallel with the edge 111 of the waist opehing 1. The four

“second elastic threads 442 are arranged at approximately an equal pitch in the up-down

'
‘

._ direction and extend approximately in parallel with the plurality of ﬁrst elastic fhrea&is
441, The pitch in the up-down direction Between the first e_lasti'c threads 441, or in other
" ;'w‘ords, a distance -in the up-down direction between the two first elastic threads 441, 1S
‘gl‘eat.e.r than the pitch in the up-down direction between the second elastic thr¢ads 442, or
in. ot.hér words, a distance in the up-down direction between aay. two second elast:ic'.

threads 442 that are adjacent to each other in the up-down direction. In this way, the

. ' P . ~ 0 . ‘ ) - - . 3
pitch of the first elastic threads 441 and the pitch of the second elastic threads 442'd1ffer

. from each other. The pitch of the first elastic threads 441 and the pitch of the second

.elastlc threads 442 are 1espect1ve]y 7 mm and 3.5 mm, for example A distance in the
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up-down direction between the lower first elastic thread 441 ahd the uppermost second
clastic thread 442 s approximately equal to the distance in the up-down direction between

- the two first elastic threads 441 (i.e., the pitch of the first elastic threads 4<1),

The two first elastic threads 441 and the upper‘two, second elastic threads 442

- among the four second elastic threads 442 are disposed betwéen'fthe folded portion 46 and

- the opposing portioﬁ 47 of the first outer covering sheet 41 above the upper end 421 of

the second outer covering sheet 42 and the upper end 51 of 'the end sheet 5, and are

directly- joined to the folded portion 46 and the opposing portion 47.  The lower two
s.ec'ond clastic threads_ 442 among the four second elastic threads 442 are disposed
: 'vb.etw'een.the folded. pbrtion 46 and the end-sheet 5 below the upper end :4.21 of the second
'o‘ute'r coveri}ig sheet 42 and the uppevr end 51 of the _ehd sheet 5, and are directly joined o

*the folded portion 46 and the end sheet 5. -

If a region of the outer covering sheet 4 where the waist elastic member 44 is

disposed is referred to as a "waist region 406", and in the waist region 406 which is a

- strip-like region extending along the edge 111 of the waist op_er’iing 11, regions on which
- the first waist elastic member 443 and the second waist elastic member 444 are
- l'espeétively disposed_aré respectively referred to as a "first ‘waist region 407" and a
"second. waist region 408", the first waist region 407 is a strip-like uppzr region of the
| wéfst region 406, and the second waist region 408 is a strip-liké l_ower region of the waist
| region 406 and is ldcated below the first waist r_egion 407. |
- As described above; the waist region 406 i; formed by larﬁinating a> plurality of -
- ‘S.h.eet members that inclﬁde the folded portion 46 and the op.posing ﬁonién 47 of the'ﬁr'st‘ '
- outer éovering sheet 41, the éecond outer covering sheet 42, and the end shee‘tVS. The
‘ ‘ﬁr.st waist region 407 and the upper part of the second waist region 408 are. for_med by the |

“ folded portion 46 and the opposing portion 47 of the first outer cbVerihg sheet 41, and the




10 ‘uppermost second elastic thread 442 (i.e., the lower end of the first waist region 407) to a

15 -absorbent body 20 and preferably has a width of 50 mm or less in the up-down direction.
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~Jlower part of the'second waist region 408 is formed by the folded portion 46, the ,'

foppos'ing portion 47, t_hé second outer covering _shéet 42, and the end sheet 5.. In other

words, the number of sheet members in the first waist region 407 is two and less than the

number (i.e., four) of sheet members in the lower part of the second waist region 408,

Specifically, the first waist region 407 is a region that extends in the up-down

. direction from the edge 111 of the waist opening 11 to the middle of the distance in the

up-down direction between the lower ﬁrst elastic thread 441 qﬁd the uppermost second

clastic thread 442. The second waist region 408 is a region that extends from the middle

- " of the distance in the up-down direction between the lower first elastic thread 441 and the

position that is downwardly distant from the lowermost second elastic threads 442 by a
_distance equivalent to a half of the pitch of the second elastic threads 442. ~ The lower"
end of the second waist region 408 is located above the lower end 461 of the folded

portion 46 (see Fig. 5). The waist region 406 is located above the uppe.r end 25 of the

As illustrated in Figs. 1 and 2, the leg elastic members 43 are disposed along

N .edges 121 of the pair of leg openings 12 and joinedv bet_ween ‘Fhe first and second outer
: 00\‘/ering.shects 41 and 42 of thé outer covering sheet 4 (see ‘Fig. 4). The upper end
~ pomioné of each of the leg elastic member 43 on .both sides are: joiﬁed to the front part 401
: : :and the rear part 403, and the central part of each of the leg elastic members 43 between

~ the upper end portions is joined to the crotch part 402 of the outer covering'sheet main

In the disposable diaper 1, contraction of the leg elastic members 43 causes contractidn of

the outer covering sheet main'body 40, thereby forming leg gathers that come in-contact

with the circumference of the legs of the wearer.

body 40. The leg elastic members 43 each include a plurality of leg elastic threads 431.'. I
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The middle elastic member 45 is disposed between the waist elastic fnerﬁbar 44

and the upper end portions of the'leg elastic members 43 in the up-down direc-tio_n,'.

extends in the righf—leﬁ direction, and is joined to the front part 401 and the rear part 403.

CAS illustrated in Fig. 5, the middle elastic member 45 is disposed between the first outer

cbvering _sheet“41 and the second outer covering sheet 42. Thé‘mi‘ddle elastic member

45 includes a plurality of (in the présent embodiment, 1 2) middle elastic threads 45 a and

" 451b that are arranged in the up-down direction and extend approximately in paralle] with

1

the first and second elastic threads 441 and 442 of the waist elalisti'cv member 44. In the
:jf‘o'llowing description, the upper two of the middle elasti.c threads that are closest 20 the
‘_v'secdnd_ elastic threads 442 are referred to as "first middle elastic threads 451a," and the
'__'lo'welv'.len of the middle elastié threads that are located below first middle elastic th-eads

451a are referred to as "second middle elastic thrcads 451b." The two first rm'ddle

clastic threads 451a are also collectively referred to as a "first middle elastic member 45a",
and the ten second middle elastic threads 451b are also colléctively referred to as a

"Sccohd middlve elastic member 45b." In other words, the middle elastic member 45

“includes the first middle elastic member 45a that is dispbsed approximately in parallel
with the edge 111 of the waist opening 11, and the second middle elastic memter 45b that

~ is disposed approximately in parallel with the first middle elastic member 45a. |

In the present embodiment, the interval between the two first middle elastic

Cthreads 451a is 3.5 mm. The interval between any two second middle claszic threads
“45:1_b‘l‘hat are adjacent to each other alternately changes betw_éen 7 fnm and 14 mm in the
ilp-dbwn_ direction. In other words, taking any. two- second middle elastic threads 451b- '

- that are disposed at an interval of 7 mm as a pair of second middle elastic thr'eads,“the

plu.raljt:y of pairs of second middle elastic threads are disposed at an interval of 1£ mm.

As described above, the regularity of arrangement of the plurality of first middle elastic
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}_ 1hleads 451a in the up-down direction differs from that of the plurahty oI second mldd]e
' L]EISUC tlncads 451b Note that the second mlddle elastlc threads 451b may be dispc sed

ata i‘lxed pitch in the up-down direction.

In the disposable diaper 1, contraction of the middle elastic membef 45 causes

contraction of the outer covering sheet main body 40, thereby for‘ming middle gathers that
‘come in contact with the lower abdominal and hip regions of the. wearer. In the

: following description, a strip-like region of the outer covering sheet 4 where the middle

elastic member 45 is disposed is referred to as a "middle elastic region 409."

0 up- -down direction from the uppermost ﬁrst middle elastic thread 451a to the lowermost

5

.  20 

bpemﬁcally, the middle elastic region 409 is defined as a reglon that extends in the

"‘r.second middle elastic thread 451b. Similarly to the waist region 406, the middle elastic

~ region 409 is also located above the upper end 25 of the absorbent body 20.

Assuming that in the strip-like middle elastic region 409 extending -

approximately in parallel with the edge.lll of the waist opening 11, regions where the
first middle elastic member 45a and the second middle. elastic member 45b are

respectively disposed are respectively referred to as a "first middle elastic region 4¢9z"

and a "second middle elastic region 409b", the first middle elastic region 409a s a

. | strip-like upper region of the middle elastic region 409, and the second middle elastic
~ region 409D is a strip-like lower region of the middle elastic region 409 and located below

‘the first middle elastic region 409a.  Specifically, the first middle elastic region 409a is a

' ‘;1eg,10n that extends in the up- -down direction from the uppermost firs: mlddle elastic
thxead 451a to the middle of the distance between the lower first mlddle elastic thread

_451a and the uppermost second middle elastic thread 451b. The second mlddle elastlcy.v.

xegxon 409b 1s a region thal extends in the up-down direction from the middle of the

dlstance between the lower first middle elastic thread 451a and the -uppermost second

e



*end of the auxiliary region 410 is in contact with the upper ehd of the middle elastic |
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*middle elastic thread 451b (i.e., the lower end of the first middle elastic region >40,9a) to
- the lowermost second middle elastic thread 451b.

"Between the second waist région 408 and the middle élastic region 409 of (the,

outer covering sheet main body 40 of) the outer covering sheet 4 is provided an auxiliary

region 410 that has no elastic members disposed therein. An upper end of the auxiliary

Tegion 410 is in contact with the lower end of the second waist region 408, and a lower

"1'cgion 409. The width of the auxiliary region 410 in the up-down direction is preferasly
v two times or more of the pitch of the second elastic threads 442, and more preferably
three times or more of the pitch of the second elastic threads 442, and is less than or equal -

. to the width of the waist region 406 in the up-down direction. - ‘In the present

N - embodiment, the auxiliary region 410 has a width of 10 mm. = In the disposable diaper 1,

all of the first and second elastic threads 441 and 442 of the waist elastic member 44 and_

_all of. the first middle‘ elastic threads 451a of the first middle elastic member 45a are

colored difterently from the elastic threads of the other elastic members (i.c., the secend

‘middle elastic member 45b and the leg elastic members 43). Spcciﬁcaily; the elastic
~ threads of the other elastic members have a color of the same huc (e.g., white) as the outer
"”covermg, sheet main body 40, whereas the first and second elastlc threads 441 and 442
~and the first middle elastlc threads 451a have a color of dlfferent hue from that of he
‘ outer covering sheet main body 40. Thus, roughly the upper end of the auxiliary region
410 is visually rccogoizable by the second elastic threads 442 m the vicinity of the lower
‘.end of the second waist region.408; and the lower end of the auxiliary region 410 is
‘ Vjsuédl-y_ recognizable by the first middle elastic threads'4513ot the upper end of the
'oliddle elastic region 409. Accordingly, the auxiliary-rcgion 410 is substa'ntiall‘y visu’al.ly“

: _i‘ccogﬁizablc. Alternatively,‘ the auxiliary region 410 may be made visually recognizable

.....
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" bvy, for example, pr’ihtihg a strip-liké pattern extending in the right-ieft direction on the
) z)pxxi_lial'y 1’eéi0n 410 of the duter cov¢ring sheét main body 40.

| .In the present émbodimerit, the plurality of | ﬁfst ela's‘ﬁc threads 441 and‘thel' _'

| ﬁlurality of second elastic threads 442 of t,ﬁe waist elastic member 44, the pl_urality of leg

) '.elg\st,i.‘c threads 431 of the leg elastic members 43 (see Figs. 1 aﬁd 2), and .the plufality of

“' vlmid'dle elastic threads 451a and 4Sib of the middle elastic member 45 are all

' vp'olyurethane yarns having the same elastic modulus and the same fineness. The

B ~ fineness of the polyufethane yarns is in the range of 100 to 2500 dtex, for example.

20
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These elastic threads may, of course, have different finenesses, dnd in another preferable

'examplé,'the disposable diaper 1 may use first and second elastic threads 441 and 442
“having a fineness of 940 dtex and middle elastic threads 451a and 451b-having a fineness’
“of 640 dtex.

These elastic threads are fixed to the outer covering shéet main body 40 by heat "

seal bonding or bonding with a hot-melt adhesive. Preferably, the first elastic threads

441 are fixed to the outer covering sheet main body 40 with an adhzsive applied to the

* first elastic threads 441.  More preferably, no adhesive is applied to the first waist region
407 uself of the outer covering sheet main body 40 (the first outer covering sheet 41 and
" the folded portion 46) from the viewpoint of irnprovihg the texture of the edge of the

- waist opening 1. On the other hand, in the second waist region '408, an adhesive may be

"appl‘ied to both or one of the second elastic threads 442 and the second waist region 408

~of the outer covering sheet main body 40. In the present embodiment, an adhesive is
-applied to the second waist regio.n 408 of the folded portion 46 to fix the folded portion

46 to the opposing portion 47 and the uppér end portion of vt‘he end sheet 5, and no .

a'dhesviye is applied to the first waist region 407 itself and to the éuxiliary region 410 itself.

' Preferabbly, from the viewpoint of improving breathability in the middle elastic region 409,

.....
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-~ the middle elastic threadé 45la and 4.5]b-0f the middle eiastic member 45 are fixed to the

10

" 'o_ut’e-r. co’vering sheet m‘ain' bddyv40 with a n adhesive applied to ihe middle elastic threads
451a and 451b, without any adhesive being applied to the middle elastic regi(l)n 409 itself
' (‘).f l’hé outer.covering.sh'eet main bo'dy 40.  In this .case,l it is possible to furthér impfo&e ‘-
_ breatili'eibility by applying an a‘dhesive to some of the middle.elastic threads 451a and 451b,
: only. i1.1 areas in the vicinity of the pair of strip projecti'ng parts 13, i.e., only at both end

" _ portiqns of some of the middle elastic threads 451a and 451b.

The elongation rate of the first elastic threads 441 when joined to the first waist

- region 407 is equal to the elongation rate of the second elastic threads 442 when joined to

]

the sec'o.nd waist region 408. The number of first elastic threads 441 per unit width of

. the first waist region 407 in the up-down direction, that is, a value obtained by dividing

S

" t'hg total number of first elastic threads 441 by the width of the first waist region 407 in

“the up-down direction, is less than the number of second elastic threads 442 per unit,

width of the second waist region 408 in the up-down direction. Thus, in a stz"e in which

~ the outér covering sheet 4 is eiongated in the right-left dire'cltion (e.g.,ina stéte in which

- ..the disposable diapeir 1 is worn), a first unit contractile force that is a contractile'_fcrce in
B lthe right-left direction per unit width of the first waist region'407 in the up-down dirzction
‘ v.‘is.sm'aller than .a second unit contractile force that is .a‘contractile force in the right-left

direction per unit width of the second waist region 408 in the up~qiown direction.

Accordingly, the second waist region 408 of the waist reéion 406 lclosel'y fits the

- waist area of the wearer, the first waist region 407 comes into relatively soft contact with
_ "the waist area of the wearer. As a result, cutting in of the upper end portions of the pair

e ,01"st1~ip pro_ject‘ing parts 13 into the skin of the wearer can be supptessed. In addition, by

sefting a i'elatively large sécond unit contractile force while setting a rélatively sma!l first

unit contractile force so as to maintain the contractile force in'the entire waist region,406, :
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it is possible to closely fit the first waist region 407 and the second waist region 408 to the

wearer and to pl'evéllt the disposable diaper 1 from slipping off in the up-’down' direction

' wheri being worn.  The first unit contractile force is preferably 70% or less of the second -

“unit contractile force, and in the present embodiment, the first unit contractile force s

approximately 50% of the second unit contractile force.

Here, when a pants-type disposable diaper is put on or taken off, the wearer's feet

- are put mto the pair of leg openings of the disposable dlapef and then the disposeble
. d1ape1 is pulled up along the body of a wearer, or the dxsposable dlaper bemg worn by the
. wearer is pulled down along the body of the wearer. At this tlm_e, the wals’t opening is
- widened in order to avoid the edge of the waist opening catchil‘xjgzon part of the body~of
~ the wearer. lﬁ such a case‘, in the disposable diaper 1 in whichi the first unit contractile
forée i.s smaller than the second unit contractile force, the edge of the waist opening 11

can be widened by a small force. It is thus possible to easily move the dispOsab‘le diaper

- T along the body of the wearer.

From the Viewpoint of preventing the disposable diaper | from slipping off m the

up'—_dQWn direction when being worn, the contractile force per tnit width of the entire

© waist régioh 406 is preferably 1 ¢cN/mm or more (more preferably, 2 ¢cN/mm or more).

" The contractile force per unit width of the entire waist region 406 is measured as

described below, using a “TENSILON (model type: RTG-1210)" manufactured by A&D

. Co., Ltd. as a measuring machine. Note that the first unit contractile force, the second

©unit contracti]e force, and a middle unit contractile force which will be described later, are

- also measured by the same method. .

_ ]usl a test Specm]en is obtained by cutting out the walst region 406 of the

dlSpObable diaper | along the entire W1dth thereof in the up-dowrn dlrectlon Next, both

ends of the test specimen in the right-left direction (ie., the direction}in’which ‘the first



'- _1‘0 E of the test specimen that contracts due to the first elastic threads 441 and the second
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- clastic threads 441 and the second elastic threads 442 extend) are held by clamp pcrtions
~of the measuring machine, and the test specimen is pulled in the right-left direction, and
the load until the test specimen returns to its original shape is measured. At this time,
‘. v'.the test sbeeimen is pulled to up to 90% of the length in the right-left direction of a test

‘specil_nen that is not provided with the first elastic threads 441 and the second elastic_

i’hl'eads 442 (i.e., the length of a test specimen that does not cont"r':act). - The pulling of the

test specimen and measurement of load are repeated a plural’ify of times. Then, the

measurement results-are used to obtain the load at the time when the length of the test

'specifnen is 180% of the length of the test specimen before being pulled (i.e., the length

elastic threads 442) and to obtain an average load that is an a\E/:érage value of the loads

obtained by the plurality of measurements. Then, the 'averagé load is divided by the

- ~width of the test speeimen in the up-down direction so as to obtain the contractile force

‘per unit width of the test specimen.

As describ_ed above, in the outer covering sheet 4, the nlimber of sheet members ]

in the first waist region 407 is reduced to less than the number of sheet members in the

: seeond waist region 408.  This reduces the number of sheet members constituting the

- upper.end portions of the pair of strip projecting parts 13, thus making it possible to

reduce stiffness.  As a result, it is possible to further suppress cutting in of the uppar end
-portions of the pair of strip projecting parts 13 into the skin of ti’ie wearer. In addition,

- the edge of the waist openihg 11 can be widened by a small force!

The folded portion 46 is formed by folding the first outer covering sheet 41 of

- the outer covermg sheet 4 at the edge 111 of the waist openmg il and the waist elastic

s

- "membel 44 is disposed between the folded portion 46 and the opposing portlon 47.

In

tlns way, the edge 111 of the waist opening 11 and the upper end portions’ of the pair of

o
ey

G
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" excessively compressed.

24

~ strip projecting parts 13 are formed by the fold in the continuous sheet member. It is

thus possible to further suppress cutting in of them into tHe ‘skin of the wearer, as

: éoinpax‘ed with the case in which a cut edge of the sheet member forms the edge 111 of
‘the waist opening 11 and the upper end portions of the strip projecting parts 13.
- Moreover, in the waist region 406, the pitch in the up-down direction between the

plurality of first.elastic threads 441 is made greater than the pitch in the up-dowfl

direction between the plurality of second elastic threads 442. Thus, the first unit

“contractile force in the first waist region 407 can be readily reduced to smaller than the

second unit contractile force in the second waist region 408.

In the disposable diaperll, the elongation rate of the niiddle elastic threads 451a

~and 451b when joined to the middle elastic region 409 is edial to or lower than the

clongation rate of the first elastic threads 441 when joined to the first waist region 407.

- The number (average number) of middle elastic threads '451a.a'nd 451b per unit width of
‘ the middle elastic _regioni 409 in the Llp-dOWn direction is less than vthe number of first
.e‘lastic threads 441 per unit width of the first waist region 407 in the up-down direction.
."l‘bhus, in thé state in which the outer covering sheet 4 is eiOngated in the.right-l(sft'. ‘

direction, the middle unit contractile force that is an average contractile force in the '

right-left direction per unit width of the middle elastic regioh 409 in the up-down

‘direction is smaller than the first unit contractile force and theé second unit contractile
force described above. Accordingly, in the middle elastic region 409, the disposable .

- diaper 1 can closely.ﬁt the wearer while preventing the skin of the wearer from being.

As described above, in the outer covering sheet 4, no elastic members are

' ‘ ~disposed in the auxiliary region 410 located between the second Waisf region 408 and the

' n‘xidd]¢ elastic region 409. . Accordingly, in the state in which the outer covering sheet 4

.......
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is elongated in the right-left direction, the contractile force in the right-left direction per

- unit width of the au>.(_iliary region 410 in the up-down direction is smaller than any of the

middle unit contractile force, the first unit contractile fore, and the second unit

~contractile force. This allows the di’sposéble diaper 1, when being put on or taken off, to
Cbe easily and firmly grasped by hooking fingers deep into the auxiliary region 410,
| enabling the disposable diaper 1 to be easily moved along the Body of the wearer. The

auxiliary region 410 can be easily recognized and used because it is visually recognizable..

From the viewpoint of hooking fingers-into the auxiliary region 410, the auxiliary region

~ 410 preferably has a width of 7 mm or more in the up-down direction.

In the case where the middle elastic region 409 is segménted into the first middle

elastié region 409a and the second middle elastic region 409b, the elongation rate of the

first middle elastic threads 451a when joinéd to the first middle elastic region 409a is

- equal to the elongation rate of the second middle elastic threadsl.451b when joined to the

second middle elastic region 409b. The number of first middle elastic threads 451a per

“unit width of the first middle elastic region 409a in the up-down direction is greater than
" the number of second middle elastic threads 451b per unit width of the second middle

“elastic region 409b in the up-down direction. Accordingly, in the state in ‘which the

outer covering sheet 4 is elongated in the right-left direction, the contractile force in the

right-léft direction per unit width of the first middle elastic region 409a in the up-down

" direction is greater than the contractile force in the right-left diréction per unit width of

the second middle elastic region 409b in the up-down direct_ion.

Because the ¢ontractile force in the first middle elastic fegion 409a adjacent to

‘the auxiliary region 410 is greater than the contractile force in the second m'ivddle elastic
“region 409b located below the first middle elastic region 409a, the first middle elastic

- region 409a readily tracks and pulls up around its entire circuthé%ence when part of the
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“auxiliary region 410 is pulled up at the time of putting on or taking off the disposable

diaper | in which a great force acts locally on the auxiliary regibn 410, thus enabling the

 disposable diaper 1 to be smoothly pulled up. In addition, in the disposable diapér 1, the

5

LA

| contractile force in the first middle elastic region 409a can be easily made greater than the

contractile force in the second middle elastic region 409b by sétting the elongation rates

“of the first middle elastic threads 451a and the second middle elastic threads 451b in
joining to the same value and setting the pitch in the up-down direction between the “irst

" middle elastic threads 451a to be smaller than the pitch (average pitch) between the

second middle elastic threads 451b.

~_ Preferably, the elongation rate of the first middle elastic threads 451a when

| “joined to the first middle elastic region 409a 1s equal to the elon.‘gation'raté of the second .
: elastic threads 442 when joined to the second waist region 408; and the number of first
" middle elastic threads 451a per unit width of the first middle elastic region 409a in ths ,

.. up-down direction is approximately equal to the number of secord elastic threads 442 pei'

[
\

~ unit width of the second waist region 408 in the up-down direction. Accordingly, in the

‘state in which -the outer covering sheet 4 is elongated in the right-left direction, the

] ;ﬁ;ontractile force in the right-left direction per unit width of the fitst middle elastic region
409a in the up-down direction is approximately equal to the secotid unit contractile force

in the second waist region 408 (e.g.; the difference between theése contractile forces is -

10% or less of one.of the contractile forces). This allows the second waist region 408

“and lhev first middle elastic region 409a located on both sides of fhé auxil.iary. region 410
in the up-down direction to closely fit the skin of the wearer at apﬁroximately the same
'.l'prc;ssure and prevents the skin of the wearer froin being comb’fessed locally. In the
disposable diaper 1, th‘e‘.contractile force in the first middle elastic fegion 409a can be

‘readily made equal to the second unit contractile force in the second waist region 408 by
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‘setting the elongation rates of the first middle elastic threads 451a and the second elastic

threads 442 when joined to the same elongation rate and setting the pitch in the up-down

" ~ direction between the first middle elastic threads 451a and the pitch in the up-down

: direction between the second elastic threads 442 to the same pitCH

In the disposable diaper 1, the numbers of the first elastic threads 441 and the

v

second elastic threads 442 may be appropriately changed ds long as the first unit

: contractile force is smaller than the second unit contractile force. For example, in the

| 'Case-Where the first waist elastic member 443 includes only one first elastic ~hread 441,

“the upper end of the first waist region 407 is the edge 111 of the waist opening 11, and the.

lower end of the first waist region 407 is at a position in the middle of the distance in the -
- up-down direction between the first elastic thread 441 and the '{ippermostb second elastic

~ thread 442. In the case where the second waist elastic membet 444 includes only one

second elastic thread 442, the upper end of second waist region 408 is at a position in the

_middle of the distance in the up-down direction between the secofid elastic thrzad 442 and

. the lowermost first elastic thread 441, and the lower end of the sécond waist region 408 is

. at a position distant from and below the second elastic thread 442 by the distance in the

o :up-'down direction between the upper end and the second elastic thread 442.  Similarly,

*the number of first middle elastic threads 451a and second middle elastic th-eads 451b

may be changed.

As described above, in the disposable diaper 1, the first bnit contractile force in

the first waist region 407 is reduced to smaller than the secondvuni!t contractile force in.the

} ‘ secbnd waist region 408 by setting the pitch of the plurality of first elastic threads 441 in

- the up-down direction to be greater than the pitch of the plurality of second elastic threads .

447 in the up-_do‘wn direction. However, in the case where the first unit contractile force

- is reduced to smaller than the second unit contractile force by other methods, the pitch of



28

the first elastic threads 441 may be smaller than or equal to the pitch of the second elastic
- threads 442 (the same appliés to the pitch of the first middle elastic threads 451a and the

- pitch'of the second middle elastic threads 451b).

: Fbr example, in the disposable diaper 1, the first unit contractile force may be
reduced to smaller than the second unit contractile force by setting the elongation rate of

cach first elastic thread 441 when the plurality of first elastic thieads 441 of the first waist

“elastic member 443 are joined to the first waist region 407 to be lower than the elongation

- - rate of each second elastic thread 442 when the plurality of second elastic threads 442a of

" the second waist elastic member 444 are joined to the second waist region 408. In this

- case as well, the first unit contractile force can be reduced to srialler than the second unit

contractile force. Similarly, the contractile force in the first middle elastic region 409a.

‘may be made greater than the contractile force in the second rﬁidd]e elastic r‘egionv4()9b

by setting the elongation rate of each first middle elastic thread 451a when the plurality of

first middle elastic threads 451a of the first middle elastic member 45a are joined to the

first middle elastic region 409a to be higher than the elongation rate of each second

middle elastic thread 451b when the plurality of second middle‘éléstic threéds 451b of the

second middle elastic member 45b are joined to the second rﬂiddle-elastic region 409b.

* The elbngatioh rates of these elastic threads are preferably in the range of 1.1 times to 5.0

" limies, for example.

Alternatively, the first unit contractile force may be reduced to smaller than the

second unit contractile force by using, as the first waist elastic member 443, first el_astic

‘threads 441 that have a lower elastic modulus than that of*the sécond elastic threads 442

of the second waist elastic member 444, or first elastic threads 441 that have a lower

fineness than that of the second elastic threads 442. In cither case, the first unit

contractile force can be readily reduced to smaller than the second unit contractile force. -

.......
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~ Similarly, the contractile force in the first middle elastic regior 409a may be easily made
greater than the contractile force in the second middle elastic region 409b by using, as the |
 first iniddle elastic member 45a, first middle elastic threads 4514 that have a higher elastic

" modulus than that of the second middle elastic threads 451b of the second middle elastic

member 45b, or first middle elastic threads 451a thatvhave a hi'gher ﬁnenesé than that of

. the second middle elastic threads 451b.

‘While the above has been a description of an embodiment of the present

invention, the present invention is not limited to the embodiment described abovz, and

* . various modifications are possible.

10

‘In the state in which the outer covering sheet 4 is dlongated in the right-left

“direction, an elastic member may be provided in the auxiliary region 410 as long &s the

contractile force in the auxiliary region 410 is smaller than any of the “-m‘iddle' unit -

'chtréctile force, the first unit contractile force, and the second unit contractile force.

The leg elastic members 43, the waist elastic member 44, and the middle =lastic

~-member 45 may be strip-like polyurethane films, or filiform ot strip natural rubber, for

- example, similarly to the side wall elastic member 35 of the side sheet 3. Preferably,

polyurethane yarn covered with fibers is used from the viewpoint of improving the texture

" ~ of the disposable diaper 1.

While the middle unit contractile force is smaller thar the first unit contractile

force and the second unit contractile force in the above-describe(l embodiment, the middle

~unit contractile force may be greater than or equal to the first unit contractile force as long

'z-xs'-slipping-off in the up-down direction of the disposable diapefi 1, when being worn, is

prevented by setting the contractile force per unit width of the efitire waist region 406 to

“an appropriate value.

The structure of the "above-described disposable diaper 1 may be used for

.....



~ The configurations of the above-described preferred embodiments dand variations.

While the invention has been shown and described in detail, the foregoing

deséription is in all aspects illustrative and not restrictive. It is therefore understood that
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' 'pants-type absorbent articles other than disposable diapers.

may be appropriately combined as long as there are no mutual inconsistencies.

* numerous modifications and variations can be devised without departing from the scope

" of the invention.

_ Reference Signs List

Disposable diaper
Outer cove}ring' sheet -
End sheet

Waisf opening

Leg opening

Strip projecting part
Abéorbent body
Upber end

Leg elastic member
Waist elastic member
Middl_e elastic membef

First middle elastic member -

Second middle elastic member
Folded portion

Opposing portion

111, 121 Edge

,,,,,
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400 Line of connection
401 Front part
Crotvch part
403 Rear part B
404, 405 Area
406 Waist region
407 First waist region
408 Second waist region {
;109' Midvdle elastic region
| 409a  First middle elastic region
409b  Second middle elastic region
410 Auxiliary region
| .,44_1 First elastic thread
442 Second elastic thread
- 443 First waist elastic member
444 Secbnd waist elastic member
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Claims
1. A pants-type absorbent article cofnprisihg:

an outer coveringsheet having a waist opening at an upper end and a pair of

leg openings in a lower portion; and

an absorbent body attached to a wearer side of said outer éovering sheet to
absorb body waste discharged from 2 wearer,v' |

wherein said outer covering sheet includes:

a front part to be located on a belly side of said wearer;

a rear part to be located on a back side of said wearer, both side ends of said
rear part being connected to both side eh_ds of said front part; |

a crotch part ﬁontmuous with said front part and said rear part;

‘a pair of strip projecting parts formed by joining inner surfaces of areas of said
front part that are laterally continuous with said both side énds of said front pan and
inner surfaces of areas of said rear part that are laterally continuous with said both side
ends of said rear part, each of said paif of strip projecting parts having a strip-like
shape that extends in an up-down direction and projecting laterally from a lin¢ of
connection between said front part and said rear part; | |

a waist elastic member joined to said front part and said rear part in a waist
region located along an edge of said waist opening, and configured to contract to form
a waist opening géther; -

a legvelastic members joined to said crotch part along edges bf said pair of leg

openings and configured to contract to form a pair of leg opening gathers; and

~a middle elastic member joined to said front part and said rear part in a space

‘in said up-down direction between said waist elastic member and said leg elastic

members, and configured to contract to form a middle gather,
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said waist elastic member includes: ' . o o=
‘a first waist elastic member disposed approximately in parallel with said edge. | N
of said waist opening in a first waist region that is an upper part of said waist region; ' -
and | ‘ .
‘ v v . : _ _ o
5 v a second waist eléstic member disposed approximately in parailel with said l_“

first waist elastic member in a second waist region that is a region of said waist region

below said first waist regi‘on, and ‘ o

~in a state in which said outer covering sheet is elongated in a right-left = -

direction perpendicular to said up-down direcﬁon, a first unit contractile force that is a

| 10 comractile force in éaid right—'left direction per unit width ‘of- said first waist region in
said up-down direction is smaller than a second unit contractile force that is a

contractile force in said right-left direction per unit width of said second waist region in

said up-down direction.

2.. The absorbent article according to claim 1, wherein

15 said waist region is located above an upper end of said absorbent body.

3. The absorbent article according to claim 1, wherein

 said waist region has a width of 50 mm or less in said up-down direction.

4. The absorbent article according to claim 1, wherein

" said outer covering sheet includes a folded portion formed by folding said

20 outer covering sheet toward a wearer at said edge of said waist opening, and

said waist elastic member is disposed between said folded portion and a

- portion of said outer covering sheet that faces said folded portion.
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5. The absorbent article according to claim 1, wherein
said waist region is formed by laminating a plurality of sheet members, and

the number of sheet members in said first waist region is less than the number

of sheet members in said second waist region.

6. The absorbent article according to claim 1, wherein

said first unit contractile force is 70% or less of said second unit contractile

force,

7. The absorbent article accordihg to claim 1, wherein

said first waist elastic member includes a plurality of first elastic threads that

are arranged in said up-down direction and each extend approximately in parallel with

said edge of said waist opening,

said second waist elastic member includes a plurality of second elastic threads

that are arranged in said up-down direction and each extend approximately in parallel.

with said plurality of first elastic threads, and

a pitch in said up-down direction between said plurality of first elastic threads

is greater than a pitch in said up-down direction between said plurality of second elastic

threads.

8. The absorbent article according to claim 1, wherein

an elongation rate of said first waist elastic member when joined to said first
waist. region is lower than an elongation rate of said second waist elastic member when

joined to said second waist region.
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9. The absorbent article according to claim 1, wherein

said first waist elastic member has a lower elastic modulus than an elastic

modulus of said second waist elastic member.

10. The absorbent article according to claim 1, wherein

said first waist elastic member has a lower fineness than a fineness of said

second waist elastic member.

11. The absorbent article according to any one of claims 1 to 10, wherein
said outer covering sheet includes an auxiliary region between said second

“waist region and a middle elastic region in which said middle elastic member is

10 disposed, and

direction, a contractile force in said right-left direction per unit width of said auxiliary

region in said up-down direction is smaller than any of a contractile force in said

right-left direction per unit width of said middle elastic region in said up-down

15 direction, said first unit contractile force, and said second unit contractile force.

12. The absorbent article according to claim 11, wherein

- said auxiliary region has no elastic member disposed therein.

13. The absorbent article according to claim 11, wherein

% ~ said auxiliary region is visually recognizable.

in a state in which said outer covering sheet is elongated in said right-left -
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- 14. The absorbent article according to claim 11, wherein
said middle elastic member includes:

~ a first middle elastic member disposed approximately in paralle'l with said edge

of said waist opening in a first middle elasticvregion that is an upper part of said middle

elastic region; and

a second middle elastic member disposed approximately in parallel with said
first middle elastic member in a second middle elastic region that is a region of said
middle elastic region below said first middle elastic region, and | |

in a state in which said outer covering sheet is elongated in said right-left

direction, a contractile force in said right-left direction per unit width of said first

middle elastic region in said up-down direction is greater than a contractile force in said

right-left direction per unit width of said second middle clastic region in said up-down

direction.

15. The absorbe_nt article according to claim 14, wherein

in a state in which said outer covering sheet is elongated in said right-left

.direction, the contractile force in said right—left direction per unit width of said first

- middle elastic region in said up-down direction is approximately equal to said second

unit contractile force.

,,,,,,,
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