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{Description} 

{Title of Invention} 

DISPOSABLE WEARING ARTICLE 

{Technical Field} 

5 {0001} 

The present invention relates to disposable wearing 

articles and more particularly to disposable wearing articles 

such as disposable diapers, disposable toilet-training pants, 

disposable incontinent pants, disposable sanitary pants and the 

10 like, each provided in a crotch region thereof with leg elastic 

elements secured thereto in a curved state. 

{Background} 

{0002} 

Conventionally, wearing articles including elasticized 

15 lateral portions adapted to be put in close contact with the 

wearer's thighs are known. For example, JP 2000-254176 A (PTL 

1) discloses a disposable wearing article including a pair of 

elasticized lateral portions on both sides of a 

liquid-absorbent structure each provided with a plurality of 

20 strand- or string-like leg elastic elements. 

{Citation List} 

{Patent Literature} 

{0003} 
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{PTL 1} JP 2000-254176 A 

{Summary} 

{Technical Problem} 

{0004} 

5 In wearing articles such as disposable diapers, it is 

generally required for a crotch region to have, in its middle 

and in the vicinity thereof, a fit better than that in the other 

regions in order to prevent body waste from sideway leaking out 

of the article. In the wearing article according to the 

10 invention disclosed in PTL 1, each of elasticized lateral 

portions is provided in its entire area in a transverse 

direction with leg elastic elements extending in a longitudinal 

direction in parallel one to another at regular intervals. With 

such an arrangement, it is impossible to make a tensile stress 

15 in the middle of the crotch region outstanding. While the 

tensile stress generated by the leg elastic elements may be 

locally enhanced by adjusting the total number or the total 

tensile stress of the leg elastic elements, when such measure 

is adopted that the elasticized lateral portions as a whole 

20 should excessively tighten the wearer's legs and create a 

feeling of discomfort against the wearer. Furthermore, to 

increase the number of the elastic elements locally, an 

additional step for this purpose will be required. 
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{0005} 

An object of the present invention is to provide a 

disposable wearing article improved so that the tensile stress 

in the middle of the crotch region as well as in the vicinity 

5 thereof can be set to be higher than in the other regions without 

adjusting the number and thickness of the leg elastic elements 

and a relatively large body waist retaining space can be formed 

to protect the wearer' s skin from being soiled with body waste. 

{Solution to Problem} 

10 {0006} 

According to the present invention, there is provided a 

disposable wearing article having a longitudinal direction and 

a transverse direction orthogonal to the longitudinal direction, 

including a side facing the wearer1 s skin and a side facing away 

15 from the wearer' s skin, a front waist region, a rear waist region 

and a crotch region extending between the front and rear waist 

regions. 

{0007 } 

The improvement according to the present invention is 

20 characterized in that the article further includes front and 

rear elastic waist panels defining the front and rear waist 

regions, a crotch member located in the crotch region and a part 

of the front and rear waist regions and having a front end and 
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a rear end bonded to the front waist panel and the rear waist 

panel, respectively, and a liquid-absorbent structure bonded 

to the crotch region on the side facing the wearer's skin, the 

crotch region has elasticized lateral portions formed by 

5 folding lateral portions of the crotch member and adapted to 

be spaced upward from the liquid-absorbent structure, each of 

the elasticized lateral portions is provided with strand- or 

string-like leg elastic elements extending from the crotch 

region to the front and rear waist regions, the leg elastic 

10 elements comprise first leg elastic elements extending 

rectilinearly in the longitudinal direction immediately 

inboard of the respective elasticized lateral portions and 

second leg elastic elements extending in the longitudinal 

direction outboard of the first leg elastic elements as viewed 

15 in the transverse direction, each of the second leg elastic 

elements comprises rectilinear segments disposed in the front 

and rear ends of the crotch member and extending in the front 

and rear waist regions and a concavely curved segment located 

in the crotch region, and elasticized regions defined by the 

20 first leg elastic elements have tensile stress higher than that 

of elasticized regions defined by the second leg elastic 

elements. 
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{0008} 

The present invention additionally includes embodiments 

as follows: 

(1) A dimension by which each pair of the adjacent second leg 

5 elastic elements is spaced from each other in the transverse 

direction is gradually reduced as the second elastic elements 

get closer to the middle zone of the crotch region. 

(2) The concavely curved segment of the second leg elastic 

elements has a tensile stress higher than that of the 

10 rectilinear segments of the second leg elastic elements. 

(3) The front and rear ends of the crotch member are bonded to 

the outer surfaces of the front and rear elastic waist panels, 

respectively. 

(4) The front adhesive region substantially overlaps an inner 

15 end of the front waist panel and has a substantially trapezoidal 

shape contoured by an inner end extending in the transverse 

direction between the inner side edges of the respective 

elasticized lateral portions, an outer end substantially 

overlapping the front end of the crotch member and extending 

20 in the transverse direction, and both side edges obliquely 

extending from the outer end toward the inner end between the 

inner and outer ends, and the rear adhesive region has a 

substantially rectangular shape which is transversally long and 



6 

includes an inner end extending in the transverse direction and 

substantially overlapping an inner end of the rear waist panel 

and an outer end extending in the transverse direction and 

substantially overlapping an rear end of the crotch member. 

5 {Advantageous Effects of Invention} 

{0009} 

According to the present invention, the crotch region is 

provided along side edges thereof with a plurality of leg 

elastic elements contractibly attached thereto under tension 

10 so as to extend in the longitudinal direction. Of the elastic 

elements defining the leg elastic elements, the elastic 

elements lying on the outside as viewed in the transverse 

direction have concavely curved segments in the longitudinally 

middle zone of the crotch region and in the vicinity thereof. 

15 With this unique arrangement, the tensile stress of the regions 

defined by these concavely curved segments may be set to be 

higher than in the other regions without varying the kind, the 

number and the thickness of the elastic elements. 

{Brief Description of Drawings} 

20 {0010} 

{Fig. 1} Fig. 1 is a perspective view showing a disposable 

diaper as one example of disposable wearing articles according 

to a first embodiment of the present invention. 
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{Fig. 2} Fig. 2 is a partially cutaway plan view showing the 

diaper as has been developed and flattened in the front-back 

direction after the front and rear waist regions have been 

peeled off at seams as viewed from the inner surface of the 

5 diaper. 

{Fig. 3} Fig. 3(a) is a sectional view taken along the line 

III-III in Fig. 2 and Fig. 3(b) is a sectional view similar to 

Fig. 3(a) but illustrating the diaper put on the wearer' s body. 

{Fig. 4} Fig. 4 is a sectional view taken along the line IV-IV 

10 in Fig. 2. 

{Fig. 5} Fig. 5 is a plan view of a crotch member. 

{Fig. 6} Fig. 6 is a perspective view illustrating a part 

of the diaper manufacturing apparatus used to make the crotch 

member. 

15 {Fig. 7} Fig. 7 is a plan view similar to Fig. 5, showing 

the second embodiment of the present invention. 

{Description of Embodiments} 

{0011} 

<First Embodiment> 

20 Fig. 1 is a perspective view showing a disposable diaper 

10 as one example of the disposable wearing articles according 

to a first embodiment of the present invention, Fig. 2 is a 

partially cutaway plan view showing the diaper 10 as has been 
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developed and flattened in the front-back direction after front 

and rear waist regions have been peeled off from each other at 

seams 18 as viewed from the inner surface of the diaper 10, Fig. 

3(a) is a sectional view taken along the line III-III in Fig. 

5 2 and Fig. 3(b) is a sectional view similar to Fig. 3(a) but 

illustrating the diaper 10 put on the wearer's body, Fig. 4 is 

a sectional view taken along the line IV-IV in Fig. 2 and Fig. 

5 is a plan view of a crotch member 12. In Fig. 5, a 

liguid-absorbent structure 40 is not illustrated for 

10 convenience of illustration. 

{0012} 

Referring to Figs. 1 and 2, the disposable diaper 10 has 

a longitudinal direction Y and a transverse direction X 

orthogonal to the longitudinal direction Y, an imaginary center 

15 line P-P bisecting a dimension of the diaper 10 in the transverse 

direction X, including a side facing the wearer's skin and a 

side facing away from the diaper wearer's skin, an annular 

elasticized waist panel 11 and a crotch member 12 attached to 

the side of the annular waist panel 11 to define a front waist 

20 region 13, a rear waist region 14 and a crotch region 15 extending 

in the longitudinal direction Y between the front and rear waist 

regions 13, 14. The diaper 10 is formed symmetrically about the 

imaginary center line P-P. The elastic waist panel 11 includes 
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a front waist panel 16 defining the front waist region 13 and 

a rear waist panel 17 defining the rear waist region 14. 

{0013} 

The front waist panel 16 has a horizontally long 

5 substantially rectangular shape contoured by an inner end 16a 

intersecting with the crotch member 12 and extending in the 

transverse direction X, an outer end 16b opposed to and spaced 

from the inner end 16a and extending in the transverse direction 

X and both side edges 16c, 16d extending in the longitudinal 

"10 direction Y between the inner and outer ends 16a, 16b. 

{0014} 

The rear waist panel 17 is substantially the same as the 

front waist panel 16 in size as well as in shape and its 

horizontally long substantially rectangular shape is contoured 

15 by an inner end 17a intersecting with the crotch member 12 and 

extending in the transverse direction X, an outer end 17b 

opposed to and spaced from the inner end 17a and extending in 

the transverse direction X and both side edges 17c, 17d 

extending in the longitudinal direction Y between the inner and 

20 outer ends 17a, 17b. 

{0015} 

Both side edges 16c, 16d of the front waist panel 16 and 

both side edges 17c, 17d of the rear waist panel 17 are put flat 
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and joined together at seams 18 arranged intermittently in the 

longitudinal direction Y to define a waist-opening 20 and a pair 

of leg-openings 21 (See Fig. 1) . The seams 18 may be formed by 

joining means of well known art, for example, various kinds of 

5 heat-sealing techniques such as heat-embossing treatments or 

ultrasonic sealing treatments. 

{0016} 

The front waist panel 16 includes a first topsheet 23 lying 

on the side facing the wearer's skin and a first backsheet 24 

10 lying on the side facing away from the wearer's skin, each being 

formed of breathable and hydrophobic nonwoven fabrics or 

liquid-impervious but moisture-pervious plastic sheets or 

laminated sheets thereof wherein these two sheets are bonded 

to each other by the intermediary of hot melt adhesives (not 

15 shown) applied to at least one of these sheets 23, 24. Between 

the first topsheet 23 and the first backsheet 24, a plurality 

of strand- or string-like front waist elastic elements 25 

extending in the transverse direction X are contractibly 

attached under tension in the transverse direction X with hot 

20 melt adhesives (not shown) so that the front waist panel 16 may 

be elasticized at least in the transverse direction X. It is 

also possible to bond the first topsheet 23 and the first 

backsheet 24 to each other only by the intermediary of hot melt 
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adhesives with which the respective elastic elements 

constituting the front waist elastic elements 25 are coated. 

{0017} 

The rear waist panel 17 includes a second topsheet 26 lying 

5 on the side facing the wearer's skin and a second backsheet 27 

lying on the side facing away from the wearer's skin, each being 

formed of breathable and hydrophobic nonwoven fabrics or 

liquid-impervious but moisture-pervious plastic sheets or 

laminated sheets thereof wherein these two sheets are bonded 

10 to each other by the intermediary of hot melt adhesives (not 

shown) applied to at least one of these sheets 26, 27. Between 

the second topsheet 26 and the second backsheet 27, a plurality 

of strand- or string-like rear waist elastic elements 28 

extending in the transverse direction X are contractibly 

15 attached under tension in the transverse direction X with hot 

melt adhesives (not shown) so that the rear waist panel 17 may 

be elasticized at least in the transverse direction X. It is 

also possible to bond the second topsheet 26 and the second 

backsheet 27 only by the intermediary of hot melt adhesive with 

20 which the respective elastic elements constituting the rear 

waist elastic elements 28 are coated. 

{0018} 

The crotch member 12 is contoured by a front end 31 
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extending in the transverse direction X in the front waist 

region 13, a rear end 32 opposed to and spaced from the front 

end 31 in the longitudinal direction and extending in the 

transverse direction X in the rear waist region 14 and both side 

5 edges 33, 34 spaced from and opposed to each other in the 

transverse direction X and extending in the longitudinal 

direction Y. In the diaper 10 having been developed and 

flattened, the crotch member 12 is substantially formed of a 

vertically long rectangle (See Fig. 2). 

10 {0019} 

The crotch member 12 has a front end 35 attached to the 

outer surface of the front waist panel 16, a rear end 36 attached 

to the outer surface of the rear waist panel 17, an intermediate 

zone 37 extending in the longitudinal direction Y between the 

15 front and rear ends 35, 36, a crotch topsheet 38 formed of a 

plastic film, a crotch backsheet 39 formed of a breathable and 

hydrophobic nonwoven fabric and a liquid-absorbent structure 

40 attached to the side of the crotch topsheet 38 facing the 

wearer's skin. The crotch topsheet 38 and the crotch backsheet 

20 39 are bonded to each other with hot melt adhesives (not shown) 

applied to at least one of these two sheets 38, 39. Both lateral 

portions of these two sheets 38, 39 bonded to each other are 

folded inward to define a pair of elasticized lateral portions 
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41 extending in the longitudinal direction Y on the inner 

surface of the liquid-absorbent structure 40. The 

liquid-absorbent structure 40 at least includes a semi-rigid 

absorbent core formed from a mixture of super-absorbent polymer 

5 particles and fluff pulp fibers having stiffness higher than 

the other sheets and wrapped with a liquid-pervious sheet. 

{0020} 

The respective elasticized lateral portions 41 have inner 

side edges 42 defined by the respective side edges of the crotch 

10 top- and backsheets 38, 39 bonded together, front and rear ends 

44, 45 and outer side edges 43 defined by fold lines 

(corresponding to the both side edges 33, 34 of the crotch member 

12) along which the elasticized lateral portions 41 are folded 

inward in the course of making the diaper 10. At the front and 

15 rear ends 44, 45 of the respective elasticized lateral portions 

41, front and rear ends of the crotch topsheet 38 defining the 

respective elasticized lateral portions 41 and front and rear 

ends of the crotch backsheet 39 are sealed together with 

adhesive regions 48, 49 extending in the transverse direction 

20 X, respectively. In consequence, body waste flowing and 

permeating into the respective elasticized lateral portions 41 

through the front and rear ends 44, 45 should not leak out of 

the diaper 10. Though not illustrated, the front and rear ends 
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44, 45 of the elasticized lateral portions 41 are secured to 

the crotch topsheet 38 defining the front and rear ends 31, 32 

of the crotch member 12 by various types of bonding means such 

as adhesives. With the front and rear ends 44, 45 of the 

5 elasticized lateral portions 41 secured to the front and rear 

ends 31, 32 of the crotch member 12 in this manner, body waste 

excreted onto the liquid-absorbent structure 40 should not leak 

out of the diaper 10 through a gap which would otherwise be left 

between the front and rear ends 44, 45 of the elasticized lateral 

10 portions 41 and the front and rear ends 31, 32 of the crotch 

member 12. The adhesive regions 48, 49 may be formed by various 

types of the same adhesives as or different from the hot melt 

adhesives applied to the entire inner surfaces of the crotch 

top- and backsheets 38, 39, or the other means such as heat 

15 sealing treatments, and ultrasonic sealing treatments or 

combinations thereof. 

{0021} 

Referring to Figs. 2 through 5, the elasticized lateral 

portions 41 are respectively provided with a plurality of 

20 strand- or string-like first leg elastic elements 50 and a 

plurality of strand- or string-like second leg elastic elements 

51 and thereby the elasticized lateral portions 41 are 

elasticized at least in the longitudinal direction Y. The first 
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and second leg elastic elements 50, 51 are sandwiched between 

the two sheets 38, 39 and secured thereto under tension in the 

longitudinal direction Y with hot melt adhesives (not shown). 

Specifically, in the disposable diaper for adult, front and rear 

5 ends 50a, 51a, 50b, 51b of the first and second leg elastic 

elements 50, 51 are located at a distance of about 15 to about 

100mm from the front and rear ends 44, 45 of the elasticized 

lateral portions 41. While the first and second leg elastic 

elements 50, 51 are provided in the form of strand- or 

10 string-like elastic elements according to the present 

embodiment, sheet-like elastic elements may be used so long as 

the desired effect of the present invention can be obtained. 

{0022} 

The first and second leg elastic elements 50, 51 have the 

15 front and rear ends 50a, 51a, 50b, 51b are retracted inward from 

the front and rear ends 44, 45 by so-called cut-back and, for 

the purpose of uplift prevention, preferably these front and 

rear ends 50a, 51a, 50b, 501b are locally coated with larger 

amount of adhesives than the amount of adhesives applied to the 

20 other regions. More specifically, the basis mass of adhesives 

to fix the first and second leg elastic elements 50, 50 as whole 

between the crotch top- and backsheets 38, 39 is preferably in 

a range of 0.5 to 10.0g/m2 while the basis mass of adhesives 
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to sandwich the front and rear ends 50a, 51a, 50b, 51b between 

the two sheets 38, 39 is preferably in a range of 3 to 80g/m2. 

{0023} 

As illustrated in Fig. 3(a) and Fig. 4, crotch top- and 

5 backsheets 38, 39 having respective inner ends integrally 

sealed together. Specifically, these sheets 38, 39 are 

integrate with hot melt adhesives applied thereto in a planar 

or fibrous pattern to assure sealed condition within the 

respective elasticized lateral portions 41 and thereby to 

10 prevent the first leg elastic elements 50 from falling off 

through the inner side edges 42 of the respective first leg 

elastic elements 50. 

{0024} 

Referring to Fig. 3(b), an apparent dimension of each of 

15 the elasticized lateral portions 41 in the transverse direction 

X is defined by the dimension between the inner side edge 42 

and the outer side edge 43 as long as the elasticized lateral 

41 is kept in an inwardly folded state. However, under the effect 

of the first and second leg elastic elements 50, 50 secured to 

20 the respective elasticized lateral portions 41, these 

elasticized lateral portions 41 raise themselves toward the 

wearer's body and the crotch region 15 is sterically deformed. 

In consequence, the elasticized lateral portions are spaced 
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upward from the liquid-absorbent structure 4 0 and come in 

contact with the wearer's inguinal regions. With the diaper 10 

put on the wearer's body, the crotch member 12 has a shape like 

a bag suspended from the elasticized waist panel 11 (See Fig. 

5 1) . When body waste is excreted onto the liquid-absorbent 

structure 40 in such a state of the diaper 10 put on the wearer's 

body, the liquid-absorbent structure 40 is spaced downward from 

the wearer's buttocks under its own weight and thereby a body 

waste retention space for temporary retention of body waste is 

10 formed between the wearer's body and the liquid-absorbent 

structure 40. 

{0025} 

The first leg elastic elements 50 include three (3) 

elastic elements rectilinearly extending along the inner side 

15 edge 42 of the elasticized lateral 41 in the longitudinal 

direction Y. The second leg elastic elements 51 include a 

plurality of elastic elements each including concavely curved 

segment 53 in the middle zone of the crotch region 12 and 

rectilinear segments 54, 55 being contiguous to the concavely 

20 curved segment 53 and extending in the vicinity of the front 

and rear ends 35, 36 of the crotch member 12. 

{0026} 

More specifically, a width dimension Li of each of the 
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elasticized lateral portions 41 in the transverse direction X 

is preferably in a range of 30 to 120mm, more preferably, in 

a range of 60 to 100mm and a dimension by which the first and 

second leg elastic elements 50, 50 are spaced from each other 

5 in the transverse direction X is in a range of 3 to 20mm. A 

dimension L2 by which the outermost point 53a of the concavely 

curved segment 53 is spaced from the outer side edge 43 of the 

elasticized lateral 41 is in a range of about 20 to about 50mm. 

In this way, the first and second leg elastic elements 50, 50 

10 get closer to each other in the middle zone of the crotch region 

15 and the elastic elements are locally gathered to enhance a 

tensile stress. Consequently, it is possible to put these zones 

in close contact with the wearer's skin and thereby to prevent 

body waste from sideways leaking in an effective manner. In 

15 addition, the tensile stress can be locally enhanced without 

adjusting the tensile stress of the elastic elements themselves 

and/or partially increasing the number of the elastic elements. 

This leads to reduction of cost and simplification of a 

manufacturing process. In the vicinity of the ends of the 

20 respective elasticized lateral portions 41, the first leg 

elastic elements 50 are spaced from the second leg elastic 

elements 51 by a given distance so that these ends may come in 

planar contact with the wearer's skin and thereby prevent body 
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waste from leaking out in the vicinity of these ends. 

{0027} 

Referring to Fig. 3(b), the respective elasticized 

lateral portions 41 have the required width dimension Li in the 

5 transverse direction X and the concavely curved segments of the 

second leg elastic elements 51 are spaced from the side edges 

of the liquid-absorbent structure 40 by the required dimension 

in the middle zone of the crotch region 15 and in the vicinity 

thereof. With the diaper 10 of this arrangement put on the 

10 wearer's body, the regions provided with the first and second 

leg elastic elements 50, 51 are held in contact with the wearer' s 

inguinal regions and the regions defined between the respective 

outer side edges 53a of the second leg elastic elements 51 and 

the associated side edges of the liquid-absorbent structure 40, 

15 inclusive of the regions each having the width dimension L2 trail 

down. Compared to the case in which the second leg elastic 

elements 51 rectilinearly extend in the longitudinal direction 

Y and/or the elasticized lateral portions 41 have an 

insufficient height dimension, the present embodiment makes it 

20 possible to form a relatively large space for retention of body 

waste and thereby to protect the wearer' s skin from being soiled 

with body waste. If the height dimension of the elasticized 

lateral portions 41 is 30mm or less, it is impossible to form 
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the body waste retention space of the desired volume and there 

is possibility that the wearer' s skin might be soiled with body 

waste. If the height dimension of the elasticized lateral 

portions 41 exceeds 120mm, the volume of the body waste 

5 retention space will become too large to follow movement of the 

wearer's body and the inner side edges 42 of the respective 

elasticized lateral portions 41 will get close to or overlap 

with each other. As a result, the opening defined between the 

inner side edges 42 will become narrower and, in some cases, 

10 there is a possibility that body waste could not properly 

excreted onto the liquid-absorbent structure 40. 

{0028} 

The length dimension L2 as has been described above is 

preferably set in a range of 0.20 to 0.95 times and more 

15 preferably set in a range of 0.30 to 0.85 times of the width 

dimension Li. If the length dimension L2 is less than 0.20 times 

of the width dimension Li, the dimension by which the first leg 

elastic elements 50 are spaced from the concavely curved 

segments 53 of the second leg elastic elements 51 will be 

20 unacceptably widened and the elastic elements may not be locally 

gathered. In consequence, the desired tensile stress may not 

be created and eventually the effect of the present invention 

may not be obtained. If the length dimension L2 exceeds 0.95 
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times of the width dimension Li, the concavely curved segments 

53 of the second leg elastic elements 51 may intersect with the 

first leg elastic elements 50 depending on various factors such 

as the number and the location of the first leg elastic elements 

5 50 and an excessively high tensile stress may be generated, with 

apprehensive result such that the wearer should experience 

uncomfortable feeling and pressure marks left on the his or her 

skin. It should be noted here that, while the elasticized 

lateral portions 41 of the crotch region 15 are provided with 

10 the first and second leg elastic elements 50, 51 according to 

the present embodiment, these leg elastic elements 50, 51 may 

be arranged not on the elasticized lateral portions 41 but 

directly on the side edges of the crotch region 15 so long as 

the same effect as that of the present invention can be obtained. 

15 {0029} 

The tensile stress in the elasticized regions defined by 

the first leg elastic elements 50 is preferably higher than that 

in the elasticized regions defined by the second leg elastic 

elements 51. Specifically, at the time point of 80% stretch, 

20 the tensile stress in the elasticized regions defined by the 

first leg elastic elements 50 is about 1.05N/10mm and the 

tensile stress in the elasticized regions defined by the second 

leg elastic elements 51 is about 0.49N/10mm according to the 
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present embodiment. By setting the tensile stress in the regions 

closest to the wearer's inguinal regions, i.e., in the 

elasticized regions defined by the first leg elastic elements 

50 to be higher than the tensile stress in the elasticized 

5 regions in the vicinity of the inner side edges 41 of the 

elasticized lateral portions 41, possibly occurring sideways 

leakage of body waste can be further effectively prevented. In 

addition, the dimension by which the inner side edges of the 

respective elasticized lateral portions 41 are spaced from each 

10 other can be sufficiently assured and these elasticized lateral 

portions 41 can raise themselves sufficiently. In this way, the 

volume of the body waste retention space formed above the crotch 

member 12 can be further enlarged. It should be appreciated here 

that the respective tensile stress of the first and second leg 

15 elastic elements 50, 51 may be selectively set by varying 

various factors such as the number and the stretch ratio of the 

elastic elements. 

{0030} 

The tensile stress in the regions elasticized by the first 

20 and second leg elastic elements 50, 51 is measured by the method 

as described below. 

{0031} 

The diaper 10 is developed to put the first and second 
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leg elements 50, 51 in a stretched state. A portion of the 

elasticized lateral 41 including the first leg elastic elements 

50 is cut off as a test piece 1 and a portion of the elasticized 

lateral 41 including the rectilinear segment 54, 55 of the 

5 second leg elastic elements 51 is cut off as a test piece 2. 

Each of the first and second test pieces is a strip having a 

dimension (including the inner- and outermost elastic elements) 

of about 10mm in the transverse direction X of the diaper 10 

and a dimension of about 160mm (including the length of 30mm 

10 overlapped by the chucks of the tester) in the longitudinal 

direction Y of the diaper 10. The method is based on measurement 

of region width (a dimension in the longitudinal direction Y 

of the diaper 10) of the respective test pieces. Each of the 

test piece 1 and the test piece 2 is secured in a contracted 

15 state between chucks (the initial chuck distance is set to a 

range of 20 to 30mm and appropriately adjusted if desired) of 

the Tensile Tester (manufactured by Shimadzu Corporation in 

Japan) . From the initial state, the test piece is stretched at 

a tension rate of lOOmm/min in the direction corresponding to 

20 the longitudinal direction Y of the diaper 10 and a load (mN) 

is measured at the moment the test piece has been stretched to 

80% of the maximally stretched length (80% of the maximally 

stretched length of the test piece 1 or 2 corresponding to the 
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maximum displacement in the longitudinal direction Y of the 

diaper 10). Tensile stress is calculated from a calculating 

formula of measured value (mN) / region width (mm) . 

{0032} 

5 Referring again to Figs. 2-4, the crotch member 12 is 

attached to the respective outer surfaces of the front and rear 

waist panels 16, 17 in a front adhesive region 61 and a rear 

adhesive region 62 defined by hot melt adhesives applied to the 

surface of the front end 35 and the rear end 36 of the crotch 

10 member 12 facing the wearer's skin, respectively. The front 

adhesive region 61 substantially overlaps the inner end 16a of 

the front waist panel 16 and has a substantially trapezoidal 

shape contoured by an inner end 61a extending in the transverse 

direction X between the inner side edges 42 of the respective 

15 elasticized lateral portions 41 of the crotch member 12, an 

outer end 61b substantially overlapping the front end 31 of the 

crotch member 12 and extending in the transverse direction X 

and both side edges 61c extending between the inner and outer 

ends 61a, 61b obliquely with respect to the center line P-P so 

20 that each of these side edges 61c extends outward as viewed in 

the transverse direction X as it extends outward as viewed in 

the longitudinal direction Y. The rear adhesive region 62 has 

a substantially rectangular shape which is horizontally long 
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and includes an inner end 62a substantially overlapping the 

inner end 17a of the rear waist panel 17 and extending in the 

transverse direction X and an outer end 62b substantially 

overlapping the rear end 32 of the crotch member 12 and extending 

5 in the transverse direction X. In the front and rear adhesive 

regions 61, 62, sub-regions 63 (corresponding to shaded 

portions in Fig. 2) in which the inner surface of the 

liquid-absorbent structure 40 is bonded to the respective outer 

surfaces of the front and rear waist panels 16, 17 may be left 

10 not coated with adhesive. In this case, void spaces are defined 

between the liquid-absorbent structure 40 and the front and rear 

waist panels 16, 17 so that these void spaces may function as 

pockets adapted to absorb and to retain body waste. 

{0033} 

15 By attaching the front and rear ends 35, 36 to the 

respective outer surfaces of the front and rear waist panels 

16, 17, the volume of the body waste retention space can further 

enlarged. It should be appreciated that one of the front end 

35 and the rear end 36 may be attached to the outer surface of 

20 the associated one of the waist panels 16, 17 so long as the 

volume of the body waste retention space can be effectively 

enlarged. When the rear end 36 is attached to the outer surface 

of the rear waist panel 17, the body waste retention space can 
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be shaped in accordance with the shape of thewearer's buttocks 

and thereby feeling to wear the diaper 10 can be improved. 

{0034} 

Fig. 6 is a perspective diagram illustrating a part of 

5 an apparatus for making the diaper 10, more particularly, 

illustrating a step of making the crotch member 12. In Fig. 6, 

the machine direction in which first and second webs 138, 139 

are fed is designated by MD and the direction intersecting with 

this is designated by CD. 

10 {0035} 

Referring to Fig. 6, first web 138 as stock materials for 

the crotch topsheet 38 is stretched by a tension roll (not shown) 

extending in the cross direction CD and then guided by a guide 

roll 140 to a press step 143 including a pair of press rolls 

15 141, 142. Second web 139 as stock materials for the crotch 

backsheet 39 is stretched by a tension roll (not shown) 

extending in the cross direction CD and then fed to an adhesive 

coating step 144. In the adhesive coating step 144, the entire 

inner surface 139a of the second web 139 is coated with hot melt 

20 adhesives to bond the first and second webs 138, 139 to each 

other and simultaneously to sandwich a pair of first continuous 

elastic members 150 as stock material for the first leg elastic 

elements 50 and a pair of second continuous elastic members 151 



27 

as stock material for the second leg elastic elements 51 between 

the two webs 138, 139 and to secure them therebetween. After 

having been coated with hot melt adhesive, the second web 139 

is guided to a press step 143. 

5 {0036} 

In the press step 143, the first continuous elastic 

members 150 are arranged to be rectilinear in the machine 

direction MD while the second continuous elastic members 151 

are oscillated at high velocity by oscillating arms 146 in the 

10 cross direction CD so as to draw undulation repeated in the cross 

direction CD. The first and second continuous elastic members 

150, 151 are pressed together with the first web 138 and the 

second web 139 to form composite web 160. Lateral portions of 

composite web 160 extending in the machine direction MD and 

15 opposed to each other in the cross direction CD are folded inward 

to form the elasticized lateral portions 41. 

{0037} 

In the composite web 160 formed in this manner, concavely 

curved segments of the second continuous elastic members 151 

20 (corresponding to the concavely curved segments 53 in the second 

leg elastic elements 51) are pulled in the cross direction CD 

with a force stronger than a force exerted on the rectilinear 

segments 162 extending in front of and behind (corresponding 
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to the rectilinear segments 54, 55 of the first leg elastic 

elements 51) and thereby generate a tensile stress higher than 

that generated in the rectilinear segments 162. As a result, 

in the rectilinear segments 162, the second continuous elastic 

5 members 151 are slightly stretched or not stretched at all in 

the cross direction CD. Consequentially, in the respective 

elasticized lateral portions 41, the concavely curved segments 

53 of the second leg elastic elements 51 come in close contact 

with the wearer's inguinal regions and contribute to 

10 improvement in fit and, at the same time, allow the body waste 

retention space having a large volume to be formed. Relatively 

low tensile stress generated in the rectilinear segments 54, 

55 serves to prevent the workability from lowering due to 

interference between the tensile stress when the front and rear 

15 ends 35, 36 of the crotch member 12 are attached to the 

elasticized waist panel 11. It is also possible to set the 

tensile stress of the concavely curved segments 161 to be lower 

than that of the rectilinear segments 162 by, for example, 

regulating the oscillation amplitude of the oscillating arms 

20 146. 

{0038} 

<Second Embodiment> 

Fig. 7 is a plan view of the crotch member 12 similar to 
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Fig. 5, illustrating a second embodiment of the present 

invention. For convenience of illustration, like Fig. 5, the 

liquid-absorbent structure 40 is indicated by imaginary lines 

and basic features of the diaper 10 are similar to those in the 

5 first embodiment. Only dissimilarities from the first 

embodiment will be described below. 

{0039} 

Referring to Fig. 7, a dimension by which each pair of 

the adjacent second leg elastic elements 51 is spaced from each 

10 other in the transverse direction X is gradually reduced as 

these elastic elements 51 get closer to the middle zone of the 

crotch region 15. In other words, these adjacent elastic 

elements get closest to each other in the concavely curved 

segments 53 thereof. According to the present embodiment, the 

15 tensile stress of the elasticized lateral 41 can be set to become 

higher as they get closer to the middle zone of the crotch region 

15 and thereby the middle zone of the crotch region 15 can be 

put in close contact with the wearer's skin. 

{0040} 

20 As stock materials for the component members such as the 

elasticized waist panel 11 and the crotch member 12, various 

kinds of material widely used in the field of the disposable 

wearing article may be selectively used. While so-called 



30 

pants-type diaper 10 including the elasticized waist panel 11 

and the crotch member 12 separately prepared has been described 

as the typical example of the disposable wearing article 

according to the present invention, the present invention may 

be implemented in the form of the diaper including a 

substantially hourglass-shaped pair of sheets and an absorbent 

core sandwiched between these two sheets or in the form of 

so-called open-type diaper. 

{0041} 

10 disposable wearing article (disposable diaper) 

11 elasticized waist panel 

12 crotch member 

13 front waist region 

14 rear waist region 

15 crotch region 

35 front end 

36 rear end 

40 liquid-absorbent structure 

41 elasticized lateral portion 

50 first leg elastic element 

51 second leg elastic elements 

53 concavely curved segment 

54, 55 rectilinear segment 



X transverse direction 

Y longitudinal direction 

5 

10 

20 
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{Claims} 

[Claim 1] 

A disposable wearing article having a longitudinal 

direction and a transverse direction orthogonal to the 

5 longitudinal direction, comprising a side facing the wearer's 

skin and a side facing away from the wearer's skin, a front waist 

region, a rear waist region and a crotch region extending 

between the front and rear waist regions, wherein: 

the article further includes 

10 front and rear elastic waist panels defining the front 

and rear waist regions, respectively, 

a crotch member located in the crotch region and a part 

of the front and rear waist regions and having a front end and 

a rear end bonded to the front waist panel and the rear waist 

15 panel, respectively, and 

a liquid-absorbent structure disposed in the crotch 

region on the side facing the wearer's skin, 

the crotch region has elasticized lateral portions formed 

by folding lateral portions of the crotch member and adapted 

20 to be spaced upward from the liquid-absorbent structure, 

each of the elasticized lateral portions is provided with 

strand- or string-like leg elastic elements extending from the 

crotch region to the front and rear waist regions, 
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the leg elastic elements comprise first leg elastic 

elements extending rectilinearly in the longitudinal direction 

immediately inboard of the respective elasticized lateral 

portions and second leg elastic elements extending in the 

5 longitudinal direction and outboard of the first leg elastic 

elements as viewed in the transverse direction, 

each of the second leg elastic elements comprises 

rectilinear segments located in the front and rear ends of the 

crotch member and extending in the front and rear waist regions 

10 and a concavely curved segment located in the crotch region, 

and 

elasticized regions defined by the first leg elastic 

elements have tensile stress higher than that of elasticized 

regions defined by the second leg elastic elements. 

15 

[Claim 2] 

The wearing article defined by Claim 1, wherein a 

dimension by which each pair of the adjacent second leg elastic 

elements is spaced from each other in the transverse direction 

20 is gradually reduced as the second elastic elements get closer 

to a middle zone of the crotch region. 
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[Claim 3] 

The wearing article defined by Claim 1 or 2, wherein the 

concavely curved segment of the second leg elastic elements has 

a tensile stress higher than that of the rectilinear segments 

5 of the second leg elastic elements. 

[Claim 4] 

The wearing article defined by any one of Claims 1 through 

3, wherein the front and rear ends of the crotch member are bonded 

10 to outer surfaces of the front and rear elastic waist panels, 

respectively. 

[Claim 5] 

The wearing article defined by Claim 4, wherein 

15 the front adhesive region substantially overlaps an inner 

end of the front waist panel and has a substantially trapezoidal 

shape contoured by an inner end extending in the transverse 

direction between the inner side edges of the respective 

elasticized lateral portions, an outer end substantially 

20 overlapping the front end of the crotch member and extending 

in the transverse direction, and both side edges obliquely 

extending from the outer end toward the inner end between the 

inner and outer ends, and 
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the rear adhesive region has a substantially rectangular 

shape which is transversally long and includes an inner end 

extending in the transverse direction and substantially 

overlapping an inner end of the rear waist panel and an outer 

end extending in the transverse direction and substantially 

overlapping an rear end of the crotch member. 


