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DISPOSABLE PULL-ON DIAPER 

The present invention relates to a disposable pull-on 

diaper for absorption and containment of bodily wastes. 

Japanese Patent Application Disclosure Gazette (Kokai) 

No. Hei?-236650 discloses a disposable · pull-on diaper 

including e_lastic members extending circumferentially of 

front and .. rear waist regions. Portions of ·these elastic 

members extending across a liquid-absorbent core of the 

diaper has an elongation less than 1.3 (i.e., substantially 

without any tension) and are secured to a backsheet of the 

diaper.· Portions of the elastic members exte~ding outward 

beyond transversely opposite side edges of t:he absorbent core 

has a~ elongation of 1.3 or higher and are secured also to 

the backsheet. 

Japanese Patent Publicatlon Gazette (Kokoku) No. Hei7-

44945 discloses a disposable pull-on diaper including a 

plurality of elastic members extending circumferentially of 

front and rear waist regions across a liquid·-absorbent core 

of the diaper so as to form a plurality of gathers in a zone 

·overlying the absorbent core. 

Japanese Patent Application Disclosure Gazette (Kokai) 

No. Hei9-84.826 ·discloses a disposable pull-on diaper 
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including a plurality of thread-like elastic members 

extending circumferentially of front and rear waist regions 

arranged so that these elastic members may be placed upon 

longitudinally opposite ends of a liquid-absorbent core of 

the diaper from outside the absorbent core. 

The invention disclosed in the Japanese Patent 

·Application Disclosure Gazette (Kokai) No. Hei7-236650 claims 

an advantageous effect such that the portions of the elastic 

members extending across the absorbent core may be put 

substantially free from a tension to prevent the absorbent 

core from being wrinkles or position-shifted a·s the elastic 

members contract. However, the portions extending across the 

absorbent core can not function to press.the absorbent core 

against the wearer.' s body as they contract, since the 

portions are joine~ to the backsheet substantially without 

any tension. Accordin9ly, it _is difficult for.the diaper to 

assure a significant· leakage preventing effect by a good 

fitting .of the ~bsorbent core to the wearer's body. 

Moreover, ·the invention is accompanied with a problem that 

the manufacturing process should include complicated steps of 

placing the elastic members partially in a tensioned state 

and partially in a non-tensioned state. 

The invention disclosed in the Japanese Patent 
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Publica tion Gazette (Kokoku) No. Hei?-44945 certainly 

describes an effect to place the liquid-absorbent core 

against the wearer's body with a good fitting but does not 

disclose how to arrange these elastic members in the front 

and rear waist regions. Even if this problem is put aside, 

formation of gathers in the zone overlying the liquid­

absorbent core not only may deteriorate a smooth touch of the 

diaper but also may form similar gathers on the absorbent 

core also. These gathers formed on the absorbent core may 

deteriorate its fitting to the wearer's body and prevent body 

fluids from being rapidly absorbed. 

The invention disclosed in the Japanese Patent 

Application Disclosure Gazette (Kokai) No. Hei9-84826 is 

certainly effective to restrain the longitudinally opposite 

ends of the absorbent core from being curved away from the 

wearer I s body. However' in order to widen a range over which 

the foresaid effect is obtained, the number of these elastic 

members must be correspondingly incr~ased and properly 

arranged in the vicinity of the ends of the absorbent core. 

In consequence, the manufacturing process must be 

correspondingly complicated. 

It is an object of the present invention to provide a 

-~ 
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dis po sable pull-on diaper improved to solve the foresaid 

various problems. 

According to the present invention, there is provided 

a disposable pull-on diaper having a front waist region, a 

rear waist region and a crotch region therebetween, the 

diaper comprising a liquid-pervious topsheet, a liquid­

impervious backsheet and a liquid-absorbent core disposed 

between the topsheet and the backsheet, the front and rear 

waist regions being joined to each other along transversely 

opposite side edges thereof so as to form a waist-opening and 

a pair of leg-openings, the waist-opening being provided with 

a _plurality of first elastic. members and the leg-openings 

also being provided with elastic members, respectively, the 

elastic members extending under tension along peripheral 

edges of the wa.i,.st-opening and leg-openings, wherein a 

plurality of second elastic members extend across the 

absorbent core at least in one of the front and rear waist 

regions between transversely opposite side edges of the waist 

region. 

In the disposable pull-on diaper, the present invention 

is characterized by that the plurality of second elastic 

members are such that any one of them presents a stretch 

stress lower than a stretch stress pres.ented by any one of 
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the first elastic members and extend across the absorbent 

core on an outer surface thereof with portions of the second 

elastic members which extend outward beyond the transversely 

opposite side edges of the absorbent core being secured to 

the backsheet ·and other portions thereo·f which extend between 

the ~ransversely opposite side edges of the absorbent core 

being secured neither to the backsheet nor to the absorbent 

core. 

Preferred but non-limiting embodiments of the present 

invention are enumerated hereunder. 

( 1) The second elastic members are secured to the 

backsheet only in the vicinity of zones in which the front 

and rear waist regions are joined to each other along their 

respective side edges. 

(2) The backsheet is made of.a thermoplastic synthetic 

resin film and the second elastic members are secured to the 

inner surf ace of the film. 

(3) The backsheet comprises a thermoplastic synthetic 

resin film and a nonwoven fabric bonded to the outer surface 

of the film . so that the second elastic members may be 

disposed between the film and the nonwoven fabric and secured 

to the outer surf ace of the film or the inner surface of the 

nonwoven fabric. 
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( 4) The inner surface of the backsheet is joined to the 

outer surface of the absorbent core. 

(5) The second elastic members are provided in the form 

of ribbons each having a width of 3 - 20 mm. 

(6) The.absorbent core has front and rear ends lying in 

the front and rear waist regions, respectively, and the 

second elastic members cover at least one of the front and 

rear ends inclusive of its vicinity· in a direct or indirec.t 

manner. 

(7) The absorbent core has a Gurley Stiffness Value of 

0. 5 - 2 g and the second elastic members present a total 

stretch stress of 100 - 230 gf. 

(8) The crotch region is provided with a third elastic 

member extending under tension across the absorbent core in 

parallel to the second elastic members. 

Fig. 1 is a perspective view showing a partly cutaway 

disposable puil-on diaper according to one embodiment of the 

present invention; 

Fig. 2 is a sectional view taken along a line ll~Il in 

Fig. 1: 

Fig. 3 is a view similar to Fig. 2 showing another 

embodiment of the present invention; 
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Fig. 4 is a diagram showing, in an enlarged scale, a 

part of Fig. 1; 

Fig. 5 is a view similar to Fig. 1 showing still 

another embodiment of this invention; and 

Fig. 6 is a .sectional view taken along a line VI-VI in 

Fig. 5. · 

Details of a dlsposable pull-on. diaper S:ccording to· the 

pres.ent invention will be more fully understood from the 

description . given hereunder with reference to the 

accompanying drawings. 

A partly cutaway disposable pull-on· diaper 1 shown by 

Fig. 1 in a perspective view comprises a liquid-pervious 

topsheet 2 formed by a nonwoven fabric of thermoplastic 

synthetic fibers, a liquid-impervious backsheet 3 formed by 

a thermoplastic synthetic resin film and a liquid-absorbent 

core 4 disposed between these two sheets 2, 3. The diaper 1 

has a front waist region 6, a rear waist region 7 and a 

crotch region 8 extending between these two waist regions 6, 

7. The front and rear waist regions 6, 7 are put flat one 

upon another and joined together along their.respective side 

· edges at a plurality of heat~sealing zones 9 intermittently 

arranged along the respective side edges so as to form a 
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waist-opening 11 and a pair of leg-openings 12. In the front 

and rear waist regions 6, 7 as well as in the crotch region 

a., the topsheet 2 and the backsheet 3 extend outward beyond 

a peripheral edge of the apsorbent core 4 and are placed upon 

and joined to each other by means of hot melt adhesive 13 

along a peripheral edge of the diaper 1. 

The diaper 1 has elastic members 16, 17 extending ·along 

peripheral edges of the waist-opening 11 and the leg-openings 

12, respectively. These elastic members 16, 17 are disposed 

between the topsheet 2 and the backsheet 3 and secured under 

tension to the inner surface of at least one of these two 

sheets 2, 3 by means of the adhesive 13 or adhesive provided 

separately of the adhesive 13. 

The diaper 1 further includes a plurality of auxiliary 

elastic members 21 (21B, 21C, ••• )extending in parallel one 

· to another circumferentially of the diaper 1 across at least 

one of the front and rear waist regions 6, 7. Each of these 

auxiliary elastic members 21 presents a stretch stress lower 

than a stretch stress presented by each of the waist­

opening' s elastic members 16 and extends across the absorbent 

core 4 on its outer surface. According to the illustrated 

~odiment, three elastic members 21B, 21C, 21D extend across 

the absorbent core 4, between the inner surf ace of the 
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bac ks heet 3 and the outer surface of the absorbent core 4, to 

the transversely opposite side edges of the diaper 1. 

Assumed that the diaper 1 has the auxiliary elastic members 

21 in the front waist region 6 as well as in the rear waist 

region 7i tWc different modes of realization will be 

possible: The corresponding elastic members 21 in the front 

and rear waist regions 6, 7 extend along the same levels of 

the diaper 1 so·as to be placed upon each other at the side 

edges of the diaper 1 and to form loops, respectively. On 

. the other hand, the corresponding elastic members 21 in these 

two waist regions 6, 7 may extend along different levels of 

the diaper 1 and, therefore, the loops are not formed. 

The portions of the auxiliary elastic members 21 

extending outward beyond transversely opposite side edges 23, 

23 of the absorbent core 4 are secured to the inner surface 

· of the backsheet 3 and preferably s·ecured to the inner 

surface of the backsheet 3 only at the transversely opposite 

side edges of the diaper 1 by means of adh~sive 25 and/or by 

means of the heat-sealing zones 9. The auxiliary elastic 

members 21 are secured neither to the backsheet 3 nor to the 

absorbent core 4 in the area defined between the transversely 

opposite s~de edges 23, 23 of the absorbent core 4. 

Fig. 2 is a fragmentary sectional view taken along a 
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line II-II in Fig. 1, exemplarily illustrating a manner in 

which the auxiliary elastic member 21B extending across the 

absorbent core 4 is secured to the inner surface of the 

backsheet 3. As will be apparent from Fig. 2, the elastic 

member 21B uniformly tensioned transversely of the diaper 1 

has its opposite ends secured to the inner surface of the 

backsheet 3 along the respective arrays of the heat-sealing 

zones 9, respectively, and its portions · defined between 

respective the ends and respective the side edges 23 are 

joined to the inner surf ace of the backsheet 3 by means of 

the hot melt adhesive 2 5. When the topsheet 2 and the 

backsheet 3 are joined to each other along the side edges of 

the diaper 1 by means of the hot melt adhesive 13, the 

elastic members 21 are also secured to the inner surface of 

the topsheet 2 by means of the adhesive 13. 

Along the arrays of the heat-sealing zones 9, the 

topsheet 2 and the backsheet 3 of the front and rear waist 

regions 6, 7, respectively, are placed one upon another and 

heated to be heat-sealed one with another under pressure. 

With the arrangement in which the auxiliary elastic members 

21 are secured to the backsheet 3 only along the arrays of 

the heat-sealing zones 9, stock material for the members 21 

is preferably selected so that the members 21 can be heat-
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sealed with the topsheet 2 as well as with the backsheet 3. 

An example of suitable stock materials is elastomer made of 

thermoplastic synthetic resin having a melting point similar 

to that of the topsheet 2 and the backsheet 3. 

While a thickness of the auxiliary elastic members 21 

is not critical so far as these members 21 can effectively 

function to press the absorbent core 4 from its outer side 

against a wearer' s body, a width thereof is preferably 

dimensioned in a range of 3 - 20 mm. A total stretch stress 

of the members 21 is preferably in a range of 100 - 230 gf 

with respect to the absorbent core 4 having a Gurley 

Stiffness Value of 0.5 - 2 g. With the members 21 having a 

width less than 3 mm, these members 21 may cut into tissue 

paper (not shown) forming the surface of the abso~bent core 

4 and deteriorate a body fluid diffusing function ~xpected 

for the tissue paper. While it is possible to use the 

members 21 having a width of 20 mm or more, an amount of 

these members 21 to be used will correspondingly increase 

and, as a result, the cost for stock material will 

unnecessarily increase' • 

With the diaper 1 arranged as has been described above, 

.contraction of the auxiliary elastic members 21 reliably puts 

the absorbent .core 4 tightly against the wearer's body. 
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Since the portions of these auxiliary elastic· members 21 

extending across the absorbent core 4 are joined neither to 

the backsheet 3 nor to the absorbent core 4, contraction of 

these auxiliary elastic members 21 does not cause both the 
. . 

backsheet 3 and the absorbent core 4 to be finely wrinkled. 

Acc.ordingly, a flat absorbent core may be adopted in this 

diaper 1 to ensure that the absorbent core 4 can be pressed 

tightiy against the wearer's body without any deformation. 

Furthermore, the backsheet 3 free from any fine wrinkles can 

advantageously· eliminate the fine wrinkles (gathers) 

inevitably formed in the waist regions of the diaper which 

has been one of the problems by the prior art, for example, 

the Japanese Patent.Publication Gazette (Kokoku) No. Hei7-

44945 and thereby can provide a smooth touch. 

Fig. 3 is a view similar t~ Fig. 2 showing the diaper 

1 according to another embodiment of this invention. In this 

embodiment of the diaper 1, the topsheet 2 and the backsheet 

3 are joined to each other only along the arrays of the heat-

sealing zones 9 instead of being bonded together along their 

side edges by means of the hot melt adhesive 13. The 

auxiliary elastic members 2 lB are joined to the inner surf ace 

of the backsheet 3 by means of the adhesive 25. 

Fig.· 4 is a diagram showing a portion IV encircled by 
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imaginary line in Fig. 1. As shown, the diaper 1 is provided 

along its side edge with the heat-sealing zones 9 arranged 

intermittently in a vertical direction and the auxiliary 

elastic member 21C extends so as to ·cover a pair of the 

adjacent heat-sealing zones 9. The member 21C which is 

relatively wide can be secured to the diaper 1 at two or more 

heat-sealing zones 9 as shown. 

Fig. 5. i~ a view similar to ·Fig. 1 and Fig. 6 is a 

sectional view taken along a line· VI-VI, both showing the 

diaper 1 according to still another embodiment of the present 

invention. According to this embodiment, the backsheet 3 

comprises liquid-impervious film 5 made of a thermoplastic 

synthetic ;resin and nonwoven fabric 26 made of thermoplastic 

synthetic fibers with which the outer surface of said film 5 

is entirely covered. As in the case of the embodiment shown 

in Fig. 2, the topsheet 2 and the film 5 are joined to each 

other along the periphery of the diaper 1. The film 5 and 

the nonwoven fabric 26 are joined to each other along the 

side edges of the diaper 1 and along the peripheral edge 5 of 

the waist-opening 11 and t~e leg-openings 12, respectively, 

by means of hot melt ~dhesive 27. Preferably, the film 5 and 

the nonwoven fabric 26 are joined to each other also in a 

lower zone of the crotch region 8 by means of the hot melt 
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adhesive 27. The film 5 is bonded to the core 4 in its zone 

extending in the crotch region 8 by means of hot melt 

adhesive 28. 

Referring to Figs. 5 and 6, the auxiliary elastic 

members 21 herein are sandwiched by the film 5 and the 

nonwoven fabric 26 to extend under tension across the diaper 

1 between its opposite side edges. The uppermost one 21A of 

these auxiliary elasti~ members 21 indirectly covers the 

front end 22 of the absorbent core 4 inclusive of its 

vicinity with interposition of the film 5 so that the upper 

edge 31 ·of the member 21A lies above the front end 22 of the 

absorbent core 4 ·(See Fig.· 6). The member 21A arranged in 

this· manner advantageously tends to prevent the front end 22 

of the absorbent core 4 inclusive of its vicinity from being 

curved outwardly.· of the diaper 1, i.e. , away from the 

weareris body as the diaper 1 is put on the·wearer•s body. 

The lowermost one 21E of these auxiliary elastic members 21 

extends.transversely of the diaper 1 across the crotch region 

8 which extends below the front waist region 6. With the 

diaper 1 according to this embodiment, the members 21 

comprising the uppermost and lowermost members 21A, 21E 

function to press the absorbent core 4 tightly against the 

wearer·· s body over .an area of the absorbent core 4 as large 
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as possible. 

According to the embodiment shown in Fig. s, the 

portions of the auxiliary elastic members 21 extending 

outward beyond the respective side edges of the absorbent 

core 4 are secured to the outer surf ace of the film 5 by 

means of the hot melt adhesive 27. Also when the members 21 

are secured to the nonwoven fabric 26 by means of the 

adhesive 27, or. adhesive provided _separately of the adhesive 

27 instead of being secured to the film 5, the same effect as 

achieved by bonding the members 21 to the film. 5 can be 

achieved. 

To realize the prese~t invention, the stock material 

for the topsheet 2 is not limited to a nonwoven fabric and 

the other stock materials such as a liquid-pervious apertured 

plastic film ~ay be also used for the topsheet 2. It is 

possible without departing from the scope of the present .. 

invention to bond the absorbent core 4 to the topsheet 2 by 

means ·of hot melt adhesive. It. is also possible without 

departing from the scope of this invention to bond the 

absorbent core 4 to the backsheet 3 in any region other than 

the crotch region 8. When the present invention is realized 

in the mode as shown by Fig. 1, it is also possible to adopt 

an arrangement such that the front end 22 and/or the rear end 
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24 of the absorbent core 4 inclusive of the vicinity thereof 

may be directly covered with the auxiliary elastic members 

21. Bonding of the respective members one to another may be 

performed not only by means of suitable adhesive agent such 

as bot melt adhesive but also by utilizing the other 

techniques such as beat-sealing and ultrasonic sealing. 

With the disposable pull-on diaper according to the 

present invention, the backsbeet and the_ liquid-absorbent 

core are substantially free from being finely wrinkled even 

when the auxiliary elastic members contract. This is for the 

reason that the auxiliary elastic members are secured neither 

to the absorbc:ant core nor to the backsheet over the portions 

of the auxiliary elastic members extending across · the 

absorbent core. As a result, the auxili_ary elastic members 

improve a fitting of the absorbent core to the wearer's body 

while the backsbeet provides a smooth touch. 
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WHAT IS CLAIMED IS: 
I 1111111111111111111111111 1111 

* C L M S * 

1. A disposable pull-on diaper having a front waist 

region, a rear waist region and a crotch region therebetween, 

said diaper comprising a liquid-pervious tops~eet, a liquid-

impervious backsheet and a liquid-absorbent core disposed 

between said topsheet and said backsheet, said front and rear 

waist regions being joined to each other along tran~versely 

opposite side edges thereof so as to form a waist-opening and· 

a pair of leg-openings, said waist-opening being provided 

with a plurality of first elastic members and said leg-

openings also being provided with elastic members, 

respectively, said elastic members extending under tension 

along peripheral edges of said waist-opening and leg-

openings, wherein a plurality .. of second elastic members 

extend across said absorbent core at least in one of said 

front and ~ear waist regions between transversely opposite 

side edges of the waist region, wherein: 

said plurality of second elastic members are such that 

any one of them presents a stretch stress lower than a 

stretch stress presented by any one of said first elastic -

members and extend -across _ the core on an outer surf ace 

thereof with portions of said. second elastic members 
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extending outward beyond the transversely opposite side edges 

of said absorbent core being secured to said backsheet and 

other portions thereof extending between said transversely 

opposite side edges of said absorbent core being bonded 

neither to said backsheet nor to said absorbent core. 

2. The diaper according to Claim 1, wherein said second 

elastic members are secured to said backsheet only in the 

vicinity of zones in which said front and rear waist regions 

are bonded to each other along their respective side edges. 

3. The diaper according to Claim 1, wherein said backsheet 

is made of a thermoplastic synthetic resin film and said 

second elastic members are secured to the inner surf ace of 

said film. 

4. The diaper according to Claim 1, wherein said backsheet 

comprises thermoplastic synthetic resin film· and nonwoven 

fabric bonded to the outer surface of said film so that said 

second.elastic members may be disposed between said film and 

said nonwoven fabric and secured to the outer surface of said 

film or the inner surface of said nonwoven fabric. 
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5 • The diaper according to Claim 1, wherein the inner 

surf ace of said backsheet is joined to the outer surf ace of 

said core. 

' 1111111 111111 1111111111111111 . 
* C L M S * . 

6. The diaper according to Claim 1, wherein said second 

elastic members are provided in the form of ribbons each 

having a width of 3 - 20 mni. 

7. The diaper according to Claim 1, wherein said absorbent 

core has front and rear ends lying in said front and rear 

waist reg~ons, respectively, and said second elastic members 

cover at least one of said front and rear ends inclusive of 

its vicinity in a direct or indirect manner •. 

8. The diaper according to Claim 1, wherein said absorbent 

core has a Gurley Stiffness Value of 0. 5 - 2 9 ·and said 

second elastic members present a total stretch stress of 100 

-230 gf •. 

9. The diaper according to Claim 1, wherein said crotch 

. region is provided with a third elastic member extending 

·under tension across said absorbent core in parallel to said 

second elastic members. 


