| MARCH 2005 1 ELASTI CALLY STRETCHABLE COWVPCSI TE SHEET AND DI SPOSABLE
VEARI NG ARTI CLE USI NG THI'S COMPCSI TE SHEET This invention relates to an

el astically stretchable 5 conposite sheet and a di sposable wearing article
using this conposite sheet. The el astically stretchabl e MARGHSIKE sheet
conprising an elastically stretchahle-sheet and an inelastically
stretchabl e sheet bonded together intermttently in a 10 direction in which
these sheets are stretchable is well known, for exanple, from Japanese

Pat ent Application Publication No. 1987-284515A. In this conposite sheet
of well EIRATACALLYhEHHBEIHRARLE- CAMED BETRtEHEBI'eAsheX T SROFHEhBd With a
plurality of pleats arranged do the direction in which this sheet is 15

stretchabl e. | rgonengr astiealy useTat sucly arpebastitgaldyestret chable
material for the wearing article, it is intended to increase a stretching

stress of this material sharply as soon as it has been stretched to a
certain limt of stretching. For 20 exanple, the elastic nenber associated

with a waist-opening of a pants-type disposabl e.diaper or training pants
is adjusted s%ht‘ﬁ'atmv\’ﬁplté hF§iélt§§t e Aenb F‘Habéﬁﬁét SBSE%FE@@ ¥ -.ace

the wearer's waist so far as no brisk novenent of the 1 MARCH 2005
5 composite sheet and a disposable wearing article using this

composite sheet.

I'he elastically stretchable composite sheet comprising
an elastically stretchable sheet and an inelastically
stretchable sheet bonded together intermittently in a

10 directicn in which these sheets are stretchable is well known,
for example, from Japanese Patent Application Publication Mo,
1987=-28456A, In this composite sheet of well known art, the
inelastically stretchable sheet is formed with a plurality
of pleats arranged in the directlon in which this sheest is

15 stretchable.

In one practical use of such an elastically stretchable
material for the wearing article, 1t is intended to increase
a stretching stress of this material sharply as soon as it
has been stretched to a certain Timit of stretching. For

20  example, the elastic member asscciated with a waist-opening
of a pants—-type di;pesable diaper or training pants is
adjusted sc that while this =elastic member does not positively

iage the wearer's waist so far as no brisk movement of the



-2 wearer occurs, the wearer's waist is positively laced by the elastic
menber and the diaper or the pants are prevented from slipping down
because the lacing effect of the elastic nmenber sharply increases as the
bri sk novenent of the wearer's body 5 further stretches jtNiapgliasts nenber.
It should be understood here that the _lacing effect of the elastic nenber
varies progressively, e.g., in tw or three steps, rather than abruptly
varies. In the case of the conposite sheet well known fromthe 10 Japanese
Pat ent Application Publication No. 1987-2845611, the elastically

. stretchaplersheatodsss ehast beakby stuetshad anditatclifelsasy iy rihd he
pleats of the inelastically stretchable sheet cone out as the conposite

sheet is Sfc%%fgg%mb%fé Sha {HE LUMASLL G 50GEDAS Do SLELLE NAGNL Tt he

pl eats 15° y cone o tretchring 'stress of e conposite sheet

abruptly increases since the elasticall retch e heet nust be
T or Choc T CHRLNE AT REFHUS P S r IR §E T eEt b Rbe &L SRELE MRHTE such

conposite sheet of well known art is certainly aria of the elastically
st r et chabtleamml eritalreR2E s aist abkd bk mswdnenthe fpahesweyper of dpuvsabl e
di aper, it is a problem acconpanying this conposite sheet that the
stret ghi ng.sthes sraktupklsyt vakilestdlc maatear| MAREGDH20Dbe3inderstood

here that the lacing effect of the elastic member wvaries

progressively, e.g., 1in two or three steps, rather than
abruptly wvaries.

In the case of the composite sheet well known {from the

10  Japanese Patent Application Publication Ho. 1287-28456h, the

elastically stretchable sheet is elastically stretched and

at the same time the pleats of the inclastically stretchakle

sheet coms cut as the composite sheet is stretched. After

the compesite sheet has been stretched until the pleats

15 conpletely come out, a stretching stress of the composite

sheet abruptly increases since the elastically stretchable

sheaet must be stretched together with the inelastically

stretchable sheet. While such composite sheet of well known

art 1s certainly one of the elastically straetchable materials

2}  suitable for use in the pants—types disposable diaper, it is

a prcblem accompanying this compozite gheet that the

stretching stress abruptly varies at once.



In view of the problemas has been described above, it 1is an object of
this invention to provide the elastically conposite sheet inproved so that
its stretching stress may be varied at least in two steps.~ A second
object of this 5 invention is to provide a pants-type di BpdRa0seari ng
article using such conposite sheet tg _achieve an inprovenent such that the
wearing article may be easily put on a wearer's body and prevented from
slipping down once the article has, been put on the wearer's body. 10
According to one aspect of this invention, there is provided an

el astical ly stf{gtehabls ¢aappsbheehheethasc e siergrabiidr sbosheett havi ng x-
and y-directions orthogonal to each other and being ~elastically

stretchable__at.least in ARG 0N AN &7 ISR ol Sheet+ bea 1oy 15
i nel ast i tal Y gppg?ﬁhgglg%g% ﬁéggﬁlin t he 3gaiﬂéction wherein the first

and second sheets are bonded intermittently in_ th - di 1. formthe
conposi t EC¥REEE ~§dEPEED %%pﬁﬁveglggtfﬁgﬁl§¥§t?% %ﬁ%%¥%gi%€?%599?£ rection.
"The inprovenent in the elastically stretchable 20 conposite sheet

accor di nget sathie EmVéﬁﬁB@nimsﬁwﬁiﬂﬂﬁPﬁa1ﬂﬁr%ﬁc%ﬂﬁﬁﬂblﬁﬁﬁgggl5%%?calIy
stretchable in the y-direction and having a dinension in the y-direction

| onges t hagehheohi rist tsheebviisisbondpdnte-aypkeatitsioraatsur f@earoidt he first
sheet 1 MARCH 2005 -4

article using such composite sheet to achieve an improvemant

such that the wearing article may be easily put on a wearer's
body and prevented from slipping down once the article has
besn put on the wearer's body.

10 Beeording to one aspect of this invention, there is
provided an elastically stretchable composite  sheet
comprising a first sheet having x- and y—directions
orthogonal to each other and being clastically stretchable
at least in the vy-direction and a second sheet being

15 inelasticallystretchableat.leastiﬂtﬂmzy—directionwherein
the first and second sheets are bonded intermittently in the
y-direction te form the composite sheet adapited to be
elastically stretchable in the y-direction.

The improvement 1in the elastically stretchable

20 composite sheet according to this invention is in that a third
sheet being eslastically stretchable in the y=dirsction and
naving a dimension in the y-direction longer than the first

sheet is bonded to at least one surface of the first sheet



intermttently in the y-direction so that the third sheet has a plurality
of pleats fornmed due to a dinension by which the third sheet is |onger
than the first sheet in the y-direction, and the second sheet having a
dimension in the y-direction 5 | onger than both the fi rlsMAR{CCHEA}Yd sheets
is bonded to the first sheet directlyy or indirectly by neans of the third
sheet so that the second sheet has a plurality of pleats fornmed due to a
di mensi on by which the second sheet is longer than the first sheet in the
y-direction. 10 The second object set forth above is achieved, according
to the othesraspesht 0f thicsial pventéonion ey ehias tipe dViidatishepdnkas t ype

di sposabl e wearing article conprising a front waist region, a rear waist

region a h JP19%+ £XbeRdingubet ¥eer iikess drive ywah st relge ons
wherein %ﬁ%ﬁ%ﬁéf%gyméfg{ regions are Eonded t oget her al ong transversely

opposite _side edge.postions of t respect | t I $tgleQkPNsnto form a
pant s-tybElg't'ir"ﬂ'ﬁ%r é.g ﬂ‘?fég‘?ﬂﬁ?‘ \I/leprrﬁ%tﬁiﬁ;S %ggggnlﬁt,}g-t}?%p il sposabTe wear i ng
article according to this invention is _n that the from 0 _rear wai st

nd
regi ons and &he| 8asengarhrat| Py brEed %ym%n%bﬂﬂoﬁPtEhgh%éﬁlﬁﬁgghﬁnelastic
stretchability in a circunferential direction of the wearing article

wher ei n thageeonpasithetts hdat fdampr kedstiiiyd ashigeist ishdendesviAaghteeastic |
MARCH 2005 - 5

£irat sheet directly or indirectly by means of the third sheet

a0 that the second sheet has a plurality of pleats formed due

to a dimension by which the second sheet is longer than the

first sheet in the y-direction.

10 The second object set forth above 1s achleved,
acoording to the other aspect of this inventicn, thevre is
provided a pants-type disposable wearing article comprising
a front waist region, a rear walst region and a crotch reglan
extending between these two waist regions wherein the two

15 waiﬂtregionsaretmmdedtogetheralongtransverselymppusLte
side edge porticons of the fespective two walst reglons to form
a pants—type structure.

The improvement in the pants-type disposable wearing
article according to this invention is in that the front and

20 rear waist regions are at least partially formed by a
composite sheet having elasztic stretchabhility in a2

circumferential direction of the wearing article whercin the

composite sheet comprises (1) a first sheet having elastic



stretchability in the circunferential direction, (2) a third sheet having
a dinension in the circunferential direction |onger than the first sheet
and elastic stretchability in the circunferentiai direction, the third
sheet being bonded to 5 the first sheet intermttently i MAREH 2005
circunferential direction so that the third sheet has a plurality of
pleats fornmed due to a dinension by which the third sheet is |longer than
the first sheet in the circunferential direction and (3) a second sheet
having a dinmension in the circunferential 10 direction |Ionger than both the
first andit-bredagheets andhd pelrashiferstténdhdabréctyonn tHeacthéudf erenti al
direction, the second sheet being bonded to the first sheet directly or

i ndirect| anNs, Pl tigudif g sheetnsoct habmt Beeheconddasheetiohas a
pluralit§%8 ¥pﬁ%atsg?5?negldﬁg'tg a dinengion by which 15 the second sheet

is longer than the firs&.sh et,in the _circt %ﬁ%bfﬁf tioppeFig. 1is
a per spedPPELVERA Mnithg S %%%%%§F¥%Egﬁgg?gf§%§%¢'ing to this Invention;
20 Fig. 2 is sectional views taken qlon% a qug T - LI En Fiﬂ. 1 before
the conpedircendkasntisdr EREFICRy ARG Th1T8uEbEEE| DERYIsPPBEEHeE st at es
(B) and ~(Q); Fig. 3 is a graphic diagramplotting a relationship 1 MARCH
200} 55 - 6 thet weensst r esscand steaiit iensty etichi figet helconposreatéRéet ;

direction so that the third sheer has a plurality of pleats

tformed due to a dimension by which the third sheet iz longer

than the first sheet in the circumferenllial direction and {3}

a second sheet having a dimension in the circumferential

10 direction longer than both the first and third sheets and

inelastic stretchability in the circumferential direction,

the second sheet being bonded to the first sheet directly or

indirectly by means of the third sheet so that the second sheet

has a plurality of pleats formed due to a dimension by which

15 the second sheet is longer than the first sheet in the

circumferential direction.

Fig. 1 is a perspective view showing a compositce sheet
according to this invention:
20 Fig. ? is secctional wviews taken along a line IT - II
in Fig. 1 before the composite sheet is stretched (A} and in
successively stretched states (B) and {C);

Fig. 3 is a graphic diagram plotting a relationship




Fig. 4 is a perspective view show ng training pants using the conposite
sheet; Pig. 5is a schematic diagramillustrating a process 5 for mnaking
the conposite sheet; and Pig. 6 is a viewsimlar to Fig 1 but showi ng an
alternative enbodi nent of this invention. Details of anl MARCHCNIEY
stretchabl e conposite sheet 10 and g pants-type di sposable wearing article
using this conposite sheet will be nore fully understood fromthe
description given hereunder with reference to the acconpanying draw ngs:
An el astically stretchabl e conposite sheet 1 shown by 15 Fig. 1. in a

per spect bee weeWwshasza andistectiimoinantrat clyi ol ridet icomporstiieégdhakito t he
x-direction and elastically stretchable at least in the y-direction. Such

conposite sheet; .1 Gonpri.s ddstvSheely Isdogehd Nk pgikheqgl puaerDst

| ayer, a secoﬁr{égs'h(e&et 12 ?}flias i ng tvhe upper nost I%yer and a third 20 sheet
13 di sposed between these fir tgqnd second sheets 11, 12 wherein these
first thi'edGh&SEs CPIP314% 2855 ded or  adhesi vel y bonded together in a

plurality of bonding zones j4. In the illustrated enbodi nent, the bonding

zones 14 are 1FN 2608 STV GedlPATERe HORMEGRTARHI ar BFPEY S8t bondi ng

| ines extending in parallel one to another in the x-direction and arranged
5 for making the composite sheet; and

Fig. 6 18 a wview similar to Fig. 1 but shewing an

alternative embodiment of this invention.

Details of an elastically stretchable composite sheet

10 and a pants-type disposable wearing article using this

composite sheet will be more fully understood from the

description given hereunder with reference to the
accompanying drawings.

An elastically stretchable composite sheet 1 shown by

15 Fig. 1 in a perspective view has a =x-direction and a

y-direction orthogonal to the #—direction and clastically

stretchable at least in the y-direction, Such compesite sheet

1 comprises a first sheet 11 defining the lowermost layer,

a2 second sheet 12 defining the uppermost layer and a third

M)  sheet 13 disposed between these first and second sheets 11,

12 wherein these first ~ third sheets 11 ~ 13 are welded or

adhesively bonded tegether in a plurality of bonding rones

14. In the illustrated embodiment, the bonding zones 14 are



intermttently in the y--direction. O Fig. 2, (A is a sectional view
taken along atine 511 - Il in Fig. | and (B) and (C are sectional views
simlar to (A) except that the conposite sheet | has been stretched in
the y-direction by L1 and L2 (See Fig. 3), respectivel yl MAREHfAMSt sheet
11 extends in the x- and y-directionsyso as to maintain a substantially
flat state and the second sheet 10 12 curves upward between each pair of

t he adj acent bonding zones 14 to describe a circular arc. Such circular
arc is repeated in the y-directs on and a plurality of pleats undulating
in the ypdoheetidon are formed hypTieaTitysb fsherding I iassacwhehdinThe third
sheet 13 al so curves upward between 15 each pair of the adjacent bonding

zones 14.t0 Rihe ¢k gHbaRhedr §nbehwegndt bectibat agheet radgaad the
second sﬁgng§%§TEEiﬁ?Far to theesecgnd sheet 12, the third sheet 3 fors

as a whole a plurali_ of pleats undulating in the y-direction. Between
each paiﬁ“&ﬁrgﬁétgﬁﬁéﬁéﬁp %8ﬁdﬁh&HEECt1°

76tes o4, 14, the 20 circular arc

descri bed by the second sheet 12 is longer than the circul ar arc described
by third sheet Of3FiTheZfi Bt 15 thiFfishdstls VB L35 Ad BGnded 6get her in
t he bondi ng zones of the conposite sheet 1 common to these three sheets 11
-. 1 BARGH 2005 i& Fig.l n 4hd (Rinposi 6} sheetsdvahd org b vdewer 6881daét i onal

ta (B} except that the composite sheet 1 has been atretched
in the y-direction by L and L, [See Fig. 3], respectively.
The first sheet 11 extends in the x- and y-directions so as
to maintain a substantially flat state and the second sheet
10 12 curves upward between each pair of the adjacent ronding
zones 14 to describe a cirvcular arc. Such circular arc 1s
repeated in the y-direction and a plurality of pleats
undutating in the y-direction are formed by the first shest
11 as a whole. The third sheet 13 also curves upward between
15 each pair of the adjacent bonding zones 14 to describe a
clrcular arc belween the first sheet 11 and the second sheet
12. Similar to the second sheet 12, the third sheet 3 forms
as a whole a plurality of pleats undulating in the y-direction,
Between esach pair of the adjacent bonding zones 14, 14, the
20 circular arc described by the second sheet 12 is longer than
the circular arc described by third sheet 13. The first -
third sheets 11 ~ 13 are bonded together in the bonding zones

of the composite sheet 1 common to these three sheets 11 -~



shape, the first sheet 1.1 is elastically stretchable at least in the
y-direction at |east by 20% preferably by 100" or 5 higher and nore
preferably by 200 % or higher. Such first sheet 11 may be forned with a
nonwoven for woven fabric of elastically stretchable fibkREHMOAS a
styrene-based elastonmer or urethane-gpased fiber or elastically stretchable
filmmade of elastoner with a basis weight in a range of 5 10 - 200g/ m .
The second sheet 12 is inelastically stretchable at least in the
y-direction and may be forned, for exanple, wth a nonwoven or woven
fabric made of inelastically stretchable fiber such as polyethyl ene-,

pol ypropyl ene-, nylon- or polyester-based fiber having a fineness, for 15

exanpl e, of 0.%- é%”&%ﬁ%cbsﬁt@a%hée\eeiMﬁﬂ Sudlangecet-Rect 14080/ N2 . The
third sheet 1.3 also is elastically stretchable at least in the

y-directgggp%%cthg¥ y?%pskg Jiisgs Qg@&i%%%lgngtg@yﬁﬁgbigﬁﬂ?qEﬁﬁkh a

nonwoven c nmade o el"astically stretchable fiber or
el astically stretchable 20 film or theoéé%e mﬁt? a beié bggt of 5 -
2009/ 2. iR ghes s iFagitdsi @ tdi siEm Y ngPREFRF 3P ¥n H;NE et'lieen
stress and strain (elongation) observed in stretching the conposite sheet
1. As5wi Higee rappdmente prefie Fegsy kv 268% loNVaRGHE2006ugh3iifife SRSt sheet
11 is elastically stretched as the conposite sheet 1 of Fig. 2 (11) is
stretched 1bynay| engt fcklkeandsith a nonwoven for woven ftabric of
elastically stretchable fiber such as a styrene-based
slastomer or urethane-based fiber or elastically stretchable
film made of elastomer with a basis weight in a range of 5
10 ~ 200g/mé. The second sheet 12 is inelastically stretchable
at least in the y-direction and may be formed, for example,
with a mnonwoven or woven fabric made of inelastically
stretchable fiber such as polyethylene-, polypropylene-,
nylon- .DT polyester—-based fiber having a flineness, for
15  example, of 0.1 ~ 50pm with a basis weight in a range of 2
~ 100g/m*. The third sheet 13 also is elastically stretchable
at least in the y-direction similarly to the first shset 11
and may be formed with a nonwoven or woven fabric made of
elastically stretchable fiber or elastically stretchable
20 film or the like with a basis weight of 5 ~ 200g/m’.
Fig. 3 is a graphic diagram plotting a relationship
betwesn stress and strain {elongation) observed in stretching

the composite sheet 1. As will be apparent from Figs. 2 and




t hereupon the stretching stress of the conposite sheet 1 reaches a val ue
S. The pleats of the second and third sheets 5 12, 13 progressively cone
out arid the height of the circular arcs of these sheets 12, 13 gradually
reduced as the conposite sheet 1 is stretched by the |eMARCHZ200EL. The
pleats of the third sheet 13 conpletely conme out as seen in Fig. 2(B) as
the conposite sheet 1 has been stretched by the length Li. 10 After the
conposite sheet 1 has stretched by a length exceeding the length Li, aforce
required to stretch the third conposite sheet 1 corresponds to a force
requi redsto shs eteGhstt hendét stiisheet elheplius 1d f osteerehailr eb t bhstretch
the third sheet 13. in other words, a straight line in Fig. 3 abruptly 15

becones S%%?p%f%'ﬁ%’ sﬁée%hf c%ap?gf. ;/27??} tikesel-redhak k%i‘ GS1EaphRdL, Bydt he

second sfiée are progressiv attened. The eats of the second
sheet 12 conpletely cone out .as seepn in. FEig..2 iﬁ 4 hgpcoppesite
sheet | K&AEIEEERTstE R By | Eﬁa?ﬁst.f Acﬂeé%q eéag{)trrbom fe sheet 1 has
been stretched 20 by a | ength exceeding the length 1 ,2.,, %Q ﬁddition to
the forcecackgsi retrbee shrefln RIRAES Ot LRRISSECDARKhdLIE d 302855 4 force
required for inelastically stretching the second sheet 12. Consequently,
t he s§raiight 1Ri peoiyneFé gve By bemores:tf anthehe 1h#ROH 20GHe <igcstégp. During
such process of stretching the conposite sheet

arcs of these sheets 12, 13 gradually reduced as the composite

sheet 1 is stretched by the length 0 ~ L;. The pleats of the

+third sheet 13 completely come out as secen in kig. Z2(B) as

the composite shect 1 has been strefched by the length Ls.

10 After the composite sheet 1 has stretched by a length
exceeding the length I, a force required to stretch the
composite sheet 1 corresponds to a force reguired to stretch
the first sheet 11 plus a force reguired to stretch the third
sheat 13. In other words, a straight line in Fig. 3 abruptly

15 becomes steep and, at the same time, the circular arcs formed
by the second sheet 12 are progressively flattened, The
pleats of the second sheet 12 completely come cut as seen in
Fig. 2{C) after the composite sheet 1 has been stretched by
a length L;. After the composite sheet 1 has been stretched

20 by a length exceeding the length 1y, in additlion teo the force
required te stretceh the first and second sheets 11, 13, a force

required for inelastically stretching the second sheet 12.

Consequently, the straight line in Fig. 3 becomes further



1, preferably the first and third sheets 11, 13 are still elastically
stretchabl e even after the pleats of the second sheet 12 have conpletely
come out. Relieved of the stretching 5 force, the conposite sheet 1
restores its initial state as shown in Fig. 1 substantiafARCH206 el astic
recovering force of the first sheet141. Fig. 4 is a perspective view
showi ng training pants 40 as a typical enbodi nent of the di sposable
wearing article 10 using the conposite sheet 1 according to this
invention. The training pants 40 are conposed of a front wai st region 41,
a rear Waitglp.egienndZsadid pareleaic b fr ey encHnuhdieimanipdee iftroahieslnd rear
wai st regions 41, 42 have respective side edge portions put flat and

wel ded tﬂgey}%{fe@rﬂb dig SRAlS A6 Sohilbs asnier definela wabskrepeni ng 47
and a pai f 1 eg-opénings 48. The conposite sheet | is used as stock

material for at Ieasﬁ: one ref er abl t h_.of the‘{ rﬁ] d_Lear qwai st
regi ons SAPStAFakilyhs ﬁgt)?pﬂgrlgc?ivgﬁ %?Q(?):ﬁet%% g S(ra%s é:glt@: f%con* or med
with a wai st-surrounding direction of the traini rfljg Ea ts 40 Onso t hat the
conposi t ehsiedel 2 hawg cHBPAERSEY TS o8t efHATET PR tHe SHARSELLHFr oundi ng
direction. Water-absorbent nonwoven fabric is used as stock naterial for
t he cfot dardeggittie 43npiod idvershapyed upemoand Bomdaeditdathétesmpeosite |
MARCH 2005 - | | sheet 1 along bonding zones 49. In the crotch region 43,
the shown in Fig. 1 substantially by an elastic recovering force
of the first sheet 11.
Fig. 4 is a perspective view showing training pants 40
as a typicai embodiment of the disposable wearing article
10 using the composite sheet 1 according to this invention. The
training pants 40 are compoesed of a front waist region 41,
a rear waist region 42 and a crotch region 43 wherein the front
and rtrear walst regions 41, 42 have respaective gide edge
portions put flat and welded together at weclding spots 46 so
15 as to define a waist-opening 47 and a pair of leg-cpenings
48, The composite sheet 1 is used as stock material for at
least one, preferably both of the front and rear waist regions
41, 42 with the y-direction of the composite sheet 1 conformed
with a waist-surrounding direction of the training pants 40
20 5o that the composite sheet 1 may be elastically stretchable
in the walst-surrounding dircctlion. Water-abkscrhent

nonwoven ftabric is used as stock material for the crotch

region 43 and overlapped upon and bonded to the composite



nonwoven fabric absorbs urine discharged theron and gives a crotch region
of a wearer of the pants 40 a remarkable feeling wetness to achieve a
training effect by wearing such 5 pants 40. Such nonwoven fabric- is

provi ded al ong peripheral edge portions of the respecti weAREHMPENI ngs 48
w th rubber threads 44 attached undgg _tension thereto. To use the
conposite sheet | as stock material for the training pants 40, the~ first
- third sheets 13 - 13 arc 10 preferably adjusted so that, referring to
Fig. 3, S, = 2.5 M25nmfor T,1 = 105% and S2 = 10 NN25mnm for L2 = 1.15%

The di nemgicen1”2bmg drsatihedoheses shourdthe underistoar 4o Akg thew dth of
the conposite sheet 1 as neasured in F3 vertical direction of the training

pant's 40, Je LiAiig Panks 40 19:a6 Wibehabhed aakoaadaneay: vakst

regi ons are tornme by su conposite sheet | is preferably made so
that these front and rear_wai st regio 1, 42 may, be_str ith 35 -
65W i n t e SRR sﬁﬁ‘i‘b‘?}hd‘?ﬁgad?"’?g(‘f?go r}:'Siftt r RHE ¥ r%‘?nﬁnéeg%%%?glgD has
been put on the weare's body and the wearer's 20 nother may st[et%h t he
trai ni ng fsaltia4eebycEs R Frigere ¢ treinigg: e FRechgsdy Hoqnifg suc
wai st-surroundinqg direction to put the training pant s 4 D on the wearer's
body. 5W?ﬁn$l$clautraﬂmmgmmm 4abput: da fieriwa erl'csibedy iphkReadt ret chi ng
stress of | MARCH 2005 -12 the conposite sheet 1 is relatively low and it
Ls not. .gdge pertions of the respective leg-openings 48 with rubber
threads 44 attached under tension thereto.
To use the composite sheet 1 as stock material for the
training pants 4, the first ~ third sheets 11 ~ 13 are
10 preferably adjusted so that, referring to Fig. 3, 5, = 2.3
N/2%mm for T4 = 105% and 3., = 10 N/25mm for Lz = 115%. The
dimension "25mm" described here should be understood Lo be
a width of the composite sheet 1 as measured in a vertical
direction of the training pants 49. The training pants 40
15 of which the front and rear waist regions 41, 42 are formed
by such composite sheet 1 is preferably made so that these
front and rear waist regions 41, 42 may be stretched with 35
~ $5% in the waist-surrcunding direction after the training
pants 40 has been put on the wearer's body and the wearer's
20 mother may stretch the training pants 40 by in the order of
115% at the most in the waist-surrounding direction to put

the training pants 40 on the wearer's body. With such training

pantz 40 put on the wearer's body, the stretching stress of



apprehended that the conposite sheet | m ght unconfortably I|ace the
wearer's wai st. However, if brisk novenent of the wearer's body causes the
conposite sheet to be stretched at 5 a high ratio, the stretching stress
will abruptly increase and reliably prevents the traini MAREHIAE0 from
slipping down. In addition, the weaner's nother intends to w den the

wai st-opening 47 until the conposite sheet |I. is stretched by L1 or L in
order to put the training pants 40 on the wearer's 10 body, the stretching
stress of the conposite sheet | abruptly increases and nakes the nother

feel it qifefigdhbodDed deRetthel Wal Stenpeiv &y 4T cburdibgr 1tWish act
consequence, there is no anxiety that the wearer's nother m ght

excessi vel tr\@I%e;‘brgqew%rﬁagp%@,}e]p%foff%a%%iel shietf FORt gaRduheaf rwaksh1kegi ons

41, 42 m e peeled o m each ot her at the welding spots 46 or
the conposite shod. 1. ,formng t front and.rear i [[§0i. QNS 41, 42
mi ght be 6k &Me WPERSENE ??é?ﬂrngﬁaﬁ% S ﬂdtggng%b %gﬁggﬁgénent, a welding
strength for the front and rear waist regions 41, 42 20 at the welding
spots 46 wemrsd sadfodet 6duBEShENE efampVel e | Pheet dre Seampiret 5§ % BE or der of
12 N'25 so that the front and rear waist regions 41, 42 may be easily
peel ef off Hirpmreadh, afkerstakand ity stespectwiig sibdapsdge tporerdas t her eof
when 1 MARCH 2005 -13 it is desired to take off the training pants 40.
Wil e t hecmd reliably prevents the training pants 40 from slipping down.
In addition, the wearer's mother intends teo widen the
waist-opening 47 until the composite sheet 1 is stretched by
I, or L; in order to put the training pants 40 on the wearer's
10 body, the stretching atress of the composite sheet 1 abruptly
increaszes and makes the mother feel it difficult to widen the
walst-opening 47 further. With a conseguence, there i1s no
anwiety that the wearer's mother might excessively widen the
opening 47 until the front and rear waist regions 41, 42 might
15 be peeled off from each other at the welding spots 46 or the
composite shect 1 forming the front and rear waist regions
41, 42 might bhe broken.
With the training pants 40 of such arrangement, &
welding strength for the front and rear waist regions 41, 42
20  at the welding spots 46 can be adjusted to be relatively low,
for example, in the order of 12 N/Z5mm so that the front and

rear walst regions 41, 42 may be easily peeled off from each

other along the respective side edge portions thereof when



entire areas of the front and rear waist regions 41, 42 may be forned with
the conposite sheet 1 to nmake these entire areas stretchable, it is also
possi ble to use the conposite sheet 5 1 as stock material only for portions
of the front and rear waist regions 41, 42 so that thesgiAroAt2{@mad rear
wai st regions may be partially stretghable. It should be understood that
the illustrated enbodi nent of the training pants 40 does not intend to
limt use of the conposite sheet 1 for the front 10 and rear wai st regions
41, 42. Specifically, it is possible to use the conposite sheet 1 not only

for the firoat andireartcwehbd Sepins tAlaifidg Pantal 9@ .f owhtihe chetch
region 43 or to use the conposite sheet 1 only for the crotch region 43.

~Fig. 51is,a.scC i c-diagr il rating an.e I 13 ofy»ajprocess for
maki ng tﬁ%tég%pggggé gﬁeggglegéé i%@%zﬁéi g%'of e aé?F%ale st?e chabl e
nonwoven or _woven f.abrj ola, Eovided at

c: or film is f q5§ron1a %'rst ral.l
the | eft P& tRF PR pigh tias C‘Pmpgsﬁtres?ﬁﬁﬁﬁ Ok, IHSE? For'exanprg, with 15
m diametered continuous fibers of styrene-based elastomer with 20 a basis
wei ght ofttetghm®landianiel abse coetsdethdlt (U3s the T50BPSatehPHREE. A
second web 52 of inelastically stretchable nonwoven or woven fabric or
filmés fledsf ook gsecontat obhly S52ar et second wele: 52 coing Rordmedarf or
exanple, with 15 1 MARCH 2005 -14 dianetered continuous fibers of
pol ypropyl,8ne Wedilu@s0asi $2 so that these front and rear waist regions
may be partially stretchable. It should be understood that
the illustrated embodiment of the training pants 40 does not
intend to limit use of the composite sheet 1 for the front
10 and rear waist regions 41, 42, Specifically, it is possible
to use the composite sheet 1 not only for the frent and rear
walst regions 41, 42, but also for the crotch region 43 or
to use the composite sheet 1 only for the crotch region 43.
Fig. 5 iz a schematic diagram illustrating an example
15 of a process for making the composite sheet 1. A first web
51 of elastically stretchable nonwoven or woven fabric or £ilm
is fed from a first roll Sla provided at the left side in Fig.
%. This first web 51 is formed, for example, with 15 um
diameterad continuous fibers of styrene-based elastomer with
20  abasis weight of 10 g/m” and an elastic stretchability of 150%

aor higher. A& second web 52 of inelastically stretchable

nanWwoven or woven fabric or film is fed from a second roll

52a. The second web 52 is formed, for example, with 15 pm



wei ght of 15g/m and an inelastic stretchability of 150 or higher. Athird
web 53 of nonwoven or woven fabric or film is fed froma third roll 53a_
The third web 53 is elastically 5 stretchable but has a significant
permanent set remaining after contraction. The third weMOBCHS0Med in the
formof nonwoven fabric forned, for;gxanple, by 15 pm di anetered
continuous fibers obtained by blending styrene--based el astoner and

pol ypr opyl ene, of which 60% el astically 10 contracts and 90% renmai ns as the
permanent set after this web 53 has been stretched by 150% In the

i |l ustratjedereedigmenhobubhe Broeessott peseprbbritne thikhdal ayeis of web
51 - 53 are guided together into a nip defined between a pair of heated

embossi ng,;eﬁglthlﬁso%gg irﬂ@ MM ¢ 4l %A@ﬁ%&&fmm%@;jiktaz 33 argsbgrded

t oget her e bonding zones 14 {See Fig. 1) arranged intermttently in
the machine directjon éo form composite web 56. | n th ursec.defined
bet ween &1 gﬁrof i FRET t?%?cﬂ?ﬁﬁpggvpgﬂ§71éﬁﬁ%gvgé tfagjfr(igegc%nglﬁsitretching
rolls 58, the conposite web 56 is 20 stretched at a desired [atai, for
exanpl e, ist fadrid aothisgool TG 3gchi By thaitd vebettHiTgLlrati69  tKese first
and second stretching rolls 57, 58 are arranged so that a peripheral
speeds of stherseehne $tutethds ng sofhsf 6Bants heghencohaaethaemaiNWARIH 2005
-15 of the first stretching rolls 57. The conposite web 56 havi ng
after contracticon. The third web 53 is fed in the form of
nonwoven fabric formed, for example, by 13 pm diametered
continuous fibers obtained by blending styrene-bazed
elastomer and polypropylene, of which 60% elastically
19 contracts and 20% remains as the permanent set after this web
53 has been stretched by 150%.
In the illustrated embodiment of the process, these
first ~ third layers of web 51 ~ 533 are guided together into
a nip defined between a pair of heated embossing rolls 54 in
15 which these layers of web 51 ~ 53 are bonded together in the
bonding zones 14 {See Fig. 1} arranged intermittently 1n the
machine direction to form composite web 56. In the course
defined between a set of first stretching rells 37 and a set
of second stretching rolls 58, the composite webk 56 is
2}  stretched at a desired ratio, for example, at a ratio ¢f 150%.
T achieve this stretching ratio, these first and second

stretehing rells 57, 58 are arranged so that a peripheral

speed of the second stretching rolis 58 is higher than that



been stretched in this manner is relieved of such stretching effect before
the conposite web 56 reaches a pair of lead-on rolls 61 and | eaves these

| ead-on rolls 61 in the formof 5 continuous conposite sheet | which is
then batched in the form of a roll 62. In the course of MAROIIIOSess, the
first web 51 as the conponent of thgsconposite web 56 is elastically
stretched by 150% and then elastically contracts approximately by 150% 10
as the conposite web 56 is stretched, for exanple, by 150% and then
relieved of such stretching effect. The second web 5, on the other hand,

i s el astiygathy Sttt ghedcbyih§08o Bngl 57i.t STisubsigotiakl y=idl bakréngt h havi ng
been stretched in this manner is permanently set as the first web 51

contracts, mS.19.8-LESULL . tHe o5 %%&hi Tréff?éﬁ?Qﬂgéﬂﬁg 32rbayhhggbeen

stretche contracts an%ﬁforns a plurality o eats as the first web 51
contracts. O the_third web 53 having.been_stretched hy %, ,60%%0 can
ol st | Al SCinPRAEE=D0ES GO et Mol Jo26LCS S he ALanGPR Bar

per manent |y
sot in this manner contracts to form20 a pIuraIitﬁ of pleats as the first
d

web 51 cowmitdactid afise ) giwsr Lhoraeead ehetel kecbhdiAnBNEnEPE™ SYers of
web 52, 53 prevent the first web 51 fromconpletely restoring it initial
di mensi oronk iIMNRGHE 200Pbosité ANudteltdiel sledenthamdatuied! Laydrs fofrweb 52, 5
3 are fed
of a roll 62,
In the course of such process, the first web 51 as the
component of the composite web 56 is elastically stretched
by 150% and then elastically contracts approximately by 150%
10 as the composite web 56 ig stretched, for example, by 130%
and then relieved of such stretching effect. The second web
52, on the other hand, is elastically stretched by 150% and
its substantially whole length having been stretched in this
manner is permanently set as the first web 51 contracts. As
15  a result, the lenath of the second web 52 having been stretched
contracts and forms a plurality of pleats as the first web
51 contracts. Of the third web 53 having been stretched by
150%, 60% can elastically contract but 90% is permanently set,
so the length permanently sct in this manner contracts tLo form
20 a plurality of pleats as the first web b1 contracts. ‘tThe
pieats formed by these second and third lavers of web 52, &3

prevent the first welk 51 from completely restoring it initial

dimension.



onto the upper surface of the first web 51 in the illustrated enbodi nent
of the process, it is also possible to obtain the conposite web 5 6 by
feeding the second web 5 2 and/or the third 5 web 53 al so onto the | ower
surface of the first web 51. Fig. 6 is a view simlar 18&814R0H 2006ut
illTustrating an alternative enbodi nggt. of this invention. The conposite
sheet 1 according to this enbodi nent conprises the first - third sheets 11
- 13 wel ded together at welding spots 14 10 arranged intermttently not
only in the x-direction but also in the y-direction. In such conposite
sheet 1, the wehdiiagrhspotsorid aaetappadopayateloyf seht B2f e1 ever feHe sheet 1
and therefore it -is not apprehended that these welding spots 14 m ght

gi ve the year Phet e;%rlf Qi f.ahle, f.eel g whan fhesi5: camoshh asshaetql cones

in contact” Wt wearer's skin. The conposite sheet according to this

i nvention enahl es tge force required.to re% h.t i_t.e, shget in the
y--direc e G FRE BP0 %fgbéss?%%g %%;%%ﬁ%ggfggﬁas eet t he
elastically stretchabl e sheet and the inelastically 20 str%%%h%ble sheet
are bondegmpestifte weki Tt Blrakeeduny hespreppfdfte “€hast/ eb it hifd
first-nentioned el astically stretchable sheet and the inelastically
st r et shahbisgy Siteetl smyentfoorahen phwaraldunfaafe pliedtrs: drimaigedtd di-he x- and
y-direct ions, ] MARCH 2015 -17 at least in the y-direction. The di sposable
pants-type Fig. 6 is a view similar to kig. 1 but illustrating an
alternative embodiment of this invention. The composite
sheet 1 according to this embodiment comprises the first -~
third sheets 171 ~ 13 welded together at welding spots 14
10  arranged iptermittently not only in the x-direction but alsc
in the y-direction. In such composite sheet 1, the welding
spots 14 are appropriately scattered over the sheet 1 and
therefore it is not apprehended that these welding spots 14
might give the wearer uncomfortable feeling when the
15 composite sheet 1 comes in contact with the wearer's skin.
The composite sheet according to this invention enables
the force reguired to stretch the composite sheet in the
y-direction to be varied in two steps since the composite
sheet the elastically stretchable sheet and the inelastically
26  stretchable sheet are bkonded to the basic elastically
stretchable sheet 30 that the first-mentioned elastically

stretchable sheet and the inelastically stretchable sheet may

form a plurality of pleats arranged in the x- and y—directions,



wearing article using such conposite sheet as stock material for the front
and rear wai st regions can avoid the inconvenience that the wearing
article mght unconfortably 5 lace the wearer's waist. In addition, even
when the wearer's nother w den the wai st-operning to pupfAREHaMRCl e on
the wearer's body, there is no annggy that the conposite sheets bonded
toget her along the respective side edge portions of these sheets m ght be
broken or peeled off. 1 MARCH 2005 -18 WHAT IS CLAIMED I: i. An

el astically. stretchable conposite sheet (1) conprising a first sheet (11)
havi ng X4tand:akstdi § gCkinensy-Siprddwganal trheeatihsmihaslangabesnagypkastical |y
stretchable at least in said y-direction and a second sheet (12) being

i nel asticall t | e. léﬁﬁ? [ i y=dl 1 Lpigaid first
arid secgﬁéréﬁéeégkgg??1%§?ﬁ%re oﬁgggggﬁgse?ﬂ$%§g%%%3cfﬁp§g?g y-direction
to formthe conposite 10 sheet (J) adapted Lo be elastically stretchable in
said y-di®Fectfign, [hHBFei A% a ﬁéﬁgd Ht ((EHLPE ngd aéFP§§||yﬁE
stretchable in said v-direction and having a dinmension iii_said

y- di r ect ilmgorivemgendehanasaithef Wesrisheet tAFLR M IBENHEE TS EEAPEYst one 15
surface of said first sheet (11) intermttently in said y-direction so
that sai dahi tHeSheste £ 18)WwaHas .a pb wdaliittiyorgf even when the wearer's

mother widen the waist-opening to put the article on the
wearer's body, there is no anxiety that the composite sheets
bonded together along the vespective side edge porticns of

theze sheets might be broken or peeled off.



pleats fornmed dale to a dinension by which said third sheet (13) is |onger
than said first sheet (11) in said y-direction; and 20 said second sheet
(12) having a dinension in said y-direction Longer than both said first and
third sheets (11, 13} is bonded to said first sheet (11MARCHCIGN or
indirectly by neans of said third shgt (13) so that said second sheet 1
MARCH 2005 _19 (12) has a plurality of pleats formed due to a di mension by
whi ch sai d second sheet (12) is longer than said first sheet (11) in said
y--direction. 5 2. The conposite sheet (1) according to Claim1l, wherein

el ast i caldppTstimetoahabipe edt:ents of said first and third sheets (11, 13) in
said y-direction exceed a |l ength of said conposite sheet (1) having been
stretched in said y-direction wuntil. the pleats of said second sheet (12)
di sappear. 10 3. The conposite sheet (1) according to Clain11 wherein

said fi rst - tﬁl rd i s‘%tsa(l ZHIEJ,CSthaEgJ([eOb %@oé?ﬁgt hef oo eets ?ndi ng

zones of ‘Said conp05| conmon ree s 1, 12,

13). 15 4. A pants- type dISp able rin artlcle 0) r|S|ng a front
wai st reFOERIAFLNT & & Tiesh pgf i Om%%1nq x— é dlr tions

5 orthogonal to each other and being elastically stretchable
at least in said y—-direction and a seceond shect (12) being
inelastically stretchable at least in said y-directicn
wherein sald first and second sheets (11, 12) are bonded
intermittently in said y-direction to form the composite

10  sheet {1} adapted Lo be elastically stretchable in =aid
v—direction, wherein:

a third sheet (13) being elastically stretchable in
said y-direction and having a dimension in said y-direction
longer than said first sheet (11) is bonded to al least one

15 surface of said first sheet (11) intermittently in said
v-direction so that said third sheet {13) has a plurality of
plieats formed due to a dimension by which =said third sheet
(13} is lenger than said first sheet {(11) in sald y—direction;
and

20 said second sheet (12) having a dimensicn in said
y—direction lenger than both said first and third sheets {11,
13} is beonded to said first sheet {(11) dirvectly or indirectly

by means of said third shect (13) so that said secend sheet



and a crotch region (43) extendi ng between these two wai st regions (41,
42) wherein said two wai st regions (41, 42) are 20 bonded together al ong
transversely opposite side edge portions of the respective tw wai st
regions (41, 42) to form a pants-type structure, said paMAREHYIES

di sposabl e wearing article (40) | MARGH 2005 -20 further conprising said
front and -rear waist regions (41, 42) being at |least partially forned
with a conposite sheet (1) having elastic stretchability in a
circunferential direction of: said wearing article (40) wherein said
conposi t g 1$heatis(d) phuealptirses fidaies fidRicdhpet Hdlh) diavnsgoel Bgtic
stretchability ini said circunferential direction, (2) a third sheet (13)
havi ng a, gl r ept i i K said
havi 19 5 JUBFRSkOR Licom b sCUTEY eal) Bhaed) e 101 d mmaar, thaasa
dlrectloq %ald third 10 she%fl 13) being bonded to said first sheet (11)
i nterm t et i 7S & GFEGHH & enti al direction so that said third sheet
(131 has a plurality of pleats formed due to a dinension by which said
third sheet (13) is longer than said first sheet (11) in said
circunferential direction and (3) 15 a second sheet (12) having a dinension
in sabd @i.r cunffaeentingabsidier eheedn! 1l pbrgerotdrang bot K lsaird 1f, i weerand third
sheets (11, 13) and inelastic stretchability in said circunferenti al

elastically stretchable extents of said first apd third
sheets (11, 13} in said y-direction exceed a length of said

composite sheet {1) having been stretched in said y-direction

until the pleats of said second sheet {12) disappear.

1G
3. The composite sheet (1) according to Claim 1, wherein
said first ~ third sheets {11, 12, 13) are bonded together
in bonding zones of said composite sheet (1) common to these
three sheets (11, 12, 133.

15

4, L pants-tynpe disposable wearing article (40
comprising a front waist region (41), a rear waist region (42}
and a crotch region (43) extending between these two waist
regions (41, 42) wherein said two waist regicons {41, 42) are

20 bonded together along transversely opposite side edge
portions of the respective two walst regions {41, 42) Lo form
a pants-type structure,

=aid pants-type disposable wearing article (40)



direction, said second sheet (12) being bonded to said first sheet (11)
directly or indirectly by neans of said third sheet 20 (13) so that said
second sheet (12) has a plurality of pleats formed due to a dinension by
whi ch said second sheet (12) is |longer than said first (39gaRCH 1d)s i n said
circunferential direction. Z20) -

further comprising said front and rear walst regions (41, 42]
heing at least partially formed with a composite shect (1}
having elastic stretchability in a circumferential direction

of said wearing article (40} wherein zaid composite sheet (1)

5 comprises {1} a first sheet {11 having elastic
stretchability in said circumferential direction, (2} a third
sheet (13) having a dimension 1in said circumferential
irection longer than said first sheet [11) and elastic
stretchability in said circumterential direction, said third

10 sheet (13) keing bonded to said first sheet ({11}
intermittently in said circumferential direction so that said
third sheet (13} has a plurality of pleats formed due to a
dimension by which said third sheet ({13} is longer than said
first sheet (11) in said circumferential directicn and (3)

15 a second sheet {(12) having a dimension in said circumferential
direction lenger than both said first and third sheets (11,

13! and inelastic stretchability in said circumferential
direction, said second sheet {12) being bonded to said first
sheet (11} directly or indirectly by means of said third sheet

20 (13} =o that said second sheet (12} has a plarality of pleats
formed due to a dimension by which said second sheet {12) is
longer than said first sheet (11} in said clrcumferential

direction.



