8 N VEMBER 2004 PROCESS FOR MANUFACTURI NG ELASTI CALLY STRETCHABLE AND

CONTRACTI BLE COMPOSI TI ON SHEET The present invention relates to a process
for 5 Manufacturing an elastically stretchable and contracti ble conposite’

sheet conprising a web capable of elastic stretch angaﬁ?gﬁifction and a
fibrous web Capable of inelastic extepsion. Japanese BhfbPdedat i o; - i
No. 1.996-54 ;93A disclo es 10 a nmulti-layered elastic panel, as one e

a-r.ple of this type of conposite sheet, and a process of manufacturing
process of a multi-iaye ed elastic panel

t he sanme. plhi.s-.panufacturin
i nvol ves éﬁ?g%%?ﬁg:gﬁ#&%H$9F8p5§ﬁﬂﬂﬂEEEMSBB@HMI?T§Hﬁ$§L%ﬁ fibyous |ayer
one over another, joining themintermttently 15 éxténﬁlﬁgrﬁﬂgié%hBination
up to the vicinity of aC@HEHﬂiTKBmEnng@dgfié gﬁ.ghe i nel astic fibrous

| ayer and finally relaxing the conbinations ronlg'ﬁs on. In the conposite
sheet (elastic pane.) obtained via the above-specified known manufacturing
process, the rubber 20 elastic |layer after renoval of the tension is

unabl e to returméo dis griginal dinmension. The resulting difference in
di mensi on soneti nes ‘produces “at  permihedtlgtesi ntbn sheprocess far

5 Manuracturing an elastically stretchakle zng contractikle
COMposite sheet comprising a web capable of alastic Siretch
ard cortracticn and a fTihrous wek capanie of inelastic
eXlension.

Jipanese Falent Publication No. 1996m504693ﬂcjisclsses
10 a multi-layered elastic panel, as one exarple of +th:g tyne
0f coemposite sheet, and a PIoCess of manufachuring trhe sams
Tnis manufacturing process of a malti-layered elastic panel
involves arranging a rabber elastic layer and an inslastic
fib:ouslayer,oneoveran:ther,joiningthemintermittently,
I35 extendirg the combinztien up o the vicinity of a breaking
gxtensior 1imit of the inelastic fibrous layer ard finally
re.axing the combiration from tens-on.
In the corposite sheet (elastic panei) chialined via Lhe
gbove-specified kncwn manufacturing process, the rubber
20 elastic layer after reroval of Lhe tengicn is unable Yo ro-urn
to its original dimension, The resulving difference in
dimension sometimes produces a permanent strain  in Lhe

oM L+ =z : Z in i
pesite sheeZ. Such 2 permanent s-—rzin is a Lirst factor




=. Such a permanent strain is a first factor -2 8 NOVFMHER

conposite she =.
2004 that nakes the conposite sheet larger in dinension along a direction
of extension than before it is extended. Also, the inelastic fibrous |ayer

when extended undergoes plastic deformation so that ié# I mensi on after
extension is made 5 larger than beforg.extension. W Nﬂﬂﬂ%éﬁwﬂayer IS

rel eases from the tension, this dinmensional difference causes the

inelastic fibrous layer to increase its apparent bulk. 10 by restraining
i.e., by restricting elastic

t he rubberrglastic | ayer fromrecovering , i.e

contraction theré%?.%éﬁ Pﬁ@E@SﬂFﬁsﬁheaMdlseaemdiﬁaﬁigégbj%he gonposite
sheet mheQ%%%aLn extended to the vicinity of a breaking ext'eAsFodl finmt of
|

the inel aStic=tFBPots Sxdyrars iexhi-hizhshard Quear. percent age extension then when
15 initially extended to the vicinity of the Erge%?wrf Fe%t efidFon theit of

t he ineIaé%?%a$tb¢o¢§unnﬁg.;algri§, obj.ect of the present invention to
provide a process for nanufac¥Uriﬁ8%§ éﬁﬁﬁﬁﬁ?% shderowhich: lcasr reduce 20

the infl uénbermdt the ahove, = gg§crLbed first factor encoutered in the
known manuf act uring process and t HULSHF den BRécrargestbat-pani LSl astic

stret6h t [ of the sheet.
and-font act BReQ e SXLension.  When the rubpep |
Tt el I layer dg

released § T C .
rrom the tension, this dimernsions? differonce cau
- LZl2noe o gow

the inelgatic fibrous laver to ihorease its apcarsnt bhualk.
The increased bulk then becomes 2 second factor that mages

the corposite sheet larger in dimension thar before externsion

10 by FESLraining the rubber elastic layer from reccvering, i.e
- riee oy

by restricting elastic CCentractiocn thereor, By these first
and seccnd factors, the CCrposite sheet when agair exiended
to the vicinity of @ breaking extension limit of rhe irelastic
fibrous layer exhibits a lower percentage extersion br:an whien

15 initizily extended to the vicirity of the breakirs extension

. . . . .
limit cf the inelastic fiprous lavyer.

It is an cbiect of the present invertion to nrovide a

process far ranufacturing a composite sheet whiclk can recuce

20 the influence of the above-descr’ hed First facker encountered
in the known manufacturing process and thus widsn the range
that permits elastic stretch anrd contraciicn of the sheet.

- . . . -
o achieve this ghiect, the present irvention is




To achieve this object, the present invention is 3 8 NOVEMBER 2004
directed to a process for manufacturing a onposite sheet Capable of e | as
L- ¢ stretch and contract in one direction, which includes the steps of

conticuously feeling a first web capable of elastic g retch and
contraction in she one 5 direction andjhaving a top stiffAEEMERR 30tkot t om

surface continuously feeding a second web capabl e of inelastic extension
and conposed of threnoplastic synthetic fibers an an | east one surface of
the first juweband joining the first and second webs in an intermttent

manner al ong the oné A Id:‘l“:l"%ctif:m’—'|mmﬂi@c&ﬂ%ﬁ]@%§0£&?§(d manuf act uri ng
process of th% conposite sheet, the present invention i3 tharactek=zed as

i ncl udi ng“FHE sfepd rluca; of eedicngit hegd id h continously in the one 15
direction and extending the first web in Ecﬁ{et%&%e“ di't edtT ot ekt him, the

range thatipehminsletastire skeekchrand, contraction of the .first. web; !b)
al | owi ng the extended first vve% to rettact P thd cestiticon Hfran elastic

contractivipdloree af Lhe ; and |
s¥el: and, . ard contraction in the one

5 dirant
- L 1o - | -
s noard having g PR surface and = bartoem

v surlface,

contirunasly  f :
¥ geding a ser
2Tand Inrn.b Cﬁpabl = .
- £ 0L inelastic

extensgion and
composed of thermoplasric g¥yntheric fibers an

it least cne surfe '
L - durracs of the first weh and joining the firasr

c!]'ld S-F-.C‘.O]"‘d '|I.-.lr:||:_—\- = 1 - : .
X . =L 1L an i Y -t + +
]"l‘t =i e cenT I[]an:]er a C:—lg J_]_Ie

10 direction.

In the above-described manufacturing process of the
composite sheet, the present invention is characrerized as
inciudirng the steps of:

fa) feading the firar web cotliruously Iin Lhe ope

15 directior and extending the first webk In the ore dirscticn
within the rangs that permits elastic stetoh 2nd contraction
of the first web;

I gllowing the extended first web Lo retract 2¥ the
actien of an elastic contraction force of the webk; and

20 (o] superimposing the secondd web on at least orne surface
of the [irst web after retractiosr and icining the first andg
secoudwebsj:lanintermittentmanneralong1jxeonedirection.

In ore preferred embodiment of +this nventian
- -'r




20 (c; superinposing the second web on at |east one surface of the first
web after retraction and joining the first and second wet in an
intermttent manner along the one reaction. In one preferred enbodi nent of
this invention, -4 S N () VEfV1f 3FR 2004 subsequent toxggegstﬁgﬂéc), t he
following steps are further included;_gd) a secondary 1kt SiilEp
wherein the joined first and second webs are extended in the one direction
within the 5 range that permts elastic stretch and contraction of the
first webi. .a secondary contraction step wherein the extended first
and secongh%gggﬁg%é 5PIoREdSE%Préikadﬂmbwguhgwﬁgbig@e of _an elastic
contraction iorce of the first web. 10 Fig. 1 is a pef&p8cti veryhew of a
conposite sh é??“énd Fig. 2 is a view showing an exenplary process for
manuf acturi ng the conposite sheet. 15 The process for manufacturing an

el astically stretthabbeoand-gantsactibl e conposite sheet in accordance
with the present invention in bel ow désErBed ¢ tettdic jwitsag refarence to

t he attaciretl :drraMgs _
D25 are extended in the one directics withip tf
adow 21 Lhe

5 I E.JQE ]ld C E:'E I|.|._|. 3 2 ﬂst L 2T i [ =]
- r

first web; andg
{e) a : i
b secondary contraction step wherein the BXLEAQed
tirat and cond W ]
Al Setond webs are zllowed Lo refract by the ack i
o = action

of an elastic cont i - :
¥ LSSl contraction force of the first walh

10
pald 14 = + : :
“1lg. - 15 3 perspective view of 4 ComMposite sheet; znd
ALl L p bl i
Fig, i Ly '
9. 2 is e wview showing zan exemplary process for
manufacturing the composite sheet.
15 The  process far menulaciuring an elastically

Siretchable and contractible compesite sheet ir accordarce
with the present inventicn iz below described in detzil with
reference to the attached drawirgs,
figure 1 is.a perspective view of an elastically
20 stretchaple and contractikle composite sheet 1 manufacrured
Ly the practice of the metnod according to the present
inventian,

he composite sheet I iz suitable for use as a ligaid




Figure | is a perspective view of an elastically 20 stretchable and
contracti bl e conposite sheet lmanufactured by the practice the nethod
according to the present invention. The conposite sheet 1 is suitable for

use as a liquid 5 8 NOVEMVBE 2004 perneabl e or inper ﬁﬁie fﬁﬁé? @g?terial
tary

of a disposable wearing article such.as a disposable

napkin, a disposable nedical gowmn or the |ike, and has an upper_i aye,- 2
and a | ower Iayer 3 united together at bond area; 4 by,fusion 5 The
conV%ite %1IS elastically stretchable and contractible at leas. in
the “-'-Y" dlxe":1 or 77 otfP et wakhy: pgrn@m@wqgharjdqyble headed arrows
X-X and v:Y, as shown by chain |lines. The upper |ayer 2 f “Fhas E%ﬁp03|te

shoot ] iseéapﬁﬁl et hplwfuiched astd Csexd £0sd on _at. | east in the Y-Y dir
cticn, out of the X-X and Y-Y directions. %uc% “the® Gppet-airy yawkpn,

corrprlsesa Qﬂ%ﬁ&éﬁhﬁahﬁﬁﬂﬂ@ﬂgl@gghc sxgihﬁt c fibers extending
cor.tinuonsly between bond areas 4 an B?ef%?% E¥3E®ngppebelﬁyeﬂnre

pr ef er abl § aacinadswefr cORL}- u , in 15 the preferred upper | ayer
2, the fibers 6 are fused ?%9e§t%dﬁpgpt“erfﬂ'bﬂpdaTEa3ang; fusion,

. = s 2 =] t 1
= t . —_— = w]\

Contractible at leaét in the v-v directicn, out or

mutually~perpendicular dotble-headed BIYoCWE X-X and Y-Y, as
shown by chain lineg.

Tre upper layer 2 of the compesite sheat 1 ig capabkle

10 of nelastic extenzlon 2T least in tha vovy directicn, curb of

the X-¥ ard ¥~Y directions, such the upper isyer 2 Comprlses

4 mass of thermoplastic syntheZic fikers extending

cantirucusly between bond areas 4 and 4, preferably long

fibers, nmors preferably a mass of continuous [ibers &, In

15 the preferred upper layer 2, the fibers 6 are fused to each

other at bord areas 4 but are individvualized betwsen bend

aredas 4 such that they zre neither fuzsed nor mechanically

entangled tishtly with each other., Th= iength of a portior

af the individual fiber 6 that extends between zdiacent band

20 aveas 4, e.qg., the length of 2 peortion af the fihber fa thak

extends between bond areas 4a and 4a is larger than a lirear

distance between the bond areas £a and 4a. That is, the fiber

- . . )
& extends over an upper surface of the lower layer 3 while




other at bond areas 4 but are individua.l _izod between bond areas 4 such
that they are neither fused nor nechanically entangled tightly with each
other. The length of a oortzor of the individual fiber 6 that tends

bet ween adj acent band 20 areas 4, e.g., the .length o% %fportion of the
fiber tai that extends between bond apeas 4a and 4a ©od GEWEFR M a

|l i near distance between the bond areas a and 4a. That isf the fi.ber 6
extends over an upper surface of the lower layer 3 while 6 8 NOVL--N1J3FR

2004 descrjching.t-he shown irregul ar curves. Wien the conposite sheet is
extended in thecvg$ d#ﬁeéﬁpﬁﬁ,lﬁﬁégﬁﬂber5u6véhangﬁhegh§£5 orientations
between the bond areas 4 and 4 to extend linearly along t NE"YPSLERr ect i on.

As the coiposit &SsPkendedsin athants, the fisbers. 6 desribed curves again
e tien SE?iEéEFVSSﬁr@h@mmmle and

The |l ower |ayer 3 of the conposite sheet 1 is él
y in both the X-X and Y-Y

contracti BP@> ¥ nexhrentaty: dis asd i @n.,. pref er eapl
directions. The lower |ayer 3 co#ﬁfﬁ%@s”&cﬁﬁ§eéﬁ §hone, 1 | long:arecont i Nnous

fibers mabenedol ofsBlastie materi.als such as thernoplastic el astamers, or
alternatively, corrprirggzs ‘a fi IlanGFEFhéDPi-keAﬁai@iee ofcrguedy kel AatdC -

mat evisal spedy the e of fibers, the lower laycr takes the formof a
q-zebr'ﬁl&mb?eq‘é}%ﬂﬂlyibe Turves again,

non-woven or Woven

The lower -ayer 3 of the COpcsite  sheet 1 1a
elasticaily'stretchableeumicontractiblejxathe Y=Y diractice,
preferablyir1bcththe}bﬁiade—Ydirections. The lower Jayer
3 comprises g mass of short, long or contiriovs fihers mades

10 of elastic materials such as thermoplastic elastorers, or
alternatively, Comprises a film or the 1ike mace of suchk
elastic materials. In the case of fikers, “he lower layer
takes the form of a ALn-Woven or woven fabric, preferzbly
integrated via mechanical entanglerert or “usion bond of

15 fibers. The lower layer 3 operates such that it exlends
2lastically as the compesite sheet @ is ex*ended in the Yoy
directien by an externzl force and cauvsges the composite sheet
l to retract asg thke composite sheer ]| is freed from the force.

figurs 2 is a diagram illustrating a manufacturing

20 process of the composite sheet ! shown in Figure 1. 0©Cr the
left side of the drawing, 2 first erdless belt 32 and a secend

endless belc 32 which both »un toward the right are Juxtapossd

Lo interpose a first extengion step 7l and 2 {irst contraction




I ntegrated via nmechani cal entangl enment or fusion bani of 15 fibers. The
| oner | ayer 3 opera such that A extends elastically an the conposite sheet
1 is extended in the Y-Y direction by an external force and causes the

conposite sheet to retract as th.e conposite sheen | }&%ﬁ,eed fromthe
force. Figure 2 is a diagramillustrating a manuf act & bﬂhﬁﬂﬂbﬂﬁﬂbss of

the conposite sheet 1 shown in Figure ImOn Me |eft side of the drawing, a
first endless belt 32 and a second endless belt 32 which both run towards
o interposed a first extension step 71 and a

the right sare juxt sed t
first conﬁrégi{%% @ggr%b%E%@%BER 2001 stiope 72rthay ehgt ween, A first
34 are dishes :d over thé &ndFeds belts

ext ruder éﬁr@ng a second exLruder
31 and 32, °f é§féctiivery. dThpoextr uder 88 §ﬁdf§§58$glﬁraljty of nozzles

37. 38 arranged in a row and transverse direction Lo the 5° ehafiels;, belt
under the extrador 33,

31, 32, A'Stcefbhvelet 3Iha e32a-hs-dis segsed right —un _

34 through the endles bolt 31, 32. le first exténsi-emystep:Fliawol ves a

pai r of f#¥fst3¥WOhrirasiged3@n .pale of secc:.na rolls 74. the second rol,
dster %a"chR?h%fﬁgtFEaFF?%t‘S¢oﬁﬁr§3ti$heLtjlrt&ﬁl@

_ 70 r otaLes at a faster spee
5 endless belt 31, 32, & sucticn duct 3la, 32a is disposed right |

under the extruder 33, 34 Fhrough the endless peit 31, 32.

The first extensgion sten 71 involves a Pair of first reliis

73 and 2 pair of secend rolls 74, The second roll 74 rotalkes

4t a fasber szpeed thanp tne first reoll 73, The firsc

I3 contrastion step 72 invalves =z plurality of third rolls 7

Arrsnged substantially in 5 machine direction. The foremosat

thirzd roll 74 rotates a=~ = Feripheral speed cicse o that of

the second rocll 74, the following third rolls 75 roZate at

peripheral speeds slowed in the saquence toward the rear, and

15 the rearmost trird =voll iz controlled to caircide in

Feripheral speed with the firs: ro-° f3. B guide roll 75 is

provided in kott front and »rar sides of the first contractian
step Y2,

Flural streams of first continueus fibers 41, made of

20 lastic '
4 thermoplastic elastomer andg capavlie of elastic strekck and

Contraciion, are discharged from tre nezzles 27 of the firs
extruder 33 ard directed cnta the first endless helt 31 cnder

the zucticn actiorn of the duct 3iz. The first continuoas




10 contraction stop 72 involves a plurality of third tolls 76 arranged
substanti a'.ly in a machine direction. The fore host third roll 76
rotates at a peripheral speed Quse to that of the second roll 74, the

following third rolls 76 rotate at peripheral speeds i# ed in the
sequence toward the rear, and 15 the rgarnost third r%r SMEER 24 - ed to
coincide in partphe.r.ai speed with the first roe' 73. A guide roll 75 is

provided in both front and rear sides of The fi 5t contraction step 72. Pi
ural screans-Qf fkrst_continuous fibers 41, nade of 20 a thernoplastic
el astonor and capable”of "&f 35&hty sfustd ahs andh eentragtion, , are, di schar ged
fromthe Pﬂé%le- 37 of Lhe fir-sli extruder 33 and direct&d“utito the

first endress-B8lrek1 Hhderd reneesect i 9pagtd on,,0f the duct Va. The first
COﬂtiHUOUf?B 8 NG FMB .i 2004 "bers 41 are Preferabl y ‘fusaditdctimach ot her

over the fPT8t2f b radnegsvdel £a3d;and rendered into first web !'! L4 i:E Vi
119 th formof a nov-woven fabric. TﬁggTiTéqsﬁéﬁﬁﬂﬁéﬁ:i&xﬂnnn&ybdin a
5 direction at a

rachi e div eat onbaod e extended,i g the nachi L o direction at 3 e

specific extension ratio as requite
where it is released fromthe tension and

first3continactd o, siep, 7 ere 1t !
allowed to retract wr TiTe€ - 3¢ @xiensicn ratio as required. The
f' | e
1rat web 41a advances to the first contraction srep 7z where
S
1o 1s released from the tensiop 21d allowed to retract while
Passing through the third rells 76 arranged in a sequence of
decreasing perivheral speed, The first weh 413 zubseosuernt
10  to retraction advances toward the second endless halt 32,
Plural streams of éeccnﬂ contirtous fihers 5o G
Tidevs o2, wade of 3
tnermeplastic synthetic resin ane capable of inelasric
extension, are discharged from the noczzles 38 of the second
extruder 34 and directed onto the first web 4la undar the
15 suction acricn of the duct 324 Lo form a second weh 57a.
The superirposed firss and secend webs 41a and 52a are
bBrougnt between a pair of hot erboss roells 47 ard united
CLogether by fusion a* bend areas 4 (2ee Figure 1) arrarged
at intervals in the machine direction to form & couposite
20 shect ! shown in Figure 1.
When needad, the composite sheet 1 can be contrelled

to further advance in the machine direction and treated inte

& zecond composite sheet la. A nexc step that follows in the




_______----IIIIIIIIIIllII.IllIIIII

passing through the third rolls 7 5 arranged in a sequevce of deweasing
peri pheral speed. The first web 4la suquence 1 to retraction advances
toward the second endl ess belt 32. Plural streans of second contir.ucns

fibers 52, Thane of a thernoplastic synthetic resin ggﬂgglo b- e of
irel-antic, extension, are dischargedgfromthe nozzl &s Rth&00decond
extruder 34 and directed onto the first web 41a under the 15 suction ac_ion

of the duct 32a to forma second web 52a. The superinposed first and
nd 52a are brought between a pair of hot enboss rolls 47

second wehs 4la and 52a are :
and united toget her By “Flisiign aasebond a&eaaaﬁggsggeglggrci;)ﬂgxranved at
' 20 8heart"9shown in

intervals in the machine direction to forma conposite
Figure 1. vﬁ@nrngédééﬁftherommposhtgnghgegaircgp be.controlled to further
advance in the machine direction and treated i hto -2 %et%hdsc%ﬁposmte sheen

la. A nextiistlp itiratchozotdys isRebLhe 9 8,NQv L. MB Fit 2 004 machine
direction is a second extension step 82 in§5WQQi§ al pai-heofmdcud rol |l s

o4 and o datncolofiddh cobke 36, chp bl oh the comosite sheet 1 i

extended in the nmachine " direction
tension step 82, the fifth roll 85 rotates with

requi ISEd.sé&bﬁcheeétesrﬁgloor}'g setxﬂp 82, L i
a =] o B2 Tafbh rell g3 rotates with 3
faster EFerigpheral speed Lhan +the fourth rell g4. After
Passage between tre Lifth rolls 85, the COTposite shect ]
gdvances to enterp between a pair of CArTYIng rolils 57 which
rotate with almost the Sare pevipheral speed as Lhe first
10 rolils 73, The composite gheet | eXtended in the sacond
extension steps 87 is released from tension ir the sezond
contraction step 82 invalving the £ifth rolls as znd the
carrying rolls 37, allowed to retracts by thHe acricn of arn
elastic recovery force af the first weh 41z, and then wound
15 round a roll as the second composite sheet la. The COMmosite
sheet 1 shown in Figure 1, when subjected to a single cycle
of extension and contraction, results in the second Composite
sheet la which is Appricanle for the sizilar uzes as the
composite skeest 1,
20 Ir the above-described nmanufaciuring process of Lhe
composite shest 1, SEPS o the I1:ke ney e used, for examnla,
for the thermoplastic elastamer which s raw ma-ertal of khe

Iirst continucus fipers 4], The use of first Conoinuous




.
faster peripheral speed than the fourth roll 84. After passage between the

fifth rolls 85, the conposite sheet 1 advances to enter between a pair of
carrying rolls 57 which rotate with al nost the sane peri pheral speed as the

first 10 ral.13 73. The conposite sheet 1 exLended in d__extension
steps 82 i5 relvased fromtension in tjge second cont%é@f?%ﬁﬁgﬂﬁﬁﬂ%b

involving the fifth rolls 85 and the <carrying rolls 37, allowed to
retrLcts by the acticn of an elastic recovery force of the first web 41a,
and then qg¥pqtlgquqnd arcll as the second conposite sheet M The
conposi te. ~ Shée Ihﬁﬂﬁﬂﬂﬁﬁﬁ#@ﬁ@dﬁeméremhﬁmqu@ﬁ@@%%qtgoiﬁ+§gngeﬁgycle of
extension and contraction, results in the second conposité"’%hééfbla whi ch

i s appl i c4BPetdr EHéngi ai basissesi qs: the 3COMPsite sheet |. 20 In ths
e é*2hbof =1, “JEPS o~

above-desg&%bed manuf act uri og Process of ihe conposi
the ! iketfayhbe zsed:hfos-exempl S, -.f.he thernopl astic el astonmer which
is raw material of the first contiﬁhgﬁgi?%r%Té‘i?ﬁ~ HeCdisé-ofF Himst

cotinuouswicdR & NMy JVBE 4 fibers 41 having a fiber diameter of 18um
results in the first web 4 a@%gf‘v*fﬂgi SXthasiierwel g7 &f 3t BgénL.rFhis First

web 4ka hﬁ§t@n§?89i£§gﬁg“ﬁﬁik?n breaki ng strength of.2.35N per

@ eXrtension ratic is within the rangeo
that permits elastic stretch and contraction oL the first wep
9iz and witnin a breakiﬁg exltension of the second wep hZa.
For example, a 200 mm length of the first waby 41a czn be
eXtended In the firse extension step 71 Oy 120 % af iLs

10 criginal lergth, i.e., toa lengtn of 220 mm, This g allewed
to retract in the first contraction step 72 o 3 length af
113.5 mm. That iz, wher the Firat web 474 i5 extended by 120 %
CT its original langth, a Pesmanant stra’n of 13.53mm (13,5 %)
is produced per 100 mm of the first web 4la. This permanent

13 strain is conceivably attributed to the rearrvangement of the
first continucus finers 41 i the Jirst web 41z, Sush =
permansnt strain is generaily reduced 1€ the first weh 413
ls in the form of an eiastic £ilm.

Examples of thermoplasktic synthetic resins for use as

20 raw material of the second cortiruous fibers 22 irclude
Folypropylens;: a 60:40 (by weight! mizture of colypropylene
and a teroolyner  of propyiene,  ethylens  and bazene;

polyester: poiyethyiene and the iike. 2s an example, the




wi dt h of 50nm and a breaking extension of 447% In the first 5 extension
step3 71, the extension ration Awithin the range that permts elastic
stretch and contraction of the firg-L wet 4l1a and within a breaking
extension of the second web 52a. For exanple, a !CO ] ) the first
mﬁ‘?%ﬁ%ﬁw A Us 10

web 4la. nan be extendad in the firsnjextension step 7
original length, i.e., to alength of 220 mm This is allowed to retract in

the first contraction step 72 to a length of 113.5nm That is, when the
first vveba la is extended by 120% of its original |ength, a pernmanent
strain of 3??”ﬁﬁ¥€f@ﬁ§%fﬂ#§lﬁﬁbdﬁc@dlg@ﬁoﬁ@Q&ﬁbognah@E§b5§km@gbc4%a. Thi s

pernanentplS strain is conceivably attributed to the rearrangément ‘of the
first contFnuuys! fibefsrMitka thechirr sthrweh4la. - .Quch a. ., permanent suraio
is generaily reduced if the-first web A1a ‘ﬁs%%n‘ﬁgéqﬁnﬁ%(ﬁa%ﬁ%%léstin
film Exarphestet tHhGomapl agticqs tiG . resins for use as 20 raw
Syq£%¥§?nﬁ$g§2L ifﬁ&éﬂh Fél ypropydene: a

riat,~rjal of the second contiruous el

60: 40 (by:wehobhkrnM XLuLe of polyp ylene. and a terpolyner of propylene,
et hyl enc and bi 7env; Epérgé% of?gpéfgo?%ﬁi%%eaa%@ﬁ%$mwaiﬁhtﬁﬁfahEemanple,

the - 4 | z - VP KAB ER 2 004 aforenentioned Tixturn O PO1YPTOpyl ene
and Lerpo?§ﬁej€#é such “ibers 52.

To iilustrate the case where thig secord wek 573 is
joired o the Ricrementioned first wep 41la zktained +ia
exbtension by 120 % and subsequent contractien ard Neasuring
a length of 113.5 mm te brovide The composite sheet 1,

the composite shaet 2 by 100 % ir the second

rh

1 extension o
2X.ension step 82 ang sabsequent contraccisn ir the SeECono
coniraction step 77 results in the second cocrposice sheat la
which shows an elastic recovery of 52 %, out of 100G & extension,
and a remaining permanent strain of 7 &.

15 For the purpeoses of comparison to this corposine shoest
1, aprior art elastic panel was chtained by joining the 112.5
mm 1ong first web 4la before subjected to the first extensior
to the 113.5 mm lens second web 525, The E_astlc varel was
extendﬁd by 100 % and ~hen allowed to retrzcl. The elastic

20 reccvery was 80 % and 20 % remained as a permanent strzin.
The increased permarent strain remained in the elastic pane!
than in the composite sheet 1. Za clear from the Comparisar,

the conposite sheet 1 exhibits the SUperior elastic recovery
recovery,




.

be uscd to formthe se"" "tiQuWs fibars 52 havir2 a diameter of 17,5 Pm
and a percontage 9xtngsiqc of 311t and then form Lhe second web 52a
having a basis wG ght of 15.0 g/n®? fromsuch fibers 52. To 11!u8trate the
case where thia second wRb 52a is joinod to the afor t 40 | r3t web
4la obtained via extension by 120 1 .gnd gubsequent C%Wa%ﬁ%ﬁ{%%
neasuring a length of 113.5 nyi to provide nhe conposite shGet 1,
extensfon of the conposito shnet 1 by ICG 1 in the second extension step
12 and 803{50 uent contracQcn K the seconu caniraction step 77 Tesults in
the sGecond “EoMpoSt 7o~ sRebtt4me i whinoh wtdd aweras ¢k agtds recovery:~-f 92 ~~,
out of 1CC %extcnision, and a renmining permanent strain 6? 7-A" 15 For

the purpo$é§ ePnEarbadionon cbarthi-a ¢ampwsl =¢:sh2n_ .1 _-~L.prior art elast ic
g Szt i Ong Sf PRPSE -web 4 | a

pEa-iel was ~,,btainE~d by j oir-ling 1:ihe 113.

bef re subj ectedthe &hg.Fakth$iL~€ yor-.to_the 113.5 nm | ong sooond
web 526. The elastlc Panel was ?’i)&f’e‘ﬁ%ggé%ﬁ TO0™ANT T Her® at + olvedni o

retract. The=ghashi ;20 Jecqver 90 and 20 %remained as a permanent
strain. Ths tncTeascd pgﬁéﬁ%bﬁ%i“ﬁ% Réding & hei el astics iganel
nposite she@ 1. As clear from l~he coripa:~isor, thE~

than -5'n;thy (=~ qonp, € .
conposi t E~ sHEEF 1MBHI%i 5 pwak imgperiiormns eoovery 20 12 o higher,

preferably 7C % or higher, more oreferably 100 % or Aigher,
atleastJﬁ1thenmchinedirection,outcxfthenmchineandcmoss
directions, The First web 4la capable of eles=ic streitch and
contraciion vreferably has a breaking extension Fizhker thzan

10 that of the secord web 524, More preferzbly, tne first web
1la sustains its abliity to elastically stretch and conrtract
even at the breaking externsion of the sacond webh 523, The
camposite sheet I, If comstructed frov such first and second
webs 414 and 5Za, can be excended up Lo the vZoinity of the

15  breaking extension limit of the second web 52z, Tn the casze
where the continuvaus Fibers 572 forming the zecond webh 52z are
engaged with each cther by mecharical entanglemant or fusion
bond tnerecsZ, it is preferred that Zibers 52 are largely freed
from tke engagement and thereby individuzlized in the second

20 extension stap 76, This increases & bulk of the szecond web
3Z2a a8 it retracts, so thac the composite sheet 1 provices
a4 softer sikin centact.

0 this inventicn, the composite sheet 1 can pe rendered




8 NOVEN113FR 2004 hi gher el astic extension and w der range of elastic
extensi on and contraction, conpared to the prior art elastic panel. in the
manuf act uri ng process in accordance with This invention, the second web
52a capabl e of inelastic extension 5 is used having & Wnh&¥akiBRORexhensi on
of 40 1 ov higher, prGerably 7C 1 or_ktgher, nore preferably 100 % or
hi ghcr, at Icast in the machine dire. ctio-ri, out of the machi ne and
cro.ss directions. The first ~web 4la capable of elastic stretch and
contraction Bref erably has a broaki ng extension higher nhan 10 that of the
socond weblB24. 2NVbhEeprefgeabbyracherei bst phebindlbhouseaims weis Zbility to
el astically stretch and contract even at the breaking extension of tHe
second webob2aco' The Leonmosiitefsheetofl tHd GenSt eet ed A= Shch:-first and
3econd weW4la and 52a, can be excended up to the olcAlty ol the 15
br oaki ng extgpsi e kM9 dihe Agm b-32a4 ip th. case..yhere. the
cont i nuous fibérgﬁizég%%ﬁgﬁb]$ﬁe sécgﬁﬁpwgg%%?akgréik ghgaggﬁhﬁikﬁ“éach
ot her- by -T,echanical, entangl.enent ,ar 03ion_bond thereof, it is preferred
Chat i ber 1655578 PRrHet yo o reed t Gt e YoRGaghnERt SHEE thatesytice
i ndi viGSjuaI ized in the second 20 extenVon step 76. This increases a bul k of
the sGoond®hebd823158er e Fefrapt $7cko othaY £Re sdohpdsiittes shreletowiipr ovt des
a softor skia contact.

EFroperties; basis waight, density, type of Lhe thermoplastic

synthetic resin ased to form the concinucos fibers 42, fiker
diameter and fiker length. The illustrated Zirst and second
continuous fikers 41, %2 may be altered to short fibers with

10 a lergth of %0 wm cr less, or To long fibers having a leratr
in the approximats range of 53 — 309 mm.

In  the manufacturing process of an elastically
stretchable and cortractible compesite sheet in accordarce
with this invention, an elastically stretchakle and

15 contractible wek obtained via a sequenge of extensior and
contraction effective to remove a major proporiion of
permanent strain ard z web capable of inelastic extension are
superimuosed on each other and thea onited rogether,
Accordingly, the resulting comoosite sheet exhibits a wider

20 range of elastic extension and cortraction, Ccompared oo an
elastic panel resulting from a corvertional rapufacrturing
Drocess wherein e web capable of elastic extension and

contraction and a web capable cof inelastic extension are




|-~ this inventiQn, the conposite sheet | can be ri~Dndere-d - 13 into a
three-layer structure by placing the second web 52a on tap and bottom
surfaces of the first web 4 a. in such a case, the second webs 52a, 52a
cir.ed to _he top and bc.Lto.n surfaces of the first s3webv4aLdEER2ODE of the
sanme p~operties 5 or radc different fromeach other in any of the foll ow ng
properties; basis weight, density, type of Ube thernoplastic: synthetic
resin used to formthe continuous flbofy 52, fiber dianeter and fiber

| ength. The illustrated irsU and socond continuous fibers 41, 52 may be
aitered tosshertrfrbedsanilt hnt0 anfieadt hooktB8ram or |l ess, or 'Uo | ong
fibers having a .ler_tr: in the approxinmate range of 50 - 300 mMm In the

manuf acturi ng process of an elastically stretchable and contractible
conposite sheet, in accordar v vi wth this invention, an elastically
stretchabl e and 15 contracti ble web obtained via a sequence of cxtensior.
and contraction effecuive to renove a major p.ropor.ion of pernanent
strain and a web capabl e of inelastic extension are superinposed on each
other and then un.i t.ed together, Accordingly, the resulting conposite
sheet. exhibits a wider 20 range of elastic extension and contract-on,
conpared to an elastic panel resultir froma conventional manufacturing




Process wherein a web capable of e_as:ic. extension and contraction and a
web capabl e of inelastic extension are 8 NOVEMBER 2004 -14 superinposed and
then united together. 8 NOVEMBER 2004 - Is HAT TS IMED IS 1. A process for
manuf acturing a conposite sheet (1.) capable of el as8iNOEENRICh 264H
contract in one direction by 5 continupusly feeding, in the one direction,
a first web 1o) capable of elastic stretch and contraction and having a
top surface and a bottom surface, continuously feeding a second web (52a)
capabl e of inelastic extension and conmposed of thernoplasLic .synthetic
fibers (52ynan at teaspronessurface 10 of the - first web (41a) and j oi ning
the first and second webs (4l1la, 52a) in an intermttent manner al ongthe
ore -re ti:~r:; said manufacturing process including the steps of: (a;
feeding said first web (91a) continuously in the- one direction and

extending the first web (41a) in_th : | reghhon Wt ki dihe: range
that permts eIa%ﬂﬂf%ﬁﬁéﬁcﬁgﬁng“dégﬁggggﬁﬁgnq%f th% f%rst web (4l1la); (b)

allowing the extended first web 1.41a o retract . . Co
J capable of elastic stretég Qné ccﬁ%raé% in one direcsticn oY

5 canlinucasly feeding, ir the one direction, a first web {d1la)
capable of elastic stretch anc contraction and having a top
cu~fame and a bottom surface, continucusly feeding a sacand
web (52a) capakle of inelastic cxtersion ard compogsed ol
thermoplaslic synthetic fibers (32} on et _eazl one surface

10 of the first webk (£41la) and joining the firslk ard gancnd webhs
{4ra, 52a) in an intermittent manner a-ong the coe gilrection;
said Tanufecturing process including the steps of:

{a! feecing said first web {4laj continuously in the
one directior and extending the first wep {4lal in the ore

15 direction withirn L4e range Lhat permits elastic szretch end
contraction of the first web (4lat;

tb) allcwing the extended first web {41z) Lo rstract
Ly an elastic contraction Iorce of the wal (4127 &nc
(g} suverimposing said seccend web (52a) on at least ono

) surface of “he first wep (4la) after retraction and joining

the first and second webs {(41la, 52a) in an intermitfent manner

along the one directicn.




by an etas is contraction force of the web (410; and (c) superinposing said
second web (52al on at |east one 20 surface of the first web (4l1la) after
retraction and joining the first and second webs (4la, 52a) in an
intermttent manner along the one direction, 8 NOVEMBERO¥ZEB{MHFR 26(L. The
process of. Clair' 1 further includingjgsubsequent to the step (c), the
follow ng steps: (d) a secondary extension stop (82) wherein she joined
first and second webs (4la 52a) are extended in Lhe one 5 direction within
the range that pc -mts elastic stretch and contraction of the first web
(Ka); and te) a Secopdargssonfr@atiinon: sheptl7a) whehelinghesulasxe@mered fir st
and second webs (4la, 52a) are allowed to retract by the action of an

el astic coptragki gReporee, ofri:hes110wtihgsktweb:(41a). 3. The process of
Claim 2 wherein the thernoplastic synthetic fibers (52) in said second woh

(52a) are engage‘ﬁ'ﬂ}"‘étaféc%?féj)‘ér%{ ggksmi%cm% Cado entangliement frifasion

bond and, 15 in the step , ‘the fibers (52) are free freed fromtke
engageﬂentf§95%hggdt@%£gﬂéfﬁgﬁgV%Pﬂ?ﬂ'ESQ; 4ve exsended in Lhe ore

5 direction wilthin the range that permits elastic stiretch and
contraction of the first web {4izi; and

fe! a secondary contraction step (77) whereir the

extended first and second webs (4la, S52a) are sllowad to

retract by the action of an elastic contraclicn force of the

Il #irst webk (41a).

3. The process of Clzim 2 wherein the thermoplastic
synthetic fibers (52) in said seccond wab (G2a) are engaged
with each othe by mechanical entanglerent or fusicen oond and,
Ia irr the step (c), the fikers (52) are free freed from the

engagement so that Lthey are individualized.

4 The process of Claim 1 wherein the second webh (5Z2a) is
‘eined to top and bottom surfaces of the first web (4lal), ard
20 the second webs (S52al respectively joined to the top and
noTton suarfaces af the first web (41a) are distinguaished from

gach othoar in any of nroperties, ircluding a basis weight ard

density of the web, a type of the thermoplasliic synthetic




The process of ClAm 1 wherein the second web (52.) is oined to top and
bottom surfaces of the first web (41a) , and 20 the second webs (52a)
respectively joined to the top and bottom a: ur aces of the first web (41a;
are dl _ating-.iished frog: each other in any of prop8™NOEEMRBEREWH ng a
basis weight and density of the web,_gitype of the thernoplastic synthetic
NOVEMBER 2004 -17 resin, and a dianeter and length of the fibers. 5. The
process of Claim1 wherein said first web (41a) Is either in the formof a
non-woven or } raver. fabric capable O 5 elastic stretch and contraction
and conposedsther apAl astii anesynt heti tehigber sT(4e) T8FSTR-the formof a film
capable of elastic stretch and contraction and nmade of a therrn.cpl,as is
synthetic resin. to 6. The process of claim 1l wherein said therntpla3tic,
synthetic fibers 152) in the second web (52a) are contAl;o0l sf |ong or

short flbe%§' The process of Claim 1 whersin 2atd first web (£la) 1s

alther in the form of a NoOn—wWoven ol WOVED fakbric capable of
5 elastic stretch and contraction and composed of thermoplastic
syntneric fibers (41 or in thes Jorm of a film capable of
slastic stretch and consracticn and made of & thermoplastic

synthetic resin.

0 &, The process of Clair 1 whereir said thermeoplastic
synthesic fikers {52) in the second web (SZ2a) are continuous,

long or short fikbers.




