30 SEPTEMBER 2004 -1- COWPCOSI TE SHEET AND PROCESS FOR MAKI NG THE SAME Thi s
invention relates to a conposite sheet conprising an el astically
stretchabl e web and an inelastically stretchable we B U M RER 2004
inelastically stretchable continuous ¥tbers and also to a process for
maki ng the conposite sheet. Japanese Patent Application Publication No.
1994- 184897A describes elastically stretchable conposite stock materi al

obt ai ned by a process conprising steps of stretchi i astic material to
neck {hi's matEAMES I TBorHET AD arar Bon ikl HachBa” Rouk,
elastically stretchable sheet which is under a tension at three or nore
non-linearly arranged regions and finally relieving the stretchabl e sheet
of its tension. So far as the necked material is of -fibrous nature, such

process of prigriart anablesot heraecked nederi al . danderins pbheakity of
gathers as the elastically stretchable sheet is relieved of its tension

and there%:r&p%i%% 12 TubbeCes d ke, Lough Regubhar toobhe Sy fagg of the

el asti cal | Stret ab?e she nf ortable cl ot h- e touch without
deterioration of a desired stretchability _of tgevfelasticill .St E%chable

sheet . Acééﬁ%ﬁ%ﬁf%ﬁ?%ﬁﬂ SSFﬁﬁﬁﬁbﬁHéeoﬂﬁﬁ?ngrﬂﬁ iHdr inelastica

stretchabkle continuous fikers and alsc te a process for
making the composite sheet.

Japanese Patent Application Publication MNe, 13594-
1848978 describes elastically stretchable compeosite stock
material obtained by a process comprizing steps  of
stretching inelastic material to neck thils material,
bonding this material as it 1s necked to an eiasticaliy
stretchable Sheet.which is under a tenslion at three or
more non—iineayly arranged regions and finally relieving
the stretchable sheet of its tension. 2o far as the
necksd material is of fibrous nature, such process of
prior art enabkles the necked material to form a plurality
ol gathers as the elastically slretchable sheet L1s
relieved cf its tensicn and thereby toc convert a rubber-
like teouch peculiar toc the surface of the elastically
stretchabkle sheet to a comfortakle cleoth-like fLouch
without detericration of a desired stretchabiiity of the
exastically stretchakle sheet.

Arrording to this technigue of prior art, the



30 SEPTEMBER 2004 2 necked material is obtained by stretching, for exanple,

a spun bond nonwoven fabric conprising thernoplastic
fused together in one direction. O the fibers uneVﬂ%ﬁ%}kﬁJ&ﬁﬁBﬁﬂF@d in
this nonwoven fabric, some are plastitally defornmed in the one direction

and thereby actually stretched while the others are nmerely reoriented

the one direction as the nonwoven fabric is stretched in the one

di recti on.

The actual stretched fibers have their dianeters rfduced and

the nerel Nacded amtey fdloers ol Hiad Py ek Fetrptvar GPanBrars’e

Consequently, the elastically stretchable conposite stock materi al
obt ai ned sipmrt hi sohdunnemvcsrei sadabnt ageousinr aciganpanhedmuwpil h=g&ic
remar kabl e unevenness of the fiber dianeters. This nmay lead to the

unevennes s rt HBUGh 18348 | f18fed nappassante o0é dheeptoduct . oFt the an

nthetic fibers

in

obj ect of this invention to provide a conposite sheet simlar Lo those of

prior
and

art

F wWaki Ay SGEA“EBNER

actually stretched while the othesrs are merely reoriented
in the one direction as the nonwoven fabric is stretched
in the one direction. The actual stretched fibers have
their diameters reduced and the merely reoriented tfibers
maintain their initiazl diameters. Conseqguently, the
elastically siretchable composgsite stock material obtained
in this manner 1s disadvantageocusly accompanied with a
remarkable unevenness of the fiber diameters. This may
lead to the unevenneszs in touch as well as in appedrance

of the product.

It is an obiject of this inventicn to provide a
composite sheet similar Lo those of prior art so far as
the sheet comprises an elastically stretchabkle laver and
an inelastically stretchable [ibrous layer but improved
so that unewvenness of the fiker diameter in the
inelastically sLretchabkle fibrous laver may be minimized
and a process for making such sheet.

The object =set forth above Ls achieved, according

an ine as?{éﬁﬁﬁ Hnﬁ?éﬁﬁﬁgﬁﬁﬂﬂgﬁtrous %§Lﬁéﬁﬁ§§éﬁ%F%%£ gg%?hﬁ | ayer

unevenness of the flber di anmeter |n, tﬁﬁalnelastlcal stretﬁh%gereglbrous

| ayer may B¢ MR A L afte P



The object set forth above is achi eved, according 30 SEPTEMBER 2004 3 to
one aspect of this invention, by a novel conposite sheet and, according to
anot her aspect of this invention, by a novel proces¥ SRTHMBERZURi s novel
conposite sheet. This invention rel at€s-to, in one aspect thereof, the
conposite sheet conprising an elastically stretchable |ayer having upper
and | ower surfaces and an inelastically stretchable fibrous layer forned
with inelastically stretchable continuous fibers, these two |ayers being
bonded t o§ét here | mE@amtt t @bt IS0 1isn FTVEREaAd, d¥CoRd Rt FOMBSErtRogonal
to each other, at least, in the first direction. In such a conposite
sheet, Lhis$icienyenmtd,ordcordihay dot erzEtebyatibatt t he tbhsi aAnvastfirbers are
oriented substantially in the one direction so that a tensile strength S.

of the composgi t@veheel Jdttshedr itk iy eeiisomoaNnd cdriRnsive sHdeangth S2 of
the conposite sheet in the second direction may define a ratio S, /S2 of

3.0 or higher. s Iavenkion, reLatesst Q. i angther, gspect pythepeof. a

process for makingthe conposite sheét by’ bonding an ‘elastically

stretchabl e | ayer havi ng upper and | ower surfaces and an inelas%ically
EhngP' fer

st r et chablt&&f iBrHr$ LYy TSP LS 1SR oReABF I ERL UppEFehhH2

surfaces
layer having upper and lower surfaces and fir
inelasticaliy stretchable fibrous layer formed with
inelastically stretchable continucous fibers, these twoe
layers heing konded together intermittently in fiwvst énd
cecond directiens orthogonal to each other, at least, in
the first direction.

In such a composite sheel, this Inwvention is
characterized by that the continuous fibers are criented
substantially in the one direction =so that a tensile
strength 5, of the composite sheet in the first directicon
and a tenzile strength 5; of the composite sheet in the
gecond direction may define a ratio 5./5; of 3.0 or higher.

This invention relates o, in ancother aspect
therecf, a process for making the composite sheset by
honding an elastically stretchable laver having upper and
ower surfaces and an ineiastically stretchable fibrous
layer put on al least one of the upper and lower surfaces
te each other intermittently in f%rst and second

directions orlhogonal to each other, at least, in sald



to each other intermttently in first and second directions orthogonal to
each other, at least, in said 30 SEPTEMBER 2004 -4 first di.r i.on. In such
a process, this invention is characterized by t hat ¥R &gghgﬁﬁhéﬁgﬂfibers

| ie one upon another substantially wi%hout being bonded together to form
the inelastically stretchable web and that the web is, in turn, bonded to
the elastically stretchable web after the continuous fibers have been
oriented substantially in the Ono direction. According to one preferred
embodi mentt 1681t Re re5tdE8ss according to this invention, the process
conprising steps of extruding the continuous fibers from a nelt extruder,
col l ecting the dontsunfous Pibeessentiizcddveyoriqrunks nghpkagherderdction to
formthe inelastically stretchable web, orienting the continuous fibers

subst anti @k y thatt henenecdhreeticae amdbatst heisanene tupenpl anbngethe
continuous fibers upon the elastically stretchable web and finally bonding

t hese Fms‘éﬁjl%%anrtngtlr}erwi{ﬁ@kfﬁﬁ bESAL! bdiddher oner gl Feeli of i eRkain  the
conposite sheet. According to another preferred enbodi nent of the process

inelastically stretchable web and that the web 1s, in
turn, bonded to the elastically slretchable web after the
cantinuous fikers have been criented substantially in the
one direction.

aocording to  one preferred embediment of  the
process  according  to  this  invention, the precess
comprising steps of extruding the cantinuous fi.bér‘s from
g melt exbruder, collecting the continuous fibers on o a
CONVeYyor TUNT Ny in one direction to form  the
inelastically strctchable web, orienting the continuous
fibers substantially in the one direction and at the same
time placing the continucus fibers upen the clastically
stretchable web and finally bonding these two webs
tagéther intermittently in the one direction teo obtain
the composite sheocot.

According to ancother preferred embodiment of the
process according to  this inwventieon, the step ol
orienting said continucus fibers substantially in said

one direction including the conveyor running at a
i

velocity V: and a second conveyor provided at downstream



according to this invention, the step of orienting said continuous fibers
substantially A said one direction including the conveyor running at a
velocity VI and a second conveyor provided at downst¥® BER ER 2004
5 of the first conveyor and running atia velocity V2 so that a ratio V2/V1
may lie in a range of 1.05 - 10. Fig. s is a perspective view of the
conposite sheet, Fig. 2 is a graphic . diagramplotting a | ead/extension
percentage curve; and Fig. 3 1 s a diagram schematically illustrating the
process fef neki ndithé coPpoRTee ShéetTUmeing | @tof2 t HELOGHYdsi Yo Sheet and
the process for naking the sane according to this invention will be nore
ful | y undehstoad ritém W¥héVdesey ilptd dm g veandrersundets witth. reference to

t he acconpanying drawi ngs. A conposite sheet 10 depicted by Fig. 1 An a
perspective view conprises an elastically stretchable I|ayer 3 formed by
continuous fibers 40 of styrene-based elastoner and an inelastically

stretchabl e Iay%ﬁgz formed ¥i:éﬁ”)réég%fgﬂiﬁg%%}¥ﬁ§trgr%hagbﬁ?P§hygropylene

continuous fibers®6 fused w surface astl ca

stretchabl e | ayer 3 at bonding regions 4.
sheet?

Fig. 2 is a graphic . diagram piotting a
lead/extension percentage curve] and
Fig. 3 is a diagram schematigally illustrating the

process for making the composite sheet.

Deftails of the composite sheet and Lhe process Faor
making the =zame according to this invention will be more
fully understood from the description given hereunder
with reference to bthe accompanying drawings.,

A composite sheet 10 depicted by Fig., 1 din a
perspective view comprises an elastically stretchable
layer 3 formed by continuous fibers 40 of styvrens-based
elastomer and an inelastically stretchable layer 2 formed
with an inelastically stretchahle ﬁmlypropylene
continneus fibers & fused with upper surface of the
elastically stretchable laver 3 at bonding regionz 45,
The caomposite sheet 10 has X-direction and Y-direction
being orthogonal to the ¥-direction so that the layer 2

is elastically stretchable at least in ¥Y-direction of the



The conposite sheet 10 has X-direction and Y-direction being orthogonal to
the X-direction so that the layer 3 is elastically stretgﬂ&ﬁ#ﬁeﬁb | east in
Y-direction of the 30 SEPTEMBER 2004 -6 X- and Y-di PEYHIIA 8nt i nuous
fibers 6 of the inelastically stretctfable |ayer 2 are oriented so as to
extend substantially in Y-direction. In the case wherein the elastically

stretchable layer 3 has a substantially sane tensile strength in X- and
Y-directions, a degree of orientation of the continuous fibers 6 _can be
expr essed X byaRdy ég'l‘fblr@’ﬂtg?%ere Yo Sodddrcdisy £EREFFe 3t Pdngti®as
measured in Y-direction and S2 represents a tensile strength as neasured
in X-di rednednstEgrlifiye sfonpodidie e sheger 1@ aceordrhgntedt Bics dsvention,
the continuous fibers 6 are preferably oriented with the ratio S1/S2 of

3.0 or hi gheendbxaepitatt td16 pondi ngdiegonsn .t e weenttamwushétrbens 6 are
nei ther fused nor bonded together but substantially brought into close

contact wi i Oa%sﬁf%ggéfgg?gkggmm ad N ﬁggreegagwgt§ﬁ£¢9m_ anong

these fibers 6 are e eble so that the continuous fiI bers are

il r frqm on not her h [ h |, 1 Li ghtl
g?f;tghzgggwgsggﬁﬁg gt%g%ﬁ%ﬁﬁh(in f§ §n§)§5ﬁq¥gﬁéfbﬁsfe£ degrég or' 9 thy

orientation of the continucous fibers & can be expressed
by a ratio 5//5; where 5, represents a tensile strength as
measured in Y-direction and 5 represents a ftensile
strength as measured in X-direction. For the composite
shest 10 acceording to this inventicn, the continucous
fibers & are preferably criented with the ratio 5,/5: of
3.0 or higher. Except at the bonding regions, the
continuous fibers 6 are neither fused nor bonded together
but substantially brought into ¢lose contact with one
ancther. In cther words, the aggregative strengih among
theze fibers & are extremely feeble suo  that the
continuous fibhers € are easily separated from cne ancother
a5 the compozite sheet 10 iz slightly stretched in Y-
direction.

Azsumed that the compesite sheet 10 i3 stretched in
Y-dircection with tensile force such  that breaking
extensions of the twe layers 2, 3 are not exceceded and an
elasticily limit of the elaslically stretchable layer 3

is mnot exceeded, the layer 3 is elaztically stretched



Assuned that the conposite sheet 10 is stretched in Y-direction with
tensile force such that breaking extensions of the _twQ l%%ﬁrsﬁémﬂg are not
exceeded and an elasticiLy limt of the elasticallﬁﬂ§gﬁgi g6 yer 3
is not exceeded, he layer 3 is elastihtly stretched 30 SEPTEMBER 2004 7
while the layer 2 is inelastically stretched. As a result, the continuous
fibers 6 of the layer 2 are plastically defornmed so as to be thinned and

| engt hened,  _Relieved of the stretching force, the conposite sgget 10

contr act s "8dB&t ahbfal13¥%% 4 sifni tRELaFAERSE BN BN dnt r alffi bfe force
provi ded by the | ayer 3. Thereupon, the continuous fibers 6 having been

i nel asti caklsyltst r ehehedohbimiaupl ufabéty of galt hahse adayehe Eayere2 of

t hese continuous fibers 6 becone nore bul ky than before stretched. In this

way, the layekiZzaofifers e aid abbyteosekt doutted Rgd 2ehgtAegedphic
diagram plotting a | oad/ extension percentage curve observed as the

composi tep.sheck 10,4 S sl gl phed anewealier the shegloda das,heengonce

stretched until e “ext ensi on pércent age r éaches Speci fic construction
of .the conposite sheet. 10 be descri bed bel ow. The extensio

i
o ot oo g A e e L LB 0 F b TR FI L Pt PR ng i

contractibie force provided by the layer 3. Thaersupod,
the continuous fibers &  having been inelastically
stretched form a plilurality of gathers and the layer 2 of
these continuous fibers & become more bulky than before
stretched. In this way, the laver 2 offers a comfortably
sall bauch.

Fig. ? is E graphic diagram plotting El
load/extenslon percentage curve ohserved as the compesite
sheet 10 is stretched anew after the sheet 10 has been
cnce stretched until the extension percentage reaches
1h0C%. Hpecific construction of the composite sheet 10
will be described beleow. The extension percentage of the
composite sheet 10 for the first time of stretching is

defined as the initial extension percentage EZr.

In the inelastically stretchakle layor:
inelastically stretchable continuous fikbers:
pelyprepylene/terpolymer of propyvlene, ethylene and

butene — 60/40 (weight ratio)



defined as the initial extension percentage El. in the inelastically
stretchable layer: inelastically stretchable continuous fibers

pol ypropyl ene/ t er pol yner of propyl ene, ethyl ene and3ﬂﬁﬂﬂﬂﬁ@dBEBéMﬁ6 (wei ght
rati o) 30 SEPTEADI ER 2D04 fiber dianet&f: 15. mbasis weight: 15 g/n2 In
the elastically stretchable |ayer: elastically stretchabl e continuous
fibers: styrene- based el astoner fiber dianeter: 16.4m basis weight: 60
g/n2 Tensile strength ratio 0102) of the conposite shoot: 4.9 As will be
apparent from Fitgbez, dirmetarvel§ertily rises and then reaches a inflection
point P corresponding to an extension percentage of 1001 under a
substantial ly basterweligad.: Esomvtthi s inflection point, the curve sharply
rises. Specifically, the gathers formed with the continuous fibers 6 of

the inel asti ¢akl Lgtsrtmha etrkayeandcanayklattened and the -Layer 3 j s
elastically stretched to the inflection point P as the conposite sheet 10

i. .5 stretched Af 58&2 g&%&g&Fﬁﬁﬁpqgﬂgﬁéniengt fg@} nugFg %hgers 6 are

plastlcally deforne I'nne ene e layer 3

conti nues to be _
basmed elastomer

fiber diameter: 1lfi.4pm

basis weight: &0 g/w’
Tensile strength ratic (5:/3;) of the composite shect: 4.9

Ls will he apparent from Fig. 2, the curve gently
risas and then reaches a inflection point P corresponding
to an extensicn percentage of 100% under a substantially
uniform Tload. From this inflection point, the curve
sharply rises. Specifically, the gathers formed with the
continuous fikera €& of the inelastically stretchable
layer 2 arc flattened and the layer 3 is elastically
stretched te the inflection point P as the composite
sheet 10 15 stretched. After the infiection point P, the
continuous fibers & are plastically deformed so as to be
thinned and lengthened while the layer 3 continnes To bhe
elastically stretched. The load/extension percentage
curve Lhus indicates that, in the composite sheet 10
having leen initially stretched wuntil the extension
percenlage reaches 130%, the layver 3 can be elastically

stretched for the second time with a relatively low



el astically stretched. The | oad/ extension percentage curve thus indicates
that, in the conposite sheet 1(,) having been initially stretched until
the extension percentage reaches 150% the |ayer 33@3EHEMBEEZ0RY) |y
stretched for the second tine with a-rtfatively | ow 30 SUMWER 2004 9 stress
until the extension percentage reaches 100% substantially w thout being
affected by the presence of tine |ayer 2. The extension percentage at

whi ch the conposite sheet 10 can be stretched with a relativel¥ éOM/ | oad
for the sE&SREStI MEtit i |thhe PREEBELPBN PERAETPANE rtHEeF i sTHEFi ned as
t he secondary extension percentage E3. E8/El, the ratio of this secondary
ext ensi onspestantagé 1Es widHoe | hefngl aHfcenisiconepetoentragedEice i 8T defi ned
as the stretch efficiency SF,. In the case illustrated by the graphic

di agram ot ;Ei 91a9ert he strabchaxebhibehancy=8EchsagkvencbywA0EL %) tAE0(% 100
- 67 (% - In the conposite sheet 10, the continuous fibers 6 are oriented

substantialhﬁngqtg-%'
in Y-

ti,on. . _Theref fy t | I.b 6
are stret EHE HEEE 10 oah T Torened a8 (b Corotet TorLnbal 10°1 S

stretched_in _Y-direction and a stretch efficiency SE as high as in the
load for the second time until the intlfection porint = 13

reached is defined as the secondary extension percentage
Es. Es/E,;, the ratioc of this secondary extension
percentage Eg to the initial extension percentage ki, is
defined as the stretch efficisncy Se. In the case
illustrated by the graphic diagram of Fig. 2, the stretch
efficiency S is given by 100{%2)/1504%) ¥ 100 — E&7(%).
In the composite sheet 10, the continuous fibers 6 are
oriented substantially in Y-direction. Therefcre, mosk
of the continuous fibers & are stretched in ¥-direcllon
and lengthened as Lhe composite sheet 10 is stretched in
¥-direction and a stretch efficiency 3 as high as in the
order of 60 ~ 30 % is achieved. In Lhe contrast with
this composite sheet 10, the composite sheet of prior art
ir which the continucus fiberzs & are distributed at
random presents a stretch efficiency 55 less than /0 %.
Fig. 3 is a diagram schematically illustraling thne
pracess for making the composite sheet 10, On the ie=ft
side of the diagram, a first extruder 31 adapted to

discharge the continuous fibers 6, a first conveyor belt



order of 60 - 90 1 is achieved. In An contrast with this conposite sheet
10, the conposite sheet of prior art in which the continuQus fibers 6 are
distributed at random presents a stretch eff|C|enc§]§§lﬂg§§Bgﬁkﬁq 80 %
Fig. 3 is a diagramschematically iltu8trating the process for naking the
conposite sheet 10. On the left side of the diagram a first extruder 31
adapted to discharge the continuous fibers 6, a first conveyor belt 30
SEPTEMBER 2004 - 10 32 and a suction box 33 are i|lustrated. The continuous
fibers 6 discéhiar gedF¥Fioha® heoki Pdt a&Ry Mdélrmsff‘t&de cHRT eEPRELBIACERe first
conveyor belt 32 and form inelastically stretchable web 52 under an effect
of hot aifibklrast &¢( ndt sshewnkdej éctmd shdewdi dswi t Axtesgect 6 aozzle
arrays of the first extruder 31 in conbination wth an effect of the

suction bex133-tAR exty uding copgiti eAnokybhe Heonst extruged 3tora
cooperating condition of hot air and suction, a cooling condition for the

t f d V1.0f cth t bel 2
conti nuou '19@51 c81370 & A8 QEI Yo VeBT <b Qurfdds nCAPRYr Del B2 are

appropria &r ust'ed to preven e cont|nuous ei ng
fused toget her or to, mnimze such fusion., The i ela?blcall stretchabl e

web 52 is3therfliflansfefr e'Yhitlo ﬁj%Eﬁﬁdsc’djrf‘ + skBond

naozzle arrays of the first extruder 31 in combination
with an effect of the =suction box 33 An extruding
condition of the first extruder 31, a cooperating
condition of hef air and suction, a cooling condition for
the ¢ontinuous fibers & and a velocity Vy of the first
conveyor belt 37 are appropriately adjusted to prevent
the continuous fibers & from being fuséd together or to
minimize such fusicn.

The inelastically stretchable welh 52 is  then
transferred cntc a second conveyor belt 36, The second
conveyor belt 36 runs at a velocity V; and twoe pairs of
pressure rolls 3?,.38 rotate at a peripheral velocity Vs.
2 ratieo Vo/¥y) 1s in a range of 1.0% -~ 10. The
inelastically stretchable web 52 is stretched in the
machine direction with the continuous fibers 6 being
reoriented in the machine directicn as the web 32 is
transferred from the first conveyor belt 32 ontc the
seconhd conveyor beit 36, The continucus fibers 6, even if

they have heen fused together te some extent in the



conveyor belt 36 runs at a velocity V2 and two pairs of pressure rolls 37,
38 rotate at a peripheral velocity V2 Aratio V7/V1 is_in a.ran f 1.05 -
10. The inelastically stretchable web 52 is st r et chel SHF TERHBL ne
direction with the continuous fibers-élbeing reoriented in the machine
direction as the web 52 is transferred fromthe first conveyor belt 32
onto the second conveyor belt 36. The continuous fibers 6, even if they
have been fused together to some extent in the 30 SEPTE EE 2004 -11

pr ecedent PEEEFASREe FEFP abldf SefararEd YapSFPaf foft ofd2 EnotiEF ai"the
second conveyor belt 36. Now the inelastically stretchable web 52 is

transf er r edothem vhetsecordctdnzeyueybel bedé gfto a third conveyor belt
41. El astoneric continuous fibers 40 are discharged froma second extruder

42 and accunul aijgg onrhd heihaghastibgally simeitchaille webeb2 t5@ foim
elastically stretchable web 53 under a suction effect of a suction box

43. These LURspEDs a2 o A hoRdeth IQARINRIr Ale Liese ik NG £R9EQNS 4A

whi ch are forne s the two webs 52, 53 pass a palr of heat-enbossing
rolls 44, 44. In this nner,_the conposite sheet 10 ._..s obtajhed.
AccordingCPBvFHQIpFﬁ%HES?ES hds- e deder FRREL TS ribe¥s 0 are

discharged from a second extruder 42 and accumulated on
the inelastically stretchable web 52 to form elastically
stretchakle web 53 under a suction effect of a suction
box 43. These two webs 52, 53 are bonded together at the
binding regionz 4A which are férmed a3 the two webs 2,
53 pass a pair of heat-embossing rolls 44, 44, In this
manncr, the composite sheet 10 is chtained.

Booording Lo the process as  has  bheen described
akove, £he relaticnship between the wvelocity V; af the
first conveyor belt 32 and the welocity Ve of the second
conveyor belt 36 1s preferably adjusted to Vo/V, = 1,05 -~
10, The weloclity ratio Va./V = 1,01 ~ 10 ensures an
crientation degree of the continucus fibers 6 sufficient
te achieve a stretch efficiency Sg of the composite sheet
10 as high as &0 ~ %0 %. The compesite sheet 10 wilh the
continuous fikers sufficiently oriented in this manner
pregsents & ratic 5:/5: of 3.0 or higher where 5;
represents a tensile slkrength 51 in the machine direction

and 35y represents a tensile strength in the direction



above, the relationship between the velocity V; of the first conveyor belt
32 and the velocity V2 of the second conveyor belt 36 is preferably
adjusted to 2/V.1 = 1.05 - 10. The velocity ratio VINFEPEIEMBER 200" ensures
an orientation degree of the continudéds fibers 6 sufficient to achieve a
stretch efficiency SE of the conposite sheet 10 as high as 60 - 90 % The
conposite sheet 10 with the continuous fibers sufficiently oriented in
this manner presents a ratio S1/S2 of 3.0 _or higher where Sl represents a
tensil e stréngeRr™sl tr the Fachine Girs6tiléf:- and S2 represents a tensile
strength in the direction 30 SEPTEMBER 2004 orthogonal to the machine
direction. The Cheposittpocsheet EBeces ndf | imi tedtt olihetcedl | st raked

enbodi ment and it is possible without departing fromthe scope of the

i nventionitoupkageethe aimelasddcal hygst riat chabl e Joayainsl &2 upoBhboth
surfaces of the elastically stretchable layer 3. To this end, the process

illustrat i, Fig. y spopdinal v: @l%qi@ i T d t ruder
and a pl ur%% P ;131']3% c%n%@y%?s %’gorrpg‘? ‘pf’ﬁeltgl%npl()%l es llémeitna cloArﬁta:‘lr naﬁtéo this

invention is_ characterized in at plurality of .inelasticall
st ret chabl8dBRELAANY FtTET <4 eeﬁ:?ﬂ?/r%t:zeﬂl H&d bé’é:% surfaces of

the elastically stretchable layer 3. Te this end, the
preocess illustrated in Fig. 3 may be correspondingly
added with a third extruder and a plurality of convevyor
belts.

The composite sheet according to this invention is
characterized 1in  that a plurality of inelastically
stretchable continuous fibers are evenly stretched as
these continuous fibers are streteched in one direction
since they are oriented substantially in  the one
direction. Conseguently, a possible unevenness in the
fiber diameter after stretched and therefore in touch as
well as in appearancoe can be minimized.

The progess according to this invention comprises
the steps adapted to orient the inelastically stretchable
continuous fibers substantially in one direction. In
tnis way, the process of this invention facilitates the

composile =haet to bhe made.



t hese continuous fibers are stretched in one direction since they are
oriented substantially in the one direction. Consequentl ossi bl e
unevenness in the fiber diameter after stretched af@SHFdd BE 204t ouch as
wel | as in appearance can he mnim zed3-The process according to this
invention conprises the steps adapted to orient the inelastically
stretchable continuous fibers substantially in one direction. In this
way, the process of this invention facilitates the conposite sheet to he
made. 30 BERTENBERL2QUAD- 1§:WHAT IS CLAIMED TS. | ~ A conposite sheet (10)
conprising an elastically stretchable layer (3) having upper and | ower
surfaces and an inelastically stretchable fibrous layer (2) formed wth.
i nel astically stretchable continuous fibers (6), these two |ayers (21, (3)

bei ng bonded t oget dnter mdent byl n ddhsts andy seeond) die ek pps (X,
(Y) orthggonal t&ﬂggxﬁ ot her, at eas? |nI§;|d first direction gl sai

conposi te sheet g% harag%erlzedegy t hat ~$9|d ol nélnuous flbers
(6) are Oﬁléﬁgga gﬁbgﬁg |aa By 0 RS qiRcE T (W 50-Fhat d tensile
strength g% Oingf;gtfga ?Sltgkﬁgffﬁaéﬁo) %JLfﬁﬂéj.EgB%% {21 formed
with inelastically stretchable continueous fikers (6],
these two layers (2%, {33 being bhonded together
intermittently in first and sccond directions (), (Y)
crthegonal te each  other, 2% least, 1in said first
direction (¥}, said compasite sheet 100 being
characterired by that:
said aontinuous fipersa {68 are oriented
substantially in said one direction (Y} s0 that a tensile
straength 35, of said composite sheet (10) in said first
directicon {Y) and a tensile strength 5; of saild composite

sheet (i0) in said second direction {¥) may define a

ratio 51/3; of 3.0 or higher.

Z. The composite sheet ({i9) according to Claim 1,
wherein a stretch efficiency in said fivst direction (Y)

is in a range of 60 ~ 90 %.

3. A process for making said composite sheet (10) by

bonding an elastically stretchable layer {3) having upoer



direction (Y) and a tensile strength S2 of said conposite sheet (10) in
said second direction Mmay define a ratio S1/S2 of 3.0 or higher. 2. The
conposite sheet (10) according to Caim1, wherein3dSHRATEMBERIARE] ency in
said first direction (Y) i in a rangédef 60 - 90 1. 3. A process for
maki ng sai d conposite sheet (10) by banding an elastically stretchable

| ayer (3) having upper - 14 30 SEPTEMBER 2004 and | ower surfaces and an
inelastically stretchable fibrous layer (2) formed by inelastically

stret chabR82 céftERuoFIfidsEss @ pit! ont il delabtabhé oft¥ReCppe?r  and

| ower surfaces to each other intermttently in first and second directions
Q, J Y) tibmogenalatyereach otfmemed abyl easelakhisaildyfisstaedihaelbiéon (Y},
sai d process being characterized by that: said continuous fibers 16) lie

one upon apathfbousubsitantd atby wuthowt Bei nga bended-t egetdipr Lgpdprm said
inelastically stretchable web (52) and that the web (52) is, in turn,

banded to i St | | y. stretchabl e b .(53) _after  said coptinuous
fibers (G?Eﬁa\igﬁgg\ensuﬁaé’n bedggs%%é?ah’#%ﬁ ﬁ(rllirtl;‘)rsmé{“lt Eé‘r@ Tdir'ect T oh (Y). 4.
The process according to Claim3, said process conprising steps of

extrudingaggiéeéﬁﬁﬁlﬂhﬁﬁFq%Qﬁﬁsiihﬁ {¥)] orthogonal to edach oiher,

at least, in said first direction (¥}, =aid process being
characterized by that:

galid coeontinucus fibers {€) lie one upon ancother
substantially without being bonded together to form said
inelastically stretchakle webk {52) and that the wek (52)
is, in turn, bonded teo said elastically stretchable web
{hi) after said continuous fibers (&) have been oriented

substantially in said one direction (Y).

4. The process according to Claim 3, said process
compriging steps cof extruding said continuous fibers (&)
from a melt extruder (31), collecting =said continuous
fibers (6} on a conveyor {(32) running in one direction
{Y)] to form said inelastically stretchable webh (523,
arienting said continucus fibers (6) substantially in
zald one direction (Y) and at the same time placing said
continucus fikers (&) upon said elastically stretchable
web (53] and finally bonding these two webs {92}, (53}

together intermittently in said one direction (¥) o



froma nelt extruder (31), collecting said continuous fibers (6) an a
conveyor (32) running in one direction (Y) to formgsaid inelastically
stretchabl e web (52), orienting said continuous fi@@ﬁgﬂﬁé¥“§6§§¥§%tially
in said one direction (Y) and at thelS8one time placing said continuous
fibers (6) upon said elastically stretchable web (53) and finally bonding
these two webs (52), (53) together intermttently in said one direction
(Y) to 30 SEPTEMBER 2004 -1 obtain said conmposite sheet (10). 5. The
process aeBbadPngaie ErEPRFatess§est dpPF orienting said continuous
fibers (6) substantially in said one direction (Y) including said conveyor
{3) running at a velocity V, and a second conveyor. (36) provided at
downstream of said first conveyor {32} and running at a velocity V2 so
that a ratio V2iMe MByodé€si mcdddinge @b 1c05im 10, Gaithespepcess
according to Caim3, wherein said continuous fibers (6) are oriented in
said one di.r L SO nsdl r th L4 GO site
sheet (1%}”%%%2‘% %%ge'ddi?{seﬁgt@%%%o%%) RS A Sﬁﬁfr@‘é‘ﬂé?ﬁqé% of "eai d
conposite sheet (10) in the dir ion orthogonal Lo _said_on jrection
(V) ooy osed6hi gha diBerbfoB1185) of Iabbugfhi oRard on&ErOfat]

running at a velocity V7 and a second conveyor (36)
provided at downstreasm of =said first conveyor {32} and
running at a velocity ¥V, so that a ratio Vo/V. may lie in

a range of 1.05 ~ 10.

a. The process according to Claim 2, whereinh said
continutous fibers (4 are oriented in zaid one direckicn
{¥) so that a tensile strenath 3, of said composite sheet
{10} in said one direction (Y} and & tensile strength 5.
of said composite  sheet (109 in the direction (X}
orthogonal Lo =aid one direction (YY) may estabklish a

ratio 31/3; af 3.0 or higher.



