1 MARCH 2005 | ELATI CALLYSTRETCHABLE COWPCSI TE SHEET AND PROCESS FOR MAKI NG
THE SAME This invention relates to an elastically stretchable 5 conposite
sheet and a process for making the sanme. Japanese Patent Application (PCT)
Publication No. 199-509E: 93A describes a nultil ayered el BARCHEAAR] and a
process for making the sane. This elagtic |ayer conprises a rubber elastic
| ayer and an inelastic fibrous |ayer bonded 10 to the forner in bonding
zones that the inelastic fibrous |ayer forns gathers between each pair of

t he adj acent bonding zones. The inelastic fibrous layer is forned with
fibers OBLASTLALTN SPRETHHFELT (HHoR@EITEr SHEMT BNOWMPRIHTERSSEORi | e it
is possible for the prior art to obtain fine 15 fibers having a fineness

| ess than 0.1 dtex using the mghkkinl] owmr pegeess, it is difficult for the
prior art to control a cross-section presented by each of these fibers in

a predeterm ned shape. This process is thus unsuitable for inprovenent of
fiber surface luster by flattening the 20 cross-sectional shape of the

fiber. In addition to this, it is inpossible for,th{ process to use the

nozzl es each ha¥hhg 1BVEBFAPTVERY2FEF gBOdf Bt @F ThRd fﬁe?%?%?%h??l?s

difficult for this process to increase discharge fromeach nozzle per unit
5 composite sheet and a process for making the same.

Japanese FPatent Application (PCT) Publication No.
1996-504893A describes a multilayered elastic panel and a
process for making the same. This elastic layer compriscs
3 rubber elastic layer and an inejastic fikrous laver bonded

10 to the former in bonding zones so that the inelastic fibrous
layer forms gathers between sach pair of the adjacent bonding
zones., The inelastic fibrous laver is formed with fibhers
obtained with zpun bonding process or melt blown process.

While it is possikle for the pricr art to obtain fine

15 fibers having a fineness less than 0.1 dtex using the melt
blown process, 1t is difficult for the prior art to conlrol
a cross-section presented by each cof these fibers in a
predetermined shape. This process is thus unsuitable for
improvement of fiber surface luster by flattening the

20  cross-sectional shape of the fiber. In addition to this, it
is impossikble for this process to use the nozzles each having
a relatively large diameter and therefore it is difficult for

thiz process to increase discharge from each nozzle per unit



1 MARCH 2005 2 time and thereby to inprove a productivity of the fiber
Wil e such drawback of the nelt bl own process nay be elimnated by use of
the spurt bonding process, it is difficult for this spun bonding process
to obtain firm fibers of. a fineness less than 5 1 dtexl MARCII2g05
efficiency and therefore it is difficylt far this process to obtain
confortably flexible fibrous |ayer offered by the fibers of adequately | ow
.fineness. It is an object of this invention to elimnate the 10 drawbacks
involved in the conposite sheet conprising the elastically stretchable

| ayer andtihe drmekastibaldy imptbetchabbeautitbraty dhyee Bndet heWiprbeess far
maki ng the sanme, for exanple, as disclosed in the Publication. According

to afi fsllauéﬁp{?ﬂweécﬁ |5 tihrévma&itojalomggleocéés TsPLavidediantebasyical Iy
stretchabl e conposite sheet and, according to a second aspect of this

i nvention, the i s _provided a process for. making .t 0 i,te sheet. The
1ret aspbet o chfs SRR PEPSEGS: (b af dof borril e Bre SRIbl 6
conposite sheet conprising a first_ 20 web having x- and y-directions
or t hogonaPon@ieachr efed tanabbaifgt Bradtiteds ¢ st feranasie 15651 B3_T in the
y-direction arid a second web rmade of thernoplastic synthetic resin fibers
and being dinek ast kclal gly cstiietichaly endnthheseyodi: Iedtmadénfichétf fest

this process to obtain comfortably flexible fibrous layer

aftfered by the fibers of adeguately low finsness.

It is an ckhiject cof this invention to eliminate the
10 drawbacks invelved in the composite sheet comprising the
elastically strectchable layer and the inelastically
stretchable fibrous laver and the process for making the same,
for example, as disclesed in the Publication.
According to a first aspect of this invention, there
15 is provided an elastically atretchable composite sheet and,
according to a second aspect of this invention, therc is
provided a process for making the composite sheet.
The first aspect of this inventicn relates to an
elastically stretchable composite sheet comprising & first
20 web having x— and y-directions orthogonal to each other and
being elastically stretchable at least in the y-direction and
a second web made of thgrmoplastic synthetic resin fikers and

being inelastically stretchakle in the yv—direction, the first



| MARCH 2005 -3 and second webs being bonded to each other in bonding zones
intermttently arranged in the y-direction wherein a length of the

t hernopl astic synthetic resin fiber bonded to the first web neasured

bet ween each pair of the adjacent bonding zones 5 is | ongstARGHEHEZBS5 St rai ght
di stance defined between the pair of sthe adjacent bonding zones. The

i nprovenent according to this invention in the conposite sheet is in that

the fiber has in its cross-section cut in a direction orthogonal to its

| ongi tudinal direction 10 a width w and a height h orthogonal to the w dth

w di mensi gngdsesend haér@ atn® mindddavtics daeds otham OnSbolhengeromes aspect

of this invention relates to a process for making an elastically

stretchablg, g%ﬁg%ﬁﬁﬁhﬁﬁmﬁg i Sig fidiSt MR aKeRe i X adlhgth

y-directions ort ogona 15 to " each ot her and bei ng elastlcally stretchable

at | east e on_.and second meb d p | _

t her nopl agg §h?%@?F a?%é FrE ¥ HE s ARG B8 ng'?el]?b?)agtefjc% it;%E é%/? 2t chabl e
in the y--direction, the first and second webs being bonded to each ot her
in bond|ngede%QQM¥ﬁ@wbﬁﬁﬁﬁﬁﬂIﬁﬁcﬂopéﬁraﬁééd“i@dﬂﬁ§ PPEEENENZWRRein a

| ength of the thernoplastic synthetic resin fiber bonded to the first web
measur®d het weefieeaichupad rstafaitdie adjsacente beddineg Penesensthe pair

of the adjacent bonding zones.

T'he improvement according teo this invention in the
composite sheet is in that the fiber has in its cross-section
cut in a direction orthogonal teo its longitudinal direction

W} awidth w and a height h arthogonal to the width w dimensioned
so that a ratio of h/w is less than 0.5

The scecond aspect of this invention relates to a process
for making an elastically stretchable composite sheet
comprising first web having #- and y-directions crthogonal

15 o each other and being elastically stretchable at least in
the y-—direction and seccnd web made of a plurality of
thermoplastic synthetic resin fikers and being inelasticaily
stretchable in the y-directicn, the first and second webs
being bonded to each other in bonding zones intermittently

20  arranged in the vy-directicn wherein a length of the
thermoplastic synthetic resin fiber bonded to the first web
measured between each patir of the adjacent bonding zones is

longer than a straight distance defined between the pair of



| onger than a straight distance defined between the pair of 1 MARCH 2005 4
t he adj acent bondi ng zones. The inprovenent according to the second aspect
of this invention in the process for naking the conposite sheet

conprising the steps of: 5 a. continuously feeding the fi MAREHZOA t he
y-direction; b. obtaining a pluralitysf conjugated fibers each conprising
at least two types of thernoplastic synthetic resin and being dividable
into at least two types of resin 10 by nelt spinning and then continuously
feeding a web of said conjugated fibers in said y-di rest i on for

obt ai ni ngtrai ddjseeandbwrbing. zphaei.ng said first web and said web of
conjugated fibers upon each other and bondi ng these two webs together 15

in bondi ng zonesghar {ANGoekhdt € HAIIRN Y thntBal £k dath R¢ldnortepferma

conposite web; d. stretching said conposite web in said y-direction so as

to divide,the gogku ateqifibers int%.their CO”D?HQ”EQJ and, 20 _e.
T -

contracti ﬁavéa 4°8t r'ét chd E%ﬁfﬁ%gist e Dv]\'r/ebm%}ﬁldn%b arni ‘ngmpsnasll&ese:é%%%t web and
said elastically stretchable

comprising the steps of:
5 a. continuously feeding the first web 1in the
y-direction;

k. obtaining a plurality of conjugated fibers each
comprising at least two types of thermoplastic synthetic
resin and being dividakle intoc at least tweo types of resin

10 by melt spinning and then continuously feeding a web of said
conjugated fibers in said y-direction for obtaining said
second web;

c. placing said first web and said web of conjugated
fikbers upon each other and bkonding these twe webs together

13  in bonding zones arranged intermittently in said y-directicn
to form a composite web:

d. sireiching said composite web in said y-direction
50 a5 to divide the conjugated fibers into their components:
and

20 e. contracting said stretched composite web and
obtaining said second web and said elastically stretchable
conmposite sheet including said second web.

According to one preferred embodiment of this invention,



conposite sheet including said second web. According to one preferred
enbodi nent of this invention, I MARCH 2005 -5 further conprising a step of
continuously feeding the conposite web in stretched or contracted state
and subjecting the conjugated fibers to high pressure cobMaREH MEfer
streans discharged froma plurality ofsnozzles to divide each of the 5
conjugated fibers. 3 Fig. | is a perspective view of a conposite sheet
according to this invention; Fig. 2 is a fragnentary plan view show ng the
conposite 10 sheet; Fig. 3 is sectional views of a conponent fiber as

t aken al ongthedi aneterisimeml & getieporef omgrA)irandil Wi dvetlény- tlduced
portion (B) thereof; Fig. 4 is sectional views simlar to Fig. 3 but of an

15 al ter nahinkg=erbagimment s Of £ fe§ UWODBALak L BArstr AW ahidg=15i &6t AingChemat i ¢
diagramillustrating a process for making the conposite sheet. Details of

an el asticall ! It gqﬂgﬂgj Process..f oL prking the
same facco?gﬁn%oﬁ&ﬁfi]&?ﬁ\%gﬁtgrgﬁﬂvﬂﬁ Eggg%ﬁ;?é ful yr?aunder stood fromthe
descrlptogigkﬁgrged from a plurality of nozzles to divide =ach of the

53 coniugated fibers.

Fig. 1 is a perspective view of a composite shest
according to this invention:

Fig, 2 is a fragmentary plan view showing the composite

10 sheet;

Fig. 2 is sectional views of a componenk fiker as taken
along a diameter-enlarged portion {(A) and a diameter-reduced
portion (B} thereof;

Fig. 4 is sectional views similar to Fig. 32 but of an

15 alternative embodiment of the component fiber; and
Fig. 5 is a schematic diagram illustrating a process

for making the composite sheest.

Details of an elastically stretchable composite sheet

20  and a precess for making the same according to this invention

will be more fully understood from the description with
reference to the accompanying drawings.

Fig. 1 is a perspective view showing an elastically




reference to the acconpanying drawings. Fig. 1 is a perspective view
showi ng an elastically 1 MARCH 2005 -6 stretchabl e conposite sheet 1
obt ai ned using a process according to this invention. The conposite sheet
1 can b suitably used as |iquid-pervious or |iquid-inmperMAUSH X)Bpsheet in
di sposabl e wearing articles such as agli sposable 5 diaper, a sanitary
napkin or a di sposable gown used in nedical field. In the case of the
enbodi ment as shown, the conposite sheet | has a |lower |ayer 2 and an
upper layer 3 integrally welded or bonded together at bonding zones 4. The
conposi t estsheehables mimstsidad | ghettetthablteiaed easina w dbrection 10
orthogonal to a x-direction, as indicated by chain lines. Fig. J. show,
only a pagkcefacagpenephiki PEsnbioh, f OTRENGokpesl oveshebayere2nand upper

| ayer 3. The |ower layer 2 of the conposite sheet 1 is elastically

stretchablgs kgt he ﬁggareggggf%%m&fséep}ggugot r 184 @l&hsm%er@p

x-di rections r med a fibrous assennl conS|st|ng of
short fiber fibers or _continyous fibers nade of el stlc erial
such as FHE?%EE&%‘?I%E@%%Weélrl\%gtﬁrF?‘f BrotHe A Ee %S€ﬁ§uch
elastic material. In the case of the lower layer 2 formed 20 wth the

fibers’ 5 dsaphown sahilargwerrkiyer 2 disrpgpidicepagnyised in medical

field., In the case of the smbodiment as shown, the composite

zheet 1 has a lower layer 2 and an upper laver 3 integrally

welded or bonded together at bonding zones 4. The composite

sheet I is elastically stretchable at least a y-direction

10 prtheogeonal to a x—direction, as indicated by chalin lines. Fig.

1 shows only a part of component fibers 5, € forming the lower
layer 2 and upper layer 3.

The lower layer 2 of the composite sheet 1 is

elastically stretchable in the yv—direction, preferably both

i5 in the y- and z-directions. Such layer ? is formed with a

fibrous assembly consisting of short fiber, long fibers or

continuous fikers made of elastic material  such  as

thermoplastic elastomer or with film or the 1ike made of such

aelastic material. In the case of tﬁe lower layer Z formed

20 with the fibers 5 as shown, this lower layer 2 is a preferably

a nooweoven or woven fabriec in which the fibers B are

intertwined under mcchanical effect or under welding or

adhesively bonding effect. The lower layer 2 is elastically



a nonwoven or woven fabric in which the fibers 5 are intertw ned under
mechani cal effect or under welding or adhesively bonding effect- The | ower
|l ayer 2 is elastically 1 MARCH 2005 -7 stretched as the conposite sheet 1
is elastically stretched in the y-direction under an ext®eARETIIONEE
exerted thereon and the conposite sheet 1 contracts again as it is
relieved of the external force. 5 The upper |ayer 3 of the conposite sheet
1is inclastically stretchable at least in the y-direction of x- and
y-directions. Such upper layer 3 is an assenbly of thernoplastic synthetic
resin fibetseboRaghagortid numsiahtedrend ngibetneenieathy pst reofhéde

adj acent bonding zones 4, 10 4. The fibers 6 are short fibers, preferably

long fibers and yoBEgepeebAr ARy CORt LRKAKAL L BeESe AcbengihRéribe

i ndi vi dua er's section defined between each pair of the adjacent
bondi ng zones,_4, 4 is |onger than a straight distance.between, .these

adj acent ﬁBﬁdFR% EQWE%SQE %a%};znﬁ”ﬁﬁﬁﬂﬁﬁ% 3ﬁaﬁﬁea%51?nﬁ?V|eu%%v ?ber 6
describes an irregular curve over. an entire surface of the upper |ayer 3.
The fibergfetBrecrEBENaAt E8YCBet ween the respective pairs of the adjacent
bondi ng zones 4, 4 to describe straight lines extending in the y-direction
as t heb conposi t Bhehegtpdr i dastaret Ghedfi ntlidhe gomfias=dis osheet 1 is

inclastically stretchable at least in the yv-direction of =x-
and y-directions. Such upper layer 3 is an assembly of
thermoplastic synthetic resin fibers 6 each continuously
extending between each pair of the adjacent bonding zones 4,
10 4., The fibers & are short fikers, preferably long fibers and
more preferably continuous fibers. A length of the individual
fiber's section defined befween each pair of the adjacent
bonding zones 4, 4 is longerithan.a straight distance between
these adjacent bonding zones 4, 4 and full length of the
15 indiwvidual fiber 6 describes an irregular curve over an entire
surface of the upper layer 2. The fibeors € are reorianted
between the respective pairs of the adiacent bonding zones
4, 4 to describe straight lines extending in the y-direction
as the composite sheet 1 is stretched in the y-direction.
20  These fibers & describe again the curves as the composite
sheet 1 contacts again. In the illustrated embodiment, the
upper layer 3 is welded to the lower laver 2 at the bonding

zone 4 and a plurality of the fibers 6 at the bonding rones




20 These fibers 6 describe again the curves as the conposite sheet 1
contacts again. In the illustrated enbodi nent, the upper lager 3 is wel ded
to the lower layer 2 at the bonding zone 4 and a plurality of the fibers 6
at the bonding zones 1 MARCH 2005 8 4 are wel ded t oget harmardmizonsi ke
state. Fig. 2 is a fragnentary plan viggw showi ng the conposite sheet 1
with the upper layer 3 overlying the lower layer 2. Referring to Fig. 2,
on e type of fibers 6a in the plural fibers 5 6 form ng the upper |ayer 3
have high fineness dianeter-enlarged portions 11 in the vicinity of the
respective hesdialdgonesgdtheachnofilhesekpostroas 11 are branched into a
plurality of dianeter-reduced portions 12 at a slight distance fromthe

bondi ng zones 4y; Aot her s Lpem@incdll f peksy b ishdiaphEaofjberss © al so
y

have the dianeter-enlarged portions 11 which are substanti al shorter

than the djangter-genl arged _porti.on 1 of the.one p f fibers,6b and
br anched ?h?%gt ewﬁg%ﬁégﬁﬁgﬁgﬂh&€§eﬁb thﬁglyigqiﬁh¥hggvggi%?§§rc%'the
respective bonding zones 4. Still 15 another type of fibers 6c¢c of the
plural fiBefSIeiafd® Rave 2+ REEdr ERCdr LERTEF JEU1PIMS BAyT#L WreF  are

relatively long and branched into the dianeter-reduced portions 12 at
rel ativel § | dicgenidicst ante f ugmetrhe Iaspect ive bovei ngizbnest inencss

diameter-enlarged porticons 11 in the wicinity of the
respective bonding rones 4, each of these portions 11 are
branched into o plurality of diameter-reduced portions 12 at
a slight distance from the bonding zones 4. hnother type of

10 fibkers &b in the plural fibers €& also have the
diameter-cniarged portions 11 which are substantially
shorter than the diameter-enlarged portion 11 of the one type
of fibers &b and branched into the diameter-reduced porticons
12 in the vicinity of the respective bonding zones 4. Still

15 another type of fibers &c of the plural fibers & also have
the diameter-enlarged portions 1l which are relatively long
and branched intoc the diameter-reduced portions 12 at
relatively large distance from the respective bonding zones
4.

20 0f Fig. 3, (A} and {B) are sectional views of the fiber
fa Laken along a4 line I - I and a line IT - IT in Fig. 2,
razpectively. Fig. 2 (A} schematically illustrates a section

of the diameter—cenlarged portion i1 of the fiber fa. The fiker



4. 20 O Fig. 3, (A and (B) are sectional views of the fiber 6a taken
alongalinol - I and aline Il - Il in Fig. 2, respectively. Fig. 3 (A
schematically illustrates a section of the dianeter-enlarged portion 11 of
the fiber 6a. The fiber | MARCH 2005 9 Ga is a conj ugat edviARIel 2asle of

pol ypropyl ene resin anti polyester resin and its dianeter-enlarged portion
11 has a fineness, for exanple, of 8 dtex. Polypropylene resin |layers 17
and polyester resin layers 18 alternate so as to divide 5 equally the fiber
Ga into 16 sections circunferentially of the fiber Q Fig. (B)

schemat i céil v =i kil usirripiges-ead sEth+ onmadé offie pafl woherdilamet ersgsigduzed
portions 12 generated as the respective resin layers 17, 18 of the

dia”?ter-gahgégﬁgr POEL hoand 1i havei haen. br antheded Ther€i aiet ernsgdyced
portion 10 12 has a width w as nmeasured in horizontal and a height h as

measured n th irection_ortho I t wdth w._ A rati f e hei ght
nto the hEATHERE |CEr AR P af e ih Tadeder ERNLA 1 iodd
di aneter-enl arged portion 11 having the.  fipeness of 8 dtex, the,

di anet er - + d&R dpagr%?%ﬁflﬁeﬁbﬁiL@FE{% %Bf?ﬂ%%%%%t%fs%p$§o?? B4 0.5 dte
is obtained. Even if the fiber. 6 has a relatively large dianeter in its
di aneter - eglat edtperfibas 44, irhe IfbeechBions ranehmticrentially of

the fiber 2. Fig. 3 (B) schematically illustrates a section
of one of the diameter-reduced portions 12 generated as the
respective resin layers 17, 18 of the diameter-enlarged
porticon 11 have been branched., The diameter-reduced portion
10 12 has a width w as measured in horizontal and a height b as
measured in the direction orthogonal to the width w. A ratioc
af the height h to the width w, i.e., h/w is preferably less
than 0.5. From the diameter-enlarged portion 11 having the
fineness of 8§ dtex, the diameter-reduced porticon 12 having
13 a2 fineness of approximately 0.5 dtex is cbhtained.

Even if the fiber & has a relatively large diameter in
its diameter-enlarged porticons 11, the fiber & is branched
into the diameter-reduced portions 12 in the vicinity of the
respective bonding zones 4 and ocffers a comfortably soft touch.,

20 The diameter—reduced portions 12 each presenting a [lal
gection defined by the ratio h/w less than (.5 may readily
spread on the surface of the sheet 1 with their width w

extending in horizontal. Such diameter-reduced portionz 12



into the dianeter-reduced portions 12 in the vicinity of the respective
bandi ng zones 4 and offers a confortably soft touch. 20 The

di anet er-reduced portions 12 each presenting a flat section defined by the
ratio h/wless than 0.5 may readily spread an the surfacRARCHRBOSheet
with their wdth w extending in horigpntal. Such di ameter-reduced portions
12 | MARCH 2005 10 are easily defornmable particularly in a thickness
direction of the conposite sheet 1 and thereby make the conpost to sheet

1 flexible. Flatness of the dianeter-reduced portion 12 facilitates the
fiber to beedefnihpdidfoitme ld weottiiomlefrly tiheahehyhknhsidcoapardson to
ordinary fiber being substantially circular in its cross-section and having

the sanme;gegid edgloafiea asebhat 20k therdbameies theduepgopothki @ieetl 2 . The
di anmet er-reduced portions 12 are able to provide the conposite sheet 1

wth luster fE%%%tl%r. LG Hﬁééé‘%% PEL- 40T o gﬁeﬁneﬁ &Cﬁ gal ly

illustrates Sec dlaneter-enlarge portlon 1 in e leer 6

f tructjon diff K fiber 6 illustrated jn Fi
() of Fi o bl SEnERal FRa) FyPrPI sty dve SEEPFRRS OF (i J’a?%?éf%ﬁl Peduord

portions 12 respectively branched from 15 the dlaneter enlarged portion 11.
A circul ather obsigkttibn inf TéEpalhsederten a¥getrpor t¥orenl helud vi ded
equally into

substantially circular in its cross-—sectlion and having the

sgame sectional area as that of the diameter-reduaced poriion
172, The diameter-reduced portions 12 are able to provide the
composite sheet 1 with luster peculiar to the fiat fiber.
10 0f Fig. 4, {A) schematically illustrates a section of
the diameter-enlarged portion 11 in the fiker & of
censtructicon different from the fiker & illustrated in Fig.
3. (B} ~ {E) of Fig. 4 schematically illustrate sections of
the diameter-reduced portions 12 respectively branched from
15 the diameter-enlarged portion 11. A circular cross—-section
of the diameter-enlarged portion 11 is divided equally into
four layvers comprising the polypropylene resin layers 17 and
the polyester resin layers 18 alternately placed one upon
another. Four resin layers 17, 18 divided in this manner
20 respectively define the diameter-reduced portions 12 of
various cross—-sectional shapes as illustrated in (B) ~ (B}
of Fig. 4. The diameter-reduced portion 12 is approximately

crescent-shaped, triangular Or rectangular in its




four layers conprising the polypropylene resin layers 17 and the pol yester
resin layers 18 alternately placed one upon another. Four resin |ayers 17,
18 divided in this manner 20 respectively define the diameter-reduced
portions 12 of various cross-sectional shapes as il | ustirREARCHRNGB) - (E)
of Fig. 4. The dianeter-reduced portipon-12 i s approxi mately

crescent -shaped, triangular or rectangular in its -11 1 MARCH 2005
cross-section and a wwdth w and a height h wherein the ratio h/wis |ess
than 0.5. Fig. 5is a schematic diagramillustrating an exanple of the
process forcaakéagtihe zwhposiitiEhsiweand Athaiygt] &f whebein Fhg r&tidirst and
second endl ess belts 31, 32 are successively provided, both adapted to run
ri ght war dr, ;Qbpyer-thesragndl gss belts 31, 32, first and second extruders
33, 34 are provided respectively. The extruders 33, 34 are respectively

provided with ag{ayss UMY L.3hAG-2:0 HiaLLY of1d0:PazZhG l?xa@ﬁl&ach of

these arrays bein arran e transversely of t e en
Sucti on duct

31a 32a derlle the first an exjruders 3
Cespect | Ve y NG k1P ERA i Doy EomgsSitheeppised %{a cFEbetben. 1
The nozzl es 37 associ at ed mnth the first extruder 33

5 in Fila. 5, first and second endless belts 31, 32 are
successively provided, both adapted Lo run rightward. Above
these endless belts 31, 32, first and second extruders 33,
34 are provided res.per:tively. The extruders 33, 34 are
respectively provided with arravs comprising a plurality of

1 nozzles 37, 38, each of these arrayvs being arranged
transverseliy of the endless belts 31, 32. Suction ducts 3la,
3Z2a underiie the first and second extruders 33, 34,
respectively, with the endiless belts 31, 32 interpocsed
therebetween,

15 The nozzles 37 associated with the first extruder 33
discharge a plurality of elastically stretchable first
continuecus fibers 41 of thermoplastic slastomer onto the
first endless belt 31 under a suction effect of the duct 31a.
The first continuocus fibers 41 discharged in this manner are

20 preferably welded together on the first endless belt 21 to
form a stakilized first web 4la presenting a nonwoven fabric

Tike form before transferred to the scoond eridless bhele 22,

The nozzles 38 assocliated with the second extruder 34



di scharge a plurality of elastically stretchable first continuous fibers
41 of thernoplastic elastoner onto the first endless belt 31 under a
suction effect of the duct 31a. The first continuous fibers 41 di scharged
in this manner are 20 preferably wel ded together on the ifamsiciendbess belt
31 to forma stabilized first web 41g presenting a nonwoven fabric Iike
formbefore transferred to the second endl ess belt 32. The nozzles 38
associated with the second extruder 34 1 MARCH 2005 -12 discharge a
plurality of inelastically stretchable continuous conjugated fibers 60
made of adiderstqéwo yppdurelither mapl ashiecasyntheliyc reastarocdioid he firs.
web 4l1a under a suction effect of the duct 32a to forma conjugated fiber

5> web GOaI:DT:I-{'fTuP&EéFc&ﬁ?u&é@eéggjfﬁgfs c%jm%fg@qea@@ 692 +phaced upon

each other are fed into a nip I ned tween a pair of heated cal ender

rollers 47_qn which the bondi zones .4 ee Fig.-. 1 re formed
| nterm ¢t Py IS e RIS L TRRE G G Phok - THe Yl (PR H1a and
the conjugated fiber web 60a are wel ded together at the bondinﬂ zones 4 to

form conposi¢lel BBt THi $heomyesi Péanen BBEM| & eritEItedr rted in
the machine direction to a stretching step 56 forned with a pair of front
roll erss S53ciandéila. pair of rear
The firast webh 4la and the conjugated fiber wcbh &da
placed upon sach other are fed into a nip defined bstwaoen a
palr of heated calender rollers 47 on which the bonding zones
4 (See Fig. 1) are formed inlermittently in the machine
) direction so that the first web 4l1la and the conjugated fiber
web 6la are welded together at the bonding zones 4 teoe form
composite web 55a. This composite web 55a is further
transported in the machine direction to a stretching step 56
formed with a pair of front reollers 53 and a pair of rear
15 reollers %4 in which the composite web 55%a is stret.ched in the
machine direction by a desired percentage, preferably by 40
~ 300% and, at the sams time, the conjugated fiber &0 is
divided intc the respective types of component resin
preferably between esach pair of the adjacent bending zones
20 4, 4. The web 60a made of the conjugated fiber &0 is
inelastically stretched in this stretching step 56 to form

second waeb hZ2a.  In this step 56, the rear roller 54 rotates

at a peripheral speed higher than that of the front roller



15 rollers 54 in which the conposite web 55a is stretched in the nmachine
direction by a desired percentage, preferably by 40 300% and, at the sane
time, the conjugated fiber 60 is divided into the respective types of

conponent resin
20 4, 4. The web 60a nade of the conjyugated fiber 60 is inelastically

stretched in this stretching step 56 to form second web 52a. In this step
56, the rear rol
the front roller
stret chedsgkd bhatSitepcompheicenpasista mep Hebar havi-ngdlief thibestear roller

54 j.s

initial

transport

di mensi on,

preferably between each pair of the adjlpeHCICOIE Nng zones

er 54 rotates at a peripheral speed higher than that of
-13 1 MARCH 2005 53 so that the conposite web 55a may be
ed, as it remains in stretched state or as it has been

ess” belt 65 to a water streamtreat nent

i d I . tLeed | i d
relieved of . spratoh 3%61‘%{@{]11:3?%:%2@?99%@@& thSUPSLANLLRh ok K40 dts

step 62. |In this

of the

cbhplgiree

63 arraqged.transversely

62 | [ i f |
B4h Boalhi LOTAI TR T (Ao hr Sahes o T e Pt oy T 1 oo

agai nst the second web 52a. The water streans are 10 sucked by a duct 64

under | yi ngeehe tWild@venddl e35 betee65hing tht5eQt epabY, HPENGEAEISDI t he

conjugated fiber 60 which has not been divided is divided. The conposite
web 5%a hawbagatefsl]lvheosiep G2iposkesindmoigh, ai¢ontirtactd cmateps not

shown)

10

15

20

if

belt &5 to a water stream treatment step €2, In this step

€2, a plurality of nozzles &3 arranged transversely of the
composite web bha discharge high pressure columnar water
streams against the second web 52a. The water streams are
sucked by a duct €4 underlying the third endless belt 6%, In
this step 62, an amount of the conjugated fiker 60 which has
not been divided is divided. The composite web 55a having left
the step 62 passcs through a contraction step {(not shown) if
it is still in stretched state, then through a drying step
(not shown) and is taken up in a roll of the elastically
stretchabhle composite shaet 1.

The first web 41a and the second web 372a as have boen
described above with respect to the process correspond to the
lower layer Z and the upper layver 3 shown in Fig. I,
respectively, and the conjugated fiber &0 as has been
described above with respect to the process corrvesponds to
the fiber & alsc ghown in Fig. 1. The portions branched from

the conjugated fiber 6 correspond to the diameter-reduced



it is still in stretched state, then through a drying step 15 (not shown)
and i s taken up in aroll of the elastically stretchable conposite sheet
1. The first web 4l1a and the second web 52a as have been described above
Wi th respect to the process correspond to the |ower |ayeMARARd}E he upper
| ayer 3 shown in Fig. 1, 20 respectivpjy, and the conjugated fiber 60 as
has been described above with respect to the process corresponds to the
fiber 6 also shown in Fig. 1. The portions branched from the conjugated
fiber 60 correspond to the dianeter-reduced 1 MARCH 2005 -14 portions 12 of
the fiberpdr{SeesVifyof2rhandibhe 6oitdr atiched} podttionsiworliespdmetito t he
di aneter-enl arged portions 11 of the fiber 6. In the stretching step 56

and the fg&i@%ﬁg EOPLEACLAP N o B 1%t BR @k ethentampesi perwelbn85a1 s t he
process, the first web 4la is elastically stretched and then contract. The

second “@QE5E?bQPt§inS a permanent set generated due to inelastic stretch
of the conjugated fiber 60 by an anobunt corresponding to that by which the

conj ugated fiber 60 has been,stretch%g. %Stgﬁéf Eirnanent set forns the
di anet er - r educet ¥ FbRS-E21 NGRS SENRNY| Bt BHEBE g P T O 11
descri bing curves between each pair of the adjacent bonding zones 4, 4.
The 5 step for the composite webh 55a of the process, the first web

41a is elastically stretched and then contract. The second

web 52a obtains a permanent set generated due to inelastic

stretch of the conjugated fibar 60 by an amount corresponding

to that by which the conjugated fiber €0 has boen stretched.

10 This permanent set forms the diameter-reduced portions 12
and/or the diameter-enlarged portion 11 describing curves
between each pair of the adjacent bonding zones 41, 4. The
first web 4la is elastically stretched or contracted as the
composite sheet 1 i3 stretched or contracted in the machine

i5 direction, i.e., in the y-direction in Fig. 1. The fiber &
of the second web 52a is stretched in the y-direction to
describe a straight line or contracted in the y-direction to
describe a curve between each pair of the adjacent bonding
rones 4, 4 as the first web 4la is clastically stretched or

20 contracted.

The conjugated fiber 60 destined to become the fiber

& comprises a combination of at least two tvpes of poorly

compatible resin. Such combination is not limited to the




first web 4la is elastically stretched or contracted as the conposite
sheet 1 is stretched or contracted in the machine 15 direction, i.e., in
the y-direction in Fig. 1. The fiber 6 of the second web 52a is stretched
in the y-direction to describe a straight |ine or contriastagt Hzobhe
y-direction to describe a curve betwpen each pair of the adjacent bonding
zones 4, 4 as the first web 4l1a is elastically stretched or 20 contracted.
The conjugated fiber 60 destined to beconme the fiber 6 conprises a

conbi nation of at |east two types of poorly conpatible resin. Such

conbi nat i oamb $naviohiod tred o drhel < dMARAH 20065 - Ihitcoali hat soheof=d

pol ypropyl ene/ pol yester, but may be selected froma group of conbinations

such as pelypr epykeRspand pohyetiyiens, spekypiopykane rapd1@neonndol yester
and nylon, polyester and pol yet hyl ene, and pol yet hy[ene and nylon. Such 5

conjugated fib has_ i [ -sectjon gn th ri.pher i ch

ot er Facekoor SeRy Per e R Eo BT P RS A A0 A BRI RRE! dng Pty TN
stretchability thereof causes the different types of resin to be peel ed
of f one fPehYaRbERETHPEAYCtHELNGr ctT AL YRS PHENCoR A gaticd i DT 60 i s
stretched in the step 10 56. in this way, the branched or divided fibers
are fdrmedon)Thetddf ferent 6fylpes ofts esrowzonstiion iy tie ponjrhgted fi ber

of which interfaces of different types of resin appear and
differential stretchability thereof cause=z the different
types of resin to be peeled off one from another along the
interfaces as the conjugated fiber 60 is stretched in the step
14 E6. In this waw, the branched or divided fibers are formed.
The diffaeraent type of resin constituting the conjugated fihar
6t are peeled off one from ancther aleng the interface= to
form the branched or divided fibers also when the conjugated
fiber &0 iz subjected toc the high pressure columnar water
15 streams. The branched or divided fibers obtained in this
manner are destined to kecome the diameter-reduced porticons
12 of the fiber shown in Fig. 2. If the conjugated f£iber &0
is adequately branched or divided as the composite web 55a
i=s stretched in the step %6, the subssequent water stream
20  treatment step 62 will be unnecessary. It is also possible
without departing £rom the scope of this invention to stretch
the conjugated fiber 60 in the step 56 and to dividing the

cenjugated fiber 60 in the water stream treatment steo 62.



60 are peeled off one fromanother along the interfaces to formthe
branched or divided fibers also when the conjugated fiber 60 is subjected
to the high pressure columar water 15 streans. The branched or divided
fibers obtained in this manner are destined to becone theAR@HEN6S- r educed
portions 1.2 of the fiber shown in Fijg. 2. If the conjugated fiber 60 1is
adequately branched or divided as the conposite web 55a is stretched in
the step 56, the subsequent water stream 20 treatnment step 62 will 'be
unnecessary. It is also possible wthout departing fromthe scope of this
i nventi onIthotsisetehe, t heeconpligateddf f beer 6600 mhihke kiepa SHiaedess
dividing the conjugated fiber. 60 in the water streamtreatnent step 62. |

MARCH 2009c551680i 4RI Sn§asin BQ1iGANL08LLE WD Ber mBRaWhhEhBags84f i neness
| ess 20 dtex and can be divided in two or nore can be used. A basis weight

of the copj d. fi LS_prefer i p. range_of 2--_100g/nP. 5 The
process a%c%ggéﬁgw?%gﬁﬁiggi%ﬁgngg%ﬁuggké ap%%%rtﬁﬁ Te E%f?ﬁ%ggg et er of

t he conjugated fiber_60 in._two,steps by stretching the conjugated fiber 50
in the strfef@RPRgeSt ép™ %Bﬂaﬁg dividing this in the subsequent high
pressure columar water streans treatnent step. Such step treatnent
enabl €s 10 t he Superfimesdimmmiatingdurdédipoinventic? havidgrhefli beness

roduce the diameter of the conjugated fiber 60 in two steps
kv stretching the conjugated fiber a0 in the stretching step
56 and dividing this in the subsequent high pressure columnar
water streams treatment step. Such step treatment enakles
1) the superfine diameter-reduced portion 12 having a fineness
in the crder of 0,05 dtex to be made. Cross-secticnal shape
nf the diameter-reduced portion 12 can be controlled by
configuratien of the nozzle 38 used to spin the conjugated
fiber 60. The composite sheet 1 and the process for making
15 this according te this invention may expicited in an
alternative manner in which the lower surface of the lower
layer 2 also has a same inelastically stretchable fibrous
layer a=s the upper laver 3 has, i.e., the firast web 41la is
provided on its upper and lower surfaces with Lhe second webs

2 5Z2a bonded thereto.
The elastically stretchable composite sheet according
to ocne aspect of this invention is characterized in that the

component fibers of the inelastically stretchakble fibrous



in the order of 0.05 dtex to be made. Cross-sectional shape of the

di aneter-reduced portion 1.2 can be controlled by configuration of the
nozzle 88 used to spin the conjugated fiber 60. The conposite sheet |. and
the process for making 15 this according to this inventipyimyBexpsoited
in, an alternative manner in which the_lower surface of the |ower |ayer 2
al so has a sane inelastically stretchable fibrous |ayer as the upper |ayer
3 has, i.e., the first web 4la is provided on its upper and | ower surfaces
with the second webs 20 52a bonded thereto. The clastic ally stretchable
conposi t elsheet cageol dingngtioh DHe-@gpecitHfsHawUtS araveltit konelst tharacteri zed
in that the conponent fibers of the inelastically stretchable fibrous 1
MARCH 2005_,.,14. i tut.d Rl Sj h | atively
ow 11 nenddd S5a a5 TaTati vers iar cavose eectron aerrned TvThE Tatl'o
b/w less fhan 0.5 wherejn,w represent height and h represents a w dth.
Such uni qU8 BPT et AEFFT E1EE 3§ D Coriibal £ EPEREEM Lo ALt | y
deforned in its thickness direction and to offer a confortably flexible

t ouch. ThenddbappREAENFEFerddth -t Fushf il @i arapagengstufiec bt dheked or

di vi ded conjugated fibers serving to reduce the fineness and facilitating
secti dhs ofiet hempi:bére thbabe tonbeobbedivndeformed in its thickness

direction and te offer a comfortakly flexikle touch. The
component fikers in this fikrous layer include branched or
divided conjugated fibers serving £o reduce the fineness and
facilitating sections ©f the fikers to be controlled in
1} desired shapes. The process according to khe other aspect
of this invention is adapted to use the conjugated fiber
having a relatively high fineness and bkeing able to be
discharged from the nozzle having a relatively large diameter.
Compared Lo the case in which the conjugated fibers of the
15  composite sheet are obtained by so-called melt blown process,
the process according te this invention enables the amount
of fibers preduced by a single nozzle per unit time tc be

remarkably increased.



10 desired shapes. The process according to the other aspect of this
invention is adapted to use the conjugated fiber having a relatively high
fi neness and being able to be discharged fromthe nozzle having a
relatively large dianeter. Conpared to the case in whi chpARCHOmpygat ed
fibers of the 15 conposite sheet are_gptained by so-called nelt blown
process, the process according to this invention enables the anmount of
fi bers produced by a single nozzle per unit time to be renarkably
increased. 1 MARCH | 2005 -18 WHAT IS CLAIMED IS: 1. An elastically
str et chabliearonmposiLteMEbeaes:{1) conprising a first web (2) having x- and
y-directions orthogonal to each other and being elastically stretchable
at least in said y-direction and a second web (3) made of thernoplastic
synthetic resin fibers (6) and being inelasticall. y stretchable in said
y-directign, said first_ _and..second we i bonded to ?g h ot her
[

i n bondi ng-zones™10® ﬂft?ﬁﬁé}ﬁitﬁ&ﬁﬁ%ﬁ%ﬁ$§%gg#ﬁﬁ$é£%%iy% F¥ect wher ei n
a length of said thernmoplastic synthetic resin fiber (6) bonded to said
first webCOPPTHEABAr el BafWeenW@Ach {Jai PABLNEheX ™ addceRTdbbREr hgi$ones (4)
is longer than a straight distance defined between said pair of tie
adj acent bohdpbggnadnes €dyh other and being elastically stretchable
at least in said y—direction and a second web (3) made of
thermoplastic synthetic resin fikers {6y  and being
inelastically stretchakle in said v—direction, said first and
seccnd weks (2,3) being bonded to each other in bonding zones
10 {(4) intermittently arranged in said y-direction wherein a
length of said thermoplastic synthetic resin fiker {(6) bonded
to sald first webk (2} measured betwesen each pair of the
adjacent bonding zones (4) i3 longer than a straight distance
defined between said palr of the adjacent beonding zones (4,
15  wherein:
zaid fiber (6} has in its cross-seclion cut in a
direction orthegenal te its longitudinal direction a width
w and a height {h]) crthegonal te said width (w] dimensioned
so that a ratioc of h/w 1z less than 0.5
20
2. The composite sheet (1) according to Claim 1, wherein

said fibker (&) presents a substantially rectangular

cross-section of which the width is defined a= said width {w)



15 wherein; said fiber (6) has in its cross-section cut in a direction
orthogonal to its longitudinal direction a wdth w and a height (h)
orthogonal to said width (w) dinmensioned so that a ratio of h/wis |oss
than 0.5. 20 2. The conposite sheet (1) according to C aj MmARCWENGI N said
fiber (6) presents a substantially reggangular cross--section of which the
wdth is defined as said width (w) 1 MARCH 2005 -19 and the height is
defined as said height (h) 3. The conposite sheet (1) according to Claim1,
wherein said fiber (6) presents a substantially triangular 5 cross-section
of which the bhagehis gtef ised=dinsal d=awsatil Gwjighandifihe hei ght is defined
as said height (h). The conposite sheet {I) according to Caim1, wherein
said fiber {) is obtained by branching or dividing the 10 conjugating
fiber (60) conprising at |east two types of thernnplastic synthetic resin

to separate fib risin eac e of Sin, rocess for maki ng
an elastically ?@Fe?%ﬁ%ﬁ?e 1%h ﬁptﬁpfgl eef“{ff 8&@&%‘ |n§ Fifst web
(2) having x- and y-directions orthogonal to each other and beln?
el astical ppid fiber (&) presents a substantially triangular

5 cross-section of which the base 1z defined as said widbh {(w)

and the height is defined as said height (h}.

4. The composite sheet {1)] according to Claim 1, wherein
said fiber (&) 1is5 ocbtained by branching or dividing the
1 conjugating fiber (60} comprising at least two types of
thermoplastic synthetic resin to separate fiber comprizing

each type of resin,

5. &4 process for making an elastically s=tretchakle
15 composite sheet (1) comprising a first web (?) having x- and
y-directicns orthogonal to each other and being elastically
stretchakle at least in said yv-direction and a second web {(3)
made of thermoplastic synthetic resin fibers (6] and being
inelastically stretchable in said y-direction, said first and
20 second webs (2, 3) being bonded teo each other in bonding zeones
{4} intermittently arranged in said vyv-direction wherein a
length of said thermoplastic synthetic resin fiber (6) bonded

to said first web (2] measured betwesn each pair of the



stretchable at least in said y-direction and a second web (3) nade of

t hernopl astic synthetic resin fibers (6) and being | neiastically
stretchable i.n said y-direction, said first and 20 second webs (2, 3) being
bonded to each other in bonding zones (4) intermttent|yMMiREHIH®DSI n said
y-direction wherein a |ength of saidsghernoplastic synthetic resin fiber
(6) bonded to said first web (2) neasured between each pair of the | MARC
2005 -0 adj acent bonding zones (4) is longer than a strai ght distance
defined between said pair of the adjacent bonding zones (4), said process
conpri si ngdyheesstepsnof ng aoreontidnubsisliondeedhng satdafigtst dwebab2g i n said
5 y-direction; b. obtaining a plurality of conjugated fibers (0) each

conpri si ngeak nl@@gkt {¥Bnt ¥PLS ik Ber FRBl A8}d ey iRl eish (and being
dividable into said at | east two types of resin by nelt spinning and then

conti nuousl_y f i-ng.a f .sal d,10 conj.ugated fibers {60 in said
y-directi%ﬁ%Po%%%gF%anﬁggggﬁéﬁgégggnﬁg% B %%Y; c. placing said first web
(2) and said web of conjugated fibers upon each other and bondi ng these
two weh. 9 togefher CPRUBBREVAGYZ SREEIS) S Carfddd i e nitt ehPl 21 said
15 y-direction to forma conposite web (5a);

5 v-direction;

b. obtaining a plurality of conjugated fTibers (60}
each comprising at least two types of thermoplastic synthetic
resin and being dividable into 5aid at least two types of resin
by malt spinning and then continuously feeding a web of said

10 conjugated fibers {60} in said y=direction for obtaining said
second web (3):

2. placing said first web (2} and said web of
conjugated fibers upon cach other and bonding these two weis
together in bonding zones (4] arranged intermittently in said

15 vy-direction to form a composite web {52a);

d. stretching salid composite webh (52a) in said
y-direction so as to divide the conjugated fibers {60) into
their components; and

e. wcontracting said stretched composite web (52a) and

20 cbtaining said second web (3} and sald elastically

stretchable composite sheet {1) including said second web

[3].



d. stretching said conposite web (52a) in said y-direction so as to divide
the conjugated fibers (60) into their conponents; and e. contracting said
stretched conposite web (52a) and 20 obtaining said second web (3) and
said elastically stretchable conposite sheet {1) includjggageaiitbgecond web
(3). 1 MARCH 2005 -1 G The process _agcording to Claim5, further
conprising a step of continuously feeding said conposite web (52a) in
stretched or contracted state and subjecting said conjugated fibers (60)
to high pressure columar water 5t reans 5 discharged froma plurality of

nozzles (3). to @hei geceaeh aehbosaidgcen) ugatiadsfi BeFshe®OronpkisThe process
according to Claimb, wherein each of the divided or branched fibers

obt ai ned Ln e . Ghi ai,d.co ' 5 ip the
otep of stbrafi g BanyiAkBEREY. Plgk Bl GEEIRBLLE A Reb €ho8] 1
col umar ter  streans has g cross-section cut ih a diirection orthogona
Lo the | ShGFEGHFRATE FAEIE T DF FehTIEar HETE T et 6657 oshrg
cross-section bein%ﬁdefined by a width (w) and a height. 15 (h), and
wherein afileire h/iwlli . &o, bapgl hergheufd) colyahdr wdthATt(wWrtrealess t han
0.5.

53 discharged from a plurality of nozzles (63) ta divide each

of s2aid conjugated fikers (&60).

I The process according to Claim 5, wherein each of the
divided or branched fibers obtained in the step of stretching
10 said composite web (52) or in the step of subjecting said
conjugated fibers {60} to the high pressure columnar water
streams has a cross-section cut in a direction orthogonal tcf
the longitudinal direction of said conjugated fiber (60),
said cross-secticon heing defined by a width (w) and a height
15 {h), and wherein a ratio h/w, i.e., said height (h) to =said

width {(w) is less than 0.5.



