30 DECEMBER 2003 -1 ELASTICALLY STRETCHABLE COMPOSITE SHEET This invention relates
to an elastically stretchable composite sheet and more particularly to such a composite sheet
comprising an elastic sheet and a sheet-like fibrous assembly. It is well known to bond elastically
stretchable nonwoven fabrics to an elastically stretchable sheets made36f pESHM BEBRtAOOS or the like
and thereby to convert a rubber-like touch intrinsiclie the elastically stretchable sheet to a cloth-like
touch. For example, in order to provide a liquid-impervious backsheet of a disposable diaper with an
elastic stretchability, it is also well known to laminate an elastically stretchable nonwoven fabric on a

liquid-impervious and ellﬁzg ﬁly r t?aé)ﬁgf t | tt%e 0Si a%e%ﬂgg'med by such a
lamination, staple fibe % |hgé\tlnz fi éﬁﬁ%la o%ﬁj e ly been used. Such
composite sheet has had a problem that the staple fibers entangled together and forming the

nonwoven fabric would be progressively disentangled one from another as the composite sheet is
stretched. As a result, a proper structure of the nonwoven fabric as well as a proper structure of the

composite sheet wollld e iRB&REH QRd/oR bRESS e AR urfe2SEhiaAGIehent 566 bers and/or

bond regions between ) )
conposi te sheet and nore particularly tosuch aconposite sheet

conprising an el asti c sheet and a sheet-1Ii ke fibrous assenbl y.

It iswell knownto bondelastically stretchabl e nonwoven
fabrics to an elastically stretchabl e sheets nade of plastic
el astoner or theli ke andtherebytoconvert arubber-1iketouch
intrinsictotheelastically stretchabl e sheet toacloth-1ike
touch. For exanple, in order to provide a |iquid-inpervious
backsheet of a di sposabl e di aper withanelasticstretchability,
it is also well known to |lam nate an el astically stretchable
nonwoven fabric on a liquid-inpervious and elastically
stretchabl e sheet.

In the conposite sheet obtained by such a | am nation,
staple fibers each having a fiber |Iength of about 50 nm have
usual | y been used. Such conposite sheet has had a probl emt hat
the staple fibers entangl ed toget her and form ng t he nonwoven
fabric woul d be progressively di sentangl ed one fromanot her as
the conposite sheet is stretched. As a result, a proper
structure of the nonwoven fabric as well as a proper structure
of the conposite sheet woul d be i npaired and/ or becone fluffy

unl ess ent angl enent spots of fi bers and/ or bond r egi ons bet ween



30 DECEMBER 2003 -2 the nonwoven fabric and the elastically stretchable sheet are distributed as
densely as possible. However, the spots and/or the bond regions densely distributed will make it
difficult to obtain a composite sheet having a high elastically stretchability. An object of the invention
is to eliminate or minimize factors impairing a stretchability of an elastic30lyp SCEMBEHR20081posite
sheet and thereby to achieve its stretchability as hig)h as possible. According to this invention, there is
provided an elastically stretchable composite sheet comprising an elastic sheet having a stretchability
in two directions orthogonal to each other and a sheet-like fibrous assembly having an extensibility in
said two direction bonded to at least one , surface of said elastic sheet, said fibrous assembly having a
elastic ext TR IRGMENRSILERE Lhod i BB AL Shnbly tiheiDBhAe3 560l &t bond
regions arranged intermittently jn said two directions, characterized in that : component fibers

constitutingtard fibfseEmAR ! YoRth RATSHIRLE cIMINBYESly SAENGRPah#BEEHbing curves

between each pair of adjacent bond regions in which said continuous fiber are bonded to said elastic
sheet, saidt he bond regi ons densely distributedwill make it difficult to

obtain a conposite sheet having a high elastically

stretchability.

An object of the inventionis to elimnate or mnim ze
factors inpairing a stretchability of an elastically
stretchabl e conposite sheet and thereby to achieve its
stretchability as high as possible.

According to this invention, there is provided an
el astically stretchabl e conposite sheet conprising an el astic
sheet having a stretchability in two directions orthogonal to
each other and a sheet-like fibrous assenbly having an
extensibility in said two direction bonded to at |east one
surface of said elastic sheet, said fibrous assenbly having a
I nelastic extensibility, said elastic sheet and said fibrous
assenbly being bonded together at bond regions arranged
intermttently insaidtw directions, characterizedinthat :
conponent fibers constituting said fibrous assenbly are
conti nuous fi bers conti nuously extendi ng and descri bi ng curves
bet ween each pair of adjacent bond regions in which said

continuous fiber are bonded to said elastic sheet, said



30 DECEMBER 2003 -3 component fibers are neither sealed nor bonded with one anther in a region
extending between each pair of adjacent said bond regions while being independent one from another
in said region extending between each pair of adjacent said bond regions. The elastically stretchable
composite sheet according to this invention enables the elastic sheet aBd DeCdEMBERZAXISNbly to be
reliably held in their condition bonded with each otBer even if the bond regions in which these elastic
sheet and fibrous assembly are bonded with each other. This is for the reason that the extensible
fibrous assembly laminated at least one surface of the elastic sheet comprises the continuous fibers.

With the composite sheef optained in this. manner, its. stretchabhility is not affected by the bond regions
rranged 2 SRETRREISDE e aliSbb A A IS bEH tHOLAED Hid RSB RRbet of thi
invention is stretchable but offers a_ cloth-like comfortable touch by the presence of the continuous
fibers. Thereford, 58 B SBLiRNHRY I PELNRRE L8 Bk Mhtetll A5t sBeR%s
disposable diapers, sanitary napkins or disposable gowns. Fig. 1 is a perspective view showing an

elastically $IRERASIAEbhEJftERAdALRBERMT o WS IhVEMBAOKRED isTaSAdW SiRALPH Fig. 1 but

showing one _ _ _ . .
ext endi ng between each pair of adjacent said bond regions.

The el astically stretchabl e conposi te sheet accordingto
this invention enables the elastic sheet and the fibrous
assenblytobereliably heldintheir conditi onbondedw th each
ot her even if the bond regions in whichthese el astic sheet and
fibrous assenbly are bonded with each other. This is for the
reason that the extensi bl e fibrous assenbly | am nated at | east
one surface of the elastic sheet conprises the continuous
fibers. Wth the conposite sheet obtained in this manner, its
stretchability is not affected by t he bond regi ons arranged at
closeinterval s as t hey have conventional | y been t he case. The
conposite sheet of this inventionis stretchable but offers a
cloth-1i ke confortabl e touch by the presence of the conti nuous
fibers. Therefore, this conposite sheet is suitable as the
stock material for garnents such as disposable diapers,

sani tary napki ns or di sposabl e gowns.

Fig. 1 is a perspective view showing an elastically
stretchabl e conposite sheet according to this invention;

Fig. 2 is a view simlar to Fig. 1 but show ng one



30 DECEMBER 2003 -4 embodiment of this invention; Fig. 3 is a view similar to Fig. 1 but showing
another embodiment of this invention; Fig. 4 is a diagram schematically illustrating an example of the
process for making the composite sheet; and Fig. 5 is a diagram similar to Fig. 4 but illustrating
another example of the process for making the composite sheet. Detail SOTHECEHMEERIPGABtchable
composite sheet according to this invention will be #ere fully understood from the description given
hereunder with reference to the accompanying drawings. An elastically stretchable composite sheet 1
shown by Fig. 1 in a perspective view comprises an upper layer 2 and a lower layer 3 bonded
together at their bond regions 4. The composite sheet 1 is elastically stretchable and contractable at
least in a dff f?&“ F@ﬂ?&séﬁtefjmysa Haﬁlgatﬂ%ed arrow Y - Y rather than in a direction indicated by
a double-headed arrow X - X being orthogonal to the direction Y - Y, as indicated by imaginary lines.

The upper layer 2 ot cdmpdsile ShEd &idNih@hshiCuly GretdndE ot MO NG &&lon v - ¥

rather than in the direction X - X. This upper layer 2 is an assembly
enbodi nent of this invention;

Fig. 4isadiagramschematicallyillustratinganexanple
of the process for naking the conposite sheet; and
Fig. 5is adiagramsimlar to Fig. 4 but illustrating

anot her exanpl e of the process for maki ng t he conposite sheet.

Details of an elastically stretchabl e conposite sheet
accordingtothisinventionw |l be nore fully understood from
the description given hereunder with reference to the
acconmpanyi ng draw ngs.

An el astical |l y stretchabl e conposite sheet 1 shown by Fi g.
1in a perspective viewconprises an upper |layer 2 and a | ower
| ayer 3 bonded t oget her at their bond regi ons 4. The conposite
sheet 1 is elastically stretchable and contractabl e at | east
inadirectionrepresented by a doubl e-headed arrowY - Yrat her
than in a direction indicated by a doubl e-headed arrow X - X
being orthogonal to the direction Y - Y, as indicated by
I magi nary |ines.

The wupper layer 2 of the conposite sheet 1 is
inelasticallystretchableat | east inthedirectionY- Yrather

than inthe direction X- X. This upper layer 2 is an assenbly



30 DECEMBER 2003 -5 of long, preferably, continuous thermoplastic synthetic resin fibers 6 which
continuously extend in a region defined around the bond regions 4. The fibers 6 are sealed with one
another only at the bond regions 4 and neither sealed nor bonded together, i.e., separated one from
another in the region defined around the bond regions 4. Between eacl3p&EGCEK BERj20edt bond
regions, the continuous fibers 6 extend over the upper surface of the lower layer 3 along irregular
curves. As the composite sheet 1 is stretched in the direction Y - Y and/or in the direction X - X, the
curved continuous fibers 6 are reoriented to extend in the direction Y - Y and/or in the direction X - X
and the upper layer 2 is inelasticalll stretched. Such continuoys fibers 6 may be of inelastic synthetic
resin such %E Sé{)@roﬂ%fr%@,ré”myl neg%by%ﬁ%%ﬁdb% HBB I?ﬁ\te'r,c é%ﬂ%ﬂ@-tdrffp{/tee?fenbutene
random copalymer, polyester or polyethylene. Each of the continuous fibers 6 preferably have a

diameter of'd. PEED B, WHeABWe? My dtUPHthY &hEosttd Endet ESLRTMIRS 4'&h et Qich is

elastically stretchable in the direction Y - Y, tpreferabl both in the direction Y - Y and in the direction X

- X. This shbBEnASACktr&eh PAto Bt at It 200&%S pRefifbl 62 188t A oR RN Ion ¥ - Y

and elastically contractile ) _
only at the bond regions 4 and neither sealed nor bonded

together, i.e., separated one from another in the region
defined around the bond regions 4. Between each pair of the
adj acent bond regi ons, the continuous fi bers 6 extend over the
upper surface of the | ower I ayer 3 along irregul ar curves. As
t he conposite sheet 1isstretchedinthedirectionY- Yand/or
in the direction X - X, the curved continuous fibers 6 are
reoriented to extend in the direction Y - Y and/or in the
direction X- Xand the upper | ayer 2isinelastically stretched.
Such continuous fibers 6 may be of inelastic synthetic resin
such as pol ypropyrene, ethyl ene-propyrene random copol yner,
et hyl ene- propyrene-butene random copol yner, polyester or
pol yet hyl ene. Each of the continuous fibers 6 preferably have
a diameter of 0.1 ~ 50 m

The | ower | ayer 3 of the conposite sheet 1 conprises a
sheet whichis elastically stretchableinthe directionyY-Y,
preferably both in the direction Y- Yandinthe direction X
- X. This sheet hasastretchratioof at | east 200 % preferably
at |l east 400 %inthedirectionY- Yandel asticallycontractile

again to less than 1.3 tines of its initial length after



again to less than 1.3 times of its initial length after 30 DECEMBER 2003 -6 stretched by 100 Such
sheet may be a fibrous assembly comprising continuous elastic fibers made of thermoplastic
elastomer, a nonwoven fabric comprising the continuous fibers mechanically entangled or bonded
with together or a film made of thermoplastic elastomer. The film, if it is30sB&ORRBER 2003
moisture-permeable or moisture-impermeable. TheGsheet is exemplarily shown in the form of
nonwoven fabric comprising continuous fibers 10. The continuous fibers or film constituting the lower
layer 3 may be made of block copolymerized polyester comprising hard and soft ingredients. The

continuous fibers made of such_polyester_is able to cope with an enviggnmental condition with its high
moisture ab%to?ﬁﬂd?ﬁgﬁwéw a&ﬂﬁ h%h m&gﬁ?f’e ngb‘?ﬁ'\teaﬂmﬂ/ c%?n[?aréﬁﬁl & Wos%scﬁer'{ﬁfrllj%l fibers.
Therefore, the composite sheet 1 comprising such continuous fibers is_ suitable as stock material for
garments sGATBS iR gdabiRNEbIHS UphEHilfs hatle 'df REER pBREStePls 41565ARBRLARY C
moisture-permeable and the composite sheet 1 using the film is suitable as stock material for

liquid-impeRIGR R RS hed S B WRMIS dAL bbay GRAPELSBENt BRIASESLANANSIE BRI diapers

or sanitary napkins. For such application of the film, _ _
mechani cal | y entangl ed or bonded wth together or a fil mnade

of thernoplastic elastoner. The film if it is used, may be
noi st ur e- perneabl e or noisture-inperneable. The sheet is
exenplarily shown in the form of nonwoven fabric conprising
conti nuous fibers 10.

The continuous fibers or film constituting the | ower
| ayer 3 may be nade of bl ock copol yneri zed pol yester conpri si ng
hard and soft ingredients. The continuous fi bers made of such
pol yester is able to cope with an environnental conditionwth
its high noisture absorption as well as its high noisture
perneabil ity conparabl etothose of natural fibers. Therefore
the conposite sheet 1 conprising such continuous fibers is
suitable as stock material for garnents such as disposable
gowns. The film made of such polyester is also adequately
noi st ur e- per neabl e and t he conposite sheet 1 using the filmis
sui tabl e as stock material for |iquid-inpervious backsheets of
di sposabl e body fluid absorbent articles such as di sposabl e
di apers or sanitary napkins. For such applicationof thefilm
its hard and soft i ngredi ents are conbi ned so that the fil mmay

have a noisture perneability of at |east 1000 g/ nf/ 24hrs. as



its hard and soft ingredients are combined so that the film may have a moisture permeability of at
least 1000 g/m2/24hrs. as 30 DECEMBER 2003 -7 measured in accordance with the prescription of
JIS (Japanese Industrial Standards) Z 0208 and a water pressure resistance of at least 1 m,
preferably at least 2 m as measured in accordance with the prescriptioB@DHSEMBER Z00&xample of
the film useful to make the composite sheet 1 is a-pteduct of Toyobo Co., Ltd. put on the market
under a trade name of PELPRENE P30B. The hard ingredient is preferably polyester presenting a
glass transition temperature of 50 C or higher which is obtained from dicarboxylic acid and diol. At
least one of dicarboxylic acid and diol preferably jncludes an aromatic ring. The dicarboxylic acid
includes arGRARUHRArb B LGHRIER 46 bRl RESRALMaR 3bid SopHABROGSE, 2,
6-naphtalene dicarboxylic acid, 1, 5-naphtalene dicarboxylic acid, diphenyl-4, 4'-naphtalene
dicarboxylid 844S3 BaLintRDRHER1-4, 4288 A8k Rc MR 4, PAEHSHESR IS GRdnddirBoxylic acid,
and 4, 4'-diphenoxyethanedicarboxylic acid; aliphatic dicarboxylic_acid such as succinic acid, oxalic

acid, adipicHcid®@sel RS tacill afl dBHEESABaYid2hnd SRS ElicicRr Xy IMBASHSEEN | N

accordance with the prescription of JISL 1092. An exanpl e of
the filmuseful to nake the conposite sheet 1 is a product of
Toyobo Co., Ltd. put onthe market under atrade name of PELPRENE
P30B.

The hard ingredient is preferably polyester presenting
a glass transition tenperature of 50 °C or higher which is
obt ai ned from di carboxylic acid and diol. At |east one of
di carboxyl i c aci d and di ol preferablyincludes anaromatic ring.
The di car boxyl i c aci dincl udes aromati c di carboxylic acid such
as phthalic acid, terephthalic acid, isophthalic acid, 2,
6- napht al ene di carboxylic acid, 1, 5-naphtal ene di carboxylic
acid, diphenyl-4, 4'-naphtalene dicarboxylic acid, 3,
3' - di net hyl di phenyl - 4, 4' - di carboxylic acid, 4,
4' - di phenyl sul f onedi car boxylic aci d, and 4,
4' - di phenoxyet hanedi carboxylic acid; aliphatic dicarboxylic
aci d such as succinic acid, oxalic acid, adipic acid, sebacic
aci d and dodecane di acid; and alicyclic di carboxylic acid such
as 1, 4- cycl ohexanedi car boxylic acid and
decahydr onapht hal ene-2, 6-di carboxylic acid.

The soft ingredient is preferably polyether, aliphatic



as 1, 4-cyclohexanedicarboxylic acid and decahydronaphthalene-2, 6-dicarboxylic acid. The soft
ingredient is preferably polyether, aliphatic 30 DECEMBER 2003 -8 polyester or copolymer of
polyether and aliphatic polyester, which presents a glass transition temperature lower than 20 C.
Polyether includes polyethylene glycol, poly (ethylene/propyrene) block3pdhEiEdIBEelaedmmethylene
glycol and polyhexamethylene glycol; and the aliph@tic polyester includes polyethylene adipate,
polybutylene adipate and polycaprolactone. These upper and lower layers 2, 3 may be bonded
together at the bond regions 4 by heating them together under a pressure or by ultrasonic-sealing
them with eacE other. If a technigye of mechanical entanglement js also useful to bond the
continuous RBLYB K fe Abp&PBYEY TRt Pine B5Naeh cRbn B IbRBRIdyer ROGHES hidchanica
entangling effect may be achieved by means of needle punching, high pressure columnar water
streams or MY 2 PERF&RLE QLR B thE BBRETEGBAL MRRIABRA M 032 b4imEand a total
area of the bond regions 4 occupies 1 - 50 % of the composite sheet's area. Pulling the composite

sheet 1, forRUMIIBEh the dir&GIIHIES ¥ caufd ¥RYBYEERSer 3 toPe 8Rtically POlY

(et hyl ene/ propyrene) bl ock polyglycol, polytetranethylene
gl ycol and pol yhexanethylene glycol; and the aliphatic
pol yest er i ncl udes pol yet hyl ene adi pat e, pol ybutyl ene adi pate
and pol ycaprol act one.

These upper and | ower | ayers 2, 3 nay be bonded t oget her
at the bond regi ons 4 by heati ng themtoget her under a pressure
or by ultrasonic-sealing themwth each other. If atechnique
of nmechanical entanglement is also useful to bond the
conti nuous fiber 6 of the upper layer 2 with the construction
of the | ower |l ayer 3, such mechani cal entangling effect may be
achi eved by nmeans of needl e punchi ng, hi gh pressure col umar
wat er streans or thelike. Preferably, each of the bond regions
4 has an area of 0.03 ~10 mf and a total area of the bond regi ons
4 occupies 1 ~ 50 % of the conposite sheet's area.

Pulling the conposite sheet 1, for exanple, in the
direction Y - Y causes the lower layer 3 to be elastically
stretchedinthedirectionY- Y. Stretchingof thelower | ayer
3, inturn, causes the curved continuous fibers 6 of the upper
| ayer to be reoriented and thereby to be inelastically

stretchedinthedirectionY- Y. Beforethe curved continuous



stretched in the direction Y - Y. Stretching of the lower layer 3, in turn, causes the curved continuous
fibers 6 of the upper layer to be reoriented and thereby to be inelastically stretched in the direction Y -
Y. Before the curved continuous 30 DECEMBER 2003 -9 fibers 6 are completely straightened, a force
required to stretch the composite sheet 1 substantially corresponds to 80fDEEEsHBIERRAD3tretch the
lower layer 3 alone. The upper layer 2 has little inflience upon the force required to stretch the
composite sheet 1 since no significant force is required for the upper layer 2 to reorient its continuous
fibers 6. Further pulling the composite sheet 1 causes the curved continuous fibers 6 to be further
reoriented gn therebgl to be strai htenefj in the re_gi0ﬁ1 extea;jinl%b?tween each*gair of the adjacent
bond regio d X85 sthetd ﬁe%ﬁ%ﬂc‘f‘stit% Shedl  ALBREFREM siith cBhéitioh &4 rE@ﬁjs rteauired, in
addition to the force required to stretch the lower layer 3 alone, to stretch the straightened continuous
fibers 6. The doRtifflobd §iePIBAUR hét a6Eht theoldeh MY &' drymARih & SRRy Srétched also
in the direction X - X so far as the continuous fibers 6 maintains their curves. The continuous fibers 6

preferably de¥chBeIE6HY efiel RaRk o 15 chbRfp dsh¥ihde®Yelo 3bilif B isotttpitBBRIposite sheet

1 which is elasticalli/ _ ) _
| ayer 2 has littleinfluence upontheforcerequiredtostretch

the conposite sheet 1 since no significant force is required
for the upper layer 2 to reorient its continuous fibers 6.
Further pulling the conposite sheet 1 causes the curved
continuous fibers 6 to be further reoriented and t hereby to be
straightened in the regi on extendi ng bet ween each pair of the
adj acent bond regions 4. To stretch the conposite sheet 1
further fromsuch condition, aforceis required, in addition
to the force required to stretch the | ower |ayer 3 alone, to
stretch the strai ghtened conti nuous fibers 6. The continuous
fibers 6 do not prevent the | ower [ayer 3 frombeing snoot hly
stretched alsointhe direction X- Xso far as the conti nuous
fibers 6 maintains their curves. The continuous fibers 6
preferably describe | oops in the plane of the conposite sheet
ltoobtaintheisotropic conpositesheet 1whichiselastically
stretched equally inthe direction Y- Yand in the direction
X - X at least by 20 %

Fig. 2 is a view simlar to Fig. 1 but show ng one
preferred enbodi nent of this invention. The conposite sheet

1 according to this alternative enbodi nent, the | ower | ayer 3



stretched equally in the direction Y - Y and in the direction X - X at least by 20 %. Fig. 2 is a view
similar to Fig. 1 but showing one preferred embodiment of this invention. The composite sheet 1
according to this alternative embodiment, the lower layer 3 30 DECEMBER 2003 -10 is formed by film
20 having an elastic stretchability in the direction Y - Y or both in the digD&ECEM BER@M3he
direction X - X. The upper layer 2 and the lower layi€r 3 are bonded with each other at the bond
regions 4. Fig. 3 also is a view similar to Fig. 1 but showing another preferred embodiment of this
invention. In the case of this composite sheet 1, the lower layer 3 in the form of the film 20 is formed

on its lower. surface with a third layer 300 which is elastically or inelastically. stretchable similarly to the
nper layeri > THECRRIDRY i Bie? At B9 S8h IRl & BEFS6HEH bohded TogliRer an tne
bond regions 4. The third_ layer 300 is an assembly of continuous fibers 310 made of thermoplastic
synthetic redid &6 U fibkrs 320 9fe Hitdtabl) b&aed tb§EHeP At the bohd#BFioh8 4tk neither

sealed nor bonded together between each pair of the adjacent bond regions 4. Between each pair of

the adjacerfbbRATEGBNE 4, the JdIMRINUBAS TibkAY 810 Exaitl Shend RVRY JLUARE of tRE fower

bonded wi th each other at the bond regions 4.

Fig. 3alsoisaviewsimlar toFig. 1but show ng anot her
preferred enbodi nent of this invention. |In the case of this
conposite sheet 1, the lower layer 3 in the formof the film
20is forned onits |l ower surface wwth athird | ayer 300 which
Is elastically or inelastically stretchable simlarly to the
upper | ayer 2. These upper and |l ower | ayers 2, 3 andthe third
| ayer 300 are bonded toget her at the bond regions 4. The third
| ayer 300 is an assenbly of continuous fibers 310 nmade of
t hernopl astic syntheticresinandthefibers 310 are preferably
bonded t oget her at the bond regions 4 but neither seal ed nor
bonded t oget her bet ween each pair of the adjacent bond regi ons
4, Bet ween each pair of the adjacent bond regions 4, the
conti nuous fibers 310 extend on the | ower surface of the | ower
| ayer 3 along curves, preferably along | oops in the plane of
t he conposite sheet 1. As the conposite sheet 1is stretched,
thethirdlayer 300is alsoinelastically stretchedinthe sane
manner as the upper layer 2. The continuous fibers 310 may be
of the sane material as the continuous fibers 6.

According to this invention, it is also possible to



layer 3 along curves, preferably along loops in the plane of the composite sheet 1. As the composite
sheet 1 is stretched, the third layer 300 is also inelastically stretched in the same manner as the
upper layer 2. The continuous fibers 310 may be of the same material as the continuous fibers 6.
According to this invention, it is also possible to 30 DECEMBER 2003 - 30 Ditt&in BiERI2@aS layered
sheet as shown in Fig. 3 from the composite sheet 1 of Fig. 1. For example, the lower layer 3 of the
composite sheet 1 of Fig.1 is formed on its lower surface with the third layer 300 which is, in turn,
bonded to the lower layer 3 at the bond regions 4. Fig. 4 is a diagram schematically illustrating an
example of the process for akingl the composite sheet. An endless belt 30 travels from the left hand
toward the AL Aidha B, AT AL EaRNESH trRSeRAANA, BBrd ISbrovidbd Arbt Frelt biown
fiber molder 31 above the belt 30 below which there_is provided a suction mechanism 31A. The first
molder 31 RIS d FIuFARG of ho?bieE dranged fhs\RF8a'of thd il S¥8hd!Bledto
discharge first melt blown continuous fibers 35 of non-stretchable thermoplastic synthetic resin. The

continuous Aber 85 AP UnFURRES bt HaitBdldlchd AFEBHIACLAvRd RYBFRtHilsfGRD 41. For

the first web 41 _ ) ) )
withthe thirdlayer 300 whichis, inturn, bonded to the | ower

| ayer 3 at the bond regions 4.

Fig. 4isadiagramschematicallyillustratinganexanple
of the process for maki ng the conposite sheet. An endl ess bel t
30 travels fromthe | eft hand toward the ri ght hand as vi ewed
inthe diagram On the left hand, there is provided a first
mel t bl own fiber nol der 31 above the belt 30 bel ow whi ch there
is provided a suction mechanism 31A. The first nolder 31
includes a plurality of nozzles arranged transversely of the
belt 30 and adapted to discharge first nmelt bl own conti nuous
fibers 35 of non-stretchable thernoplastic synthetic resin.
The continuous fibers 35 are accunul ated on the belt 30 al ong
irregular curves to forma first web 41. For the first web 41,
a di scharge condition of the first nolder 31 and a travelling
condition of the belt 30 are selected so that the continuous
fi bers 35 stacked one upon another in the first web 41 may be
prevented from being bonded together or, even if sealed
together, these sealed continuous fibers 35 may be easily
separat ed one fromanot her on the subsequent step. The first

conti nuous fi bers 35 have a br eaki ng ext ensi on of at | east 70 %



a discharge condition of the first molder 31 and a travelling condition of the belt 30 are selected so
that the continuous fibers 35 stacked one upon another in the first web 41 may be prevented from
being bonded together or, even if sealed together, these sealed continuous fibers 35 may be easily
separated one from another on the subsequent step. The first continuo8e DISENBBRE0aIreaking
extension of at least 70 %. 30 DECEMBER 2003--112- On the right side of the first molder 31, there are
provided a second melt blown fiber molder 32 and a suction mechanism 32A. The second molder 32
also includes a plurality of nozzles arranged transversely of the belt 30 and adapted to discharge
second melt blown continuous fibers 40, of elastically stretchable trermoplastic synthetic resin. The
second melt blown%nﬁh‘?on'fﬂE)trs 26 Qe QECUM{ﬁat ot th&% s‘i%ebs’éi a i?reaﬂleolr curves to
form a second web 42. A discharge condition of the second molder 32 is selected so that these
second conBh@Yidfiflerd 40P&Q8EdEh uBbPWRotheP Flay B dhIedogBhePard #draBy form a
sheet having an elastic stretchability in the travelling direction of the belt 30, preferably in the

travelling difERGRAUSWERZA in HE FRECABH BEh§ BFthdgdHat théraed. WIRS 8eBbMHE bhfiduous fibers

40 have a breaking extension higher than that of the
of nozzl es arranged transversely of the belt 30 and adapted to

di scharge second nelt bl own conti nuous fi bers 40 of el astically
stretchabl e thernopl astic synthetic resin. The second nelt
bl own conti nuous fibers 40 are accunul ated on the first web 31
along irregular curves to forma second web 42. A di scharge
condition of the second nolder 32 is selected so that these
second continuous fibers 40 stacked one upon anot her may be
seal ed together and thereby form a sheet having an el astic
stretchability in the travelling direction of the belt 30,
preferably in the travelling direction as well as in the
di rection being orthogonal thereto. Such second continuous
fi bers 40 have a breaki ng extension higher than that of the
first continuous fibers 35.

The first and second webs 41, 42 pl aced upon each ot her
are now fed together to vertically paired enbossing rolls 34,
34. The webs 41, 42 are thereby heated under a pressure at the
bond regions arranged intermttently at least in the
| ongi tudi nal directioncorrespondingtothedirectioninwhich
these webs 41, 42 are fed rather than in the direction

orthogonal to the | ongitudinal direction. Inthis nmanner, the



first continuous fibers 35. The first and second webs 41, 42 placed upon each other are now fed
together to vertically paired embossing rolls 34, 34. The webs 41, 42 are thereby heated under a
pressure at the bond regions arranged intermittently at least in the longitudinal direction
corresponding to the direction in which these webs 41, 42 are fed rathe3GizBOENNBER 008N
orthogonal to the longitudinal direction. In this mar@r, the 30 DECEMBER 2003 -13 webs 41, 42 are
bonded together to form a first composite web 43. The first composite web 43 travels through first,
second and third pairs of stretching rolls 36, 37, 38. The first and third pairs of rolls 36, 38 rotate at

the same speed but this _speed js lower than a revolution speed of the second pair. of rolls 37. A
difference oGRS r&dolufion BpEelSBEReLRARE Nkt pair oPFaE36 adth LHBRA HRiMEolis 37 is

adjusted so that the first composite web 43 may be stretched at a room temperature of 10 - 60 C,
preferably &3t room temperature of 15 - 40 C by a desired stretch ratio. After stretched, the first

composite web 43 elastically contracts to its initial length between the second and third pairs of rolls
37, 38 to form a secdMl Ebﬁﬁbs@(@w&&hhg web 43 travel s through first, second

and third pairs of stretchingrolls 36, 37, 38. The first and
third pairs of rolls 36, 38 rotate at the sane speed but this
speed is lower than a revol ution speed of the second pair of
rolls 37. A difference of the revol uti on speeds between the
first pair of rolls 36 and the second pair of rolls 37 is
adj usted so that the first conposite web 43 may be stretched
at a room tenperature of 10 ~ 60 °C, preferably at a room
tenperature of 15 ~ 40 °C by a desired stretch ratio. After
stretched, the first conposite web 43 el astically contracts to
itsinitial length between the second and third pairs of rolls
37, 38 to forma second conposite web 44.

Onthe step of stretchingthe first conposite web 43, the
first continuous fibers 35 are longitudinally stretched
di anmeter-reduced under a plastic deformation wthin its
critical breaking extension between each pair of the adjacent
bond regi ons i n which the first and second webs 41, 42 have been
bonded t oget her. The second web 42 conprising the second
conti nuous fibers 37 are elastically stretched wthin its
critical elasticity between each pair of the adjacent bond

regions. Onthe step of stretching the first conposite web 43,



On the step of stretching the first composite web 43, the first continuous fibers 35 are longitudinally
stretched diameter-reduced under a plastic deformation within its critical breaking extension between
each pair of the adjacent bond regions in which the first and second webs 41, 42 have been bonded
together. The second web 42 comprising the second continuous fibers 37 RECERIBIER B0SBetched
within its critical elasticity between each pair of th@ 4djacent bond regions. On the step of stretching
the first composite web 43, 30 DECEMBER 2003 - 14 except the bond regions in which the two webs
are bonded together by the pair of embossing rolls 34, it is desirable that any bonded or mechanically
entangled spots possihly having been .formed among the first continuous fibers 35 of the first web 41
can be sub&ERERly 1556enRETH dlsEAHETed. | i86 M an I HRacBchiedbBob BR4ERly having
been formed between the first continugus fibers 35 and the second web 42 can be practically

eliminated. A28 EEoMpddie RAL 48T RIBABR/ Rdd Q5lretd ralib 6r56€S0b2R! P Gcond

composite web 44 is taken up in the form of a roll and subsequently is cut into a desired dimension to
obtain the iRV ¢ehpbsitBGMaBt €athy 5t FNIEEELRRCNEIRCEE 4 in HRVEEDREBBmposite

web 44 correspond to the _ _ _ _
formed anong the first continuous fibers 35 of the first web

41 can be substantially | oosened or disentangled. It is also
desi rabl e t hat bonded spot s possi bl y havi ng been f or ned bet ween
the first continuous fibers 35 and the second web 42 can be
practically elimnated. The first conposite web 43 preferably
has a stretch ratio of 50 ~ 300 %

The second conposite web 44 is taken up in the form of
a roll and subsequently is cut into a desired dinension to
obtai n t he i ndi vi dual conposite sheet 1. The first and second
webs 41, 42 in the second conposite web 44 correspond to the
upper and |l ower layers 2, 3 in the conposite sheet 1 of Fig.
1, respectively. Portions of the second conposite web 44 bonded
by t he pair of enbossingrolls 34 correspondtothe bondregions
4 of the conposite sheet 1.

Both the first and second webs 41, 42 are forned by the
conti nuous fi bers and, even when t he bond regi ons are arranged
at relatively wwde intervals, these two webs 41, 42 can be
reliably held together. By arranging the bond regions at
relatively wide intervals, a desired stretchability of the

second conposite web 44 and therefore of the conposite sheet



upper and lower layers 2, 3 in the composite sheet 1 of Fig. 1, respectively. Portions of the second
composite web 44 bonded by the pair of embossing rolls 34 correspond to the bond regions 4 of the
composite sheet 1. Both the first and second webs 41, 42 are formed by the continuous fibers and,
even when the bond regions are arranged at relatively wide intervals, ti3deE@EMBER 20032 can be
reliably held together. By arranging the bond regiob5 at relatively wide intervals, a desired
stretchability of the second composite web 44 and therefore of the composite sheet 30 DECEMBER
2003 -15 1 can be substantially ensured. When the second composite web 44, therefore the
composite sheet 1 obtained in this manner is used as stock material for disposable garments such as
disposable iljia(b%?s BFd%H shimRat b&‘vﬁé’ u§8a i &Medical site, it is not apprehended that a poor
slidability peculiar to rubber-based material might stimulate the wearer's skin even if the second web
contains the rubbeMB55cLNGrsRAIAR FRITRAA TRGRAOnIMIRLET h& < B8 S2RREA& and
thereby diameter-reduced, so these continuous fibers 35 correspondingly become comfortably softer

than immediQef afte PN IEA Bakr BisEhERGEEfrohiHEs SSbider St t7RE BbhalebRhs, the first

continuous fibers _ _ _
di sposabl e garnents such as di sposabl e di apers or di sposabl e

gowns used in a nedical site, it is not apprehended t hat a poor
slidability peculiar to rubber-based material m ght stinul ate
the wearer's skin even if the second web contains the
rubber-based stretchable material. The first continuous
fibers 35 are stretched and t hereby di anet er-reduced, so t hese
conti nuous fi bers 35 correspondi ngly becone confortably softer
than imediately after they have been discharged from the
nol der. Except the bond regions, the first continuous fibers
35 of the second conposite web 44 are bonded neither with
t hensel ves nor with the second web 42 and a relatively snall
forcerequiredto stretchthe second web 42 al one i s sufficient
as aninitial force required to stretch the second conposite
web 44. Accordingly, the easily stretchable soft sheet is
formed by the second conposite web 44 in spite of its
two-1 ayered construction. The process according to the
enbodi nent illustrated in Fig. 4 allows the first and second
webs 41, 42 of the second conposite web 44 to maintain their
respective basis weights inmmediately after they have been

di scharged fromthe respective nol ders 31, 32. Both the first



35 of the second composite web 44 are bonded neither with themselves nor with the second web 42
and a relatively small force required to stretch the second web 42 alone is sufficient as an initial force
required to stretch the second composite web 44. Accordingly, the easily stretchable soft sheet is
formed by the second composite web 44 in spite of its two-layered conSOUZEQEMBER20G3S
according to the embodiment illustrated in Fig. 4-dll®ws the first and second webs 41, 42 of the
second composite web 44 to maintain their respective basis weights immediately after they have been
discharged from the respective molders 31, 32. Both the first 30 DECEMBER 2003 -16 and second
webs 41, 42 are assemblies of continuous fibers and therefore the second co site web 44
obtained frdanSES AN WEBS 4149 4@ oerassly Behimifio, S BUAHLA URrb REAS ABErehension
that the fibers might become fluffy and staple fibers might fall off even if the second composite web 44
is repetitivél SHEINEE AAE BRIAAEC RIRARI B IFD LRt AMBGsitd (e A% pEadih iy
prevents formation of wrinkles after the web 44 has been folded. Such proper%is advantageous to

use the corFdsitétdne 821 AEHREOBER M ateREP A MAR! Redldtl 3dshBR: gbNRT $hkSstePs of the

process for makin%the composite sheet _
apprehension that the fibers mght becone fluffy and staple

fibers mght fall off even if the second conposite web 44 is
repetitively stretched and contracted. Elasticity of the
second conposite web 44 practically prevents formation of
wrinkles after the web 44 has been fol ded. Such property is
advant ageous t o use t he conposite sheet 1 as the stock materi al
for the nedical disposable gown.

The steps of the process for maki ng the conposite sheet
lillustrated by Fig. 4 may be nodi fiedin various manners. For
exanple, it is possible to feed the second 42 onto the belt 30
before the first web 41 is fed onto the belt 30. It is also
possibletouse, inadditiontothe pair of enbossingrolls 34,
the other neans such as needle punching or high pressure
columar water streans in order to join the first and second
webs 41, 42. Alternatively, a third nolder can be provided
downst reamof the second nolder 32inFig. 4sothat third nelt
bl own conti nuous fi bers di scharged fromthis third nol der may
formathird web simlar tothe first web 41 on the second web
42 and thereby form a three-layered conposite sheet 1

conprising, inadditiontothe first and second webs 41, 42 and



1 illustrated by Fig. 4 may be modified in various manners. For example, it is possible to feed the
second 42 onto the belt 30 before the first web 41 is fed onto the belt 30. It is also possible to use, in
addition to the pair of embossing rolls 34, the other means such as needle punching or high pressure
columnar water streams in order to join the first and second webs 41, 430 BESBMBER,2008ird molder
can be provided downstream of the second molder732 in Fig. 4 so that third melt blown continuous
fibers discharged from this third molder may form a third web similar to the first web 41 on the second
web 42 and thereby form a three-layered composite sheet 1 comprising, in addition to the first and
second webs 41, 42 and 30 DECEMBER 2003 - 17 the third web. The first web 41 and this third web
. be ot AL 15 Back B et BRI OATEAC GHieh i 95 DA REIROABES and
appearance inclusjve of color. Fig. 5 is a diagram similar to Fig. 4 but illustrating another preferred
embodimerlt 3¢ e FRicesS EAMAKRGRE Bbnflosite'shBEt 1 0P B 3L MQLRGhg 't thi¥Rnbodiment,
a film 52 made of thermaplastic elastomer and having an elastic stretchability in the travelling
direction of ¥e bR 30 is feD AP scRBAd FRFES ABREHANEH YRInYSrHig SPLAA the first web 41

comprising the first continuous fibers 35 is fed _ ) )
Fig. 5is adiagramsimlar to Fig. 4 but illustrating

anot her preferred enbodi nrent of the process for making the
conposite sheet 1 of Fig. 2. According to this enbodi nent, a
filmb52 made of thernoplastic el astonmer and having an el astic
stretchability in the travelling direction of the belt 30 is
fed as the second web 42 fromthe |l eft hand of Fig. 5 and the
first web 41 conprising the first continuous fibers 35is fed
onto the film52. The first and second webs 41, 42 travel to
t he pair of enbossingrolls 34, 34inthe same manner as in Fig.
4, between which the webs 41, 42 are intermttently bonded
together to form the first conmposite web 43. This first
conpositeweb 43 isfurther stretchedbythefirst ~thirdpairs
of rolls 36, 37, 38 and then contracted to form the second
conposite web 44. In the second conposite web 44 havi ng been
formed wth the bond regions 4 of Fig. 1 by bonding the first
web 41 with the second web 42 in the formof the filmb52, the
first web 41 conprises continuous fibers |ike the second
conposite web 44 in Fig. 4. Wth this arrangenent, the area
of the individual bond regions 4 can be di nensi oned as smal

as in the order of 0.03 ~ 1 mt and/or the total area of the



onto the film 52. The first and second webs 41, 42 travel to the pair of embossing rolls 34, 34 in the
same manner as in Fig. 4, between which the webs 41, 42 are intermittently bonded together to form
the first composite web 43. This first composite web 43 is further stretched by the first - third pairs of
rolls 36, 37, 38 and then contracted to form the second composite web3BIDEGREN 8ERR2AADMposite
web 44 having been formed with the bond regionsl8 ef Fig. 1 by bonding the first web 41 with the
second web 42 in the form of the film 52, the first web 41 comprises continuous fibers like the second
composite web 44 in Fig. 4. With this arrangement, the area of the individual bond regions 4 can be
dimensioned as small. as in the order of 0.03 - 1 mm2 and/qr the total area qf the 30 DECEMBER
2003 -18 bRTFLABHS At b B UGG AS SR8 SFEb I o L 18 ) Sihe area of
the second composite web 44 without an apprehension that the first and second webs 41, 42 might be
easily sepaPited frorPedPRbih&e PSR BEISREB R MPRSIES HRRe 44diMdUAPHbNd regions
4 may be selectively varied in a range of 0.03 - 10 mm2 and/or the total area of these bond regions 4

may be sel&ARPUERENR & Pahf8brtinesh ioh Sbr RRhRECHH RS i lcofBolid NetP 84 without

departing from the scope of this invention.
easi |y separated fromeach other. It shoul d be under stood t hat

the area of the individual bond regions 4 may be sel ectively
variedin arange of 0.03 ~ 10 nmt and/ or the total area of these
bond regi ons 4 may be selectively variedin arange of 1 ~50 %
of the area of the second conposite web 44 w thout departing
fromthe scope of this invention.

The steps illustrated by Fig. 5 can be nodified so that
the third nelt blown fiber nolder is used to feed the third
continuous fibers onto the [ ower surface of the filmb52 onto
whi ch the first continuous fibers 35 have been fed to obtain
t he conposite sheet 1 of Fig. 3 having the film52 sandw ched

bet ween two fi brous webs.



The steps illustrated by Fig. 5 can be modified so that the third melt blown fiber molder is used to feed
the third continuous fibers onto the lower surface of the film 52 onto which the first continuous fibers
35 have been fed to obtain the composite sheet 1 of Fig. 3 having the film 52 sandwiched between
two fibrous webs. 30 DECEMBER 2003 -19 WHAT IS CLAIMED IS: 1. 36 PEStMBER200Bable
composite sheet (1) comprising an elastic sheet{3phaving a stretchability in two directions
orthogonal to each other and a sheet-like fibrous assembly (2) having an extensibility in said two
direction bonded to at least one surface of said elastic sheet (3), said fibrous assembly (2) having a
inelastic extensibility, said elastic sheet (3) and said fibrous assembly (2) being bonded together at
bond regior}év'@-f alrénglaélirlm\@pnltt%ntly in said two directions, characterized in that: component fibers
constituting said fibrous assembly (2) are continuous fibers (6) continuously extending and describing
curves between each pair of adjacent bond regions (4) in which said continuous fiber (6) are bonded

to said elastic sheet (3), said component fibers(62 are neither sealed nor bonded
1. An "~ elastically stretchable conposite sheet (1)

conprising an el astic sheet (3) having a stretchability intwo
di rections orthogonal to each other and a sheet-I|ike fibrous
assenbly (2) having an extensibility in said two direction
bonded to at | east one surface of said elastic sheet (3), said
fibrous assenbly (2) having a inelastic extensibility, said
el astic sheet (3) and said fibrous assenbly (2) being bonded
toget her at bond regions (4) arranged intermttently in said
two directions, characterized in that:

conponent fibers constituting said fibrous assenbly (2)
are continuous fibers (6) continuously extending and
descri bi ng curves between each pair of adjacent bond regions
(4) in which said continuous fiber (6) are bonded to said
el astic sheet (3),

sai d conponent fibers(6) are neither seal ed nor bonded
with one anther in a region extending between each pair of
adj acent sai d bond regi ons (4) whil e bei ng i ndependent one from
anot her i n sai d regi on extendi ng bet ween each pair of adj acent

said bond regions (4).

2. The conposite sheet (1) according to Claim1l, wherein



with one anther in a region extending between each pair of adjacent said bond regions (4) while being
independent one from another in said region extending between each pair of adjacent said bond
regions (4). 2. The composite sheet (1) according to Claim 1, wherein 30 DECEMBER 2003 -20 said
component fibers (6) describe loops in said region extending between e3@DEQEMEER2603 said bond
regions (4) . 3. The composite sheet (1) according20 €laim 1, wherein said component fibers (6) are
in the form of stretched yarns made of polypropyrene or polyester. 4. The composite sheet (1)
according to Claim 1, wherein each of said component fibers (6) has a diameter of 0.1 - 50 m. 5. The
composite sheeh(i(lé according to Claim 1, wherein said fjtiirous assembly (2) has a basis weight of 2 -
100 g/m2. EH 1R HRIBRRRE Thedt (BFAS ofdhlg IRG&H ReWAERS s1A oi88hEsnbEald) s made of
elastically stretchable film (20) or elastjcally stretchable continuous fibers (10). 7. The composite

sheet (1) atr&RY O TR GM&GRMSBRY d1a8ficafl 8r&Rhabi ArM956) ISAbRAFd férmeable. 8.

The composite sheet (1) according to Claim 6, wherein said elastically stretchable film (20) presents a

3. The conposite sheet (1) according to Claiml, wherein
sai d conponent fibers (6) are in the formof stretched yarns

made of pol ypropyrene or pol yester.

4, The conposite sheet (1) according to Claim1l, wherein

each of said conmponent fibers (6) has a dianeter of 0.1 ~ 50

5. The conposite sheet (1) according to Claim1l, wherein

said fibrous assenbly (2) has a basis weight of 2 ~ 100 g/ nf.

6. The conposite sheet (1) according to Claim1l, wherein
said elastic sheet (3) is nade of elastically stretchable film

(20) or elastically stretchable continuous fibers (10).

7. The conposite sheet (1) according to Claim®6, wherein

said elastically stretchable fil m(20) is noi sture-perneabl e.

8. The conposite sheet (1) according to Claim6, wherein

said elastically stretchable film (20) presents a



30 DECEMBER 2003 -21 moisture-permeability of at least 1000 g/m2/24 hrs. as measured according
to the prescription of JIS Z 0208 and a water pressure resistance of at least 1 m as measured
according to the prescription of JIS L 1092. 9. The composite sheet (1) according to Claim 6, wherein
said elastically stretchable film (20) is made of block copolymerized polyeSECEMBERI2903%ard and
soft ingredients and said soft ingredient is polyeth2d er copolymer of polyether. 10. The composite
sheet (1) according to Claim 6, wherein said elastically stretchable continuous fibers (10) are made of
block copolymerized polyester comprising hard and soft ingredients and said soft ingredient is

polyether or copalymer of polyether. 11. The composite sheet (1),according to Claim 1, wherein said
P ommosito TR (6 SRR Al bk ey ICeas g S S EL D Sacosoeastr o

accordingtothe prescriptionof JISZ0208 and a wat er pressure
resistance of at least 1 m as neasured according to the

prescription of JIS L 1092.

9. The conposite sheet (1) according to Claim6, wherein
said elastically stretchable film (20) is mde of block
copol yneri zed pol yester conprising hard and soft ingredients
and said soft ingredient is polyether or copolyner of

pol yet her.

10. The conposite sheet (1) according to Claim6, wherein
said el astically stretchabl e continuous fibers (10) are nade
of bl ock copolynerized polyester conprising hard and soft
i ngredi ents and sai d soft ingredi ent i s polyether or copol yner

of pol yet her.

11. The conposite sheet (1) according to Caim1l, wherein
sai d conposite sheet (1) is elastically stretchable at | east

by 20 %in said two direction.



