23 DECEMBER 2003 PROCESS FOR MAKING ELASTICALLY STRETCHABLE COMPOSITE
SHEET This invention relates to a process for making an elastically stretchable composite sheet and
more particularly such a composite sheet offering a comfortable touch being suitable as an important
component of disposable garments such as disposable diapers, sanitaB3mzpKiEs BiiRdidpdsable
gowns used in medical site. Japanese Patent Publication No. 1995-37703 discloses a process for
making a nonwoven elastic sheet comprising the steps of continuously feeding elastic web with a
tension in a machine direction, placing a fibrous web on the upper surface of the elastic web, bonding
them togethe - or &ér njc-sealing a%ld relaxin t% | sé%%gﬁlw t so_that the
fibrous web n&%@ﬁﬁaﬁ W&%@e‘h Ié&gﬁl'h%e etrtﬁ)é I g@it% generated
by the presence of the elastic web and a comfortably soft touch so that such nonwoven elastic sheet
may be suitably used as cover material of dispé‘é'glé-laiapers or sanitary napkins. According to the

process of prior art, the elastic web is relieved to contract first after the fibrous web has been bonded
with the elastic web still under tension. With a -2

This invention relates to a process for making an
el astically stretchabl e conposite sheet and nore particularly
such a conposite sheet offering a confortable touch being
sui tabl e as an i nport ant conponent of di sposabl e garnments such
as di sposabl e di apers, sanitary napki ns and di sposabl e gowns
used in nmedical site.

Japanese Patent Publication No. 1995-37703 di scl oses a
process for making a nonwoven el astic sheet conprising the
steps of continuously feeding elastic web with atensionin a
machi ne direction, placing a fi brous web on t he upper surface
of the elastic web, bonding them together by heat- or
ul trasoni c-sealing and rel axing the el asti c web to contract so
that the fibrous web may formgathers. The nonwoven el astic
sheet t hus obt ai ned has an el asticity generated by t he presence
of the elastic web and a confortably soft touch so that such
nonwoven el asti c sheet nay be suitably used as cover materi al
of di sposabl e diapers or sanitary napkins.

According to the process of prior art, the elastic web
is relieved to contract first after the fibrous web has been

bonded with the elastic web still under tension. Wth a



23 DECEMBER 2003 consequence, the process of prior art is necessarily accompanied with a
problem that a basis weight of the fibrous web being fed inevitably increases as the elastic web
contracts after the fibrous web has been bonded with the elastic web. This invention aims to provide a
process for making an elastically stretchable composite sheet enabling2B ®HiGENB BRI2003he finished
composite sheet to maintain substantially the same@ basis weight as that of the fibrous web being fed
and thereby to solve the problem in the process of prior art. According to this invention, there is
provided a process for making a composite sheet comprising a step of bonding a first web made of
thermoplastic synthetic fibers and having an inelastic stretchability in one direction to at least one
surface of £RSTHHUGES fradd heﬂﬁ%ﬁlﬁgﬁc s;?rﬁthef?é fiBers A {[/ing'a% elggﬁ@ﬁé’tﬁhg%liw at least
in the one direction and thereby to obtain the composite sheet having an elastjc stretchability in said
one directiofC GHEPART #fL Hist Wb grrﬂQEl@'6‘fts%fck?alﬂ@%&ﬁtﬁ@?cgﬂgntﬁ%oheeﬂBél@rrﬂiﬁng a
breaking extension at least of 70% while the second web has its breaking extension higher than that

of the first Web R4 Bededrsngyd saRing Wipseae b Afelie 8LERHAACKRRALR ML SAHsSof: 23

DECEMBER 2003 _ _ _
after the fibrous web has been bonded with the el astic web.

This invention ains to provide a process for maki ng an
el astically stretchabl e conposite sheet enabling the fibrous
web in the finished conposite sheet to maintain substantially
t he sanme basi s wei ght as that of the fi brous web bei ng fed and
thereby to solve the problemin the process of prior art.

Accordingtothis invention, thereis provided a process
for maki ng a conposite sheet conprising a step of bonding a
first web made of t hernopl astic synthetic fibers and havi ng an
i nelastic stretchability in one direction to at |east one
surface of a second web made of thernopl astic synthetic fibers
havi ng an el astic stretchability at | east in the one direction
and thereby to obtain the conposite sheet having an el astic
stretchability in said one direction, wherein

thefirst webis nade of stretchabl e synthetic continuous
fi bers having a breaking extension at | east of 70% while the
second web has its breaki ng extension higher than that of the
first web and these first and second webs are bonded in

accordance with the steps of:



-3 a. continuouslyfeedingthefirstwebintheone direction; b.continuouslyfeedingthesecondwebintheone
direction so as to be placed upon the first web; c. bonding the first and second webs placed upon each
other together at first bond regions arranged intermittently at least along the one direction rather than
in a direction which is orthogonal to the one direction; d. stretching the fiBsD&GEMBERPOEDS bonded
together at least in the one direction rather than th8 direction which is orthogonal to the one direction
within a critical elasticity of the second web and a critical breaking extension of the first web; and e.
elastically relaxing the stretched first and second webs to contract and then supplementarily bonding

the first and second webs together at secc:pd bé)nd re%i]?éns aérrané;ed intermittently at least the one
direction rather tharfithe CcﬂFEC'IiBHCBé?AQ’ or h%ﬁ h8%o the%ne dir Etioﬂ%[ﬁd thinb total%rea larger

than a total area of the first bond regions to obtain the composite sheet. Fig. 1 is a perspective view
showing an®I5&RIEHI Biretchable composite sheet; -4

b. continuously feeding the second web in the one
direction so as to be placed upon the first web;

c. bonding the first and second webs pl aced upon each
ot her together at first bond regions arranged intermttently
at least along the one direction rather than in a direction
whi ch is orthogonal to the one direction;

d. stretching the first and second webs bonded t oget her
at least inthe one direction rather than the direction which
i s orthogonal totheonedirectionwithinacritical elasticity
of the second web and a critical breaki ng extensionof thefirst
web; and

e. elastically relaxing the stretched first and second
webs to contract and t hen suppl enentarily bondingthe first and
second webs together at second bond regions arranged
intermttently at least the one direction rather than the
di rection being orthogonal to the one direction and having a
total area larger than a total area of the first bond regi ons

to obtain the conposite sheet.

Fig. 1 is a perspective view showing an elastically

stretchabl e conposite sheet;



23 DECEMBER 2003 Fig. 2 is a diagram schematically illustrating the steps of a process according to
an embodiment of this invention for making the composite sheet; and Fig. 3 is a diagram similar to
Fig. 2 but illustrating steps of the process according to another embodiment of this invention for
making the composite sheet. Details of a process for making the elasticaByDEEEMBER 2003p0site
sheet according to this invention will be more fully 4rderstood from the description given hereunder
with reference to the accompanying drawings. An elastically stretchable composite sheet 1 shown by
Fig. 1in a perspective view comprises an upper layer 2 and a lower layer 3 bonded together at first
and second bond regions 4A, 4B. The composite sheet 1 i? elastjcally stretchable and contractable at
least in a direction it 6y 8 HoBRIEHESROE Tk - rhHEN PP A diteRFontifRated by a
double-headed arrow X - X which is orthogonal to the direction Y - Y. The upper layer 2 of the
composite $eét Pfs%’?e?&st‘?éé‘ﬂ?s@'eﬁ%égﬂ?eaa@ IEARG B BieOfoh W SyirdiRIAthAR ih e direction

X - X. This upper layer 2 is an assembly of thermoplastic synthetic resin continuous fibers 6. -5
maki ng” t he conposite sheet; and

Fig. 3is adiagramsimlar to Fig. 2 but illustrating
steps of the process according to anot her enbodi nent of this

I nvention for making the conposite sheet.

Details of a process for nmaking the elastically
stretchabl e conposite sheet according to this invention wl|l
be nore fully understood fromthe description gi ven hereunder
with reference to the acconpanyi 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 together at first and second bond regi ons 4A,
4B. The conposite sheet 1 is elastically stretchable and
contractable at least in a direction indicated by a
doubl e- headed arrow Y - Yrather thanin a direction indicated
by a doubl e-headed arrow X - X which is orthogonal to the
direction Y - Y.

The wupper layer 2 of the conposite sheet 1 is
i nelasticallystretchableat |east inthedirectionY- Yrather
than inthe direction X- X. This upper layer 2 is an assenbly

of thernoplastic synthetic resin continuous fibers 6.



23 DECEMBER 2003 Preferably, the fibers 6 are bonded together only at the first and second bond
regions 4 but not in the remaining region defined around the bond regions 4. In the remaining region
extending around the first and second bond regions 4A, 4B, the continuous fibers 6 may extend over
the upper surface of the lower layer 3 so as to describe irregular curve23DESEMBERtAGBetching of
the composite sheet 1 in the direction Y - Y and/or5n the direction X - X, the continuous fibers 6
describing the curves are reoriented to extend in the direction Y -Y and the upper layer 2 is
inelastically stretched. The continuous fibers 6 may be of synthetic resin such as polypropyrene,

polyester or_polyethy|ene. The lower layer 3 of the composite sheet 1 comprises a sheet which is
Eadtically SORIEATIind BRebtoiers 8. 2 EraSDRAb HORRRDEh RN L ¥ BRe T crecton X

- X. This sheet has a stretch ratio of at least 200%, preferably at least 400% in the direction Y - Y and
elastically @MraREAROBy RUANALY Phi%ied ot inRRY IehBihtdHer TRFREMD By 16890 Buch sheet
may be a card web made of elastic threads, a nonwoven fabric such as a thermal bond honwoven

fabric or a SHthi 1964 nBhAB0EN 15D AWV S HHBRR df-mad® dfadiRRIEUIY of 89iAMmade of

thermoplastic elastomer. -6 ) _
ext endi ng around the first and second bond regi ons 4A, 4B, the

conti nuous fibers 6 may extend over the upper surface of the
| oner | ayer 3 so as to describe irregular curves. 1In response
to stretching of the conposite sheet 1 inthe directionyY - Y
and/or in the direction X - X, the continuous fibers 6
describingthe curves arereorientedtoextendinthedirection
Y - Y and the upper layer 2 is inelastically stretched. The
continuous fibers 6 may be of synthetic resin such as
pol ypr opyrene, polyester or polyethyl ene.

The | ower | ayer 3 of the conposite sheet 1 conprises a
sheet whichis elastically stretchableinthe directionyY - Y,
preferably both inthe direction Y - Yand in the direction X
- X. This sheet has astretchratioof at | east 200% preferably
at least 400% in the direction Y - Y and elastically
contractable by lessthanl1l.3tinesof itsinitial lengthafter
stretched by 100% Such sheet nmay be a card web nade of el astic
t hreads, a nonwoven fabric such as a thermal bond nonwoven
fabric or a spun | ace nonwoven fabric, a woven fabric all nmade

of elastic threads, or afil mmade of thernopl astic el astoner.



23 DECEMBER 2003 While both the first and second bond regions 4A, 4B may be individually
dimensioned to have an area of 0.1 - 2 mm2, Fig. 1 exemplarily shows a case in which the first bond
region 4A has its area larger than the area of the second bond region 4B. In the composite sheet 1,
the second bond regions 4B are preferably formed so that a total area @BtDESENB&ER@0G3regions 4B
may be larger than a total area of the first bond red@ens 4A. The upper and lower layers 2, 3 may be
bonded together at the first and second bond regions 4A, 4B by heating them together under a
pressure or by ultrasonic-sealing them with each other. If a technique of mechanical entanglement is

also useful to bond the continuous fibers 6 of the ypper layer 2 with the component fibers of the lower
Jayer 3, such mechd A cRRIHAIR R fadk ShaytBE SRRV BY Ribd R AL pUARHTY, high

pressure columnar water streams or the like. A initial force required tg stretch such gomposite sheet 1,
for exampld?$nltRE dreEHA VY. ¢ IRREIRRRY dPrbh A & £fide Reqhited 8tretctBthe lower
layer 3. The upper layer 2 has little influence upon the force required to stretch the composite sheet 1
since no sighifcBRORE!S YeQUIRNE 16 FRS ! 14BN Rorfent ftE BRABKLEGIHBE B Further

stretching the composite sheet 1 with the lower layer )
has its area | arger than the area of the second bond r egi on 4B.

In the conposite sheet 1, the second bond regions 4B are
preferably forned so that a total area of the second bond
regions 4B may be |larger than a total area of the first bond
regi ons 4A

The upper and | ower | ayers 2, 3 nay be bonded toget her
at the first and second bond regions 4A, 4B by heating them
t oget her under a pressure or by ultrasonic-sealing themwth
each other. |f a technique of nechanical entangl enment is al so
useful to bond the continuous fibers 6 of the upper | ayer 2w th
the conponent fibers of the lower |ayer 3, such nechani cal
ent angl i ng ef fect may be achi eved by neans of needl e punchi ng,
hi gh pressure columar water streans or the I|ike.

Ainitial forcerequiredto stretch such conposite sheet
1, for exanple, inthedirectionY- Ysubstantially corresponds
to a forcerequired to stretch the | ower |ayer 3. The upper
| ayer 2 has littleinfluence uponthe forcerequiredtostretch
the conposite sheet 1 since no significant force is required
for the upper layer 2 to reorient its continuous fibers 6.

Further stretching the conposite sheet 1 with the | ower | ayer



-7 23 DECEMBER 2003 being elastically deformed causes the continuous fibers 6 of the upper layer
2 still describing the curves to be further reoriented to be straightened in the region extending around
the bond regions 4 in which the continuous fibers 6 are bonded to the lower layer 3. To stretch the
composite sheet 1 further from such condition, a force is required, in attipBCENNBERRBOBequired to
stretch the lower layer 3, to stretch said straighter&d continuous fibers 6. Fig. 2 is a diagram
schematically illustrating a specific embodiment of the process for making the composite sheet 1. An
endless belt 30 travels from the left hand toward the right hand as viewed in the diagram. On the left
hand, there is provided a first melt bloyn fiber molder 31 above the belt 30 below which ft%?ere is
provided a Q@étﬂ)gl ﬁe@ﬁ&ﬁigff'\l éi’AFjﬁI\]’\é’ﬁfg‘? SBEP S | a@ﬁm%grg bl’&ﬂ'ﬂH}?o hB‘fflés Qr nged
transversely of the belt 30 and adapted to discharge first melt blown continuous fibers 35 of
non-stretchbBR tHBRAOpLENEEythafit Fdsif &t istdiady iMEnSHERSd SR e EbMtiTuous fibers
35 are accumulated on the belt 30 along irregular curves to form_ a first web 41. A discharge condition

of the first rh6BEH 8Dt &5h hArdRIFid EHIHiGNBAHEHENSO TR @& BT AT 1K 8 uous

fibers 35 stacked one upon another in the first _ _
t he bond regi ons 4 i n which the continuous fibers 6 are bonded

tothe | ower layer 3. To stretch the conposite sheet 1 further
fromsuch condition, a force is required, in addition to the
force required to stretch the lower layer 3, to stretch said
strai ghtened continuous fibers 6.

Fig. 2isadiagramschematicallyillustratingaspecific
enbodi nent of the process for nmaki ng t he conposite sheet 1. An
endl ess belt 30travel s fromtheleft handtowardthe ri ght hand
as viewed inthe diagram Onthe |left hand, there is provided
afirst melt bl own fiber nol der 31 above t he belt 30 bel owwhi ch
there is provided a suction nechani sm31A. The first nol der
3lincludes aplurality of nozzl es arranged transversely of the
belt 30 and adapted to discharge first nelt bl own conti nuous
fibers 35 of non-stretchable thernoplastic synthetic resin
substantially in unstretched state. The continuous fibers 35
are accumul ated on the belt 30 along irregular curves to form
afirst web 41. A discharge condition of the first nolder 31
and a travelling condition of the belt 30 are sel ected so t hat
t he conti nuous fi bers 35 stacked one upon another inthe first

web 41 nay be prevented frombei ng bonded t oget her or, even if



web 41 may be prevented from being bonded together or, even if -8 23 DECEMBER 2003 bonded
together, the bonded continuous fibers 35 may be easily separated one from another on the
subsequent step. Such unstretched first continuous fibers 35 have a breaking extension of at least
70%. On the right side of the first molder 31, there are provided a secofd DieGENBERIBEOINOIder 32
and a suction mechanism 32A. The second moldeB32 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 thermoplastic synthetic resin. The second melt blown continuous fibers 40 are
accumulated on the first web 31 along,irregular curves to form a second web 42. A discharge
condition o ARBLETGHASRbIRF o3 BSHEALELS itk kR CHSOhd Rt b iEHb IR 183kidked one
upon another may be bonded together and thereby form a sheet having an elastic stretchability in the
travelling diféRRdhBfeHe BEE3G, " Brore a8l 1 thedPavklifig BHBSESHE e BEM the fdttion being
orthogonal thereto. Such second continuous fibers 40 have a breaking extension higher than that of

the first coMfifidURHReS 35 iThetiirsE QRY SBEGMS wdLAT 312 BRicdiifon BachIRR& Ng

extension of at |east 70%

On the right side of the first nolder 31, there are
provided a second nelt blown fiber nolder 32 and a suction
mechani sm32A. The second nol der 32 al so includes a plurality
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
condi tion of the second nol der 32 is sel ected sothat the second
conti nuous fibers 40 stacked one upon anot her may be bonded
together and thereby form a sheet having an elastic
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 fed together to vertically paired enbossing rolls 34, 34.

The webs 41, 42 are t hereby heat ed under a pressure at the first



are fed together to vertically paired embossing rolls 34, 34. The webs 41, 42 are thereby heated under
a pressure at the first -9 23 DECEMBER 2003 bond regions 4A arranged intermittently at least in the
longitudinal direction corresponding to the direction in which the webs 41, 42 are fed rather than in the
direction orthogonal to the longitudinal direction. In this manner, the wed@ BECERI BEER020GBd together
to form a first composite web 43. The first bond re@ens 4A are individually dimensioned, for example,
in a range of 0.1 - 2 mm2 and spaced one from another by 3 30 mm in the longitudinal direction as
well as in the transverse direction. The first composite web 43 travels through first and second pairs
of stretching rolls 36, 36; 37, 37. A revolution speed of the first pair of rolls 36, 36 is lowey than a
revolution SBRBH of (HE RSB BGEP, 37ACEieh & Pt elevolGaS sHdbcd Benween the
first and second pairs of rolls 36, 36; 37, 37 is adjusted so that the first composite web 43 may be
stretched by QWebE@i At ed! SRALH PAYG OpreRSRB A 80!-0366% dikiehid R4 thaW'h Chreaking
extension of the first web and within a critical elasticity of the second web 42. In the first composite

web 43 stréRRetBRINEImAhEr thé 8d oABRREL DR diastiBaN SiREEHNIPIHRGRIExtending

around the first bond regions ) ) _
to the longitudinal direction. In this manner, the webs 41,

42 are bonded together to forma first conposite web 43. The
first bondregi ons 4Aareindividually di nensioned, for exanpl e,
in arange of 0.1 ~ 2 mt and spaced one from another by 3 ~
30 mminthe longitudinal directionaswell asinthetransverse
direction. The first conposite web 43 travels through first
and second pairs of stretching rolls 36, 36; 37, 37. A
revol uti on speed of the first pair of rolls 36, 36is|ower than
a revolution speed of the second pair of rolls 37, 37. A
di fference of the revolution speeds between the first and
second pairs of rolls 36, 36; 37, 37 is adjusted so that the
first conposite web 43 nmay be stretched by a predeterm ned
stretch ratio, preferably by 50 ~ 300% which is | ess than a
breaki ng extension of the first web and within a critical
el asticity of the second web 42. In the first conposite web
43 stretched in this manner, the second web 42 is elastically
stretchedinthe regi on extendi ng around the first bond regi ons
4A whil e the first continuous fibers 35 are reoriented to the
web travelling direction in the region extending around the

first bond regions 4A and stretched under their plastic



4A while the first continuous fibers 35 are reoriented to the web travelling direction in the region
extending around the first bond regions 4A and stretched under their plastic -10 23 DECEMBER 2003
deformation. On such step of stretching, except the bond regions in which the two webs are bonded
together by the pair of embossing rolls 34, 34, it is desirable that any seaiD§OCEMBER200aI
entangling possibly occurring among the first contit@ous fibers 35 forming the first web 41 may be
substantially loosened or disentangled. It is also desirable that bonding effect possibly occurring
between the first continuous fibers 35 and the second web 42 may be practically eliminated. A
revolution speed of a third pair of rolls 38, 38 is the _same as that of the first pair o&roll 36, 36 and the
first compo@ﬁg%éﬂahé %neIast@é\llfbﬁnraﬂeeooor?{he%oru%é: l'Herﬁﬂed Béﬁﬁﬁén th %eg&%j pair of rolls
37, 37 and the third pair of rolls 38, 38 to its initial length. The third pair of rolls 38, 38 serves also as
the pair of A6y rANLBY GhiEHEnEHsIERARBE e WHLS! cAISLRATORS it RHdth is
partially embossed to form a second composite web 44 having the second bond regions 4B. While

each of the e BRRBHIITR IR 2B sBwnith hE85HSERIQIY R sAME £28! dGalh of the

mechani cal entangling possibly occurring anong the first
conti nuous fibers 35 formng the first web 41 may be
substantially | oosened or disentangled. It is also desirable
that bonding effect possibly occurring between the first
conti nuous fibers 35 and the second web 42 may be practically
el i m nat ed.

Arevolution speed of athird pair of rolls 38, 38isthe
sanme as that of the first pair of rolls 36, 36 and the first
conposite web 43 is elastically contracted on the course
defi ned between the second pair of rolls 37, 37 and the third
pair of rolls 38, 38toitsinitial length. The third pair of
rolls 38, 38 serves al so as t he pair of enbossingrolls by which
the first conposite web 43 contractedtoitsinitial lengthis
partially enbossed to forma second conposite web 44 having t he
second bond regi ons 4B. Wil e each of the second bond regi ons
4B i s shown to have substantially the sane area as each of the
first bond regions 4A has, a total area of the second bond
regions 4B per unit area of the second conposite web 44 is
preferably larger than a total area of the first bond regi ons

4A per unit area of the second conposite web 44 and nore



first bond regions 4A has, a total area of the second bond regions 4B per unit area of the second
composite web 44 is preferably larger than a total area of the first bond regions 4A per unit area of
the second composite web 44 and more -11 23 DECEMBER 2003 preferably corresponds to at least
1.3 times of the latter. The first bond regions 4A are individually dimenstarizaCHEVISERR003 in a range
of 0.1 - 2 mm2 and spaced one from another by 0.%15 mm in the longitudinal direction as well as in the
transverse direction. It should be understood that this invention may exploit even with some of the
second bond regions 4B placed upon some of the first bond regions 4A. The second composite web
44 is taken up in the form of a roll and subsequently is cut intq a desired dimension to abtain the
individual Bl PLEHERINEERTY. SHRHIGE bRl 35 h T RLAHe dPhdite Wi 44
correspond to the continuous fibers 6 of Fig. 1 and the first web 41 comprising these fibers 6
correspondb! fothQpSe! REePBSrAG £ rRdISELIHE Web A2TE A% 98&shd " Q8nfpRIBGeb 44
corresponds to the lower layer 3 of Fig. 1. This invention may also exploit by using the third pair of
rolls 38, 38 r'?le?elf/%%gaepg?é o@fe]edTn&réTf}jt%Wké RRERL: Q6 b7 @M ABOBHGNIDY Praviding a

second pair of embossing rolls behind the third pair of rolls 38, 38.
~5mminthelongitudinal directionaswell asinthetransverse

direction. It should be understood that this invention may
exploit evenw th sonme of the second bond r egi ons 4B pl aced upon
sone of the first bond regions 4A. The second conposite web
44 is taken up in the formof a roll and subsequently is cut
into a desired dinension to obtain the individual conposite
sheets 1. The first continuous fibers 35 in the second
conposite web 44 correspond to the conti nuous fibers 6 of Fig.
1 and the first web 41 conprising these fibers 6 corresponds
to the upper layer 2 of Fig. 1. The second web 42 inthe second
conposite web 44 corresponds to the lower layer 3 of Fig. 1.
Thi s inventionmy al soexploit byusingthethirdpair of rolls
38, 38 nerely as a pair of feeding rolls just like the first
pair of rolls 36, 36 and by provi di ng a second pair of enbossi ng
rolls behind the third pair of rolls 38, 38.

Onthe starting step, the first continuous fibers 35 are
di scharged in their substantially or conpletely unstretched
state onto the belt 30 and, on the subsequent step, the first
conti nuous fi bers 35 are stretched under a pl astic deformati on

at a roomtenperature of 10 ~ 60 °C, nore preferably of 15 ~



On the starting step, the first continuous fibers 35 are discharged in their substantially or completely
unstretched state onto the belt 30 and, on the subsequent step, the first continuous fibers 35 are
stretched under a plastic deformation at a room temperature of 10 - 60 C, more preferably of 15 -12
23 DECEMBER 2003 40 C. While such first melt blown fibers 35 are prefgREGEMBERPOUS invention,
this invention can be effectively exploit even usingl&tretched threads in the place of the unstretched
thread so far as the stretched threads are stretchable at the room temperature. When the second
composite web 44 obtained in this manner is stretched after the first and second webs 41, 42 have

previously been honded together at the first bond regions 4A, the component fibers of the first web 41
bondes 10ghhator MO BShEE T ldo bbbl LndHeby dosdLs RLGLETATTof et

continuous fibers 35 in the first web 41 due to such bonding or entanglement is eliminated and, with a
consequentd! thBisecoRY €8higYsite i IS 44 BHRAhGh E38h RSUGH TS6bIaRldY 18R Bblirse of the

process for making the composite sheet, it is also possible to stretch the first composite web 43 in the

transverse 8Y&RidHSbRSogiHR 1S BRAGkBERAGR I n the place of the unstretched

thread so far as the stretched threads are stretchable at the
room t enper at ure.

When t he second conposi te web 44 obtai ned inthis manner
Is stretched after the first and second webs 41, 42 have
previ ousl y been bonded t oget her at the first bond regi ons 4A,
t he conponent fibers of the first web 41 bonded together or
ent angl ed toget her are | oosened. Thereby uneven di stri bution
of the first continuous fibers 35 in the first web 41 due to
such bonding or entanglenent is elimnated and, with a
consequence, the second conposite web 44 of feri ng an even t ouch
i s obt ai ned.

In the course of the process for making the conposite
sheet, it is also possible to stretch the first conposite web
43 in the transverse direction orthogonal to the direction in
whi ch the first conposite web 43 travels. In this case, only
the portion of the first continuous fibers 35 extending
transversely of the first web 41 can be stretched since the
first and second webs 41, 42 have previously been bonded
together. In the second conposite web 44, the second bond

regions 4B function to bond the first web of which the



which the first composite web 43 travels. In this case, only the portion of the first continuous fibers 35
extending transversely of the first web 41 can be stretched since the first and second webs 41, 42
have previously been bonded together. In the second composite web 44, the second bond regions
4B function to bond the first web of which the -13 23 DECEMBER 2003 28 DS EdSE6 /063
distribution has been eliminated to the second welhi312 so firmly that the two webs 41, 42 might be
separated from each other even when the second composite web 44 is repetitively stretched. Even
when the second web 42 includes rubber-based material, the first web 41 may used so as to come in
contact with the wearer's skin to prevent a paor slidability peculiar to rubher material from stimulating
the Wearer'éJQEiY\‘?W\ﬁ??hé’Earr[;h &heﬂt o el oAl c%%pd%?t@%&g VATV ,%QCé&ethe first
and second bond regions 4A, 4B, the first continuous fibers 35 of the second composite web 44 are
bonded neiftfe? Wh WRPh<bveithak WitH the SBREnd 8 b 490 2 YEREVEly smaf fdft8Meqbifed to
stretch the second web 42 alone is sufficient as an initial force required to stretch the second

composite WERUALLL GG L A5 eQLMLErEXRADIMN S EhE1SE L E YIPPE! deRoWBRomposite

web 44 in spite of its two-layered
44 is repetitively stretched.

Even when the second web 42 includes rubber-based
material, the first web 41 may used so as to cone in contact
wWith the wearer's skin to prevent a poor slidability peculiar
to rubber material fromstinmulating the wearer's skin. Wth
t he arrangenent of the second conposite web 44 i n whi ch, except
the first and second bond regi ons 4A, 4B, the first continuous
fi bers 35 of the second conposite web 44 are bonded neither with
t hensel ves nor with the second web 42, arelatively small force
required to stretch the second web 42 alone is sufficient as
aninitial forcerequired to stretch the second conposite web
44. Accordingly, the easily stretchabl e soft sheet is forned
by the second conposite web 44 in spite of its two-|ayered
construction. The process according to the enbodi nent of Fig.
2allows thefirst and second webs 41, 42 of t he second conposite
web 44 to maintain their respective basis weights i medi ately
af ter t hey have been di scharged fromt he respecti ve nol ders 31,
32. Additionally, the second conposite web 44 generally
presents a high breathability since both the first and second

webs 41, 42 conprise fibrous assenblies.



construction. The process according to the embodiment of Fig. 2 allows 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. Additionally, the second composite web 44
generally presents a high breathability since both the first and second 28&DECEMBERPQOIZe fibrous
assemblies. -14 23 DECEMBER 2003 The steps-of4he process illustrated by Fig. 2 may be modified
in various manners to exploit this invention. For example, it is possible to feed the second web 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, 34, the other means such as needle punching or high pressure
columnar water streﬁ?ﬁ"s i SRR fH b(t)ll?(?tf%r fisfand's Eb‘ﬁ’(]j r\ﬁék?§j4%,y4f ! ter@atngy,Elethird
molder is provided downstream of the second molder 32 so that non-stretchable, third melt blown
continuous BEH di€hdrfed AbhPRs FRANRIGHddr &I 4 tHird et B¥GRE 1@ the fi%F web 41 on
the second web 42 and thereby form a three-layered composite sheet 1 comprising, in addition to the

first and se&WMEBs 41, 45 BOBRHRIh I PnE Gird (BB £25R thivaRitARBlRal MR BRh&r identical

to each other or different from each other in type )
30 beforethe first web 41'1s fed ontothe belt 30. It is also

possibletouse, inadditiontothe pair of enbossingrolls 34,
34, the other neans such as needl e punchi ng or high pressure
col utmar water streams in order to bond the first and second
webs 41, 42. Alternatively, a third nolder is provided
downstream of the second nolder 32 so that non-stretchable
third melt bl own conti nuous fibers discharged fromthis third
nol der may forma third web simlar tothe first web 41 on the
second web 42 and thereby forma three-| ayered conposite sheet
1 conprising, inadditionto the first and second webs 41, 42,
athirdweb. The first web 41 and this third web may be eit her
identical to each other or different fromeach other in type
of resin, fineness, and appearance inclusive of color.

Fig. 3is adiagramsimlar to Fig. 2 but illustrating
anot her preferred enbodi nent of the process accordingtothis
i nvention. According to this enbodinent, a film52 nmade of
t her nopl astic el astonmer and having an el astic stretchability
inthetravelling direction of the belt 30is fed as t he second
web 42 fromthe left hand of Fig. 3 and the first web 41

conprisingthe first continuous fibers35isfedontosaidfilm



of resin, fineness, and appearance inclusive of color. Fig. 3 is a diagram similar to Fig. 2 but illustrating
another preferred embodiment of the process according to this invention. According to this
embodiment, a film 52 made of thermoplastic elastomer and having an elastic stretchability in the
travelling direction of the belt 30 is fed as the second web 42 from the |28 h&@ERBHR 2003d the first
web 41 comprising the first continuous fibers 35 islfed onto said film -15 23 DECEMBER 2003 52.
The first and second webs 41, 42 travel to the pair of embossing rolls 34, 34 in the same manner as in
Fig. 2, between which the webs 41, 42 are intermittently bonded together at the second bond regions
4B to form a secon%co posite web 44. On %he step of bonding the first web All']l with the s?cond web
421n the 1alf of B 5to FRRH (HE FRAGRARREOAM bohe MeBBHE AR08 i cPRHeh e
individual bond regions 4A, 4B can be dimensioned as small as in the order of 0.03 - 1 mm2 without
an appreheRSRASRLI@ filst Sndfsecthd WdRE43 205 ARAPBE 856 ddpdrated RBHYESES other. It
should be understood here that the area of the individual bond regions 4A, 4B can be selectively

varied in a Mhgebf Geosebsothm A ditideid UM FRIM e ReBHE A ARSHISHHGH. THE composite

sheet 1 obtained by the process accordin% _
second bond regions 4B to forma second conposite web 44. (On

the step of bonding the first web 41 with the second web 42 in
the formof thefilm52toformthe first and second bond regi ons
4A, 4B, the area of the individual bond regions 4A, 4B can be
di mensi oned as small as in the order of 0.03 ~ 1 mMm? wi t hout
an apprehension that the first and second webs 41, 42 m ght be
easi |y separated fromeach other. It shoul d be under stood here
that the area of the individual bond regions 4A, 4B can be
sel ectively variedinarange of 0.03 ~10 nm? wi t hout departi ng
fromthe scope of this invention.

The conposite sheet 1 obtained by the process accordi ng
to this invention is easily stretchable and offers a
confortabl e touch, so that the conposite sheet 1 is suitable
as cloth and/or el astic nenber in di sposabl e garnents such as
di sposabl e pants or di sposable gowns used in nedical site.

The process according to this invention for nmaeking the
el astically stretchabl e conposite sheet enables the fibrous
web in the conposite sheet to have a basis weight |ower than
that in the conventional conposite sheet because the

stretchable fibrous web is lamnated in its unstretched



to this invention is easily stretchable and offers a comfortable touch, so that the composite sheet 1 is
suitable as cloth and/or elastic member in disposable garments such as disposable pants or
disposable gowns used in medical site. The process according to this invention for making the
elastically stretchable composite sheet enables the fibrous web in the @8ipeSEVHBIERIA00Bave a
basis weight lower than that in the conventional ed®posite sheet because the stretchable fibrous web
is laminated in its unstretched -16 23 DECEMBER 2003 condition with the elastically stretchable web.
Furthermore, the process according to this invention enables the fibrous web to be evenly stretched

since the process by bonding the stretchable web to the elastically stretchable web on two steps, i.e.,
pefore and GREFIHE QBB dtBr 8 dohAbdotes ShELCRHIEcRe of Y bRRIERNE composite

sheet, the component fibers of the fibrous web are stretched under a plastic deformation and, at the
same time, URGENABRSSoABMY ShaRi EhtdMghind MRBhy Wb Siehi b iHhaHRAEES in the

fibrous web and undesirable sealing between the fibrous web and the elastically stretchable web are

loosened. THerdre &Y §BlaYivel) RN e PadlfiRd tSrrdiER BRSSladlitalRoNdi ng the

stretchablewebtothe elastically stretchabl e web on two steps,
i.e., before and after the step of stretching the conposite
sheet .

In the course of stretching the conposite sheet, the
conponent fibers of the fibrous web are stretched under a
pl asti c def ormati on and, at the sane ti ne, undesirabl e bondi ng
and/ or entangl i ng anong t he conponent fi bers thensel ves inthe
fi brous web and undesi rabl e seal i ng bet ween t he fi br ous web and
the elastically stretchable web are | oosened. Therefore, a
relatively small force required to stretch the elastically
stretchable web alone is sufficient as an initial force
required to stretch the conposite sheet so that the conposite
sheet may be easily stretched and offer a confortable soft

t ouch.



stretchable web alone is sufficient as an initial force required to stretch the composite sheet so that
the composite sheet may be easily stretched and offer a comfortable soft touch. -17 WHAT IS
CLAIMED IS: 23 DECEMBER 2003 1. A process for making a composite sheet (1) generally
comprising a step of bonding a first web (41) made of thermoplastic sy2heiEdtdBERA008ving an
inelastic stretchability in one direction to at least ofi@ surface of a second web (42) made of
thermoplastic synthetic fibers having an elastic stretchability at least in said one direction and thereby
to obtain the composite sheet (1) having an elastic stretchability in said one direction, wherein: said
first web (41) is_ made of stretchable synthetic continuous fibers (35) having a breaking extension at
least of 70 ild Sait<RIMRE vieb (42) has its breaking extension higher than that of said first web
(41) and said first and second webs (41), (42) are bonded in accordance with the steps of: a.
continuously feeding said first web (41) in said one direction; b. continuously feeding said second web
(42) in said one direction so as to be placed upon said first web (41);

1. A process for making a conposite sheet (1) generally

conprising a step of bonding a first web (41) nade of
thernoplastic synthetic fibers and having an inelastic
stretchability in one direction to at | east one surface of a
second web (42) made of thernoplastic synthetic fibers having
an el astic stretchability at | east in said one direction and
thereby to obtain the conposite sheet (1) having an el astic
stretchability in said one direction, wherein

said first web (41) is made of stretchable synthetic
conti nuous fibers (35) havi ng a breaki ng extensi on at | east of
70%whi | e sai d second web (42) has its breaki ng ext ensi on hi gher
than that of said first web (41) and said first and second webs
(41), (42) are bonded in accordance with the steps of:

a. continuously feeding said first web (41) in said one
di rection;

b. continuously feedi ng sai d second web (42) in said one
direction so as to be placed upon said first web (41);

c. bonding said first and second webs (41), (42) pl aced
upon each ot her together at first bond regions (4A) arranged

intermttently at | east along said one direction rather than



c. bonding said first and second webs (41), (42) placed upon each other together at first bond regions
(4A) arranged intermittently at least along said one direction rather than -18 23 DECEMBER 2003 in a
direction which is orthogonal to said one direction; d. stretching said first and second webs (41), (42)
bonded together at least in said one direction rather than the direction RBIDIEGEMBEGOP@030 said one
direction within a critical elasticity of said second-w8b (42) and a critical breaking extension of said
first web (41); and e. elastically relaxing said stretched first and second webs (41), (42) to contract
and then supplementarily bonding said first and second webs (41), (42) together at second bond
regions (4B) arrang,ed intermittently at least said one direction rather than said direction being

orthogonal td's@dIbA&Brb Qb ah & Ral g {0202782 arker BRIt 81 Sehe6t $Q8 irst bond

regions (4A) to obtain said composite sheet (1). 2. The process according to Claim 1, wherein said
second web (42) istanySrieebiCAn BlsH@llY strbfchiblatbnieeen fabiebs Wden fabAdhnd a
stretchable film. 3. The process according to Claim 1, wherein said second web (42) is made of
elastically shetstetle dgeatler at | east in said one direction rather than the

direction which is orthogonal to said one direction within a
critical elasticity of said second web (42) and a critical
breaki ng extension of said first web (41); and

e. elastically relaxing said stretched first and second
webs (41), (42) to contract and then supplenentarily bondi ng
said first and second webs (41), (42) together at second bond
regions (4B) arranged intermttently at |east said one
direction rather than said direction being orthogonal to said
one direction and having atotal arealarger than atotal area

of said first bond regions (4A) to obtain said conposite sheet

(1).

2. The process accordingto C ai ml, wherein sai d second web
(42) is any one of an el astically stretchabl e nonwoven fabri c,

a woven fabric and a stretchable film

3. The process accordingto C ai ml, wherein sai d second web

(42) is made of elastically stretchable threads.



-19 23 DECEMBER 2003 4. The process according to Claim 1, wherein said second web (42) is made
of melt blown fibers. 5. The process according to Claim 1, wherein said first web (41) is made of melt
blown fibers. 6. The process according to Claim 1, wherein said step d includes a step of elastically
stretching said second web (42) and simultaneously stretching the syntP@idEteviBERs 20Jirst web
(41) to induce its plastic deformation occurring longdudinally of said first web (41). 7. The process
according to Claim 1, wherein said step d further includes a step of loosening the synthetic fibers of
said first web (41) having been bonded together on said step of ¢ except those having been bonded to
the second web (42) on said step c. 8. The process according to Claim 1, wherein said first and

second welds (41), (35 HeWHRASRIMNEHG ShrbAtler WiekebiRg! difeoMdsthng, needle

punching and high pressure columnar water streams. -20 23 DECEMBER 2003 9. The process
according t6 €4int £, WRERI®E il &f Rli@VMsf W8S 81) are bonded to both surfaces of said
second web

5. The process accordingto Caiml, wherein saidfirst web

(41) is made of nelt blown fibers.

6. The process according to Claim1, wherein said step d
i ncludes a step of elastically stretching said second web (42)
and sinultaneously stretching the synthetic fibers of said
first web (41) to induce its plastic deformation occurring

longitudinally of said first web (41).

7. The process according to Claim1, wherein said step d
further includes a step of | oosening the synthetic fibers of
said first web (41) havi ng been bonded t oget her on said step
of c except those havi ng been bonded to the second web (42) on

said step c.

8. The process accordingto Claiml, whereinsaidfirst and
second webs (41), (42) are bonded together using any one of
heat - seal i ng, ultrasonic-sealing, needle punching and high

pressure col umar water streans.



(42), respectively. 10. The process according to Claim 9, wherein said respective first webs (41)
bonded to both surfaces of said second web (42) are different from each other in any one of basis
weight, type of fibers and appearance. 11. The process according to Claim 1, wherein, in said one
direction as well as in said direction being orthogonal to said one directR3DEaEMBERPaNCcent said
first bond regions (4A) are spaced from each othe2®y 3 - 30 mm while each pair of adjacent said
second bond regions (4B) are spaced from each other by 0.5 -5 mm.

9. The process according to Caiml, wherein a pair of said
first webs (41) are bonded to both surfaces of said second web

(42), respectively.

10. The process accordingto C ai m9, wherei nsaidrespective
first webs (41) bonded to both surfaces of said second web (42)
are different fromeach ot her i n any one of basis wei ght, type

of fibers and appearance.

11. The process according to Claiml1, wherein, in said one
directionas well asinsaiddirection beingorthogonal tosaid
one direction, each pair of adjacent said first bond regions
(4A) are spaced fromeach other by 3 ~ 30 mmwhil e each pair
of adj acent sai d second bond regi ons (4B) are spaced fromeach

other by 0.5 ~ 5 mm



