26 DECEMBER 2003 APPARATUS AND PROCESS FOR MAKING ELASTIC COMPOSITE SHEET
This invention relates to an apparatus and a process for making an elastic composite sheet. Japanese
Patent Application Disclosure No. 1998-245757 describes a process for making a sheet-like elastic
composite comprising the steps of feeding a thermoplastic non-stretcha®BEOEMBER 200 between a
heat-embossing roll formed on its peripheral surfade-with stripe-like ridges and grooves and a roll
formed on its peripheral surface with the similar ridges and grooves adapted to be engaged with those
of the heat-embossing roll to form the non-stretchable sheet with the corresponding ridges and
grooves, and feeding a stretchable sheet together with the non-stretchable sheet formed with the
idges and A10BORABR S ANEDETREGH e ErRobRy R s Talr S AN ROS Jdal AT
non-stretchable sheet only along the ridges formed thereon with the stretchable sheet. The process
described in the Japanese Patent Application Disclosure No. 1998-245757 requires two separate
steps, i.e., the step of forming the non-stretchable sheet with the ridges and grooves and the step of
heat-seal the non-sfrbichdbiy ehéetowitreinat steetchabie ashpat. @rutheas@@op faratsg ther2

maki ng an el astic conposite sheet.

Japanese Patent Application D sclosure No. 1998-245757
descri bes a process for nmaking a sheet-1ike el astic conposite
conpri si ng t he st eps of f eedi ng a t her nopl astic
non- stret chabl e sheet into a ni p bet ween a heat - enbossi ng rol |
formed on its peripheral surface with stripe-1like ridges and
grooves and a roll forned on its peripheral surface with the
simlar ridges and grooves adapted to be engaged with t hose of
t he heat -enbossing roll to formthe non-stretchabl e sheet with
t he correspondi ng ri dges and grooves, and feedi ng a stretchabl e
sheet together with the non-stretchabl e sheet fornmed with t he
ri dges and grooves into a nip between the enbossing roll and
aflat roll to heat-seal the non-stretchabl e sheet only al ong
the ridges formed thereon with the stretchabl e sheet.

The process descri bed i nthe Japanese Patent Application
Di scl osure No. 1998-245757 requires two separate steps, i.e.,
the step of form ng the non-stretchabl e sheet with the ridges
and grooves and t he st ep of heat-seal the non-stretchabl e sheet

with the stretchable sheet. On the step of formng the



26 DECEMBER 2003 non-stretchable sheet with the ridges and grooves, heat transfer inevitably
occurs from the embossing roll and the roll having the ridges and the grooves adapted to be engaged
with those of the embossing roll to substantially the whole surface of the non-stretchable sheet. Such
heat transfer hardens the non-stretchable sheet and thereby deteriorat@s B ELER BXRe0e8 for this
non-stretchable sheet. It is an object of this inventidh-to provide an apparatus for making an elastic
composite sheet enabling the elastic composite sheet to be made through the number of the steps
fewer than the prior art has required without deterioration of a touch expected to be presented by the
sheet. According to one aspect of this invention, there is provided an apparatus for making an elastic
composite SHE&t SESRbFIAG Snait 1F Fils WbpbseliRE eddHiGher £ ed O BYRS reglfe?iive
surfaces of a non-stretchable sheet and a stretchable sheet placed one upon another and fed

together intb" 2% 6f theé BXir bR PdIN BFE4ES SthEMURE @RDORS bNthé Bdlls ANBrhier) b8l d peripheral

surface thereof with a plurality of ridges projecting outward radially of the roll and extending
circumfererhiayly agptdueteimigesd -3nd t he grooves adapted to be engaged with

those of the enbossing roll to substantially the whol e surface
of the non-stretchabl e sheet. Such heat transfer hardens the
non-stretchable sheet and thereby deteriorates a touch

expected for this non-stretchabl e sheet.

It i s an object of thisinventionto provide an appar at us
for maki ng an elastic conposite sheet enabling the elastic
conposi t e sheet t o be made t hr ough t he nunber of t he st eps f ewer
thanthe prior art has requiredw thout deteriorationof atouch
expected to be presented by the sheet.

According to one aspect of this invention, there is
provi ded an apparatus for making an el astic conposite sheet
conprisingapair of rolls opposedto each ot her adaptedto bond
respective surfaces of a non-stretchable sheet and a
stretchabl e sheet pl aced one upon anot her and f ed t oget her i nto
a nip of the pair of rolls to each other, wherein:

one of therollsisfornmedonaperipheral surfacethereof
with aplurality of ridges projecting outward radially of the

rol | and extending circunferentially at predeterm ned



26 DECEMBER 2003 intervals while the other of the rolls is formed on a peripheral surface thereof
with a plurality of grooves recessed inward radially of the roll and extending also circumferentially at
predetermined intervals; the ridges are engaged with the grooves with spaces left between surfaces
of the ridges and the grooves to form the non-stretchable sheet on a sU@6DECEVERERRD0A plurality of
stripe-like crests extending in one direction and a-@@urality of flat troughs each defined between each
pair of the adjacent crests; and the non-stretchable sheet is bonded along the troughs to the surface
of the stretchable sheet. According to another aspect of this invention, there is provided a process for
making an elastic composite sheet comprising a step of feeding a non-stretchable sheet and a

stretchable 'SAEET Miakedbid GpbReaRbier B et b bhipS & P&RA ARAPLESHELRI Bleach other

and thereby bonding respective surfaces of the non-stretchable sheet and the stretchable sheet to
each other,SWidrafe ohB&ITeé rolistis fernddbRlal petiphlerdl' RPMEes the@®? Seith AM@afty of ridges
projecting outward radially of the roll and extending circumferentially at predetermined intervals while
the other ofrtadiralld i fofmeberr alperiphdraxt endi ng al so circunferential ly at

predetermned intervals; the ridges are engaged with the
grooves with spaces | eft between surfaces of theridges andthe
grooves to formthe non-stretchabl e sheet on a surface t her eof
with a plurality of stripe-like crests extending in one
directionand a plurality of flat troughs each defi ned bet ween
each pair of the adj acent crests; and t he non-stretchabl e sheet
i s bonded al ong the troughs to the surface of the stretchable
sheet .

Accordi ng to anot her aspect of this invention, thereis
provided a process for making an elastic conposite sheet
conprising a step of feeding a non-stretchable sheet and a
stretchabl e sheet pl aced one upon anot her together into a nip
of a pair of rolls opposed to each other and t hereby bondi ng
respective surfaces of the non-stretchable sheet and the
stretchabl e sheet to each other, wherein:

one of therollsisfornedonaperipheral surfacethereof
with aplurality of ridges projecting outward radially of the
rol | and extending circunferentially at predeterm ned

interval s whiletheother of therollsis fornedon a peri pheral



-4 26 DECEMBER 2003 surface thereof with a plurality of grooves recessed inward radially of the roll
and extending also circumferentially at predetermined intervals and the process comprises the steps
of engaging the ridges with the grooves with spaces left between surfaces of the ridges and the
grooves to form the non-stretchable sheet on a surface thereof with a pharBIECEM BER20R8 crests
extending in one direction and a plurality of flat tredghs each defined between each pair of the
adjacent crests; and bonding the non-stretchable sheet along the troughs to the surface of the
stretchable sheet. The apparatus and process for making the elastic composite sheet as has been
described hereinabove is advantageous in that the non-stretchable sheet can be formed on its

surface witts 4" @Sy G- likd Efests Bkidhaldg! ¥r Bhe AIr@QYS T an& 857§ ES SMRSUYhs each

defined between each pair of the adjacent crests extending also in the one direction and
simultaneotig k@ tryu§hs bhehd qicin-@t?@tcﬁéb@r%e'w cah¥e BbrdatotherdurilckYofake
stretchable sheet merely by feeding the non-stretchable sheet together with the stretchable sheet into
the nip betweeadapairmoheds. i iy alay, ane dlastip compsesiteaneet sas ddhmadeeps of

engagi ng the ridges with the grooves with spaces | eft between
surfaces of the ridges and the grooves to form the
non-stretchabl e sheet on a surface thereof with aplurality of
stripe-like crests extending inone direction and a plurality
of flat troughs each defi ned bet ween each pair of the adjacent
crests; and bondi ng t he non-stretchabl e sheet al ongt hetroughs
to the surface of the stretchabl e sheet.

The apparatus and process for naking the elastic
conposite sheet as has been described hereinabove is
advant ageous in that the non-stretchabl e sheet can be forned
onitssurfacewithaplurality of stripe-Ilikecrests extending
inonedirectionandaplurality of troughs each defi ned bet ween
each pair of the adjacent crests extending also in the one
di rection and si mul t aneousl y t he t roughs of t he
non-stretchabl e sheet can be bonded to the surface of the
stretchabl e sheet nerely by feedi ng the non-stretchabl e sheet
together with the stretchabl e sheet intothe nip between a pair
of rolls. Inthis way, the el astic conposite sheet can be nade

t hrough the m ni mum nunber of the steps. The ridges and the



through the minimum number of the steps. The ridges and the -5 26 DECEMBER 2003 grooves
formed on the respective rolls are engaged one with another in non-contact fashion and therefore it is
not apprehended that heat might be transferred to the crests of the non-stretchable sheet and
deteriorate a touch presented by these crests of the non-stretchable shzeD ECEM BEREROGPective
view of an apparatus according to this invention fobmaking an elastic composite sheet; Fig. 2 is a
sectional view taken along line A - Ain Fig. 1; and Fig. 3 is a perspective view of the elastic composite
sheet obtained by the apparatus and a process according to this invention. Details of an apparatus
according to this invention for making an elastic composite sheet will be more fully understood from

the descrip@SrPGiVeR HePERELrMtH RielchRRES the SadcBhpandiy GRARYRY FRieL W 4 Berspective

view of an apparatus 1 for making an elastic composite sheet and Fig. 2 is a sectional view taken
along line AANRLHShow Bn itfYbrEdRbaktof thadpparauan Retdiah§ @ FRy. 1 tupstPeaRdf the
apparatus 1, there are

appr ehended t hat heat m ght betransferredtothe crests of the

non-stretchabl e sheet and deteriorate a touch presented by

t hese crests of the non-stretchabl e sheet.

Fig. 1 is a perspective view of an apparatus accordi ng
to this invention for maki ng an el astic conposite sheet;

Fig. 2is asectional viewtaken alongline A- Ain Fig.
1; and

Fig. 3 is a perspective view of the elastic conposite
sheet obt ai ned by t he appar atus and a process accordingtothis

i nventi on.

Details of an apparatus according to this invention for
maki ng an el asti c conposite sheet will be nore fully understood
from the description given hereunder with reference to the
accompanyi ng draw ngs.

Fig. 1is aperspective viewof an apparatus 1 for maki ng
an el astic conposite sheet and Fig. 2is a sectional viewtaken
along line A- Ato show an inportant part of the apparatus.

Referring to Fig. 1, upstream of the apparatus 1, there are



-6 26 DECEMBER 2003 provided feeders 4, 5 of a non-stretchable sheet 2 and a stretchable sheet 3,
respectively. Downstream of the apparatus 1, there is provided a take-up roller 6 for a finished
composite sheet 12. The apparatus 1 comprises a pair of rolls la, Ib vertically opposed to each other.
The lower roll la is formed on its peripheral surface with a plurality of riddgBEGEMESER@@RwWard
radially of the roll la. The upper roll Ib is formed onéts peripheral surface with a plurality of grooves 8
recessed inward radially of the roll Ib and adapted to be engaged with the ridges 7 on the lower roll
la. The ridges 7 and the grooves 8 extend circumferentially around an axis of the rolls la, Ib. With the
apparatus 1 of this invention, spaces 11 are left between surfaces of the ridges 7 and grooves 8

when the rif§&Y 7 dednd AP e %ngagdl with Rer8bl&L §ARKE rsilke®, ag wAlBe Bpparent
from Fig. 2. At least one of these rolls la, Ib is heated to seal the two sheets 2, 3 with each other. Itis
also possibfe k¢hABARE thelRRlesS7 ARG BREHiotRkY 8 Baashd 8RB of tBeaBRBNSAIL . The
non-stretchable sheet 2 and the stretchable sheet 3 are fed from the respective feeders 4, 5 so that
the 1, thereis providedatake-uproller 6 for afinishedconposite

sheet 12. The apparatus 1 conprises a pair of rolls 1a, 1b
vertically opposed to each other.

The lower roll laisfornedonits peripheral surfacewith
aplurality of ridges 7 projecting outward radi ally of therol
la. The upper roll 1bis formedonits peripheral surfacewth
a plurality of grooves 8 recessed inward radially of the rol
1b and adapted to be engaged with the ridges 7 on the | ower roll
la. The ridges 7 and the grooves 8 extend circunferentially
around an axis of the rolls l1a, 1b. Wth the apparatus 1 of
this invention, spaces 11 are |left between surfaces of the
ridges 7 and grooves 8 when the ridges 7 on the roll 1l1la are
engaged with the grooves 8 ontheroller 1b, aswi || be apparent
fromFig. 2. At least one of theserolls la, 1b is heated to
seal the two sheets 2, 3 with each other. It is al so possible
to arrange the ridges 7 and the grooves 8 to extend axi ally of
these rolls 1a, 1b.

The non-stretchabl e sheet 2 and the stretchabl e sheet 3
are fed from the respective feeders 4, 5 so that the

non-stretchabl e sheet 2 may overlie the stretchabl e sheet 3.



non-stretchable sheet 2 may overlie the stretchable sheet 3. -7 26 DECEMBER 2003 These sheets 2,
3 are laminated with each other in the course defined between the feeders 4, 5 and the apparatus 1
and then enter a nip between the pair of rolls Ia, Ib. In this contact zone defined between the ridges 7
and the grooves 8 on the rolls la, Ib, respectively, the non-stretchable she&E0iE BER@OB the
grooves 8 and the stretchable sheet 3 lies adjacentthe ridges 7. These sheets 2, 3 are stretched by
the ridges 7. The ridges 7 and the groove 8 are not in surface-contact relationship and therefore the
non-stretchable sheet 2 is not heat-sealed with the stretchable sheet 3. The non-stretchable sheet 2
and the stretchable sheet 3 are heat-sealed with each other on flat surfaces 9, 10 of the respective

rolls la, Ib detfed SOGRER cachpal fl ARt ﬁag\é’istf‘aﬁélﬁgfi%a%eﬂv\fbém@a&ﬁ’lﬂﬁﬁ%f adjacent

grooves 8, respectively. Having left the apparatus 1, regions of the stretchable sheet 3 having been
stretched b¢l@ gagéiwé«h& vetieémehd ABEES S7 4ndRhafobies BRRASBIAIRIIY raBre i8sr initial
flatness under an elasticity of the sheet 3 while the non-stretchable sheet 2 is formed thereon with a
plurality of stripe-like rrgstedae@aontiing ipedrie directidrh.sSTH&, 1b. 1n this contact

zone defined betweentheridges 7 and the grooves 8 ontherolls
la, 1b, respectively, thenon-stretchabl e sheet 21ies adjacent
the grooves 8 and the stretchable sheet 3 |ies adjacent the
ridges 7. These sheets 2, 3 are stretched by theridges 7. The
ridges 7 and the groove 8 are not in surface-contact
rel ati onshi p and t herefore the non-stretchabl e sheet 2 i s not
heat - seal ed with t he stretchabl e sheet 3. The non-stretchabl e
sheet 2 and the stretchabl e sheet 3 are heat-sealed with each
other on flat surfaces 9, 10 of the respective rolls la, 1b
defi ned between each pair of adjacent ridges 7 and defined
bet ween each pair of adjacent grooves 8, respectively.
Having | eft the apparatus 1, regions of the stretchable
sheet 3 havi ng been stretched by engagenent between t he ri dges
7 and the grooves 8 substantially restore their initial
flatness under an elasticity of the sheet 3 while the
non-stretchabl e sheet 2 is fornmed thereon with a plurality of
stripe-like crests 2a extending in one direction. The
non-stretchabl e sheet 2 is fornmed by the flat surfaces 9, 10

of therespectiverolls la, 1b between each pair of t he adj acent



non-stretchable sheet 2 is formed by the flat surfaces 9, 10 of the respective rolls la, Ib between each
pair of the adjacent -8 26 DECEMBER 2003 crests 2a with a practically flat trough 2b. These flat
troughs 2b of the non-stretchable sheet 2 is heat-sealed with the stretchable sheet 3. In the
apparatus 1, a value corresponding to an arc dimension L2 of the ridge?6 OIEGEMBER &0081 of the
ridge connecting opposite ends of the arc should@-in a range of 1.5 4.5. At the value less than 1.5,
the arc dimension of the crest 2a formed on the surface of the non-stretchable sheet 2 would be
insufficient to obtain a desired stretch ratio of the composite sheet 12. At the value higher than 4.5,
depending on the maximum stretch ratio of the stretchable sheet 3, the crest 2a of the

non-stretchGhSdred®@ W lPsRIcRER e%8h a%dl e AR reldit3id hal BdeP @R eded.

Consequently, a touch presented by the non-stretchable sheet 2 would be deteriorated. In the
apparatus 12?% wlud dstredpbnaingabahalherds Brgénston 151 braab TRRR! 2dividetibytd)@mension
L3 between a pair of the adjacent ridges 7, more specifically, between one end of the one ridge 7 and
one end of #ig adjaba riigehzeppdsed

In the apparatus 1, a value corresponding to an arc
di mension L2 of the ridge 7 divided by a chord of the ridge
connecti ng opposite ends of the arc should bein arange of 1.5
~4.5. At the value less than 1.5, the arc di nension of the
crest 2a fornmed on the surface of the non-stretchabl e sheet 2
woul d be insufficient to obtain a desired stretch ratio of the
conposite sheet 12. At the value higher than 4.5, depending
on the maxi numstretch ratio of the stretchable sheet 3, the
crest 2a of the non-stretchabl e sheet 2 woul d sl acken even after
the maxi mumstretch rati o has been exceeded. Consequently, a
touch presented by the non-stretchable sheet 2 would be
deteri orat ed.

In the apparatus 1, a value corresponding to the chord
di mension L1 of the ridge 7 divided by a di nensi on L3 between
a pai r of the adj acent ridges 7, nore specifically, between one
end of the oneridge 7 and one end of t he adj acent ri dge 7 opposed
to each other should be in arange of 0.1 ~ 0.5. At the val ue
| ess than 0.1, the dinension of the respective flat surfaces

9, 10 formed on the rolls 1a, 1b, respectively, would be



to each other should be in a range of 0.1 - 0.5. At the value less than 0.1, the dimension of the
respective flat surfaces 9, 10 formed on the rolls la, 1b, respectively, would be -9 26 DECEMBER
2003 insufficient to achieve a reliable sealing between the non-stretchable sheet 2 and the stretchable
sheet 3. At the value higher than 0. 5, the number of relatively rigid sea?émHSCEMBER083se on the
non-stretchable sheet 2 as well as on the stretchalfle sheet 3, resulting in a deteriorated touch of the
composite sheet 12. A stretch ratio of the composite sheet 12 made by the apparatus 1 can be
calculated according to the following equation: Stretch ratio = {(L2 + L3/L1 + L3) - 1} x 100 where L1 =
chord dimension of ridge 7 L2 = arc dimension of ridge 7 L3 = dimension between adjacent ridges 7,

7. The stretcAT4id bFiHRMombBsitd SREEY £2 shodifbbdh! £rasgdbt 89 - DY ULeRy. 4 &

perspective view of the elastic composite sheet 12 made by the apparatus 1. The composite sheet 12
non- stretchabl e sheet 2 and the stretchable sheet 3. At the

val ue hi gher than 0.5, the nunber of relativelyrigidseal |ines
woul d i ncrease on t he non-stretchabl e sheet 2 as well as on the
stretchabl e sheet 3, resulting in a deteriorated touch of the
conposite sheet 12.

A stretch ratio of the conposite sheet 12 made by the
apparatus 1 can be calculated according to the follow ng
equati on:

Stretch ratio = {(L2 + L3/L1 + L3) - 1} x 100

wher e
L1 = chord di nension of ridge 7
L2 = arc dinension of ridge 7
L3 = di nensi on between adjacent ridges 7, 7.

The stretch ratio of the conposite sheet 12 should be in
a range of 33 ~ 318 %

Fig. 3 is a perspective view of the elastic conposite
sheet 12 made by the apparatus 1. The conposite sheet 12
conpri ses the non-stretchabl e sheet 2 andthe stretchabl e sheet
3 lam nated wi th each ot her wherei n the non-stretchabl e sheet
2isfornmedthereonwithaplurality of the crests 2a extendi ng

inonedirectionandaplurality of thepracticallyflat troughs



comprises the non-stretchable sheet 2 and the stretchable sheet 3 laminated with each other wherein
the non-stretchable sheet 2 is formed thereon with a plurality of the crests 2a extending in one
direction and a plurality of the practically flat troughs -10 26 DECEMBER 2003 2b defined between
each pair of the adjacent crests 2a and extending also in the one directtarDECEMBERZA0Bable sheet
2 is sealed at the troughs 2b with the surface of thd@tretchable sheet 2 and the crests 2a of the
non-stretchable sheet 2 are not sealed with the surface of the stretchable sheet 2. The
non-stretchable sheet 2 as well as the stretchable sheet 3 can be stretched by the arc dimensions of
the crests 2a as the. composite sheet 12 is stretched transversely of the direction in which the crests

2a formed GPtHES dMEreRRLMBENERS NeREhE. e AdIRsPHRSBRISHEEES fay’Be ftthed by a

nonwoven fabric of thermoplastic synthetic resin fiber. The nonwoven fabric may be selected from
those of vag¥i€RPes G ArSasispingaeae fbs@6HuRBh-, Mgt Biwst tHRirf2®BbedS NgRin bond- or
chemical bond-type. The non-stretchable sheet has a basis weight preferably of 15 - 80 g/m2, more
preferably &t 268 -s&@ ! gioh2t Gdmepbneniditse 2fo mihembhesuenf fabdcahdynisesdoledtetiabl e

sheet 2 and the crests 2a of the non-stretchable sheet 2 are
not sealed with the surface of the stretchable sheet 2. The
non-stretchabl e sheet 2 as wel|l as the stretchabl e sheet 3 can
be stretched by the arc dinensions of the crests 2a as the
conposite sheet 12 is stretched transversely of the direction
in which the crests 2a forned on the non-stretchabl e sheet 2
ext end.

The non-stretchabl e sheet 2 may be formed by a nonwoven
fabric of thernoplastic synthetic resin fiber. The nonwoven
fabric may be sel ected fromthose of vari ous types such as spun
| ace-, needl e punch-, nelt bl own-, thermal bond-, spun bond-
or chem cal bond-type. The non-stretchable sheet has a basis
wei ght preferably of 15 ~ 80 g/ nf, nore preferably of 20 ~ 60
g/ nf. Conponent fiber for the nonwoven fabric may be sel ected
fromvarious types of thernopl astic fiber such as pol yol efi ne,
pol yester and pol yanm de fi bers, and conjugated fiber such as
pol yet hyl ene/ pol ypr opyrene or pol yester conjugated fiber.

The stretchabl e sheet 3 may be forned by el astoner of

t hernopl astic synthetic resin. The el astoner may be sel ect ed



from various types of thermoplastic fiber such as polyolefine, polyester and polyamide fibers, and
conjugated fiber such as polyethylene/polypropyrene or polyester conjugated fiber. The stretchable
sheet 3 may be formed by elastomer of thermoplastic synthetic resin. The elastomer may be selected
-11 26 DECEMBER 2003 from a group including polyolefine, polyester, 2®yBOitM BER J003urethane
elastomers. Bonding between the non-stretchable sheet 2 and the stretchable sheet may be carried
out using the heat-sealing or suitable adhesive such as hot melt adhesive. For the case in which the
adhesive is used, the non-stretchable sheet 2 and the stretchable sheet 3 are fed to the apparatus 1
after the opPosed surfaces of these two sheets 2, 3 have been bonded to each other. Travelling

through the' dgBr8n PHRAS HIY MGEOY KRLRHE NGrodRR5 ¥aRERSof, B AL HEMABIe sheet 2

is forcibly stretched by the ridges 7 and broken. Contraction of the stretchable sheet 3 causes the
non-stretchBBleYsHedk Pa§o & et @MFated and thereupon the composite sheet 12 is formed with
gathers. -12 WHAT IS CLAIMED IS:

Bondi ng between the non-stretchable sheet 2 and the

stretchabl e sheet nay be carri ed out using the heat-sealing or
sui t abl e adhesi ve such as hot nelt adhesive. For the case in
whi ch t he adhesi ve i s used, the non-stretchabl e sheet 2 and t he
stretchabl e sheet 3arefedtothe apparatus 1 after the opposed
surfaces of these two sheets 2, 3 have been bonded t o each ot her.
Travel I i ng t hrough t he apparatus 1 between the ridges 7 and t he
grooves 8 thereof, the non-stretchable sheet 2 is forcibly
stretched by the ridges 7 and broken. Contraction of the
stretchabl e sheet 3 causes the non-stretchabl e sheet 2 alsoto
be contracted and t hereupon the conposite sheet 12 is forned

wi t h gat hers.



26 DECEMBER 2003 1. An apparatus (1) for making an elastic composite sheet (12) comprising a
pair of rolls (1a) , (Ib) opposed to each other adapted to bond respective surfaces of a non-stretchable
sheet (2) and a stretchable sheet (3) placed one upon another and fed together into a nip of said pair
of rolls (1a), (Ib) to each other, wherein: one of said rolls (1a), (Ib) is forated EOEMIERROGE surface
thereof with a plurality of ridges (7) projecting outvi2rd radially of said roll (1a) and extending
circumferentially at predetermined intervals while the other of said rolls (1a) , (Ib) is formed on a
peripheral surface thereof with a plurality of grooves (8) recessed inward radially of said roll (Ib) and
extending also circumferentially at predetermined intervals; said ridges (7) are engaged with said
grooves (8) with -13 26 DECEMBER 2003 spaces left between surfaces of said ridges (7) and said
grooves (8) to form said non-stretchable sheet (2) on a surface thereof with a plurality of stripe-like
crests (2a) extending in one direction and a plurality of flat troughs (2b) each defined between each
pair of the adjacent crests (2a); and

WHAT IS CLAI MED | S:

1. An apparatus (1) for making an el astic conposite sheet
(12) conprisingapair of rolls (1la), (1b) opposedto each ot her
adapted t o bond respective surfaces of a non-stretchabl e sheet
(2) and a stretchabl e sheet (3) pl aced one upon anot her and f ed
together into a nip of said pair of rolls (1a), (1b) to each
ot her, wherein:

one of said rolls (1a), (1b) is forned on a peri pheral
surface thereof with a plurality of ridges (7) projecting
outward radially of said roll (1a) and extending
circunferentially at predeterm ned i ntervals while the other
of said rolls (1a), (1b) is formed on a peripheral surface
thereof with a plurality of grooves (8) recessed inward
radially of saidroll (1b) and extending al socircunferentially
at predeterm ned intervals;

said ridges (7) are engaged with said grooves (8) wth



said non-stretchable sheet (2) is bonded along said troughs (2b) to the surface of said stretchable
sheet (3). 2. The apparatus (1) according to Claim 1, wherein a value corresponding to an arc
dimension (L2) of each said ridge (7) as measured in a section of said rolls (Ia), (1b) divided by a
chord dimension (L1) of this ridge (7) defined between opposite ends of8®DEGEMEBER2@0Re of 1.5 -
4.5. 3. The apparatus according to Claim 1, whereit8a value corresponding to said chord dimension
(L1) of said ridge (7) as measured in a section of said rolls (Ia), (1b) divided by a dimension between
(L3) each pair of the adjacent ridges (7) as measured between adjacent ones of respective ends of
these two ridges (7) is in a range of 0.1 - 0.5. 4. The apparatus according to Claim 1, wherein a

stretch -14 §8%fi?él‘:‘l\ﬁéEF?%b%?&tl%%ffs%ﬁféo?ﬁpéé'téjsrh'e%9 BEof 43 Gtdine HAHQBKESy of the

direction in which said crests (2a) extend is given by an equation: Stretch ratio = { (arc dimension (L2)
of ridge + drfént@r qL8) HehrleBAtathrfiichrdjfceherdgb2 ) 7P BsPniddsLipse b&diedfadjacent
ones of respective ends of these two ridges (7) /chord dimension (L1) of ridge (7) + said dimension
(L3) with a plurality of stripe-like crests (2a) extending in one

direction and a plurality of flat troughs (2b) each defined
bet ween each pair of the adjacent crests (2a); and
said non-stretchable sheet (2) is bonded along said

troughs (2b) to the surface of said stretchable sheet (3).

2. The apparatus (1) according to Caim1l, wherein a val ue
corresponding to an arc di mension (L2) of each said ridge (7)
as nmeasured in a section of said rolls (1a), (1b) divided by
a chord dinension (L1) of this ridge (7) defined between

opposite ends of said arc is in a range of 1.5 ~ 4.5,

3. The apparatus according to Caim 1, wherein a value
corresponding to said chord di nension (L1) of said ridge (7)
as nmeasured in a section of said rolls (1a), (1b) divided by
a di nensi on between (L3) each pair of the adjacent ridges (7)
as nmeasur ed bet ween adj acent ones of respective ends of these

two ridges (7) is in arange of 0.1 ~ 0.5.

4. The apparatus according to Caim1, wherein a stretch



between each pair of adjacent ridges (7) as measured between adjacent ones of respective ends of
said two ridges (7) ) - 1} x 100; and said stretch ratio is in a range of 33 - 318 %. 5. The apparatus (1)
according to Claim 1, wherein said non-stretchable sheet (2) is formed by a nhonwoven fabric of
thermoplastic synthetic resin fiber while said stretchable sheet (3) is foraeddEYENBERRIORade of
thermoplastic synthetic resin and said non-stretchable sheet (2) and said stretchable sheet (3) are
heat-sealed with each other by said pair of rolls (1a), (Ib). 6. A process for making an elastic
composite sheet (12) comprising a step of feeding a non-stretchable sheet (2) and -15 26 DECEMBER
2003 a stretchaple sheet (30? placed one upon another together into a nip of a pair of rolls (Ia), (Ib)

opposed to'e&chORkrSHdd (ARG HonRisE P&pé ik SHaRLLbN&dd FGNSYERREbE Theet (2) and
said stretchable sheet (3) to each other, wherein: one of said rolls (la), (Ib) is formed on a peripheral
surface thetdt? viltH & plurafityl 6F MY &N Prdicetifg t Suthvidd rediafy of saidioNgh)whdBxtending
circumferentially at predetermined intervals while the other

equati on:

Stretchratio={(arc dinension (L2) of ridge + di nensi on
(L3) between each pair of adjacent ridges (7) as neasured
bet ween adj acent ones of respective ends of these two ridges
(7)/chord dinension (L1) of ridge (7) + said dinension (L3)
bet ween each pair of adjacent ridges (7) as neasured between
adj acent ones of respective ends of said two ridges (7)) - 1}
x 100; and

said stretch ratiois in a range of 33 ~ 318 %

5. The apparatus (1) according to Caim1, wherein said
non-stretchable sheet (2) is formed by a nonwoven fabric of
thernoplastic synthetic resin fiber while said stretchable
sheet (3) is fornmed by elastoner made of thernoplastic
synthetic resin and said non-stretchable sheet (2) and said
stretchabl e sheet (3) are heat-seal ed with each ot her by said

pair of rolls (1la), (1b).

6. A process for making an elastic conposite sheet (12)

conprising a step of feeding a non-stretchable sheet (2) and



of said rolls (la), (Ib) is formed on a peripheral surface thereof with a plurality of grooves (8) recessed
inward radially of said roll (Ib) and extending also circumferentially at predetermined intervals, and
said process comprises the steps of: engaging said ridges (7) with said grooves (8) with spaces left
between surfaces of said ridges (7) and said grooves (8) to form said n2 BECENMBHERINOX (2) on a
surface thereof with a plurality of stripe-like crests12a) extending in one direction and a plurality of flat
troughs (2b) each defined between each pair of the adjacent crests (2a); and bonding said
non-stretchable sheet (2) along said troughs (2b) to the surface of said stretchable sheet (3).

a stretchabl e sheet (3) pl aced one upon anot her together into
anipof apar of rolls (1a), (1b) opposed to each ot her and
t her eby bondi ng respective surfaces of said non-stretchable
sheet (2) and sai d stretchabl e sheet (3) to each ot her, wherein:

one of said rolls (1a), (1b) is forned on a periphera
surface thereof with a plurality of ridges (7) projecting
outward radially of said roll (1a) and extending
circunferentially at predeterm ned i ntervals while the other
of said rolls (1a), (1b) is formed on a peripheral surface
thereof with a plurality of grooves (8) recessed inward
radially of saidroll (1b) and extendingal socircunferentially
at predetermned intervals, and said process conprises the
steps of:

engaging said ridges (7) with said grooves (8) wth
spaces | eft between surfaces of saidridges (7) and sai d gr ooves
(8) toformsai d non-stretchabl e sheet (2) on a surface t her eof
with a plurality of stripe-like crests (2a) extending in one
direction and a plurality of flat troughs (2b) each defined
bet ween each pair of the adjacent crests (2a); and

bonding said non-stretchable sheet (2) along said

troughs (2b) to the surface of said stretchable sheet (3).



