5 APRIL 2004 ELASTICALLY STRETCHABLE LAMINATED SHEET AND PROCESS FOR MAKING
THE SAME This invention relates to an elastically stretchable laminated sheet having pleats.
Japanese Patent Gazette No. 1994-86712 discloses a process for making a composite elastic
material having pleats. This process of prior art comprises steps of intermitte 5tk PRbb @o@gdstretched
elastic web and pleat-formable web to each other dnd then allowing said elastic web to contract and
thereby to form the composite elastic material. In this composite elastic material, said pleat-formable
web is formed with a plurality of pleats as said elastic web contracts. In the case of this composite

elastic material of priorgar ight of sai i e i a nt by which said
ERASTI Ui O TP REeREHIABIOR deRRT AT e ag Ao

elastic material is stretched again in the same direction as the said elastic material

has initially been stretched._ Rw%gﬁ%g RTINéﬁ f§}5{ composite elastic member,

it is undesirable that the height of ed. In view of the problem as has been described
above, it is a principal object of this invention to provide an -2

This invention relates to an elastically stretchable
| am nat ed sheet having pl eats.

Japanese Patent Gazette No. 1994-86712 discloses a
process for maki ng a conposite el astic material havi ng pl eats.
This process of prior art conprises steps of intermttently
bondi ng stretched el asti c web and pl eat -f ormabl e web to each
other and then allowng said elastic web to contract and
thereby to form the conposite elastic material. In this
conpositeelasticnmaterial, saidpleat-formablewebis forned
with a plurality of pleats as said elastic web contracts.

Inthe case of this conposite elastic material of prior
art, a height of said pleats varies depending on an anount
by which said el astic material is stretched againin the sane
directionas the directioninwhichsaidelastic material has
initially been stretched. Depending on particular
applications of such conposite elastic nenber, it is

undesirabl e that the height of the pleats is reduced.

I n viewof the problemas has been descri bed above, it

is a principal object of this invention to provide an



5 APRIL 2004 elastically stretchable laminated sheet formed with pleats improved so that practically
no change in the length of these pleats even when the sheet is stretched again. This invention aiming
to achieve the object set forth above has a first aspect relating to an article and a second aspect
relating to a process for making this article. The object set forth above is achié/a®RACL@00kng to said
first aspect of this invention, by an improvement ir the elastically stretchable laminated sheet
comprising a first fibrous layer formed by elastically stretchable fiber of thermoplastic elastomer and a
second fibrous layer formed by non-stretchable thermoplastic synthetic fiber and bonded to at least

one surface of saif s fRiOUE YR EMPIAVERATLACSHANG 1,534 aspegi gbiits inventon

is characterized by that said first fibrous layer has a substantially uniform thickness and elastic

stretchabilityiaqié?%gcﬁ'a 3 firstigll ecéLo&qfﬂ i&lfir(?t r%r_z:qlii ﬁ&ié;g g §%Cé)r]1%q'¥5?ﬁi%@ t{e}i]régégrthogonal to

each other; said second tibrous layer has on said su a plurality ofhigh basis weight zones

extending inparalel Anlp aaner sl sspond dueeian A gyl of low basis weight zones
efined between respective pairs o

This invention aimng to achi eve the object set forth
above has a first aspect relating to an article and a second
aspect relating to a process for making this article.

The object set forth above is achieved, according to
said first aspect of this invention, by aninprovenent inthe
el astically stretchable | am nated sheet conprising a first
fibrous layer forned by elastically stretchable fiber of
t hernopl asti c el astoner and a second fi brous | ayer forned by
non-stretchabl e thernopl astic synthetic fiber and bonded to
at |l east one surface of said first fibrous |ayer.

The i nprovenent according to said first aspect of this
invention is characterized by that said first fibrous |ayer
has a substantially uniform thickness and elastic
stretchability at least in a first direction of this first
direction and a second direction being orthogonal to each
ot her; and said second fibrous |ayer has on said surface a
plurality of high basis weight zones extending in parall el
one to another in said second direction and a plurality of
| ow basi s wei ght zones defi ned between respective pairs of

t he adj acent high basis weight zones and extending in said



the adjacent high basis weight zones and extending in said -3 5 APRIL 2004 second direction, said
high basis weight zones being thicker than said low basis weight zones, and is bonded intermittently
in said first direction to said first fibrous layer so that said elastic stretchability of said first fibrous layer
is lower in regions defined immediately below said high basis weight zones tbaxPiRIteRdgds defined
immediately below said low basis weight zones. S&id first aspect of this invention includes preferred
embodiments as follow: (1) Said first and second fibrous layers are bonded to each other by means of
heat-sealing or adhesion so that a ratio per unit area at which said first fibrous layer and said high

basis WeldNAaRif bUISHRICLBIdSRARTAaN & (o Rer spfaleAdEh el irs fbrous

layer and said low basis weight zones are bonded together. {2) Said second fibrous layer undulates in

said first dirgﬁtéqp é"é{} Cf%%%f@%gl é@dffﬂmgasgn\qﬁi%hbéﬂ%% @rﬁ%@ltﬁfg{%ggg%hs defined

by said low basis weight zones. (3) Sal rous layer has a basis weight o m2 and said

second fibropﬁ '%?W%%??F‘%W%@N onto said first fibrous |layer so that

said elastic stretchability of said first fibrous layer is
| ower in regions defined i medi ately bel ow said high basis
wei ght zones than in regions defined i nmedi ately bel ow sai d
| ow basi s wei ght zones.

Said first aspect of this invention includes preferred
enbodi nents as foll ow

(1) Said first and second fi brous | ayers are bonded to
each ot her by neans of heat-sealing or adhesionsothat aratio
per unit area at which said first fibrous | ayer and sai d hi gh
basi s wei ght zones are bonded together is larger thanaratio
per unit area at which said first fibrous | ayer and said | ow
basi s wei ght zones are bonded toget her.

(2) Said second fibrous | ayer undul ates in said first
directionw th crests defined by sai d hi gh basi s wei ght zones
and al t ernat e troughs defi ned by sai d | owbasi s wei ght zones.

(3) Said first fibrous |layer has a basis weight of 10
~ 200 g/ nf and sai d second fibrous |ayer has a basis wei ght
of 10 ~ 100 g/ nf in said high basis wei ght zones and a basis
weight of 1 ~ 10 g/nf in said |low basis weight zones

corresponding to 1 ~ 30 % of the basis weight in said high



of 10 - 100 g/m2 in said high basis weight zones and a basis weight of 1 - 10 g/m2 in said low basis
weight zones corresponding to 1 - 30 % of the basis weight in said high -4 5 APRIL 2004 basis weight
zones. (4) Said first and second fibrous layers are formed by continuous fibers. The object set forth
above is achieved, according to the second aspect of this invention, by an impraPRmePdid the
process for continuously making a elastically stretchable laminated sheet comprising a first fibrous
layer formed by elastically stretchable fiber of thermoplastic elastomer and a second fibrous layer
formed by non-stretchable thermoplastic synthetic fiber and bonded to at least one surface of said
first fibrous Igyer. Ihedmprevergeniaccording to said second aspect of this invention is characterized
by that: said first fibrous fayer and said second fibrous layer are formed by a first spinning machine

and a second splnnnagrin%cc.gllaef {ersgfscg Iy$ é@lgln H@t Sl{ﬁj ggl |ge N?rlq@gty first

nozzles arranged in‘a rection exten Ing transvers sal amln sheet at a substantially
regular p'tChc‘mﬂ ??'{Elous fibers.

The object set forth above is achieved, according to
t he second aspect of this invention, by aninprovenent inthe
process for continuously naking a elastically stretchable
| am nat ed sheet conprising a first fibrous |ayer fornmed by
el astically stretchabl e fi ber of thernopl astic el astoner and
a second fibrous layer fornmed by non-stretchable
t hernopl astic synthetic fiber and bonded to at |east one
surface of said first fibrous |ayer.

The i nprovenent accordi ng to sai d second aspect of this
inventionis characterized by that: said first fibrous | ayer
and sai d second fibrous | ayer are formed by a first spinning
machi ne and a second spi nning nmachi ne, respectively; said
first spinning nmachine has a plurality of first nozzles
arranged inafirst direction extending transversely of said
| am nated sheet at a substantially regular pitch and said
first fibrous | ayer having a substantially uniformthickness
is continuously fornmed by first continuous fibers di scharged
fromsaid first nozzles onto a belt travelling in a second
direction orthogonal to said first direction; said second

spi nni ng machi ne has a plurality of second nozzl es arranged



first fibrous layer having a substantially uniform thickness is continuously formed by first continuous
fibers discharged from said first nozzles onto a belt travelling in a second direction orthogonal to said
first direction; said second spinning machine has a plurality of second nozzles arranged -5 5 APRIL
2004 in said first direction and defining two or more nozzle arrays each consistiBRit a2004st three
nozzles arranged at a substantially regular pitch arkd- spaced one from another by a dimension larger
than said pitch so that said second fibrous layer may be formed by second continuous fibers
discharged from said second nozzles onto the surface of said first fibrous layer being relatively thick

with a relatively giglhy basis B egioR IRAJAEh IR SRRy ILe seegpg nozzles

and a relatively thin with a relatively low basis weight in regions immediately below zonées defined

between resp Etﬁ’e&?ﬁ@i cgttpfleﬁdjgpergtno%g&rrgyﬁraép ﬁ%igzﬂraga r§e£rq%g(jibré)[us ayers are

bonded to each other intermittently at least in said first direction of said first and second directions so

that a ratio pey, Jft afeq af PIg §a|dlrs Ti?rSHsé%rsa&Pc%add@%‘ PRIMVSTIGRTRANG5 A bonded

together is larger than a ratloyper L§n! area at whic

a di nmension |l arger than said pitch sothat saidsecond fi brous
| ayer may be formed by second continuous fibers di scharged
from said second nozzles onto the surface of said first
fibrous | ayer being relatively thick with arelatively high
basi s wei ght in regions i medi ately bel owsaid arrays of the
second nozzles and a relatively thin with a relatively | ow
basis weight in regions imedi ately below zones defined
bet ween respective pairs of the adjacent nozzle arrays; and
said first and second fi brous | ayers are bonded to each ot her
intermttently at least insaidfirst directionof saidfirst
and second directions so that a ratio per unit area at which
saidfirst fibrous | ayer and sai d hi gh basi s wei ght zones are
bonded together is larger than aratio per unit area at which
said first fibrous | ayer and said | ow basi s wei ght zones are
bonded t oget her.

According to one preferred enbodi nent, said second
nozzl es defining said nozzle arrays are arranged at a pitch
of 0.8 ~ 3.5 mmand each pair of the adjacent nozzl e arrays

are spaced fromeach other by a dinension of 10 ~ 50 nm



said first fibrous layer and said low basis weight zones are bonded together. According to one
preferred embodiment, said second nozzles defining said nozzle arrays are arranged at a pitch of 0.8
- 3.5 mm and each pair of the adjacent nozzle arrays are spaced from each other by a dimension of
10 - 50 mm. -6 5 APRIL 2004 Fig. 1 is a perspective view of a laminated sheeb, AFRI 2 20@perspective
view of pants-type diaper; Fig. 3 is a sectional viewetaken along a line lll - Il in Fig. 2; Fig. 4 is a
diagram schematically illustrating a process for making the laminated sheet; and Fig. 5 is a diagram
schematically illustrating an arrangement of nozzles as an extruder having these nozzles is viewed

from below. Details Q_f elgst |gallé( ¢ {anainged shget an%fth{gi:%%; @ﬁg@klng the same

according to this |nvent|on will be m u y understood from the description given hereunder with

reference to the accgﬂazanﬂng grgw yé#gmlr\ljaéeg sheeb} SBBWMJ% E/'Belén g&grrspectlve view

comprises a base layer2 and an outer forme
Fig. 3is asectional viewtakenalongalinelll - I11I

in Fig. 2;

Fig. 4 is a diagram schematically illustrating a
process for making the | am nated sheet; and

Fig. 5 is a diagram schematically illustrating an
arrangenent of nozzles as an extruder having these nozzles

is viewed from bel ow.

Details of an elastically stretchabl e | am nat ed sheet
and a process for maki ng t he sane accordingto this invention
will be nore fully understood from the description given
hereunder with reference to the acconpanyi ng draw ngs.

A lam nated sheet 1 shown by Fig. 1 in a perspective
Vi ew conpri ses a base | ayer 2 and an outer |ayer 3 formed on
an upper surface 2A of said base |ayer 2. The base | ayer 2
is elastically stretchable and formed by intertw ning
el astically stretchable conponent fibers 4 nmade of
t hernopl astic el astoner such as styrene el astoner. The
conponent fibers 4 are preferably continuous fibers, nore
preferably continuous fibers having a dianmeter of 0.5 ~ 50

emand preferably having a basi s wei ght of 10 ~ 20 g/ nf, nore



an upper surface 2A of said base layer 2. The base layer 2 is elastically stretchable and formed by
intertwining elastically stretchable component fibers 4 made of thermoplastic elastomer such as
styrene elastomer. The component fibers 4 are preferably continuous fibers, more preferably
continuous fibers having a diameter of 0.5 - 50 2 m and preferably having a bagiPRIEIGOD4f 10 - 20
g/m, more -7 5 APRIL 2004 preferably of 10 - 100-g/7m2. The component fibers 4 are intertwined in
purely mechanical fashion or by means of heat-sealing or adhesion. Such base layer 2 has an
elongation at break at least of 300 % in X-direction and/or Y-direction orthogonal to said X-direction

and can res?.r%i:t%}rgiéﬁlydimgn:%@n gﬂfb@epgqﬁg lay&i2 h%%ﬂﬁ%ﬂ élﬁptcppgé)rySS% 190 & at least in

X-direction. The outer layer 3 is formed by intertwining non-stretchable component fibers 6 of

thermoplastipn@%(}tp%iaree&iniqu '%F)gwttﬁ%t%rgﬂrgrﬁfgp%%%edof(o% g‘rggﬂg'ncading

polyethylene, polypropylene, polyester, nylon an The component fibers 6 are preferably

continuous fibeL?. fRLEXAMG B PANREIVENE "MOhse | ayer 2 has an el ongat i on

at break at | east of 300 %in X-direction and/or Y-direction
orthogonal to said X-direction and can restore its initial
di rension after the base | ayer 2 has been stretched by 50 ~
100 % at least in X-direction.

The outer layer 3 is formed by intertw ning
non-stretchable conponent fibers 6 of thernoplastic
synthetic resin and sai d synthetic resin nay be sel ected from
a group including polyethyl ene, polypropyl ene, polyester,
nylon and the |like. The conponent fibers 6 are preferably
continuous fibers, for exanple, polypropylene having a
di aneter of 0.5 ~50m The outer |ayer 3 has al ower surface
10 and an upper surface 11 wherein said | ower surface 10 is
a substantially flat surface placed upon the upper surface
2A of the base layer 2 and said upper surface 11 presenting
undul ations formed by aplurality of crests 12andaplurality
of troughs 13 each ext endi ng bet ween each pair of t he adj acent
crests 12 both extending in Y-direction. These crests 12 and
troughs 13 are alternately arranged in X-direction. Each of
the crests 12 defines a region having a basis weight of 10

~ 100 g/ nf and a wi dt h of 5 ~ 100 nrmas neasured i n X-di recti on.



diameter of 0.5 - 50 m. The outer layer 3 has a lower surface 10 and an upper surface 11 wherein
said lower surface 10 is a substantially flat surface placed upon the upper surface 2A of the base
layer 2 and said upper surface 11 presenting undulations formed by a plurality of crests 12 and a
plurality of troughs 13 each extending between each pair of the adjacent cresté PRIhaPOGKtending in
Y-direction. These crests 12 and troughs 13 are algfnately arranged in X-direction. Each of the
crests 12 defines a region having a basis weight of 10 100 g/m2 and a width of 5 - 100 mm as
measured in X-direction. -8 5 APRIL 2004 Each of the troughs 13 defines a region having a basis

welght corrasRoRdfaind 1 2846AL 18 sl WELTY 91dBe STPRa RPN SRInan AR G2 and o

width of 5 - 40 mm as measured "Iin X-direction. The crest'12 is thicker 3 and the

basis weighﬁpﬁggﬁoﬁﬁgrtﬁgs?%frgm~tt1§ocr@()sb}2 tg%as%%e;grazg%%ﬁ?. gpethé/gerﬁ%gqce 10 of the

outer Iaye_r . ( upper surface 2A of_t ase |; means o ad esion, _
oAl BIHTEEDTHANND aTPIRE e gl o orng
the base in X-direction. The crest 12 is thicker than the trough 13
and the basis weight gradually decreases fromthe crest 12
toward t he trough 13. The | ower surface 10 of the outer | ayer
3 is bonded to the upper surface 2A of the base |ayer 2 by
means of adhesion, heat-sealing or intertw nenment of the
conponent fi bers. It is inportant for this operation of
bondi ng to adj ust aration of an area over whi ch t he base | ayer
2 is bonded to the crests 12 to an area over which the base
layer 2 is bonded to the troughs 13 so as to establish a
relationship as follows; a stretchability of the crests 12
and t he zones of the base | ayer 2 i medi ately underlying the
crests 12 is relatively small while a stretchability of the
troughs 13 and the zones of the base layer 2 imrediately
underlying the troughs 13 is relatively large when the
| am nate sheet 1 is stretched in X-direction; preferably,
saidstretchability of the crests 12 and t he zones of t he base
layer 2 is 1/3 of or less than the stretchability of the
troughs 13 and the zones of the base layer 2 imrediately

under | yi ng t he troughs 13. For exanpl e, assuned t hat t he base

| ayer 2 and the outer |ayer 3 are bonded to each other at



layer 2 is bonded to the troughs 13 so as to establish a relationship as follows; a stretchability of the
crests 12 and the zones of the base layer 2 immediately underlying the crests 12 is relatively small
while a stretchability of the troughs 13 and the zones of the base layer 2 immediately underlying the
troughs 13 is relatively large when the laminate sheet 1 is stretched in X-dire&iaPRprefocably, said
stretchability of the crests 12 and the zones of the-I8ase layer 2 is 1/3 of or less than the stretchability
of the troughs 13 and the zones of the base layer 2 immediately underlying the troughs 13. For
example, assumed that the base layer 2 and the outer layer 3 are bonded to each other at -9 5 APRIL

2004 regions 1 by hese odayinds e 3G USRS (9 2 eah-ambgariag: e sts 12 wil

be formed with Telatively many bond regions 17 so that’an area over which thé outer layer 3 is

bonded 10 the hase Iy 4B MGIAR updsr baoresie 195 BH9RTAN APAEGEIYICh the

outer layer 3'Is bonde se layer 2 immediately under the troughs 13. In other words, the

e SR e e BT APl U onygpions 17 v
3 is bonded to the base | ayer 2 i medi ately under the crests
12 is | arger than an area over whichthe outer | ayer 3is bonded
tothe basel ayer 2 i medi atel y under t he troughs 13. |n ot her
wor ds, the bond regions 17 arerel ativel y cl ose one t o anot her
along the crests 12 while the bond regions 17 are rel atively
renote one from anot her along the troughs 13. Wil e shapes
of the bond regions 17 are not specified, it is desired to
arrange these bond regions 17 intermttently at least in
X-direction rather thanin Y-direction so that the | am nated
sheet 1 can be snobothly stretched in X-direction.

Wth the | am nated sheet 1 obtainedinthis manner, the
outer layer 3 has its conponent fibers 6 reoriented in
X-direction or stretched between each pair of the adjacent
bond regions 17, 17 preferentially along the troughs 13 as
the lam nated sheet 1 is stretched in X-direction. At the
sane time, the zones of the base layer 2 imrediately
underlying the troughs 13 are elastically stretched. Al ong
the crests 12 of the outer | ayer 3 and the zones of the base
layer 2 immedi ately underlying the crests 12, novenent of

their conponent fibers 4, 6isrestricted by the bond regi ons



of the bond regions 17 are not specified, it is desired to arrange these bond regions 17 intermittently
at least in X-direction rather than in Y-direction so that the laminated sheet 1 can be smoothly
stretched in X-direction. With the laminated sheet 1 obtained in this manner, the outer layer 3 has its
component fibers 6 reoriented in X-direction or stretched between each pair ¢&f AfeRidjagest bond
regions 17, 17 preferentially along the troughs 13-d$ the laminated sheet 1 is stretched in X-direction.
At the same time, the zones of the base layer 2 immediately underlying the troughs 13 are elastically
stretched. Along the crests 12 of the outer layer 3 and the zones of the base layer 2 immediately

underying thSTCIRE A BUBMRL Y IR comARRent Tosta ¢RIt edyary recions

-10 5 APRIL 2004 17 w acent one to another and therefore practically no change occurs in
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non-stretchaple, e el 2 A NgHAMITgted poR e ahisn STHEN SR Al8H %Bheet 1 i's
stretched in X-direction. On the other hand, the
stretchability of the lam nated sheet 1 is limted by the
non-stretchable crests 12 as the l|amnated sheet 1 is
stretched in Y-direction.

Fig. 2is aperspective viewof a di sposabl e pants-type
diaper 21 using the belt-like lamnated sheet 1 as a
wai st-hol e el astic nenber and Fig. 3is asectional viewtaken
along alinelll - 11l inFig. 2. The |lam nated sheet 1is
bonded to the inner surface of the diaper 21, nore
specifically to the inner surface of a sheet 22 in front and
rear trunk regions of the diaper 21 so that the outer |ayer
3 is placed agai nst a diaper wearer's skin. The crests 12
and t he troughs 13 of the | am nated sheet 1 extend vertically
of the diaper 21 and the troughs 13 function as ventilation
channel s connecting the inside and t he out si de of the di aper
21 put on the wearer's body. Such diaper can be stretched
circunferentially of the wearer's trunk wthout any
significant collapse of said ventilation channels and any
significant change i nthe depth of the channels. Inthis way,

this diaper 21 ensures a predetermned breathability



Fig. 2 is a perspective view of a disposable pants-type diaper 21 using the belt-like laminated sheet 1
as a waist-hole elastic member and Fig. 3 is a sectional view taken along a line 1l - lll in Fig. 2. The
laminated sheet 1 is bonded to the inner surface of the diaper 21, more specifically to the inner
surface of a sheet 22 in front and rear trunk regions of the diaper 21 so that theA®RHr ROGY 3 is
placed against a diaper wearer's skin. The crests-1 -and the troughs 13 of the laminated sheet 1
extend vertically of the diaper 21 and the troughs 13 function as ventilation channels connecting the
inside and the outside of the diaper 21 put on the wearer's body. Such diaper can be stretched

circumferent}aéléfagfam%g\ge%qar's[“ nWitEpu%@r}){e sggnifﬂ'q{a@t &pg gf %glygpt.ilation channels and

any significantchange in the depth of the channels. In this way, this diaper 21 ensures a

predetermined breathp%illi%-lljs %ﬁ{/ﬁf&r@%&?ﬂa&gﬁeﬁﬁﬂégwagti51i of m?sgi@ggz]eﬁ/earer. Fig.

4 is a schematic diagram exemp illustrating a process aking the laminate 1.A
o PR SRR RIARRT S PR, Bt oo

according to this process conprises a first spinning nmachi ne
41, a second spi nni ng machi ne 42, an enbossi ng nmachi ne 43 and
atake-uproller 44 arrangedinthis order as viewed froml eft
toright. Belowsaid first and second spi nni ng nachi nes 41,
42, an endl ess conveyor belt 46 cl ockwi se travels. First and
second vacuum suction devices 47, 48 immediately underlie
said first and second spi nni ng machi nes 41, 42, respectively,
with said belt 46 therebetween.

The first spi nning machi ne 41 has aplurality of nozzl es
51 arranged at a substantially regular pitch transversely of
t he belt 46, each bei ng adapt ed t o di scharge conti nuous fi ber
52 of thernopl astic el astoner toward the belt 46. The nozzle
51 is operatively associated with hot blast nozzles 53
provi ded on bot h si des of t he nozzl e 51, respectively, sothat
t he conti nuous fiber 52 can be stretched under the effect of
t he hot bl ast bl own of f downward fromsai d hot bl ast nozzles
53 and accunul ated on the belt 46 so as to formthe base | ayer
2 of the | am nated sheet 1.

The second spi nni ng machi ne 42 basically conpri ses an

extruder 42A and a sucker 42B. The extruder 42A has a



a take-up roller 44 arranged in this order as viewed from left to right. Below said first and second
spinning machines 41, 42, an endless conveyor belt 46 clockwise travels. First and second vacuum
suction devices 47, 48 immediately underlie said first and second spinning machines 41, 42,
respectively, with said belt 46 therebetween. The first spinning machine 41 h&asAPRilr20g4of nozzles
51 arranged at a substantially regular pitch transvet2ely of the belt 46, each being adapted to
discharge continuous fiber 52 of thermoplastic elastomer toward the belt 46. The nozzle 51 is
operatively associated with hot blast nozzles 53 provided on both sides of the nozzle 51, respectively,

so that the egnipupiis ey 5591 be sielsheddidenthe elost g6 e dotasiown gif downwiard

from said hot blast nozZles 53 and accumulated on the belt 46 so as to form the base layer 2 of the

it ey AT R e ST

fshe belt 46, F?&%}Peé”zg 8fa§°ﬁeedr IRfiPGRoe A PRPHLETEh RIS CRNtINYRNS, B9 7 9 thermoplastic

ynthetic resin. The nozzle 54 is
operatively associ ated with hot bl ast nozzl es 58 provi ded on
both sides of the nozzle 54, respectively, so that the
continuous fi ber 57 may be kept hot and gui ded i nto t he sucker
42B under the effect of the hot blast blown off from said
nozzles 58. Wthin the sucker 42B, bl ow of f nozzl es 59 bl ow
conpressed ai r at the normal tenperature dowmward so t hat the
continuous fiber 57 may be quenched and guided by this
conpressed air at the normal tenperaturetowardthe base |l ayer
2 lying onthe belt 46 so as to formthe outer |layer 3 of the
| am nat ed sheet 1. The continuous fiber 57 is stretched as
it travels between the extruder 42A and the sucker 42B.

Fig. 5 is a diagram schematically illustrating the

manner in which said plurality of nozzles 54 are arranged in
t he extruder 42A as said extruder 42A is viewed from bel ow
The extruder 42A of the second spinning machi ne 42 has two
or nore nozzle arrays 61 each consisting of at |east three
nozzl es 54 arranged at a substantially regular pitch of 0.8
~ 3.5 mmtransversely of the belt 46. Each of the nozzl e arrays

61 has a di mension of 5 ~ 200 mmas neasured transversely of

the belt 46 and each pair of the adjacent nozzle arrays 61,



operatively associated with hot blast nozzles 58 provided on both sides of the nozzle 54, respectively,
so that the continuous fiber 57 may be kept hot and guided into the sucker 42B under the effect of
the hot blast blown off from said nozzles 58. Within the sucker 42B, blow-off nozzles 59 blow
compressed air at the normal temperature downward so that the continuous #h&PRI_raag4e
guenched and guided by this compressed air at thEBrormal temperature toward the base layer 2 lying
on the belt 46 so as to form the outer layer 3 of the laminated sheet 1. The continuous fiber 57 is
stretched as it travels between the extruder 42A and the sucker 42B. Fig. 5 is a diagram schematically

illustrating tk@l ragréngg)igé@ycprs&iﬂ g&gﬂli%q{&ozg[f%% AE angﬂ ianmrﬁxtéqd?rhzéZA as said

extruder 42A I1s viewed from below. The extruder 42A of the second spinning machine 42 has two or

more nozzle Afravs b, Hach Fﬁ%ﬂ?ti%"h\fggﬁézgé%e o3RI Ag299ed akg sypstgpgally regular

pitch of 0.8 3.5 mm transversely of the be of the noz_zle arrays 61 has a dimension of 5 -
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above and accumnul ated on the base |l ayer 2isrelatively | arge

i mredi ately bel owthe nozzle arrays 61 and rel atively snal |

i mredi at el y bel owthe zones defi ned bet ween respective pairs

of the adj acent nozzl e arrays 61, 61. As viewed transversely

of the belt 46, the crests 12 as seen in Fig. 1 are forned

i mredi ately bel owthe nozzl e arrays 61 and the troughs 13 are

formed i mredi at el y bel owt he zones defi ned bet ween respecti ve

pairs of the nozzle arrays 61, 61.

Referring again to Fig. 4, the enbossing machi ne 43
conprises a first roll 43A having a plurality of enbossing
projections 45 on its peripheral surface and a second roll
43B havi ng a snoot h peri pheral surface sothat the projections
44 on the first roll 43A heated at a desired tenperature may
be pressed agai nst the upper surface of the outer |ayer 3to
formthe bond regions 17 as seenin Fig. 1. The projections
44 are intermttently arranged transversely of the belt 46.
On the lam nated sheet 1, the projections 45 are forned so
t hat t he nunber t hereof per unit area, in other words, atotal
area of the bond regions 17 is larger in the crests 12 than

in the troughs 13 and nore preferably the nunber of the



continuous fibers 57 discharged from the nozzles 54 of the second spinning machine 42 arranged as
has been described above and accumulated on the base layer 2 is relatively large immediately below
the nozzle arrays 61 and relatively small immediately below the zones defined between respective
pairs of the adjacent nozzle arrays 61, 61. As viewed transversely of the beltbA8PRI¢ Q@®Bts 12 as
seen in Fig. 1 are formed immediately below theib%zle arrays 61 and the troughs 13 are formed
immediately below the zones defined between respective pairs of the nozzle arrays 61, 61. Referring
again to Fig. 4, the embossing machine 43 comprises a first roll 43A having a plurality of embossing

projections o its pegphera surfage,and faesglcdgnqéou S43§[ having @ siopth pgrphergLsurface so

that the projections 44 on the first roll 43A heated at a desired temperature may be pressed against

the upper S%ft?ﬁﬁ tt‘@f oqtﬂ%laéz) r(\)i 108 f9r5?| e4|%onid%[egiﬁgs i/ &?ﬁiﬁfn di%.Fig' &Trﬁ]grojections
nsve : ate

44 are intermittently arranged tr rsely of the belt 4 On the lam sheet 1, the projectio_ns 45
e AR Pt a8 4 e by oo
projections 45 so that atotal area, rather than the nunber,
of the bond regions 17 inthe crests 12 is at least 1.3 tines
a total area of the bond regions 17 in the troughs 13. The
| am nated sheet 1 forned in this nanner is taken up on the

take-up roll 44.

It is possible without departing the scope of this
i nvention to bond the base | ayer 2 and the outer |ayer 3 by
means ot her than the enbossi ng, for exanpl e, needl e punchi ng
or high pressure water jet injection. Wile the outer |ayer
3isillustrated to be fornmed only on the upper surface 2A
of the base layer 2, it is also possible to formthe outer
| ayer 3 only on the | ower surface 2B (See Fig. 1) or to form
the outer layers 3, 3 on both surfaces 2A, 2B. Inthe latter
caseinwhichthe outer | ayers 3, 3 are forned on bot h surfaces
2A, 2B of the base |l ayer 2, the crests 12, 12 and the troughs
13, 13 are arranged on both surfaces 2A, 2B back to back,
respectively.

I nthe |l am nat ed sheet accordingtothisinvention, the

outer |ayer made of non-stretchable fibers is bonded to any

one of the upper and | ower surfaces of the base | ayer nade



5 APRIL 2004 projections 45 in the crests 12 is at least 1.3 times the number of the projections 45 in
the troughs 13. On the laminated sheet 1, it is also possible to form said projections 45 so that a total
area, rather than the number, of the bond regions 17 in the crests 12 is at least 1.3 times a total area
of the bond regions 17 in the troughs 13. The laminated sheet 1 formed in this ARRNeP@®4aken up on
the take-up roll 44. It is possible without departinglfie scope of this invention to bond the base layer 2
and the outer layer 3 by means other than the embossing, for example, needle punching or high
pressure water jet injection. While the outer layer 3 is illustrated to be formed only on the upper

surface 27 gfthe base aupi 5 Lis s RAEPLIS %/ the auiefdayes 3 onfagaihe japer surface

2B (See Fig. 1) or to form the outer layers 3, 3 on both surfaces 2A, 2B. In the latter case in which the

e 1 & BEYS D PG 20 08 P PR R L 17 e
sheet accorqig i3 UeBHONKNGa PUIG! 7Y RS 129G OL AR SLPICIARIG fiRers '8 Ropged to any
whi ch the crests and the base | ayer are bonded together is
| arger than t he area over whi ch t he troughs and t he base | ayer
are bonded together. This unique construction allows the
crests to restrict the stretchability of the base |ayer
wi t hout any change in the hei ght of the crests thensel ves as

the | am nat ed sheet is stretched in the direction orthogonal

to said one direction.



one of the upper and lower surfaces of the base layer made -15 5 APRIL 2004 of elastically
stretchable fibers. In the outer layer, the crests and the troughs are alternately arranged to extend in
one direction in parallel one to another and the area over which the crests and the base layer are
bonded together is larger than the area over which the troughs and the base |8y&PRite 2604ded
together. This unique construction allows the cresti$to restrict the stretchability of the base layer
without any change in the height of the crests themselves as the laminated sheet is stretched in the
direction orthogonal to said one direction. -16 WHAT IS CLAIMED IS: 5 APRIL 2004 1. An elastically
stretchable laminated sheet (1) comprising a first fibrous layer (2) formed by elastically stretchable
fiber (4) of t%obﬁsﬁ%’él Land a second fibrous layer (3) formed by non-stretchable
thermoplastic synthetic fiber (6) and bonded to at least one surface (2A) of said first fibrous layer (2),
said elastically stretchable laminated sheet (1) being characterized by that:

1. An elastically stretchable |amnated sheet (1)
conprising a first fibrous layer (2) formed by elastically
stretchabl e fiber (4) of thernoplastic el astoner and a second
fibrous layer (3) fornmed by non-stretchable thernoplastic
synthetic fiber (6) and bonded to at | east one surface (2A) of
said first fibrous layer (2), said elastically stretchable
| am nat ed sheet (1) being characterized by that:

saidfirst fibrous layer (2) has a substantially uniform
thickness and elastic stretchability at least in a first
direction of this first direction (X) and a second direction
(Y) being orthogonal to each other; and

sai d second fibrous |layer (3) has on said surface (2A)
a plurality of high basis weight zones extending in parall el
one to another in said second direction (Y) and a plurality of
| ow basi s wei ght zones defi ned bet ween respective pairs of the
adj acent hi gh basi s wei ght zones and extending in said second
direction (Y), said high basis wei ght zones bei ng t hi cker t han
said | ow basi s wei ght zones, and is bonded intermttently in
saidfirst direction(X) tosaidfirst fibrouslayer (2) sothat
saidelastic stretchability of said first fibrous |layer (2) is

| ower in regions defined i mediately bel ow said high basis



said first fibrous layer (2) has a substantially uniform thickness and elastic stretchability at least in a
first direction of this first direction (X) and a second direction (Y) being orthogonal to each other; and
said second fibrous layer (3) has on said surface (2A) a plurality of high basis weight zones extending
in parallel one to another in said second direction (Y) and a plurality of low baSia RRiigi#00dnes
defined between respective pairs of the adjacent-High basis weight zones and extending in said
second direction (Y), said high basis weight zones being thicker than said low basis weight zones,
and is bonded intermittently in said first direction (X) to said first fibrous layer (2) so that said elastic

tretchability of said first fibrous layer (2) is_lowey in.regions defined immediately below said high basi
"17 5 APRIBSOSRWERRESchETHoR | EGRTS BEThR ARG BL g b gt

zones. 2. The laminated sheet (1) according to Claim 1, wherein said first and second fibrous layers
), (3) areBHdRABdRh &HRFByY means of heat-sealing or adhesion so that a ratio per unit area
at which said first fibrous layer (2) and said high basis weight zones are bonded together is larger
than a ratio

2. The | am nated sheet (1) according to Claim1l, wherein
saidfirst and second fi brous | ayers (2), (3) are bonded to each
ot her by neans of heat-sealing or adhesion so that aratio per
unit area at which said first fibrous |ayer (2) and sai d high
basi s wei ght zones are bonded together is larger than aratio
per unit area at which said first fibrous layer (2) and said

| ow basi s wei ght zones are bonded together.

3. The | am nat ed sheet (1) accordingto C aimlor 2, wherein
sai d second fi brous | ayer (3) undulatesinsaidfirst direction
(X) with crests (12) defined by said high basis wei ght zones
and alternate troughs (13) defined by said | ow basis wei ght

Zones.

4, The | am nated sheet (1) according to any one of C ains
1~ 3, whereinsaidfirst fibrous | ayer (2) has a basis wei ght
of 10 ~ 200 g/ nt and sai d second fibrous layer (3) has a basis
wei ght of 10 ~ 100 g/nf in said high basis wei ght zones and a
basis weight of 1 ~ 10 g/nf in said |low basis wei ght zones

correspondingto 1 ~ 30 %of the basis wei ght insaid highbasis



per unit area at which said first fibrous layer (2) and said low basis weight zones are bonded together.
3. The laminated sheet (1) according to Claim 1 or 2, wherein said second fibrous layer (3) undulates
in said first direction (X) with crests (12) defined by said high basis weight zones and alternate
troughs (13) defined by said low basis weight zones. 4. The laminated sheet (5)/seRrirdiog4o any one
of Claims 1 - 3, wherein said first fibrous layer (2) b&s a basis weight of 10 - 200 g/m2 and said
second fibrous layer (3) has a basis weight of 10 - 100 g/m2 in said high basis weight zones and a
basis weight of 1 - 10 g/m2 in said low basis weight zones corresponding to 1 - 30 % of the basis
weight in said high basis -18 weight zones. 5 APRIL 2004 5. The laminated sheet (1) according to any
one of ClaiM§' ?gnt4 fefein said first and second fibrous layers (2), (3) are formed by continuous
fibers. 6. A process for continuously making a elastically stretchable laminated sheet (1) comprising a
first fibrous layer (2) formed by elastically stretchable fiber (4) of thermoplastic elastomer and a

second fibrous layer (3) formed . .
5. The | am nated sheet (1) according to any one of C ains

1 ~ 4, wherein said first and second fibrous |ayers (2), (3)

are forned by continuous fibers.

6. A process for continuously meking a elastically
stretchable | am nated sheet (1) conprising a first fibrous
layer (2) fornmed by elastically stretchable fiber (4) of
t her nopl asti c el astoner and a second fi brous | ayer (3) forned
by non-stretchable thernoplastic synthetic fiber (6) and
bonded to at | east one surface (2A) of said first fibrous |ayer
(2), said process being characterized by that:

said first fibrous layer (2) and said second fibrous
| ayer (3) are formed by a first spinning machine (41) and a
second spi nning machi ne (42), respectively;

said first spinning machine (41) has aplurality of first
nozzles (51) arranged in a first direction extending
transversely of said | am nated sheet (1) at a substantially
regular pitch and said first fibrous l|ayer (2) having a
substantially uniform thickness is continuously forned by
first continuous fibers (52) di scharged fromsaidfirst nozzles

(51) onto a belt (46) travelling in a second direction



by non-stretchable thermoplastic synthetic fiber (6) and bonded to at least one surface (2A) of said
first fibrous layer (2), said process being characterized by that: said first fibrous layer (2) and said
second fibrous layer (3) are formed by a first spinning machine (41) and a second spinning machine
(42), respectively; said first spinning machine (41) has a plurality of first nozzlesAPRIlazédged in a
first direction extending transversely of said lamindgd sheet (1) at a substantially regular pitch and
said first fibrous layer (2) having a substantially uniform thickness is continuously formed by first
continuous fibers (52) discharged from said first nozzles (51) onto a belt (46) travelling in a second
direction -19 5 APRIL 2004 orthogonal.to said first direction; said second spinning machine (42) has a
plurality of %E(ISW@RB led ?SAﬁarfrpa derdsih s%'id fi<t 4RBetion and defining two or more nozzle arrays
each consisting of at least three nozzles arranged at a substantiallgg%gular itch and spaced one

from another by a difEAsiSH £38Er FRhYHid BitdFRSB! RSt fdse f?or&ﬁé‘ [kl {3 My be

formed by second continuous fibers (57) discharged from said second nozzles (54)
second nozzles (54) arranged in said first direction and

defining two or nore nozzl e arrays each consi sting of at | east
three nozzles arranged at a substantially regular pitch and
spaced one fromanot her by a dinension | arger than said pitch
so that said second fibrous | ayer (3) may be fornmed by second
conti nuous fi bers (57) di scharged fromsai d second nozzl es (54)
onto the surface of said first fibrous layer (2) being
relativelythickwitharelatively highbasis weight inregions
i mredi ately bel ow said arrays of the second nozzles (54) and
arelativelythinwitharelativelylowbasis weight inregions
i mredi at el y bel owzones defi ned bet ween respective pairs of the
adj acent nozzle arrays; and

said first and second fi brous | ayers (2), (3) are bonded
to each other intermttently at least in said first direction
of said first and second directions so that a ratio per unit
area at which said first fibrous |ayer (2) and said hi gh basis
wei ght zones are bonded together islarger thanaratio per unit
area at which said first fibrous | ayer (2) and said | ow basi s

wei ght zones are bonded together.

7. The process according to Caim6, wherein said second



onto the surface of said first fibrous layer (2) being relatively thick with a relatively high basis weight in
regions immediately below said arrays of the second nozzles (54) and a relatively thin with a
relatively low basis weight in regions immediately below zones defined between respective pairs of
the adjacent nozzle arrays; and said first and second fibrous layers (2), (3) areshoPidRd2094ach other
intermittently at least in said first direction of saidf2@t and second directions so that a ratio per unit
area at which said first fibrous layer (2) and said high basis weight zones are bonded together is
larger than a ratio per unit area at which said first fibrous layer (2) and said low basis weight zones
are bonded to her e process accor laim 6, wherein said sec 20 5 APRIL 2004
nozzles (545‘9 zéé gﬁlé%{n’%@é%‘e ﬁ‘%ﬁ § Qféﬁ}féhaBF(f‘ér %@ﬁﬁnaéna BLEH Bair of the

adjacent nozzle arrays are spaced from each other by a dimension of 10 - 50 mm.
of 0.8 ~ 3.5 mmand each pair of the adj acent nozzl e arrays are

spaced from each other by a dinension of 10 ~ 50 mm



