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APPARATUS AND PROCESS FOR MAKING ELASTIC COMPOSITE SHZIT 

This invention relates to an apparatus and a process for 

maki~q an elastic composite sheet. 

Japanese Patent Application Diselosure Ho. 1998-245757 

describes a process for making a sheet-like ela.st1e composite 

eomprisinq the steps of feedinq a. thermoplastic non-stretchable 

sheet into a nip between a heat-embossing roll formed on its 

peripheral surface with at~lpe-like ridges and grooves and a 

roll fo.rm.ed 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-stretehal>le sheet with the 

corresponding ridges and grooves, and feeding a stretchable 

sheet together with the non-stretchable sheet fomed with the 

ridqes and grooves into a nip be'bteen the embossing roll and 

a flat roll to heat-seal the non-st~etehable sheet only alon9 

the ridges formed thereon with the stretehable sheet. 

The prooesa described in the Japanese Patent Application 

Disclosure No. 1998-245757 requires two separate steps, 

i.e. , the step of tormin9 the non-stretchable sheet with the 

ridges and grooves and the step of heat-seal the non-stretchable 

aheet with the stretchable sheet. on the step of fo.rminq the 

non-stretchable sheet with the ridges and grooves, beat 
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transfer inevitably occurs from the embossing roll and the roll 

bavin9 the ridges and the grooves adapted to be engaged with 

those of the em1>ossin9 roll to substantially the whole surface 

of the oon-stretchable sheet. Such heat transfer hardens the 

non-stretchable sheet and thereby deteriorates a touch expected 

for this non-stretchable sheet. 

It is an object of this invention to provide an apparatus 

for making an elastic composite sheet enabling the elastic 

composite sheet to be made through the number of the steps fewe.r 

than the prior art has required without deterioration of a touch 

expected to be presented by the sheet. 

Aeeordinq to one aspect of this invention, there is 

provided an apparatus for making an elastic composite sheet 

comprising a pair Of rolls opposed to each othet adapted to bond 

respective surfaces of a non-stretchable sheet and a 

stretchable sheet plaqed one upon another and fed toqether into 

a nip of the pair of rolls to each other, wherein: 

one of the rolls is formed on a peripheral surface thereof 

with a plurality of ridges p::ojecting outward radially of the 

roll and extending circumferentially at predetermined 

intervals while the other of the rolls is formed on a peripheral 

surface thereof with a pl~rality of grooves recessed inward 
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radially of the roll and extending also circumferentially at 

predetemined intervals; the .r:idqes are engaged with the 

grooves with spaees left between surfaces of the ridqes and the 

grooves to form the non-stretchable sheet on a surface thereof 

with a plurality ot stripe-like c:rests extending in one 

direction and a plurality of flat troughs ea.ch de.tined between 

each pair of the adjacent crests 1 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 sheet placed one upon another toqether into a nip 

of a pair of rolls opposed to each other and thereby bonding 

respective surfaces of the non-stretchable sheet and the 

stretchable sheet to each other, wherein1 

one of the rolls is formed on a peripheral surf ace thereof 

with a plurality of rid9es projecting outward radially o:f the 

roll and extending circumferentially at predetermined 

intervals while the other of the rolls is formed on a l>eripheral 

surface thereof with a plurality of grooves recessed inward 

radially of the roll and extending also circumferentially at 

predete:cmined intervals and the process comprises the steps ot 
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engaqinq the ridges with the grooves with spaces left between 

surfaces of the ridges and the qrooves to fom the non­

stretchable sheet on a surface thereof with a plurality of 

stripe-like crests extending in one direction and a plurality 

of flat trouqhs eaoh defined between each pair of the adjacent 

crests; and bonding the non-stretchable sheet along the trouqhs 

to the eurfaee of the stretchable sheet. 

The apparatus and process for makinq the elastic 

composite sheet as has been described h•r•i.nabove is 

advanta9eoue in that the non-stretchable sheet can be fo%llled 

on its surface with a plurality of stripe-like crests extending 

in one direction and a plurality of troughs ea~h defined between 

eaeh pair of the adjacent crests extendinq also in the one 

direction and simultaneously the troughs of the non-stretchable 

sheet can be bondad to the surface of the stretchable sheet 

merely by feeding the non-stretchable sheet together with the 

stretehable sheet into the nip between a pair of rolls. In this 

way, the elastic composite sheet can be made through the ll\inimum 

number of the stepl!I. The ridqes and the qrooves formed on the 

respective rolls are enqa9ed one with another in non-contact 

fas hi on 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 cre•ts of the non-
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stretchable sheet. 

Fig. 1 is a persp~ctive view of an apparatus accordinq 

to this invention for makinq an elastic composite sheet; 

Pig. 2 is a sectional view taken along line A - A in Fig. 

1; and 

Pig. 3 is a perspective view of the elastic composite 

1heet 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 description qiven hereunder with reference to the 

aeeompanyinq drawings. 

Fig. 1 is a perspective view of an apparatus l for malting 

an elastic composite sheet and Fig. 2 is a sectional view taken 

alonq line A - A to show an important part of the apparatus. 

Referrinq to ?ig. 1, upstream of the apparatus 1, there are 

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 eompri&E\S a pair of rolls 

la, lb vertically opposed to eaeh other. 
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The lower roll la is formed on its peripheral surtaee with 

a plurality of ridges 7 projecting outward radially o:f the roll 

la. The upper roll lb is formed on its peripheral surface with 

a plurality of grooves 8 recessed inward radially of the roll 

lb and adapted to be enqaged with the ridges 7 on the lower roll 

1a. !he rid9es 7 and the 9rooves 8 extend circumferentially 

around an axis of the roll• la, lb.. With the apparatus 1 of 

this invention, spaces 11 are left between surfaces of the 

ridges 7 and qrooves 8 when the ridges 7 on the roll la a.re enqaqed 

with the grooves 8 on the roller lb, as will be apparent from 

Pig. 2. At least one of these rolls la, lb is heated to seal 

the two sheets 2, 3 with each other. It is also possible to 

arran9e the ridges 7 and the qroovee 8 to extend axially of these 

rolls la, 1b. 

The non-stretchable sheet 2 and the stretchable l!lheet 3 

are fed from the respective feeders 4, 5 so that the non­

stretehable sheet 2 may overlie the stretchable sheet 3 • 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 la, lb. In this contact zone 

defined between the ridges 7 and the grooves 8 on the rolls la, 

lh, respectively, the non-stretebable sheet 2 lies adjacent the 

grooves 8 and the stretchal>le eheet 3 lies adjacent the ridqes 



-7· 

7. These sheets 2, 3 are stretched by the ridges 7. The ridges 

7 and the groove 8 are not in surf ace-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, lb defined between 

eaeh pair ot adjacent ridges 7 and defined between each pair 

of adj~cent grooves 8, respectively. 

Havinq left the apparatus 1, regions ot the stretchable 

sheet 3 having been stretched by engagement between the ridqes 

7 and the grooves 8 substantially restore their initial 

flatness under an elasticity of tha $beet 3 while the non­

stretchable sheet 2 is fo:rmed thereon with a plurality of 

stripe-like crests 2a extendinq in one direction. ~he non­

stretchable 1heet 2 is formed by the flat surfaces 9, 10 of the 

respective rolls la, lb between each pair of the adjacent 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 7 divided by a ehord of the ridge 

connecting opposite ends of the arc should be in a range of l. 5 

- 4.5. At the value less than 1.s, the arc dimension of the 
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crest 2a fo.r:med on the surface of the non-stretchable sheet 2 

would be insufficient to obtain a desired 11tretch ratio of the 

composite sheet 12. At the value higher than 4. 5, dependinq 

on the maximum stretch ratio of the stretchable sheet 3 / the 

crest 2a of the non-stretchable sheet 2 would slacken even after 

the maximum stretch ratio bas been exceeded. consequently, a 

touch presented by the non-stretchable sheet 2 would he 

deteriorated. 

In the apparatus 1, .a value corresponding to the chord 

dimension Ll of the ridge 1 divided by a dimension L3 between 

a pair o~ the adjacent ridges 7, more specifically, between one 

end of the one ridge 7 and one end of the adjacent ridge 7 opposed 

to each other should be in a range ot o .1 - 0. 5. At the value 

less than 0.1, the dimension of the respective flat surfaces 

9, 10 foxmed on the rolls la, lb, respectively, would be 

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 seal lines would 

increase on the non-stretchable sheet 2 as well as on the 

stretchable sheet 3, resulting in a deteriorated touch of the 

composite sheet 12. 

A stretch ratio of the composite sheet 12 made by the 

appar~tus l can be ealeulated according to the following 
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equation: 

Stretch ratio • {(L2 + L3/Ll + L3) - l} x 100 

where 

Ll = chord dimension of ridge 7 

L2 • arc dimension of ridge 7 

L3 =dimension between adjacent ridges 7, 7. 

The stretch ratio of the composite sheet 12 should be in 

a range of 33 - 318 %. 

r19. l ls a perspective view of the elastic composite 

sheet 12 made by the apparatus 1. The composite sheet 12 

comprises the non-stretchable sheet 2 and the stretchable sheet 

3 latninated with each other wherein the non-stretchable sheet 

2 is tormed thereon with a plurality of the crests 2a extending 

in one direction and a plurality of the practically flat troughs 

2b defined between each pair of the adjacent crests 2a and 

extending also in the one direction. The non-stretehable sheet 

2 is sealed at the trouqhs 2b with the surface ot the stretchable 

sheet 2 and the crests 2a of the non-stretchable sheet z 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 on the non-stretchable sheet 2 
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extend. 

The non-stretchable sheet 2 may l>e formed by a nonwoven 

fabric of theatoplastic synthetic resin .fiber. The nonwoven 

f abrie m.ay be selected from those of various types such as spun 

lace-, needle punch-, melt blown-, therJDal bond-, spun bond­

or ehemical bond-type. The non-stretchable sheet has a basis 

weiqht preferably ot 15 - 80 9/m2
, Jl\ore preferably of 20 - 60 

9/rr. Component fiber for the nonwo\ten fabric may be selected 

from various types of thermoplastic fiber such as polyolefine, 

polyester and polyamide fibers, and conjugated fiber such as 

polyathylene/polypropyrene or polyester conjugated fiber. 

The stretchable sheet J may be formed by elastomer of 

thermoplastic synthetic resin. The elastomer may be selected 

from a group includinq polyolefine, polyester, polyamide and 

polyurethane 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 a:r:e fed to the apparatus 1 after the oppoaed 

surf aces of these two sheets 2, 3 have been bonded to each other .. 

Travellin9 through the apparatus 1 between the ridges 7 and the 

grooves 8 thereof, the non-stretchable sheet 2 ta torcibly 
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stretched by the ridqes 7 and broken. Contraction of the 

stretchable sheet 3 causes the non-stretchable sheet 2 also to 

be contract~d and thereupon the composite sheet 12 is formed 

with gathers. 
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WK.AT IS CLAIMED ISz 

1. An apparatus for making an elastic composite sheet 

comprising a pair of rolls opposed to each other adapted to bond 

respective surfaces of a non-stretchable sheet and a 

stretchable sheet placed one upon another and fed together into 

a nip of said pair of rolls to eac~ other, wherein: 

one of said rolls is fonned on a peripheral surf ace 

thereof with a plurality of ridges projecting outward radially 

of said roll and extending circumferentially at predetermined 

intervals while tha oth•i: of said rolls is formed on a peripheral 

surface the~eof with a plurality of grooves recessed inward 

radially of said roll and extendinq also eireumferentially at 

predetermined int8%'Vals; 

said ridges are engaged with said grooves with spaces left 

between surfaces of said ridges and said qrooves to form said 

non-stretchable sheet on a surface thereof with a plurality of 

stripe-like crests extending in one direction and a plurality 

of flat troughs each defined between each pair of the adjacent 

crests; and 

said non-stretchable sheet is bonded alonq said troughs 

to the surface of said stretchable sheet. 



-~·- ... ·. 

I llUllHIJlill Hll lllll II llll 
* C L M S * 

2. The apparatus according to Claim 1, wherein a value 

correspondinq to an arc dimension of each said ridge as measured 

in a seotion of said rolls divided by a chord dilllension of this 

rid~e defined between opposite ends of said a~e ie in a range 

Of 1.5 - 4.5, 

3 . The apparatus according to Claim 1, wherein a value 

corresponding to said chord dimension of said ridge as measured 

in a section of said rolls divided by a dimension between each 

pair o:f the adjacent ridqes as measured between adjacent ones 

of respective ends of these two ridges is in a ran9e of 0.1 -

0.5. 

4. The apparatus according to Claim 1, wherein a stretch 

ratio of said composite sheet as obtained transversely of the 

direction in which said crests extend is qiven by an equation1 

Stretch ratio • {(arc dimension of ridge + dimension 

between each pair of adjacent ridqes as ineasured between 

adjacent ones of respective ends of these two ridges/chord 

dimension of ridge + said dimension between each pair of 

adjacent ridges as measured between adjacent ones of respective 

ends of said two ridqes) - 1} x 100; and 

said stretch ratio is in a range of 33 - 318 t. 
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5. The apparatus according to Claim 1, wherein said non-

stretchable sh6et is formed by a nonwoven fabric of 

therm.oplastie synthetic resin fiber while said stretchable 

sheet is formed by elastoaer made of thermoplastic synthetic 

resin and said non .. atretchable sheet and said stretchable sheet 

are heat-sealed with each other by said pair of rolls. 

6. A process for makinq an elastic composite sheet 

oomprising a step of teeding a non-stretchable sheet and a 

stretchable sheet placed one upon another together into a nip 

of a pair of rolls opposed to each other and thereby bonding 

respective surfaces of said non.stretchable sheet and said 

stretchable sheet to each other, wherein: 

one of said rolls is formed on a peripheral surf ace 

thereof with a plurality of ridges projecting outward radially 

of said roll •n.d extending circumferentially at predetermined 

intervals while the other of said rolls is formed on a periphe.ral 

surface thereof with a plurality of groo~es recessed inward 

radially of said roll and extending also circ\llllferentially at 

predetermined intervals, and said process comprises the steps 

Of; 

enqaqing said ridges with said grooves with spaces left 

between surfaces or said ridges and said grooves to .form said 
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non-stretchable •beet on a surface thereof with a plurality of 

stripe-like crests extendin9 in one direction and a t>lurality 

of flat trouqhs each defined between each pair of the adjacent 

crests; and 

bonding said non-stretchable sheet alon9 said troughs to 

the surface ot said stretchable sheet. 


