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COMPOSITE PLASTIC SBEB'l AND PROCESS FOR. MAKING TD SAME 

This invention relates to a, composite sheet suitable as 

an illportant component of disposable garments such as 

di&poa@le diapers, sanitary napkins and disposable qowns used 

in medical field and also to a process for making au.ch a composite 

sheet. 

It ia well known to use a plastic film or nonwoven fabric 

as breathable but liquid-resistant sheet constituting 

disposable 41azmenta. As it is well known, a hydrophcbi.c plastic 

:film may be added with 9I'ains of inorganic fill~ snch as barium 

sulfate and then stretched to oJ>~ain a liquid-resistant plastic 

film having fine pores for breathability. As it i11 also well 

knownr hydrophobic themoplastic synthetic fiber may be 

processed to form a nonwoV'eti fabric having an appropriately high 

fiber den.ity, i.e., aJ>propriately small fiber interstices and 

thereby presenting desired breatbability and 1iquid­

res1stance.. It is also possib1e to imp.rove the liquid­

.resistance by subjeetinq the nonwoven fabrie to water repellent 

'finish. 

The term. "liquid-resistance• used herein should be 

understood to mean a property enabling penteation as well as 

exudation of body fl~ids to be practically avoided. 
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The plastic film of prior art may give a. wearer of the 

disposable 9annent using such plastic film so-called 

plastic-like touch peculiar to such plastic film and the 

plastic-like touch is often disliked by the wearer. On the 

contrary, the nonwoven fabric rarely gives the wearer a 

plastic-like touch even when the nonwoven fabric is made of raw 

material similar to that of the plastic film. Increasing of 

1:he fiber density certainly results in an improvement of the 

liquid-resistance but at the oost of a soft touch desired for 

the nonwoven fabric, an increased amount ot the fiber used to 

make tbe nonwoven fabric and a correspondingly higher cost of 

the nonwoven fabric. 

It is an object of this invention to provide a breathable 

but liquid-resistant composite sheet offuinq soft and 

nomfortable touch. 

Aecording to a first aspect of this invention# there is 

provided a composite plastic sheet suitable as.an impoxtant 

component of disposable garment and, according to second -

£ourth aspects of this invention, there is provided a process 

for nakinq the composite sheet. 

The first aspect of this invention relates to an 

improvement in a composite plastic sheet comprising a first 
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plastic film layer toming an upl>er surf ace of the sheet, a 

second plastic fila layer for.ming • lower surface of the sheet 

ud a theDlOplast~ synthetic fU>roua assembly layer dJ.spo$ed 

between the first and second plastic film layers and joined to 

the first and second plastic film layers, respectively. 

The illprovment according to the first aspect of this 

invention ill in that the first and second plasti.c !film 1ayers 

and the fibrous assembly layer are hydrophobic; the first 

plastic fila layer includes a plurality cf first plane regions 

apac:ed one from another and extending parallel one to another 

1D. one direction and the second plastic film layer includes a 

plurality of second plane regions spaced one from another and 

extend1n9 parallel one to another in the one direction wherein 

each of the first and second plane regions bas a thiokness of 

0.001 - o.os mm and a width of 0 .. 03 - 1 mm and wherein, of each 

pait: of adjacent first plane regions and each pair of 

adjacent second plane regions, at least each pair of 

adjacent first plane regions are connected with each other 

by a pluxality of bridge-like regions extending across the 

adjacent plane regions J of the first and second plane regions, 

at 1ea1t first plane regions are foxmed along edges thereof with 

first rising reqions extendinq upward from an upper surface of 

the plane regions so as to undulate sawtooth waves in the one 
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direction; 

the second plastic film layer partially underlies regions 

of the f~rous aaaembl~ layer defined between each pair of 

adjacent first planere9ions; and the fibrous assembly layer 

comprises component fibers joined t.ovether by mechanical 

entan9l•ent, h••t-eeal.i.n9 or adhesion joined and is jo.ined to 

a lower surface of tbe first plane regions and an upper surface 

of the second plane regions. 

The second aspect of this invention relating to a process 

for me.king a composite plaetic sheet coaprises the steps of: 

a. continuously feeding a composite web comprising a 

hydrophobic plastic film. web and a theDD.Oplastic synthetic 

fibrous assembly web underlying the film web and joined to a 

lower surface of the film web in one direction; 

b. subjecting a lower surface of the continuously fed 

composite web to high pr&ssure columnar water streams and 

thereby breaking through the film web the high pressure columnar 

water streams 1n the one direction according to traces of the 

hi9h pressure colUltUlU water streau to form the film web with 

a plurality of first plane regions extendin9 parallel one to 

another in the one direction, a plurality of openings extending 

}?arallel one to another in the one direction between respective 

pairs of adjacent first plane regions, ·a plurality of first 
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rising regions extending from edges of the first plane regions 

defining the respective openings substantially in the same 

direction as the_ high pressure columnar water streams so as to 

undulate in the one direction substantially like sawtooth waves 1 

and a plurality of bridge-like regions extending across 

respective the openings to connect each pair of adjacent 

plane regions with each other1 and 

c. joining a plurality o.f plastic film strips ex.tending 

parallel one to another in the one direction to a lower surface 

of the fibrous assembly so that the plastic filll\ strips at least 

partially underlie portions of the fibrous assembly web defined 

by the respective openings. 

~he third aspect of thia invention relating also to a 

process for making a composite plastic sheet comprises the 11teps 

of1 

a. continuously f~ing composite web comprising a 

plastic film web and a fibrous assembly web underlying the film 

web and joined to a lower surface of the f~lm web in one 

direction; 

b. subjecting an upper surface of the continuously fed 

composite web to high pressure columnar water streams and 

thex'eby breaking through the film web by the high pressure 

columnar water streams in the one direction according to traces 
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of the high pressure columnar water streams: 

c. subjecting a lower surface of the coaposita web, 

substant_iallJ in accordance with the traces of the hiqh pressure 

colamnar water stream, to high pressure colUlllJlar water streams 

to form the fila web with a plurality of first plane regions 

extending parallel one to another in the one direction, a 

plurality of openings extending parallel one to another in the 

one direction between respective pairs of adjacent first 

1;1lane :regions, a plurality of first rising l"egiona extending 

from edges of tbe first plane regions defining the respective 

openings substantially in the aaine direction as the high 

pressure columnar water streams so as to undulate in the one 

direction substantially like sawtooth waves, and a plurality 

ofbridge-likeregionsextendingacrosstherespecti.veopenings 

to connect each pair of adjacent plane reqions with each 

other; and 

d. joining a p1urality of plastic fillll stri.ps extending 

parallel one to another in the one direction to a lower surface 

of the fibrous assembly web so that the p1astic film strips at 

least partially underlie portions of the fibrous assembly 

defined by the respective openings. 

The fourth aspect of this invention relatin9 also to a 

processtormakingacompositeplasticsheetcomprisesthesteps 



-7-

of: 

a. continuously feeding composite web in one direction, 

~he composite web comprising an upper plastic film web, a lower 

plastic fila web and a fibrous assembly web disposed between 

'the upper plastic filln web and joined to a lower surface of the 

upper plastic film web and to an upper surface of the lower 

plastic film web in one direction; and 

b. subjecting an upper surface of the continuous17 fed 

composite web to high pressure columnar water streams and 

thereby breaking through the upper and lower p1astic film web 

in according with traces ot the high pressure columnar water 

streams in the one direction to foi:m the upper and lower plastic 

film with a plurality of first plane re9ions extending parallel 

one to another ia the one d1reet1.on, a plurality of openings 

extending parallel one to another in the one direction between 

respective pairs of adjacent first plane regions, a 

plurality of first rising regions extending from edges of the 

first pl1.ne regions defining the respective openings 

substantially in the same direction as tbe high pressure 

oolUDplar water streams so as to undulate in the one direction 

s11bstantially like sawtooth waves, and a plurality of 

bridge-like regions extending across respective openings 

to connect eae!h pair of adjacent plane regions with each 
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other. 

rig. 1 is a perspective view showing a panty liner 

partially broken away; 

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

J"ig. 1; 

Pig. 3 is a fragmentary perspective view of a composite 

aheet; 

Fig. 4 is an exploded. perspective view of the composite 

•heet; 

l'ig .. S 18 a sectional view taken along line v - v in Fig .. 

Fig. 6 is a sectional view taken along 1ine VI - VI lJl 

!'19. 3~ 

Fig. 7 i9 a view similar to Fig. 3 but showing another 

embodiment; 

Fig. 8 is an exploded perspective view of the composite 

sheet shown by .Pig. 7; 

Pig. 9 is a view eiailar to Fig. 3 but showing still another 

embodimenti 

Fig. 10 is an exploded perspective view of the composite 

sheet shown by Fig. 9; 

Fig. 11 is a perspective view ot a disposable diaper7 
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Fig. 12 is a sectional view taken along line XII • XII 

in Fi9. 11; 

Fig. 13 is a diagram.illustrating an embodiment or the 

process aecordi.ng to this invention for Nking the eomposite 

sheet1 and 

Fig. 14 is a diagram illustrating another embodiment of 

the i>rocess according to this invention tor making the composite 

sheet. 

Details of a composite plastic sheet according to this 

invention and a process for making the same will be more fully 

understood :from the description given hereunder with re:teren.ce 

to the accompanying drawings. 

Fi9. 1 is a partially cutaway perspective view showinq 

a pantyliner 201 as a specific example of disposable garm.ente 

with its lower side up and Fig. 2 is a sectional view taken along 

line II - II in Fig. 1. The panty liner 201 comprises a body 

fluid absorbent layer 202 intended to come in contact with the 

wearer's skin and a liquid-resistant layer 203 intended to be 

placed against the wearer• s shorts. These two layers 202, 203 

are mechanically engaged together along an embossing line 204 

extending along a peripheral edge of the liner 201. 

~he body fluid absorbent layer 202 is provided in the form 
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of a water-ahso.rbent sheet-like layer comprising water-

absorbent fiber such as fluff pulp or rayon fiber or a mixture 

of such water-absorbent fiber and highly water-absorbent 

polymer or the like. The la:yer 202 is suitable for absorption 

of a small amount of menstrual discharge or the other body 

fluids. 

~he liquid .. resiatant layer 203 is foxmed by the composite 

plastic sheet 205 according to this invention. The sheet 2 05 

c01llpriees a hydrophobic inner plastic film layer 5 placed upon 

the absorbent layer 202, a hydrophobic outer plastic fil.Jll laye.r 

2 intended to eome in contact with a garment put on the wearer' a 

body, and a hydrophobic intemediate fibrous assembly layer 3 

disposed between the layers 2, s. The outer plastic tilm layer 

2 includes an adhesive region 216 funetioningasa fasteni.n9aeans 

by means of which the outer plastic film layer 2 is fastened 

to the garment of the wearer. The adhesi~e re9ion 216 is 

protectively covered with a strip of release paper 21 before 

the liner 201 is actually used. The liquid-resistant layer 203 

functions to prevent body fluids from permeating through the 

absorbent layer 2 02 to the shorts of the wearer and the presence 

of the liquid-resistant layer 203 thus protects the 9ament of 

the wearer from being soiled with body fluids. 

Pig. 3 is a fragmentary perspective view of the composit• 
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11heet 205 constituting the liquid-resistant layei: 203 and Fig. 

4 is a perspective view showing COJllPOnent members of the 

composite ebeet 205 as bein9 exploded 1n the vertical direction. 

The outet" plastic film layer 2 mating a part of the 

liquid-resistant layer 203 is of a flexible nature and comprises 

a plurality of substantially plane regions 8 extending parallel 

one to another in a direction indicated by a double-headed arrow 

Y, a plurality of openings 9 extendin.q in the direction Y between 

each pair of adjacent plane reqions 8, bridge-like regions 10 

extendin9 across each of the openings 9 in a direction indicated 

:by a double-headed arrow x to connect opposite edges 18 o:f each 

of said openings,, and rising regions 12 extending upward, as 

viewed in Fig. 2, from the edges 18 of the plane regions s. Said 

rising regions 12 irregularly undulate in the direction Y to 

form sawtooth waves. 

The fibrous assembly layer 3 is flexible and joined to 

the plane regions 8 ot the outer plastic film layer 2 from below 

as viewed in Fig. 2 so that the assembly layer 3 may be partially 

exposed within the respective openings 9. Within the openings 

9, component fibers 3A of the assembly layer 3 partially eztend 

O'lltwardly of the c:omposite sheet 20, i.e., upward as viewed in 

Fig. 2, linearly or so as to describe circular arcs. 

T'he inner plastic film layer 5 comprises a plurality of 
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plane film strip• 5A atendinq parallel one to another in tbe 

direction Y and joined to the fibrous assembly layer 3 from. below 

as viewed in Fig. 2. In ~his manner, the inner plastic film 

layer 5 fol:llS at least a part of the lower surface of the 

liquid-resistant layer 203. The fibrous assembly layer 3 is 

partially exposed between each pair of adjacent film strips SA, 

SA •nd, in these exposed regions, the component fibers lAot 

the assembly layer 3 partially extend toward the absorbent layer 

202 so as to describe strai9ht lines or circular arcs. 

Referring to Pi9s. 3 and 4, single dot chain lines 

extending downward from the edges 18 of tbe outer plastic film 

layer 2 function to project the respective openings 9 upon the 

lower .surface of the fibrous assembly layer 3.. Bach of the film 

strips SA partially underlies each region of the fibrous 

assembly layer 3 defined by each of the openings 9. 

Figs. 5 and 6 are sectional views respectively taken along 

lines V - V and VI - VI. 

Referring to Figs. 5 and 6, the outer plastic film layer 

2 1.s made of hydrophobic themoplastie material, of which the 

flat xegions 8 have a thickness of 0.001 .... o.os •and a w1d.th 

W1 of O. 03 - 1 mm as measured in the direction X between each 

pai:r of adjacent openiJ\gs 9, 9. Most of these openings 9 has 

a larger dimension in the direction Y. Each of the openings 
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9 preferabl7 haa a widtb 1'2 of o. o 5 - 1 llDll and a length 

corresponding to 1. 5 t.tmes of the width W2 or larger. 

~he bridge-like regions 10 0£ the outer plastic filll layer 

2 are fonned intemi.ttently in the direction Y. The bridge-like 

regions 10 include plane bridge-like regions lOAwhich are flush 

With the plane regions a and a:rc-ah•ped bridge-like ~egions lOB 

which inc1ude, in turn, the bridge-like reqions lOB having their 

proximal end11 19A appearing to extend from. the plane regions 

8 and the bridge-like regions lOB having their proximal ends 

19B appearing to extend in continuity with the rising regions 

12. (Jlefer also to Fi9. 3). The bridge-like regions 10 

preferably have a thickness equal to or less than the thickness 

of the plane regions 8 and a width w, in the direction Y (Refer 

to Fig. S) of a~ least 0.001-2 mm. 

A large majority 12A of the rising regions 12 are fomed 

by a portion of the outer plastic film layer 2 extendinq upward 

as viewed 1.n Pig. 3 from edges of the f ilin layer 2. ~hes a rising 

regions 12A b•ve proxiaa.l ends 16 contigUoue to the respective 

plane regions 8 and tree ends 17 extending upward from the 

proximal ends 16. The upper edges 17A of the .respective free 

ends 17 undulate along the respective edges 18. A height of 

the upper edges 17A as measured from the plane regions 8 varies 

in a range of 0-1 mm. The rising regions 12 include those 12C 
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formecl along edges of the bridge-like regions 10 and having a 

substantially the same hei9ht as said risinq re~ions 12A (Refer 

also to Pig. 3). 

'Ille embodiment in which the upper edges 17A of the rising 

regions l2A undulate to tom sawtooth waves wi1l J:>e described 

more in details witb reference to Fig. 5. The rising regions 

l 2A comprise an irregular array of triangular or substantially 

triangular portions 23 each defined by a substantially 

t:ightward ascendant oblique e1de 21, a substantially leftward 

ascendant oblique side 22 and the proximal end 16 extendi.09 

l>etween these two oblique sides 21, 22. The rising regions 12C 

also may undulate in the similar manner to the rising regions 

l2A. ~be ris1n9 regions 12 comprising these rising regions 12A, 

12C hav11 a thickness equal to or less than the thickness of the 

plane regions 8 so that the rising regions 12 PY be smoothly 

defol:ll\ed as they come in contact with tbe wearer's skin and 

consequently the surface of the liquid-resistant layer 203 may 

give the wearer smooth and soft touch. While it will be 

difficult to visually recoqnize the individual rising regions 

12, a plurality of rising regions 12 as a whole give the surface 

of the composite sheet 205 a fluffy appearance. The rising 

regions 12 diffusively reflect the light incident thereupon and 

thereby alleviate surface gloss peculiar to the plastic film. 
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The outer plastic film layer 2 including a plurality of 

openings t preferably has a breathability of s-100 om1 /am.1 
• 

e~ as measured according to the prescription of JIS (Japanese 

Industrial standards)-X.-1096 and a moisture resistance of o-zoo 

mm as measured according to the prescription of JIS-L-1092. The 

film layer 2 is made of aaterial selected from a group consisting 

of a hydrophobic thermoplastic film, an originally hydrophobic 

thexmoplastia tilm treated to become hydrophilic. !rile film 

used as stock material for the layer 2 may contain suitable 

colorant or fJ.l.ler such as titanic oxide or barium sulfate. 

!'he fibrous assembly layer 3 is made of material selected 

£roa a group consisting of theJ:mOplastie synthetic fiber, 

chemical fiber such as rayon fiber, a mixture of these synthetic 

fiber and ch•ical fiber, and such synthetic fiber and/or 

chemical fiber mixed with cotton fiber and/or pulp fiber. t'he 

fibrous as.eeml)ly layer 3 contains hydrophilic fiber of 5 w/w Ii 

or higher, preferably of 10 w/w l or higher, more preferably 

of 20 w/w' or bigher. More preferably, the asaenmly layer 3 

comprises nonwoven fabric bavin9 a basis weight of 2 - 50 9/ma, 

in which the component fibers are mechanically entangled and 

heat-sealed or adhesively joined together. The nonwoven 

fabric containing thermoplastic synthetic fiber or chemical 

fiber having a fineness of o .. OS - 15 deniers Jnay be selected 
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from a group consisting of a spun bond nonwoven fabric, a point 

bond nonwoven fa.bric, a thennal bond nonwoven fabric such aa 

an air-through nonwoven fabric:, a aelt blown nonwoven fabric 

•nd a spun lace nonwoven fabric. In its thickness direction, 

the fibrous aesembly layer 3 preferably has a breathability of 

S - 700 c:m.1/aa1 •sec as mea.sured according to the prescription 

JIS-L-1096 and a moisture resistance of 0-200 mm as measured 

according to the prescription JIS·L-1092.. Bondinq the 

assembly layer 3 to the upper film layer 2 and to the lower film 

layer 5 may be carried out usinq heat- or supersonic-sealing 

or suitable adhesive agent such as hot melt adheai1re aCJeat. 

Bacb. of the film strips SA constit11tin9 the inner plastic 

~ila layers has a thickness o:f 0.001 - o.os mm, a width P1 of 

O. 03-1. s mm. Each pair of adjacent film. strips 5A, SA define 

tberebetween a gap 51 (See Fig. 6) havinq a width Pl of 0.03~2 

mm, preferably of 0.03=1 mm. similarly to each pair of adjacent 

plane regions 8 in the outer plastic film 1ayer 2, each pair 

of adjacent film stripe SA may be also connected to each other 

via thebridqe-like reqions 10 extending across the gap 51 left 

between these adjacent film strips SA.. As illla9inary lines 

indicate in Fig. 6, reqions 53 correspondinq to the openings 

9 of the outer plastic film layer 2 projected upon the lower 

surf ace of the fibrous assembly layer 3 are partially occupied 
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by the film etrips SA. ror example, a particular one 53A of 

these regions 53 is occupied by the film strip SA hav1n9 a 

subst~ntially the same width as the openinq lying ahove this 

film strip SA. Another particular reqion S3B is partially 

occupied by a side edge portion 54 of the film strip SA lying 

mediately beneath the corresponding plane region 8. !he film 

strips 5A may contain suitable eolorant such as titanic oxide 

or barium a11lf ate. 

In the panty liner 201, tbe comPC?site sheet 205 

constructed aa has been described above is used to cover the 

lower surface (the \lpper surface aa vi.wed in Fig. 3) Of the 

body fluid absorbent layer 202 as indieated by two-dot­

c:hain-lines. With such liner 201, air channels exteiiding from 

the openings 9 to the gape 51 defined between respective pairs 

of adjacent film strips SA as indicated by two dot chain lines 

and these air channels allow the liner 201 to be breathable and 

tree trom stuffiness. 

In the liner 201 after its use, the ainount of absorbed 

Jll911st.nal di&charqe is substantially intercepted from the 

wearer's eyea by the plane regions e and said til.Jtl stripe SA, 

xespectiveJ.y, when the liner 201 is looked from its lower side. 

While the amount of menstrual discharqe staying between eaeh 

pair of adjacent plane regions 8r 8 otherwise might be seen 
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tbrough the openings '9, such amount of menstrual discharge is 

effectively intercepted from the wearer's eyes by the rising 

reqions 12 so far as the rising regions 12 take their positions . 

leaning inwardly cf the openings 9 .. Accordingly, iD this liner 

201, the liquid-resistant layer 203 ensures a hiqh 

breatbability and no significant amount of menstrual discharge 

is not conspiC'130\lS throqgh the liquid-resistant layer 203. !'he 

rising regions 12 leaning inward1y 0£ the openings 9 are 

exemplarily illustrated in rig. ' as the rising regions 12D. 

In addition, the liqui.d-reaistant layer 203 presents a 

ve1vet-1ike comfortable touch a~forded by the thin and soft 

rising regions 12 of the outer p1aetie fillll layer 2. 

Figs. 7 and 8 are perspective and exploded. perspective 

views sinlilar to Fi9s. 3 and 4, respectively, but showing 

another embodiment of this invention. Referring to 119. 8, the 

outer plastic film layer 2, the intermediate fibrous assembly 

layer 3 and the inner plastic film 1ayer S are illustrated to 

he separated one from another in the vertical direction. ':he 

01lter plastic: film layer 2 and the fibrous assembly layer 3 of 

these tbree layers are 11m1lar to the correspondinq layers 2, 

3 1.n P:19. 4. However, the inner plastic film layer S has a 

configuration which is aillilar not to that of the inner plastic 

film layer S but to that of the outer plastic film layer 2 of 
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rig. 4. Specifically, the inner plastic film layer 5 of Figs. 

7 and 8 comprises the pl•ne regions 58, the openin9s 59, the 

b~idge-like.refions 60 and the.rising regions 62 extending 

upward from the edps 68 of the respective plane regions SS. 

Within tbe respectin openings 9, 59, the component fibers 3A 

of the fibrous assembly layer 3 extend upward or downward ao 

as to describe straight linea or circular ares. 

In the composite sheet 205 comprising these outer plastic 

film layer 2, fibroue assembly layer 3 and inner plastic film 

layer s placed one upon another and joining toqether, the 

openings 9 of the O\lter plastic film layer 2 are aligned with 

the openings 59 of t:he inner plastic: f llm layer 5 in the thickness 

direction ot the sheet 205. In other words, the openings 9 

respectively bave their positions as well as their widths 

coinoidinq with the corresponding openin9s 59 as viewed in the 

direction x. However, this is not necessarily true for the 

relative position between the bridge-like regions lo, 60 

associated with the openings 9, 59, respectively. The rising 

regions 62 of the inner film layer 5 comprise those vertically 

extending into the fibrous assembly layer 3 from the edges 68 

of the respective plane regions 58 and those extendinfJ fro• the 

ed9es 68 to lean inwardly of the respective openings 59. The 

rising regions 62 are hydrophobic and not readily '1ettablewith 
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menstrual discharge and therefore prevent the amount of 

menstrual discharge from moving ctmrnwa.rd beyond a level of the 

2:'1e1n9 reqiona '2 into th;e openin9s 59. The rising re9ions 62 

extending to lean tnwardly of the openings 59 are effective to 

intercept the amount of menstrual discharge absorbed by the 

absorbent layer 202 and staying immediately above the 

respective openings 59 from the wearer's eyes. The bridge­

like regions 60 tunation in the similar manner. 

Fi9s. 9 and 10 are views similar to Fiqs. 7 and 8 but 

showing still another embodiment of this invention. This 

embodiment is similar to the embodiment of Pigs. 7 and 8 in that 

the c:omposite •beet 205 comprises the outer plastic film layer 

2, the intezmediate fibrous assembly layer 3 and the inner 

plastic: film layer 5 all beinci &Jmilar to those of Figs. 7 and 

8. While the respective openings 9 substantially coincide with 

the correspondinq openinqs 59 in the widths as well as the 

positions as measured and viewed in the direction x, this is 

not necessarily true for the positions as well as the widths 

of the bridge-like regions 1 o and 60 as viewed and measured in 

the direction Y. rile outer and inner fil.11 layers 2, 5 are 

provided alon9 their edges 18, 68 with the rising regions 12, 

62, respectively. These rising regions 12, 62 may comprise 

first and thil"d rising regions 12A, 62A both extending upward, 
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aia.q second and fourth rising regions 12B, 62S extending downward. 

~he rising regions 12A, 12B, 62A, 62B comprise t.hoee vertically 

extending up- or downward and those extending to .lean inwardly 

o:E the openin9e g or 59. In the outer film layer 2, the openings 

9A surrounded ))y the first :rising regions 12A and the openings 

9B are form.eQ altemately in the direction X. In the direction 

Y, the openings 9A surrounded by the first rising regions 12A 

are connected by the bridge-like regions 10 and the openings 

9B surrounded by the second riein9 xeqions 128 also are 

connected by the bridge-like regions 10. In the inner fila 

J.ayer 5, the openings s 9.& stir.rounded by the third risin9 regions 

and the openings 59B SlU:rounded by the fourth rising regions 

62B are fomed alternately in the directionx. In the direction 

Y, the openings 59A are connected by the 12ridge-11ke regions 

60 and the openings 59B also are connected by the hri~ge-like 

regions 60,. 

Though not illustrated, each pair of opposed. edges 18, 

18 with the opening 9 therebetween are formed along one of these 

edges with the first riainq regions 12A and along the other edge 

with the second rising regions 12B. similarly, each pair of 

opposed edges 68, 68 with the opening 59 are £ormed along one 

of these edges with the second ·risitl9 regions 12B and along the 

other edge with the fourth rising regions 62B. 
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With the parity liner 201 using the composite sheet 205 

accordin9 to the embOdillent shown by Figs. 9 and 10, the fint 

rising r~ions 12A of the outer plastic film layer 2 give the 

lower surface of the liner 201 a comfortable touch. The second 

ri•ing regions 12B of the outer plastic filll layer 2 extend 

inwardly Of the fibrous assembly layer 3 to prevent the amo\tnt 

of menstrual discharge from sideways moving, partic::ularly frma 

a.idew~ys moving toward the openings 9. The fourth rising 

~egions f2B of the inner plastic film layer 5 prevent the amount 

of menstrual discharqe froa sideways movin9 toward the openings 

59. The component fibers 3A of the fibrous assembly layer 3 

are hydrophobic, preferably water repellent can prevent the 

body fluids from. flowing into the openings 59 without 

substantially reducin9 a total breathable area of the openinqs 

59 so far as the eomponent fibers 3A extend from the openin.qs 

5' t.oward the absorbent layer 202. Of the first- fourth rising 

regions 12A, 12B, 62A, 62B, those extending to lean inwardly 

of the open.ings 9 or 59 serve to intercept the amount of menstrual 

discharge absorbed by the absorbent layer 202 from the wearer's 

eyes when the liner 201 is looked from its lower side. 

Fig. 11 is a perspective view of a disposable diaper 301 

and Fiq. 12 is a sectional view ta.ken alonq line XII - XII., The 

diai>er 301 has inner and outer surfaces defined by a 
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liquid-pexvious topsheet 302 and a liquid-impervious backsheet 

303, respectively, and an absorbent core 304 is disposed between 

these two sheets 302., 303. !'he diaper 301 _is lonqitudinally . 

coaposed of a front waist reqion 306, a rear waist reqion 307 

and a crotch reqion 308 extending between these two waist 

reqlons 306, 307. 'lhe diaper 301 is fonec! on its inner surface 

with a pair Of leakaqe barriers 311 extending alonq transversely 

opposite aide edges of the diaper 3 01 not only across the crotch 

r991on 308 but also across substantially entire ranges o.f the 

front and rear waist regions 306, 307. The diaper 301 is 

pxovided. along a longitudinal end 312 of the :.cea:r: trunk region 

307 and transversely opposite side edges 313 of the crotch 

region 308 vi.th an elastic member 316 associated with a 

waist-opening and elastic aembers 317 associated with le9-

openin9s, respectively. These elastic members 316, 317 are 

attached with a tension to the inner surfaces of the topsheet 

3 02 and the backsheet 3 03. A pair of tape fasteners 318 are 

attached to transversely opposite side edges of the rear waist 

region 307. 

The leakage barriers 311 is ude of the composite sheet 

205 i1lustrate4 in Fiqs. 3 - 10, for example, Figs. 9 and 10, 

each having a proximal edge 321 joined to the topsbeet 302 by 

means Of hot mel.t adhesive (not shown), a free edqe 323 provided 
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with an el.astic member 322 longitudinally extending and secured 

under tension to said free edqe 323 and an intermediate zone 

324 extending be.tween these two edges 321, 323. Longitudinally 

opposite ends 326 of each leakage barrier 311 are bonded over 

their entire width extending between the proxiJaal edge 321 and 

the free edge 323 to the topsheet 302 by means of hot melt 

adhesive (not shown). With the leakage barriers 311 of sucb 

anangement, contraction of the elastic member 322 causes the 

free edge 323 and the intermediate zone 324 to rise on the 

1:opsheet 302 as tlw diaper 301 ia curved as shown in F.iq. ll. 

The leakage barriers 311 allow the outer plastic film 

1-yer 2 of the eomposite sheet 205 illustrated in Fig. g to be 

used so that the layer 2 may define the inner side or tbe outer 

side of the diaper 301. In any ease, the leaka9e barriers 311 

are liquid-resistant and can reliably prevent the body fluids 

discharg&d onto the diaper 301 from lealdnq sideways. Tn 

addition, the presence of the openings 9, 59 ensures • 

breathab1lity of the leakage barriers 311 and the presence of 

the first and third rising regions 12A, 62A along the peripheral 

edges of these ope~ings 9, 59 gives the wearer of the diaper 

301 a soft touch. Putthemore, tbe first ... fourth rising 

reqions 12A, 12B, 62A, 62& function to prevent body fluids £rom. 

flowing into the openinss 9, 59 and. to prevent the amount of 



.. _. ......... ~.:·----... -·-· ... 

-25-

body fluids having flowed into the openings 9, 59 from exuding 

back the~efrom without substantially reducing the effective 

area of these openings 9, 59. In this manner, the 11quid­

rea1stance of the l.eaka9e barriers 311 is further improved. The 

hydrophobic fibrous assembly layer 3 has its fiber density 

ap'.llropriate1y adjusted so that a desired breathability may be 

ensured while body fluids maybe prevented from both flowing 

into and exuding from the openings 9, 59. If desired, the outer 

plastic filla l•yer 2, the inner plastic film layer 5 and/ or the 

fihroqa assembly layer 3 may be subjected to repellent finish 

to improve the liCJ'lid-resistance of the composite sheet 205. 

The composite sheet 205 according to this invention 

satisfies all three requirements, i.e., touch, breatha.bllity 

and liquid-resistance and therefore can be used for various 

applications other than the panty liner and the diaper as 

illustrated. For example, the composite sheet 205 can be used 

as the stock material for disposable garments such as disposable 

gowns adapted to be used in medical site or as component members 

of such disposable 9aX1ltents. 

Fig. 13 is a diagram schematically illustrating an 

Ulbodiment of the pxocess according to this invention for making 

the composite sheet 205 of Figs. 3 and 4. Prom the left hand 

as viewed in Fig. 13, a second web 102 comprising a hydrophobic 
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fibrous assembly intended to follR the inteJ:mediate fibrous 

assembly layer 3 is continuously fed. A first web 101 

comprising a hydrophobic themoplastic film web intended to 

fo:rm the outer plastic film layer 2 is fed frOll an extruder 121 

so that th• first web 101 in its themally softened state may 

be placed upon t.he secand web 102. These first and aecond webs 

101, 102 placed upon each other are fed together between a pair 

of pressure rolls 173, 173 adapted to bond these two webs 101, 

102 to each other and thereby to form a first composite web 104. 

ne first OODlposite web 104 is then trans~erred to a ~irst 

treating zone 122 in which the upper surface lOlA of the first 

web 101 c:onstitutinq the first composite web 104 is subjected 

to hiCJh pressure col'WIUlar water streams ejected from an array 

123A of nozzles arran9ed at a pred.etemined pitch transversely 

of the first composite web 104. The fir.st web 101 is broken 

th~ou91'1 its l.ooa.tions at 'which the hiqh pressure columnar water 

streams directly bit the first composite web 104. consequently, 

the first web 101 is fomed with a plurality of openin.9s 

extending in a machine direction (i.e. , a direction in which 

the first composite web 104 is fed) and arranged parallel one 

to another transversely of the first composite web 104. In this 

manner, a second composite web 106 is obtained. Under the 

effect of the collDmar water streams, the component fibers aay 
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sometillea partially project downward from the lower surface 

lOD of the second web 102 so as to describe etrai9ht lines or 

circular arcs. It should be understood that the first treating 

zone 122 may be provided with, in addition to the •J:"ray 123A 

of nozzles, eecond and third arrays 123B, l23C of nozzles 

adapted to eject the columnar water streams in order to from. 

tbe plurality of o~enings. The nozzle arrays 123A, 12319, 123C 

are pref'erahly a:n:al'lqed so that the individual nozzles i:n the 

reepective ar~ays as viewed transversely of the first composite 

web 104 aay occupy positions substantially ali9ned one with 

another and traces of the hi9h pressure water streams may 

coincide one with another. The first treating zone 122 is 

provided as its lover part with a suction mechani.Sm 124 adapted 

to sueh an excessi."1e amount of water bavin9 treated the first 

composite web 104. 

The second composite web 10' is then transferred to a 

second treating zone 126 provided with a plurality of nozzle 

arrays 127.l, 127B, 127C each eomprisillg a plurality of 11ozales 

arranged transversely of the second composite web 106 and a 

auction mechanism 128. In the second treating zone 126, high 

pressure columnar water streams are ejected from the nozzle 

arrays against the lower surface 1028 of the second web 102 

making a part Of the second composite web 106. The portions 
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of the f.ixst web 101 having been broken through by the columnar 

water streams in the first treating sone 122 are now turned 

:reversely })y the . columnar water streams, i.e. , from the lowex 
. . 

surface 1011 toward the upper surface lOlA of the first web 101 

to fom a third composite web 107. In this third composite web 

107, the eomponent fibers of the second web 102 partially 

project 1lpward from this second web 102 under the effect of the 

eolumnar water streams so as to describe straight lines or 

circular arcs. It 1a not essential that the traces fo.rmed by 

the columnar water streams ejected from the nozzle arrays 127A, 

1278, 127C should coincide 'fith the traces fomed by the 

colU1DJ1ar water streams ejected from the na~zle arrays 123A, 123B, 

123C iA the first treating zone 122 • However, the steps of 

shooting through the first web 101 and :reversely tu.ming the 

portions of the first web 101 having been broken through by the 

columnar water streatlls in the f 1.r&t and sacond treating zones 

will be easily achieved if the traces foJ:llled by the nozzle arrays 

123A - 123c and the nozzle arrays 127A - 127C. 

After the third composite web 107 has been subjected to 

a step of drying, a plurality of film strips 105 fonned by a 

second extruder 132 are fed along the direction in which the 

third composite web 107 travels and bOnded to tl\e rear Sltrface 

1028 of the second web 102 10 that the film strips 105 extend 
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P•rallel one to another. These film. strips 105 are preferably 

joined immediately after they are formed by the second extRder 

132, i.e., in their softened state, to the second web 102 under 

a pressure. In the third composite web 107, the film strips 

105 are bonded to the rear aurfaee 102B of the second web 102 

110 that the :film strips 105 at least partially lie within the 

openings fomed in the first web. A fourth compQsite web 108 

obtained in tbis aanner is taken up in the form of a roll and 

eventually cut in an appropriate size to use it as the eomposite 

sheet 205 of Pig. 3. 

In. the fourth composite web 108, the openings formed in 

the first web 101 ate intended to define the openings 9 of the 

composite sheet 205 and the portions of the first web 101 shot 

through by the ~olunmar water streams are Intended to define 

the rising regions 12. The portions of the first web 101 having 

resisted a9ainst the oolumnar water streams ara intended to 

define the bridge-like regions 10. ~he film strips 105 are 

intended to define the inner film layer 5 of the composite sheet 

205. 

Referring to Fig. 13, each of the nozzles in the arrays 

123A - 123C and 127A - 127C preferably has a diameter of SO -

150 JJ,m, the no%tles in each array are arranged trans~e~sely 

of the first web 101 preferably at a pitch of 0.2 - 2 mm, a water 
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pressure is preferably adjusted 1n a range of 30 - 200 kg/cm.2 

and a auction pressure is preferably adjusted in a rani• of 200 

- 1000 mm B.zO• In the first and second treating z_ones 122, 126, 

the web to be treated. is placed on supporting means such as a 

mesh screen and conveyed in a desired directioii. The first web 

101 and the second web 102 as well as the second web 102 •nd 

the film 11tripa 105 are ted at a rooa temperature and 

reepectively bonded together by beat-sealed together between 

a pair of heated rolls or by use of adhesive agent such as hot 

melt adhesive agent. 

The first web 101, the second web 102 and the film. strips 

lOS may be ueated, if desired, to make tbea hydrophilic at any 

step of the process for making the topsheet according to this 

invention. Fonaation of the openings by the high pressure 

coJ.umnar water streams is facilitated by using the first web 

101 uniaxially stretched along the direction in which the first 

web 101 is fed. The first web 101 and the film strips 105 

preferably have a thickness of 0 .. 001 - 0.05 a and the second 

weh 102 preferably has a basis weight of 2 - 50 9/m.1 • 

In tbe process schematically illustrated by rig. 13, the 

first treating zone 122 may be eliminated and the first 

composite web 104 may be subjected to the hiqh pressure columnar 

water streams only in the second treating zone 126 to make the 
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composite sheet 205. However, such process may result in the 

first web 101 having relatively narrow openings and relatively 

many bridge-like reg!Qns since the columnar water streams do 

not directly act upon tbe first web 101. 

Pig. 14 is a diagram similar to Piq. 13 but schematically . 

illustrating an.other embodiment of the process suitable tor 

ma.king the composit• sheet 205 of Figs. 7, 8 as well as the 

coaposite sheet 205 of Figs. 9, 10. According to this process, 

the r:trst web 101 in the form of plaetic: film in softened state 

immediately after fed from ~e first extruder 121 is joined to 

the upper surface 102A of the se~ond web 102 in the fo%11l o~ 

fibrous assembly, one hand, and the third web 103 in the £ona 

of plastic film in softened state immediately after fed :from 

a third extruder 113 is bonded to the lower surface 102B of the 

second web 102, on the other hand. The third web 103 is destined 

to define the inner plastic film layer 5 of the composite sheet 

205. In this manner, a fifth composite web 131 is obtained. 

The fifth composite we!> 131 bas its first web 101 treated by 

the high pressure columnar water streams ejected from the nozzle 

arrays 123A, 123B, 123c in the first treating zone 122. AS a 

resuit, a sixth composite web 132 is obtained, in which the rust 

and web 101 and the third web 103 both made of plastic film are 

formed with a plurality of plane regions and a plurality of 
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openings both extending in the machine direction. The sirth 

COlllpcJsite web 132 may be taken up in the form of a roll as 

indicated by maginary lines. The sixth composite web 132 taken 

up in this •nner has, in addition to the plane reqions and the 

openings, the riein9 regions extending froa the edges of the 

plane regions in the direction of the water streams and the 

bridge-like re9ions extending across the respective openings 

all fonned in the first and third webs 101, 103. Suoh sixth 

composite web 132 is useful as the composite sheet 205 of P1qs. 

7 and 8, in wJiich the first web 101, the openin9s, the rising 

regi.ons and the bridge-like regions formed in the first web l 01 

are intended to define the inner plastic film layer 5, the 

openin9s 59 and the rising regions 62 of the coaaposite sheet 

205, respecti.,ely. nethird web 103, the openings, the r1sinq 

re9ions and the bridge-like regions formed in the third web 103 

ar~ intended to de:fine the outer plastic film layer 2, the 

openings 9, the rising regions 12 and the bridge-like regions 

10 foX'Jll.ed in the third web 103. The component fibers of the 

second web 102 may project up- or downward from the openings 

59. The third web 103 preferably is made of film having a 

thickness of 0.001 - o.os llllll. 

It is also possible ta convey the sixth composite web 132 

to the second treating zone 126 instead of taking up in th• manner 
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as has been described above. In thU ease, the sixth composite 

web 132 has its third web 103 ia subjected ta the high pressure 

colamn~water streams ejected from 'the nozzle arrays 127A, 1278, 

127C in the second treating zone 126 to obtain a seventh 

composite web 133. A distance between each pair of adjacent 

nozzles in the respective no2zle arrays 127A, 127B, 127C each 

arranged transversely of the sixth composite web 132 is 

preferably dimensioned to be two fold or integral-fo1d largei: 

than the correspondinq distance in the first treating zone 122 

and some of the nozzles in t~e second treating zone 126 are 

preferably positi.oned to substantially coincide with some of 

the nozzles in the first treating zone 122. By arranging the 

nozzles in the second treating zone 126, some of the openings 

in the sixth composite web 132 arranged t:rans~ersely of this 

<:Oll\posite web 132 will be treated aiain in the second treatinq 

zone 126. In the vicinity of these retreated openings, the 

rising regions of the first and third webs 101, 103 are reversely 

turned by the columnar water streams to rise from the third web 

103 toward the first web 101. At the same time, the component 

fibers of the second web 102 may project upward from the openings. 

In the openin9s not treated in the second treatinq zone 126, 

the rising regions remain to be oriented as in the sixth 

composite Web 132. Of the seventh composite web 133, the first 
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web 101 may be used aa the outer plastic :U.lll layer 2 of the 

composite sbeet 205 or alternatively the third web 103 may be 

used aa the outer plastic film. layer 2 of the composite sheet 

205. on this step, the J:>itches at which the nozzles u-e arranged 

in the respective nozzle arraya 127A, 127B and 127C may he 

adjusted to convert the regularly altemate arrangements of the 

openings 9A, 9B and the openings S9A, 59B as illustrated in l'ig. 

9 to the other arrangements, for example, rather irre9"11ar 

arrangemente, respectively. 

It should be understood that the second treating zone 126 

may include, in addition to the nozzle arrays 127A, 127&, 127C 

adapted to reverse the orientation of the rising regions, nozzle 

arrays adapted to foni the third web 103 and/or the first web 

101 with new openings, new rising regions extending along these 

openings and new bridge-like regions extending across these 

%e4pective openings. 
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WBA! IS CLAIMED IS1 

1. A composite plastic sheet comprising a first. plastic film 

layer foming an uppu surface of said sheetr a. second plastic 

film layer foming a lower surface ot said sheet and a 

themoplaatic synthetic fibrous assembly layer disposed 

between these first and second plastic film layers and joined 

to these fi.J:at atld aecond plastic film !aye.rs, respectively, 

Wherein; 

said first and second plastic film layers and said fibrous 

assemJ>l.y layer are hydrophobic; 

sa:ld first plastic :film layer inclucles a plurality of 

first plane regions spaced one from another and ext.ending 

parallel one to another in one direction and said sec:ond plastic:: 

film layer includes a plurality of second plane z:e9ions spaced 

one from another and ext.endin9 parallel one to another in said 

one directi.on wherein eacb of said first and second plane 

regi.ons bas a thickness of 0.001 - o.os mm and a width af 0.03 

- l mm and wherein, of each pair of adjacent said first plane 

regions and each pair of adjacent said second plane regions, 

at leaat each pair of adjacent said first plane regions are 

connected with each other by a plurality of ))ridge-like regions 

extending across these adjacent plane regions; 

\ \11\11\\\1'\81\\ \\t\\ \\ \\\\ 
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of said tirit and second plane reOib~s, at least first 

plane regions are formed along edges with first rising regions 

extending \IPWard from an .upper surface said plane regions eo 

as to undulate sawtooth waves in said one direction; 

said second plastic film layer partially underlies 

~ions of said fibrous assembly layer defined between each pair 

of adjacent aaid first plane regionsJ and 

said fibrous assembly layer com.prises component ~ibers 

:bonded togethe~ by mechanical entangled, heat-sealing or 

adhesion joined and i.a joined to a lower surface of said first 

plane regions and an upper surface of said second plane regions. 

2. The composite plaati~ sheet according to ClaiJQ 1, wherein 

said fibrous assembly layer contains hydrophilic fibers of 

o-Sw/w ' or less. 

3. 'lhe composite plastic sheet according to Claim 1, wherein 

said first plastic film layer includes, in addition to the first 

plane regions fomed with said first rising regions, first plane 

regions fanned along their edges with second ria!ng regions 

extending downward from tbeir upper surface toward their lower 

surface so as to undulate substantially sawtooth-like waves in 

said one direction. 

1111t1111111r 111r1111n111 
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4.. ~he coapositi plastic sheet according to Claim 1, wherein 

said second plastic film layer is fo:rmed along the edqes of said 

second plane regions with third or fourth rising .regions 

extending from their lower surf ace toward their upper surf•oe 

or from the upper surface toward their lower surface so as to 

undulate substantially sawtooth-like waves in said one 

direction. 

5.. ~e composite plastic sheet according to Claim 4, wherein 

said third or fourth rising regions of said second plane regions 

underlie the vicinity of the re9ione of said fibrous assembly 

layer defined between each pair of adjacent said first plane 

regions • 

6. The composite plastic sheet according to Claim l, wherein 

said first and second plane regions are hydrophobic also in the 

vicinity of the rising regions thereof. 

7. ~he composite plastic sheet according to Claim 3, wherein 

said second r1s1n9 regions of said first plane regions or said 

third rising regions of said second plane regions extend into 

fiber interstices of eaid fibrous asseJlbly layer. 
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8. The composite plastic sheet according to Claim 3, wherein 

said second rising regions of said first plane re9ions extend 

to lean tQWard the adjacent first plane regions. 

9. The composite plastic ebeet according Claim 1, wherein. 

••id first and second plane regions have their posit.ions 

substantially aligned in a thickness direction of said 

topaheet. 

10. '.rhecompositep1astie sheet •coordin9t0Claim4, wherein, 

in said t:hickness direction of said topshaet, tbe ecSges of. said 

second plane regions for:med with said fourth risin9 regions 11.e 

l:>eneath the edges of said first plane regions formed with said 

second rising regions. 

11. The composite plastic sheet accordin9 to Claim l , wharei n 

said fibrous assembly layer is foxm.ed by a nonwoven fabric. 

12. A process for makin9 a eoapos1te plastic sheet compris1n9 

the steps of 1 

a. continuously feeding a composite web comprisin9 a 

hydrophobic plaatic film web and a thenaoplastia synthetic 

fibrous assembly web underlying said film web and joined to a 

I flltllf rlfllf Ill lllll ll llll 
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lower surface of •aid filA web in one d:.trel:tioft; 

b. subjecting a lower surface of said continuously fed 

composite web to high pressure.columnar water streams and 

thereby breaking throuCJb said film web by said high presstire 

col'Wll.1lar water streama in aaid one direction according to traces 

of said high pressure columnar water streams to form said fllla 

web with-a plurality of first plane regions extending parallel 

one to another in said one direction, a plurality of openings 

extendin9 parallel one to another in said one direction between 

respective pairs of adjacent said first plane regions, a 

plurality of first r111n9 regions extendin9 tram edges of said 

~!rat plane regions defininq respective said openings 

substantially in the sam.e direction as said high pressure 

col.wnnar water streams so a.s to undulate in said one direction 

substantially like sawtooth waves, and a plurality of 

bridge-like reqions extending across respective said openinqs 

to connect each pair of adjacent said plane regions with each 

other; and 

c. bonding a plurality of plastic film strips extending 

paral.lel one to another in said one direction to a lower surface 

of sai.d fibrous assembly web eo that said plastic film strips 

at least partially underlie portions of said fibrous assembly 

web defined by respective said openings. 
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13. A proeeaa for making a composite plastio sheet 

comprisin9 tbe steps of 1 

a. continu~usly feeding a coaposite web comprising a 

plastic fil.11 and a fibrous assembly web underlying said film 

web and joined to a lower surface of said film web in one 

direction1 

b. subjectinq an upper surface of said continuously feel 

90D1posite web to high pressure colUll\llar water streams and 

thereby breaking throuqh said film web by said hiqh pressure 

colUJllur water streams in said one direction according to traces 

of said high pressure columnar water streams; 

c. aubjectia9 a lower surface of said composite web, 

substantia.l.ly in accordance with said traces ot said hiqh 

pressure columnar water streams, to high pressure colUlllJlar 

"1ater streams to fem said film web with a plurality of first 

plane xegions extendinq parallel one to another in said one 

direction, a plurality of openings extending parall.el one to 

another in said one direction between respective pairs of 

adjacent said first plane regions, a p1urality of first ri•in9 

reqions extending troa edges of ·said first plane r~ions 

defininq respective said openings substantially in the same 

direation •• said high pressure columnar water streams so as 

to undulate in said one direction substantially like sawtooth 

I 1111111 ml~ lllff 11111 11 f Bf 
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v•ves, ud a plurality of bridge-like regions extending across 

respective said openinqs to connect each pair of adjacent •aid 

.plane :w:egions with each oth~; and 

d. joining a plurality of plastic film. strips extending 

parallel one to another in said one direction to a lower .s~rfac:e 

of aaid fibrous assembly web so that said plastic film strips 

at least partially underlie portions of said fibrous assealbly 

web defiued by respective said openings. 

14. A process for making a composite plastic: sheet c:omprising 

the steps of 1 

a. continuously feeding a composite web in one direction, 

said composite web comprising an upper plastic film web, a lower 

plastic film web and a fibrous assembly web disposed between 

these upper and plastic film web and joined to a lower surface 

of said upper plastic film web and to an upper surface of said 

lower plastic film wel:I in one di~action1 and 

b. subjecting an upper surface of said continuously fed 

composite web to hip pressure columnar water streams ejected 
. 

from a plurality of nozzles arranged transversely of said web 

and thereby breaking through said upper and lower plastic film 

web in according with traces of said high pressure colunm.~r 

water streams in said one direction to form said upper and lo\oler 

f "'11)'1111111111111111 
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plastic film web with a plurality of first plane re9ions 

extendin9 parallel one to another in said one direction, a 

plurality of openings extending parallel one to another in said· 

one direction between respective pairs of adjacent said ~irst 

plane regions, a plurality of first rising regions extending 

from ec19es of said first plane regions defining respective said 

openin~s substantially in the same direction as said high 

praeeu~e eo1umnar water streams so as to undulate in said one 

direction substantially like sawtooth waves, and a plurality 

of bri.d9e-like regions extending across respective said 

openings to connect each pair of adjacent said plane reqions 

with each other. 

15.. The process aceordinq t:o Claim 14, fUrther including a 

step 0£ subjectinq a lower surface of said composite web to hi9h 

pressure columnar water streams in accordance with some of the 

traces previously formed by high pressure columnar wate.r 

streanu1 on an upper surface of said composite web so that said 

rising regions of said upper and lower surfaces of plastio .film 

are reversely turned. 

16. The process aceordinq to Claim 15, wherein said high 

pressure columnar water streams ejected against said lower 

11111111: 111111111,111111111 tlll 
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surface of said cml.t;osite web break tbrott9h said lower and upper 

surfaces of plastic film to fo1.11 these lower and upper surfaces 

of plastic: film newly vith a plurality oi first plane regions 

extending parallel one to another in said one direction, a 

plarality of openings extending parallel one to another in said 

one direction between respecti.ve pairs of adjacent said first 

plane regions, a plurality of first rising regions exten.din9 

from edges of said first plane regions defi"ing respective said 

openings substantially in the same direction as said hiqh 

pressure columnar water streams so as to undulate in sai.d one 

direction substantially like sawtooth waves, and a plurality 

of brid9e-like regions extending across respective said 

openinqs to connect each pair of adjacent said plane reg.ions 

With each other. 


