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The invention concerns a lamnate of thernoplastic filmmaterials which
exhi bi ts wbnosghgoung porosity, in nore detail a porosi pyTwrhaloai2si east
over a part of the passage of a fluid fromone surface to the other has the
character of mcroporosity. Mcroporous filmor sheet materials, including

| am nates, find extensive use, in particular as "house wap filnf, roof
underlay and apparel which protects against rain, while allow ng noisture
to dissipate. For sucrLAemm\rreacoFcmsEmumpmsﬂstanmawmehyMrsst atic and
dynam c water pressure conbl ned h _easy pas age of .alJ and water vapour,
as well as yield tension, EXHIR : Ypagat I on resistance

are particul arly yHEpbdHBh co.lﬁsymsuéeanaﬁatéwiheumdgaé@wnmtma@na@wiow l'y
considered that the resistance to hydrostatic water gaiessure must be_ at

| east about GO®HP mr@w@mmg;poa@s%@rm%@ detay-a paesyWhichaidpastpuer par ef

requi r enent tﬁ@ba@a@@'o?éﬂum\ﬁb?ﬁ oWk 80riAdd tBltnd §thlepM@srthel8hsﬁa@fetr ofrat erials used
for the higher quality markets conprise fibrous sheets forne
off%ﬁ/ous film
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The manuf aCtéJ('EédéQ/eQBétlﬁ Haﬂfcula'ﬂ%%d?fs@%&é ﬁlnﬁr@)of Qﬁdb@!éy'&hGEppzﬁéf whichP! er
"house wap film' ch eag materials are used eg. |am nates of a neltbl own
fi brous web Ripi@cisagainsy @, Whie abewipg maistyede disgiPaie ms with perforations in
the range about 3 sﬂ:@pgﬁbhcbﬁoﬁe}ﬁe F\%ns@é‘f%%‘ﬁ dr‘b@ﬁhc hh@dﬁ‘?&(dﬁ@%afcé?r filmor

sheet material with throug gom porosity rel ativel h resistance to
hydr ost at i ¢ RipessiEeicembingd @’6 gasy Pﬁ@%%@'bﬁ@cﬂ Waiss V%%Fﬁirsb%‘"’ ‘é!% ahyeld to ot her

groups of cogRgIgh tingiukd &Pe@@trﬁ&ad {e8r plpEGAHIARESstah Sl arflulRIS | if t he

manuf acturing costs are reduced. The present invention ainms af su
reducti on ofimpgRamtadionrshgs (s LnderaydLie ogarially Wﬂsrs’@r%@a?f@g.r@%'%tﬁe@ ®gai nst

hydrostati ¢ [RiessticAyvat@stessuréthustBO bt iB5dt BEROSICHEMetRAINP ad nilkhals 100gh

strength pr é)ert ies In connection herewith. The invention is based on the
concept t hat20® Giarwates wﬂﬂﬂ%thﬁdqur&wéorfa\mp‘ar mosse prasfiioisleweh from one

ext ernal surﬁ@ﬁ&n%at@né@(]&é@fo?tﬁe%gﬁ& q@lhh?rma?k‘ét@E&ﬁ rigefifraGeshicstst

constrai ned channel stemforned in si e manner between the | am nat ed

surfaces, wipened h\éﬂ nine(TyMel @y aed B‘HH'@%QIS et fabiigsesiraisEerofeus s sage
from one extﬁ{mhnﬁaétbﬁﬁgecéhfts {1 ehdsRIFrodIces 4r@ rhibBhibh!t Bbf SfipR “ouskem t akes

pl ace through one series of perforations made in one of the |amnate plies,
while the Wwrap film” cheaper materials are used eg. laminates of a meltblown flbl’OUS web and

non-woven fabrics or reinforced films with perforations in the range about 50-
100pm. o

It can be expected that the market for film or sheet material with
throughgoing pofosity but relatively high resistance to hydrostatic pressure and
good strength properties can be extended to other groups of commodity articles eg.
to “breathable” industrial bags, if the manufacturing costs are reduced.

The present invention aims at such reduction of manufacturing cost without
sacrificing the resistance against hydrostatic pressure, and in an important
embodiment also aims at high strength properties in connection herewith.

The invention is based on the concept that a part of the way which a fluid
must pass to reach from one external surface of a laminate to its other external
surface is a constrained channel system formed in simple manner between the
laminated surfaces, which therefore are only spotbonded or linebonded. The
passage from one external surface of the laminate to this interfacial system takes
place through one series of perforations made in one of the laminate plies, while the
passage from the interfacial channel system to the other external surface of the



passage fromthe interfacial channel systemto the other external surface
of thelam nate takes place through another series of perforations in the
ot her pl ywowber@bsst he two series of perforations are mptwalrhys@beeel aced.
The product according to the invention is a |lam nate of thernoplastic film
mat eri al s exhi biting throughgoing porosity and conprising plies A and B, A
having an inner surface A 1 partly in céntact with B and an outer surface

A2, and B having an inner surface 1 partly in contact th A and an outer
surface B2, lamimateitakes plase $irpwg) @TOt'&QfﬁPr'ﬂ%@iBemt@tnﬁéﬂt"@)@%tp“f’or a
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manner t hat erée s tem between A 1 Bl connecting
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t he gap bei y’surface irregularrtres’in surface A 1 and/or Bl
wher eby thelasumaftloé)ebmq]nrAae@an(ﬂurfadem@1 Bod 8dPeiy recedi ng portions. As
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syst em needs not evconstrai ne OoVer, need only that at Ieast
a part (in the cbpestablished ecsuchalissantiriueps mﬂnﬂ?f '@?ﬁt theee 'éﬁ%{ a ghAHELL i on
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general ly abbi crorre ers or | earer understandi ng of this,
ref erence i sithatlieastori@ ajshe pSforatiansis B, And epnnekting heyvaiailyiohtheart of the
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a | aninate of theharagtedsad io tlnattlthnouglxht |§a$t|m@afflﬁfrﬁﬁfgﬁfgflﬂchéuﬁ'&ls%@qcyon| n
which ply Atr%av%ﬂqg |§\A§(T'ch g&feoély]adoﬁt (ﬁhﬁgm leé@hﬁag%ﬁ% ¥irtdteM toB havi ng

a surface B act | am nated to B by a
| ami nat i on pmmamasB1 the getpi singfosnes by auréare isaaylaiestin Ayfacend hand/snBl ayer on

A and/ or ﬁha[%ﬂttﬁéjsﬁ%e Klp‘?@ d§ l%ﬁﬁalhglﬂds&f‘éﬁoet@céWh Poﬂ’ioﬂs and Bl are in

cont act and W € process are €ach provided with perforat ons and
A and B are in rdgiisappear hdieisor timistertacial pysten hedhargemectione AbiasRht j al 1y
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the claims called the barrier part) of the channel connection between a perforation
inAanda perforatlon in B is confined to a gap of generally about 200 micrometers
or less. For clearer understanding of this, reference is made to Figs. 13a and 13b
in which a substantial part of the interfacial passage takes place through flutes
which are much less constrained. ‘

The present invention further relates to a process for forming a laminate of
thermoplastic films exhibiting throughgoing porosity, in which ply A having a surface
_A1 is brought into contact with ply B having a surface B1, with A1 in contact with B1,
and A is laminated to B by a lamination. process in which a coextruded lower melting
lamination layer on A and/or B is heated and at least partially melted while A1 and
B1 are in contact and in the process A and B are each provided with perforations
and A and B are in register with one another in such a manner that essentially no
perforations in A correspond to a perforation in B and the lamination between A and
Bis established in a discontinuous manner such that a channel system is formed

between A1 and B1 connecting the majority of the perforations in A each with at



B is established in a discontinuous manner such that a channel systemis
formed between A 1 and Bl connecting the majority of the perforations in A
each wi t hweth&agtsoane of the perforations in B via chaneelraprasndosizsh that a
majority of the perforations in Bis connected with at | east one of the
perforations in A via channels, characterised in the extrusion process or
subsequent derformation processes A 1 and/or B 1 is provided with surface
irregularit i es form ng protrudi ng bosses and adj acent receding portions

wher eby at néBﬁlﬁe%HH%ﬁloWntB oh chi¥ndipandaicn thitea majporiyesiween A 1 and B
lis Ilmte genera to about 200 mmor |ess and_the | am nati.on being
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distinctly prot rudlng portion of the surface of a film
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I nterfacial nnel sy st connects nutual |y dlsplaced series of
perforati onsonlayetSqe pI [ es is knowmn fromthe applicant's earlier invention,

publ i shed in WO AxQ4} 24 Zt%ése?ea% L%%B%%P@rlne{f’bér Fdt8rs 183 didipoBy Srotrubligt he

di sclosure in this patent application, there are no constrained,

interfaci al poniémelthgauriasead ainelwmes f'bﬁéb@ﬁf“aél%‘ﬁld?rﬁ%ﬂﬁ'%d wiieh. imaaskressi al
channel s beingk arreghdye i %Pfh%%n@ét%ﬂs\fv nﬁ%@tr@@%ﬁ&@%{&i@eﬂo@a’vé@%@hance to

hydrostatic pressure is ver he resistance to d%;@am c water
pressure (t@roidingswiagp posionsdhatihe masb %Jf%’sm'ﬂ'mqtﬁeﬁeg he HrotHsIAn MYt on

e ough 1 he dATLIR! BBl dielito 8RaEiortS the fRPBARAESS. O [ he, Sal d

publication, some constrain-can be 1 ntroduce i tion fIBrOUS
| ayer between t heThe ganethl goneapt Of/\ﬁﬂrf@tﬁlgr?owg?@g%fosﬁg'%?ﬁ'ﬁ?'@ not as
ef flclent ag,ddipuss %:h?e%"@%crfé SRR hidFREInneBe IndRaallyi diéplauaidt s of the

i nterfaci al ann system ording to the invention'the a must
be linmted t&erlgenépwdrytl%dﬂuthezd@snfﬁ(‘Sﬂ@W@fré’F‘sthérapP%‘tS parlipginyention;

preferabl e 5;?]%” dd iRVO%R- @%ﬂ?@@%@e Sp&dialy Blg 2430 HowWdiRr,Mh eledTediesie |nand

when a resi ceaanst 0 cmh rostatlc pressure is re ired, a gap of
about 50 m dhtsrmmré@pbllcaﬂ%sih@fﬁ)ﬁ%éoﬁ@@ﬂ%’eﬁﬁﬁe'&é’ﬂﬁlﬁﬁ?f”'@\/@ $8S BB ar r ow

as a few m g 8%%?% calith, theTEshcl %Hérﬂ{éﬁd Ubelﬁéfdf\ﬁnleh b?&lufé%sardsnebetsb hater.

However, gener e average ga d be no |ess tha r ef er abl
consequence the resstance%o Rydrostatlc pressure is very low, rhle thmresp tance y

to dynamic water pressure (to rain storm) is high and the possibilities for ventilation
through the laminate are particular good. As it appears from the said publication,
some constrain can be introduced by addition of a fibrous layer between the fluted
plies, which however is not as simple and not as efficient as the establishment of
the above mentioned barrier parts of the interfacial channel system. While
according to the invention the gap must be limited to generally about 200
micrometers or less, it is usually preferable that it be no more than generally about
100 micrometers, and when a resistance against 100 cm hydrostatic pressure is
required, a gap of about 50 micrometres or less may be needed. The gap may
even be as narrow as a few micrometers, but formed distinctly as will be described
later.

However, generally the average gap should be no less than 3 pm, preferably
no less than 5 pm, over a majority of the area which forms the barrier part. For
most purposes such as roof underlay, “house-wrap-film”, waterproof apparel,
sanitary products, breathable bags and other potential uses, in which good



no less than 5 mMm over a mpjority of the area which forns the barrier
part. For nost purposes such as roof underlay, "house-wap-filn,

wat er pr oovoapgarrgdos sanitary products, breathabl e bags aod/mreévenogst enti al
uses, in which goodventilation or vapour transnission is requested, the
sai d average gap should preferably be no I ess than 10mm Spot-or |inebonded
| ami nates, in which the piles are perforéted with the perforations in
different piles nutually displaced, are al so known from ot her patent

publ i cat i onsyenditibobl vapoUr EBAISSIOT Beoquestedh Bee jaid averaga gapsheid nat e f or
packi ng purp hSid . or several layers of a polyner sheet or
film provi d@%ﬁejﬁ?‘ﬁgﬁﬁf’iésésgg?@i?‘f% ng passage of gases and vapour, in
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unidirectionally i £l | r LM ' pol ymers,
the direction of @P@ﬁ{)ﬁ&%‘jék\%}é@? %%}%?Fﬁsaééj ol n#%lé&lpg%ﬁéapwotgﬁsé | am nat e.
In this pat ecunsisting petwosorrseverablayers ahg polyesasheador fitn,quevided with Beles fasl t he
passage of g n .Iﬂﬁ'ﬁfﬂ | I | n one ply
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with a pl ast?@y%'ﬁ%npéoe%p{egﬁlg%l%%ﬁ%sggggﬁB@a%{g?] H(Z)Sga '@?&? é eﬁ%%@%ﬁgg The webs
are Euppl Ledhwibidwth&iadicﬂninpgata&em dtretenably thedhdividdlyayeys eansist obsubstansialii cal
sparks. The fji.eld.. S | i i L AR, i . :
enbodi ment tﬂ@&é&ﬁ@@@(ggip %e%sfﬂ@ﬁpﬁ%oﬁaetfg# Q@HW@%%M a rgd{h\%ec@g?hognd t he
mhcr opﬁr f or atfi aiestation vawyirgvio adipbenglagermin thellamindtes gh dlve gatent, these i ”Y| osed
that there c I-St Wi set-up
a furt her - rceret SRLEEARFRIB SEUEE B blfirdiff S30d bl dhdly BUERABEMIRRC®
Bowdt hi s di stvaradiadent pitdsi feone toles & oreeply teshaley intthe gthes plyi andeuahaipssalieng t he
ondi ng syste - A- 4567 r I ' . 1 i ar

conpri sing t‘\%@]d\?gg'a@?p? ?céﬁ?n%l%})&rc g%@ﬁ@%‘%@%ﬁg@ﬁﬁ% a(;rne A@rﬂﬁégérg arranged
i n di spl acediregsiatitiemns rel ative to the openings in the other |ayer. The
vapour barrier offers i t ' | ur through
t he vapour barri err)%fég%l%ﬁ% @%g@ﬁggmrg?thggg ﬁ@gﬁ#%gtgﬂniﬁlgwghﬁgﬁt\ggggondensed
wat er f or medcaated tvith atpastic silnalesspécigllyecoatgsionapebar ¢daded non-wovens. The webs

are supplied with micro-perforations, preferably by means of electrical sparks. The
field of uses are in particular sanitary items. In an embodiment there is used two
such coated and microperforated webs, and the microperforations in the two webs
are mutually displacéd. It is disclosed that there can be distance between the two
webs with the purpose to set-up a further resistance to the passage of fluid, but ther
is no teaching of how this distance is achieved, neither is anything mentioned
regarding the bonding system.
US-A-4567080 (Korsgaard) concerns a vapour barrier comprising two

- vapour-tight layers. The openings in one layer are arranged in displaced positions
relative to the openings in the other layer. The vapour barrier offers a resistance to
the diffusion of water vapour through the vapour barrier from one side towards the
other, and enables condensed water formed on the other side of the vapour barrier
to travel in the opposite direction and to be evaporated from the first mentioned
side. This product is mainly thought of as a vapour barrier for use in connection
with roof construction comprising a vapour-tight outer covering. The holes have
relatively large dimensions, e.qg. (if they are circular) the diameter in the layer which



to travel in the opposite direction and to be evaporated fromthe first
mentioned side. This product is mainly thought of as a vapour barrier for
use i n comoeoddmmsowi t h roof construction conprising a vepowpbnic@iizsput er
covering. The holes have relatively |large dinmensions, e.g. (if they are
circular) the dianeter in the |layer whichis placed interiorly can be 20-30
mm while the dianeter of the other (extérior) layer can be about 5 . Due
to the water absorbing |ayer between the two |ayers of vapourtight materi al
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conpri si ng tieht peatérial diselepdhgiibisinrodyct aenstivatiudaasgit peibisayhresisNCe her e

are gas pass ' ; ' ' kM t O
perforations i dflﬁg%@ﬁﬁhéy@ﬁé%r&ﬁérbgéeﬁﬁp%ﬁF%\@Qﬁ%&flogaﬁgb‘ht%ﬁeﬁﬂlsmm di mensi on
of at |east 20rmm HBAT-RROFRLISEGS SOMRINS@ gas Rermanbia rriyreerid fdm laninglk  nor e
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films is by l'afinatin use of an appropriate adhesive
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pressure and dynam ¢ water pressure, but allow passage~of vapour and air.
For this pur peefimsand debnthe disianee between Practwerfiie js daieintpemby heat | east

t hr oughout t | : tis ROk : lals do
not _cant ai n IiEKnEEs oihe Bfocive; HGSTRT i BT ARl i ok e TREL Pt
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materials which can withstand hydrostatic pressure and dynamic water pressure,
but allow passage of vapour and air. For this purpose, surface A1 and B1 are
preferably hydrophobic at least throughout the barrier part. Care must be taken that
the raw materials do not contain any additive which may ruin the hydrophobic
properties if it migrates.

Thus an embodiment of the product according to the invention is
characterised in that the surface A1 and B1 consist of polyethylene at least where
they form the barrier part of the connections. For price reasons it is in fact
preferable that the laminate mainly consists of polyethylene (HDPE, LDPE or
LLDPE including metallocene or polymerised PE materials or polypropylene). The
hydrophobic character can be enhanced by admixing silicone rubber or silicone oil,
the latter in very small amounts into the surface layer, which in that case preferably
consists of a thin co-extruded layer. However, the laminate according to the
invention can also be applied for certain filtration purposes in which water must be



hydr ophobi ¢ character can be enhanced by adm xing silicone rubber or
silicone oil, the latter in very small amounts into the surface |ayer,

whi ch i n wbabosmase4pr ef erably consi sts of a thin co-extpgaak008en2s1
However, the |am nate according to the invention can also be applied for -
certain filtration purposes in which water nust beallowed to pass with

rel ative ease, and in such cases the constrained channel system should of
course not be hydrophobic. As nentioned in the introduction, certain
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between the different strength properties. WO-A-03/033241 and WO-A-04/094129

deal with improved strength especially at elevated temperatures. This is eg.

important for cement bags, which normally are filled at temperatures around 80°C

or higher. “Breathability” is also important for cement bags. In general, the present

invention can with advantage be carried out in conjunction with inventions disclosed

in the said two international applications.

In the above description of cross lamination, the expression “main direction

of orientation” has been used. This may require explanation. If a ply is uniaxially

oriented, or is biaxially oriented with one direction dominating, this is the “main

direction of orientation”

However, each of the plies A and B may consist of two or more films which

exhibit main directions of orientation. In this case the main direction of orientation in

ply A or in ply B is the resultant main direction, which eg. can be determined by

shrinkage tests at elevated temperatures after separation of ply A from ply B.

Normally the separation can easily be done by simple peeling, since as mentioned a



However, each of the plies A and B nay consist of two or nore filns which
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pol ypropyl ene at |ow stretching ratios and low stretching tenperatures.
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the surface #14eyatrgighinadsmpeeatiyrens Thisyreautign is in particular suitable as a
supplement to the surface irregularities produced by addition of material or by melt
fracture.
In all these cases (i.e. in the particulate addition, the melt fracture and the
stretching irregularity embodiments) the spot- or linebonding must usually be
established independent of the surface irregularities. Meltfracture can, as well
known, easily be promoted in a layer of LLDPE, which is very prone to meltfracture
if the shear velocity is high and the extrusion temperature low. Meltfracture is
otherwise considered a serious fault, but is in this embodiment of the invention
" beneficially utilized.
In still another system the surface irregularities are constituted by
overstretched, narrow linearly extending thinner regions of A and/or B. They create
narrow, linearly extending thicker protruding regions on surface A1 and/or B1. This
is further explained in connection with the drawings and the examples.
Also in this case, spotbonding may alternatively be established independent

of or on and confined to all or some of the bosses on A and/or B.
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the flutes a nner i ohS provi e-1ike
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perforations which is able to absorb water forned by
condensation ﬁ&%ﬁ&ﬁ&,ﬂd@”ﬁ@é‘&ﬁdband rel ease this water as vapour on the

ot her side. This fhedhtetmadiarg peaduct feorn skedipriodudtioatof thie peioas feshisateokered by
the narrow, ttrbe' ﬂ%@ﬁctrvﬁ%hoﬁﬁ h35 %ol‘é!éjén%?f&?étsd,% considered an invention in itself
and is useful for several purposes, since the flutes in ply A provides it with stiffness
in one direction, and the narrow linearly extending segmentally stretched thinner
regions of ply B provides it with improved tear propagation reeistance, at the same
time as the flutes as well as the pattern of thinner regions provide a textile-like
aesthetic effect. ‘

A special use of this embodiment including the perforations concerns a
laminate, which is able to absorb water formed by condensation on one of its sides,
and release this water as vapour on the other side. This product is characterised in
that the channels formed by the narrow, thinner regions are hydrophobic as
achieved by the choice of polymer materials, while at least a part of the channels
formed by the flutes are hydrophilic either due to contents of a hydrophilic filling
material in these channels or a hydrophilic coat on the part of surface A1 that forms
walls of these channels. The hydrophilic filling material may eg. be in a form of yarn
or fine hydrophilic granules. The application of filling material to the flutes is
described in the above mentioned publication WO 02/1 02592.
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preferably byini@asgiond shotlEprrsiabi) 8e Genoratybstlebe BBow 0.46-02rbiml Botior
helical gr O%\lllgss A and B may have interfacial surface irregularities formed by such
embossment, in which case the two linear patterns should criss-cross each other.
To achieve this, one ply may be embossed and stretched in the longitudinal
direction of a coextruded web (coextruded in order to obtain a suitable bonding
layer) while the other ply may be embossed and stretched in the transverse
direction. The embossment is preferably carried out by segmental stretching
transverse to the direction in which the bosses shall extend, in the former case
preferably by means of intermeshing grooved rollers with circular or helical grooves,
and in the last mentioned case preferably by means of intermeshing cog-rollers
which have the cogs extending generally in the axial direction. .
Alternatively both plies A and B may be prepared from a tubular coextruded
film, which in lay-flat form is embossed and orientated in its longitudinal direction
and subsequently helically.out to form a web with orientation and embossed pattern

on bias.



and in the |last nmentioned case preferably by neans of interneshing
cog-rollers which have the cogs extending generally in the axial direction.
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cutting, per§abaint RmaAE rest of the laminate and give an unaesthetic effect. In order to
cover this and convert the unaesthetic effect to an aesthetically pleasing effect, an
embodiment of the invention is characterised in that the segmental stretching is
carried out with grooved rollers on which there are intervals of missing cogs, to
obtain a stretching result in which there occurs a regular pattern of parallel linear
regions, which are without receding portions and have a width at least 10 times the
average width of the receding portions.

A further improvement in connection with the segmental stretching of tubular
film between grooved rollers, subsequent helical cutting, perforating and
crosslamination is characterised in a process that the perforations in the two plies A
and B formed in a regular pattern, and the directions of the criss crossing arrays of
receding portions are coordinated with this pattern in such way that essentially no
single thin portion in B leads from any perforation in A to any perforation in B.

Furthermore in this connection it is an advantage that a fluid under pressure,
preferably air, is passed through the laminate from the ply A side to the ply B side to
bend the receding portions in both plies in the direction of this flow, whereby
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such an extent that ere w Interftaclal passageways.
in which the surface irregularities are formed by meltfracture or by addition of a

particulate material to the lamination layer of A and/or B. In these embodiments the
roller pressure and the character of the roller surfaces which form the nip in the
lamination process, is of a high importance. If the pressure is too low or both roller
surfaces too hard, there may be larger areas which do not bond at all. If the
pressure is too high or one or the roller surfaces too soft, the two plies may bond to
each other to such an extent that there will not be formed interfacial passageways.
However, it is not difficult for a person with skills in plastic film famination to
establish suitable parameters for such lamination.

-In order to obtain well-controlled and exact displacement between the
perforation in ply A and ply B, the two plies are preferably perforated together with
the lamination layer on A facing the lamination layer on B. This common perforation
is carried out after the creation of surface irregularities, after the orientation, and
after spiral cutting of tube if this process is applied. In line with the perforation the
plies are separated but move parallel together towards the heat/pressure lamination
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| am nation to establish suitable paraneters for such |lam nation. |In order

t o obt ai nwoebdsroyesssr ol | ed and exact di spl acenent bet weerctrhe2@aniosati on in
ply Aand ply B, the two plies are preferably perforated together with the
| am nation |layer on A facing the lam nation |ayer on B. This conmon
perforation is carried out after the crd&tion of surface irregularities,
after the orientation, and after spiral cutting of tube if this process is
applied. In umtnend\nomhng tés passtge atyi Bis rdeedilighily langer o glighly sbotiertthaiy e

Il el
paral e o0g)Rehgl AR iy JAPRALPORU Gyl L Bhr e 1
?I ffelrence _t?ﬁrbrmjeadTbisﬁeaiverg podxtise methiod oﬂestablisdjir@@mlwdrmﬁpreﬁlen\Wen the
WO :
perf or at  on ATAGH e deftRies G SUEPRETe (e i) BOmhay BRPfoed

may be nut uahliye Biesgldveeiibri.n the [ateral di rectlon The conmon perforation

o e e IR AR SRt Rl RISy

movement of one of"hEFETPY I es fornmed
t he perfor ata mepredating thayemenadfl gnebe nadye uowoilna@dBsmiihiersizeznf theoholesie flat

di f

nei ghbour - hoPEgey R BireRirtefe st Bdhe uhc b BB R e psie farg ™ "

Er ef ter abl 3(; adimehs@n@pleféllfahﬁy gemerdlig @abutdn2-6f3 g ape tifeodistahembetwiebh nor rral ly
e at rando t ﬁ%ﬂ]

perforati onn%eéa"eqeéff(b&ﬁ% ﬁh‘gﬂeiw%qd %8 é%%LPM %ﬁou’oag lr?r@{bt%r%b%ht égs pl i The or

col d. Hot pepreteratly aboltdss- ﬂlﬁmrmdva@toegtaortdafahe pbréorptncurfsom&nomly\nelat be

surrounded béafqat g%%e%ha |ch tb%ﬁ%ﬁ‘ggréq%\?&h%g %@t ed and thicker than the

I medi atel y “fesistant effect and
enhances nost st r'em@péﬁcpaﬂmecanltase place het, Ie.mmlat Iecalmeltnrpgeofftbeatle&mr can be

d out h |
Further di scRdeRo! nereniibcaraft apvardocgtal 68 Parday wi BeisBlibthdidtles. B2
CP?sen an]g tllmtetqulal \ﬁmclarsegqmeréllgomgbmmtategahd#ncketr hmnstepanmedletelmdjamtpl i es
after perfora -
di spl aEementmel '?h ﬂﬁ%pl&s aﬁ%‘?&?‘"ﬁ%ﬁ@ ff)egggﬁ% %CL OEP& e{ﬁg&#@lgp eer;uesél 4
sol |td| fi gs ?Nttaa Iamhatlepefdt pedodration can Iues%frledmdt bvyfmaamsmf Hwbhe@dlw@' Rf the
mentioned relative ar . S
adj acent to @ﬁéﬂsﬂ 4 SPY 5&3#?‘%?3/ %‘%I%%gr'@g!r){l‘%ca?na&vgﬁ gg??mg%to onla fs: 32
by passage oK &bt [aerforaﬁcmtls oh@densamdftaeellesoaraspetforalk@eqogeﬂher liad eepalration,ofor may
be "shaved” off n# Bﬁgss?@?atﬁ‘é%g:gﬂ nrgx{egggﬁnﬁ%%lgﬁfopan%qﬁg%ut@e latter may be

stationery,
.displacement of the holes, must take place before the molten material solidifies.

When cold-perforation is used, and when the holes are of the mentioned relatively
large size, there will normally be formed a small flap adjacent to each hole in each
ply. These flaps can be laid down to one side by passage over a frictional surface
so as to keep the hole clean, or may be “shaved” off by passage over one or more
sharp biades. The latter may be stationery, may vibrate or may be endless moving
blades. In fact the preceding process which uses needle rollers or similar, needs
not really perforate the plies, it is enough that they form deeply protruding thinner
“bosses”, which then can be cut off by the blades to create the holes.

The needles or similar devices used for the protruding may be formed as
suitably shaped serrations on blades to form a “needle roller”, several such blades
may be assembled in close proximity to each other on the surface of a roller.
Alternatively one or more such blades may be assembled on a reciprocating device.
This is a simple method of arranging the “needles” close to each other and

renewing them when they are worn out.
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Further details of the invention will appear from the accompanying drawings,
of which ‘

Fig.1, which shows a section through a laminate according to the invention,
represents an embodiment in which the surface irregularities which establish the
interfacial capillary passageways consist of spotformed bosses in ply A, and both
plies A and B in themselves are cross laminates;

Fig. 2a and b illustrate the apparatus for making the product-of Fig 1.

Fig.2a in principle shows the line, and Fig.2b is an axial section through the
surface parts of the male and female rollers in the position where the embossment
takes place.

: Fig. 3 are two flowsheets showing two lines which together establish the
process according to another embodiment of the invention, namely the embodiment
in which the surface irregularities are formed as continuous longitudinal bosses by
transverse stretching between grooved rollers, and the film thereafter is
longitudinally stretched, while it is in tubular, lay-flat form, then helically cut,
perforated and cross laminated.



Fig. 2a and b illustrate the apparatus for naking the product of Fig 1.
Fig.2a in principle shows the line, and Fig.2b is an axial section through
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a |linear

Figs. 9a and b represent the roller set-up for perforation with hot serrated
blades. Fig. 9a is a section perpendicular to the axis of the rollers, and Fig. 9b
'shows, enlarged compared to Fig. 9a, the section x-x in Fig. 9a

Fig. 10 shows, in principle, a section through the laminate, which section
passes through the middle of a hot perforation. The section is parallel with
continuous bosses in A and perpendicular to continuous bosses in B.

Fig. 11 is an example of an appropriate pattern of holes and embossment in
plies A and B when both plies are supplied with continuous, linear bosses, and the
bosses in the two plies criss-cross. The pattern is such that fluid never can take a
straight route from a perforation in A to a perforation in B, thereby optimally utilizing '
the valve effect of the thin regions between the bosses.

Fig. 12 is a longitudinal section through the film shown in fig. 11 when it has
been under influence of pressure from a fluid on one side of the laminate. This
drawing illustrates the valve effect of the thin regions between the bosses.

Figs 13a and b shown an embodiment of the invention in which ply A is
fluted and ply B flat, but supplied with bosses, which together with the basis of the
flutes in ply A, form the interfacial capillaries Fig. 14a is a section perpendicular to



Fig. 11 is an exanple of an appropriate pattern of holes and enbossnent in
plies A and B when both plies are supplied with continuous, |inear bosses,
and t he bweess/i7msothe two plies criss-cross. The patter pcirgprsechod2Bat fl uid
never can take a straight route froma perforation in Ato a perforation in
B, thereby optimally utilizing the valve effect of the thin regi ons between
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through mel t gxtrudedlAy@le dithe offet GimednSion. The lamination has been established

through lower melting surface layers (3) and (4) of each ply. The latter are
uniaxially oriented and crisscross, A and B are both crosslaminates. The films have
been laminated under use of meltextrusion through meltextruded layer (5). Prior to
the lamination of A and B there was made perforations through each of the plies A
and B. Those in A are displaced from those in B. Perforations (6) lying in the view
section are fully drawn, while perforations outside the view plane (7) are shown with
interrupted lines (see Figure 2).

With reference to Figs. 2a and b, this structure can be produced as follows:
Upstream of the driven rollers (18) and (19) plies A and B are perforated by driven
pinrollers (not shown) which are synchronised with.rollers (18) and (19). The
surface of roller (19) is supplied with protruding knobs (20) and roller (18) with
corresponding holes (21). Roller (19) is heated at least to the melting point of the
lamination layers, but considerably below the melting point of the main laver.
Hereby ply A is embossed. Together with ply B it is transferred to the nip between



the lam nation of A and B there was nmade perforations through each of the
plies A and B. Those in A are displaced fromthose in B. Perforations (6)

| yi ng i n wbeossieréosecti on are fully drawn, while perf or atirmraosubeste t he
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whi ch produc@# cifaylar and the intermeshing grooves rollers are rotated at slightly differenct
circumferential velocities. There is hereby aimed at a shear parallel to the direction
of orientation, and it is believed that a velocity difference which produces, in
combination with the intermeshing between the grooved rollers, a pulling force
under about 45° to the direction of orientation, will be ideal for optimization of this
effect. The step 2) process and apparatus are further explained below in
connection with Fig. 5.

With respect to step 4), it was found that the highest longitudinal stretch ratio

and in general the best strength properties can be obtained when the
“semifibrillated” film material is allowed to contract in width, preferably almost freely.
To get the safest process and obtain conveniently high stretch ratios, this step is
preferably carried out between two or more closely spaced rollers moving at
different circumferential velocities. Before entering these stretching rollers, the ply
is preferably brought into a pleated state with the pleats parallel with the direction of

stretching. The pleating must be sufficiently deep to facilitate the stretching, but
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inherently cause a certain transverse expansion, which tends to make the film

wrinkled, and such wrinkles must be removed by suitable tentering means, e.g.
banana rollers. ‘

In the second process lines of fig. 3, steps 6), 7) and 10) are well known
from present cross lamination technology. Thus, step 6) is known from US-A-
248,366 (Rasmussen). However, the segmental transverse stretching between
grooved rollers (step 2) may cause the two sides of the lay-flat tube to block
strongly together even though there should normally not be any contents of iower
melting bonding component on the internal surface of the extruded film. However,
this blocking can conveniently be eliminated by a bubble of air, which is kept
entrapped between two pairs of niprollers installed in the “tumbling” unwind part.
This unwind part is shown in the above mention US Patent.

Cutting angles close to 60° or close to 30° are generally recommendable as
giving a tear propagation resistance in the final laminate which is significantly higher
than the tear propagation resistance of a corresponding 45° cross Iam’inate. The
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These frictiongly $474i8G6fn B9M&nd of GRWibfnaPiur¥BE Y103) 8hE (104),
respectively. These frictional surfaces can e.g. consist of emery cloth.
'Plies A and B are separated by means of the idle rollers (105), (106) and
(107), whereby the position of roller (106) or (107) is adjustable to effect and adjust
the displacement between the perforations in A and B, step 9). All rollers are
practically parallel with each other, but roller (106) or (107) has adjustment means
which enables a fine adjustment of the lateral position of the perforations in A
relative to the lateral position of the perforations in B. The frictional surfaces (103)
and (104) can be substituted by shaving blades, preferably in fast vibration
perpendicular to the movement of A and B. Another alternative, which is preferable
for obtaining optimum strength properties of the laminate, is the hot perforation
process explained below in connection with Figs. 9a and b and Fig. 10.
‘ The level of bonding strength is a compromise, as usual in cross lamination
technology. On one hand the product must not too easily delaminate under use, on
the other hand a high bonding strength will cause poor tear propagation resistance.
A proper level of bonding is achieved by a suitable choice of lamination layer.
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about 20-50pm.

A suitable industrial method of making a relatively exact adjustment of this
curvature is first to make the edges really sharp, then round them by electrolytical
polishing, and finally carry out electrolytical Cr-plating. These electrolytical
processes must of course take place under precisely established conditions.

In Fig. 5 the width of the thin regions is shown to be about equal to the width
of the bosses. In this embodiment of the invention it is preferred that the thin
regions in the final product should be narrower than the bosses to give the product
good stability. However, Fig. 5 shows the cross-section of the laid-flat tubular film
while it is tentered, and the width of the thin regions will be reduces when it leaves
the grooved rollers. Furthermore this width becomes pronouncedly reduced during
the subsequent longitudinal stretching. At the same time the bosses undergo a
very essential reduction of thickness, by a factor aimost equal to the stretch ratio,
while the relative reduction of thickness in the thin regions is much less.
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The microphoto was retouched for the sake of clarity.

In Figs. 8a and b, one of the two pairs of grooved rollers, namely (118) and
(119) have only one relatively sharp edge on the crest of each circular tooth,
namely (120) in the middle of the tooth. The teeth on (118) and (119) are mutually
intermeshing, each making one stretching zone (thin region), and the two pairs of
grooved rollers are in “registration” such that the middle of each tooth on roller (119)
almost touches the middle of a tooth on roller (112). In Fig, 8b the registration is

. indicated by the dash-lines (121). Means for securing exact “registration” between

grooved rollers in the manufacture of the latter are known from WQ-A-02-102592.
As a result of this “registered” transverse stretching the film will have formed two
bosses (122) on each crest of rollers (112) and (113), and thereby a still finer
pattern of embossment is achieved.

In Figs. 8a and b, rollers (112) and (113) are installed downstream of rollers
(118) and (119). It can also be the other way, namely that the former are installed
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eliminated by peeling before the molten material solidifies. It has been found that
this peeling, when done quickly enough, does not cause any formation of fibrous
protrusions. The peeling takes place under use of bars (127a) and (127b).
Hereafter mutual displacement of the perforation and lamination is carried out as
explained in connection with Fig. 4.

Suitable dimensions of the serrations on the blade are e.g. cross-section 0.2
mm x 0.2 mm and length 0.8 mm. The cross-sectional dimensions 0.2 mm x 0.2
mm are also suitable for needles which perforate by cutting at ambient temperature.

In Fig. 10, (128) shows the ring of molten, generally unoriented polymer
material around each hot perforation. (129) are thin regions in A. Thin regions in B
are not shown since it is considered that the section follows a boss in B. The ring
causes a pronounced cavity between A and B in the immediately surrounding paﬁ
of the laminate, but this portion is not wide enough to disturb the resistance to

hydrostatic pressure.
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helpful for obtaining high resistance to hydrostatic pressure.
The shown patterns of thin regions and perforations is only an example of
this valve effect. The valve affect can be enhanced by giving the laminate a
permanent structure as that shown in fig. 12. For this purpose a hot fluid, preferably
air under a suitable pressure can be passed through the laminate. This can e.g. be
carried out by drawing the laminate under longitudinal tension over a microporous
heated bar while blowing pressurized air through the pores of this bar. The surface
of the bar can conveniently be rounded like the surface of a roller. The heat will
stabilize the bent shape, but the temperature of the air should not be so high that a
significant transverse shrinkage will occur. For polyethylene or polypropylene
based laminates a temperature around 70-80°C will be convenient. Edge/guide
means may be applied to eliminate transverse shrinkage. Longitudinal shrinkage is
avoided by the longitudinal tension.
In Figs. 13a and b a part of the interfacial chénnel system is channels

formed by the flutes (9), while the constrained part of the channel system is formed
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flute is prefceéﬁnmsnts*wm@doat%eorhm@ tBW@ d@%ﬁée@f the flutes. Explanation
of this is given in exanple ply A B has a |lower nelting
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coextruded on one tubul ar Im and stri 8 have been
coext r uded o@naﬁdweﬂay@nma&h of these fitrps we&b\gﬁ% eﬂfud@ﬁ gt mccaantmwsd@uer
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strips extend |ongitudinally, and the an ul ar arrang was achi eved by
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films there wagie®fidwd ftbithd pUlyh&Rhte MR théﬂéﬁfreaidlr{o%om fnhhg@arrﬁ.h&&o%s such

as diatoneric earth_causing surface roughness in the form of bosses
al t er nat i vel Process-t The berdingis @otrothangingtgonfinestito tlmrsgots (@) where étg)é\nd\x@)s not

nmade of | owelinigmbét ﬁ%e%ﬂbWh ARhiek 'féb'es@@e ttﬁbeétﬁ; ﬁ]fe% viHich Mﬁalﬁlﬁfh@ difpst he
| ami nation process. The bonding is a spotbondi ng confined to the spots (a)
where (b) anép)(lg))rlented in the direction shown by arrow (12), and the sub-ply in B which faces
A and contains strlps (c) is oriented in the direction shown by arrow (13).
Perforations (14) in A are shown by full circles, and perforations (15)-in B by dotted
circles. They are mutually displaced, but there need not be coordination between
the strips and the perforations. Due to the surface roughness, fluid can pass
between the perforations in the two plies, and the passage is very narrow, creating
resistance to hydrostatic pressure.

Fig. 15 shows a cross-section of a laminate according to still another
embodiment of the invention. Each ply A and B in itself is a crosslaminate, and the
bonding between A and B takes place through lower melting surface layers , but this
is not shown in the drawing. As further explained in Example 5, each ply has
longitudinally extending thinner/thicker regions, which feature inherently is a result
of transverse orientation between grooved rollers, and normally is considered a
drawback, but in this embodiment of the invention has been beneficially utilized. It

is intended that the undulations in the surfaces which face each other; on one ply



intersect. The sub-ply in A which faces B, ie. the sub-plies which contains
the strips (b) is oriented in the direction shown by arrow (12), and the
sub- pl y iwoBoodni7edv4f aces A and contains strips (c) is owrcempeghsiom2she
direction shown by arrow (13). Perforations (14) in A are shown by ful
circles, and perforations (15) in B by dotted circles. They are nutual ly

di spl aced, but there need not be coordi ng4i on between the strips and the
perforations. Due to the surface roughness, fluid can Eass bet ween t he
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Appropriate temperature means that the lamination temperature must be so low that
shrinkage of the oriented, heat stabilised films can be avoided by use of simple edge-
holding means. For this purpose there is chosen a blend of 85% of the above
mentioned LLDPE and 15% of a metallocene VLDPE which starts melting at about
50°C and has the same mfi, trade name Affinity 8100.

The blow ratio is limited to about 1.2:1, the gap of the exit orifice is 1.5mm and
the final thickness of the extruded film 120um. There is hereby introduced a relatively

. high melt orientation. The tubular film in lay flat form is embossed by segmental,
transverse stretching, then in line herewith longitudinally stretched in ratio 3:1 and
finally, stillin line, heated to 90°C on rollers and at this temperature allowed almost free
contraction for stabilisation.

The embossment by segmental, transverse stretching is carried out at 40°C in
the manner shown in Figure 5. The thickness of the circular teeth is 0.3mm and the
division on each roller is 12.0mm as also shown in this figures. The edges on the
circular teeth have been rounded by hand, the radius of the curvature being about



to produce at an appropriate tenperature a bond not so strong that tear
propagati on resistance becones too |l ow, and not so weak that del am nation
becones avprodi@meos Appropri ate tenperature neans that tlpeTiER0BA20N
tenperature nust be so | ow that shrinkage of the oriented, heat stabilised
films can be avoi ded by use of sinple edgehol ding neans. For this purpose
there is chosen a blend of 85%of the alf/e nentioned LLDPE and 15% of a
net al | ocene VLDPE which starts nelting at about 500C and has the sanme nfi,
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ot her as a r eguildlentfto tineelirter srmtumen Figued e etoweher, éprdloy saker aflsiraplBication, thes
easily opened to tubul ar for y.a bbl ajr e Wwo
ordes, ana; porgatda? e ik i of n R Pofedro™50p SIS IPol 4P o
di recti on. Dueedies it hesestisled.cCThetpeules@esbgmdetrhie ngedige Tieré isaa dauntari bamow
40mm Two lengths of this filmare.cross:" ' . h a
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other film is 2mm. The lamination takes place at 80°C. Ten specimens of the laminate
were tested for resistance to hydrostatic pressure. The results varied between 25 and
35cm of water.
Example 2
The purpose of this example is to produce and test a sample of House-wrap-
film, made by modification of the Figure 3 process in which one ply (a) is longitudinally
embossed by segmental stretching between grooved rollers, and the other ply (B) is
given transverse orientation without being subjected to any embossment. Ply Ais the
film produced according to example. 1 above, by coextrusion, stretching between
grooved rollers, longitudinal stretching, heat stabilisation and opening of the two sides
of the lay-flat tube. However, the tubular film is cut longitudinally instead of helically.
Ply B is coextruded under the same conditions as ply A, but, as mentioned
above, it is not subjected to embossment. As a matter of simplification of this
laboratory trial, it is not subjected to tenter-frame stretching or the like, but is first
longitudinally oriented and heat stabilised as it shall be explained below, then cut into



frequency of the reciprocation and the advancenent of film the

| ongitudinal pitch is adjusted to 4.0mm After the nutual displacenent of
the perfoweti@ng2don the two filns, the |ongitudinal distemae2ieovesn each
hole in one filmand the adjacent holes.in the other filmis 2mm The

| am nation takes place at 800C. Ten speci mens of the |am nate were tested
for resistance to hydrostatic pressure. Z2fhe results varied between 25 and
35cm of water. Exanple 2 The purpose of this exanple is to produce and test
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transverse contraﬁmmnlg@ the di stance fromedge to edge is reduced by the

pleating to about Tﬁ%é‘hﬁ:{ sb % tljéjg lé‘?(a?éfg 8fpr65[ﬁ>e|%tfegﬁhe lérlnmatel_ﬁﬁ'own in

contraction naekes eat’s ur| ng the stretching
subsequent st@oid 1.sati on by heat and shri nkage Is carried out as expl ai ned

above in exanple +Re rosé&?% RSRfurt . % hgé{trﬁ%\astﬁbﬁlmnﬂfi?rﬁm"‘ﬁb@é ted

for resistance to ic pressure w he enbossed p y,
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O Gl W b S e s
t ubul ar fi | mid abowi HBHEtrwfgap of the exit orifice is 1.5mm and the final film thickness is 40um.
There is hereby introduced a relatively high melt orientation. The tubular film, in lay-flat
form, is then longitudinally stretched in ratio 4:1 at 40°C, and in line herewith is
stabilised as explained in example 1. The stretching process is carries out betweén
closely spaced rollers. Prior to the first stretching process, the film has fine longitudinal
pleats similar to those explained in example 2, but now the distance form edge to edge
is reduced by the lay-flat film.
The oriented lay-flat tubular film, now of gauge 25pm, is helically cut under an
angle of 45°. This produces a film which is oriented under an angle of 45°. Two such
- films are continuously extrusion laminated with a 5pm thick layer of LLDPE between,
the orientations in the two films crossing each other under an angle of 90°. The
coextruded surface layers, which melt above 90°C are hereby turned outward to form
low melting layers on both sides of the laminate. The gauge of the laminate is 55um.
In laboratory trials, one small sample of this film is embossed and laminated
with another unembossed sample of the film. The embossment s carried out between
two plates, one supplied with protruding knobs and the other with holed. The diameter
of the knobs is 1Tmm and their distance from centre to centre is 4mm. The plate with



mf.i.=0.1 covered on one side with about 20% surface | ayer which consists
of netall ocene LLDPE having a nelting point of about 1000C. The blow ratio
is limtesotoocaost 1.2:1 , the gap of the exit orificepics/EP2ommo@sd t he
final filmthickness is 40mm There is hereby introduced a relatively high
melt orientation. The tubular film in lay-flat form is then
longitudinally stretched in ratio 4:1 at2400C, and in line herewith is
stabilised as explained in exanple 1. The stretching process is carries out
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covered with : ak 0sses
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Finally the re5|stance to ros C pr ure’i’s each air
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the | am nate shown in ures rocedure of fhi's exanple is
exactly the #wibingegions eﬁ@@mmr@lyoFuww@ﬁmle@ng)zanw@)aﬁtow‘rﬂm Fighee

following twg £Xid BdReHi&tonsl F8rnational publication, are heated to about 105°C, and
roller (11) is coated with a semi-hard rubber. The pressure between rollers (10) and
(11) is carefully adjusted to avoid bonding of the thin regions i.e. to create the narrow
channels between the basis of ply A and ply B.

2) Both plies are supplied with perforations, ply A on the free crests of some of
the flutes and ply B on opposite crests of other flutes.

Ply B is perforated prior to the lamination by means of the reciprocating system
which is explained in example 1, with the needles exactly adjusted in relation to the hot
knives which perforate the crests of ply A.

The perforations of A are carried out subsequent to the lamination by means
of fine, éhort knives on the surface of a hot roller, so that the cutting becomes a
combination of melting and cutting. Since the flutes are protruding it is possible to
perforate the crests of the flutes in this manner without perforating though the laminate.

Example 5



1) prior to the lamnation, ply Bis segnentally stretched to formthe thin
regions ( 11) shown in figure 13b of the present application. This

segment alwetnedwhiong i s adapted to reduce the thickness poy/mrbastoo86 and is
longi tudinal i.e. the bosses and the thin regions extend transversly.
Further nore, rollers ( 1 1) and (10) shown in Figure 8 of the above
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manner wi t hout perﬁ?@ﬁg?hﬁ‘gh CR% EP(% ﬁéalaam rtl(glfA éﬁ‘%@gﬁ"&%@%@%gaﬁ‘%@%ﬁgg%

thi s exanpl ecityng is I nwhikstin émeemanuf@cwwoft gossmlaotinaie & &is argle inbiate thehown

in figure 15 I

procedure defsucr!r}31 |L'\ n?%@g@éﬁﬁ%@ 05@]@5@ gg(gggcggpgri%rg{ét% ézi{sqo r} % Each
of these crob%remmund@re@ndmomlﬁleBtIOﬂ%Js'n@Namnlé Towith the twod’éﬁﬂ“)’ri@rﬁii,‘$ iacmge one
whi ch was ang i Eod M eHRRAS o
publicati on, Hf%b%? ﬂg?Yq?ﬁmQtﬁan% rrgt al'l o%@h@%ﬁ)%%é?&?ﬁ alblau{#ﬂ é’n%]nepo nt
in the range0¢at©¢rmt) seoi-fod rahlalermUpsiream of Zyeserrotidre AnansLiB ace beatedfo tisoss

| am nate A, e during the helical cutting is 30, while in

t he manuf actrﬁiﬁgn%t&g%@geépg%n nate B, this angle is 60. In the further
manuf acturi ng process, A and B are each perforated and |aminated in |ine
herewi t h under conditions nentioned in exanple 1 with the two Affinity

| ayers facing each other. The | am nation takes place between two rollers
heated to about 900C, one coated with sem -hard rubber. Upstream of these
rollers A and B are heated to this lam nation tenperature. CLAIMS 1. A

| am nate of thernoplastic filmmterials exhibiting throughgoing porosity
and conprising plies A and B, A having an inner surface A 1l partly in

cont act



with B and an outer surface A2, and B having an inner surface B 1 partly in
contact with A and an outer surface B2, A and B consisting of continuous
mat eri al woee@io7témn a nultitude of perforations in eachppigEp20ussieby
essentially no perforation in A corresponds directly to a perforation in B,
the | am nati on between A and B on surfaces A1 and B 1 being a) through a
coextruded |ower nelting lamnination |aye”2on A and/or B and b) established
in such discontinuous manner that there is formed a channel system between
A1l and B1 &#MMSting the majority of the perforations in A each with at

| east one of the perforgaid i n A oL :
perforations in BHéach Aﬂd{nﬂﬁitte _ e@g{%gﬁ%_ﬁﬁﬁ?%ﬁ%?éﬁ%ﬁ% tf]%ugﬁg&ﬂ?
char act er i sedorasity Rag compisishplies A aatB, Ahping penngasyrfase Askiaitisingentact
connection t ' j & ned
fromsurf aceqﬁth%g azluéllftgpcégﬁ%Célﬂ%’%zlla?a@VLrg aﬁg%r’s @%%Pg%rﬁlf@zcg HEEPNRI?
i rregul ariti ésancthar grteasuriacel Band/eog Becansigtiag @b gontinsions maderial exeat feres

protruding b ! DoLL L a C i aim
1, charact er?@g E?%’Hj%{rfbi%\r gc@ é\éd{P gﬁfd @huerré)_a})cgg%&%%gyr gghgéff‘ggﬁ%ii(ﬂqc%at
| east t hr ouglfeUiesRAngs Piseatly do a parferatian in B, theraminatiormbeiveen AQNd B @l surfacas or 2,
characteri seq_\1id}1dt¢nfigeig¥er the area which forns the barrier part, the

es

average gap i s no s then 3mm preferably no I ess than 5rm nore
preferably no | es®)tthngh @raeexiuded lpwer meltieg kodeationdayer on Agndidr Bard ms 1t o

3, characterised ib?etsﬂﬁfisheebth?@ﬁcl‘ﬁdi@@%f%o% Hﬂnfagﬁﬂﬁﬁh\%&siﬁ%rﬁe@ Qﬁﬁﬁnnel

| am nates, or both’consi st of orient ed material eac ' a maln r_ecti on
of ori ent at i gHstemntetwesn Ahpnd Bil ceandcting thefmajpiity iof thei peforations Iy eaeiwitiot her .
5. A |l am nat i ; ; r i LB i in
Phat the cur FLeac{YS gt erfidichl it BralidShRELRG 162 Balthy A Stdiiiareth | [

i mpressi on i B ¢Aoh witheaidgast ope 9f Be perforatibrgrindfat e according to any of clains

1to 4, ch teri i i L1 . )
por 1 on are or eat lasiensrdingtBfotol aestt  ARMBAY ofdgBl stch oot

addi ti on pr efoepéinyitad teigeseratipaeout XM wisgs swaskis frany surfacerAt tagugacd ace A
Loandlor B 151 balhdsh %rﬂﬁﬁpggﬁ%etiﬁcagﬁ{yuit@%incélﬂaegﬁ&ghg/o‘rlBﬂNh@reblythe

characteri se L e sur .celrre arl .|es |'n arrier pat are in
the form of Rulfage eamprises iprotiudingdanssegsandyeteding portionsir f ace B 1. ‘8. A

lam nate according 10 Ay at€h&ldi&ind td Qaith PrcrlrdcPerkel MHHAEEGTACRSEh Ak

surface B1 are hydrophobic at least throughout the barrier part.

3. A laminate according to claim 1 or 2, characterised in that over the area
which forms the barrier part, the average gap is no less then 3um, preferably no less
than 5um, more preferably no less than 10pum.

4, A laminate according to any of claims 1 to 3, characterised in that either
A and/or B in themselves are cross laminates, or both consist of oriented material each
with a main direction of orientation, the two main directions of orientation crossing each
other. ‘

5. A laminate according to any of the preceding claims, characterised in
that the surface irregularities in the barrier part are bosses created by impression in ply
A and/or ply B.

6. A laminate according to any of claims 1 to 4, characterised in that the
surface irregularities in the barrier portion are created by particulate material added to
A and/or B, this addition preferably limited to a coextruded surface layer forming
surface A1 and/or B1



that the surface irregularities are in the formof randomy occurring
stretching irregularities, in particular of the type occurring in stiff

pol ynmer s wb 2b@w7sdonet ching rati os and | ow stretchi ng terpemebonsossp. A

| am nate according to any of the clains 1 to 4, characterised in that the
surface irregularities are constituted b segrrent ally stretched, narrow
linearly extended receding portions of AOand/or B, thereby creating narrow,

|l inearly extending bosses. 10. A lam nate accordi.ng to an recedi claim
characterised i n fhat A R&ieate cedingde panol dyms 139%@%3&8”@‘1 'Bg%ﬁ

l'am nation lgy §&rf£&%hﬁ@glﬂ£ﬁtaés PRI 1RE BAtiet Parfar@d thefdmTsimse Blatiige BfthesUriasear
array of stri the stripes on A crossing the stripes on.Bto form

bondi ng onl yA'E@nq /Aesuigse Blwhere the two arrays intersect. 11. A laminate

according to any @f C'R'Id?ﬁnacteta‘éc@rdm@h@'éﬁ?bﬁélhlﬁﬁm toﬂ4 blh@to b4 BIQaer@ﬁéd@gnl S
spot- or linebonding established on and confined t or sone

al
protrudi ng bbakEe sg@aceAlr regtantiee a5 b riae fgrm cPfcraﬁij‘Pl‘?‘Wloc%‘ﬁréﬂgaéV%ch'é’@d in
that the di Slhr@Q@Erlth%t WeRRicark %F@]ettyp%mbumﬁg il dti@oflyPicTeh 16w efrétdBing eatloes ses

engaged in t onding is no larger then generally about 1 nm preferably
no | arger thatfl lapsletadingripmnpekaiyres-nor e preferably no |arger then about 0.1

to 0.2nm 13. A |@m naj ¢RR&eTRt6EiNgto @hfloMhd clamarastaeehaaetetised iRakati n t he
ply with receding portions, the protruding bosses are uni axi al I\%Forl ent ed

essential |y 1A suriare 'ﬂf@\@fﬁ‘aﬁlah%lp%ﬁt‘r“é@q by reeorieataliy Stretshag: NPV HNgaRl
recedi ng poréﬂt&{b%d*‘réée Sttt Al SRS R hev s @BAIHg rEdricRl, Ghealg ekicAtmyer se

to this direction. [am nate according to claim13, in ich both
plies A and [®ssase recedl ng portions, characterised in that the receding

portions in the tyg pl Afa'?nlﬁétb%cc%lﬁ@%ﬁ@@?edébh@rclalé%hafadt&meﬂﬁtﬁaﬁﬁ@@r di ng
to claim13 or 14, characterised in t he divi si on between the receding

portions is iAdamiaatient layaaen Sekul a@djS tQ?Cb 'ﬂ'ﬁﬁ‘ﬁt'% layer BeiNg oRly RrePRE AN fhan

about 0. 2nm i Bf 5@ sééthénsﬂq BRAI 64did Bedtripasidnat the
wi dt h of the‘;e?teegﬁcé'ﬁggtmg:o??gﬁg&lég aIS}enerlzgl) 'y bet \%gsen about g05 top@o 2mm 17.

A | ani nat e aBé@fQﬂmr@nﬂtﬂgcﬂnhﬂ Fhtie spqiavheiedhp deairavs RIISSsEy A is fluted with

flutes defining CW”neﬁaﬁ?ﬂh@bc‘%ﬁoﬁ@o'dn?%%lbﬁné 91d @a:ﬂaeuwérts@dnmht the
ortransverse direction the basis of the flutes bonded to a generally

flat ply B, bensingois snei o1 inebendiag iesiablishes e andueprifed:ip " goms &
the | ongi tUde&ﬁhdlﬁé pbisdasverse direction of the

12. A laminate according to claim 11, characterised in that the distance
between adjacent spot- or line formed protruding bosses engaged in the bonding is no
larger then generally about 1 mm, preferably. no larger than about 0.5mm, still more
preferably no larger then about 0.1 to 0.2mm.

13. A laminate according to claim 9, characterised in that in the ply with
receding portions, the protruding bosses are uniaxially oriented. essentially in their
longitudinal direction, and the formation of the receding portions has been established
by segmental stretching transverse to this direction.

14. A laminate according to claim 13, in which both plies A and B have

_ receding portions, characterised in that the receding portions in the two plies criss-
cross each other.

15.  Alaminate according to claim 13 or 14, characterised in that the division
between the receding portions is no larger than about 0.3 to 0.4mm, preferably no
larger than about 0.2mm

16.  Alaminate according to claim 15, characterised in that the width of the
receding portions is generally between about 0.05 to 0.2mm.



| am nate, the wavel ength of the flutes preferably being about 3 nmor |ess
and the height of the flutes preferably being about 0.3 nmor nore, whereby
t he barriwo 2p@nd7ses0af the channel forned connections arepat/ipb@charss of the
flutes where ply Ais bonded to ply B, and are forned by segnentally
stretched narrow, receding portions in Bwhich extend under an angle to the
direction of the flutes. 18. A laninate 3tcording to claim 17,

characterised in that the channels formed by the recedi ngt portions are

hydr ophobi ¢ as ach-eved lapinateaceprsingdo elrinpdi chatactariged inthatply Avsifluiedyyith east

a part of thﬁut%?é‘&ﬂﬁiﬁk{a@ﬁ%@ﬂp*&ﬁ e&ﬂ%ﬁd r#éétrlgﬁltﬁé RngMHiRPHY tdnSvéisé firsctigne 1o

contents of I ng teria hése channels or a
hydr ophi li c wﬁhthaﬁasumf theflutes bpn@aﬂtp@c@.erway\ﬂm Rl B mhme\nwmﬂl&es fefinge

channel s. 190haﬁﬁne%”\)vl'ﬁg1§ %xﬁﬁﬁéﬁeﬂb%y tn?tl%“bbngﬁu Al GBtrAndvBrsd: dn‘“e@ﬁ’érﬁﬁf ﬁfe' sed

in that at | east one een inpressed in the form of
a pattern of lapinatel e waveiengimeldhe flutes svgferablitibging peow R Bim erdleps gnd e

ori ent ed ' N REBAL Sithe/ o @ngéraréblgﬁemgrabﬁﬁm—‘é HMrh ¥y A Veﬁkxdh% ebg"tﬁé‘bélhglsﬁ‘arts

furrows. am nate a lies A and B
have such a phmtaehwrwﬂ fqrmpdegmaghommareﬁétr@masﬁ@éﬁﬁamtww@pwwaéanded

t oget h .2
19 1 nat © QL BaRE el B redr ey niof P RO RARE hicte"

di vi si on of eﬁen@an@@ram arrglej@rtbﬁadquzqnoal@éthefbnes ower than 10mm 22. A

| am nate accordi ”9 to ﬁr\é{mﬂ'fat% Q@co‘?@&?sal gnqbaewca%acts@ ﬁttﬁét'tﬁ@?lhéﬁheiéﬁat a

further ply Cis a ded on surface sim bei ng supplied
with a big midrmediby&esecemding portiensare hvwfpplhpta@@s arhjeyed bvmezmp@e RPlYTRer

perforations 2 Rhilk 2@ eaf%,t glrgegrdth&gﬂaﬁ@w %GR&@BW?A ﬁﬁgsugﬁﬁw&ﬂﬁué o

series of perfofalrons are e | nt erphase, eac connect i on
conpri sing aelaardueto gantents o hyalrophificriiing nmi@raﬁi i thesa ehasnelf ar 2 hydrophilic

characteri sed,in, tn@?naﬁs Bf"él%rﬁa\%éﬁﬂl\yhl@] o?mt%laﬂg‘af se¥pdif®. B2, said ply D

simlarly belng erforatlons whi ch are
of fset relative tdgt heApiemirmt@acm@mgmo BNy Aticaimst mﬁinqwaoper@@ﬂméﬂtai Ab

channe' s _bet Peoddis e RieS A dr BhnelneB I8l ddiR tcAbfin bR Bfbrdbr daliflel fine

i nt er phase, each such connection conprising a barrier p ate
accor di ng t olisesy fwfowshangpreterabinthediis pented iy geneelly s‘@'@XlﬁHn@mﬁr Q?h@a"y

surfaces A 1 f polyethylene at | east where they formthe
barrier part pgngéﬂ?lﬁwéﬂwctgg%iuﬁogﬁs 25. A lam nate according to any of the

precedi ng cl ai ns, 26har Ademinatesatcoringiarclaimadn michioottiien dlaad Bhgvasdchy t he
perforations 'p%ttgﬁp&rn%b 5sBRWMth sdrid s WifdHTre bonded together, characterised in

that the two patterns criss-cross each other.

21. Alaminate according to claim 19 or 20, characterised in that the division
of the pattern is generally about or lower than 10pm.

22. A laminate according to any of the preceding claims, characterised in
that a further ply C is added on surface A2, said ply C similarly being supplied with a
big multitude of perforations which are offset relative to the perforations in A and that
similarly connecting channels between the two series of perforations are formed at the
interphase, each such connection comprising a barrier part.

23. A laminate according to claim 22, characterised in that a further ply D
is added on surface B2, said ply D similarly being supplied with a big multitude of
perforations which are offset relative to the perforations in- B and that similarly
connecting channels between the two series of perforations are formed. at the
interphase, each such connection comprising a barrier part.



preferably generally about 0.2 to 0.3mm and the di stance between nei ghbour
holes in one and the sane ply is generally about 0.5 todmm preferably 1 to
3mm 26. wolassoadoe according to any of the precedi ng clpairmpoosher:8ct eri sed
in that the perforations are surrounded by material which is generally
unoriented and thicker than the i medi ately adjacent material, achieved by
perforating with local nelting. 27. A | #/i nat e accordi ng to claim 14,

characterised in that the perforations mhtg‘etwo %W H]'?
regul ar pattern, 2nd thBMN3RAEFAHEI & apy,e plpégceg 'Wﬁ %‘5%”58

recedi ng porhiQRssdHa8s ReaRd BPBsEid of sslythyiénd dticasPrhdrethieyiformstie bamiey t hat
essentially no single thin portion in B |leads fromany perforation in Ato

any per f or atRadPfitie goNNBgLiong. | ani nat e according to clai m 27, characteri sed

in that the recediglg PRImiRAs abasbrembhso Bhy @ﬁthép@étfbdﬁmgam@irrbecﬁarmmedsnthe
surface of the lamnate which also I's a surf ent shape

preferably Bbatibe aiz8hieINoREJOLHRRY thzyeﬂﬁrqﬂaﬂﬁ ﬁzﬁe@g%}faf’?ﬂtg} 1S'i‘ooo M m 14,

char f‘lct ler s ﬁﬂefePam eén&é\%behﬁo AP0 Imbh &RURE dRemcd b@w@;eharemabmmatesdn
parall e e

ar gl ons, "which are w t hout recedl g@gﬁrﬁl 0 and have a
width at |ea<meamt ¢ FR@ePHES JBPraleaRFU O t9PMThOre E?%B’Jf‘t ions. 30. A
l'am nate of therngpl ask !a‘ﬁ%né@ta%ééréingQQEﬁy bﬁih@gbr&idd%g deifiddciBrattbgsed in
| am nati on between A and B on surfaces

t hro
coextruded |baktherngarioraligns arm satqused gyépatgﬁalﬁ(vrgq:m;soqerg?q{lp{é%ggélrg?ﬁlggg in

that ply A 'tﬁlcgérufhﬁﬁ the tlrhmfeblkﬁ@)ﬁ avBtétt mafenad abhibesr by pefotaieg vathdbtaldi nal
or transverse direction basis of the flutes bonded to a generally

flat ply B, mBéingwavel ength of the flutes preferably being about 3 nm or

less and the hei ght OfAia*Pﬁnétlaléb&ﬁduﬁg?é@éuﬁbw chgiaB@rieb®tthaA i paricpationsr e and
ply B exhibits a pattern of |inear, seg rrentallﬁ {re ch recedi n%8 ortions

separ at ed bylnlthé‘n@‘@rpﬂ%é\s?é‘g BQtrB AdPSHIRTRRYE M. 3R] ‘@CFQPSt Defirisaet8R%sf ¢ he

flutes. r%ifs%?ééd o pdriRIgiHade %eéﬁﬂ?ocﬁ]@tn‘étélf witH @i BeHeds inl stich Walyghat
exhlbltlngt u ol n or03|ty in which AhaV|n gtsurfa%f%é%l i S

br ought i nt oeas@ntl@lkymmng tBWOBIOHar\‘/Bﬂ@daf@mQ Biat'owfi XY R Wlact
with Bl, and,As |s lami nated to B by a | am nation process i n which a
co- ext ruded Po nmelting |am nation |ayer on A a B is Reat ed and at

| east partially n%ﬂ’ t edA@ninatespecokding @10‘3'%27’&*@6%%{&9‘16{%"%" he Ffé:ﬁfjﬁ‘@ess A

and B are eaﬁ&ﬁ.&ﬁs"iﬁ'b@ﬁ@bl%%*hrﬂ% é@r@ht@%rcﬁlﬂe/s\um &} tied lmiiraie @pichald Wi th
one another T n such a nmanner that essentlall %)erf&r tions in A

correspond ti§ asys@ce of bl ifoihis hems shaee P‘I‘P‘éerﬁgl PX and B is
established in a gysCORlAMHAESCEBIAIMY 1o iGN 1f4h@tar@ct§mrnethawadtem Asaridor med

between A 1 and Bl connecting the

B comprises a regular pattern of parallel linear regions, which are without receding
portions, and have a width at least 10 times the average width of the receding portions.
30. A laminate of thermoplastics material comprising plies A and B, the
lamination between A and B on surfaces A1 and B1 being through a coextruded lower
melting lamination layer on A and/or B characterised in that ply A is fluted with flutes
~ which extend linearly in the longitudinal or transverse direction, with the basis of the
flutes bonded to a generally flat ply B, the wavelength of the flutes preferably being
~about 3 mm or less and the height of the flutes preferably being about 0.3 mm or more
and ply B exhibits a pattern of linear, segmentally siretched receding portions

separated by linear bosses extending under an angle to the direction of the flutes.
31. A process for forming a laminate of thermoplastic films exhibiting
throughgoing porosity, in which ply A having a surface A1 is brought into contact with
ply B having a surface B1, with A1 in contact with B1, and A is laminated to B by a
lamination process in which a co-extruded lower melting lamination layer on A and/or
B is heated and at least partially melted while A1 and B1 are in contact and in the



majority of the perforations in A each with at |east one of the
perforations in B via channels and such that a majority of the perforations
in Bis owoneei@don th at | east one of the perforationspcmERsicadoeBannel s,
characterised in that in the extrusion process or by subsequent defornmation
processes A 1 and/or Bl is provided wwth surface irregularities formng
protrudi ng bosses and adj acent recedi ng3portions whereby at least in a
barrier part of the lamnate there i's formed a gap between A 1 and Bl which
is limted gesuesaland®asbeach ROGdatwity parisations2and A B essinaegisied Wity t o

claim3 1, wherei t vi d & raf
irregul arit i%0& @83}%19%9%‘%0%@&%@%5%%3 Béal&cﬁ Oa@%zfidc?%é{{hsﬁgé\eg?ge& pBB‘? {cc|> %ns.
33. A procegperfarcation i Bgnd thedhminati@ibetwhen Aiand Grie esfablisieediniagliscaniyruoBsi s
provi ded with such surface irr laritli ) p ' SRSt nd
adj acent r ed&YIfG SB%} hagﬁsChgﬂag%g@%gjt ﬁefgﬁ%%@%g{a\{%’% Ho'&fs)%é(j}i:@s? tr}?)fn gge h_@
i rregul arit inesgjoritp4f the pedortisnsaincd edecmyith @t daagt ofie of HiengerBratians i3 3 via
characterised in that t ap. i.s.f he .adhesi by at
east some: anapths fatuiel TralAardy ALPE BerdlalOtR f BT BeBlftn gy EBetgne, 1Y
recedi ng mategtHexderfatihtnent Atvia dHaenblesehesadterisedtin thdhiartbel extousidrepropgrssirt e
surface and for art, qf  the.channel s e aA: Proce aC0L d to
any of cl ai Ry §L@eﬁae|§4,8em?téqnn PEPPE ei‘i fap‘%{ﬁa Bgu}%oggééﬁ%% g‘;r&g %‘%d% gphobi c
at | east t hrigegharitiestibenibaipréterdingelidssas dnaaejapent receding podoed whereby at
pol yet hyl ene. 36. rocess..accor.ding to. f.clai rein A
and B are pg‘?"‘fsifnaet‘ @@%ﬁbﬁﬁﬂfetse n?tﬁglﬁerﬁfﬁa@gmgg/a@?@ggg'\éee%gjﬁ{ng%d?‘%)nméu&'? udi nal
or t ransver ses finitet gémaiyctofaboot 200umvatesel system and are | am nat ed
together, all in Jjine.,37. A process, accordin f _clai o 36,
characterised in 4Lzhat RPIAgETS chﬁcg?%“lp c%'rinr"laqt Wﬂﬁ}f& @bgps(Agragac:Bﬁo%g pﬁoélhetr?at es,
or both C0nS/i/iﬁf;]swﬁacéIir'remile&giesrﬁdremdgﬁd)ro'e?dihg hbédes andwidiacent recediog pofftions.
orientation, the two in directiaqns . of orientati L 0SSy : er.
38. A process accdtdi {%pf%eﬁﬁﬂc%?rg@%?&a'@ ’twg]eégﬁ omﬁeoﬁzﬂi’%g{'%gﬁ&erﬁ %r ation
s carried qibvithed with suichnaefiice Srregularttied | ferrhing eorofreding Mossesedndadiacent | er .
39. A process agcordi.ng to . ¢laim 38 in whic - needl e |i ke
items are hdgtE 80'38'?? ap h%h%@?¥ R3S %%mfﬁfﬁgfgﬁgeéygfa%}r@%ti ng of the film
mat eri al . 40. A pr3gessA preessiacugrding ol my of d8intr3139,33wWwiwaradtarigeskin thadthieon i s
carried out by .usin errati,ons o I | ence
of & heat od ST Eymog B 1hGaRTndd Al BETRYI KA LT BHE oS Tbmi e
serrations havece iceéqimiteecivherebyttheymvediab Inyatetial iadj@cehtmo Be Bosdesis not
adhered to the opposite surface and forms part of the channel system.
35. A process according to any of claims 31 to 34, wherein surface A1 and
surface B1 are hydrophobic at least throughout the barrier part and are preferably
based on polyethylene.
36. A proceés according 'to any of claims 31 to 35, wherein A and B are
perforated together and then mutually displaced in a longitudinal or transverse direction
to form the channel system and are laminated together, all in line.
37. A process according to any of claims 31 to 36, characterised in that
either A and/or B in themselves are cross laminates, or both consist of oriented
material each with a main direction of orientation, the two main directions of orientation
crossing each other.
38. A process according to any of claims 31 to 37, wherein the perftoration
is carried out by use of needles or needle like items mounted on a roller.
39. A process according to claim 38 in which the needles or needle like
items are heated to perform the perforation under local melting of the film material.



42. A process according to any of clains 3 1 to 4 1, conprising a step of
formng the bosses in A and/or B by form ng spotwi se inpressions in A or B
as the cawe wwmy7b@4usi ng pressure between rollers wth patrtErreedorsr f aces
such as to nmake one side of the ply recede and nake the other side protrude
in said spots. 43. A process according to any of claine 3 1 to 4 1 in which
the surface irregularities in surface A3 and/or B 1 are created in the
coextrusion process by creating pronounced nelt fracture. 44. A process
according to any @P- cl Ainkecessaceaiding 10 ¢laimAsias B9 wWhereinpederation issgiirdPrt i es

in surface Ab% ueﬂglserrat%n% A BladdsGAbGled BroURE tHL&MLIMSTEREE B PRESSEI Fler.

addition to m nation |layer of a suitable particulate material, e.g.
di atomeric earth. 445. A [yperss@scaisineriaiclim g, whgreisythe sarrations have@ €1oss or 43

to 44 by whi %Qct%'o?gteﬁél‘aﬂ’spaﬂ)cfutﬁ%rnfrﬁ'b 0%tmi N A and/or B under conditions to
[

make this orientati On spontaneous ccur spotwi se or |inew se, thereby
creating the bosség. and Wﬂ@éeﬁse%@mfz@ ooy Frfaimg 31 tp 41h§9m9ﬂ$'%§;ﬁt%ﬁ ef

formed T tNGorRffieR0s R PGRSE BTRbAIg BB AfedddrRINAASIS bete

deeper. 46. A process according | al s , Characterised
in that the pet@mangepeng ptﬂ$§urerbenveﬁmpﬂﬁrs with patigined gudaraspuseasrionaie

o1 et chi ng.  RRESEE Rl AFlonean shahIERAILAG: SHORKAHLEH LA Spolko ke the

bosses and the recedin ortions extend [I near process accordi ng
to clai m46, chard8terPsi@cess agegrdipg imanypf §|@lﬂ§eﬂ|bé¢n4l1yn whichrbe segagnt al

stretching, ﬁrfl%ul?in}‘ ed B sBA&S ANGRbIBSRE br‘ea’tsetdqﬁ ﬁe%@eﬁ?dé?onﬁ}ro&e%éﬁyt/ cleBfindosses

a main direct orientation essentially parall heir
| ongi t udi nal pEnogeescomelt frgcturg. pr ocess according to claim46 or 47,

characteri sed in Wt WiGcssamERbAlngld ShEbl BemSaP s i ol ich i sTRags of

grooved rollers which circul ar ctogs bosses and recedi ng
portions ext &refuiatitiesis snﬁecmﬁq*earm/@r&ﬂtareﬁreatw in hegeedausionareessa byigddior| ai m

a0 of 47, Chs aRtshinafth lafol StaluiBfle TEAN [A&@haﬁén%ﬁw'dmomén&@érm ed out by

means of groove er's whi ch have 0gs
bosses and recedi #§- porﬁtPr@ﬁ@sﬁseaacéﬁtnq)’@k@é'n@l%@lﬂ‘ér31yt0t%1 Phé3 g dhibyevhich

di rect | on. SOondnBiAPRSSariid BUEINA el BiuRIEPcBhaitkie BNRERCHSE oRBHaich { hat

the segnental stretching Is carrie means of helic ext endi ng
cogs to for msporanesislsocny SPetésh Ry llpewrseomremdeneabmg énﬁgbesse@mmd than 90

to the machi ng Ly é‘f H(ﬁ@ or%tl]rey ArRbPSRISmASFR %xﬁ@s@ﬁ‘%ro@ésschﬁkfﬁﬁ tHe to

50, characterise
surface |rregular|t|es deeper

46.  Aprocess according to any of claims 31 to 41, characterised in that the
receding portions in A and/or B are produced by segmental stretching, preferably
between intermeshing grooved rollers, to make the bosses and the receding portions
extend linearly.

47. A process according to claim 46, characterised in that prior or
subsequently to the segmental stretching, the ply is stretched in solid state to give at
least the bosses a main direction of orientation essentially parallel with their longitudinal
direction.

48. A process according to claim 46 or 47, characterised in that the
segmental stretching is carried out by means of grooved rollers which have circular
cogs to make the bosses and receding portions extend in the machine direction.

49. A process according to claim 46 or 47, characterised in that the
segmental stretching is carried out by means of grooved rollers which have axially
extending cogs to make the bosses and receding portions extend perpendicularly to
the machine direction.



crests of each cog has two edges of a sharpness adapted so that each cog
forms two receding portions in the ply. 52. A process according to claimb5
1, characwenb&md2don t hat the crest has a concave shape woemEPIosweEsi N
cross-section. 53. A process according to any of clains 48 or 50,
characterised in that each ply A and Bis extruded in the formof a tubular
film after solification is segnentally38tretched in formof a |ay-flat
tubular filmto form bosses and receding portions which at | east

essential |y are (& al llprades$ acherdingctoi pleindli4teet #éncharagigespee it Mt jthe
helically cut : | i | I AR Ho8s tPidrtihe
linearly extsgﬂﬁ\%ﬂg?%tg%tgggggn%qﬁ%cgﬁib&g&gﬁ%(?ghﬁg‘?ﬂzﬁé%ggt gr ?%ese steps the
two plies armssedqreeeetingpartiensigdeoananga lawed thaniaiia themachiRedéBgliahe
plies are arrangegd suc | i t tdRe§iriAsthet her .
54. A process ac%r’di ﬁgp%og&laéﬁ%uﬁtgfﬁ%hg?ﬁoé@@rsﬁ?g%g?,ﬁﬁlt%ﬁagt rt heI segnent al
stretchi ng icestaoféaet coghasividedges o aghamphbss adaptedde tbat easbced Er@sSitWe er val s
of mssing cQgs,. to ' tretching result in which there occurs a
regul ar pat tfg?%#lra,q p%ﬁ&isla]bgﬁ'g?@hear regi ons, which are without receding
portions and haves2a wiAlptocass dexastind ® ¢laimes!, charagiedeed)in thnidhe crest haga.
recedi ng portiaons. ,55. I r.d to claim53, characterised in
that the perq‘OSP%\fq mei@eﬁﬁg&@%ngfo%gésgiﬂ%ﬁd B are formed in a regul ar
pattern, and the 38.r ecA poorss®bctdiding td asy of dgisiand8 ar bayehapgcteriseddn Mt
portions are copordinat Lt this. t hi S M Seiohak! y no
singl e rececﬁe}‘fg ‘E% iaBﬁd‘?\ri\é I§Qvaeéz;é£"??%mﬁgﬁybggr@gpgmm’ ?ﬁérA@lo@%ny_
perforation segn@ntdii§ strétched retsmar @dayHlaigtubolacfilal 10 BB bopgasa@NIECcediAgdi n
that a fluid under pressur refer it 4hS AR e di u Gerltigm nat e
fromthe pl ypo/g\{n] Sdgﬁ(fhoeafer?g?%ﬁsgn%ngP@%%Petlnvé”rt\%{h? he r@%@ﬁ%ﬁ%’% f)%irbtsi%gns_ '?n bot h
plies in thdsdelicaty cutio fofmaimess rhaahive ditestiarbyndsr eh englptathe heearly @xigndiag an

el evated tenperature suitabhl r L ' f ; t he
Fecedi ng portironeanerstelihgaTob andaplkarHERE R b BibeilugaRs e
char act er i sepbrioratidnaindidneinaiom, trerebyring pliesraré arrangedsueh thatihe dissctiep ohthe

| am nation | ayer bei ng q]rlﬂ Present in a pattern consisting of a |linear
array of strf 58S CioFa =8y P%‘Ss: on A crossing the stripes on Bto form

bonding only at t## spAtsoosseaecdrtiegtiovolaim 58ysharacterisegdn B8 thensqanaridals
ooty o OB P b ol A S i bt W oo
flutes is boestsdid obtaingesestahihy rdduittin phichBheretnsceisya regelar palters of eaiatel
channel's whi I?n%ar regions, which are without receding portions and have a width at least 10 times

the average width of the receding portions.

55. A process according to claim 53, characterised in that the perforations
in the two plies A and B are formed in a regular pattern, and the directions of the criss
crossing arrays of receding portions are coordinated with this pattern in such way that
essentially no single receding portion in B leads from any perforation in A to any
perforation in B. ‘

56. A process according to claim 55, characterised in that a fluid under
pressure, preferably air, is passed through the laminate from the ply A side to the ply
B side to bend the receding portions in both plies in the direction of this flow, whereby
preferably the fluid has an elevated temperature suitable for stabilisation of the bent
shape of the receding portions.

57. A process according to any of claims 43 to 45, characterised in that the
lamination layer is on both A and B, each lamination layer being only present in a
pattern consisting of a linear array of stripes, the stripes on A crossing'the stripes on

B to form bonding only at the spots where the two arrays intersect.



extend generally in the |ongitudinal or transverse direction of the

| ami nate, the wavel ength of the flutes preferably being about 3 mmor |ess
and the hewogbde/obsouhe flutes preferably being about 0.3pamereossni®s1 wher eby
the barrier parts of the channel forned connections are at the basis of the
flutes where ply Ais bonded to ply B the gap of this barrier part being
formed by segnental stretching of ply B36o formlinear receding portions
which in the |am nate extend under an angle to the direction of the flutes.
59. A process for58. orrﬁung)cass agriording taoglaifmat, mdisireis thycA 15 suppliechwih e g

plies A and R, Cfl"% rlg il tHeSiors éffglelan&' PArs Weqrfsle‘éﬁr@(?tldﬁhhﬁ@t%a@s@ofhh@ear| y

in the Iongltu nsverse direction [y Bis maintai ned
general |y flfates art@npeq' tdBaigenerally Haltryl Br whewehirdhe ﬁPTe§tqeé'f‘% shapnelowhigh m

ltlong?;/ Eec\?ﬁ%@egrbop%ﬁér&pﬁm ﬁﬁ@dlop\&ﬁloﬂ{aﬁ’sbﬁ taflsiiiSe %Irgéhoﬂf ofpﬂhlé lAmitfate,| 181 Nat ed

are arranged such that the direction of the
flutes in Awat\@bmgth omedlutmref@mbby being abpuichmm ¢ s #jdjbe heighkofithep, 60.

An appar at usf &Lprﬁ %bé]gg L@lﬁhﬂﬁ@%ﬂi‘oré Qﬁ{e%lﬂﬂtﬁéﬁérﬁeifﬁdr@o’mfe%bﬁhé

exhi biting t Isin I'1es A havi ng an
i nner surfacferrnedcqnmemlgna afe@tbth&abaslwftthe Buigs v QWtPelS bﬁﬁ‘ﬂ?@é‘ép'ﬁ@ thﬁnd B

aving an i NSy oS8R Bak (UG blmddog OBirASH AN h@BCIRB BUbAR k! ace

B2, A and B ¥0onsisting o uous conprising in line a

per f or at i on 1steding poridap whigh frothedaminate extgnd edenansagls 1o depedirpstion o the

si mul taneoursT]J&ﬁ a displacenent station for nutually displacing A and B in
controll ed %e in alongtitudinal or transverse direction after they
have been perforab®d tAgeichss for tonwing allaminate of thereoalesiaiimg eomargingRliesn” A 1

to Bl in a dA%ﬁB@‘ WE%W%I%WQEBQ@HSmlt}lrﬂﬁ{estvnﬁéi?eﬁéné e?ﬁ?wﬁh@'ﬂﬁi@ﬂ@émﬁyﬁem

between A 1 @ ¢onn € maj or | rations. In A each
with at |easor tmversewhectpenﬂhde@m B)mslﬂalntakledagmetaﬂmﬂébﬁﬂﬂ@'wﬁ@ swhiestedt y of

the perforaty slggmeﬂtal?’st‘?é’%gm? of rn"?‘hnéa‘??e}te o?r ontshﬁ\d)fﬁé]cc@sgdmﬁ% dide & -

wher eby esseft s onds directl
perforation pipABré Iammaiad mmsaB,a/tlhmebMihe M@@I@@@f@ar&ar}geﬁ SHFT W%’iﬁ‘?ﬂﬁé@'on

Ic(r):rgg:“sﬂllgt | §fstnéﬂ[1{gsqu%rrc93t55’s’ﬂ1encﬁ elaﬁc?lfgfsthérlﬁleeﬂ% pdrf&Rdhmy portions

Anseior S&gnen ansversely or ongltudlnaII¥
stretching a ply 6& foAmaloparatus forenredum@g pdaminatesof tagrmapiastie fim Gaterials

ot i na e P moPa il Shh il Bl dcho o avmgatlpose (he
segnental t ramrmoer/s‘epmmy irocayitacidithald apd pptasitgrriyriace A2, and B having an inner
surface B1 partly in contact with A and an outer surface B2, A and B consisting of
continuous material comprising in line
a perforation station adapted to perforate plies A and B together
simultaneously; ‘
a displacement station for mutually displacing A and B in controlled manner in
a longtitudinal or transverse direction after they have been perforated together; and
a laminating station for lamination A1 to B1 in a discontinuous manner such that
there is formed a channel system between A1 and B1 connecting the majority of the
perforations in A each with at least one of the perforations in B, and connecting the
majority of the perforations in B each with at least one of the perforationsin A, whereby
essentially no perforation in A corresponds directly to a perforation in B
61. An apparatus for producing a ply with surface irregularities forming
protruding bosses and adjacent receding portions comprising:
a means for segmentally transversely or longitudinally stretching a ply to form
linear receding portions; and



conprises internmeshing grooved rollers on which the grooves are circul ar or
hel i cal and each crest of the grooved surface of the roller has two sharp
edges whiwb 20667360 i ci ently sharp to produce a recedi ngcripre@sloyo28xt endi ng
region in the ply. 62. An apparatus according to claim6 1, wherein the
grooves of the rollers are circular or helically extending. 63. An
apparatus according to claim6 1, whereid7the grooves on the rollers are
axial. 64. An apparatus according to claim®62 or 63, wherein there are flat
crowns ( 114) on upgreanesr gopistream foibisetheans,f aceeaits faiestietghing tis 5.  An

the shar p edgenctalAinifl ErBiIEE aplesihon HeTeBitind ISR 2 0oy 2t us  accar di ng
to claim62 or 63whetedr édher meansc fawasgrhantel draoevecss @ cloogitudingd tstreiching
comprises intermeshing grooved rollers on which the grooves are circular or helical and
each crest of the grooved surface of the roller has two sharp edges which are
sufficiently sharp to produce a receding linearly extending region in the ply.
62.  Anapparatus according to claim 61, wherein the grooves of the rollers.
are circular or helically extending. (
63.  Anapparatus according to claim 61, wherein the grooves on the rollers
are axial. ' | ‘
64.  Anapparatus according to claim 62 or 63, wherein there are flat crowns
(114) on the crests of the grooved surface of the rollers. ‘
65.  An apparatus according to claim 62 or 64, wherein the radius of
curvature of {he sharp edges is in the range from 20 to 50pm.
66. An apparatus according to claim 62 or 63, wherein the crowns have a
concave cross-section.



