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r SCREEN FOR PRODUCI NG A PERFORATED FI LM

DESCRI PTI ON . . BACKGROUND ART The
present invention is in the general field of perforated plastic 5 film
and especially relates to perforating of plastic film The invention
particularly reayglpgs799 perforated plastic film the netal scPEFNISsNII6S

nol di ng el enents used in the vacuum perforation of plastic filmand
to a met hod of fabricating such scteens. Per f or at ed

pl astic filmhas many useful applications. It is used in 10 gardeni ng and
farmng to prevent the growh of grass and weeds while permtting
noi:sture to be transmtted through the filmto the soil beneat h.
Perforated filns have a SGREEMEQBP?O@IUGMMPEBFQMIEB FILM  apertures
whi che al | ow perneation of liquid andagtég‘ i bﬁpr fluids. Such films
can be used as a conponent of dispos ments for sanitary 15 appar el
pur poses, such as napkins, diapers, mxegoumgaml pads, bed or

sl eepl ng bag linings,_and the |ike, In su co S tructures, ap
ext eﬂ o? I ager of 19| IThe @resapt Inyentien is E'dﬁ}ﬁ%?l@ H@gl"i Scpmcch
woul d be adjgicerfind 8nd *l%ré&hll‘v ké}a@s%wrhﬁngaﬁrmgm ﬂuﬁd trhe isveritiH

woul d al so include a ers of absorbent fibrous material.
20 An exarrpl e Rﬂ“‘@“‘@ﬂuﬂ‘aﬁﬁstﬂ&efféfaéﬁé9'%&@'1‘01“%@@'&?%5&9”@91| apers

I's shown in U f s of
perforated film ||§ %escr&%je %le/%h%%spoeﬁf oration of Blastné‘ ia}ﬁeami kaﬁgﬂgdgg 135,

i ssued Decenber afOfabtioating Shchnscaens. t eaches an absorptlve structure
with a top | ayer of I ac I, series
of regul ar spaced snﬁﬁqrgoiﬁgq‘fﬁpégé Wﬁﬂ% "%}% ‘?se?@r#ﬂ g& ﬁé\ gﬁ%’ Maries
of certain g mengdradningariRarming tdsrevent tHiegrowth of graéd ah@we‘ehesmw e
directed inwardly tqQ be in |nt|nat cont act ;\4‘ bsor bent Ilbrous

material |ayer. PR{EVEiRg(ROisiHR t(9f phiansmf ttg"d’“ﬂf‘l the flm tq ghensll i n use
in contact with gdifeatii N Peridriteds fitRs Havecd Multipitys of . regblarlyl apﬂ@édmnt

structure as outlined, maintains a dry and _confortable
97/ 03795 apertures which allow permeation of liquid and air or otmcﬂplggggﬁwg%

2 films can be used as a component of disposable garments for sanitary

15 apparel purposes, such as napkins, diapers, or for hospital pads, bed or

sieeping bag linings, and the like. In such composite structures, an

exterior layer of film having the desired properties is brovided which

would be adjacent to the skin in a composite garment, and the garment

would also include a filler layer or layers of absorbent fibrous material.

20 An exampie of the use of perforated film for making disposable diapers
is shown in U.S. Patent No. 3,814,101.

A particular class of perforated film is described by Thompson,

U.S. Patent No. 3,929,135, issued December 30, 1975. Thompson

teaches an absorptive structure with a top layer of perforated film

25 characterized by having a series of regular spaced small apertures in the

form of tapered capillaries of certain dimensions ranges. In the finished

article, these are directed inwardly to be in intimate contact with an

absorbent fibrous material layer. The smooth side of the perforated film

is thus in use in contact with the skin. Film as described by Thompson,

30 in garment structure as outlined, maintains a dry and comfortable



condition, even after transm ssion of fluids to the absorbent | ayer by the
<conbi ned effects of the absorption and the resistance to back flow as a
result of the relative length and surface properties of the tapered
capillaries. 5 One of the earlier methods for vacuum perforation
of plastic film Is disclosed in U S. Patent No. 3,054,148. The

pat ent ee descriWeu7/3798 stationary drum havi ng a nol di ng elRITAISYS/P365
screen nmounted around the outer surface of the drum and adapted to
freely rotate thereon. A vacuum ch@nber is enpl oyed beneath the
screen to create a pressure 10 differential between the respective
surfaces of the thernoplastic sheet to be perforated to cause the
pl.asticized sheet to flow into openings provided in the screen and

t hereby cause a eenditienpéverpaftiemtyansrissios offiuids to thpabisorbent tayer by the

formed in the plastic sheet or fil . M making film
with tapered capF?ﬁ"bﬂaéQe oets 0k té? ghs‘lrgt'o"Fﬁgrt%feﬁ'gtagﬁ%%%%)ﬂ?gaﬁ:%tent
No. 3,054, 148 ispgeett o¢nthebsiativé.length and Mitfaceopropemies iof the tdperegat ent
heated filmis supported by a . perforated screen and a vacuum appl i ed

to the undersi decapillanigs. perforated screen. Holes are pulled in the

filmin the girecti On?ﬂadfbcﬁe earl?1eer dégt%blg}fﬁmdh pBFoFRicHSF HIBSHE RN

form ng tapered capillaries int A vari ety of

met hods and appaisatisslosed rin| W& Ratentr Noc31Q84.148esThe patentee gdeserihestang
t at | th
screens or rota ﬁmg@r ?hﬂ\q pﬁbﬁ%ﬁldﬁ?ﬁ’ﬁeﬁn@&ﬂgﬂﬁf@éﬁ glﬁﬂ![nﬁ%ds %rou% the o g

years for particular oraton-operations.
U.S. Patent Nos.outerSsyrf® of the xjrot ang, atapted o fledly Irozare; th@beon.4 A819, 868

of o sories of puprin e b Umaloil pligin HE SRRl bibate a nrefliRL °TC
forma cylinQer. diffeventisitbativedn. thé réspkctivé sutfaces @f the thermopiasticesheravi ng a

Therein. S PaRbhe RETorstedes ervas iy efalold el g, fow iofy SoShings

vacuum f or m ng r ptdvidéd imMthessdrbés ehadithéraby ealsd g sarigs viobBaAINgsholes or
WO 97/ 03795 R . \
PCT/ US95/ 09365 perforations to be formed in the plastic sheet or fvgn. U S

Patent No. 4,151,240 @he\théfdafoiadiang Bilm Gh kalsbrad Sabillafies on onediger |t
has been perforated and debossed. U.S. Patent No. sets

4,319, 868
forth an apphr at thereef isnehawp ia Y.Se PatantNg.i 3.064. 13 dssued Sentemper 18,
bosses with perf edtai ar a t qgrbgm’ rgl,l gfor 5
effecting the degiéragbqubi F&ng?tﬂ?erw ﬁgisd?é%ﬁggiécftwuﬁgl_ Pat ent.p%g. 8
4,388,056 di scl opedoeatedpsrrean uand 7 \asHUM @polied toothe rnderside rof ahe

fibrous web havi BgrfBRAGE dchbeh. P PR are Yl i G filhn #D W irbBord bftngdyes
vacuum beneath the screen thereby forming tapered capillaries in the
20  film.

A variety of methods and apparatuses including particular types of
perforating screens or rotatable molding elements have been developed
over the years for particular perforation operations. Examples of these
are U.S. Patent Nos. 4,155,693; 4,252,516; 3,709,647; 4,151,240;

25 4,319,868 and 4,388,056. In U.S. Patent No. 4,155,693, the screen is
comprised of a series of perforated metal strips preferably welded
together to form a cylinder. U.S. Patent No. 4,252,516 provides a
screen having a series of hexagonal depressions with elliptical holes
centered therein. U.S. Patent No. 3,709,647 provides for a rotating

30 vacuum-forming roli having a circulating cooling medium therein.



and a predeterm ned basis weight distribution. An air-laying drum has a
honeyconb-type annul ar-shape franme including circunferentially 10
extending ribs and transverse plates. A stationary adjustable air flow
nodul ati ng neans i s di sposed adjacent the radially inwardly di sposed
boundary of an arcuate portion of a circunferentially segnented annul ar-

shape plenum cghGgmsentially spanning a plurality of plenumcragsnenses
for adjusting a pressure drop across particular areas of the surface of the

15 air-laying drum Vacuui® perforation of thin plastic filns
i nvol ves the extrusion of nolten polyneric materials such as

pol yet hyl ene and ot her plastic pol yners through a die. The hot nelt
weh of filmor plastic sheet exiting the die inpinges on a rotating

cylindrical screen whig$. Pﬂeﬁbﬂﬁ.Gd1m2402ﬂovud%dmeansfbnmuug1tﬁétﬁlmor
roll.- The vacuumrol | has an axial seal s ext gndi ng

| ongi t udi nal |y al@5vey It hgs P%Pﬂ’fﬂ\‘at?q E“ﬁ’ ﬁ’aegﬂ'és%qj Pa%.el?atentN fehhBRSt he
area where the weRtOforth ah & Gﬁpdraﬁisnmsnaanafhetmmlhs% film naviﬁalrdtstage ol of

eleneht. A vacuumfrom i nsi the screen iS directed throu
i n the vacuum r olbossewithpsrfaseieddipsn A partiguiarly genstrysted embossingrell fornp| ds

he pl g |
the plastic f me?fecflﬁ emé udsiBaSfiln? CPatiéh rmf{%gvé?%&grogjuceﬁﬁ%h

hol es of the screen sane tinme, an ai
cools the film 4,388,056 duscloses|ampapnmatu5cimrmmnunumslytfummcnmmr-la:d

Gef i nos. agst net | d0Rukfrep paying ofipoSial BRERF. svip ARl b Po s e oc

wel | as the geonmand predeteriingd basgie weight distribution. W ﬁ?—lz@/&@&um has a
PCT/ US95/ 09365

perforated film hoRexcombriype. pruwjarshapgy frame; dHCIPQE\Qm ﬁ[@‘m@ﬁ@“@é’% red
screen pattqn i %x'?éﬁdiﬁb r@s%rﬂﬁtrﬁﬁs@er@%t@&' YA I3t SR a?? aﬁ)dsiaﬂﬁé low.

mandr el . seanl ess cylindrical nickel screen E‘ﬁre et er mi ned
or desired m%ul@@iam meanspis disneaedcnjacemntcthenedially mw Y slispaseder may

also be 5 use {%ﬁ e film
wth perforati Ongmturr]\gary ofan arcua ﬁégﬁg Eﬁ{:ﬂh’f?ﬁpﬂqﬁl&g{ st a?]tml:"ggﬁp

right angle to tﬁeaeem.@rmntferenﬂallv spannlngsaomrphmqu&ﬁuomaqmgvﬁsde a
direct line of sig eature
of the prior art ?f‘%%ﬂ %ag’gm ra%?l%tp% rosslgarhh.g ﬁpg&'#rﬁrﬁf éé%%edg J]bﬁh
catanenial b i n@é!hIBerdruappl ications as the collected fluid remain
vi si bl e. Accordingl ZRY: Vi ng
maski ng characteri sti c?laﬁfﬁl b?@%&i%&%& i sF%fJ ;'%Esai'g'ﬁlvf 3& Fﬁgus;on 0%

col | ected fl ui ds.moiten polymeric mhaterialsalsaoch dass ipohjEthylene hant othér Ipfastieat

does not provide a dlrec

filmcan be utiliPPAIMPES 1&%@9%\? et#gtorgglct, I"’Eﬂq’?ﬁffrfa'lngé"f‘? §§}I Iegi ﬁ{“i'g‘grng
the surface of tkhefdiéd mamhbés oata ratthgodind?ithl screen which is mounted on a
20 stationary vacuum drum or roll. The vacuum roll has an axial slot and a
set of seals extending longitudinally along the length of its inside surface,
beneath the area where the web of plastic impinges on the screen or
molding element. A vacuum from inside the screen is directed through
the slot in the vacuum roll. The vacuum present within the slot forms or
25 molds the plastic film or sheet to the screen and perforates it through the
holes of the screen. At the same time, an airflow is produced which
cools the film.
An important component of the vacuum processing equipment is
the cylindrical screen. This molding element defines aesthetic, tactile and
30  mechanical properties of the film as well as the geometric pattern of the



path through the film Such a characteristic greatly inproves the
sprotective quality of the clothing. 20 DI SCLOSURE
OF THE | NVENTI ON - The invention is directed to a cylindrical
screen for perforating a thernoplastic filmor sheets. The screen is
formed froma relatively thin sheet that is secured together to form
a cylindrical s@gnfespsP! urality of ~apertures are positiroTEIS9s0P36HE
sheet and the apertures in the sheets 25 forms a passageway through the
screen. The passageways are di sposed 4 at an angle from about 5[err]
to about 60[err] with respect to a plane that is di sposed
substantially perpendicular to the surface of the screen. WO
97/ 03795 PCT/ US95/ 09365
5 perforated filmBRh i pieféitdd Sdrieehl falivication DBehMitias the desired

Fig. 1 is a schematic elevati cinal the in

rel ationship of SAEEESAAtErAENIGK %8&9&,?"@@8?5 ‘ﬁ?“’-&ﬁ{ﬂf‘iyé‘&dr'ﬁa‘éﬂ?‘WPhg out
the process.  5A geamiess dylidridall AicR& Setkan B chn gsplféﬂbt%”rﬁ{inw O ddaeng a

segnent of the formng surface_as enployed | n the process.

Fig. 3 is an enl Magemn @BM[@@cegecpm:H‘eﬁ‘%\ﬁ"&h 3s ﬁ‘PPRﬁ‘ may also be
perforated fﬁl m hayyng straight capillaries. Fig. 4 is an
enl ar ged, matic, sectional view of a prior art 10 perforated film

havi ng tapered capi | | kioweaver, the prior art screers ryoddce fiimwithoperforgtionsthat vi ew

of a filmform ”%xgérgfﬁ\g%tgéh {HEHIm gt subs%ér}?@?g?tnghfgﬁé %’Qw surface of the

Fig. 6 is a cross Vicew o e using

screen of Fig. 5filml5Such perforatlﬁsg:ro?idlesa dlrecﬂmsfemghbaad a/dmtqiath
perforated film pade usjng.the r 11, _

Fig. 8 is a cros Eoé‘l,ql'l\%‘ﬁgn st fPaﬁurﬁé’& tg‘?aﬁr g’ﬁ afy ﬁfﬂ ﬁaﬂd"{fgaﬂg Wgn
screen of Fi1@ 1Zhe filmisused in catarﬁegial&meomsmmapplsmwmralthﬂlcoueabda
perforated film Fig

d .
10 is a cross- segﬁﬁ‘gﬁéﬁ'k{]ﬂgﬁwb& chPf‘ﬁT‘gﬁp Fﬁ)"ﬁﬁ '%gr’beéﬁ for a perforated fimp;

11 is a cross-seHawvflitPmaskiny ¢Haractetibties €idtiregucefieevisible presence of theFi J.
12 is a cross-sectional view of a filmform ng screen. Fig:

13 is a cross- seCPN8eted NSy of a fabric containi ng the 25 perforated
filmof the present i WgNiit® Aesirable to have a filfiithat dded Rof pREVIEE @l divéctgoWn
using the fabric of Fi 13.
15 path through the film for fluids. Such a film can be utilized for protective
clothing as fluids contacting the surface of the film wilt not have a direct
path through the film. Such a characteristic greatly improves the

protective quality of the clothing.

20 DIS E 1
The invention is directed to a cylindrical screen for perforating a
thermoplastic film or sheets. The screen is formed from a relatively thin
sheet that is secured together to form a cylindrical shape. A plurality of
apertures are positioned in the sheet and the apertures in the sheets
25 forms a passageway through the screen. The passageways are disposed
' at an angle from about 5° to about 60° with respect to a plane that is
disposed substantially perpendicular to the surface of the screen.



Fig. 15 is a facemask using the fabric of Fig. 13. Fig. 16 is

- & cross-sectional view of an absorbent pad or drape. Fig. 17
is a cross-sectional view of an absorbent pad or drape. 30 Fi g.
18 is a cross-sectional view of a | andscape fabric. WO
97/ 03795
PCT/ US95/ 09365 wo 97/03795 6 PCT/US95/09365F (.
19 shows a cataneni al pad construction using the filmof the pr esent
i nvention. Fig. 20 is a croSs-sectional view taken along line
20-20 in Fig. 19. Fig. 21 shows a diaper construction using
the filmof the present 5 I nventi on. Fig. 22 is a
crQss-sectional view taken alono I|ne 21 21 |n F| . 21

BEST MODE OF CARRYI NG QJT TS Rring to Fig. 1,

an apparatus for carrg oulg éhsecthgh.%%t@s%,&%ﬂg’g%‘ vEJW kﬂ%\ﬁﬂ@ Qe ! ﬂ,&+‘udes a

rotary cylindrical dru suppo centr

di sposed axle 11 relappnshlpdftl)emﬁmﬁsleq)ieuesafemmpmpnachmoyed in camyvippauts 12.
The cylindrical iHrface 13 of drumroll 10 is highly perforated to
allow air to pas REQGASH: ough. The nvol di ng el enent or screen 14 is
nounted arould the suFiga@islan @nigiged) séttiond] Viewashowiy 4 segniedt bPitAee W t h
t he drum 10. El. ement é\ gta/ be formed as an integral unit
adapted to be = formigg;sustageAs efppioyed In thAPIACeESd thereof or it may be

wrapped around the Fg, wﬁyr&‘lemamédt %neﬁﬁi.bxeécﬁ&m%&vlafarbf.&%&ab' e

manner. For purposes rotating drum 10, a gear drive may be
enpl oyed whi ch |§eéf@ﬁ?i9€(f'|ﬂbh%"9 straight gapWladies:r i ng provi ded on the drum

element itself or a pgid edtiﬂrd  énjarged, s'?.ﬁ?w% b??%ﬁ%lé& 6#3%&%83/61

means of caps provi ded on shown 1n
vacuum chanm3® 1'perferated|filmchbaving tapered capillariesa pressure differenti al

bet ween the respective, sy faces of t l.lasti c sheet cause
the plasticized sheet Fitb § 198 ‘fs’ﬂ?%s?%&"fé‘"e"ts@?fao?ﬁ‘? iTQHDIng, $ERLAT e, he
mol di ng el ement Ppfesend inveartiohor e perforate t he sheet

W thin drum 10, “ai ongFih& aaictons sentipnphvow el anfrrsl fimmas sioe the
the drum over a lIscrdencsf Figl 6. on of its. peri pher y in contact with the inner
30 porti OQSOf surf ageg ]72}s gfcrgsrslf&clt%nal wev‘)D l aatEesrfolra?eAd l?r]: ;nra]xgetugi%gctprg mber.
screen of Fig. 11.
Fig. 8 is a cross-sectional view of a perforated film made using the
screen of Fig. 12.
Fig. 9 is a cross-sectional view of a perforated film made using the
.20  screen of Fig. 10. |
Fig. 10 is a cross-sectional view of a film forming screen.
Fig. 11 is a cross-sectional view of a film forming screen.
Fig. 12 is a cross-sectional view of a film forming screen.
Fig. 13 is a cross-sectional view of a fabric | containing the
25 perforated fiim of the present invention.
Fig. 14 is a protective gown using the fabric of Fig. 13.
Fig. 15 is a facemask using the fabric of Fig. 13.
Fig. 16 is a cross-sectional view of an absorbent pad or drape.
Fig. 17 is a cross-sectional view of an absorbent pad or drape.
30 Fig. 18 is a cross-sectional view of a landscape fabric.
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7 In order to provide an effective seal of the | eading and
trailing edges of chanber 15, seals 16 are provided in plates 15A to
forma seal against the surface 13. The seals may be nade of netal
HDPE, rubber or other . suitable material. The plates 15A are
stationary withweepses to the 5 rotational direction of thBCHPSA%03368
rigidly affixed to axle 11 or other -sui tabl e means so that chanber 15
remains in a fixed or stationary poition in drum 10. Thus, chanber
15°1s sealed at all points except the peri pheral openi ngs on drum 10
and nmay be evacuated or .reduced in pressure by punping equipnent

connected to the chanber in any 10 sui t abl e manner.

be seen in Fig. 1, |odug<tO shows apatamenial oad copstauctiam using the filn oéme uder
21 having a die 8 d to extrude a hot t her nopl asti c sheet
17 onto drum 10. ?Pr@gb'ﬁg b?'ggérl?t has been found that pol yol efin
materials work parti cLFFig.erwd:dosa$ebtienathWlekersalonghaeQOi-m inlBig. 18hat i s
extruded onto the dru t he gheet mater

downwardly fromdie BrB’F‘n%1 Shews ﬁba 5%?%"‘?5"?‘:&@’9 m%ﬁ'lm of the Rresgnt

cl ockwi se w tfh dripgeafion.n Figs. 1 and 2. The rotating screen 14 carries
sheet 17 over vacuum sl ot %5 whi ch cayses the therno ?StIC terial

to be drawn into the Jién? @FW#&EH“Q!’%@W'@S@ B%?f‘ hinkig- e 20
sheet is cooled.to change the hot thernoplastic material fromits nolten
state to.a solid state and to set the perforatlons |n t he f|Im The sheet
17 continues to travel arZ2SsdMQUE O SaKRNYINGEY i i
drum 10 and conti nues Ol4l

solid sheet materi al @é}g%ﬁ‘tlﬁﬁ‘:@ Jp\%g%paratus forgarrymglt? 21 to corona
treating rol1022. thetisventicsrincludesairetary ovindrival druns 1@ isupported at eaoheendti wi t h

a suitable dielectric [ pPg

ol yet hyl ene. ( TErDOR)centiay, dipdb bl 13 RRborted ) KRB br septionary axie
PCOLYESTER ( MYLAR)suggontsyd2, [Jdvec cylindrical saurfacg W8tdf drummelolict0i is hlghly
covered el ectrode_c e, utilized to e Mo, Th t rode or
corona bar 23 is gqﬁ%gﬁ%dego h?‘ﬁ'l T"é%o tpgs?ﬁ’éere%rgyg*) r-lgfq Sﬁ?&igﬁﬂ? mgny 3[3 of
an Véereen (137i95nounted around the surface 13 of drum 10 and is adapted

PCT/ US95/ 093‘?? to rotafe with the drum 10. °

Element 14 may be formed as an integral unit adapted to be

e

slipped on drum 10 from an end thereof or it may be wrapped around the
drum 10 and then affixed thereto in any suitable manner. For purposes
of rotating drum 10, a gear drive may be employed which is adapted to

20 mesh with gearing provided on the drum element itself or a pulley drive
may be connected to the drum by means of caps provided on the ends
thereof. As shown in Fig. 1, a vacuum chamber 15 is utilized to create
a pressure differential between the respective surfaces of the
thermoplastic sheet to cause the plasticized sheet to flow into the

25 perforations provided in the molding element 14 and therefore perforate
the sheet.

Referring to Figs. 1 and 2, the vacuum chamber 15 is positioned
within drum 10, along the axis of drum 10 and opens at the surface of
the drum over a limited portion of its periphery in contact with the inner

30 portion of surface 13 of drum 10. Two plates 15A define the chamber.



I nch above the roll. The corona bar 23 is energized by a transfornmer and
corona treating power source 24. The sheet continues past a tension roll
25 to a second tension roll 26 and onto wind-up roll 27. <1t should be
understood that the corona treating operation is not required for all 5
applications for the filmand this part of the process can be renoved.
Further, it is Reley@deys necessary to wind the filmonto a WPEIAUSESE9S4s
27 if the filmis being put into an end use application in an in-line
process. It should be noted?Z hat other form ng processes can
be utilized to 10 formthe perforated plastic filnms of the present

I nvention. The process showmn in U S. Patent No, 4,878,825 which
uti.lizes a support for the form ng screen in the area of the vacuum
sl ot works parti dmbaddmowbhd'eran effectivieoseal 0§ thehleadingf andhtrailingi ddgesfoft he
" present invention The 216 hat

utilizes a high- ﬁpﬂg‘g’ﬁ ﬁ%?fé?f,ee%{ﬁﬂd&dllg pla"gﬁ%ppgfé{eﬁ)rg\ 'Blségltq@"tﬁ | m can

be al so used W t khé b@rfaéﬁsnrrﬁerﬁeelstmavbeﬂwe of metd! SHDPEDfbbet obother Pat ent
Nos. "4, 878, 825 and, 4,839, 216 are hereb essly .incorporated by
98 45A are stojon

reference into t Suiabig; materiah, The,plag 8P XYith, gespech datheor
formng the Beff%éfti'oﬁaﬁ?.ﬁ{cﬁdheoptﬁéMm' IYiel'T‘?iUQnafflxed to_axle 11 oFbEﬁeén?’ and

4 show prior art types of perforated plast h 20 have
produced on the sppabiet mears santhat tmagnber 15Hemains in Bafixed or statienaryht

capillaries 3 as Pﬁ@@tﬂ'&tuhﬂr&hgtq ﬁ@%.#ﬁpere?m a?Béélleé‘a‘tﬁﬁ Birfts eﬁgé?é(\{}he

in Fig. 4. In bo ese f Ions are |spose
substantially a 9efiphefal apghiagsiarndrnas jkr and onay be sawacuetedobr rédeudedlim and

provide a direct line of sight .and a t.hy oygh t.he fil

e cont | gur at 1 ofPEE Ry SLMAIRE eAtipBRE coRfedint"fe JHR, bt s
utilized toqpor mguitgbeandmigr ed plastic filmis shown in nore detail i n
Fig. 5. The screen 14 is a |laninate structure conprised of a stack of

i ndi vi dual sheets 31, A§xandp seen inEg. 1glocgipg aboversnd adjacent to/dmm 1Q,

outer surface 394 tattmdsrdzspaaeﬁtgta Bk 18 wARha’! uselihtd NextriRs PMatst i ¢
30 sheet 17 and an inner surface 40 that faces the vacuum chanber 15.
V\D 97/ 03795 thermoplastic sheet 17 onto drum 10, In practice it has beep@qgam&_;gt!gtog 365

through theThe S%ﬁ{] eﬁmea?ér"hlé il pridlay mearstf%%eﬁﬁobnaeﬁc Fdteridl

I ckness of e i ndividual sheets. The apertures 41
preferably 38 habatis extru@dognmwthearirwntm s”&ﬂ”rﬁ?ﬂgmﬁitmtef!ﬁiaiﬂetfandwever

it should be VYHWE@W #oth bids, fn[%esﬁéé% ﬁta%}s &&‘peeflpﬁf Cﬁﬂ?'@ﬁed

different. The shee are norma ess s p o{so e
met al | i ¢ mat eri alcladkyvise with drum 10ph5tgs‘ dtagd ZthMQotBunmredﬁm'ﬁpamesr es 41

our 1 15 oo s BHE 7 el UBuum e e BAFEE b BN GeRph ik REAERA. o
havi ng a t hi cknede befdratvalnta’the dpenings in screen 14 and thereby perforated. The
20 sheet is cooled to change the hot thermoplastic material from its molten
state to a solid state and to set the perforations in the film. The sheet
17 continues to travel around in a clockwise manner shown in Fig. 1 on
drum 10 and continues on to the rolls 19.
From roll 19 the solid sheet material 18 continues upwardly over
25 roll 21 to corona treating roll 22. The corona treating roll 22 is usually
covered with a suitable dielectric material such as epoxy, fluorinated
polyethylene (TEFLON), chiorinated polyethylene (HYPALON), OR
POLYESTER {(MYLAR). However, bare roli treatil:ng with a dielectric
covered electrode can .be utilized to treat the film. The electrode or
30 corona bar 23 is suspended parallel to the treater roll at about 1/16 of an



work particularly well. Usually fromabout 2 to about 20 sheets are used 10
to formthe screen 14. The preferred range for the nunber of sheets to
forma screen 14 is fromabout 4 to about 10 sheets. The effective
di ameter of the apertures 41 in the sheets is fromabout2 mls to about
100 mls. In practice it has been found that a range fromabout 7 mls
to about 60 m hgobfgardsne effective diameter of the apertures 2ET/USAsKH93655
particularly welT. The sheets of the |am nate are bonded to one anot her
at contact points while the lamnate is 8ubjected to heat and pressure.
The resultant lamnate structure is thereafter rolled into a tubul ar shape
and its free edges are bonded to one another to forma continuous
tubul ar-form ng structure. As shown in Fig. 5, the apertures 41 in the 20
| ami nate struct umhahevecthea:dhc’ﬁm coronialbar 2Biigaeergizadsb\eaatransioemapmd ures
41 are circunferentiall aced N a i rection t
passageway 45 thPRRR T VH%&%"{E?? é@‘t ngﬁﬁ%ﬁ(ﬁﬂgmﬂ% Bﬂgtﬁeﬁf’mﬂﬁo"
angl e. The apert p5qp élkeabmwtendvoﬁma 2B arid ofovwirdibp ron 272l h\sholl Bene
di anmeter and each aperture has been displaced fromabout 1 %to abouﬁ] 25

t

50% of 't he di arret‘Bﬁ‘e@mQ%éh%‘bgH GPEANS HEALIRG, OPEFRHAN, 1% NOH reaired; for 8
sheet with agpr egﬁﬁlfc‘%‘ilohﬂ%? tﬁé fitk°ana th’pat of tRe ProcErsUanbe Féifioved.

apertures. In practice it has been found that a displacenent of about
10% of the di aneFurthes, it isenetiwaysaecessary towvind dhe filmyonte g windup roll

results in a passagpwhg ﬁﬁ“t'ga&pﬁ'ai éﬁgr fbf%gl 8hd e ?ﬂﬂ&xﬁaiuéﬁ%a&i’m -tirte 30

to about 60 with respect to ext ends
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10 per pendi c [ [ Thi s
angle is gener a ls?)ogk:obé ngge%gttrtlmg %rffaﬁﬁné%rgéestsgg cafi b?ﬁﬂnli% %%

apertures 410i n fdren ﬂ*epedomtedchmlm; ofithe wregent invantioa. dTle process t he
passageway 45 for d thr he m n.l4 general Ly,

Oyl nart cal n Ragam s dpacdfy NGB8 2, o, i psR BB Bhs o e,

t hedaper g ur eis palfomaﬂg fs&futnt ihahe@éeé of thd vmwalot wuiketpheﬁcmimpmumn be
used, and multi- u rectan F%ua‘[r;a% X c" or a
pent agon can be ?R'F‘T'ngag Pﬁ& %‘? ﬂgespresent nventio Pfgﬁeﬁ% QWViE g.

10, the screen 1l uhgispant(4/889, 24115 tHdtaitil2és a m@ﬁ-gr&sm@uaﬁasw@hytéml I er
I n each adjacent sheet of the Lam nate. In IS screen structure, the

passageway 48 t petforateagiaglic fifm can be alsogised with thapresentinyeationahe

advances t hr oughddepirgs’ 8FU.64' Patdrit Kbk S4/878, 829'@1&1 4,839 Zﬁﬁr%tﬁ&rébﬁacr‘
aperture 41' is displaced a sel ected percentage of its . di aneter from

the apertures oneXpesslynincorpesated y feferange: intpthis patent, applicptinayas s’
18 oL g5 5083 o e IR
apertures 41 " that bE@8nd and 4 show prior art types of perforated plastic films that
20 have been produced on the apparatus shown in Fig. 1. This film has
straight capillaries 3 as shown in Fig. 3, or tapered capillarie§ 4 as shown
in Fig. 4. In both of these. films, the perforations are disposed at
substantially a 80° angle with respect to the surface of the fiim and
provide a direct line of sight and a direct path through the film.
-25 One configuration for the screen 14 of the present invention which
is utilized to form the perforated plastic film is shown in more detail in
Fig. 5. Trie screen 14 is a laminate structure comprised of a stack of
individual sheets 31, 32, 33, 34, 35, 36, and 37. The screen 14 has an
outer surface 39 that is disposed to be in contact with the thermoplastic
30  sheet 17 and an inner surface 40 that faces the vacuum chamber 15.



progressively smaller as the apertures shown in Fig. 10. However, in Fig.
11, the apertures 41" are displaced in the screen 14" as that the 20
passageway 45"converges in one direction as the passageway advarices

t hrough the screen 14". As shown in Fig. 12, the screen 14"
defines a passageway 45"’ that has a conpound curve for the
passageway. |n y&eefgodi nent a portion of the sheets trcwusIsnses he
screen 14''' are displaced in one 25 direction to forma first portion 51
of the passageway 45 '' and a plurdity of sheets are displaced in
the opposite direction to forma second portion 53 for the passageway
45" . Normally, all of the apertures 41'''" wll be of the sane

di aneter and will be displaced a equal di stance on each | ayer of the
screen 14'''. HovEwesheats contaihd plorality ed apertureshal thétcextpnd tthraaghithe ' can

\é?;[ry Jsg5%§g6gnd tthsc n%gg % theo ;ndgwalpall Shed sntThe apertures 4 pre erab(y gilclaqy ®ary

to forma conver gubatitiEliyd M8 sdthe  georhetrid Isfrrabepomdwm@luofshould bd he
passageway 45"'' is disposed at an angle A that is fromabout b[err] to

about 60[err] w t‘l'f‘%%ﬁ?@étth?bths shapgs 8 theapetures caphedifferant Jhe sheets
per pendi cul arg t 0 5@%&%11{' a%fénﬁ%%? s?boel plﬂftlot ?h&? rrﬁ%@lh?:‘hateny'ﬁlhé?é’

portlon 53 is disposed at an angle rom about t o about err]
with respect to tmmtpfe;nbmcmalsufmnewthe apertures 41 in the ipdividugi sheets. cthss s

section of a fil gl ahel#y HREa tAicAdss from ebtblt 1ZidBbbliE 85 g se oW

in Fig. 5. The f as a second sur
64. The first andpraeticeit hashieaodeund thatsheetsrhaving d thickness aif abopb2inilsoned

o oo MR L Dl TS 21 B apomd il Y
capillaries fp h o@nﬂhb%‘c?éan 4 yhumrémrm%ﬁaetﬁrmaﬁmnwad*wﬁbﬁ&ﬁﬁ at

an angle A fromabout 5[err] to about GOLerr respect to a fDI ane 47

t hat |'s perioemap sGrean 14 is feomabout &9 éé@“‘s@ooﬁheﬁ'ﬁﬁe flieneft

capillaries 55 ar@gafater &m.%téeﬁw@éé 241G 'thé‘ﬂﬁéé?@'ls fronSaB0R2 MY fo abaufie
wal | 62, define a passageway 65, have first openi n9r958 inth

surface-59 of thel®Qmlss4in Pfam'chﬁd‘mf%iﬂérﬂ‘ﬁbafiﬂ‘%ﬁ A:aboyt 37“'!# t he
capillary 55 thatyy quls for th@@?féct&ﬁ%ﬁm@f‘erfdfrtﬁh a?iéfﬁﬁ@@ 45(%\@“& he

filmb54. The ends 57 of th capillaries 55 are usually spa apart
fromthe surfce musmaﬂuelvcu The sheas ofiihe éaramtaaarsé:qndsmcamancubgr to

aninch bei ng. pr &f s RaEt Aot AEiB o laminatd BB kALp +8 et And iHeurd”) T
a center point orTlgpce&tahtlmnaurs_twulure is thereiitec evlledrintapa tubulaf shaneni ng
5% e oo oo°r AR el Yok, R to o SRERCE B EbBRLSY PO
di stance that is fubularéfbnumwumuaboas shodén in Fig. 5pthd apertiiesettin tHe t he
opening 60 \%6 h tIaml artgfs TU greraarg 5 tggni:g&tiicr:aqw aligned. Instead, the apertures
41 are circumferentially displaced in the same direction to form a
passageway 45 through the laminate structure that is disposed at an
angle. The apertures 41 shown in Fig. 5 all have substantially the same
diameter and each aperture has been displaced from about 1% to about
25 50% of the diameter of the apertures from the aperture on the adjacent
sheet with a preferred }ange of 5% to 25% of the diameter of the
apertures. In practice it has been found that a displacement of about
10% of the diameter of the apertures works particularly well. This
results in a passageway 45 that is disposed at an angle from about 5°
30 to about 60° with respect to a plane or line 47 which extends



about 75%to about 125% of the dianeter of the openings 60. As can be
seen in Fig. 6, the capillaries 55 have a plurality of steps or ridges 56
that are produced by the off-set sheets of the screen 14. -The ridges 56

WD 97/ 03795

PCT/ US95/ 09365 12 in the
filmb54 are subsi@oindsmsl y rounded i nstead of the sharp corner sPCT/US95/09365
formed by the off-set sheets that formthe screen 14. Fig. 9
shows the cross section of a film54' tha0 has been forned utilizing

the screen shown in Fig. 10. This filmb54"' is substantially simlar 5 to
the filmshown in Fig. 6 except that the side wall 62', each capillary

55' and the passageway 65' converge as it extends fromthe first surface
59' of the film perpendicular to theguter sydage 8%pbthe seeen J4. oThis anglgis,

t hat has been pro | t rgen in Fig. 11. In this filmthe
side wall 62" of gﬁé&%" Sho‘(’:vé‘p#+i@|e£ﬁ§§fg'§ﬁd t he passageway 65" converges
as it advances away The apémmastmmem_etsmretdeeefa'lwrnimuﬂ}riiqnshwe and| ar
Cross section of ieBeaspenway 45 sk rgastfheaminate scrogn 14 i gerelly " °
screen shovxg55n Fbgindbiba]! ;mslg&p'es ?@@ngriti?ﬁh?ﬂpibleljt_n'fdemOBB't?'at dfapesafod t he
passageway "' have a firs ortio ]S di sposed at_ an

T e A w th r es Uit SRS tureh Can waty et et cvah ellpselial HF Giied shabas canbe he
first surface 59" yged, dritembulti-8idad digaresCaiada rédtBAgR 3 sqlidth, hexaloiPessd at

an angle B and both angles are fromabout 5 [err] to about 60[errT] with
respect t oPeRagpnnan be utiized-og thg opraingspi | | ary 55' ' general ly

converges as it 20 a f; t f b S f hasd ap of 4
54'''. However, it A sﬁoﬁl ﬁoﬁbg tr}?defrh%t %%%uéhgf’etﬁiaggﬁ?%%es{ v
can have wal 1@ t hkecaroe poogressively smalles inyeach adjacent sheet offthe latminagef ith ns

o2 IS gl S5 i 89 o o i

bl ock a direct line S pertures
per pendi cul ar to a$the passagevay advantes throagbahelisargen, 14’hdnfthisnparticular have

a masking charactgyj.sti h that flyids,. { sS..Lhraqugh e filmto an
absor bent struct ugéh%‘*? e%% i e\fﬁsJi 'gl‘gg&%c%&%s ?‘egga\ﬁﬁa%_ o'of its
capillaries diamigtep drgrantec spertures o adjacent sheetsiceThi® wbultbdnfal m

' I ncont i nent

P L1811 bdhnamway, 4606t 2Buhidi AT Pyl RFRPACH the
directly proporti passagewsy sdviinges tifough the screen 14'.
The screen 14’’ shown in Fig. 11 has apertures 41°’ that become
progressively smalier as the apertures shown in Fig. 10. However, in Fig.
11, the apertures 41’' are displaced in the screen 14’’ as that the
20 passageway 45’'converges in one direction as the passageway advances
through the screen 14’',
As shown in Fig. 12, the screen 14’’’ defines a passageWay 45"
that has a compound curve for the passageway. In this embodiment a
portion of the sheets that form the screen 14’’’ are displaced in one
25 direction to form a first por.tion 51 of the passageway 45’’’ and a
plurality of sheets are displaced in the opposite direction to form a
second portion 53 for the passageway 45°’’. Normally, all of the
apertures 41’’’ will be of the same diameter and will be displaced a equal
distance on éach layer of the screen 14’"'. However, it shouid be noted
30 that the apertures 41’’’ can vary in size and the amount of displacement
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capillaries in the film their length and the degree to which the
capillaries converge in shape. Such filnms also can be useful in preventing.
unwanted direct fluid flow through the film Since the capillaries are

di sposed at an @@dms7ekl uid striking the surface of the fil m ROHUSAE936fye
5 a direct path through the film Instead, the fluid will have to change
direction to pass through the capillaried Such filmcan be used for
protective clothing when fluids may cone into direct contact with the
surface of the protective clothing. The filmof the present invention wll
reduce the tendency of the fluid fromsplashing directly through the 10
capill ari es and gsaravary te formnesonvergingpassegeway A5 (Tiheyfirst pentiond loethi ng.

Fig. <13 shows a | | G bRt ekl gy ; '

plr gsent I nventi on&%?gg?é%étgsf a%ﬁ"%%‘{ er |aa']ué'k/45é ?‘2‘3‘%&%’%%@‘&%

br eat habl e out er aboutr 603. Witle raspect |toyer |in8 or planel Ay’ awhitbe rextends

tock that i ery light weight and al so highl r eat habl e,,, t i | ayer
35 of nonl-\?voxe ?FHIF&%FHP’ I?‘g»g'ﬁg'fter §”%?%%{3ﬂab¥fe, e RGress tgl dgfﬁ? §I§$@%ancg
to t he passpartion’5d is\disisosedr dtiditargle B thay s frorhrabidt §°Cldl dbout 60>

- non-woven mat eri al provides good resistance to flow for |iquids that

come in contact With-respaqgt toitbeplanaguline Adierial. A melt bl own

pol ypropyl ene, pol yet Igih egShows a crbssPEctRh 6F a §lA B thitakhs Béerd Férmed
non-woven | ayer as these materials have 20 acceptable levels of tluid

resi stance. The ridtitizing:thersaseen showagnikig.7%. iThe film 54 hasia-firas suface 5% i | m

9 Chat has a_pl Ul biokodia BGHHAE Bl offe fike 30 bbna suriacdPbf HbiRR 1O

capillaries 83 an are sposed an angle-1Trom a err] to
about 60[ er r{0Ow t isually positicnedainsubsearitially pasallet rglatiohship.aThiofilm has & he

That the capi 1 arPeeiEy of Hectaistith.ea tird e Sapiisghe SR bR Dt AR
woven material . - Tedpinsties|95hawsa Sdbstantiewy yifdriediamieter &id aredisplaced awv
ouoh he 111 eahpRadb o Bopi 5 5 st B Huh agolt At + ot

substantial 'y si niglpatpdmiidiar fo ihefirét St 59 ofihe fillh. The 6aplikribsBE gk
understood that the filmsimlar to the filnms shown in Figs. 7, 8 and 9

VWO 97/ 03795 1 substantially cylindrical in shape, have a side wall 62, define a

PCT/ US95/ 09365  passageway 65, have first opening 58 in the surface?9 of the film 54

and second opening 60 at the end 57 of the capillary 55 that is spaced

apart from the first surface 59 of the film 54. The ends 57 of the

capillaries 55 are usually spaced apart from the surface 59 of the film 54

20 by a distance from about .005 to about .05 of an inch with a spacing

from about .007 to about .025 of an inch being preferred. The opening

58 and the opening 60 both have a center point or geometric center and

the center. point of opening 58 is displaced from the center point of

opening 60. The center point of opening 60 is displaced from the center

25 point of opening 58 by a distance that is from about 5% to about 200%

of the diameter of the opening 60 with the preferred -range being from

about 75% to about 125% of the diameter of the openings 60. As can

be seen in Fig. 6, the capillaries 55 have a plurality of steps or ridges 56

that are produced by the off-set sheets of the screen 14. The ridges 56



can al so be used for the film79 in the layer fabric material 70. The next
layer in the layered fabric 70 is a second | ayer of non-woven material 87
that is positioned adjacent-the surface 85 of the film79. The second

| ayer of non-woven material 87 is intended to be a |ayer that cones into
5 contact with the skin of the user of the fabric material 70. If the

fabric Mjy & bimdresd S Not intended to come into contact w POTAISeSM9865N
of the user, the second | ayer of non-woven naterial 87 can be

del et ed. The purpose of the ¥2abric material 70 is to provide a
br eat habl e structure that has good resistance to penetration to
fluids and nore 10 particularly, liquids. The fabric 70 is intended to be
used in applications where fluids are splashed or sprayed onto the

material and the imthe filch 54 are substantislly rowwdest insteack of tie sharpe cornerss
through of a fluid. This fabr]| a b [ LJ i N the nedical
field, hazardous Eleg $Y éﬁﬁoﬁsegfﬁg?tsaﬂhgﬁgm?" %e Sé'@ﬁgrfél people are .
iF_nteriZt eg in being prﬁgeetsmv\isrtggm%d éFe_niiowofSaJﬁwad' that has fbeendormed

1 g. shows a protective gown and_FI . Sho protective
facemask 91 that ptilizing the; e%?‘i‘@”‘c‘ﬂéﬁﬂaagr (ﬁ'uq@g}mg%%ssubstanygﬁ\églpgarm_
For the protegti Ve, tHaMiin$ShoWwhan Fie. 08 Bxtéptathal thd'sile WAES2!, each cdphiatyi @l

87 may be deleted if the gown is to be worn over clothes so 20 that the

i nner surface of Bhcanghthe passageway 65nheenverge as extenss fraa the first sugfageer .
For both the prot ggi 'br?hgﬁ 89 and the facemask 91, fluids that are
spilled or sprayed w contact the outer layer 73 of the fabric.

The fluid w-ll pass-t hFigu@ishowsteeroas sectinreof arfilne 644 thathasbesn produced s

resistance to fl uj epetratiaon Jh | ud deWi |4t n t abble

t her mopl astic fil ngg ylsg'tg?eﬁ h@ gﬁgﬁe{d c'g‘plt% aélfneyﬁffﬁv\h%?\l ?Ee ?ﬁ}lhﬁ
engages t he 10er nogpillatiesc55’ land e pasdsageway 653’ comvargegas it adancasawhy
filmand the velogity of the fluid L.s significantly reduced. The structure
of the Iayered faBPMthRsydacs okine fife anfin partityier copvarges an ohe Sipe I 4o
and p_rovi des a nueghe ldirgbtion) evel _ of protection than the breathable 30 )
EHC%-? [JISS[S/SOE) ggg are C‘”ﬁi%f‘%' Q/ho:)awvgl Ialczz%tt))slse:'section of a section \i/)\gﬂ%/é)fﬂ'ggroduced

Fig. 16 shows theytifAng@ihé Serdehyhdw msri'gmfzi.llmtnfs figiite Ah6 &APNIaries 55°"
invention in an absorbent pad or drape 88. In the structure, the film79

i's positionelBon ang a%pasﬁam%'mhmwm pastion-ficthat Fs.rﬁ“?Bo?%d a8t 8fosed
so that the capil bﬁgnb%vﬁaﬁés?bc@foea gehm that i916ispEéddpétbeRaitufbl t81tRel N S
contact with the abSorbent material 93. Wth the structure the capillaries
83 act to wick fl first surfcei89 G of thefilsy pnd @segond portipn 63 thatdp dispased@t| m 79

i rony o oS EReRgo) s o EnqROlA, ok A ont ik 6 iR TRIRGS 2
t he to the plane 47. in Fig. 8 the capillary 55’’’ generally converges as it
20 advances from the first surface 59’’’ of the film 54’’’ Howaever, it
should be understood that the capillaries 55’’’ can have walls that do not
converge.
The above ﬂlins all have capillaries that are disposed at an angle
that acts to-block a direct line of sight through the apertures that is
25 perpendicular to the surface of the film. Accordingly, the films will have
a masking characteristic such that fluids that pass through thé film to an
absorbent structure will not be as visible to a user as when the capillaries
are perpendicular to the first surface 59 of the film. This is particularly
important for catamenial or incontinent applications. The degree of

30 masking produced by the film will be directly proportional to the angle of



filminto the absorbent material 83 so that fluids that are contained in
‘the 10 absorbent material 83 are not easily visible when | ooking at the

surface 85 of the film 79. Fig. 17 shows anot her

enbodi mrent of a pad or drape 90 that can be made utilizing the film
of the present invention. The film79 is positioned with the surface
85 in contact weébyemdsayer of absorbent 15  material 93. Ther€T/s9509365 S
positioned so that the capillaries 83 forned by the perforations 81
extent in a direction away fromthe absd®ent material 93. Wth the
capillaries 83 extending away fromthe absorbent material 93, there
IS nore resistance to strike through for a liquid that is under
pressure, such as a sprayed or spilled liquid. 20 Fig. 18 shows

the use of the tthe cepiliades dn fthe filmQ theiralehgtidsodthe degree ftabwihictoahe | n
this-application,_ t.he.filmis positiongd w.th fh il pes 83 .

ext endi ng t owar dgaé'ﬂ%"egsr?ﬂﬂ’( r@m&b&ﬂemﬁp&ﬁnﬂbﬂ%&?ﬁpﬁﬁgg J[sgfurg@' %gﬂ'?%ed.
The ger f OL ati OESuﬁM?_mﬂ tjhectcEm'dl ilmitgs%ng“rn gioé fisnNBinte the alapmb;igs arai n,
to pdss through the filmto t n . wever, e an

capillaries 83 eﬂF@B??‘_LQF 9"«9’59%'%&8‘@33""?9 H?%‘F'i%a‘i%@% &?ﬁ)ﬁh‘?"@?“ﬂ BAYe t hat
can pass thrgughgtdifctigath tAroubhl thePRIRY.C MhstedE CthedfiGiot WilPRaVe té ehange
undesirable gromh in areas where the filmis positioned. However, Since

rain can pass theseefion e passrthrougl the capiades. 1 iSueh: filmicen ke asedifey of or
pooling of rain ARk ' omk ettt ' 0
required, a non-%\}gét%éa?'erl aP @@ééggmbs\ém?g% nat !arg ﬂ?)%cﬁgbéur é’gittaﬁ ggéof
PCT/ US95/ 09365 surfges of7th@pratective clothing. The film of the present invention will 16

hat the. non wou R B8, ndsey af “ieCHON ol siashing it gl e

si de of thepil nt:é’@m&msoamgfh?m%hhe@mhe pidteOdd\capabilitg df Iné eftAmgl abri ¢

94. 5 Fig. 19 an 0 show a cataneni al. or fem ni ne hygi ene pad
t hat can be conE'8r AShOWR:3 iayeracfabric mageriahipaputizesthe e afithe.  The
pad 105 hapresehfVerffonPeThe @jeRed ia6ricamtaaal 70 fasa fght Daights

positioned over an bsorbent cqre 107. The film 79 is positioned so

abso
that the ends of Pfefthable outgrlaver 43; Jhesauter, iaves,43isusualiy,a pangrsaver n

contact with thesglekahBERivel{ lighOReRhi Brid aiE'&Q\igi*ﬂ? Br&ARbble? Noxt #'a Idyer ude
one or nore _layers of a non- woven material 109 and a highly

absor bent wA8di ngf BPNyever materigl 7b1that is breathqblg, busproyides resiganeptast i c
fil 113 i i 4 S t G t o
il'm i s posi ?I?f%ﬁgsgrﬁé _6pﬁuﬁkqﬁr&fgh|:{l?\gss laygr. éﬁ%%ggagﬂ% th@'ontRévbAat |s

opposite to the w a di aper product
115 that can be wwteriaipnovides geod tesistanceite fiow fodiquidssthat cometin contacti on.

The diaper 1 15 Dag e non-fol@N fatial PR thefk Blcieh bBHPRIIGR. bonethyiedd t hat

i's positioned over an )
or polyester can be used for the non-woven layer as these materials have

20 acceptable levels of fluid resistance. The next layer on the fabric 70 is
a thermoplastic film 79 that has a plurality of perforations 81 and the
perforations form capiliaries 83 and they are disposed at an angle from
about 5° to about 60° with respect to a plane that is perpendicular to
the surface 85 of the film. The thermoplastic film 79 is positioned so

25 that the capillaries 83 extend toward and are in contact with the non-
woven material. The capillaries 83 formed by the perforations 81 allow
the film 79 to be breathable while resisting the direct flow of liquid
through the film. Although the film 79 has been shown as being
substantially similar to the film 54 shown in Fig. 6, it should be

30 understood that the film similar to the films shown in Figs. 7, 8 and 9



absorbent core 117. The film79 is positioned so that the ends of the
capillaries 83 that extend fromthe filmare in contact with the absorbent
core 1 17. The absorbent core can include one or nore |ayers of a non-
woven nmaterial 119 and a highly absorbent wadding or gel material 121.
A non- pervi ous thernDpIastic film2123 is positioned on the side of the
#ﬁ |s opposite to the film 79. PCThis9Sideads d
ayer 79 shown in Figs. 19-22 w il provi de

. absorbent core

- be noted that the
masking for fluid
previously discus
i simlar to the fi
the.film79 in th

The above descri ptoaoralsﬂ be beed forctheifilm 7S ingihe day ér dabrid:matevial 70. TE next

expl anation and v

that is retained in thet1dbsorbent core material 25

20

as

sed. It should be understood that a film
| ms shown in Figs. 7, 8 and 9 can al so be used as

e appl-ications shown in Figs. 16-22.

tiogns, other than those
Efary"ecl)' in the %yfelrecf }albcr)lgsldaigg s%‘é?;%é IIatyuer Io non-wovqsmaggg@,pa%%
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17 ci tedl Canhdeis'Fokitionéd) adjacefPeHel sutthde’ 85of the FHAPPY OfTHem’econd
follown cl ai
CLAI VB: g5 miavef of noR-wanen materiahA7 isdntepded %beeﬂavwrthpéwmamtng a
thernoplasticg  contdct WitRTRE SRin'GF the user of the fabric material f&r ED
relatively thin sheets secured togethe orm a cy |ca ap

10

material is not intended to come into contact with the skun of the user,
the second layer of non-woven material 87 can be deleted.

The purpose of the fabric material 70 is to provide a breathable
structure that has obd resistance to penetration to fluids and more
particularly, liquids. The fabric 70 is intended to be used in applications

~ where fluids are splashed or sprayed onto the material and the material

" provides resistance to the direct pass through of a fluid. This fabric can

15

20

25

30

be utilized in the medical field, hazardous waste field or other areas
where people are interested in being protected from spilled or sprayed
fluids. '

Fig. 14 shows a protective gown 89 and Fig. 15 shows a
protective facemask 91 that can be made using the Iayertad fabric
material 70. For the protective gown 89, the second layér of non-woven
material 87 may be deleted if the gown is to be worn over clothes so
that the inner surface of the gown does not contact the skin of the
wearer. For both the protective gown 89 and the facemask 91, fluids
that are sptlled' or sprayed will contact the outer layer 73 of the fabric.
The fluid will pass through to the rion-woven material 75 which'provides
resistance to fluid penetration. The fluid will then contact the
thermoplastic film 79 having the angled capillaries 83. ‘When the fluid
engages the thermoplastic film 79, there is no direct path through the
film and the velocity of the fluid is significantly reduced. The structure
of the layered fabric 70 is intended to prevent direct passage of fiuids
and provides a much higher level of protection than the breathable
materials that are currently availabie.



a plurality of apertures positioned in each of said 10 sheets, said
apertures having substantially the sane geonetrical shape and sane or
progressively smaller dianmeter, centers of said apertures in one
sheet being being circunferentially displaced is-the sane direction

Wi th respect to centers of apertures of an adjacent sheet to forma
passageway throwghyzesiesl screen, said passageway being di sposedCEUSEHINE
acute angle (A which is defined between a first |ine drawn through the
center of apertures of adjacent sheets and a second line di sposed
substantially perpendicular to a surface of said screen, said apertures
preventing a direct line of sight along the second line, said apertures on
adj acent sheets being displaced a distance from about 1 %tao about 50% 20

of said dianeter of s&i@ dBshoysethe psenof the thauneplastic film ofj hespresanteet s.
2. ‘The screen | ' | a%%t efn 4 Hgnﬁ : are
di spl aced a di st gﬁ%@ﬁ@nﬁ%ﬁﬁg@% %édagi)ut 5&0%0?1 isHa%isg | a%gﬁaer film 79 of
sai d apertures frigpositioned oora layesofiabsathent matedal@. sThefim 79 is disposed 3.
CANCELLED — ' | | .
passageways are 80 that&pg;egg ('3"5-‘[%? %{hg?gcr:étﬁ%%e?g%}ﬁ gﬁﬁé@&‘t}tﬂ §a€?ﬁ Mo
about 60[ err]5 3Gontact with the absorbent material 93. With the structure the capilléries

5. The screen claim, ei.n saj d apertyres. ar ubstantially
circular and sai ﬁ%ﬁ%@g‘eﬂiﬂu\'@?@a‘éwg?ﬁ%f'ﬂ@?‘f@g@? Fl?ﬁjﬁeggpplasac Rim 78

6.  The screen ab thkaib¥ofbentiinaterial S\ Thermplefo? thé tapilibties 83 prevent a
substantially the sane shz% een of claim1,

" 3 pe. \ 7. The scr
wherein said aperdifgetdng _§éﬂrﬁ along.q Une that is QQ'NWWU&'Z@ e sudace abihe
passageway Convegﬂﬁﬁnféth?é&di‘ﬁéﬁﬁﬁ 183 s0 mﬁ*ﬁﬁﬁqﬁaiﬂf@é&iﬁaﬁ@& th fifg €en.

10 The screen of claim1, erel n sald passageway has a
first 1Q0r tahsorbérgrroatesiali 83 mee not easilyr\dsiblesywber dooking at thegsurfgoR) from

about 5 t —~aNd a second portion that is disposed at an
acute angle (B) %BEIB?Qﬁ?ggpné%out 5 to about 60 wherein the angle (B) is

defined between a 15 Fight7 shbiwsandtizamembodimght ofa pad or drape 96 that camer t ur e
in sald second pol;g in?gbe utilizing the film of the present invention. The film 79 is
positioned _wit!'\ the surface 85 in contact with a layer of absorbent
18 material 93. The film 79 is positioned so that the capillaries 83 formed
by the perforations 81 extent in a direction away from the absorbent
material 93. With the capillaries 83 extending away from the absorbent
material 93, there is more resistance to strike through for a liquid that is
under pressure, such as a sprayed or spilled liguid.
20 Fig. 18 shows the use of the thermoplastic film 79 as a landscape
fabric 94. In this application, the film is positioned with the capillaries 83
extending towards the ground 25 upon which the film is to be positioned.
The perforations 81 and the capiliaries 83 allow moisture, such as rain,
to pass through the film to the ground 95. | HoWever. the angled
25  capillaries 83 effectively eliminate or minimize the amount of light that
can pass through the film 79. This prevents weed growth and other
undesirable growth in areas where the film is positioned. However, since
rain can pass through the filh, there is no difficuity with disposing of or
pooling of rain water. In applications where additional strength is
30 required, a non-woven material 97 can be laminated to the surface 85 of



and said second line disposed substantially perpendicular to said surface
of said screen said second portion extending in a direction opposite to

said first portion. 20 9. The screen of claim1, wherein said
sheets have a thickness fromabout 1 to about 5 mls.

10. The screen of claim9, wherein said sheets have a thickness

about 2 mils. 2Wo 9703795 11. The screen of claiml1, \/\/ner%i"'ﬂ-’ﬁ"ﬁ’@’ﬁ‘!55
about 2 to about 20 ' sheets are used to form said screen.

12. The screen of claim1, wherein from!®out 4 to about 10 30 sheet s
are used to formsaid screen. 20 13. The
screen of claiml1l, wherein said apertures have a : di anet er
from about 2 to about 100 m | s. The scree

claim 1, wherei n %8ifim.{R te previde ggditignal strength. dt Sh‘&f'%ﬁk‘ipel?e ppders
to about 60 mils. that the non-woven material 97 tan aldd BY iammatdPto e Gﬁﬁoélfg

perforating a thernoplastic

a sheet secured tsideofithe film794o0qravide @dditional strength toftbe landscape fiabric: al

shape; O?ﬁ a plurality of apertures positioned

in said sheet,
center thr ough sai d s®Higen9 and 20 show a catdraeniahors famininestsygiene pad that
di sposed at an acute angl e fro

wherei n sai d angl€nkeg ??tﬁ'é‘ateg]é‘?b@\ﬂgleiheii"%’%f&e Pf%@"ﬁmmtigr?o¥he?’gherdg ’

t hrough the cent efiags layer of paﬁamrmwa%ﬁ&emmm tHat & ﬁbﬁmwover an
substantially perpendicular to a heet ertures

preventing a di r eRgsarbent epresiQy TQPJH@ 7@&5 QB%‘HHBeq Pﬂéﬁat the énds of the
16. The screen Oéa;ﬁﬁa%iéy 83 that\BRieAl Tréi SinPBAY InlEGMadf With the absorbent

20 core 107. The absorbent core can inciude one or more layers of a non-
woven material 109 and a highly absorbent wadding or gel material 111.
A non-pervious thermoplastic film 113 is positioned on the side of the
absorbent core 107 that is opposite to the film 79.
Figs. 21 and 22 show a diaper product 115 that can be
15 constructed using the film of the present invention. The diaper 115 has
a layer of perforated thermoplastic film 79 that is positioned over an
absorbent core 117. The film 79 is positioned so that the ends of the
capilléries 83 that extend from the film are in contact with the absorbent
core 117. The absorbent core can include one or more layers of a non-
20 woven material 119 and a highly absorbent wadding or gel material 121.
A non-pervious thermoplastic film 123 is positioned on the side of the
absorbent core 117 that is opposite to the film 78.
It should be noted that the film layer 79 shown in Figs. 19-22 will
provide masking for fluid that is retained in the absorbent core material
25 as previously discussed.
It should be understood that a film similar to the films shown in
Figs. 7, 8 and 9 can also be used as the film 79 in the applications
shown in Figs. 16-22.
The above description of the invention is given for the sake of
30 explanation and various modifications and substitutions, other than those

apertures defining a passageway having a

15

subst anti al l%/OCI rcul ar_and sai d passageways are substantially cylindrical.



The screen of claim 15, wherein said apertures are al

substantially the sane shape. 18. The screen of
claim15, wherein said aperture in said sheet 25 varies in size
wher eby sai d passageway converges as sai d passageway ext ends
t hrough said screen. 19. The screen of claim 15,
wherei n sai d pavemgmsss has a first porti on wher PBCEHU$98/09365
~apertures are disposed at an angle (A) from about 5 30 t o about

60[err], and a second portion that is di ddosed at an angle (B) from

about 5[err] to about 60[err] wherein the acute angle (B) is defined

bet ween a 21 third
line drawn through the center of said aperture in said second portion

and sai d second | ¢ited.fFan,be seada,withgrt deparingdfremriivecsnope efsthesfollowing ace
of sai'd screen, sgifingecond portion extending in a direction opposite to

. said first portion. 5 20. The screen of claim 15, wherein
said screen has a thickness fromabout 1 to about 5 mls.
21. The screen of claim 20, wherein said sheet has a thickness 10 from
about 2 mls. 22. The screen of claim 20, wherein from
about 2 to about 20 sheets are used to form said screen. 15
23. The screen of claim 20, wherein fromabout 4 to about 10 sheet s
~are used to formsaid screen. 24. The screen of c¢laim15,
wherein said apertures have a di aneter from about 2 to about 100
mls. 20 25. The screen of claim 15, wherein said apertures

have a di aneter from about 7 to about 60 m | s.
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22 AMENDED CLAI M5 [received by the

I nternational Bureau on 30 January 1996 (30.01.96); original claim3
cancel | ed; remaining clains anended- (4 pages)] . 5 CLAI VEB:

1. A lam nated cylindrical screen for perforating a thernoplastic
filmconmprising:ywagey .,95 two or nore rel ati velPgTAIN9SM9365
sheets secured toget 10 to forma cylindrical shape;

a plurality of apertures positioned in eat8 of said sheets, said

apertures having substantially the sane geonetri cal shape—— ——and_sane_QL
progressively smaller dianeter, centers of said aperture

sheet being circunferentially dlsplaced in the sane d|re 1Jhm laced
respect to centers of apertures of an adjacent sheet to fo l"
passageway through said screen, said passageway being drsp

- acute angle (A which is defined between a first |ine drawn through t he
center of apertures of adjacent sheets and a second |ine disposed
substantially perpendicular to a surface of said screen, said apertures 20
preventing a direct line of sight along the second |ine, said apertures on
adj acent sheetgs being displaced a distance fromabout 1 %to about 50%

of said dianmeter of said apertures fromsaid apertures in adjacent sheets.
2.  The screen ofCLAIMSh 1, wherein said apertures in one sheet 25 are

di spl aced a di stance f Hom aRoysmivérdd é‘ﬂﬂl‘dhcgﬁ%bﬁenseﬂﬂ) di'of‘”ﬁ&ﬁératmg a?,of

said apertures from sard apertures I n adj acent sheet
CANCELLED. thermoplastic film or sheets (17) comprising:

two or more relatively thin sheets (31} secured
10 together to form a cylindrical shape;
a plurality of apertures {(41) positioned in said sheets
{31), said apertures {41) having substantially the same geometrical
shape, said apertures {41) on adjacent sheets (31} being displaced a
distance from about 1% to about 50% of said diameter of said apertures
15 (41) from said apertures (41) in adjacent sheets (31).

2. The screen {14) of claim 1, wherein said apertures (41) are
displaced a distance from about 5% to about 25% of said diameter of
said apertures (41) from said apertures {(41) in adjacent sheets (31).
20 .
3. The screen (14) of claim 1, wherein said apertures (41) in
said sheets (31) form a passageway {45) through said screen {14).

4, The screen {14) of claim 3, wherein said passagewayé {(45)
25 are disposed at an angle from about 5° to about 60° with respect to a
plane (47) that is disposed substantially perpendicular to said surface

{39) of said screen {14).

A

THIS SHEET HAS Beey
REPLACED l
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PCT/ US95/ 09365 4. ﬂangtiR agddm 1, wherein said
passageways are di sposed at sai d a about 5[err] to
about 60. 5. The screen erei n said
apertures are 5 substantially circul ar passageways are
substantially cyd#stesal - : The screen of creE/WSISNI365
wherein said apertures are all substantlal |y the sane shape. 10
7. The screen of claim1l, wherein saidi&®ertures in said sheets

vary in size whereby said passageway converges as sai d passageway

extends through said screen. 8. The screen of claiml,

wherein said passageway has a first 15 portion where said apertures are
di sposed at the angl e §A) fThensaxberu{14)[ofcidim 3, whertein said apeftdfes (4]1) asend a
second portion that is disposed at_an acute angle (B), ,.: from ahout
Sfert] Lo about copestApfelRE ki et B Fashodeiaty) 45} prm sLBR=BHaY
third Iine drawn gyiirngeighal.t he center of said aperture in said second portion
and sdid second |ine disposed substantially perpendicular to said surface
20 of said screen said second portion extending in a direction opposite

to sai dgfirst pogtiOnthe screen of claim 5, Whereir 38idS&péreires (4] ﬁl‘e”hli-
wherein said sheets have a thi ckness from about 1 to about 25

10. The screen of skbstantially thecsame shapey sheets have a thi ckness of
about 2 mls. 11. The scéreen of claim1, wherein from about
2 to about 20 30 sheets are used to form said screen. WO

- 97/ 03795 7. The s@een (14) of claim 3, wherein said BOBrtUE8S409 65

said sheets (31) vary in size whereby said passageway {45) converges
10  as said passageway {45) extends through said screen (14).

8. The screen (14’’’} of claim 3, wherein said passageway

(45°'’) has a first portion {51) where said apertures (41) are disposed at

an angle (A) from about 5° to about 60° with respect to a plane (47)

15 that extends perpendicular to the surface of said screen and a second

portion (53} that is disposed at an angle (B) from about 5° to about 60°

with respect to said plane (47), said second portion (53) extending in a
direction opposite to said first portion {51).

20 9. The screen {14) of claim 1, wherein said sheets (31) have
a thickness from about 1 to about 5 mils.

10. The screen (14) of claim 9, wherein said sheets (31} have
a thickness of about 2 mils.
25
11. The screen (14) of claim 1, wherein from about 2 to about
20 sheets (31) are used to form said screen (14).

12. The screen {(14) of claim 1, wherein from about 4 to about
30 10 sheets (31} are used to form said screen (14).

THIS SHEET HAS BEEN
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12. The screen of claim1, wherein fFemﬂbeu{—AJrerabeu% 10 sheet s

are used to formsaid screen. sgreen of claiml1,
wherein said apertures have a 5 di a ea 2 to about 100 mls.
- 14. The screen of claiml, mhereln sal ve a di anet er
- fromabout 7 to about 60 nils. ylindrical screen for
perforating a thgpempdrestic fil m corrprl SI ng: _ PCT/US95/03865
| east one relatively thin sheet secured together to forma
cylindrical shape; " a pl@lity of apertures positioned in
said sheet, said 15 apertures defining a passageway having a center
t hrough sai d screen wherei n said passageway |s di sposed at an acute
angle fromabout 5 to about 60, wherein said angle is defined between

a first line drawn 13thr1'dmegi|¢reéna(1éé:nfelaimﬂ whereipssidagertaresidd) haveecond
| i ne di sposed 0 a surface of the sheet,
sai d apertures 20 ad%ﬂ%ﬁ?‘%ﬂg hxﬁfﬁégt uﬁ;”o@fm ?ght al ong the second

i ne. The screen of claim 15, wherein said apertures
are substanti aI I y | r I ar and as re substantially
cylindrical. 25 14. e SCHeRn Qﬁggﬂg :ic‘g’gﬂﬁy’lﬁgd\mswf% {41} bave

apertures are gl | adiamet&ﬂ%hﬁﬁbb@i 7 \totdbout STEMASIape. - 18. The
screen of claim 15, wherein said aperture in said sheet varies in

si ze whereby sai d passageway converges as sai d passageway 30 ext ends
tP ?:[r%%gysgiggeg creen. 45, Acyliiditalstt8en (14) for perforating a thermopladift: film

: or sheets {17) comprising:
a relatively thin sheet (31) secured together to form

10 a cylindrical shape;

' a plurality of apertures (41) positioned in said sheet
(31), said apertures (41) in said sheet (31) forming a passageway (45}
through said screen (14) wherein said passageway (45) are disposed at
'an angle from about 5° to about 60° with respect to a plane {47) that
15 is disposed substantially perpendicular to said surface (39) of said screen

(14).

16. The screen (14) of claim 15, wherein said apertures (41} are
substantially circular and said passageways (45) are substantially
20 cylindrical.

17. The screen of claim 15, wherein said apertures (41) are all
substantially the same shape.

25 18. The screen (14) of claim 15, wherein said aperture (41) in
said sheets (31) vary in size whereby said passageway (45) converges
as said passageway (45) extends through said screen (14).

19. The screen (14’’’) of claim 15, wherein said passageway
30 (45’""} has a first portion (51) where said apertures (41) are disposed at

-
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19. The screen of clam 15, wherein said passageway has a first
portion where said apertures are di sposed at. the an | e (A) from about

5[err] to about 60[err], and a B i s di sposed at an
angle (B) from about 5[err] to a H the acute angle (B)

is defined between 5 athirdline d e center of said

. aperture in sai fysemn3ang portion and said second i ne di spoBashs/09365

- substantially perpendicular to said surface of said screen, said

- second portion extending in a direction 21 opposite to said first
portion. 10 20. The screen of claim 15, wherein said screen is
has a t hi ckness fromabout 1 to about 5 mls. 21. The
screen of claim 20, wherein said sheet has a thickness from about 2

" mls. 15 an angie (Ahfrogtabeut 5 telabout B0° withrespedtrtora planet(47)t o

about - 20 e 23. ., The
screen of claim 23?5&3&1"3{*3“%?8’8%‘185‘%“%%}“ gg co &ﬂ?lgécreegh% 8 s&?@"qjsed
-~ to formsaid scr eportlon {53) that is dispos@d at ahangle (B} fromh abbat -5 1&abodneB@®® n
sai d apertures have

er m about 2.to0 100 m. | s, 25
25. The screen oY‘m@I respeqito Wgr% @Zﬁ) dsadgéf’?‘ﬂ'?%g ﬁg\pe&;’) extending i !S'n%ter
5 from about 7 o0 aBpeéticrPofposite to said first portion (51).

20. The screen (14) of claim 15, wherein said screen is formed
from a plurality of sheets (31) having a thickness from about 1 to about
5 mils.
10 .
21. The screen (14) of claim 26, wherein said sheets (31) have
a thickness of about 2 mils.

22. The screen {14) of claim 20, wherein from about 2 to about
15 20 sheets {31) are used to form said screen (14).

23. The screen (14) of claim 20, wherein from about 4 to about
10 sheets {31) are used to form said screen {14).

20 24. The screen (14) of claim 15, wherein said aperture {41)
have a diameter from about 2 to about 100 mils.

25. The screen (14) of claim 15, wherein said apertures (41)
have a diameter from about 7 to about 60 mils.
25

(T




