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GAS PURG NG METHOD FOR DI E Technical Field This
walk@sloorw e rel ates to a die assenbly for extreci/vs2007/071961

fluids, and nore 5 particularly, to die inserts and

nmet hods useful in liquid coating processes using

extrusi on dies. Background Fluid extrusion dies are

used iINERATHRENBERTANPSeAS FAREONfMETHOR FORDHE

10 goods. Sone dies, for exanple, are used to form
thin filnms, bars or ot hi !el or‘iaﬁt ad shapes of plastic
material. OQther dies ar pply a coating of

f 1 ugmts TRIGNEAlel & 18 aIRYAREMbNEBr xR MuREs, and more
di fferent coating dies have béen constructed to apply

pagiclhiaryi t diw insgerand methods usefubin lduid codingpvogegsonmbing lertrusion

g gener al, such dies receive the liquid or sem- liquid
terial under pressure froma punp or other device,

and distribute the material to 15 regions across the

width of the web as the mbkgl%uﬁqvanced in directions

along its |ongitudinal y conventional dies
hav &lhad cxtnbsédn gassagewdy, mamfamtr[@,t prpessage wake arvdriety of

cobhy Sor b Ve oA BT BB Bict GBS RRY shaes
of ?l%kt‘% ¥Rl Vb Eler ﬁ@ga@fugmo%?gfy%dlﬁli%%f fih& \Magérﬂll fH a moving

In 20 I nstances wh he dié has a slot-type
webutAl mtmlﬁem of diffcérd rcgatn@ diey lidvo baeroforisirudted mrepplt dbquid or
er cavity is also relativel i

wep. .The in w de, and :
serdhipid P Fmoping vy R eEfbapeh d c%?ﬁlﬁf‘gt gt or semi-

lighfdQMtERA vnBbSire RBRSRAR W indpQr\Aid: AUSicE 88 H AReriffte jEh'%qnatelrlal to
outl et passageway. Some coating dies, known as sl ot

regioresicrask tieudidthaor theebas ﬂas&d:gteméyamced tohdrdfcboms ddng s
) transverse slot that discharges the fluid material in
ongitythinal 41§ e bead on a continuous 25 substrate or web.

At \RIGAonSdtonSIRALd RGe gh %11 s@BeW iy, %ﬁ%{let‘éﬁh\ééatg¥wﬁ§‘§ﬁd an
is used to distribute iqu across the wdth of a

innepvawnty thelexendhbetivaecn thte mlahpabwg@maﬁ ondrthe cutlat dsagicwhy. The

e ligquid. The rof e of, the cavity is chos to . .
outuatihes sepeudh PR IRRAR BRI g g Feb in
inskASEwREre b d8s @ﬁgt %@ bles heggHa 1§§a ¥i®B&h bMfluid onto the

production of coated articles. SimTlarly, the width

webf Thhenncavadity ib glse hdstevelswidehand seimecsdis @ nanifabd @ diggribute

t e W bs 30 that be .th
incphe BUEFOR IR ERR s med o xiih by G0t Ot pEsRgeway.
desisoaRlcBatify MEE khBRn &8 BT dibs, RRITEALM Qftlct PRsHIeRlay iPthe form of
distribute I'tquid as a strip across a narrower w dth

a tgghsversgi st that dipshargesethedlividomatetial in a sheet-like bead on a continuous

substrate or web. A typical slot coating die has an internal cavity that is used to distribute
liquid across the width of a moving web such that it can be uniformly coated with the
liquid. The profile of the cavity is chosen to provide the necessary cross-web uniformity
for a range of liquids and desired feed rates used in production of coated articles.
Similarly, the width of the cavity is chosen so that the die is able to coat the widest webs
that can be threaded through the coater head.

For some coating applications it is desirable to use the central portion of the slot to

distribute liquid as a strip across a narrower width of a wider substrate web or

-1-



10

15

20

25

30

WO 2008/ 011244 PCT/ US2007/ 071961 alternatively,

across the entire wwdth of a web that is appreciably
wmarosovers t han the nonminal wdth of the die. PEI/BESINT/071961

cases, the effective wdth of the slot can be reduced

with additional deckles or a cut shim positioned

across the slot. Partial or full die inserts can also

altgyaatifgedy actesy @G@@'@Teﬂﬁ@ﬂb@ﬁ aweh that s|approgjaibymarmwsy thearthe
nm%ma‘i (%tp'gf ﬁleod%' rfﬁ sufh ?e?s%s‘,e rt?é effeecglgg gvu'ﬁﬁ ?IT osflo .caﬁ be aeduced with
Isclosurere a di e assenbly |nclu i ng
adc&tldﬂleﬂ desld€y dr of it shisepdsitioned atiags e SiveePartihl drlfukdie inserts can
mat eri al . Enbodi nents of the present disclosure also
alsp bp aped togeduchdhaffircsve ot widly gas from a die assenbly

having a die 10 insert, for exanple, during start-up

of an extrusion diegin a |iquid coating process. In

one aspect, enbodin@ﬁ?§53¥2£ﬁgggpgggﬂﬁ di scl osure

Pr oYh géhcal drBb RBHED b the GRERAT dédMbufe BlLe ROUGE ASembly
having one or nore inner wall sections defining a die

incheding gz dleansern fial vy ipdeseinenalicqpab ﬁufmj materealig Fmbhdinegings of the

ey sl e S AT ST L S et BG TR o SR Kaving o dic
insBAUS Bghanhple,fdukiing sGOTRGH £adxit@Biof didhintaliduiecshitia g Geatiebsy

at a position distal fromthe inlet passageway. An

i ns & eng aspeainpvedsiipents @€ Bieeesenindistiesued erommatq;e a&Sh@bly
COl’IngliSiSel{lé awg oruglsﬁlgp %g bo%%ﬁ q g%et lnggr wha?l\lén ech]il ol Crﬁ:%lqall é}% caV1ty, an
1n1§t(1fa§§é§e\b3§ p‘@@ﬂﬁg Qﬁrohﬁlﬁﬂfe daNBoushipeh f@d tomBesitat@n With fH’éQile

housi n each opposite outer wall section of

Ca‘tlh’e amb@tyog phrisrecfaytesing feeyeh, thafie hepeing ik Bwiglopmmunication
w1‘rt1)1ntﬁ Hle Ayt gtglalgosé%go%rdl Cﬁr/org il nFel %s%aé%c]e%vgéua en?ll%ga P r(e}movably

ween an erna supply 0

rec@Bel idthetdiecaaiity] 8asise@rRBmiptioine @haan ebrtdAthal g agitidakity of outer
Eassagemay In exenpl ary enbodi nents, the inlet
wa

FseHpend 4t feasldast fhﬁmgéll i fqrmgd bgtweep hisest opg inper wall
| Ly of |
secgl)é% gg ﬂ%e(h% H&PSP}\%&I'?E eg!rsllg S%Orsﬂgégt{?% %alr% 6&? o’aii%g%e%%%oﬁwﬁ of the

ins6@NTHA dkadskemibly fcyuded @ nved@s forfpiréaling @lilldi-l&dnnﬂaﬁlﬁittft@l between an
through at | east part of the body portion of th
exterpabpyppihof fusnt mgjegiabydraanh ehthics, lea&ttqné dlovt %@nnffha@ti the outlet

R

commmmb&tdrﬁm sumtli‘rloeaﬁekntfnhamMnalchannel and the outl et
passageway. The first and second conduits nmay each be

adapt e grempirg embedingnis Hisereans SonHevieined i PoRgERypicption
néﬂl(?%gzg fé%s?@%‘;lﬁf;u'ltq}g%s&é%thm:ﬁg fea e&fg%é;g%%oﬁ%g’f RL insert in

ﬂuammmmsmazgloarbem&arthe rM@u@bgwdﬁﬁﬂl thedumtphlssng@va@l end a
housi ng .havi.ng at | east aone inner. . wall sectjon
secqafl .Cﬁmﬁ@t pesging theangh e dighquaingin Juidcogunmycatigasdth cach flow

chddhePHRNNE BEud 'pSssQQéWa{;P OrHeHirst and second conduits may each be adapted to

selectively connect to the external supply of fluent material.

In another aspect, embodiments of the present disclosure provide a die assembly
comprising an insert removably received within a die housing having at least one inner
wall section defining a die cavity. An inlet passageway passes through the die housing in

fluid communication with the die cavity, and an outlet passageway passes through the die
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fluid conmunication with the die cavity, and an outl et

passageway passes through the die -2 WO 2008/ 011244
wEROBB2007/ 071961 housing in fluid comuni cap¢DOS2401/671961

the die cavity at a position distal fromthe inlet

passageway. In some embodi nents, the inlet passageway

is adapted to selectively connect to an externa
owmgmﬁtud compuntcatien withale dip gaibr at4inesisioa gpttal fipm the inlet
pa%‘:sggeﬁﬂagngﬂ tsém %:%rgg ﬂ}seg{s %h%qm;@{aéa%ga e?/ (195 dagf%d% ng%ptlvtely connect
u)&e@a@n@n@4ﬁquﬁnﬁamm@&nms formed betmeen at least one

i nner maIF section of the die housing and each

opp s FertRinerean gy cmbedimpangh thefingaiecapentises poedy peftipn having a
Py OB B o fsenfoRty i A bt RRTSRZHBAP WA AR ateas
on€ mdtvhil k&etion of thei die BousMENindadatio opfasityeetor WBB sd:dﬁﬂoﬁtofthe body

assa%%may and _the outl et passageway. A sec

portigA@ e ipEas A iy congmt MSSQSéh@vglﬂ Aelest @at eﬁ&xerb@dy fAgion of the
1nsten IfHQFeQ‘ P gncﬁﬁ)[qgﬂl @]ul%i 1{71][1&1 1gn AW 'tlféq{lfe{)ﬁas\é\ﬁ elaxay and
oW C annel he ou e passageway. 1n ne

theaimledpa;wgtesfayt haseﬁmrdsdonamd passseohebuphnd ldattshade haamhg, and the
adapted to. sel ectively connect tq the external supp y

seqepd Pplafiéwtls frafledi carnmq%caélew%é‘@ﬁ% flapychanisd andritistogtict
ro SR g P D PRSP R R B ot R Bl o
selestdoelr @matdtom theamebridigugdg ofifludd neamerthli t  ext ends

t hrough the inlet passagemay of the die hou3|n%§and at .
| eadlt SUNQHBFATEHY GPLOf NS §ght of i st PR3sagsy avh therfgst conduit

an(g ﬁ%’%la@dddycoﬁ&&'t'ﬁ% 4 diﬁ%stﬁhﬁaiﬁgbﬁzﬂﬂﬁﬁéaﬁ crosf s QDR ran%"tﬁé‘?éc@ﬁd

I ments I € asse rther COﬁDrISES a vent

cophstsagaa yhroagh thg irdet pitﬂt{mgb\am;t ofathb diechdusingrand at least a portion of
Ccross-secti.on, ast a i on of. the vent

. or
theasesLepaeRfTip g@@eaglg CPW%‘E@"I‘FOP%R" rffr%ttCOB ga@&m EFMp Ry
enbnAKe MG ARLe bl EARL: BRHHLAN R hARASS Al o
concentfic coaX|a aroundt
sub‘smmdally cylindrlcelrdmasrseeﬁ(c&l:rphchatylemtrb (pdl“tmarufs;he Vdnh passmmgi passes
co it isinfluid onnunlcatlo th the ve
thrﬁ%élyﬁa SEhPasTIgeY AR oL C Hiusing 8 %wt@ﬂgmf thy jpsert
co@%ﬁﬁﬁ%ﬁl@%ﬁf@&axwﬁ%ﬁqmm ﬁI‘SPé% dR. P st e;@#ﬁﬁé@%ﬁfb@dimem‘cs,
provide an insert for use in a die ass for
thef wcmndxg)nduﬁ aetfluod cdrhmemicatioat werth dle. vethgassigewasg $Ed1ﬂ'ieylt least
clu 25 di e housing having a plurality of inner
Py © @@F‘ons defining a die cavity, an inlet .
Pas RGN 2R, 'eﬂﬂ)oﬁﬂﬁ&l‘t@@f thOBredi:R dﬁk@lb%hlrég)rbxﬂdé hitirert for use
comuni cation with the die cavity
withass digemeyn ihn i fngmng laoh@eh of Aecrd |n®t¢rml|s Thg dleras$drmhlyi includes a
onmuni,cati on Wi cavi t a position

t
dicHRUbR nip i i ibpimgs Sl & e Ve fiad ARy inlet.
padshevidy! ﬁ%sm@ﬁﬁ’&?@e}’iﬁﬁle' h%uﬁggm ﬁgldtc@nwrﬁ’&attlbﬁ %Jlbh the die cavity,

connect to an ex al supp l uent nateri al
and an outlet passageway passing through the dle housmg in fluid communication with the
die cavity at a position distal from the inlet passageway. In some embodiments, the inlet
passageway is adapted to selectively connect to an external supply of fluent material.
In certain exemplary embodiments, the insert comprises a body portion having a

plurality of outer wall sections, and the body portion is adapted to be removably

positioned within the die cavity. At least one flow channel is formed between at least one
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30 In certain exenplary enbodi nents, the insert
conprises a body portion having a plurality of outer
wowi0B/0sieet | ons, and the body portion is adapt eBCT/0S1907/071961
renovably positioned within the die cavity. At |east
one flow channel is forned between at |east one -3 WO
2008/ 011244 PCT/ US2007/ 071961 outer wall section of
oufehwal @@ﬁrlomf theorpdytportinn efribemserharrl easbioppppEdnes Wallteption of
0 f [ m
the\kl)@éd hm?s? upooﬁ p\%ls%t]ﬁhlrﬁ% tﬁé o 1y, el%c égrgwﬁﬁl%}ﬁg 81Sénc;a§1r¥ 'r tr]%%} further

coﬁpﬁws la&ﬁst cdnfibie p&ssﬁlgnﬂmugh pElssst part bhieweldy pbrtlod@sthe insert, and
part of the boqi portion of the insert, and the first

thecféfﬁmﬂnﬂwﬁ & inATuRd coramEpieAaT R PENhD dtl glensssagpway wdsihe outlet
paﬁ?é&@%ﬁ%llg%gt aggbse%tr &&2 O'SI:_]’e ﬁ %%@é%ﬁ5511%£§1r% edgieast the die

holi#@s tand b sdtenhd doadsit gn fandcdnusiesnow €l 84bhi flow Shdnficl and the
flurd conmuni cation with each flow channel and the
outdeftrreseeyras dgsary cmbadiemnts. eyl andrhecondiaeadyitsrage caghgpdapted
to SF&L0Q %899%&% ol Qteﬁ%]? E‘usp%g? f%je t %te?ﬁ[ ectively
connec externa ply uen material. In

cer ldbdrtaiix etepipiry cafbodthhdney) tis, 1n§dﬂefulrﬂh516crdmﬁrt$éi fxdeast one
conprlses at | east one 10 chanber fornmed within the

chyrplcg fermsgayithin ghegnprat badve dp PHKy e@%wmm@% the insert
fw#l%? g&e@pniew Lf&s& ong TRE {g%géuf{ orm§@ thQ fﬂﬁseh%ﬁ 1@ ¥d demplary

e I nsert n sonme exenp
embodiactintse thic it ldakteanatlndeﬁaﬁtfltﬁ)men IﬂltlB;Edfd:mrﬁﬁsztt}Onl With ﬁne or more of
fluid communi cation with one or nore the jnl
thejgles RRredasy 2yt e oBtietnepsagada dsmeyond ‘F%ldg’éc%lﬁdh?: %trlafmt pne flow
y
g SR Sk B el SV ET e Ph G
comhuhttafién sahmurhCessaawayt h a vent passageway. In a
further, aspect, eg@o i ments, of the esent di scl osure

pr oV 4EEICHAIKE PPt h st 851813 Broyd thod of

rogh Y 30 05 RTRAOLY RO AREH, PPy Gt i

cawi@I of asbe howmnse ldafingnd plgrdlite offinecrcwali septlons dedmédgythe die cavity,
i.ng at | east one flow channel between at |east

thea%a 416.@&&}% ahdgant Qedtqrbrhagneleavey allcastRigdrry Wakscgtiomof the

dleq{aﬁgﬁ?aﬁd Qéﬁhe(fsptpvyﬁw oREGHAIPR RN bHEc B8 p&#bh 'o?fheqlsehh €A first
i nser conduit passes throu at | east part
comfult’[ﬂaeseb cﬂdpugioattleasnpmt of the bodig portion afi thetiheert hmdsthe ﬁrst conduit
. C is.in fluid ni cation betmeen an i nl

is 5 2het

Mﬂ%@%@%ﬁ in 58%335%%@9’ ang ap Qat etcnaésageway in the
die(fjli{bgahgg A s%célﬁpémﬂuﬁ gag% {hr&%%sa@ $eabthO H&rho‘%mF eaRitthd B&ond

using, and second ~ conduit is in I d
comdymtrsi v ﬂumdlcomnwrmdatleaa\hthfdaoh\ﬂomuhamel andithelvatlotpassigeway. In
nent s,

soB S BB o 41 80 ek Saatpied s trchananipd Bl iively conncet

to &PBAEREI su %glmﬁ%ﬁﬁha@halsupply of fluent material. In
certain enbddi nents, the nmethod conprises:

In certain embodiments, the method comprises:

(a) providing a first liquid flow from the external supply of fluent material through
the second conduit;

(b) continuing the first liquid flow through the second conduit until the second

conduit and each flow channel are substantially free of gas; and
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(a) providing a first liquid flow fromthe externa

supply of fluent material through the second conduit;
w@o0gl)12¢ont i nuing the first liquid flow throuktr/ukm®o7/071961

second conduit until the second conduit and each fl ow

channel are substantially free of gas; and -4 WO

2008/ 011244 PCT/ US2007/ 071961 (c) thereafter

pr oV@)dihaegafierseviding 4 saow! Hqudflpwdrem te esara#lpapply of fluent

t e t ol C

ma%eﬁﬁ? }%019%1#%\% e ﬁoﬁ%tlt Lﬂe?&%by CPP&? ﬁ g relltstﬂfg%t A rﬂ;c&é t rﬁér}gr?ﬁh thOén the
outldttpaagHRss age;msé emlbod e, efEhactho® Nirther EdrBpigRE RAErupting the

further conprises interru t|n the first liquid flow

firgt Hisidgirw Heowshctbn deconm gom ult\mlinleemwaramlag Hherigeanddiquid flow
ﬂnggggﬂgf%&%ghgn{IOMIS through the first conduit. The
above summary I ' '

y 'I's not intended to describe each

i || 0et abdecuaimiedisi intotdeday degeribaphantiodtalidddogmiafdithbe or
present disclosure. The Figures and the Detail ed

evang dplepienttion phie preseniglisdesves. phira Figuiea prd theatgiadflyescription
G018, Ao R HRLEA, SRR Hefl e e o

prlhhples daicissed HddciBrané fwilbas thicispdpcwT tod clhing. Dr awi ngs
Figure | A shows a perspective view of a die assenbly

according to an illustrative enbodi nent of the
present dlsclosudH!iﬂhﬁﬂﬂﬁﬂ&Ehﬁﬂnﬂgialﬂgbss sectiona

vi e e assenbl ncl udi ert .

ot ifin hSuSTPRrb RSt Be ARl ordi: ipepdlppemative
emBb&ielcasoif the Fdsgurdescllosgreshoms a cross-sectional view of

a die asseng ly including an insert accordin

anofraire | Bishewy aciovesestpodivinef @)ﬂletaﬁ%,enﬁmég@ﬂtdmg an insert
accorc% % ol Fflustrat %re%lsoo% %t ok éle 1reset el (iqgsu'fl al

Crosg-sect ional views of a3 & assen% y |nclud|ng an

I Ns@fdur@nd sBoweh aﬁo@ﬂsébﬁﬁtﬂzﬁﬂﬁ)ﬁﬁv of a 8fc@RSenibly ehelRlikOgh fnodrt
purging gas froma die accordin 20 to a further

acqorqing tq grothes Ldypyety hembodimentnf the preegnt drlosussur e,
Z' 9 %rgs iA quﬁhEt%t?sz%ﬁtlﬁ%%ss %lectfongf’\%e\%§ 8”1 8f%ad|sse¥ﬂb?¥vm%iudlng

an aﬁ;eﬂ mdd a gelht@d adsquadds of S’ﬂd’p@hn ) Irﬂettlsddrfaf pmgl@rga@ (ﬂﬂo[’szlﬂ tlic@kcording
the present disclosure. 25 Detailed Description Wth
to ¢ Byt tllusgativeenziodiacyiod e pswat dsclese.usi on di es,

A
ex@mglatyeinsert according to an additional illustrative embodiment of the present

disclosure.

Detailed Description

With respect to the above discussion of extrusion dies, Applicants have discovered
that the use of deckles or shims to reduce the width of the coating bead may create
problems in installing, operating and maintaining the die in a continuous extrusion
process, for example, a continuous extrusion coating process. For example, when the
coating liquid contains particulates (e.g. for dispersions), these particulates tend to settle in
the areas of the large die cavity where liquid flow is slow, leading to plugging of the die

over time and requiring frequent interruptions in the coating process to clean the die. To
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problens in installing, operating and maintaining the

die in a continuous extrusion process, for exanple, a
w@e@oemsioneaus extrusi on coating process. For exabP@i/g$2007/071961

when the 30 coating liquid contains particulates (e.qg.

for dispersions), these particulates tend to settle in

the areas of the |large die cavity where liquid flowis

corspchpr thisarpiriig ardul riwggfieﬁfg ngfy bersedjfaaredespdhe volymezd dhe die

cav1§raa%lv5élp% tflé e'c“:f{\]f tg/?(ﬁt[lu '\&Pengr %pggaglésclga%% f%g discovered that

theR@H:_ /OEJ&%QQM ?ﬂe@/&leat@ addiggtal bbldnly i8,infalihg,@pcking dhd
die inserts may be used to reduce the volune of the

magfitaininggle flig 1B g criinuoys CxS i Gaating PECetSot wi dt h.
OWEBioIL LERRTn IR B AL A BERNEI SELLAR ucf HESRRss
of elnser S may cre ens I n

stetlnfot plekisadim@pmal dongoh@dod BlEdnﬁlt:ﬂl alﬂd mgnbhen ebisBtanBe,and thermal
contl nuous extrusion coatin%4 process. 5 Extrusion dies
I9ye

stabikdy - dtlewr v evteigleay weel gscaf laﬁﬁrFStarmﬁterbﬁoo wet e 191 yprided
liftgr%o%tdgiﬁ%i%ﬁﬁﬁg V%Ehgﬂhe C%Btu!? l[e%f?a QR C%O ,rt%ﬁﬁgrc{rlr\g%ly. The

em cal® an corr03| reS| ance,
wegghabt b dicyinsdriumavedic cotainimgahst 1ﬁ§eetaha}db@ﬁeda&d1 i achining
inserts are often too heavy for unaided Ilifting and

chayalsrs PLSHVHEES wWite s badyeporiénit ofrife et e FomYCT: srscypuch as air that
t [
areg%]b&%rl 8{1 It%gal%ﬁeﬁin‘gl\ﬂtﬁh)a{lhe l;r&i? é’roipﬁdnl%}ttg@ fnsgé, %rd dglaﬁé b s%gquent
codtglupniangn, It @inaimedisthercxaaddd fled, prodwiide vbiddy defect (e.g. a
portlon of the insert. However, gases such as air that
gike It BRpeulime Srtmdetafile@r 4P3tHign the body portion of
t he Vi
opo P AT Eles p Moot Dol pSHRORRLE Mosel§HRlhE Hic nsertinside the
diepraedyic Bmgll gapwinay be faeicd bttwcen gle cmters;t/erlmkmonsmftﬂhmbody of the

resultln extrudate fil oating. Diffi
diegpgest ad; e MR 2R seStieNy ahaefﬁleéﬁeéemvw PG aﬁe houding

be‘%a'ﬁ§ee5itth hﬂﬁaﬁhﬁech@tﬁ’icgﬂ Safidel ¥ r%gﬁlllﬂg %ﬁ&ﬁecﬂ%ﬁt@@ n%sert for
or med meen the outer wall° sections o

thet e canvdiye "lTheseegatps andtrajngas bubbtes (@b aisedtblan duﬂntgﬂnstallatmn of the

def i the.die.cayjt the e housin becaus
insg vifhn thegiis ¢avindd ya’éeﬂw eSt&ﬂ%‘l%FIE% de gip %&Pwea .%dw and
)%

B ESHLY) O Sy By L g RS my b
trappesit e et tbevinmbr thlds ofi the dietcawity hndhthe kmated mallsastidng of the insert,

oS ok h Hi P 5 e de G ERRNETTAY FDqroBrosae of a uid through

the'Qi€ a%r;g @z&ﬁy)sron'%%‘é@&tiﬂ@e | ﬁl%soub91%§ By (pﬁrt&ﬂy %'lc{ckle@&{tﬁa%):e to the
may be ~ trapped between the 1 nner"walls of the die

maﬁkuguywm@dnthe(mubem1mwhdpnshmi|ons of the insert, and

gas r n thi el eased, qver

oo T BBBE At iy e P Ve g TS Sl stigs Withou
deﬁ«%ﬁﬁé’ﬁbﬁﬁh@ﬁ 11‘319@{(1' R8pe Jhe BH)GBE@I% DR¥ordHly, 3 1's Yo bd @derstood

t he entrance to the d|e sl ot, causing streaks or
thay gicdisdlesutdie npt mdmdtrmtezi&oﬂtrﬁefoéln‘wmg dsortiledremybodakente but is to be
cor\llt?orlieg%i tgé)grlngtlatcl:oantsls ntsort% e ctlaﬁrrnasltalng ggy g\fp}lva eI}ts thereof. In
particular, all numerical values and ranges recited herein are intended to be modified by

the term “about”, unless stated otherwise. Various embodiments of the disclosure will

now be described with reference to the Figures.
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departing fromthe spirit and scope of the disclosure.

Accordingly, it is to be understood that the
wael@shorw e is not to be limted to the fol |l owemus2007/071961

descri bed enbodi nents, but is to be controlled by the

limtations set forth in the clains and any

equi val ents thereof. artlcular all nunerica

val Be&rangiio ke sATI&s nFﬂ@d hehasina perapachiverigeiaglipassembly 8

scSpthe 7 Mgt o RER pro U S5 B PHE g speppy
ind@ids BelidiefiSingn®damintdt phehe&veCE pasinp ehrbiighithe Slic hdusiB 10, an

2008/ 011244 PCT/ US2007/ 071961  Ref erri ng to FlGs.
out| A ppgsagEray 14 (& % Roles fearnpdrbspreenifiet tiansvpressside Hy and second

ok.di il [ 1 t
RERIAE 8 A0 AE B b NP RTRAGTRO L Bheicon
diselil €rohoths iimlgt fe¥sagaway DL .eindpaks agenay. 2Re PRSI Brathddgﬂcludes
the die housing 10, an outlet passageway 14 (e.g
an §)sgit (s vl %?I}Veelﬁ\)frpmgvahly EeSVed §ba diegavits(noh alslble in
et [ i|ah
Fl(gaslgfl 'egln d%{)ﬁ g%ﬁﬁ%ﬁgn icﬂ (Snl(e)g\éltsﬁl)ge %t g} go bvntgm]tﬂl die cavity.
Thelidit aalsenﬁwlp 1y aﬂdﬂﬁn&lﬁh@ta maeasa“glepvaylda% fleid doﬁnﬁblnfbaﬁ@ﬁl Bétween an
12. The di e _assenbly al so includes an insert (not
extgrng] gHpRly of ficaf t&;lalr @hwalb p{the gt kpstepne ﬂQWaclap@eléad ithoutlet
isible in FIG 1A and formng at |east one
pas(sﬁéetv%ar (not visible in)FIG | A) W thin the die
cavil first conldeit ¢ vasle b FiG.8 /)] mesek iabuglest leastpansf thofinsert in
pr oviding fluid conmuni cati on between an 10 external

sdmrpmaﬁatm&@me%b%ml%ma%ﬁaew&% Hrd the gutlgt PREASTVaINKH A
6@&% I
se{oggg’ﬁl t (n ot VI Si %J%uﬁf&@ W“R%ﬁp ass eps{antn@r %{S gt ﬁé gltlﬂet
paslseg:&ﬁaypldr passés ﬂhi't&1gh nisedit hotsing | @i The Hirvorosridaét(harshown in

g the i nl ssage 22 and the outl et
FI gp 4:0n u1t 212 &@I’?&Cl& 6%9@lﬁdtto 59| e?thveh[ ¢RTgect to an external
h
%Wﬁﬁ&@&ﬂa%a%é Ogﬁ&r{bh Eg%\gﬁﬁt?ﬁwﬁje Z%rlﬂ ffuﬂ?ccﬁﬁh{lﬁ%ﬁg& with

ssageway , pass e die housing 10
theflnres passagesialy 22 (snlettigthpeennicnts thd Gterhdl)supplg of €lmomdnaterial 20 to

AT P AR D
cothhfuffeaiOM iR thd/@b¥id &idlift 20 lsbiiefhi Wﬁﬁ'@@t@?ﬂeoé}tﬁﬁ%élréupply of

the i nlet passageway 22 selectively connects t
fluenttreatexad] 20up Heyseodndf dondmit 24t erial 20 to the first

condui t of shown in FIG tional con
cont F&ie iﬂgﬁf}% WHR CﬁOﬁS-ﬁﬁrcuPaalzoe% 8&%&‘?@8%@6%0\?%@1{%@ insert 30

acc%%ﬁg@o &Pﬁﬁk‘ﬂrém%‘knﬁ)%hﬁﬁéﬂt‘éﬁlh% proRResidoduie B &L B%'embly 8
supp uent material 20 to the second conduit

inchetles EldgeulncelsmB IYHomega Mness- sfaotdrealty wikweaiona3oldefining die

ass I 8 including.an insert 3 ccording to, a
cu ity (e S Bt e Ao inuebsalt fotuimec s dhd e
coﬂhﬁnﬁbﬁﬁ@ﬂ'@ht}i ik dib @Qwﬂﬂ.?ﬁ aft ogﬂ@c ?é\ff‘%’ ﬂ‘p}%ﬁ%\ﬁg M&koflgh the dic
plurality of inner cavity wall sec I oris 36 defini ng

howkiieg 10 in fluid communication with the die cavity 32 at a position distal from the inlet

passageway 22, and a die cover 12 forming a ceiling 40 over at least a portion of die
cavity 32.

The insert 30 includes a body portion having a plurality of outer wall sections 38,
and at least one flow channel 34 formed between at least one inner cavity wall section 36

of die cavity 32 in die housing 10, and each opposite outer wall section 38 of the body

J7-
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25 cavity 32, an inlet passageway 22 passing through

the die housing 10 in fluid comunication with the
waelc@someid y 32, an outl et passageway 14 passi nECT/OSWOY6T1961

the die housing 10 in fluid comunication with the

die cavity 32 at a position distal fromthe inlet

passageway 22, and a die cover 12 formng a ceiling 40
pogiparof ascrtgfs {The dtﬁ‘cﬁﬁﬁf@WY&alw igcludepantipsegp30 moyely received in

0 I

theocpé 8551‘[& \hlalip(? ll sec s ongroogéh g ﬁ{l c% 1{1 ogr‘tl)glv?eieg va\llh ¥ternal
suppPaBnNhend Mat@1al R0l aE B R thad at |l@a§d5neGﬂItﬁV ti@el BRatiditie outlet

wal | section 36 of die cavity 32 in die housing 10,
PagAgevE - dp e crcrapieenphadimaEsthoml @ @awrerry Hodydapted to

4 n of insert

Sdé%%%gﬁghg%é%%ége%%%%§§8§ﬁggzﬁﬁgﬁnlesEgzelnsert 30

r emiyy §drhey eXe@Gry edlbloﬂlmdnltbe thll rRead8 ort prodidingahdd aomBanation
for providing fluid conmuni cati on between an externa

maémwu@e bfirst pRnshyt AReeeyingihroushay deastrat ffthe hedyarortigmgf the
i GRS0 5 RERAEL Ryl L UL Pl PRSI By
pasaa@tagdl 4 anda sebad bmn@htﬂ%s’iﬁ@thrbwghtthe dtoasingll0 in fluid

supply .of fluent materi al In sonme exenp Iarl
cogpalrHenYEh cpelllon &h%nnreb% ﬁrdo'&lﬁF Qrief Prpsggway 14. The first

[
co @r'i?oﬂﬁu g%l %%%&cﬁﬂ coﬁﬁ%g ?{‘ﬁl y%‘iﬂﬁoe{)&o@{egg??@géﬁvgﬁoﬁgéé t&he
exteraesitppBOofi fiucht thattriab20TUDpté@tal Grst bedtved @alve 26 in Akt
passageway .22 and the outl et assageway 14, and
coIgERBIFtD Wi |ﬂile et sa%,sggeﬂwt%sgfﬁgﬂvqlﬁ émmeétsrﬁ%%%tﬁ@almpply of
ﬂublﬂ A-Eeit i g 2%)(? BRI @i 98 %‘ilgnﬁ @&?)ntilcgmr&l%meii% 1ﬁ‘2}1uld
Sut T et passageway . The tirst ondu
commﬂln&aﬁ@md'lth ointieicdn Pbonidtaiy 2d acloctive lyackapeed tHotexternal supply of
sel ecti.v connect, to thg{1 external supply of fluent

ﬂuﬁlﬁtf%%tfﬂféﬁlezﬁdo tf@pie%’rﬁiaqonfi? control valve 26 in fluid
Comif@:‘&&rﬁé‘é teﬁlePr‘%nén'EQ %tch 5& 2BV ned vﬁﬁﬁ@ﬁ%%ﬂ% %ortion

connects t erna supply fluent materia
of thieenderrtr XX iﬁmm&ialmber&%ﬁném wmdaﬂnthsm tderiedg ottionl of iadent302 8 'he
in fI nnunlc tion with the second conduit f
charppgs o %@e i Aatnd o SomampBicAzen wiipgrictppssagpypne In

certBh @ﬁl‘b@!im%gtst g%ﬂ@mﬁ&%ﬁg ﬁﬂﬂcﬁﬂla cc%ﬂmuhfeat?&mlth the extemal

exenpl ary enbodi ment's mber 58 i's forned wt
suripte obidaynt pedriab 0. hfsdnhaeemenmmry eﬁl@odlﬁwﬁtscthamhamber 58 acts to

rec@ﬁ%lh%gﬁed \él)gldgsl\lll\n?etgth%(? éltfegi: %H ?Iggt I ofrt]qsg of In?s% (;I‘flng and removing
thSRIBRADIERL Oy ¥ bR Ublihe PRSSAUHAIIRA hd dlc ARcsiBly Bt

nmbodi nents, the chanb 81is not In
nmcdhnumunauwongwpmnmnher@ﬁnﬂbnal supply of fluent
sone, e Iar

|
chafbiugnaibedrEgt HEATOBTTE Rarghe R e plative to the
voldthe JHES @Y avity ™, itf Rt ot 85 Unel R ManhAB4a0Ying a

renovi ng
controlled gap around at least a portion of the insert 30 when the insert 30 is placed within

the die cavity 32. In certain exemplary embodiments, the volume occupied by the body
portion of the insert 30 is less than the volume of the die cavity 32. In some preferred
embodiments, the volume occupied by the body portion of the die insert 30 is at least

about 30% of the volume of the die cavity 32 (before installation of the insert 30). In
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the insert within cavity 32 of die housing 10, and in

handling the die assenbly 8 for installation in a
w@o@Bing4appar at us or extruder. 25 In certai n PCT/US2007/071961

enbodi nents, the die insert 30 is made slightly

undersi zed relative to the volunme of the die cavity

32, thereby creating at |east one fl ow channe

otherpiciTes crghodtmets, e Ypipma pethpicddty thededy potper tof tm dét insert 30
h e
s L IR D053 L D R 80 BRG0G0,
vol tirgorBe Sxtepridty Ryhbobendd@d Y pop@ntdfene of mokeof dis@ralB&ctions
is less than the volume of the die cavity 32. In sone

38 o dicdpyesid 3nae Aol Wéﬂa@%mctuﬁi@lwem@%@ siipoey ophutfngeses (not
sh@%?)ﬁotﬁg %’%{11%\%’)0\?3%1&% Iﬂg]fddcir I etrh'(é: érgsg{t 3%3@}21%1 f?o?ﬁ Bne &bﬁ{g}e of the

oppassigainh@tdaoity ohlltsb@iong3e bt dd3Qhvity B2 ir @ic ‘1&&1@1@@&6 Qi 26hddefining
PCT/ US2007/ 071961 ot her preferred enbodi nents, the
at lgat gre flovcidsheand detingd 1p§ g%i)d?et“rf%ﬁ*il the syumpertad eutenwal section

38 %gd %Zoipggsﬁg ﬁﬁltef’i?aﬁr%&rlvgag%opﬁ?%gé :Jfrifl‘saoég T e%%@pﬂfferﬁ@é’dlﬁ%nts

shiﬁx(armharrymevdhb@dm@nmnotaho@n i BIG.9fl AoI®) rasy bdingcrédd between
out er mall sections 38 of die insert 30 nay have a .
ong o greeoTioyEqr mﬂnsgctms 3§of ﬁﬁl@s%%ﬁaem the BPP%ER& Nty wall

sec{tllrg}% 36 gf &1'3 Q%t rtﬁ Lblgs }Mn%@dq@h? oPbu d%gg[gl%ﬁge insert 30

nsert ron1o
and a¢f@ting atvlbztsy omﬂbwé&écdhamm fo?fﬁledfas cHegzap &‘e&tvtfqen?b]i’e suppoiitel outer
housmg3 t hereby definin at least one flow 34
wallpsetins) 38R the ePRAYINEHBNSG £AVIBE Rk &5 1IORS s upported out er

val I, S&¢) %%&ﬂ?ocﬁﬁle deatcﬁ' ?lo@vpc‘?lgﬁﬁé'f @4035955 ac%\fa' ﬁaYzmgaJ ﬂel%ht of at

section n ot et exenpl ary enbodi nent
least dbeut rnmicadrheesu pp other ¢mbddisbotsrcach floivEhanhoh32 e finesya gap

be inserted between e.or nore of oute I
hdie pRERb SEHGIOUN B hodpt TIGORRETY nEhcopbel o Emhryecn the

insEA0 LM YR lura (H‘ if §gll f&aﬁi L& ORY B Meﬁ”tﬁn% Ele‘%'aglty 32 may, in

housing 1 re y hol di'ng or supporting e I nsert
so180 emhudiméefs; ailcrvg liqiid te petze gae(dd. @w abblekeinora thd die wedty 32 (see

en. the supported outer wall section
Fﬂg%lghgcgﬁiFﬁ§b§§1 |nner cavity wall section 36. In
cer pRluie SRR OB @1to§s s&ﬁ‘éﬁalfvll&y"opmlex plggf ditbodliflent of a die

gap having a height of at | east about
assambhyoSreT ke dic absendihe inchindes d |dnmlmn$1,nge1é)dhwfﬂgcwplunatmﬁl inner

cargsy SO SO HEREIETE S uB s o Fig A EBEracR Ao through the

did KRSk 18090 A0F1 dopemitlitdhivivh @F dw&%&y aavid a/uﬂ@%éssageway 14
sections 36 defining die cavity 32 nmay, In

passimgatifowghthe, diahowing 1@ fthid oommugaa‘gasw(th thog dla |cav1ty 32ata

PoRL 013 fTor e sStitee L e B 66 b3 Tm R ne 40 over
at Maﬁwp%hlﬁqqtd‘lggav%gqpl ary enbodi nent of a die
assenbly 8. The die assenbly 8 includes a die housing

10 A& dt@gaswmblu Ballgotipcloflesi amnasert 30 positioned within die cavity 32 of die
housing 10 on one or more shims 44. Each shim 44 may be positioned between an outer
wall section 38 of the body portion of insert 30 and the opposing inner wall section 36 of
die cavity 32, thereby defining at least one flow channel 34. The die assembly 8 also
includes an insert 30 removably received in the die cavity 32, and a means for providing

fluid communication between an external supply of fluent material 20 and each of the at

9.
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cavity wall sections 36 defining die cavity 32, an

i nl et passageway 22 passing through the die housing
waoosniRkai d communi cation with the die cavityPGRpSAENT/071961

out| et passageway 14 passing through the di e housing

10 in fluid communication with the die cavity 32 at a

25 position distal fromthe inlet passageway 22, and a

leagh ancdlweghappck drandribe autics prsspgewiy 1dv dn some cremaplarya
f T
coB A0, % PRl 321, B RN e By cypm
supply 6f Buen@lasdrag2d.0 on one or nore shims 44. Each shim
44 may be positioned between an outer wall section 38
of {hERveRENHY icabodmqnss ey merms dprcproHeingfhid pergmunication
maggﬁcﬁ%?e\é\@% lrst 5(516(11'112‘[?1@ %951%9% th:I?’(Qu %gaﬁ}]é?tv@iy fﬁfﬁe b(}jd}fgﬁo%gé/n of the

insag Serhbﬂwd&oahﬁmncatmlbed;e&nam inhs @ﬁisa@é}mryem)atﬂhhy outlet
received in the die cavity 32, and a neans

DASSRERITAY g and 3 Brcane 6pRAvHi darpune Bueughdhe dis f@%ﬁlég Agin fluid

co BRIk b sl BB B LA ER TP BAR haaer ', Pl TRORKE
cor&mltaﬁt)zohntﬂseccﬁmdoaﬁmpazs ﬁﬁgewybelaﬂdapieﬁ t6 ¢tectBxBq@nacyt to the
enbodi nents, the inlet passageway i s adapted to

extgmaé@tnp%%ﬂl@ahﬂ@@flak -t Qetieng ﬁFSﬁ aqmtmé YPE y%él? flpjdyent
coffEhlcain g R FR AR, B SPAGLIRNES g BReAEARBply of
ﬂuémtrrﬁzttem‘,aj 12Ouo thdmsmmﬂulm g2t mptlugi’l sectonldeaﬁﬂrolpat\te 28f in tftued
y.portion of the insert ui d conmuni cati on
COIB@WW@@HOI% Wehithy @90%%%@56%9612%%%%% the eternal supply of
condui t 24 passing through
ﬂu&ﬂ§§%|éﬂﬁ%&é?ﬁﬁg%%mﬁﬁﬁgﬁﬁ?g comuni cation with each
f | ovschawnel FR4 lahd firkelovuthaahelelsis gewdbetdeen Theinsert 30, and

first conduit 42 and second cond t 24 each,_be
cachop{pprsy Cf‘Y)‘tYs%fPIéé?W’éS9 (e8rihe &1 P73 5 %Cafﬁggﬁtaesi ﬁ%ulmg 40 of die

covcétlﬁﬁl h &fcolfid ?%}cgﬁﬁfe?ﬁﬁ 3L 280 sh &Pt baARRkn Lﬂn%ls%v‘&? R¥diQlection 36

val ve 26 conmuni cation wth
(c.pabs ﬂgm\)/af/ ca’é&tys?@!, et insat 0. chnreetramsemhmlae_\x tmbodimeatsppdcht flow
el S TE S o G e S A condue 24 and he

Ougggggﬁggﬁg y pn with the second conduit 24 selectively
nects t'he external supply of fluent nmaterial 20 to

t hels smwckeumilamlembzélménﬁs, Ashahbaurd 8iis fdem@d wiin thefbiodg portion

of s e isechabinde o § VR ey o ttsgrod P iopyad Tisghrsd. The
chae@ttér)sgqi P&?&aﬁly né%nqnﬁ'd E&hhmﬁga&& wfth %@et PaSMEEwa214. An

second flow channel 34" is also shown between i nrier
certany bmbodmiehtsséthhmnb%S i @ogin fluné cdrhmonicatodn wak |tlteyexmnal

and sert 30. ertain ex | ary..enmbodj ment
suitioal Tah Eriass0.afiEross SeERRY PG Ea R c BTG rY s o
redRBE WRARiE NS rIRCIANG 30, Wh et ontylity ik h@ Mk o enstalling and removing

the insert within cavity 32 of die housing 10, and in handling the die assembly & for

installation in a coating apparatus or extruder.

In other exemplary embodiments, an insert 30 for use within a die assembly 8 for
forming a sheet of fluent material is provided. FIG.s 2A-2G illustrate a die assembly 8
including an insert 30 according to an illustrative embodiment of the present disclosure.

The die assembly 8 includes a die housing 10 having a plurality of inner cavity wall

-10-
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20 outl et passageway 14. In sone exenplary
enbodi nents, a chanber 58 is forned within the body
w@ersioon44 of the insert 30. The chanber defi neBCHUSD®NT071961
within the body portion of insert 30. The chanber 58
Is preferably not in fluid comunication wth outl et
passageway 14. In certain enbodi nents, the chanber 58
seqtls)nﬁéég d@ﬁmng dicapigriiindalel prsagcwiy 2R @awxiethraieh 28 dic housing

y terial LY
togRBRIStoBim Rl TRLAEUR Ry e o, RSIBMALY pavips
thr@uglﬂﬂh@ did’lm%inga@ in D&Y @fl’l)!mﬁmﬁémdnfvyﬂtm@letdﬁkecdvﬂ§ B2t a position
installing and renmoving the insert within cavity 32 )
disgpl figiethy dlst RrgSaROVaRAS 4nd arhie 89Voh hat Ko &1 BlEseAhA0)dorming
: 8 J: ' aratus or extruder.
ac%%&gﬁﬁ@&%@%lél*QEgﬁ@ﬁ%éé%ﬁ%kﬁ@??Sg insert 30 for use

Wi t Mhe ikedi30 iass@vhbly r8ediard in 3 diocariyg32a Hidaterof0 includes a
fluent material is provided. FIGs 2A-2Gillustrate a
body RorHeR BivHNY aaluralﬁmolﬁ antsywal seqiivas 88.30d2¢ keaptdms lompchganel 34

fo elgl’ﬂ)gwe%h'a\/fae rg%g I{E‘? %Vlgrfwélh?e H&? &0k 4ilic ?pr% dle housmg

e asse In es a I OUSI ng

10 pdndreath dyposfte bﬁt@ﬁﬁvaﬂ aatitioy 38l hheﬂdﬂly\@rtﬂﬁﬁff/lﬁ&w The dle
PCT/ US2007/ 071961 sectlons 36 defining die CaVIté 32,
assgRbhnt atso Predudey apapen 30 sermayanly E@ﬁ?lﬁ%ﬁl the dicagith dping g means

forgpgﬁlal | @ c&ﬁ{ﬁmﬁﬂ%ﬁ(ﬁf hA e JIP?){%%}gﬁldslﬁﬁwﬁ%\fgﬁ%nt%ateﬁﬁ 20 and

et passagemay passi ng housi n
cachofithe fitl ledsdomoflouchaatel Shamd thh otitier pzis@ge\azvy 14 BlZSO&ie aernplary

mgosulon distal fromthe inlet passageway 22,
péimeaipethcpist PasRERIY A2 493Rted AQ ST CIREPIgeY t%\the xtornal

bfﬁgﬂﬁgmgggﬁzgt | east a portion of die cavity 32.
e 1 nsert I's renovably received in the die cavity

32. ImTkmmé osetptlarg @nibodinuahes thee méxad y“ombwdmg fhay cogmanication

plurality of outer wall ectlon and a east. on
may gk b Ponst Pornine eSS e&ﬁ Haéfa%ftt %\%QAY Wikpn of the

1ns%ﬁ“’30 Y O/ Jogﬁml&ﬁf&n%@t\)@genqheem%ﬁﬁ%sﬁ R}' RS eché1 ﬁﬁ'@ét ng

each opposite outer Sect
pad:w@bwqyolm richa efcohd s@rduit3d. pagieg mrmg’hahadgdmlulsmg 8Oaﬂ1 floid

co%g\%l}(l?cgtel%?\?vﬂgkg&aﬁwg %nnepg%/ rﬁj(té@r e(i%é)\égq%g%:\ga; FZF 'Flileeﬁrst
coﬁﬂlmnﬁ%&cﬁﬂ RUYESD nﬁ? egﬁi Pte%l%’ Qélé(ctﬁzfelyf doMBRL to the

material 20 an each east one flow channe
ext8rhabsgptihel ftuent etepiabza g@pmnall ﬁrst Eonted velve )26 np Flardy

enbodi nents, the.,inlet pass 21is ada ted to
Cogauaml%wh&%lﬁma%g Y %&@ﬁ&fﬁy C%}E&Sﬁ SFxtpinakpprly of
fluBRtELtbMI1 280 tli]e'sfrjstnco%ﬁ{ﬁ@ 4§X@§Bb§amée&aﬁe QehitBR taye 28NS fluid

means for providing nication may include a

corhmustcanmnwuhtthm@atmmdgltﬁh solaghived cdnpasts theaaxterodl supy of
30 in fluid conmmuni cati on

bod ortion of the
ﬂuﬁ@ﬂaﬂgﬁﬂgﬂéoﬂﬁ?@?”ﬁﬁ§@§ﬁ% y 22 and the outl et
In some exemplary embodiments illustrated in FIG.s 2A-2G, first conduit 42, in
fluid communication between the inlet passageway 22 and the outlet passageway 14,
passes through at least part of the body portion of insert 30. In certain exemplary
embodiments, second conduit 24, in fluid communication with each flow channel 34 and
the outlet passageway 14, passes through the die housing 10. The insert 30 may include

one or more optional insert cavity 50. The insert cavity 50 may be in fluid communication

between each flow channel 34. The first conduit 42 and second conduit 24 may each be

-11-
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passageway 14, and a second conduit 24 passing through
the die housing 10 in fluid comunication wth each

wo basochannel 34 and the outl et passageway 14.PdieEs2007/071961
first 20 conduit 42 and second conduit 24 may each be
adapted to selectively connect to the external supply
of fluent material 20. Optional first control valve 26

adgpied fouelgctivabyraemicetdeian wxQrmah synpdy phileqnt p@é@% evaljorxxample,

opéc?l{a??%t r\égrg%ﬂ%gf\]f?%? Pg}fco ’1%{}9&? oW 1&83% 11% t a[l)asg ggwg% 22

selé@%fﬁdonﬁ@dtyﬂle%&tdnﬁhlfshppljil of eI uitaal DO thletﬂ'ﬂsttobﬁdult 42.
second conduit 24 selectively connects the externa

Opsigpglisgeand contrel vabya 2&atfhid gommpnicatiqrmwith ghregssaondorondpit 24

sel%il_vigcoil.%%% & %rﬁa{l ¥\Z@ﬂ§? Bﬁﬂﬁ'ﬁ@ tn?'aéérlal i) ttcf ﬁte %?co(r)lﬁ co 11&1?24.

bet wesdditidial bﬁr@la@&ﬁl&i@@ﬁﬂﬂys 212 4B dsﬁeh@l}o&iﬂcﬁides a vent
passageway passes through at |east part of the
PassaRRY 4yort méhudafomlﬁg@rc@tlosnwﬂhl ccepandi Gondyib Appag 3t least one flow

o e G e P A SR T By 54
and the spasriedndiit D4 givhthae adulstdieiali ﬂgllrildhcal'l'diessl-m@(m aﬁ&) vent

may include one or nore optional insert cavity
DaspRZEW YW PR PIef o9ncegyc Bahiand poaigi ycaémﬂpképawgeway 22,

mSkyraR,seely gt ShoRas) ol R iblateanty

VeR(GIdskiz20Qy /5@711@% schdapiledenitod etheektenal ynvinmeat, féraeexample,
an external sup E@ of fluent material 20. For exggfle, )
to pies grsairom;within gsisis eavisya2y Fop gxample aptigngloicrtivlvat Briluid

Cmﬁ%%ggﬁﬁ sup%% ?ﬁgﬁﬁ%@%whaferfa?ggg% @E$?$iﬁnéﬁghﬂm

veiqrashaptw#254. mttlpamge\szgcmmap batreparata Ivmﬁ MASsapewdy, lmr d
comuni cation.with the second, conduit 24 5 selectl%
alterg st AR Tanpedt 35 PAstARSIGY SEEVeER dietinlehPassisevas e gl at
a
leag%g%oé‘ﬁﬁtg ﬁ?tél% %ﬁ%béﬁhﬁf"ﬁé% gak R f\gﬁjh{ 1:*‘1?]%[ b ?Stﬂgplllee:‘ﬁ%een a portion of
thepaissagdway? 5dd the sbtandd:oodmm% (sakesaibedibtlowt Wgh sspenido FIG. 3).

Cor PRGBS TP UG, Ao Ve BB st chyiqge chamber

(nof §RwR ﬁ?ﬁl@@!‘@h(@%nlﬁﬂ %etﬁb%l ﬁ%dof‘“tﬁé‘gl'éé& 3641 ERHE é?;%ﬁlplary

a substantially cylindrical ross section, and vent
embad;lﬂwgsv\mp 16eerti ) mpas addmmmdyoo akengtiiety inictude ankdast one msert

A Th t
cay L pEmEy el batCorEan pRTEIGeE Do Rae Spbfimgnisthe at
lean.Udﬂe(ﬁsePtach% %\@}ﬁg%‘é in ﬂ\{ﬁf‘éonﬁﬁﬁ‘lﬁ@egﬁ)‘ﬂa%tﬁ&lé”@rﬁn&% og the inlet

selectively vented to the external environnent,
passxgavplyel2, tltemuplair}gaesagawaﬁ 1 érthevs¢cond corrmitdide amhthﬁtayleaﬁt one flow

G TSy SR e e B9 (G
foraRU§E tHeMRIY gbﬁﬂiﬁl il 30Wh i PG bRiBatiohow¥E e vent passageway
passageway 54. Vent passageway 54 may be a separate

S4vbavutbe psssgeaveay, 1o the inlet passageway 22, the second conduit 24, and the flow
channel 34.

In some exemplary embodiments, the vent passageway 54 may provide a path for
venting air from an insert cavity 50 formed in the body portion of the die insert 30. In
certain exemplary embodiments illustrated in FIG.s 2A-2G, the vent passageway 54 has an

upper end proximate an upper body portion of the insert 30, and the wall of the vent
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alternatively, may be forned as a passageway between

the inlet passageway 22 and at |east a portion of the
wo poosp1eanhduit 42 (as shown in FlGs. 2A-2G, orPChESMEBOT1961

a portion of the first conduit 42 and the second

conduit 24 (as described below wth respect to FIG

3). In certain exenplary enbodi ments, the insert 30 )
PassagewaycidUe ableast@ag peideratiom adbedt thowpnen erd. sthsighyifipent material
may rp%sgfrrreglé éliegl)ns%% E?thy StOhtﬁlaa%gE ¥I%epa(t) ﬁe%aﬁfocﬂle rperfto[:h%gh %%eabh 11&)’[8 the vent

pa@d@ﬂv&dy@’ﬂamlﬂs pe[th ﬁ{ ?erel’d)@blh deling dioGtaddey whild AR tHdﬂ@le cavity 32
insert cavity ormed within the body portion of

with{fluephaterialg end mqy derrosehpietithepirsingtoh@irds comelgigr Fopexample,
{

I8 b SR8 e sty RZpb O I HICE LRI e e o

cadhefisagemay] Wiorinbebsacomat leamn dhld: inn@dcavath avalllnectidn 363@&116
one flow 25 channel 34, In the illustrative enbod

cagfyotninidic Impusing Waandpachppppsitseuter gl segtiogp3 af the é?%ﬁomon of
inskR 30NBRB ¥ilS frﬂg‘{p({; ﬁjur%lﬂ%eéats ég’g dify fdn 'tl% 4d,le {:%Vétyg)% ta? d any

communi ca |o ageway

optiamb agenayvifids 50 foemedivithinphs 36@}9W012 af tliehﬂseﬁtemo nd
conduit 24, and the flow channel 34. In so

ex e hbPRETCEbRIIEME R condpl assprbtY RhEsh golage® ma%g,f pipes or
L8 o) el R0 Bl AN BiSbaiup e i

1n58ﬂ 30Iand theegxtaiaon of ¥erdit ar fpranipadi thiendas vichl gisty aickds | B.llﬂ bubbles
G s 2A-2G  the vent @Jtssag 54 has an __upper

frornr yeuand withig shieinsgb W%ﬁ%@ B¢ diphousingddy 1B eertaélﬁd

4 w
e 875t e d&oll OBREEEREfrg e i w o e
exipeig m!lempasmgé@ym@am thhéicthppeng ¢ty proheledhignt haterisl from an

exiER” s Cabsnr ST Mo s S EriPB S RBIbE e G insert 30,
an@ﬁﬁi?r?a@eq h@%xn Q sa &)@e{yh thB&t SRFAC Y WA LSy fo the dle
e R R R thot

start-u le cavity 32 wt uen
honanet0. a]n, soma:cbmtmyhrhﬁlts; [tlosseohdait amenﬂabe6(ppmg11m gerodvahiof trapped
is conp or exanp insert 30 a

20353 LB ) BeSib i FHomre Seztl%%ﬁge# 2R Tt o R and the
indRHTRAdo! ML Bic GIED 36! AW NRBACL: Afrd QL1IPI0 RETIASA 1Rlbody

l'east one inner cavity wall section cavi ty
poﬂ@maﬁu@eﬂ%ouy ng 10, and each opposite outer wal |

38 the b t f ] rt..30, t b
di P 885 ?ﬁfﬂ?ﬂ ark TR G aEoq B BIC 3 o i SR ntludes a
dicaRYk] g% h%() %riﬂuraﬁﬁltdf(fﬁ‘{?ér chﬂ%ﬁ\';vﬁll §&Ylbﬁ§ ?@déﬁnﬁé)&l@%gvlty 32,

wi t hi portion of thé insert . I n” ot her
an aﬂﬁqﬂssagﬂw gy 2épwm@uh110ugl$ thendid foBhg( ) i lg ﬂLad bd)rarmueibatlon with

r tubes ses thro i nl et .
tne5E Sy B55u it perasiiray RORSIAG Horelhde g A0 ip fuid
coﬂhﬁmcaﬁ&?ﬁth I & ‘éaxtl%ﬁaﬁtaeﬂdsﬁfon(?ﬁstil%nﬁi 'tlfé 15!%‘[ ?é%&é@e@vay 22,

path that can vent gases such as air rom
andp dLC!’I[d)Vath foirmbrigra ¢ehleng Hbever aBRaste p@mcm Q:feh@éawiiyéﬁdi e
houstlhg 19 30 1sn re(r:neorvtagly received in the die cavity 32. The insert 30 includes a
body portion having a plurality of outer wall sections 38, and at least one flow channel 34
formed between at least one inner cavity wall section 36 of die cavity 32 in die housing

10, and each opposite outer wall section 38 of the body portion of insert 30. The die

assembly & also includes a means for providing fluid communication between an external
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enbodi nents, the use of a conduit assenbly 60 in the
formof a "lance" permts use of the 15 existing

WO piosipassageway 22 in the die housing 10 to peDUSTHE7/071961
fluent material froman external source of fluent
material 20 to the first conduit 42 formed within the
die insert 30, and ultimately to the exit passagewa

suppdy ofpflvans atasiag A9 pad ereh ol atilesat ensilave Chanackiideand the utlet
pa%%éje%v Iygl 4l 9 sbile 32 %1%%%%0'5%3&% tfl@ﬁlle? g)gggééwasrsfflggdypted to

mts frenova
selb@t%ﬁedfbnh&& t@tlie%ktdﬂ@d“suﬁﬂybfﬂﬁ@lt%&’at&{al Qody portion of
insert 30 and the 20 inner walls of the die caV|ty 36,

or Wi SHIGCMPlYY cHbedinegs, the mepns é@frﬁGVlﬁﬁlgtﬂ‘ré Be/aunication

ma&ﬁf%}{su? ﬁ st E&ﬁﬁf._thé%%émﬁ?hh?&g%heﬁ %58 ﬁg@g&ig)‘?ogﬁon of the

e ass
msdt'teohr@ﬂaidr@nirﬁurhaatiomeawwnuheainﬂdtpa@ﬁgewuyen ahalvthé yuttal |
sections 36 defining die cavity an inle

PagsagyEyeMagndsirand P@@wtﬁﬂmﬁng ﬂ]éméﬁhethﬁ é@shorc}gmgéo jith fluid

cogrShiCa TN LS Y sbla Shad i Sh et Sk el e o

coldduiti 42 dnlduiecbndaoftuinl4 atay @achbd ddapted tel sae@ﬁz\tlyc Qondectad tha
position distal fromthe inlet passa gewa and a

extgingl gppbr ofifuenpmaterigl 20. c@ptional fivsd o] vakve |2é ai fluid
T
ol G by A kB 5 ARE S ERAY oy of
fluant rixackyal 20rté tlanfidseacndgit 42 p Opriahdl tsycontl couﬂrdrvaMI 28 in fluid
sectjions 38, and at | east one flow channe

COMBRRSAIR R dhe serondepnduliRd selqeibrele sRAmegts Weﬂ qxt%aétwmy of
flusft rﬂitegdﬁocf@‘tlﬂets\écffﬁi dodadli 84 housing 10, and each

opposi te outer section 38 of the body portion of
I NS & txcdiplaryleenbdd enenas Siestiobyd Bt 41, sofliidcionthemicativrdosveen the

for pFOVId%$%%£|UId comuni cati on bet en an extern

inletipassABE Y t@&@u&%ﬁwwmw PYEES t 4 lespt paryfithe body
pomg,h ﬁ%ﬁ%@. & rﬁ@&be %ﬁlb%tndl tse&)ﬂa cthﬂm ADARI
34 and the outlet ageway n sone exenplary

comnnodatientveh cadteflow Ichanqeh% agbﬂway)uﬂa passagd\&lw &t passes through
sel ecti.ve onnect to the external sup f fluent

thelie Boysine 0. Theinseia) exe sl n@r%&kﬂr%ﬁf%‘ Piosert 50 as

shcfv% inPTey Bdi 'T‘ﬂg lﬁSIGHICgVI%pWHﬁk patd ﬁﬁ‘ld C%HMléa@l%h %gﬁfe%n each flow

first conduit 42 passing through at |east part of the
chdnmdly34 omtaiddniood! dxkhmplary s@bodiBRnisnthe fustdosdurtdih amiaitelcomi conduit

bet ween .t he, i nl .passage 22 and .t he outl] et }
24 ﬁ&s%aaﬁamedm Seff?ﬁfag FHIO emaite! Q%P%%Qéb‘r‘@t fKgieyRO- For
exahﬂﬁe dj i oHQlLiﬁ’ster)ngrgl mvé ddiintuig Qmﬁﬁﬁhfc%b@@ltﬁﬂtﬁé‘ﬁﬁta&&hdmt 42

annel 34 and the outlet passageway 14.
selfscvtrvsty conoeatsithe e4Rrzal dupspdy offluend mutdrial 26 tovéng fEacdonﬁmt 42.

ted to selec onhnect to the 10 exte
Orgafisg o o eyt e oo e r b 8 AR caBonght 24
sclM@IWE @fintdls ok md @ﬁﬁ?ﬁw bPﬂﬁét@ Eha%r{all‘ 20 R theRE&Ind condult 24. In
passageway 22 sel ectively connects the external supply

som¢ embodiments, control valve 28 i 1s in fluid communication with the inlet passageway
22, which is also in fluid communication with second conduit 24.

In additional exemplary embodiments, the die assembly 8 includes a vent
passageway 54 in fluid communication with the second conduit 24 and at least one flow
channel 34. In certain embodiments illustrated by FIG 3, the vent passageway 54 and the

second conduit 24 each has a substantially cylindrical cross-section, and vent passageway
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fluent material 20 to the first conduit 42. Optiona
second control valve 28 in fluid comunication with

wao b@sseend conduit 24 sel ectively connects theCT/US2007/071961
external supply of fluent material 20 to the second
conduit 24. 15 In exenplary enbodi nents, first conduit
42, in fluid communi cati on between the inlet

54 papestipaga gorrentisdvithendowekietly patummdsiayssaacwiyass ekhe vent

ro R e 858k P SRR B R Bhab e Pt ven

padshgdwayi T m@pmmcﬁa&uy%nwﬂtt@ tieasterihdl @W iedtndie | foddxaaijle, to
the outl et passageway 14 sses through the die

purgggas Fgmwithirke dig §@Ylty 3h ﬁ)mfxameleu@@w@ﬁbve@ﬁ vihye 89 in fluid

coBRbLRIRL LIRSKL SEX 5, F0 SO G g Bl o

verdabsabbwoay 54 h‘ﬁélﬁqiass'ﬁéewdyﬁ afhdy bt aRaparerx @i passageway, or
enbodi nents, the first conduit 42 and second conduit

altgratiyely. @paytbeQBEPIEE 4 RAssagcRaY b@fé\feyn thsrinkee passegearty 22 and at

leagtxa{ 1551{1@1:1 ftlﬁg L% Bh Jljt L (ys Ialle2 A-jgf) or @8{@5@4 ortlon of

ona irs con rol valve |n f éonnunlca

thevﬁixtshcotnhelt #P med theancbtidicoAduit 34 (Bakboriley belonneith scshbi to FIG. 3).
ext ernal  supp I¥ of fluent material 20 to the first

condPIrtagpexpplaycPiRaIM e S ARt Tt PosrgeY e Hle first
[ e
o8, SEUTOLGH SR IR BESRA SO B stion.
exemaple]ry @hboﬂﬁnéms ttlnaesesembadldnmj?dwb(tenaéthmlxgh (8@0®ithin) the inlet
enbodi nents, contral val ve 28 i s

PagsaRRT(Yi <2t B diginonsipg 40 prd aflesha @9@@%@‘ thez@serm gqqcpfric with
4.

Y30 ML NS LT il SR SORM g 1y Bone

conduid had @svadl, wehdnSar rpas padfernmpndiL,i58° providing fluid communication

bewm}%&%gm o \év']él}tg Qtelp%?glg] glégrggegz%gﬁgzﬁ andglna‘} e Loe(%lsgortion of

t t he
ﬂm?é%%ﬁ%f%ﬁﬁ%%?? kﬁgg%ﬁiﬁggﬂgn%d%§§ant|al¥$§@§Fﬂﬂdrica
cr o$sesat examplayembedimqas sagevay30 miy a¥di@G0E/d b2ehdtively
PCT/ US2007/ 071961 54 is po concentric. w
inchily at (At Oé’IeIC; ‘%E%(Pﬂt {hppatin %&é sﬁg@%a @Od?‘tP@“%i’élrﬂthe insert
30P@P o @i RtL el ifsdhd 3 Haf Qm&aﬁg;o‘r %geIWaﬁ\tbly

out| et pas ageway 14. Vént passageway
incheleaxt tdastadng inenteadity 60 foreecd xtidrimtie body IpDﬂl’(ur[Bththe fhegrt 30, as

exa t urge s fro hin the die ca
shqsgp 1 '%JQ& In S@B R Rt g 4 rabDe¢ e chyin: 30 iy B in fluid
cofa AR GRbViR R Wl Hlow‘@f the ﬁﬂet?ﬁ %8@(@2’2 b oUTRY passageway 14,
selectively regulate flow thro t He 'vent passageway

theSs¢condequindpid 8 4.cege way at3dastrane fiew ah&mphi%fht I the ritustratlve

assage ternativel be for
e RN B NG o (i Boph ey oS KoyRtes R 95 T hation of inser
30 |11? ﬁﬁf‘d c%nﬁﬂ!ﬂléa‘%‘ﬁn it e V@ﬁtrpﬁﬁsag&ﬂguﬂ tﬁ'@mﬁ@% = i%’@@va'yrl 4, the

2A-2G), or between a portion of the
samoddummnﬂalam@ﬂmﬁbwsdmondiﬁondU|t 24 (as described

bel o al%ﬂtleq arsgesc em otdlc%neﬁlts of tﬁg present disclosure provide a method of

purging gas from cavity 32 defined in die housing 10 containing insert 30. For example,
the die insert 30 and die assembly 8 shown in FIG. 3 may enable liquid to be pumped into
cach flow channel 34 formed between at least one inner cavity wall section 36 of die

cavity 32 in die housing 10, and each opposite outer wall section 38 of the body portion of

-15-



10

15

20

25

30

10 In certain exenplary enbodi nents, each of the inlet
passageway 22, the first conduit 42, and the second
w@ondii4P4 has a substantially cylindrical PCT/US2007/071961
cross-section. In exenplary enbodi nents, the second
conduit 24 extends through (e.g. within) the inlet
passageway 22 of the die housing 10 and at |east a
mssﬁ PP &%ﬂreby displacingd ee-tPuBgngloge énerdio fgn Hle Hpgavity32 and any

opf%jtﬁi( 51}% Jt}éa\%l{r%sogf fr?es*lﬂgd 1t¥1 ethg gg%p faﬁgr_tll‘lg co:g i d st%1rrt 32?)I As one
exaﬂﬁiblb V@@ﬂﬁas@zig%v@fy saonsy edealdating die statt- d15 Zhilp IftDMigdhe die cavity
fluid conmuni cati on between the second conduit and at
32 mvatslucphmatepig prd payibelosed.fip porae cmhodimentsosfier ps pyreie of gas
rt 30 in fluid comunication with the at
(e?:n@ﬁ?&)éﬁaﬁow channel 34. In certain exenplary
enb odhdrentbedinidies dfitbepiesd disejosadrovianadditiord methods of
alternatively include at Ieast one chanber_ (not shown
PUTZNEEAS, Sugh afpk Hiremarthc peRrblyot W]élﬁll’@fantlﬁ%eﬂi Hsiemovably
y t
postiope AR Ry B2 ETRCHIRI ke A MARAEy ot
sedtiog€B6 defning yheqlle E0ityea, ﬂmetdbwleﬁhﬂag laotd:ystpme IﬂOW’lchafmél 13e
insert 30, as shown in FI G In sonme enbodi ment
betpyen gt lepst ga¢ MpgeWrl seqtion o4 e %}e Bousig 3 hnd gch pamflte outer wall

secggm rE)'f Gt Bq?lg tpWMJl‘l Hfte Be ﬁé eAqi rst &%dhl“[‘ g? %%ﬁﬁ%ﬁtﬁl{?&% least

t he out passageway e secon
paapfthichedapotteasif tlaniasdrt $3yaat drenfirkst Shduit A2 ﬁshm fluid communication
illustrative 25 enpodi pent shown in FIG t.he insert

befpuggh ay Idef nagsagev el il heutlshagsspasvay it lmhq HeBpysinggf). A
sedoﬂd CBI’IHlFt 'tﬁt%h %ﬁstt hht({fg h&?sﬂ{# RAIRAHR %orr’%i“'congult 24 is
t et d

e out assage seco éondU| 4, an
in flind cohmvunidagion exhthfmch flowathetiit 34 asg &mtqutlenfmghgﬁway $4.01n some

rrég I o enﬁlgafggtltc}s()%ééts%églp(ﬁéeg\o% gqﬂ%@lt ; Elgf? ??3 féa%{g(g tons%lectively
coﬁ‘ﬁ%@{ 1 c?[ﬁ 5&%1’1'1&{1 %%Y ;G;Pfélué:rﬁ Ena%i’?an?{}%&ng 3 E;ba‘?n é ecohf?§le\;atlves 26

I e asse own I n nabl
andQ&ueﬂmt@wﬁﬁ punped into each fIOM/channeI 34 fornEd

betmeen at S _|nne wal | section 36 of

di e ne%%ﬁwp?ﬂ.eﬂl ) lénq%a nféw]& s dhschensbosi t e

out f

2 00ED PSRRI Rg B g”?%g%fgggﬁ%@rg{gu?g@ e Iét]@atml through

thedicsgidamindygit(i . e. purging) gas (e.g. air) fromthe die
cavity32 and a insert cavities 50 faq d
Wi t ﬁ@ncqqﬁlémwgaﬁg et P B e aehRE o St bl € Second
cofi A MU ach BHY cHﬁ%@%%ﬂstéﬂwﬁ?Bﬁre@%f %Qn&jur ing die
start-up while filling the die cavity 32 with fluent
mat €9)i ‘dnletea&ﬁoprrmlyhﬂgei seosklquid Aowdnem énbaxdirndsupply of fluent

megsr o foriiioF e eanrt. eyt gttt ot e gt drom the

ou@&%ﬁ&h pAgly met hods of  purging gas, such as air, from
ie assenbly 8 including an insert 30 reanany
In some embodiments, the method further includes interrupting the first liquid flow

through the second conduit while maintaining the second liquid flow through the first
conduit.

One exemplary embodiment of the method is illustrated by FIG.s 2A-2G. In
FIG. 2A, a flow of fluent material (e.g. a coating solution or dispersion, or a polymer melt

for extrusion) from an external source 20 through second conduit 24 is initiated by
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positioned within a die cavity 32 of a die housing 10
having a plurality of inner wall sections 36 defining
wo b@sdie4cavity 32, thereby defining at | east PCEU$100%071961
channel 34 10 between at | east one inner wall section

of the die housing 36 and each opposite outer wal
section 38 of the body portion of the insert 30. A

OPEIing OO Ve 2&2V|§ﬁ'fs‘é?é%e Ihs dirfarabity apsasluring i step, apf gontrol
Valgg %IX ésofrrﬁl?e{?og}l glosé(f eIanﬁée%]g f%?e’n%%}ggerl{apﬁowé fr%fn s:é%}ﬂf" éotndult 24

cormmuni cafion
intpasisagenayhsad cavig; 50) tieuddyedisassagaways. i) fromtwichitlcsvity 50.
housi ng 10. A second conduit 24 Hasses t hrough at R
Flycappatetiglealeny kegisusifloy it 2 neréion RElewchawnct dhdiiont materigl rising
A5 ko flui i C : . :
w0y UL SPUMIACA, A EACRLIAN, NGl o
thebdty displading @adionh wAthiraficw SReR03 4 omdtliG. 224 flaée nedatul has
adapted to selectlvelﬁ connect, to an ext er nal sup

ply
dlsakawd uapstaptielararaen ofghe gasigommgthin gy 39, ardfugngmaterial begms

8 Ly
o MBI PSR4 SO By i
verrobymrdl 64, B FiG. 2D, |ﬂlue|1w roatédigdWaf deplatdiea poctiein batheapPlithin vent

of fluent material through the second conduit; (b)
changgt 3hui ng the first Iiquid flow through the second

Con‘fjﬁ'FfG WH il ediNfatS 88 gﬁ? dlsﬁﬁgé%fﬁ ub%gtleﬁg)%gncf(rj (?‘%e gas within

channel ‘areé substanti ree of gas

veiithhaead 54 anq'bﬂows dutngf mnsmmw. I Aﬂen hsfdgowf fuffitichhiéme such that
ext er nal of fluent., 25 materjal through.the

gag W@!GS@%&% Emgert WsPBy cHEBY iV%ntrY@lVg 2é’h‘é@tt Vé‘fVegP tiegipsed, as

shd%ﬁldﬂ'lﬁ 2FT @ic hpﬁlateﬁﬁf %)%Pn{féf%sé %WY 30 BRI 34 and out of

ment s, urther inc es I nterrupting
outldtgafdapstayl 14]$up0jﬂléd bywecbhd omxgimlttlziethﬁmgb ohlamleerd0i tAfter passage

A o
ﬂog;e% df o '3§ ahli US4 E%ﬁdulb%fh:'ﬂﬁt aszboﬁb%fés alr@ndj E?el%’set@ed in the

fluent mate a coating s I on or
ﬂuelmtsmiersal @Rritingroutl ctpmlssagew ayrid tconfrolr vagwt 2uimhy hg olﬁemeth thereby
tern sour ce, 20, t hrough .second cond

h
peﬁnﬁrtmg L@at wteﬂilsm\ﬁbvzmg@f&@ha%%%g 6@17% e 36%& conduit 42 as
shRREIH 1185, ©BN1H QbmY 36 didRnts Rt Ve BHtroY %1‘68 2@%1a!gsth8{€5 86&R! Yhile

open during this step, ntr ol
maptteihmgafhjw offlose chatdrial ’éHr@thtB],et pdtsu@mayﬁl.?eﬁrsaboﬁdmﬁv@ and out
one j.nsert

m second condU| nto at .| eas

of gudigelt P?/SSB%FW%YhIe IVha?tsolhf, | ﬁltr{aatala%l u@gtglbm cgia];lgg a1 guticle or forming
an WkiiHed shddiof ¥i0-  Fluent material also begins to flow

into a portion of flow channel 34, fluent naterial

ri siSngatde dies hsafulfin pwactihangrikd veazbmmnfmodlhmntsi ofithgpiesang|
diS(C){OSlflI‘le Lall?enknorxr)vant t% tilose sﬁlleg i’ thlena?ter xe Yary dle% 9nclude for example,
extrusion dies used in extrusion coating or melt extrusion of polymer melts. One
particularly well-suited die is an extrusion slot die wherein the exit passageway defines a
generally rectangular transverse slot formed between the side walls of the die housing.
Exemplary conduit materials include, but are not limited to, various pipes, ducts, pipes and
tubing known to those skilled in the art. Exemplary die inserts according to the various

embodiments of the present disclosure may be fabricated from a variety of materials, for
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t hereby displacing gas fromwithin flow channel 34. In
FIG 2C, fluent material has displaced a substantia
w@ersioon4pf the gas fromwi thin cavity 50, andPET/us2wn7/071961
material begins to flow through perforation 52 into
vent channel 54, thereby displacing gas fromw thin
vent channel 54. In FIG 2D, fluent material has
exgnRlpl ragtald. wichep staiess steely adsinging Aelymges suchiapd yespbralate and
f terial has displaced a
po@ﬁ%@%ﬁ%tli%“%%??i%ﬁﬁw 'he gas within vent channel 54

and Sbinewibedimddts ofahé disalovige pRovidy 4 gic iasdiage ré@hovable dic insert
sufficient time such that gas bubbles are no | onger

thap peratitpagduskion iohgieveenity velupe of the digmthilg aﬁ% theoexiging inlet and
ouﬂ‘ét t%?s% ev@%s o%??\gé\;lve :hﬁltls': Ill%qll sﬁ&%lﬁ aalngg Jéna%hal fr?rn 2 external

sup}ﬂj’z | ©thcpambadiaway ptdvide prplnsed tHay naemmhe eddllwth?dic outlet
t hrough chanber 50. After passage of sufficient tjine

pa@a&qwatyr{sig Slogk Herepytrermiiinggrpligrtign fcerprpven sEipmiflugnt
314 A0 Bl RO, 4 PP ROl AT bl R

thekdbyantiudimd e |dazhd exllink Rgthawtbeelic pasisialy ewaluchthmareinl may collect.
val ve 26 may be opened, thereby  permiting fluent
Thisgpast ‘PeaPafEl%}ﬂ?IlleW‘iaﬁ?aB@Rjﬁ fordispcryausuishary 2o dgige Srsﬁfr@ntatwn
i
wnfh'rl{{otcﬁg neﬁltqgﬂb%% g)ﬁ tf(?r‘;f &leﬁ Iﬁgﬁ\@é %H %ﬁ%h%lﬁg‘gle 1H also simplify
daumngefﬂﬂahmﬂﬁmﬂmng flow of fluent materi al through

i nl et passagemay first conduit 42, and out, . of

out Qhergade flthe disclgswpprvidya die dRystt coppEising|one or more
: f
AL O PR A LA ORI O8 n BULAh may
sm\/pijfy dustagndfanstaiiing andfenidvéngothe matt whidilecli@sud én karelling the

to thos skllled .n the art. Ex lary dies
die idenal py BPoRRARIOS e disyl9Nies BRY fioside jeppiius and method for

pu eg’ é‘% OB ch% tairnﬂofﬂrs F'(%I g g& WQiiP4 dl{%Qh%?fe hef@%lytr?ducmg or
articu arfy well-alited die s an extrusion’s
clidirating @reaiclraichef gax btibljesisaghedycatahatoes caitingahedialslog. This
rect angul ar, transverse.slot faorned tme n the side .

mapo&rwsld%ﬁle@ﬁ@ara%@ A SERISH, O ERUINg < b it TR er 04
defeBS! 4Sed RHEuBIE oR9bids iMnk@drhided Y@H bl Pes, ducts,

pi pes and “30 tubing known to those skilled in the art.
Ex emtpb apgarchteo thoseskidedamabe it fignt the tabevevdaserpton that various

di h .di scl be . .
ok seiot gl D ABHAC T BEGATHTE (DA HPBE b mciales gighs
dis@0k O&fh%ﬂﬂmﬁﬁ%éﬁ%@%%&%ﬂ%ﬂls d@?&?dm}e% nmetB%le%ndﬁS}QHmted to

as stainless steel or alumnum polynmers, such
thepdhstegivb emad dingnth sepﬁnlr&l(memmho)ze mailyabligdtmne andapajents are herein
. wood. me enbodi nts of the scl osur. rovide a
ingP Y S1a R el B A S TG fhench Rl Ritbisafios of pétent

wal %ﬁdaﬁ afll 1ﬂcﬁ'ﬁd§aﬁw 15&(102'(‘[@11 Wike BtorpBeutdl & WRirkRcUStRBus

the exis |ng i nl et and
embodiments of the disclosure have been described. These and other embodiments are

within the scope of the following claims.
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5 outl et passageways of the die housing to supply and

emt fluent material froman external supply. O her
wepdsdiment s provi de an insert that narrows theCTs1007/071961

of the die outlet passageway (e.g., slot), thereby

permtting application of a narrower strip of fluent

material. In other enbodinents, the insert fills a
Weselbsi:anti al portion of the die cavity, thereby

reduci ng the dead volune within the die in which the
1. f 1 uéndic meseabiyatommrisimn| | ect. 10 This may be

particul arly advant ageous for disper.sio whi ch. may. .

Gt A o T e Foh S HD S RN AiAE: € Qs ayipp an inlet
pagssg&f&dy\@sdihgﬂfr&_%gh the HRMAVSRE & HhiR doRSEIicaieY valhSBe die cavity,
sinplify cleaning of the die chanmber. O her
angabodiatpaissgofaytaesidg thedughuthe dprhovbide iafldidecommaigri¢ation with the

o R B0 e L S, BB
addPd toLeleSiival bédnhebit® ahdgterfl si 8t L@ nARdial;emoVvi ng

the insert wthin the die, and in handling the die. '
Addin irspdircreonzddi reesived wfthe His adivise|thsimsert perypipying # Hedy portion

an apparatus and net hod for urgjng a gas, .such.a
nafife ARRREY S5 aBRE A tems e i AE g ofe SR BHEel ifformed
betiseh 8PN adt @HY GinBEWRN seioh B ARt di8 Hotidhg: 4Rl R88 8p@isitd Bhter wall
bubbl es into the fluent material exiting the die slot.
sectioh of theehpdpmotticeofitheinsgiiandage of reduci ng or

elininat§9§ def.ect.s,, for exa coat

1 1 d il ! %’t thn 2o 0t eICt Sf’fl nt
cauSSaM Y BIBETEE THId Fiadis HIop S VE gt Lyugpty ot flue
malteia® hhBbach lof tHeSat dARBERMow EhdnneisRdskd bltRd phRaddwdyar t
fromthe above description that various nodifications
can be nmade w thout departing fromthe scope and
princi.pl es hi.s_.di sc] osu nd.it.should be
2 Dnady 8 S Bl it ? Pl e st SRBL kG
|'i matddhdBingtHaginiglony of hidkd acewhIoiciB Geflifig 4 @kctdavity, an inlet
her ei nabove. All publications and patents are herein
paspggawydraponatheendiythe dicdogpiag in Buidremsaymecagion avith the dicreavity,
h i ndi vi dual ' [ L. Rat ent . L .
on S8Ry POLY 048k R SISO RS0 1B sggmunicsion i
did dae Ry pOd péseibryistaefrémenc®lct g@ish@@bﬁay, embed e milst gksdgb®ay is
di scl osure have been descri bed. These and ot her
adanigsbigisaleati echa penneg to1gn gxtepal semhe obflugn aatasialoni ng
cl ai - . 2007 6l . .
el apfsg R A 1Y8e U g0 Gt ippridfiyg boay portion

haviay a piurelitg ofbutedhalliseihs Weltkdreif @€ lchqivdiec didfv dhangel ds fbir@ed

cavity, an inlet gassagemay )yassi ng through the die
betigegn phigast ang naicewal seaiien etheote hpusing #nd aark oprppite puteswall

: S .passi ng through the die

5¢ gﬁg?ﬂgﬂ#ﬁki$3?%“%g%§%§%%ation wWth the die cavity at

a pagiriticondli pdsaing fiirongh ftdedsopat oPths Hade paryion of eedhdert,

the inlet passageway.is o )
wherein the first conduit is in fluid communication between the inlet passageway and the
outlet passageway; and

a second conduit passing through at least the die housing, wherein the second

conduit is in fluid communication with each flow channel and the outlet passageway, and
wherein the second conduit is adapted to selectively connect to the external supply of

fluent material.
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adapted to selectively connect to an external supply
of fluent material; an insert renovably received in
w0 b@sgir4cavity, the insert conprising a body POF/US®NT7/071961
having a plurality of outer wall sections, wherein at
| east one flow channel is fornmed 10 between at | east
one inner wall section of the die housing and each

3. oppdér die aseanebly whFlaim e themcapprisiig 4 denpt proripsasheayfty formed in
theﬂgﬁ' %ﬁﬁ)(ﬁfﬁy%s ans for providing fluid
Al cat b&t'Vieen the external supply of fl uent
naterlal and each of the at | east one flow channel and
the outl et passageway. 15 2, A die assenbly for )
4.t or Fhagieassaplly obelapm dewhergay the pileas oRpHISS Geyityds i Buid
co@%ﬁlcﬁﬁoﬁ‘%}’tb e 891%0?4 oﬂﬁé ﬁﬂét'};'élgsfag&@!?lg e&v\%fﬁpgassgaé%eﬂvgy, the
sedohd@u@hnﬂ; hh&iﬂhle%t twstsmeg’lomlfahmld conmuni cation with
the die cavity, and an outlet passageway passing
through the die housing in fluid comunication with
5. L0 rnduf KORDY oRbiafin BORKALOHRNA o 1L bl horme
passageway, re|n e In assageway I s a apF88
withtn thelbedy pveloy of dreriegit.t o an external supply of fluent
material; an insert renovably received in the die
cavity, the insert conprising a body portion having a
pIu Y. I ' . one
6 Pl outHioh By LELNE, A EEEL LML) Bl B
com@hhuﬁﬁ@ﬁm@hthﬁﬁﬁhanﬂME‘hbﬂsmﬁbeamﬂnﬁaﬂheﬁgﬁmﬁkmedu)
er section of the body portion of the insert;
Sel%WﬁlYf 9%@“&%%@1‘@&1&%1?/&5 fugpigugiarialito thefst adpitof
the body portion of the insert, wherein the first
conduit is in fluid comunication between the inl et
7. pasﬁhgd%ayxﬁmﬂybﬁebhmﬂtﬁmmepaﬁm@gmmayﬁmamﬂaameeeﬂndh1ﬂum
condui t. passi ng throug east the die housing, ..
CORARAIAHOY wgﬁéléf‘c%s‘ﬁando i RPTE e FaCOPCOUARIHN €t pasifioned to
I and
ol ec RN p A (PR RS o BESpRSRMRNauR
selectlvely connect to the external supply of fluent

19 WO 2008/01 244 PCT/ US2 07/ 196 3. The
di e 20
8. %gegwéﬁmw of FlgipZoW ?fﬁlmﬁléla fley lglétafgqm 125

nn&Bﬁmk§§ﬁ¥f2§mWﬁl mﬁ&&ged in the body portlon of the

I nsert. 4. e assenbly of claim3, wherein the at
| east one |nsert cavity is in fluid 5 comunication

e or re of . t nl et ssa . th l et .
9. s JHE Bleagoerihs of Sairh e bt 1ol Gee ey e84y Bireon of
thef ih QM S A0RAGH-a V%lurﬁggfﬁlﬂe%h@éﬁfﬁybl y of claimz2, further
conprising at | east one chanber forned
10. The die assembly of claim 9, wherein the volume occupied by the body portion of
the insert is from 30% to 99% by volume of the volume of the die cavity.

11. The die assembly of claim 2, wherein each of the inlet passageway, the first
conduit and the second conduit has a substantially cylindrical cross-section, and wherein
the second conduit extends through the inlet passageway of the die housing and at least a

portion of the insert concentric with and coaxially around the first conduit.
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within the body portion of the insert. 10 6. The die

assenbly of claim2, further conprising a contro
woados@1izmd fluid conmunication with the first POnUSI07/071961

wherein the control valve is positioned to

sel ectively connect the external supply of fluent

material to the first conduit. 15 7. The di e assenbl

120f dhaiinaseobly oheleire diprhatinghaseseeberndudhes o wallapndewherein
h dyi.i,, L

the Vmalt l)fltlhg F%cg)gggélrgdn ?]ta%ag% least 0%6&3 &ofélg&g grgllvf(ﬁfg% glaldtcgmmumcatlon
betseke Cﬁel s‘é@él}d dcoagmieetd &th@aSEXﬁé?ﬁl@éﬂ cBtR b infthaestty portion of the

material to the second conduit. 8. The die assenbly of
insgrtayhsromn thinBseit Gavaliah i e comanmetatinnyith thepidpast profpw
cha@R) 20 micronmeters to 12,500 mcrometers. 9. The die

assenbly of claim 2, mhereln a vol unme occupi ed by the

body portion of the insert is |less than a vol une of

he die cavity. 25 10. The die assenbly of claim§9,
13wherTéP dict %éemlﬂv afelabe d ApiEheT P BGNEnh Bessagsyagfin fluid
f

ol ki3 TR RO UTE Ll Al

wherei n each of the i nl et passageway, the first

condui t . and the second _conduit has. a substantlal
14cy iThadicasperphly o clabp P Syrtherromipising avenggaly s i %@éond
t
oo o P bR Pk i B PSRN p i re o
seleaiveBniepulatevildvoithd ﬂaneamhabﬂlg/l thdoagin dt Iedse tid weat passageway.
conduit. -20 WD 2008/ 011244 PCT/ US2007/071961 12. The
di e assenbly of claim 11, wherein the second conduit
has wedl d [
15! Bl 8, whdi€i Rhadsh d substaptiall
5con ur ¢ hggxgggoggst ogéwﬁgr g?%%?o agr%??ﬁﬁ%g FPbsﬁlw'y
cyltairitanéroatdcotion paking ehirotlgteths eclonghseagiaday bf thiediahodsagsind at

one i.nse cavity forpmed, | he b dy por t
leaptpogtin 0{/&%% SFH CPPRSrHecwsith 2 VAR lwsarq%df%ﬁ@t Condu.
conmuni cation with the at | east one flow 5 channel.
13. The die assenbly of claim 12, further conprising a
16yenﬂhpdksmgHMEyofnbﬁhdemﬂhﬁnmmqﬂﬂﬁgkmnnMﬂﬁMwﬁyﬁhe&ﬁﬁnﬂm

ne of the i.nlet passageway and the second condujt
bodyporge ofife %gtew@?rymof%e EISETL RISy 1Ay ?'PMH&B%W@P&@W@H the

sedbB8 Lo it d! t%%ﬂ’ﬂ :pgssa Qﬁ(?ﬁl'i“ﬂh@pwl’l\étreﬁ thD&s¥® @Svr%y is in fluid

passageway, ere e vént valve iIs positioned
comeluechiivelvth melpastane ffoloskaoficlt he fl uent materi al

through at | east the vent passageway. 15. The die

assenmbly of claim13, wherein the vent passageway has

178 sS4 h&rﬁss&hﬁly okBlafibi ﬁu%bpaimﬁfsg?gsatﬁ@a%{ 6&%%%&1{19%(1
through the infet passageway of the die housi ng and
between an outer wall section of the body portion of the insert and an inner wall sectlon of

the cavity, thereby forming the at least one flow channel.

18.  An insert for use within a die, the die including a die housing having a plurality of
inner wall sections defining a die cavity, an inlet passageway passing through the die
housing in fluid communication with the die cavity, and an outlet passageway passing
through the die housing in fluid communication with the die cavity at a position distal
from the inlet passageway, wherein the inlet passageway is adapted to selectively connect

to an external supply of fluent material, the insert comprising:
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| east portion of the insert concentric with and
coaxially around the first conduit. 16. The die
wa@z®embizy4 of claim 13, further conprising an i PGEUS2007/071961
cavity fornmed in the body portion of the insert,
wherein the insert cavity is in fluid commnication
between the 20 second conduit and the vent )
pas §&geéwagrtionhdving emheplitxed oaten waHscetipnsr wherainithg/bedy portion
1 flui jcati i t.h. I - fl - nnel
s dtholelth B REIOAB My lirthe b ERZH e iR ARE gpe now
chdr@abils femedtehmdpas i dabtuie Gutdd efaeetticnofakié Bédywdrtion of the insert
section of the body portion of the insert and an inner
angygich oppetitedpnegfvallxscieneofthe dichousing upery PewiioHipgythehedg portion
. ow channel . 18. An insert for use within a
“H%ﬁgigp%gﬁgﬁg’including a di e housing having a
pl uadrsticynddit pdseing throagh atdest pansf tiebbdy pertidn @i ehe insert,
cavity,_ an inlet passageway passing through the die
whesiss thsdirstreopyit i 1e S eamemtnisHion hegquéh@méet@awgway and the
. passageway passing 30 through the die
Ouﬁ% g?ﬁéggﬁkgf%id communi cation with the die cavity at
a pasedondrondwuit gdssing tlavugha [edst gie diabaapewalicrenhe s¢dond
the inlet passageway is adapted to selectively connect
conyityp ipkluid capIMuBGsHPY voth el Eaw chagns pad theonlSt naswgeway, and
DL S N ‘ ;
RIS cofdl Rt BRAREf, T FORRRER A FOf siboty of
flustahateniked, wherein the body portion is adapted to be
renovably positioned within the die cavity, and
wherein at | east one flow channel is formed between
at : . '
19 he bl o At TR AR SEELAE & e (R EHLP ST Rbin the
insthidody.e housi ng upon positioning the body portion 5
within the die cavity; a first conduit passing through
at | east part of the body portion of the insert,
20Mhengk Ehs%ﬂ%ffslafrﬁ 4 3 CRREN donh stk th '1%%901{&1 AR Fhed within
bet ween the inlet passageway and the outlet
thepassalgelyawhe@intha asleevnde oond gatitypassflng dohmowgdatiah with one
Ieastt%he di e housing, wherein the second 10 condu
or 9T 9f the {11e} NESHENG IS VHCHPITALEHEH, T SRR SAREIL Apithe at
leabt¥hcOHW BlanR@ssageway, and wherein the second conduit
I's adapted to selectively connect to the externa
supply of fluent material. 19. The insert of claim

18, further .c risi at | ea one chanber forped .
215t PR IRG of SETT Aéevﬁegfsla o Gfhe g qaﬁgagwaﬁbftﬁe_cﬂ%r fignduit and
thel@eorddfonh&it hE&LCRIVsBhHM ALy 1In8ASH RS- sEARAN IndCRNdEM the second

formed wthin the inséert’ body, wherein the at [east
comtuet axiesidp thraagh 4tyedssa portibh of thegoyentuamidgl indat passagevoryeof the die

housing concentric with and coaxially around the first conduit.

22. The insert of claim 21, wherein the second conduit has a wall, and wherein the
wall of the second conduit has at least a first perforation providing fluid communication
between the second conduit and the at least one flow channel.

23. The insert of claim 22, further comprising a vent passageway having a

substantially cylindrical cross-section passing through the inlet passageway of the die
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or nore of the inlet passageway, the outl et

passageway, the second conduit, and the at 20 | east
woep@sPiiow channel . 21. The insert of claim 18, PeTESB®OTIO71961

each of the inlet passageway, the first conduit and

t he second conduit has a substantially cylindrica

cross-section, and wherein the second conduit extends
hoysinmunghat deast ehertion ophetinsi eonceac withaped cagdaltyaopnsl tae first
coRRgSageway of the die 25 housing concentric with and

coaX|aIIy around the first conduit. 22. The insert of

claim 21, wherein the second conduit has a wall, and

wherein the wall of the second conduit has at |east a

245 i r dhe sext of skaire A3 pibsreidithyysdepad eondyithiamp ol e wherein the

el RG-SR AT ARG OR PRy ARSm Rtior

bet®@BP tieve Bghdecovietiit apbthsagevymysdyawhylg a substantial ly
cylindrical cross-section passing through the inlet
passageway of the die -22 WO 2008/011244

251 ne "\ ATt CobREa 84 U ¢ eantrr Rl YRRy PRl o

pluralitgof conduit. 24. The insert of claim 23, wherein

the second conduit_has a wall, and wherein the 5 wal

of e wall serdions Aefiing A4aviht an édstpasrecyey pasiagityqueh the dic
o R it GRG0 B B B pR R B R hssing through
thepdie Gouingiadlid commudiceti@swahitheydie natitydit agositibn distd @rom the

having a plurality of 10 inner. wall sections definin
inlgf Rﬁé&ﬁgway,aﬁhemn él%e iBlet pargRaRNRY pradairg te pelscigis ot %ﬂﬂ?téo an

nication with the die cavity, an

ex%ﬁﬁfhﬁ%a}@g@%%%g§&%§gglng through the die housing in

f | uian imsommemo bty eocivied in thbdicdiaeitg,aké ingeratorapiiisg & body portion

di stal from.the | et ssageway, Wwherejn the inl
hayjng & R of §uf§ayaﬁéactwas,s%¢eé@fll%ﬁ %ﬁ@v& hapel gpiormed
bettkf Eﬂ%%st SHPRInY: @ gllgédﬁ%ﬁtof ! £E hélsin >Eléldae%c]h B s‘te outer wall

renmovably receive e cavity, the in
seationmpf thei gy poli@ayofplor tinks@ty  havi ng a plurallty of out er

wal | sections, wherein at |east one flo hannel

f or ! COBYHRAHE UTHgh AdFt b ARBIONRAFIC RS TOBPTGR thiigsert
whgfe@n ﬁl‘é%bt%n@tﬂg1sqg?lﬂ1(ﬂ&9ﬁ§hﬁ1€at%tlﬁfw%| the 1&&‘3&&&&\9& and the

he body portion of e insert; a first conduit
ou@aqmmmgmvhwau@h at least a portion of the body portion
e first conduit is in

of the i rein.t
£ uf dcessihrandiseiRone BapRebe diehquiing, Bt Biiefynd fepduit is in
flul@meAtit flonRARS SLEWRYY 1Al and the outlet passageway, and wherein the

second conduit is adapted to selectively connect to the external supply of fluent material;

—

the method comprising;:

(a) providing a first liquid flow from the external supply of fluent material through
the second conduit;

(b) continuing the first liquid flow through the second conduit until the second
conduit and each flow channel are substantially free of gas; and

(c) thereafter providing a second liquid flow from the external supply of fluent
material through the first conduit, thereby providing a sheet of fluent material from the

outlet passageway.
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a second conduit passing through the di e housing,

wherein the second conduit is in fluid communication
wowdok/oereh fl ow channel and the outl et passagemelypSBNT071961

wherein the second conduit is adapted to selectively

connect to the external supply of fluent material; 25

the nmethod conprising: (a) providing a first liquid

flow fromthe external supply of fluent materia

2t 7S STRRCE. DR AR 5

thrS@%ﬂﬂhé sedo@d dohduiawkhleasimtdihiawtieoael li@i®flow through the first
substantially free of gas; and 30 (c) thereafter
coighuéfyi di ng a second liquid flow fromthe externa
supply of fluent material through the first conduit,
t hereby providing a sheet of fluent material fromthe
out| et passageway. -23 WD 2008/011244
PCT/ US2007/ 071961 26. The nethod of claim 25, further
conprising interrupting the first liquid flow through
the second conduit while maintaining the second liquid
flow through the first conduit. 5 -24

4.



