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WD 2007/ 067348 PCT/ US2006/ 045090 Docket No. 200500384
PCT Mailing Date: Novenber 21, 2006 Express Ml No.
waEY40249986US A MOLDED ROTATABLE BASE FOR A RORORED06/045090
PAD This application clainms the benefit of u.s.
Provi sional application no.: 60/742,641 fi| edDocketNo.200500384 PCT
decenber 6, 2005, and u.s. Provisional angWE%ﬂF@th@mbﬂZh?Mﬁ
no.: 60/819,605 filed july 10, 2006, the Cu5Ht¥HE- BY747249086US
these applications incorporated by reference in their
entirety into the present 5 application. Uniformfluid
di stributi cOMEGIOED ROBADEBT AtEA SHIFORM SORBUNPAD
coating, or etching processes can inprove particle
Tﬂenqﬁal.fronnthg substrate _during_a cleaning process,
IR BPRICRteThelais the Pepefiofgrs. Provisional apnliciéan necra@ék2itie filed
ceneP 81 F5 arldy. & i | o0, | SRIEQYE:
o e 8 FF AP R B0 610 I RUEBLR 2005, he
conteftn ofthees apiplipajions deporatell nokferaisk & thas enthretyhintoshe peset
amﬂpgﬁﬁla foam 10 brush overlying the rotatable base or
Brush core can be used to distribute fluid across a
substrate. In making a rotatable base for a porous
Upiddm fnd desgtecioa labipssrheberditéuiigsdednasy, eodlinglorletthing m@bcesses can
1mprog/)g() gagxgg erégr‘gg\%l %xré)?rgltgg g& S arl’r% ?iaﬁgg ga glillgg lf%gésts,l i?rg}pr%%%hg 3r9i:’formity of
a filmiapple&t dobdss iR ﬂlbﬁﬁit@fn%&ﬁn?&pe%fohﬁ& itpRASIW R Ry of film layer
hi nj ng _process can result in a |osS of dinensiona
romo e FRAE B SRS HEHSHBRBIOCES ol oftaPLehase REbIEH earalbhtd a foam
brush BR&Eying he rr@tafa%le%aﬁ@(ﬁdor&sﬂrcogﬁg ah%%)ﬁggdqt%ld\fs?ﬂb\{t%ﬁ{ﬁtd%{ogbg substrate.
di mensionally stable rotata i’e base parts at retain
di mensi onal stability during nolding and finishing
In gk 3 woitrdabl Thasedor aspagouserad, dndrespaveiyevisia/ibe base has a high ratio of
[ | ght i ' table rotatabl.e base
open WA ML B orce 1 LA bR HhehE g s Bh B g™ Meh emperatures
in an injeceed moldaeg protdss ondheingra poer RoMaigdRadhiniiidy@obas eanve@rlein a loss of

e exhi bits di nensi.onal stabil#ty during . use to

. h .
dimert 8GR G s S QF SPOBIbla e p KR 1 4 need Tor

inexpdtisp) laphtweight, ERRAGIoNRRLBab®S rotdih1é Pk RhitOMad Bt HEAR eAsional
.rotatable base or rotatable brush core and a nethod
stabilifysuripgpnlging ad figishingpperaiiense Theretis useeddor mexnsasivedightweight,

dimen@i%nélﬁ{eﬁalt% H?at%cge gé(s%:plaﬁé G %@?&9 & pg oS Padhe p%hl%gféngi&gﬂ?)cked with

material in substrate scrubbing, eahl g, 'Or CO&ti ng
one orgpese ypide s thePhase wiwys thedbee wdhibis@imamionsltatilitgtdarihfade to clean

. t nder.qo ch an operation to conplete a
SubStIc e%%ﬁﬁ%“%%%?%ﬁ%%%?ﬁﬁggg?Y%g, et chi ng operation, or

other substrate surface preparation. For instance, the
Enshadgberas ef thamvebtidreinaludeaictantse biseror wathiable beustics#e,and a method
| at.. panel r any other type of r lece that wl|

for m‘%&% eq;n? {otefe[?%l& ase or I‘US}] core the}{ |?:an e usvgg vshthpan overlying sponge brush or
other foam material in substrate scrubbing, cleaning, or coating operations. The substrate can be
any substrate that may need to undergo such an operation to complete a cleaning operation,
coating, etching operation, or other substrate surface preparation. For instance, the substrate can
be a semiconductor wafer, a disk, flat panel, or any other type of work piece that will benefit from
a rotatable base that can deliver uniform controlled amounts of fluid through the brush material

along a portion or an entire length of the rotatable base. The rotatable base or brush core has a
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a rotatable base that can deliver uniformcontrolled
anmounts of fluid through the brush material along a
WEIwioers4or an entire | ength of the rotatabl e PEBEES20061@45090
rot at abl e base or brush core has a WO 2007/ 067348
PCT/ US2006/ 045090 2 center bore or conduit having a
Iength that extends between a first end and a second
as an openin o the bhore,
centef it of WShgleibine Bt PafiBrert Pt ISt P aetasiiend. The s
end hbﬁ&ﬁopeﬁ:iﬂgﬁﬁto exd RIIEIhb& Sk @Pinkd BRsn In8BGuBAES of 18 RALKe base
The o i Ngs. flujdly connect the inner and outer
whicly gte é ngen {IHET fepglatohebasas dhanprnites fofdniogecidhninner and
ter RAME @sftﬁéto% thbi@bad L ak!
o erpar ae lel to Etlhe rg [ &aﬁg%(gggp{églt %lrllMl g)g(lg gﬁsa):ﬁypﬁtt %WBP%)Xerately or
substaritiatle pg)ﬂlQl h@thefr@chaﬂmdparhteommnm@smoldtﬂ']ﬁe(rs}idﬂa’afonned the openings,

arati.on aX| te essenti y bi sects
the A B0 bP R i o st Bt Sl B fpikieas some
emboliists th€ totelisle Bagelitdladds ta)bhﬁ@l@c@ lop&findshRit eB@CaRAY %Xfé‘ @hat is
axi s that proxi mately of substantially parall

apPToxENately of S%ﬁtﬁgﬂq}% Raglehiothe ZtaﬁlétOf Hheplape dhat Hividestiag @tﬂt@le base

into t@@%@lf c&lﬁfdﬁcﬁl"yﬁeﬁ@r poﬁYan's nge t)l‘gtﬁ‘é inSh8Ld fe R{tatpc f 10088 the rotatable
ane incl udes t e rotational axis of

base C?rélf‘ai%&@tee Tl erevingoin the m@htablo tbese cThée opemtedt glsng pnd Inéf cylindrical

&an be .orni | on
shell B B8 oG R 7 Rl B i o lengdigrgond bl
cyhnchicaf skl pyrtioh ol tedRse elhdila ol Gﬁﬁrﬂfksalh @2&@ HalfehslepRRRle fluid flow
gllndr cal she%y portlon of the base. The hol es
ComHB]F“CSB%‘h THYEST the HRERSUERCT OKhse P e ERiRtalle Ppyg apdiap gwfer surface of the
rotataBRMBALNI cati on between the inner surface or bore of the
rot at abl e base and an outer surface of the rotatable
base. 15 In sone enbodi nents of the invention, the
Insgmsicmgedinenisiad thegngeriionethp apamings ihhg seratebledbasaer tyesh core can be
partlad:l?1 bt é(ﬁﬁﬂl%el@irﬁlféﬁrmthei ﬁ)laﬁt T s%é)rr%g ll%n%g'roﬁs In%?ema t@latscﬁg I391"13’1prlse or
orous$ nateri al at rise or orm
form tblp bm ovehliyg thg rothebledhst taﬂnlrnﬁhb:asae Tosorhe eshodioreets t}terporous

ts th teri orns.a
materﬁl? EEE%I? g%gm 51* cohe W%hl or% ﬂgﬁ?’ Bet%t?lgsfbgsebozig)éusgrCO{ﬁtE%thhsmbutes
hquldcadn‘rg thdiahgtti IOS tHeIrbtlata@Se balsd: 6iLbrdshadod) O tolteer e@BOdieats thd§rush
rot ush core. In other enbodi nents the

bIe base or. b
overlyji B Bos HFPA HiG: D EPHALE PSS BRECAPpROIp @hcsion chemical

bondlﬁ%b@ﬁ@b&&nmﬁiﬁﬁnk@,ytﬁgegham cal bondi ng, adhesi on,
em cal bonding, or any conbination of these. In

sonme enbodi nents the rotatable base or brush core is

Inspmpepbediginis thiiotrsablmbrte o b core dfprragsl iamiagnolded non-porous
thermaﬁﬁﬁfc'n%lteﬁ@l mh(éllc%t%@ eI &hdonSe. THE &&%tgble-ggsee c[r%'ttﬁthac%te can have a high

base or brush core can have a peni ng ar ea
Opening #e2 Pey apeanin a@ttaw“tlﬂn thé brulsh glszhhlgh réﬂlohjfg)bel'[ atid cyohxt&neap @blume of

f 25 bl.
rotata‘%lg,lggs Y?n %E érgb% %mnt e}&\gmgra%% fl??‘ﬁ’é gbcf tall tPEt @ovottfir \écﬂume base

and/omarbdidesed bomdingasface for a porous pad or foam cast onto one or more surfaces of the

rotatable base.

One embodiment of the invention is a rotatable base for a porous pad where the rotatable base

has one or more openings for fluid to flow from the inside of the rotatable base through a porous
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and/ or provides s-a bonding surface for a porous pad
or foam cast onto one or nore surfaces of the
WO ot0abeishe base. One enbodi ment of the i nventiPCI/US2086/045090
rotat abl e base for a porous3 pad where the rotatable
base has one or nore openings for fluid to flow from
the inside of the rotatable base t hrough a porous WO

7 06/ 45090, ad on the outside o
N R RS DI
rotatabletteiﬁe sdartfeaitvedaintol die or @k RbLo P EingR Badherr6hiny d)fjcﬁa@nlngs lie

nto one re groups of openi ngs, each group
withig E)%ﬁhcrﬁ‘@%CW%P%gDWﬂOHteﬁ ba¢ suFfececrad dhe Bisdomy axief amt@pe The openings

in theQR&H) BN hAGAS ﬁﬁgls sh@steﬁﬁ’faﬁ% Eﬁgﬂ%l 1&% it ﬁltlt ﬁlg&tsbtﬂé Grc 01 Re group.

openi ngs in the group an axi s
The oggbsmarsdpghings paheatotaible basa pravide 4 llrrafonbudssenbxmomm flaidcfrom the

e 3 00 AL 1B RET RS B B orps o

rotataﬁ?ed;m;d previde Bugiforat diokibtitien Wik Blveplessuladep bOflEi& om the rotatable
si de  of porous ad. The one or_ nore openings in
base tp ﬁée OLF%@%?féltaff RorRusRadn (Ihe openings in thecies <iths Iiatatdpbase can
provid 4 Righ QWd%ﬁl%’?é—Uf%pgﬁlﬁgs 158% vhlutets fr&t%ﬂ)l{e IB§s<er R AP rotatable base
base to the outside o porous pad. The openings In
op eﬂl{lgﬁéag EFvadee Iogh veid Vpbmmb N@lumas;)é baa rmatq;rra(b wilther rmdimied lor

of of bl e . bas
oL L 1 885, 81 LR L0, e o
openifgsgh thediage. Vitiemee garprodbie ﬁ&w@ﬁudﬁbﬁmmﬁ@ﬁmﬁbutwmdﬁ adiquid through
d d . In some. . :
NN T P T T T

base. WEEme OABGHIMGSs, it dﬁ&@usbi@%‘tﬁ maké¥al RAREHERBaIBf i‘ﬁVérQ@kécdl v@i\ﬁ’l the base.
equal i zat i on and distribution of a ['iquidthrough

Advarggegs! perRstiaies Oann trated it the pereuamadeondbt haderrys pl@&@t@ﬂ with the
essentSARRAd éh%h%ic%f ﬁl@éeﬁteﬂttg HeOG&Es oM g‘u@?t{‘ﬁg rﬁggﬁﬁe%s of Position along

somre enbodi ments e porous foam
the lengsle hthe patoby padnirdrishaic ¢leb natatibnal pesitiais ef thd forous pad or brush.
Advant ageously substrates to be treated Mﬁth t he

ARRER léﬁlbg eﬂp%fttﬂg 1np/€5’ft§ nqg & it lic?e%er(r)]tta aglte\l\b%s% %rtaﬁgrq;ug Q%d gliat

essentl a ane C nlca prese

puwuhhéosunaﬂnaﬁﬁlmﬁ@hﬂﬂbmasuﬂﬁlnomnbm@mmmhangbehhaeﬁengbhw
posi ti

embo SR BB S B kb o o ik it
openingdVie tHe|b@§b dnd optioMI1IGeEs b PbRUABLE. RARE bR RS iR rH@IQGd base is
t hat rovi des flow equalization and distribution of a

formeg fraty 4 fooPisgegunld enda lpélu%onqnw@ gt inchudg gradt @@les. The draft
angleseﬂ?p@gé AR OsSnttlig uﬁ%xﬂ‘?ﬁ‘mﬁ%? ﬁ{; Wbcﬁﬁ)%ﬁlll pﬁ: %g&% é)%d over the area of

orous pad |nte
the ba$@narldrfé01 iatee reamyyabepf the mald ylathaﬁom tb@molxﬂsd bagee. In koms e:mfbodlments

t h F d from ]
the mTRELSTERL D ol BB B 5" Giehmegss Piser Tofeiniaes o o
embodimghte she ridie tldut &fdsed NGt $heOAHUEL 8 c RS BRY tRb ¥ lves to form the

unlforn1fl UId fl ow through the porous pad

openings in rotaiable @8 %lf'xe mo ded base can include openings that span across or through the
outer surface of the base to the inner surface of the base, the openings may include draft angles to
facilitate removal of the molded base from the mold. A molded rotatable base can be
manufactured less expensively than a machined components of a rotatable base. Molding permits

manufacturing costs of a rotatable base to be lowered without sacrificing other attributes of the
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the base and facilitates renoval of the nold plates
fromthe nol ded base. In sone enbodi nents 25 the nold

wo bav/oss48ised to formthe rotatabl e base can chOPUSEE6/045090
two or nore pieces. In othet enbodinents the nold
that is used to formthe rotatable base consists of
two hal ves to formthe openi ngs i n rotatabl e base.

NG L% 3% @stibuti
base s 5o P aligh PrB e SPeo L i ReR U e PR 10 R Bption
across i baedlcfasé.he base, the openings may include draft

angl es to facilitate renoval of the nol ded base from

g@gglgtem &]trolglglgn 5{{13% % i)%\%léfse 9a<f %g%grgnﬁglé%c?’eg rotatable base with one
or mor% QPRARETH $heHas@thhOhahadliR ftkases, tdgbnings pesviid Sle rotatable base

manuf acturing costs of a rotat abl e base 410 be PVF{ gl

with thi highovaid selsmefiecimgyaune pf e bpsep (Ansigngty thpmaiggal of the base, its
id

e

numbe@ 9§ elbﬁmr@s Inythle mothtabmbﬁd;mnweshmseb bt Pnomde acelatablettage with sufficient

rot at abl e base. i ment of

mechapys g BRSH BN RTEEA Pora) oSS ehtiff iy fow

througfthd WS iBPLFIANER or MihiRezddasesstualrop. ncl ude dr aft
angl es, the openings provide the rotatable base 5 wth

t he hlgh voi d_volu u vqu f th
In o GhRPRFo B it Ger By 6T Et RS ¢ SOGIRENEP Ehg Prosen
mventﬁn’ﬁ%ll% a&)ﬁzﬁgﬁtmlthvﬁ}gird tdine kNeSEng HevoRpticH, apprhedd clatisand
diameter, the void volune, or nunber of openings in

accorrlpmmg)dlawmevmﬁse can be chosen to provide a

rotatable base with sufficient mechanical properties

for a cleaning or coating process and provide

essentially uniformflow through the pad with a

reduced or mnimzed Eressure dro 10 Ing\?art ot her
aspects, feat uBBREF BE QWRH%@FQS% t he

enbodi nents of the present invention w I | be apparent
FIGi 1 s a pgencatiteoviewef # e1tatelie hesede a pmpedigint of Shichyeriion.
clai ms and acconpanyi ng draw ngs where: BRI EF

FI@E§?§%{ }F Téf < i crgﬁge%\éw}l%ell%nﬁh Gf a Jothabla bQ@r 1§ Bﬁ efb¥&ment of

ot at abl e base i'n an enbodi nent of
thelnvamvlemtl on. FIG 2 is a perspective cross sectl on al ong
the length of a rotatable base in an enbodi nent of

FIE}hg 131 Qﬁe@%ﬁec@% offal c%ss%eétﬁn?% Qgﬁs%ﬂﬁ Gh 'el‘ﬁ%oﬁfneﬁt SiRSHvention

ase In an e Iment of the invention
illustramﬂguhe xatrlag ahfe rotatorpl arigobihd baserttdics alang thgwiaxiof
the base that lies alongtheyaxis 20 FIG 4 is a

Flg}agzss a g’r%gst segtrfonvwgw 0? an éﬂb&ﬂ%@ﬁ' Orf%%ta&t)leaoagé)t atabl e

FIG. 5 is a perspective cross section along the length of an embodiment of the invention

illustrating a porous pad that interlocks with a rotatable base.

FIG. 6 is a cross section taken perpendicular to the length of a rotatable base at a point along
the length of the rotatable base that illustrates a porous pad cast into openings of a rotatable base;

the rotatable base may be made from a two plate mold.



10

15

20

25

FIG 5 is a perspective cross section along the I ength

of an enbodi nent of the invention illustrating a
w@oerise73pad that interlocks with a rotatabl e bBEEUSIDEN45090

6 is a cross section taken Yerpendicular to the length

of a rotatable base at a point along the Iength of

the rotatable base that illustrates a porous pad cast

ble base t-he I :
A Ao Sl gl o 3 WA e
embodi@RhUSA0O 81vedtEBO@ pofuFbad cafloro b kdtbtable dhe)ahesk GgSres further

k pe ndi cular to the | ength of a
ﬂhwﬁ?%?%?ﬁ%ﬁe %§§§I?%Pgh’ M & RlrEERRdof the invention (a
porous pad cast onto a rotatable base); these figures

FHu B tilestrates bh emibodih@st @3RG Et0h vAtHASr AREEs1bk ‘meh@ bhihaving
8 jllustrates an enbodi nent of the

e ol
little &ﬁ’\‘? leteﬁl% i b Ity agg of arepianglnetitsnstablavhang. 5
I|ttIe of no wall angle, the slot can be in the shape

FIGE 9 allusetlea i bRbodiReht cFidhd 1ﬁ@fin@ioﬁ 2%@@1@1 or® or more inger flanges that
il lustrates an enbodi nent of I nvention provide 8

are offfet fforg the Giverppd dlangrrad bﬁ$eafhgégﬂt’ftf@mgesar e offset from
the drive end flange and base fluid inlet flanges.

FIB! @ i1Qtrdtkd MSEhBdBSe@dr mm%ﬂ&phogfedmﬁl nrl%)%ﬁ] hlu?iiqrélgts end to

nol ded with an open fluid inlet en
whichveripep flyifl énletfittingsegs behonded. bonded. 10 FIG 11
illustrates in cross section the nolding of a

FIGO% ﬁflﬁ%ﬁegﬁ%ﬁos sdhiof tﬁe"t@ol?}ﬁxg o?a oL g levl\),‘z} w1§1? p yx/ormla% mold

plnS each i1 nc e an axl s I'S SuU Sta
whereglar mbldgling @ch hrelwleaxi Iams (lifat & spbamdiallpdbrallwian ki A4is of a plane that
nol d hal ves. Before the

{
WOMd&%zgéﬁ'ngﬂhggg%S%%ﬁ @Eﬁhods are described, it is

to be understood that this invention is not Ilnited

Bdf@e theepresent ¢oong oaitiondiriahdtesds 6088208bdd, RASto be understood that this
cols 15 described, as these may

: met.hodql ogi es or proto
imvent5 iy ROt ol 5 PG TS coBOF e, isehoreioaienot pgpeols
describiglesk thesetrh®, HR$.Cli '1@51&6%6 bl SndQ5tobd B1aPHE %@%&@% used in the

descri bing the particular versions or e
descripjiomyis fo ilep puspossf desaribing é ragtidulariversidne os cmpxehmentt; biely, and is

not 1ntgléc%§ ﬁ@ telm'ltnt}{cg IE’GWEQ Bf W@ hu ?anWeng 11 Wilg}l H bﬁ gfn\{tgg ¥ﬁ1§ é’é{ the
appendedreddims.and i n the appended cl ai s, the singul ar forns
"a", 20 "an", and "the" include pIuraI reference

ar | ates :
It #{fg’t gﬁ§ bE HS 68 %tt S?Eelsreé Il,t]tgréal a(yl)qd Oalggﬁ}d%é «lag rgs erSéqgélraé dexgns "a",
"an", and "ﬂm’élmludmplmal(mﬁemnwﬁﬂ@@ theapuitexablesysdithrs 8@krwikd) Wis, for
se skilled.in.the_art, and so forth. Unless

examp%eefefﬁg edp ﬁgr We‘glglg 9 re{E‘é@}qﬁ Qe fgore openings and equivalents thereof

known to those skilled in the art, and so forth. Unless defined otherwise, all technical and
scientific terms used herein have the same meanings as commonly understood by one of ordinary
skill in the art. Various methods and materials similar or equivalent to those described herein can
be used in the practice or testing of embodiments of the present invention. All publications
mentioned herein are incorporated by reference. Nothing herein is to be construed as an admission

that the invention is not entitled to antedate such disclosure by virtue of prior invention.
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scientific terns used herein have the sanme neani ngs as
comonl y understood by one of ordinary skill in the
w@edo7/ovsa8 ous net hods and materials sinilar orPCT/US2006/045090
equi val ent to those described herein can 25 be used in
t he practice or testing of enbodi nents of the present
i nventi on. publicati ons nentioned herein are
1" p nl. be
Ry ‘323"@%‘*?# s SRERe DRk oAy DAL (3pt hfpstance may
or magno} edcud andthahthe datceiptioe mchlidecinasniree whyrewhé &t 6fcurs and instances
Whﬂ$%pgsnopventlon WO 2007/ 067348 PCT/ US2006/ 045090 6
ional" or "optionally" nmeans that the subsequently
descri bed event or circunstance may or may not occur,
Embetitnkatt of the inkenton pin @fnprRE brideiadé N E18RNEGES RS Mg@that has an

curs and. i nstances where it does not.
inner err&sa PREM igrsurfaes andvdines Ba I@aﬁ%blé@ﬁi?rqaeéedrwdwdnt@dme or more

portiodl o4 SNBAtSshitRtAl e sgﬁé@l Efaknhad; @)Ehrrﬁﬁe 'kt qlee base may be

surface and an outer s ce and where the’rotata
descriggdstay ¢ Hrpt belf ayliridgeand aweoorsiie faylindar evhighorahibe rBSpatsztcchby aplane

s YT LD, £30 B8l 0SS L BABDE B o s o

dlfferént Ias’hngeaieﬁt (uf)dplemdgsr oravilierdea3©1€ Qidh Rdlahg&y moBataIgs WH & e end or
such as woul d be forned

b. .
o B B, 20 S A o LB e

the rolA@b&: BaBE t15bBRe @sun@hﬁcfc@'b?@l‘ie Bh&RNSEENN 1ﬁ’<fluc%@ gﬁé 5]191‘?101% penings
other feature such as fl anges, nountings rive end

betwegp the dnner gdjoyten wifacagr The opendngsrluidly p@nnenﬂ ﬂat: lrfnret andn:g@ar base
surfacd§1€ Il SRR err?égdﬁrg%ﬁ @rfe é&ﬁ?% tL,ahle,bass Imoa{xgss%a%ls amﬁgmmately

in the rotata ore 'S surY oun
or sub'rslrarnfeaﬂyslaraﬂlabre agmdiial sephratiesaxine’ anoldglae dpewaN@ed to form the

open MR L S 8BS e L 20 TS ORE 195 .t ot
embodmiaRts Gflibl@ IR} I5as tah @x 10 PR i PProxdhat ? o esstanh g, Ipa)f al?éi‘ to the z-axis
that.js approximately or substantially paral

Oftherpgma thahdfivigles Q@ﬂaraérﬂ?ied?rseawcstw hadf qydindrigsl @heéls phmmm the plane
can bé&ﬁ&d&/ﬁl(ﬂq § Eitels QQW%?IG@Q ehi ate ?d r dsjoﬁle eﬁ%ﬁ{n‘?etnltﬁ gne or more

axi s of t e nold plfate essentia I sects t
openings it e rottabletbase are pbloatit pemia By ﬁléa:bhﬂb pdornngr dpasgaimat@ihlcast into

[ subst anti al | arallel to the
e opb ke P BRI AL e P S ARE Bt B  Fond i B
surface nf the totaxablalbhsec Vih istildl biheatmiSdimbigs, Okie @ tor Oftshge Itderial interlocks
e t hat mhrc@aseparates a two_piece or two

with 5 AP o1 e R fohl ol heBett & FouR Sk B G Befe g dhe

rotatabl&bisae rotatabl e base are at |east partially filled
with a foamor sponge material cast into 20 the

openi ngs; ipn sonme enbodi nents that foam or sponge
OWF‘E%"H%F enf EP%F §Y R s GRERPAHES Batiaeludesiar Camprisss atrpiatable base
of the&rﬁ)&)ﬁt%@(bﬂnﬁtegﬁlstﬁat HaQ a%fo'scd e@lts%Etmeenb%gl E%&EI% ba%,g)%a[s a rfbrmc end, a

or sponge materi al ‘nterl ocks it rota
fluid iplet ¢ndr an mnererefacsfangd e oyfzosgécer thedmrer amd ewteadurfatdshif the base are
1nterc§nggctpcpl;for%for nl?o%c openings that distribute a liquid from the inner surface of the base
to the outer surface of the base. The openings and base can be formed in the thermoplastic

material by two or more mold plates. The mold plates have one or more mold pins to form the
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rot at abl e base. One enbodi nrent of the invention is an
apparatus that includes or conprises a rotatable base
WQ@oahet3er nopl astic material that has a cl 0oseRPCT/E51006/045090
structure. The rotatable base has a drive end, a
fluid-inlet end, an inner surface and an outer
surface. the inner and outer surfaces of the base are
.inte nnec on or e
openig® e PREARD T WP ¢ TR PSie SRER RS foflol & £ ephtibRaxis of
eadxn@mi mtesur f ace of the base. The openi ngs and base can
orned in the thernnplastlc material by two or

tes The nol d es. have or e
nmr% e B B meiae tvoabls PogTans Be T BedbotRba dug bt
base hds PREALABST bPerd HLFaBRS8a BRGhrda T AR HatBup risaNEp@EauBPads The
substantially parallel to a separation axis of each

porousaidcbap irigréock Wi tenersaings of thease & omFEogmYs the porous pad

d eEiaky folhe
nﬁmkmﬁ%@ﬂﬁgf%mggigéﬁ%ggﬂgﬁﬁﬁgﬁﬁyggggq%f open ghrféggwgﬁggmne
withinplk¢ baae. eﬁh@mgb agie df hatfacewppuing sret her e dfibgsqakyantTegously allows a

umfongxaé l%\ftﬁnggﬁtg% th%garl 2 k%c\)%%t"t %%sreoﬁge%%}p%%o% sﬁx{t’a%e ogenmg area

per ardbidf BaéJhﬂvﬂ@@g&bW alldwsehaa el or andsttibed gatriusiop aflfleidror liquid to a
al so foarma passage or core wthin the base. The high
substragtg alogg gre bess fidd8dopeni ng area per area of base

advant ageously allows a uniformdistribution of fluid

FIG01 & SHRHebRSid ONProtdigh 19888100 ifardndbdiratit of e invention. The
surface opening area area of base advanta eo&g %@
rotatalgl besssaninchdas deivornd iles Eidinlsdend Ul MHUIFGHI G wn) and
an out% s&rfageuiﬁ P By Quitsti dufer @'l%l’%g 15967 S Escad ap@ﬁuldly
I I'S a perspective view of a rotatable base
intercdrmestad byrbmjmrnmm cfnnther pmmgswmh aSﬂlﬂé, 1300 prat Hpthat déﬁgbute a

hquld-% relgrlglrlég 3316 c? Pl egﬁsgm %% Ijilae outer 881' cee?ll2§fjorf dba%% 2%0 %he
rotatablB Eadeﬁﬁlﬁffuﬁh'érﬁﬁﬁﬁie&lidlewﬂ Glﬁn@dﬂ?ﬂ&(ﬁ& inl&qlaage 1 (DEEthIaBSil@port and

100 are fluidly interconnected by one o anne
positagrihe pEHABS! GORHOHS) S5 PES) ok HARRHAV g ( £) BUTEEF e

rotatalgig bhdedbh il ?(%nglh B4 gﬁb@éss $441 ftl?a@ BarPotatd B e Ba@bik@sd 0. The liquid

e outer surface 12 the base 100. The rotatable
inlet 16 asen heagonmm@dqtera sonsk w8 Bqeid ifipen Bagrocsried. Ipsoranembodiments of

the 1n¥)eél801€ ﬁb dar‘lr\]lg 8ncil' O%hg pc%{caﬁg BQs%rn& dmole ta{nocﬁ)eh Gl 4N th ends,

ase as ME as a rlve‘en )
for exdmdplettie QA n;eﬁctldetdmlthmmhahab bwd UZEQS eNlchDu’aa fangee 2g oot wighout an inlet

ﬂangeiolg)@a S%r;iaggtr\eelsgl L O t}q}qg%n Tbm[?gﬁggl% 15:02 rv@{ grt&%/?slugsepﬁgn%y be bonded

by the?&lh'lr ﬁ%lo‘ﬁf va{p'of'] LAHH’esfvre OFR Jthé tBhakREStottROdnds bﬂth%@ﬂﬁtable base to
nmbodi nent s of the invention the drive end of th
provxdem drivetsnd 1BQwith rﬂaygeob?wdd@at Hangg A 0B pERis aeptail to &?ﬁlﬂng a rotatable

base clgﬁ) %Q u?g&d[g configure rotatable bases for a variety of process tools having different drive
ends or inlets while using a basic mold to make the portion of the base without fittings, flanges, or

offsets.

FIG. 2 is a perspective cross section along the length of a rotatable base in an embodiment of

the invention illustrating one half shell portion 200 of the rotatable base of FIG. 1 along a plane
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for exanple the base is nolded w thout a drive end

120, without a flange 124, or without an inlet flange
waemr/ogspar ate drive end fitting and or inlet PCT/UBIVG6/045090

not shown, nmay subsequent!|y8 be bonded by thernal

fusion, vapor, adhesive, or other techniques to the

ends of the rotatable base to provide a drive end 120

M 0 Thi h.to.
o R 200 A0 0 g 0 ke T R B
pos1tmn¢dalba\bé@1 tgfaéﬁB/esf of adiﬁ/o\/p’:lﬁtb eford that ﬁﬁﬁB@ﬁsﬁadft@ﬁiaﬁe fh@\td)tﬁﬁble base or
ts
cottafl iR P aichs {HETE0h oGO EtiBASE 9§ hBOEaYIF beiengdides
openihbPRGR 85 b@Mmot Hlfnft&?ttosopex'f_' lgg%@g\kf§h0§lt &%E%Hgbésgﬁ}lﬁé gﬁ?(mcludes draft

section along the | engt rotat abl e n
angleppPiothdrfineludes draftlaagleneaitarodispdsedistontithe figst opléndrmbihalf shell

pors A0 08581 05,4 5LE D 1 e g g 21

Otheri qonibuxdmsmt dfopaxings anwdllCﬁs&liﬂfétBntQ;haﬂeB ﬁlaly% abab| & Masited in FIG. 2,

the ingg B TG PRI GRA T PATipha! phee! ol deREDiysaykat allows liquid
flow & ahd RITBKE2 toh@itH S tRhalh ﬁ@ Q@?toocﬁf iiirs&i alebhien Q‘[Mgshllustratlon

core. As illustrated, the portion 20
optionally ipchudss at5pee mla@éatph%% denge Bdenil dyse snkcd?0ad virubalfdiell portions
0
such Afggb b1 % Q%g?a ¢ I}ﬂﬂs%elgg %% ?} t‘lf()n’ PR P?mons such

as 20(3‘:11?1—’@1 ‘t@§)°~pztrhfal:y raqsléecblarslpmstecd:l t(@bthmt bit fusioh ibbﬁdlngyﬂlelnb‘ffnldﬁ@l or by other

st Al CRRRR SO0 b S PLSEESTSEL AR

of theZﬂiéle can@ehleéd 0GB taal b-BIAS, @fskap&mtm SeafiBg ‘éﬁlfalce@ﬁ)m a }gocess tool
rent _shapes may be used. As |Ilustrated in

ff
and d%}ve?f i o A Vbt 23040 he et G560z 2hd (9% slnqvma opfn some
embo@&n*?:ﬁfs&o ar;leamgr S'&I%G HQk gf Q%t?ia@@% el IT@J% ﬁ‘! +n%¥\? rle Bﬂlui gaﬁor 222 can

fromthe inlet end 210 wt o tro
be usqddo lpméf@ﬁ B¢ meth@pwhuscmanenaluh iSGMe bﬂrlbsdlnaanils 0fhd Base can include a

e REANEHL o YL S95 2o ERLR R OSRLEL sl L 9E B2t

The b2@®ah drcinda arfhii déralil 10 vﬁﬁ&ﬁcanl dlsoSifdTed e fion® s o903 he
invention half shell portions such as 200 can be

Fléo A & ﬁ%eersx%‘g{m ‘%f’s‘r?a%ﬁ ge 1%}1 rl])g&)et (? glgt?rhtg &lﬁﬁb]%/:%ﬁ afa rotatable base 300 in
an emb@hhi&hﬂif&ﬁe in0erftion Riith MGl @nd Bhaleadb anbBSR i4R03 AS ﬁﬁ% has an
1. The inner surface 214 of the base can

inner %gﬁéae §b4 aulan quger gﬁseéu};quﬁgﬂé%db@f@mns aghore  Heef th@mtatpide base 300.
The dﬁ%ﬁé‘ﬁ%stfsft&@tcﬁ‘) é?.i%@scs%%ﬁ a§ 9@ arti3 180 thaf &l ESEr d e dhn %{oéd pins or by

liquid via the inlet 21 the core of a porous
machipiggt Iy mmsm@dlmmtsmﬂ@mempnsng @ btolmeng ﬁmt can be machined

§ atable b S C
o o UL ASBIAAE Lo LR BgP T3 o u Bt SRl o
more qzm:nmgs withbetrdraft arghessocte 3eabedilig@nted. EMRIRas®s $ahe invention
de a .drive end wi th_an optional flange 224,

includp QGRS BVt 16 A 16 e b B APENm e gitsha pisiaglagwo piece

mold or a two plate mold or by machining. FIG. 3 illustrates an Xyz coordinate system with a
plane that includes 358 essentially dividing the rotatable base into a first half and second half.

The plane can be positioned in the x-y plane as shown, the axis of rotation of the rotatable base
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The base can include a fluid end 210 which can al so

i nclude an optional flange 202. 20 FIG 3 is a
w@erspemsts ve of a cross section perpendi cul ar POT/URE06/045090

| ength of a rotatable base 800 in an enbodi nent of

the invention with a fluid end flange 302 and fluid

inlet 310. The base has an inner surface 314 and an

lies alqngttlge{ %gﬁgg gérfl o oy pl%ﬂ% hﬁk}e oy Rgﬁ%e H)nqg P? tl}%é)?angfthaﬁ e rotation axis

prOJect@@%&g}Sufeh( 251a8d & p@f}ﬂn@i&@l@r fohad x-gatanee formed from
pins or by machining. In some enmbodinents a

thernnplastlc conp bl o
FIGrefc1siarfErss S851i0B VI ?ﬁ Bpdimf 3%&&%%?/5?%&@8 g (SR g2 plane
of FIGY GEvidtad frofnak @&e%ﬂﬂ'@ceﬁ& ead Qowind t183Auid a6t spBe The rotatable base
nore openi ngs without draft angles such 326 ar

e
400 is illuistrsted havdnig a BessovillShtand o fluidendifhpant9an opigepasggurface 428 and
an mng&:gﬁﬁ ugiacg fﬁ’ﬁi ggat ?ro;rgls %%%};e Aﬂ%e ‘ﬂ&er ﬁgbglsﬁrfacEIﬁQ €ncloses the bore

using | ece or a two
and haP hrﬂieﬁsxﬁ‘ﬁalcél opernnligs stEcdsi 4300 gmat &dnﬁect:%o ppdnires 43@0@311 &nft rygles relative

coordl ste inclu 3
to the @ggrewf ithe bAs 66& h@?l@%{“ggg% flﬁjsg%tes am Fde s%cg) ef%%e 4t16. Other
operuﬂé%l Ib%tﬁ@@lg t&%% ‘3111@@'541?}] 8k the ?Hfék altface Q?S bﬁ{uﬁte piit dronedimited to
In e X- ane as snown, e axi.s o at| on
fhose yuh as &b withyas AraiORST R FosfHOT hePE OE A An %Pereg wall
434a. l’fh%il)la%l 93? id G w dﬁ)ﬂhﬁ AR%rdss sécrt‘ioﬁ Rt r¥abRMase. The X-z

CORt AInS the plane that the rotation axis
prOJects t hr ough, the x-z pl ane |s perpendi cul ar to
FIGhé 1s>@ nergpleatine, orcas@f:ctwn iabong the lgagth oEen praRodEN B f%iﬁtable base

with aaog%é pnggbq:ﬁ{gsn %;m %q n%‘agg ﬁm%qg of 8K Qro'u?pﬁf‘SS’@ 1ﬁterlock1ng with

omtecoepln ocat or
a rotat@bld bhgvgrd Thb @ofolubl patl ¢alnllmlucknd1ter'ﬁhéaqe@15é@ aifyl protyagens®r nodules

45 20k S ST bR 2 PS5 5 Aot s

surfack BRE roc@%‘f'&i Mﬁeﬁﬁ@s A phdits pa@in'B basclopbting 382 1sTﬂIL&trated along with
i nner base surface 414 encl oses the bore

a corei iR of petgns paseordpam inisiab e bare #58% Deprat> ‘o QMdes spp be olded
from & R’Ve n Wi5d n}é@ th\g{'; H?ﬁlg @% br rﬂ loﬁémflgsj @hi N4Ge dfa@ a‘h@l%s,%h@x‘ially the

SUr face Opéning 430 illustrates a
moldaﬂnbﬁtastedpsmbgﬁndm& a dmmmd 5@9 end Agezeiathwe arllep e fpidnalet 510. The

rotatahla as?cheﬁ)‘?légs a{%)glg?%pv%ﬂ %gsé—l rutl?ﬁ E)I' ﬁ&l féo%%hte c}"ggﬂat @?(5 th@8ufgh the core
518 aﬁpﬁk@tﬁg f&a‘ﬁ?l&l@p&bl@lnﬁ&#ﬂ 340 hﬁ\dpl@mgsr afthe mnag,htés basads4. The liquid

t apered wa 434a, The ne 458 1s di.vi
con b RG34 v AP H GBI S TP 1§ < gied onto

r tion along the | ength of an

SM”UQ%C§§?%%%¥Eg$%p§€%§§§gble base wth a porous pad 500

illustrating a non-limting exanple of_ the

FI56 s nees m@rngfwmatalae birear BRre Badstigmin oiogs he1aem

1llust1p L9 ine's OIBL 9%50' E}l %Lé)tl Sfustins 626 655t 946 afREibodiment of a rotatable

] on or no 48. The rotatabl e base 554
base @san "ﬂha\ildils&am)rgihomlthht ‘T/kﬁ:l noneswid mokdedite Fedwpg $Wnfoons & grae 612 of

the p(g)rgttlseprad or %oam material. The porous pad is shown in one or more through channels or

openings like 626 in the base 654; the base can be molded from a two plate mold.
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surface area occupi ed by openings. The porous pad in a

base opening 552 is illustrated along with a core 512
woRoposses pad or foammaterial in the bore of P€TTESHaT®IS5090

554. The base can be nolded0 froma tw plate nold

that forns one or nore openings that have draft

angles optionally the nolded rotatable base can

rive end.520. and fI
ri - il iGss SRS} FoRu 8RR A A eBnd poin
along then@inest tBd Sdse 1DhHé broks REtidd ilhdratasanfoiher f)bmudpachhabrlal 750 with

510 through the core 518 and into the foam or

one oreRFe PIOANSISBD 44 BliBHENT HgBo PEHEST WEA puBiteo it /26 and 730

that 111?-?0%%111&9 Hteq%ltéf% sdrdb St akﬁﬂtu‘?rfér B&etsﬂﬁaééuﬁlﬂ thiBash rotatable base wall
protrusions 548 where it is

754 ofdhlshrasb%e @Ilmtldlyathe sovss pat Baterial FiSA dernsup doae €12 Aongethe inner

base sgégcg%&% QP@m&s ltC?léiSF?% gtﬁds Z)ﬁ)l 1Itth zﬂrl] e%m IE%EU{ &Jtﬁglgﬁp%]ggles (A, B, C)

that canlHe Usintcdtih 0@ RsP e QUG PaLht RS MidsHT; (apd T magent to the outer surface of
protrusions 648 _cast_aqgnto aﬁ gagodinent a roé abl
the baﬁ@a@é ligguP1, Phand Pp paelelite o wal QoS PRAPLY O’E‘?&PS‘H %Xd © non-

llmltlrgodéﬁ?gn OBlAE LD a&%ngéflrefa@l(/@ﬁ) 1the§ T% BnPR2 PIG. THNEuRAKRUS

oam material. The porous pad is shown in one
imaghwry plene’ 1 thatdjhidenhtn rethieble baseapierivadslfpprions Jee prenings 730 and

B

758a popeddictiat ® the praas $5% etiid qpeniafs THeandoRathabs @slvas end wall 8101368

secrppsh S S9REEENT SRR o Bt PRPLLE BRI G, Phicn s aong
758a, B%%?@%t%a dhdlvnY 8t Wuldbe @B tforMBREoRAMIgE.UThe nsxis 758a

| ing one or nore openings such as but not
would dsgrntialdy bisccrothe modd 7181s- t hat i nt er connect the outer

base surface 728 and i nner base surface 714 through

FIE}O% ahARhEs B@éﬁbéf@}nlents 80Pk 10E 1n§fgﬁtﬁ)|ﬁnﬁ§§o1%r niRE EleRRabd dpenings of

por ous material 750 forns a core 712 al ong the
dlfferem s]mpe uba@@amafvatgélﬂqm naQpalhimgdgssuch ae hutgt h@@e%mf??ﬁsf@ §26a.
for exanmple,v ] r
ohe <P AP i b RUE PR R0 B e il e o

combihdti@ st jdided aftgg;manﬁ outviieuines. Alsofikicaawfl aretche o amee openings
and |ines P1, P2,

830, &;Bémr ﬁé@ n % pateg E}g%cg ﬁggplip tsr geltslﬁ gl()ﬂﬁ}%vigg \évalxﬁail aﬁéle av:hefc( the opening

is in tﬁ@glaﬁe & a‘ﬁ%@taﬁ?e dassbiliken sh@éeashbh/@s 4 &brhblﬁk&ﬁ)n'BI j (ﬁﬁkdi 2ight and
rates an 10 i mag pl.ane_ 758 t

curvﬂmeelr 1@1@9 Theembediman) & l%ﬁs%ﬂluﬁff%eﬁt uiganlet §10 ’c“rlf‘é ﬁ%rouf Pyl flange
802, cPrRzgré @ggrozg’ga ?@ i ﬁﬂv@éﬁ’deS%n 134532 SUEH al@ﬁg ﬁé%ase 800 in
750a° resSpect I's substantially para
FIG. 8 dluairate & cﬂ;osei)ﬁﬁamng Df)eimiu@a betwetmadjheenpioatse@f ?’B@lmgﬁhé the base as
d g)gg ]gs 730 and 726 have a shape and wal | sl opes
CSCr@ES e Phed about an axis that is substantially paralle
to the radial separation axes, which |ies along 758a,

Figf. Stingstatek dn phbbdisefinef ths hwanjont 9@ having asubfecesothatgnay be
prov1I1é)drvE/T1]t}t1 (r)]nee c?rpn?onrle rg)ptslonaTPn%erZ pa Xolr §p07nge ?langes 924a and 902a that are offset
from the drive end flange 924 and base fluid inlet flange 902 respectively. The inner flanges 902a
and 924a can be used to confine the porous pad material that interlocks with the one or more

openings in the base 900 to select areas of the base between the inner flanges. The position of the
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15 woul d essentially bisects the nold plates. FIG 8
illustrates an enbodi nent 800 of the invention with
wor@70673a0r e sl ots or openings of different sPeEpES1006/045090
the base having little or nd wall angle such as but
not limted to 826 or 826a. The slot or opening can
be in the shape of a rectangle ot her suhtable sEape ;
ation of joined str t an
inner Pk R Bt oo SRR ANy 0y SerhE kP aRERS b g sRiate 0 e

tr eatedp‘bn siagsf O siB8BGateS3dahe O] Sdhetry. The offst: edgicidrdias enBERIL of the
aving a wall angle where the opening

base ey bRl l%e'n%i’ﬁSrenglﬁl RERSRG P o e e soBioms dhapkinclude
openiSECH tidshode 6O kdiahb1eBad Th@'eﬁﬁgdl%ﬁ%m% @13 Wustrated with one or

curvilinear |lines. The enbodi nent of .
more glofs p§ ppefiegs 926fr HRek inthehase 3@ fack AL thapendasze pald of hamgé angle
that af%qg ’thedéilh eeot((%r}gct%)%l@ ?’%a(? gﬂléefrltsan eacgévﬁga%g S d g ;Qﬁ%%gs% llustrated are

one of ﬂnbtsﬁsipﬁmhgs infibe bdse sethprvoadl mglytheris OPREERES oL tWeRBle 930 or other
r.OWs @ @gnl s .in the base as 25 descri bed

sultabﬁe LléYl neaﬁ Islépe aatha comhiaioRehvall anglp and tapered sides 934

are alsonViegtatedNTROMbaNBg iAFELI S RS fﬁg@m'ié? 80 ARY QRional drive end 920.
prOV|ded with one or nore optional inner pad or sponge
24a .and_902a that are offset fromthe drive

1 06516 50 G Ay P e ApieRLY) BGRS @OBShaped openings
1030 ﬂﬁ&gﬂ%ﬁhé&ﬁhg themﬁar lsirsde lt)b@%i%HQr%aﬁaMotﬁs%é@nthg Base 1000.

used to confine the porous pad nateri al
The opepings|182%ksf the ratatable b@‘ﬁiel 08P aregilest@@depeniiogdy Iblamg haigned; in other

embo#lﬁx%ﬁts% m%?!:a%cl;e tRe & %? dlftf he baé %agglt?g\ﬁ%;ﬂl gneg JTQ ngprenmgs of

position
FIG. llg@'f@i W@ﬁﬁl‘éﬁhﬁﬂg of thbloﬂahmfacé hran getBe EaMable beRARARvould be located
ed on the cleaning or_coating requirenments of the

undend RGP 4G e PESPBUOSHRGHe B BB QUS i ee 028 of th
1otataﬁ16 dadelipad @ kh BROMETHY sizd AR é%]}_{)es(?éﬁnfr%q}l@@ﬁeng%% @mﬁ Bftance between

904b of the base nmay optiona be covere
the opgypg 038 sennesting thy |boret(n@t séapwmndr@gqr owgacgd 0Ad long efithdke reduced

thicknORTHRGSalL l%t\;/&% tHQB%e Qha EFtlgr gu%a@% gighg b%bﬁgseﬁmmaées th%need to form

enmbodi nent of Fi ustra
surfacerplpamnelk wtith hotes opmatrncgcﬂlaﬁ%s with 8316@ini the filrtrch aﬁ’@le&btéﬂ‘aaréﬁbase to

Y YOG N T TN

can beanolded itRaan dshvaped A266; anahlsoﬁﬂuhg Ut et @0 1R Btatd®EnaRE is formed
openi n In the base with a wall angle that is In

with aﬂ“??ﬁ%ﬁﬁ ¢ %ﬁmlgé@@é A & frdulss g G6. Agaparatsitaid inlet fitting 1002

may sﬂidéc}ﬂeht!lﬁ@@ﬁorﬁl@@% tﬁégﬁl flg?@rp lvg;%z é’&hgﬁvéa &%HXB Rehld (ﬂ)egifng like

ngl e and tapered sid
1008 aft the flyid il gnd 1006 cém@rra@m basn t(F]l)I@.Vld@ magaladrmewmd 1024 and fluid

1 | | drjve 10 is a
inlet ﬂth%eﬁltSOtO? a?hﬁgg%?gcglnc%g% gld rrttce) K ogur? ¥ at?tg]g/ B?ﬁeF 9 ahvggFWé) process
tools havia dgTeagne dan:)emiis Iag$ or fl0idAnlkds whill Yisia® ARRGIH AEldltH thake the portion
er.,sur &9 aqg i nner surface (not shown) of
of the ?ﬁﬁg “Btgglét ]dﬁ@n 1ttings, tlanges, or offsets.
FIG. 11 illustrates the cross section of a rotatable base or rotatable brush core 1154 with mold

pins 1164, 1170, and 1176, mold halves 1180 and 1184, and center mandrel 1190 that can be used

to form openings or open areas such as but not limited to 1126 or 1130 in the rotatable brush core
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The openi ngs 1030 of the rotatable base 1000 are

illustrated as optionally being aligned; in other
weedodoTsest s t he openi ngs can be the sanme or dPET/ERNE/045090

and may not be aligned. Thd2openings of FIG 10 are

approximately 9% of the total surface area of the

rot at abl e base that woul d be | ocated 15 underneath a

p i al ot her foam mat er| al overl3 |.ng
1154 PREO S AU IR0 3 o B et SR AL s Bt i of e
1nvenﬂbﬁ)VmﬂqakeTah@tﬁabZ@braﬁlﬂccﬁrB@@tﬁ opehihgd HDpbASre PR FINISTANBetween the
afn tbetvvee t he openi ngs 1030 connecting the
bore %*rsgl Aottt blefristogter SoMerRERNITRS hayeongold siep asilustrated

by 1 1n6dmﬁ@6pen§r{ys q H@&SI 196 chibBaviRlnl cPELIES %gﬁh %?taggfeﬁ sﬁ#&%alls

outer surface of the base elimnates
illustrgipelfbade 2ot Bntiel sxampteranblyl R betoreemBy anidTscl anhejusl 10i%0R ) lines

pors 38 4 L0, GHUELARR B8P MR RSP g
each mbldysi, raatl @ésnde Ieadh @rhogd) meahsxRisudha 1184eN T®Nor P%a Bt is

b mt)iléﬂedaﬁent a drive end and or an inlet fittin In
substaafielly B0 p StPATHBN £xis s bisects B Aeemmold Ribies Foldied] the mold
plate §bphMBoR Eb@esflietatdng GhelRAs a1k f ftﬂeBngle' lrik§t1n end cad3f old plate 1184

separate fluid rnlet fittin subsequentim

the S%ﬁﬁ%ﬁ%@hqswémdme HA: ofs il %@b@ﬁd eadhms]d\mn apfl hemapeach opening,
has ar éxtis étﬁ%l%s EP@Q' ﬂg’O‘L I§q 1Z)aotg§t 1? ubsg t128 plaml gB{oeth 8}2}% separation

erotatd se to provi
axis ffmﬂje mnﬂplamasi 1780uind 1284.i Whéie Hd}anglﬁus‘ltﬂ&z a tWBiptat@ppId@Ethg mold

co u tabl e bases, for. a vari et
pins Wl?‘ axe%%“ @““*i@dﬂa n’ﬁLﬁ% ‘ff\ Félﬁ%ﬁe SeRaradion geis eiteRodimenty pf the
mvenfﬁdm,ktaﬁ Haé BtSoridrt flatksl Ng a single nold to nake the

portion of the base without drive end fittings,
offsets. FIG 11 illustrates the cross

Er&‘%og{‘ﬁslﬁs 8F thg TSR BisN GO a s RspblemroAtiRains gyt iy fhrough porous
d onld RAatbIE Bad¥D!
pace 1180atand igfggg ' g%gﬁzee%gﬁgfsmrr%%g%g ﬁ%%é %)el Joh dltmﬁg ﬂxgﬂ&ﬁ%le bases
with igfederked poxoys pask qoulshdetiiv eigppporxiopely 1o btaspcsunmhutaswdwtﬂow at 5 psi

R L L Y R TR ——

with a.’ﬁlpsll $ced prasbureisFurdtet, @mbotlingertssT thd @eentidh addreWah® bR m related to
di rents of i nvention to make a

the “nﬁn 4f nge(’fﬂ&ﬁgﬁ%ﬁbgﬁﬁeopﬁﬁ“ﬁs B’Bfé E‘i’%gf RFOus e feming mptsrials during

manufﬁd:tuted Ihécaplde inRERnt BEweRRE R 8ledoatibledat: Hg@ and surfaces with
r ot at ablcf brush core. Sone openings can have [d
viscous pgypus pad Tepgat patesials diyying gaseng pheorewanidiey §0am21®cunsor
o]sile%@l G ! shde e
comp rerls 5 rtg?r\é)gat%g}sebggé cal eg%ﬂﬂgj:oq&ﬂ%g R%cf@oq)’era pon lBortlons bPthe base
and m@ﬁétﬁﬂiéléw espping of heirgtatabte besru aBytpoo\@cﬁng largan@rning@ irgtht @lall of the

rotataﬁiggﬁﬁgtgt?gggﬁslc\;w pa% £ Jmlgg %%é%%%tcfgg rfnoreergé%\bﬁ,%q?\g b%ﬁ%&%@n g}n?dnner and
outer Hmemaefaee&:ckftb@ﬁmtarbga b8 SErabodimets SEE idSntonlQfifess IkiRsblem of

76a t is _substantiall arallel to a
prov1dg1§r}gé]é{alt18ﬁ SpansuFtpes argp @@gpgatetb#eg@@ﬂhﬁ@p@vphm agficipyi stiffness to

the rothth6de bide sIohEat'ER:laﬁimg or coating uniformity is maintained while reducing costs by

using molding technology. One would expect that as the openings in the rotatable base were
made larger that the dimensional stability of the base would be compromised. Embodiments of

the invention provide a molded rotatable base with sufficient dimensional tolerance and stability
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pl ate separation axes |lie along the z-axis 1158z of

the plane 1158; in the case of nold plate 1184 10 the
waepanetsson axis lies along line 1176a. As il |PCI/US1086045090

each nmold pin, and hence ed&h opening, has an axis

such as 1164a, 1170a, or 1 176a that is substantially

parallel to the a radial separation axis for the nold

Jk 8 strates.a.two

for odiift 6°cIk iR SomPWitiend biShe Foshte B Fadion)

thelmpa}aahd @lnnecbwtthle biovidlg pdeat &aﬁﬁﬁﬁé@rbﬁﬂe@%@h surface area of openings;
of .the invention can have two or nore

the bﬁSF et Ui HiatRccsmaelpe Fumiesrty wsiecehio Bl gcht e textured
surfaderi® hhﬁl’é&i @ﬁ the 62 BBE tade h'aﬂfﬁbx@a;eg QLerIcQ LRG0 i {Hogk' ?he é%%s pad or

on_a rotatable base. For exanple under sim

foam M@é@%b@éec Brite; o dinpanits thervotlepcativrs df dsespeningt ¢an have a wall
coul del r._app

thlckﬂegg glrlé 9 gérﬁg %aﬁ El{eoxyﬁl {% €5 of %e g?ta%‘égesblas@ %L}é)g ga égrg%préwlde a high
void @ﬂrrtmdomnnmgs) fvhilé Ele[bﬂc&&ﬁ 8 hgdnlﬂ HEPS toqRowiadrigiatth wed staahlto the
base3 liter per mnute water wth a 5 psi feed pressure.

Furt her, enbodi ments of the invention address the

problen1re|ated to 20 the uniformfilling of rotatable

Erbbstments of thgSotdiable bhewitios hR@RAUSydd@He bOsuaBdarea of opemngs can be
manuf acture. |nconplete fillin nd

rial s during
m"ldegasu%s ‘ii‘a OB?nlle&?é’eF"bqeat%ﬁﬂUéer@a%f@e@ﬁé theigaerandacs Fledse can be
positiedlo hieSHLRYSaRH BlReRB arcglgc%?)%m gglécﬁglj I%Irt‘?ong Y ﬁfgg)pemng where

casting of porous pad or precursor conposi ti
the waj} thirkness of a paitighloé thﬁav@emnam lbaabhmtbe ihidkoegsl of tle vpeﬂblofthe rotatable

b and. m

ase. ggif/ %%1%?326 lgﬁgédggﬁkt? a30| & ng zhlc vsspﬁp{)gg%nﬁ Oeh;:B%een surface

330b mdemutangsrfaq& 3R és deed tharothe tiieknels dfokadotddite BAS alltWEB&ween inner
erlals can nore readily flow

vi,sgous pad fornjng
surtach 38 o B Rire 2t 51D ot T b acoR s G e r i@t he rotatable
base cﬁ@hﬁe@%&t@o@%@allﬁmﬂﬁé MRS o orf tAgerkd anb 95‘\/12%? }ffccléless less

roblemof providing high ratio o open

than ﬂé‘é‘r%ﬁf)&h&kae%@f Heaplatabledgse; wagh epepingy pati mgv@mamghwem Volume of

openﬂ%ts i fh@%%?e t F’IG t3hc§so 1ﬁ£&1ta?eg ltl?at %Sogse\slﬁ lﬁ 1on aeﬂeléln gs ungs such as

Coatlng uni f Ormty IS mal nt al ne
326 angh334identidiedrby merrgfetaﬂcdﬂhmé MYycanGa ﬂnnﬁmlﬂﬁh‘c ﬂieﬁﬁﬁkndsbai th@Svall Wr, .
were 30 made | ar

i sorfe AR e i cmin b8 o S o 6o B S B e B s of the

wall thickmpsso ITh a @dn-linfide-maipls tef thickh@s bNmantsien 11{35&Vén%dﬁnent is
atabl e base wth sufficient dinensional

| ded
sbout 03B YRS fefaiablapial gk BObeYETame 1 is unexpocied that a molded
rotatatPéH 462300 Bk Y4B Qyvithlsdid 961111919 3t 5O éﬁegl géﬁﬁé&%s %Etalle 1n

waf ers. Sone versions of the rotata ase are
embodimens gf the Ressers phvestipre with swibidieni dlmeasldzxtatbwmgncagtﬁﬂ Etabﬂna)t for

CO&tln%le GB&En {)Wdfgrgs Itqs me%hec eJ tfhat a]]dgci %o?%tﬂg gas'ggﬂ%inﬁg Imcreased

ase ca
surfaceb}yongﬂmg’rageeafrbxh(a\fmlmglnggge’iﬁ pm&d be fdrtie@ 6hto S WbthABR ba§e with a void
on the rot%%ﬁble base that i ncreases surface

volumealo %mglge Ared Qpenings %twﬁ‘f)‘? t Bé)dmg A0% that had sufficient dimensional

tolerance and stability for coating or cleaning wafers.

Another attribute of the openings in embodiments of the invention are shown by the non-

limiting illustration of FIG. 8. In FIG. 8 the openings in the surface of the brush core or rotatable
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5 foamw th the base. In sone enbodi nents, the wal
portions of the openings can have a wall thickness

W0 b@w /06348 ess than the wall thickness of the rPCHUSINE045090
base. Such structures provilde a high void vol une of
openi ngs while the bl ow ng agent hel ps to provide
rigidity and strength to the base. Enbodi ments of the

T ot a_ hi voi d. vo or, surface are
base L Bl B IRl b PR R P e e pESE e base
wherdibt vpmings fnoutieronsatt beamtadntebr (R dpeRiak of Uh hagsnPlow B¥a row or
@g % fbe %§ sitigned to have a separation between
strip Gl FROSCHITAG0 871 gt Sedrss BoR RN et themalishomrgingtiene surface of
of ft’a%lé’%l L, f rdsi f
e ARL SRS B 00410 1 AN S o
by nagey seipafslasedsurface u@t h@taé@gu the Fiha@b) Hat hiwen wialiH less than the width of
f {0 330 n_surfa 330b . and.
smalléosE %"egi%rﬁpeg %’2:6f agg{énlgﬁgq ening v\xlf\?cﬁ KL ﬁeﬁ?réf%ﬁ égogn g-xp hpp?é in row (e) by
a narmmsatpam cosbasefasald) hwﬁn@ atwli&tﬁﬂeds inerthd &idh bf @t I¥ature 826.

Th f outeé”gyrface 28. As shown in FI.G 3, openings in
© CORRP TP opFripgLalprg e syptadle @a@efa@awtw@aomqow@n@ous pad or
foam Shgdtdd drso ﬂf&%s@&tﬁqﬁgﬁhﬁﬂﬁfctlﬁﬂg aﬁcﬁ alk& Pcﬁ;ﬁht’cit@s AsBibution and flow of
havi ng a thickness 1ess than the wal th|c ness or

liquidifrren theingienbote ob Hedbassioche murfg@esceémemomwsmda hi gh
voi d volume of openings in the base. FIG 3 al so
SuehdibgdiAt Rk DEMN
N N
base ogbrusk gere e emhpdimentstofi dte intestiom Ir@ikmee 8 rothtabledavwdr] roM@Eble brush
core ﬂgag 8£rpbe c%gf%fe{/ggrgy ge(r)]rtos t ad o f?agxg %%66?1%{1 ?.Féle thﬁgqssﬁltlgg grrtllc?e can be used

to cledntest kiassand proeida@maitticre I’G:ﬂnﬂﬁhl RGNS of bRGtet thaf BFRIHI M some
this ' [ is . about 0.2 cmwhile

%ggégg in one enbodi nent
cases gieier 19t 26X Vot Piekase 8ot apesind of timesvhich capprangs from about
10 secdi@xpassed Otnlﬂﬁﬁteﬁ @E’An‘%@éjm thobhabliea B n gy !oﬁi tﬂ%eoase the wall
formed with void volunme or surface area op€ni ngs
thickngsst 2ipeuad of plowiniareghithstdmefsionk ef fheesterblei lmm rﬁd:anwr spbnge
[ | t,Ql e e an stab it
materih b ot el FEARIOAR SRR A Fi38isnb ot Soegifiation.
nol ded rot at abl e base having increased surface
Thedrdingss efitbardiatalre hadslvoali cag vayent] negyulegeriiaupon mmedial Bded to make

the bagepaé S{\?ezlgg&ﬂolg %strgtew%& (bvgffm%]%ﬂéﬂﬁtlhﬁ &%tg{zllgig{?; gg gorger: ee:rgbomments

et wee
the wadlubitkise an,dxfﬂmms@mI be fid2h 5AN0E iAcHEs & it 0. tsynofh@srthlok In
coatin or cl ean mafers Anot her attri bute of
some ERAHTGLS 1tis BB ABP L soabow Rebiingeniiigh Baed gmth wtenal used

to forrh (R bASY) thRGhickddsk bf"@le'&allll'&%g E}éta'r(%r}hf%fpe %Tca% be cﬂoér: ch® pr%wde

t he op eni ncg%ln he surface of core
sufficiprg s e (Broo7Io0 B 308 IaPE bt AIGEH DEBRIDse d2h rasale with a

redetérﬁﬁx?edtrhﬁnbg LF g?g | §nDase Provides. o

P ong t ? o in ? Lgl{ t%%?a?égﬁtéorb E{p Qrous pag ancp I?ase cgﬂsbe used to
provide fluid flow under set feed pressure to a substrate that is sufficient for its intended use and
application uniformity (cleaning uniformity across a substrate, etching uniformity across a
substrate, coating uniformity across a substrate). These requirements may vary for different

substrates and processes, the material for the base can be chosen accordingly. The base may be
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where the openings fromone row are separated fromthe

openi ng on an adjacent row by a row or strip of
w@b@3marigair f ace 828 that can be | ess than the MTUR2008/045090

the smal | est opening on thd5surface of the rotatable

base. For exanple, the openings of row (a) are

separated fromopenings in row (c) 5 by narrow strip

. i es al,o line (b hat
e R L b e B P S Pt el nd other
matei@@6useSil m CBIH gleaniryepropanisngd afe likew (c) are separ at ed
fromthe holes in row (e) by a narrow strip of closed

f . havi.n pdth l.e an.the width of
B PGP b iFC ot el o DB I Ptaieg e spdugblor e
rotatadlettage érit@ushosd. aiHiechaisuldeirout AbBn Akt Bglg‘:ﬂeﬁg AtRerials. In
porous pad or foamreagents onto the base during
some gEROdimepisy tha Jreameplatticran de ppplyaleds. Pplyolsfisrefietsie punpolymerized
Y . i e, | 0 he base._.
oIS Ol I LSRR I RSBl e 1
some gniredisicats ablyobifies amcles, bowirs hotrignistladi ol teyhyldreBAY, istioh as high-
densi B EL B EREPE D, L B b AR B PEE g o PSR et o
polychaseato(PT)ppaimbbHeks PR pobpidyiddtogAimBE PPy Rechilomer

ith a porous pad or_foam material and the resultin

Enylioe Pralean hopabiaced PAG Peb BRI ReaienmAPS palpro e
polyethyRAE tdréphthalLHQPRT) flfuldfioQeNtc@ PEST e[ﬁtsgﬁqete%@gh%?e%ﬁs%ﬂgpolyoleﬁn
k in sonme 15 cases greater than 98% across a wafer
is polypippdens o fmisiures thas incdeleqbolypionylashi Ehmpasites afitherrhoantic materials

; . LUt es. anges.in the
conta S lr R B ORISR AR o) o BT AL B0 SRR i GrboMfments of
the rotatrbbdres of thamventioof bl owi ng agent, the di mensi ons of

the rotatable base, foamor sponge nmaterial, or other

f .0f the. rotatahl.e bas ud be made.and . = .

i M B epls € 81 AR e T B RLC Bowriniergon
moldabiy thtratobstiaskat Wedokp#t a baswin@ AekniRYrofl8 RRREH AHPORucture in the
terla{ used to make 20 the base as well, liquid

them?ﬁﬁsﬁ}i}crpa VAT o OB Fe Rt adimeniyihp thsrmenplasticareluding thetheseing agent may
be a pbRoRAAEN SR ShBENIRnts thd oI NALdn e

pbg;e caﬁ be fronyabggtEggiﬂﬁié%%shgéggﬁéﬁ?w%ggg%ﬁgaes
polypioRylene onmixtigenibaidntlodé peyrepylend s from about 0.13 to

about 0.26 inches thick. Based upon the material used

BIbRirdgQofit R WBRS e bikCerd HEKASS &8kl and hhe

.arégggf ope#ings %gn %en%%oseﬁﬁ%g&ﬁ?ggp'eah%ﬁ?gF%?%W?& The
blowing zgspigvill neh detstipbferibs wsiher ptdiece ot alvakk effbasfer edimgple increase

- 1 I se can be. made with a_25 predeterm ned )
particle ShEMAR F SRR R TRAv e ebB G G GPIopl G681 blowing
agentspad ihdebasae aanlinediatorgic Pisey sid8 ab batbéh 8oRMeUNE6Een, argon,

sgt fegd ressure to a substrate that is sufficient
neon hefjpm;and ox ygeaniidPreaic gases sushpt Pl aroflaerogarbemsyaringitures of these.

The bloGARAHYERNY prVide! dTbded cBE 5iRRRurd tcﬁt‘ﬂpggl for I%Ei?ltﬁis&g%or making the
Cc orm

uniformty across a substrate, ating uni y
rotatable pasgs Faarsedralymerdq materiels ear egprodesed by sntraiycing ryhfsical blowing

t g S d processes he terial for. . .
s S0 80 SR S B 3537 S B TEL S pin
moldigNid7 M6 uR48toRGHS IISREADS B ORI lustrated in cross section in FIG. 11.

Nucleating agents may be used to control cell size and uniformity in the thermoplastic.
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15 made fromany chemcally inert polynmeric material,

i ncl udi ng pol ynmer, copolyners, and other materials
wais@o673u$r CVMP cl eani ng processes and the | i kePCT/US2006/045090

Chemically inert polynericleaterial useful in CWP

cl eani ng processes, can be used for the rotatable

base or brush core. This can include various

TR L TR T S —

surfaqedkatoteetd the sefeesofthe ama/came |b¥sfé&ﬁ lbﬁ@ﬁ coreltieft cin indkdasdkhe surface
i phatic, aromatic,

i \ s
s S G0 SUEM e s S o, T
mold@D&iuYi@l:@fehﬂ%esCe@ﬁ‘b@@reg@lﬁ? mas*h@%é“&h Hab & §i88ok fhe Order of l’[he closed cell
hyl ene such - density polyethyle
SthtE“PEID%‘E)’ﬂed EERT W@H% i the pihiplle ﬂmee Adie sizowadignpe bfjthe surface
roon at
featulgg%a%/ﬁg%eg}ge fgﬁdelg (gagrzﬂhng 9194 é/onalt ogls,]un eaévg%lﬁ%erblt)gg@dg’em and or
nucleguigyegkite aErutfh@ecK itnmldiag ﬁ&eRmebﬂeﬂﬁh@e.CO pol ymer or PA);
pol ynet hyl pent ene (PMP); polyketone (PK);

ht.hal at (,PET) ..i.ncl udi oriented
In%%%%é%&nétse%g WIRg pge tﬁzoq gfl éql{(eﬁid W]inlgthe polymer, for example
polyprplylepe. Omlyé Ellemgr agBiitchil be mitddah ah BEbUST BOLYINAPY.L 8 1o about 5%
of thernoplastic materials containing

by Wefoqﬂtﬂ aé‘aé %%%e%@%?fﬁﬁremﬁ&wq 19p &8 abgut 2%y Bidth the m@mercm the
mixtufd 561d6@ VEEHnduht SMROFINTRIRES b be Ellfb%eﬁ R dﬁ? xﬂ@é gb?s%stﬁeg%as little or
the invention. 15 In sonme enbodi nents yners us
no bowgwey felepghat abl e base may i nclude those injection
nol dabl e thernnplastlcs that incorporate a bl ow ng
mageeL
Ilt nar nglglgggl‘gflfgﬂgéo i r ﬁlrclr}v g% #hY (r‘ﬁolil a abtgta%{' %asehcan be determined by
placing ﬁ@rbﬂsp basg tﬂlatrefemtmcﬁl elmnﬁ@etah@ Irtehsmnng gnee@emhomrﬁydlbtenc& between base

surfacP gh(%’ %fere%qﬁe suBf 4R Pl@g Q;b ze,ﬂgr{]e%tl tﬁ%E 0| y%[eeeglfggogfments the

dev1atmn>dvlﬂf e‘smblmt(m EIGinl)l gfa p@bysprewbleﬁ&m 804 Blcﬁew @91 LM Sme
use | n.the. present invention are not limted to

emboc{amn theqeisrign 1%1955 dhanphgut (Y bwche@ (agafn emyyi Inj somstembodiments
where @18 sk & BhBed iiéhg aetﬁb\pln%rag%tofﬁg ! AP S8 RIS &% 'Y cmg of a base

for exanple increase particle h Ing or an INCrea
is lessjthan; abantc). @kinelest @b lca, ln@ﬂrnt hmbp@ments t}E«&m:aItleﬁ iless than about 0.01
lndumeggﬁykn§IOMAng agents can include but are not limted
I norgani c gases such as carbon di oxi de, nitrogen,
argon, neon helium and oxygen, and organic gases such
End@dumm @ffth@memm@ntmnqnowd«a ustesblebadetfes inBblodke porous pad
de a closed cell structure to
or bruch R0« B BF St orlp aciis” e of b Ak i Il o
tempeﬁnama[kedmi ginefecor bR rsces abr 1E%o§’crrﬁ)(Q&|1ﬁg %a*éMlmng processes In
o a nol

troduci ng a physjcal blow n ent in
some SoTialB & G PPERPA LI 't RSB HcPteisoived with ha e through the

openm@@'rﬂé&ﬁmcﬁl’j@nﬂeﬂb&&ﬁ ‘tlﬁﬂu lmﬂle dbfago ﬁgchgﬁl?:(eh 1gteho%196dQO the rotatable
nol d such lustrated in cro s sec

base bypiry com_bmanon of these Embodlments of the invention resist loss of dlmensmnal

tolerances, loss of linearity or dimensional stability of the base during or following molding of the
base. Embodiments of the invention exhibit improved linearity as well as torsional or twisting

stability during and following molding and or post molding finishing operations. Embodiments of
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Nucl eating agents may be used to control cell size and
uniformty in the thernoplastic. WO 2007/ 067348 .
weEaN083806/ 045090 16 I n enbodi ments of the | PUEOE1006/045090
t he bl owi ng agent can provilde surface roughness or
textured surface features to the surfaces of the
rot at abl e base or brush core that can increase the

. erl.ocking t rush. ..
e ARG 125 8Re (A0 08008, 08 LSS BRSNS B Bl cimens
are lightvelighit, éunefmmaalf}emhher etatddnbdse phits Bgdupport B pstdappadantriocked
a Si z or,der .  of the cl osed cel

5
with iRy K% BT e BRI 6 hese IPLS BReatHrsieheriiging sabiliy
durinf8&ein cldagin glsﬁ&t@fég siRRAB SerRfcoldiBtos WafRE6r 14t SRl ?ﬁg\}n ?%E

be nodified by controlling the conditions unde
nucl eating agents are

| om n ent and_or
a‘?"rF ie5eaqe | OrngIﬁ?gPdIPer@l? BB shetvatia Hleeresa section pexspensive of rotatable base
or bnﬁﬁ'@&‘é'Z@@ @éi@rs td Q@erﬁ%ﬁwﬂ&g o?gﬁd?fnelcl‘ﬁl(}m%ea I‘félnygrstﬁ hafj géﬁg%(a(f’lgr extends

wi th the polyner or exanple
betwegh awirsignd g éhto awenorveendi222 tﬂWhlnh myémm;péﬁed(mfr cfoﬁmoﬁbﬁlibtatable base

and lsodne‘;éﬁed/ﬂ fﬁ)gtht% l?l? % 8%% SPdg ucteg¥4vﬁ¥ ararlsg}j ﬂﬂﬁ%ateg\kr{ﬁ[q ﬁe first end 210 can
be a findd ipheerthatrogetihiatorth bore ehatl dd@ded Than AABUERQS 2 1l @ Gtatable

|
base Vgl‘ﬂeh ﬁ?gglﬁg\ﬁ? e\gég%?rteeg leltngql?g{f gﬁ/el l]dqge a@?@%ﬁq&%&@éﬁ@él{%ﬁbe a core
pin loSABUNA oS o@@ﬁ@ r@fata%ﬁ%ag@lh@%oﬁf?ﬁﬁgsa&#tﬁe ?Qéﬁloﬁ;ﬁ; b Qc?re that has been

det er m ned :y pl aci n base on a
partialdy,p¥ eoupplefaly frted it bigs chr @P@@@In@ml‘mﬁ ta fmndlast)m’nsellustrated by feature

en .o d the.reference s
512 1rpj]ﬁlon {Ah (ﬂi%ﬁmé ﬁth%?&%ﬁﬁl% kljnggeeor sh cg%regeﬁ%tg & tﬁ%tmessuflh%s openings
226, 24 @wra?t3|4cblnat dvelly bferconabes thie Jithet smf@ce ofi 4 af has@atablelbeSSwith the

0. 1 in. some _enbodi ments
outer %”ﬁh%g%l 2%) &g ﬁoq?téblﬁ g %ﬁ %?%?ﬁjﬁmt@dmemfn%ﬁdég InenippGOpenings in a
rotatalﬁlﬁbasd dan SOVERn GFRALLNEIYuS the\MBhB ek diee BABE rdiStabRHIBRAhat be greater
@ blowi ng agent, the deviation over 15 inches

than a%@g 1%00 it SMeCIphagments greats thanahowbdd”, Bndin some freodiments
greatef ﬂlg% agt.g@ot l}{ 1'23' %ﬁﬁﬁ%ﬂ@%ﬂj ﬂ‘% gr %%leq%\éé a’g}%oﬂ{ﬁeﬁ%%etmngg ]prowde

lower pﬁ:emm droprnd inveastd Chﬁnbmtmnl aféiqaidrfodnatieliloe: toakeodt@rsudfice of the
Qr.o rush that. has a high ratio
brush. B S %8@0%%8%5 i e&ﬁlgﬁ e Bi'Ed et areaThdom e ouer
surfacstcﬁﬂhb mrﬁf surfeﬁﬁ‘pﬁllhafrdtﬁtle%le baRd 'Ifhhﬁls Riutd s Bfilsir8d BPdishEface 434a for
nLn I ocesses. n
opemr%ozﬁéeig i‘%@u‘} ﬁ{jssa t Hgl?sga%eg maglé}ln% :33 ]nﬁgﬁ} B s Various combinations of
tapere@BSNaMH Gadidry vdaﬂ&?&ﬂeﬁﬁﬂé? gZ(W:aInhbe 164 Bae?r?ootdh'{%émsﬁ& tfl@ﬁwg‘alon The
openi ngs, nechanically interlocked throug
tapereg PP%P@égﬁdﬂﬁe caft by43imey 131‘@@169 dmpovehsippott dtretbé ﬁ)anbfarsbeusﬂ))materlal
compa?é@/tocéﬂ Eﬂ@& {v?lrl]eélq{/afﬁg gt%uctlllreEml)(% 7'2 to% cganneg %hat S ct>r|n%rlle end of
resi st 0SS O
the brush core to the other end.

In embodiments of the invention , the openings in the rotatable base or brush core are filled
with porous brush material or foam. The filled openings provide support to the overlying foam
material and prevents sagging which maybe experienced in other brush cores where the foam rests

over open channels, open waffles, or the like. The foam in the opening in embodiments of the
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tol erances, loss of linearity or dinensional stability

of the base during or follow ng nolding of the base.
weewodeseht s of the invention exhibit inprovedPCT/US2006/045090

linearity as well as torsidBal or twisting stability

during and foll ow ng nolding and or post nol ding

finishing operations. Errbodi ment s of WO 2007/067348

17 t be made |
Preseﬁﬁ:gf(eggﬁlg ?@fgﬁ ?%&eﬂﬁﬁ’@ % d noefnﬁl qgilme %ggfher'egallle( xiqgrab?esl)sase has a
foam eote il ifieant s tha oeenlingHdwWe tegah susPontehs bwsB/id gybrﬁstha tth @mbodiments

ase parts that support a porous
wherg ‘ﬁ‘? é(}tf?thﬂélﬁ &aseslw CReBReEs vHChigpe feon B qllﬁrﬁwéa%é@ theyipner gurface, the
taper bdvEfuRB&SUBYdH Bk bed JiRERsh. t OF Si onal or twisting
st abl lity during use in cleaning substrates such as

onductaor wafers or flat panel displays. 5 Wth
Tli‘ee‘f% Eoluge pbtheirefataple hnse welt bavingsa Briduassi WT tirebeyapisd depending

upon ﬁ@%&és@tﬁe BRI SRAGHY &151‘?1fbu{1 f pén?en?sﬁf%? the®b gﬁfésbhsec % Some

refers’'to a center W or nel
embodligiegtshihe yrad vglsnemlehmgseocﬁtbm)satammm evallan fﬂmtcsdonﬁﬂtduc%llen with

the bOtfﬁ(élatP(g fo%%nl%fa n% 0%22 r%\l\gxopgabagg § %oetagg&?ttel% l%]gz?% gg]élme In
other subédiment? . vo&\:BvclSlaﬁlE lopérivgsidf kiesbiagib@bds o WF 11 Gan ?anﬁé frbStabout 8%

10 fl dinlet, that opens into t
to b il BT BT PP UIAHPS RO %pt BREolume of the
base. 'RV Quh r&8S80 m'\%hm?e)gﬁggédaglr%&r ﬁrﬁo'rrpﬁl% rrotjaﬁglgtbase that
en I C

of the bore 218 to the seco
underligsithe bragh o foam, theveidofolurheofitbe witaiihle bisasen ba ﬁlled Wlth foam or
enhedi,yrents of the invention is a bore that has been
SpOngpart?f{;‘]a Iy or conpletely filled with brush or sponge
material to forma core as illustrated by feature 512
TherppEiags 18.thedsurfapeof thg rtatatlhbasedh ﬂhﬂhioﬁqrblaﬁ&ttl@ﬁ whthubdbore of the

a5 SO L Sl SBUS,BUCD 25 RIS, 220, 230 o

base i2 ddhtart withehd pddatia bﬂﬁr Qﬁﬁ&in’ﬂhﬁtb tHeR@rfdc Qi & th§H;§Jn§fg§ can range
i ;%b of 5%% rotatabl e base 200. | n sone enbodi ments of
om oY §/ARHONDA) oo A other anbadenentafipe abawie0gale dhavied5% of the
total sfrfAbe MR BROHE bRt & ith BILET 5 !
basé3 hat be gr ea(% er than g;aoutﬁ&cé?ﬁggiﬁ)}wet i thg g&%&ﬁ%eﬁ that is
111ustr@pﬁ)@cﬁ‘lﬁ}e Ptthe syfasgprep of ﬂampaﬂuogst acto @ for, abachSP/hoﬁlhﬁelosed outer
qut 1/12th th
A R T I
1llustrajpﬂa1m| Hgs l(brthnmmiﬁce brenef thp bpasseaflbopbAN 9% FIAhEAS&M outer surface
Iozgg%etrlg%kron of |dfromth§%?oretothe out er
el G P@inoet e SHT P solve IoHBote PRSPRUES drppand better the
distrib@REN M BRI CROM RY &rdof BREHLHe SARRE tHE%Ylbﬁfbtéc §RRLE B ch the
outer surface to the inner surface of the rotat abloe
overlygigdeam TRy yaryaeg ie epening surfaes prae el WptheS &fithé fem, &84aample the
ffhffbf%/e 50|Iutra
porosti 3€e ﬁl g %F?}gﬁllcﬁﬁéP gk lgclrugo tﬁe gﬁgtglalg ; ntg fisubst stra’? cantbe mo%}/ﬁed.
tapered 334 and straight vval | ed openi ngs 326 can be
Sops @ therpperibadintbasusfagé int doatachwign theqmrou“ﬁlped ot mamr ia@mbodiments of
the pre?%rﬁ t‘{%gﬁ?rlongréh ?%dﬁgigrrlﬁoéﬁ%sd' EH)HOYI'[ zF) cen\{rafj e{tlrgg ragl\'/seo(i1 the rggtarb{e base.
These openings have an axis that can lie along a radius that emanates from the rotational axis of

the base. Where the base is molded, these openings can have an axis that lies along the radial
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25 conpared to an unfilled walled waffle structure,

slot matrix, or channels that run fromone end of the
whrewshesas e to the other end. I n enbodi ments oPCT/B2006/045090

i nvention, the openings inlghe rotatable base or brush

core are filled wth porous brush material or foam

The filled openings provide support to t he overlying

V en e. . .
I e L
contaB’meh/‘éle pomasl pmdiaxnﬁoeinsn empedimends b 8% préentifi€entivk 8re nbbfidially

n mbodi nents of the WO
POS“‘QB%?Q)‘*@ ﬂ%«drﬁ%ri %&%ﬁ(mnm@cw@g%ﬁt axip (hahisisppstantially

paralBLHRRBY fadfaDep@Mash kS ar i‘h@ RBId pitee 'F%P@'ta?fgﬁ ié\iiiﬁ%sem&%s and 926a
rot at abl e base has a foam core, f P

in FIGb47e mgliadlyposigipaeds aiils @ppomgs stitfeasPp@mkaratg Ibamnesiher ekmple an

t r.ot a e base h
orn SRR TS R RN Gl )L 0P SRR R b
of thmﬁs‘eatiayenttlbﬁ cart Bperang aombinhtidhest s8eHp@Rhingt PR vaiedihaioRghble base
b ﬁh 5 Th ol d voluge of the rotatable base wall
can ‘Figi? PR AR 8 288 T PR 198 10 ST e eRpRARF Ftpre tigwvo plates.

Unlikk behePbRSIB e6res WhCHvadHlyfrhathigy pdsﬁfohé@éﬁsén%s S IR B Ghich must
for the rotatable basé. |In sone nbodi ments the voi

be maghngdrar Ppldad Hgm wmelds wéthsiseatan, emb@rbmewaioif therprésenii idvention can be
de SR MBI Blat 89 LM L of the rotatable base can
e er ange fr or?t aﬁgut @.\15/0%?% % Eolﬁt 40% of the base vol une.
In other enbodi nents the void vol une openings of the
Thegptatadls @Spa@ebwtannecblasnplaangenfandxm mbbeitenB¥of@ had havmg two or

r enbodi rom ab
mor SN N bl S SRR G SR g T
mold vayl herempeddenns thorotigbly bisd GELAKL bt SiisaduenioyRdn bs8¥nd molding
e base that. _underlies the brush or foam

procegs e Sine b GrabtpEe FHEAbE 465 B loekechyith hotagd, gasome

emboditrehtsfiRataible 5420 NgRadBESE hdld asHé@crﬁ)@@ ) H@érnétfontaﬂ?atent application
surface of the rotatable base in fluid communi cat

No. P%F S 20RE OBBH08, @ﬁomhetedﬂsrm@biawémmemge entHRtys ardgfeamam sponge is
used tb #MYRe 5}3'69{95@9@11}% r@[até‘?)lteob%g ?[llltso %% %{gdltrrrl]e% tt%t t%t?ﬁg})ase is placed

area of e In con € pa
n a meldradiarfenit drisheas wnfilecartarsedadior iﬂ’m&ocapaeim ms waRATodm filléhg a

about 8% to abaut,.30% .and in still _other
portioh & b9 b Speitibas” 1t oIS NS th 2B SPYRYR Ty hgore fipibgbore of the

rotatalsielbiseead att@docks tHehEalﬁ&ﬁth thérotRM@6dseM t h the pad. For

exanple in the enbodi nment that is illustrated in
Inb Eace ea of the openi ngs _.account for
m%ib""ﬂiis %‘W RS FALSLA s ioloiss Sartea dathdmiesin e bore from

waffled@tihdutllds Ang 041 Refkickdiddid hbe. PLysh @ca&g‘?ﬂ@\?% #iRl S| eﬂlg w, , they

In the enbodiment illustrated in F surfa
may ngl YgniysURRE aistisigs highly ermpdisotirugverdbamh Breshowe with channels

along %tr%ngﬁt%gtaa(fg empty may also not evenly support an overlying highly compliant foam
which may become compressed during use further restricting liquid distribution along the length
of the channel of the brush core. In these prior art devices, the foam or sponge does not occupy
the holes or protrusions into the core, rather it rests on top of the holes or on top of waffles or
outer brush core surface. In these prior art brush cores, it is possible that during rotation, no

openings will be positioned over the substrate along the length of the brush core. Embodiments of
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1028. The greater the anpbunt of open surface area, the

| ower the pressure drop and better the distribution
w@pooziogsgl from the core or bore of the base tBCT/H82006/045090

substrate surface through 2he overlying foam By

varying the opening surface area and properties of the

foam for exanple the 25 porosity, the flow of |iquid

t. .ot at abl e, base _tQ a subst.rate n
the AL KNG o BHer@enei il g B R B iRt B B i Ot e
brushoord, actowsi dflehdnnels pofmatix e irdthe WABBE tHe core) EHhBaIhentObf the
~_the present . jnventio re radially positioned about a
PreseRghY T HP PEIAHCI 681 e Binigitem e Pt 6V Baseiace Tergsscor opening and
becau@P6MhB %g$§ﬁﬁc@ﬂe@5ﬁ&iﬁé§?&onﬁﬁ&s&d %oﬂéeo({lﬂ:s fot’ s‘?ﬁhﬂ(wgp Zﬁlpeded the

emanates fromthe rotational axis of  the base.
flow efeuishBemitke Gpst eldipre toHbe epcmge mirfrgs ircemtdshwish dre sukstsate. Further, in

' : : ial.. WD 2007,067348 .
ool il 6 A8 a6 el R P S LR o g foum core can
provigd sppont Settle bpenireds doit the oveatyaicafoh@ thabehat Coltests tReIbdtat.
in the surface in contact with the porous pad or foam

] di ment.s. of .t h re t _inventiaon are npt .
Th e F PGB Pistia BRPYRE) Bt orar e b Bese i formed fom a
singld thegfec@prslinThe f@BudideanBe aXy Mmatehal thitTad H@ﬁﬁaé‘&i b tBE rotatable
aral | el t£ t he Ladlal separation axis of the nold

base. Jp sprae eipBpdipenisheporgpepadrigmolded @ntytbe hatg sodghatgt ingerlocks with
he baké.Gn BnAr Ll ki N ' .

oo i A S 08 SO B B v
base, the pprogs pad inderfogking With ap teesttai pomtéeh ofthé encan nope hase@pkiikgs. n

i: t ' of the.present..inventi on can
some piflodiihefi e bROELAROLES o e MTPER S8 R Bihog Che
rotatable base can be nmade froma nold having two
Thsi taseean ingludd or compesenbaditneidpenims eich abuttnooliplited &Schannels,
{ ke,other brush.cores that. have_only radially
slots, B R Sap PR i PBied T RSy ol e, rounded
rectangieg bllipedl closednpligts drcf and b frelossd sMapdd i1 Bn@ESrhiRRations of these.
enbodi nents of the present invention can be nade from
Tm)lds that do not. require_side action. The rotatable
HSSE QDS (0 PeoroRtian ) LR Al c PR At TRl b aRbmted from an
outer ffrfade HhE bhR\ BYirnWOsuBface SMLELRE Qlﬁr%§g}?‘t'g? Hald &4 Tﬂ? shape of the

.thernopl astic optionally containing a OW ng agen
openingst HeluRBe ks Agleyrbthemisicrrall an wel a3 Seshand oftit dpeeing on the inner and

ter §ufaBd BPhELRRISH BE - iypdsed Iy a o
ouefgecond nol%?ng ngR%%g% gg@g %?@igﬂgﬁ%¥8§ m%fgggg%agadnrme
openinggtien pelistrats ichstreatgrd Thmddddooloedhited hekiogs bte inveftion, the

. odinents the.rotatah] e bhase is.placed in a
openii3 ¥ SIRGCLER R deit Eh Rb Futant M%’a%atdﬁ PPRIEEIaGY or
substahliallyRGETA1IER00 1222 Splratibh 6.0k BOHBIESatB@S BlatlcddVd be used to form the
inits entirety, and foam or sponge is used

.referenc y ; .
OPenIRgEs: f 'lﬁ_eFa‘ﬁﬂeS%aﬁ%trﬂnr?@@ qiihe meldmbate esssnieally bassets thameldipate. In some
molde@RRBOHiRAsSthE bfediMstbABl R PESFe b \%lﬁ%? se L1Bp& eﬁpdeq:hosen to
and a foam brush cast on the outer surtace of® the
allow metdingdy] the saseblabash withamefor klorigpeaings from a two piece or two plate
mold. The angles for these sloped walls can be referred to as draft angles. Embodiments of the
invention include a mold with two plates, in some embodiments two or more plates, the mold has

pins for making a rotatable base with one or more openings with draft angles; the openings
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20 portion of the openings; in sonme enbodi nents the
foam or sponge forns a core in the bore of the
WO oaoaetshe base and interl ocks the foam w th tPET/US2006/045090
rotat abl e base. In brush cétes with waffles, the
wal | ed structure isolates waffles with holes to the
bore from waffles without holes and can restrict
fl ow. because the '
providg g SesSpalS i Ot BT, g TR SGHE ashd 5 Wi 68, TR from the
inside 6PMRkbtaRAbIcHALSHD a@ordud uaA oBrHdwtee SR e of the rethmhiedlase. 25
along their Iength that are enpty may al so not evenly
support an ove i ant

In SRLATED GBS S b G g ReB AT et o WORT R o ha

can f01lnlf1 %’1115115 %‘ragft SRl b @Nh & oRiebit Besel @B dpeni@hs ddbke haveadmngis that is
brush core. In these prlor art devi ces,

t he
apprommawimr sobeaiellpwallel ¢ the@caxnyof thvplanpighaicdivdes the rotatable base
into t\xpo{‘ll‘ga‘i%caf n rrféc’al 'she'ilg {)Itoé;b?tlézr%r e[’th p?atng &clddes fh%%t%u&ﬁl 5P oPhhe rotatable

or outer brush core
base oﬁbmtélaeae IAt ﬁtdn pﬁ@lw ofarpeainps tmrths totgarle basejate gréented along one half

B e e

half cynbabal GREIE oﬁé@@ﬂhm&s ThE h)& &%Eﬁﬁ@gﬁﬁﬁch half shell provide fluid
CT/U82006p045090 20 the rotatable base o

) t he
flow cpmaB@iretiph bEHesoihe ingr palaghedhire af %aqut%blggti?&tlf} (B Optigr surface
of the brush core, or rows of channels or
of&e&ﬂ%ﬂﬂ@% Tots in the wall of the core. Enbodi nents of

the present invention provide access to the liquid
Vdiq vohutrieds bt@ﬂn@gaatreaem@ltlyll%ﬂ?&f lgegth g dgessrof 85&4?%3[%%18
use , hil
e BSEATE Oy Vi 1 B8 PHILER, PR, SRR B PR p et
minimliigglithd [Emgonodt thﬁzknms ef the bixer @hich catheptspolhgke Slld it a parous pad

e G G b T G b en TR PR v o
the baMa%ﬁie@hose‘hh@rﬂlﬁiﬂﬂe thOBALGR LEPE:Bs mRfeAN ddeusetpipotht wall of the
t he openings for the overlying foam brush thg
base. Fhistcan bs usdddo supimizaihe opyhaee 5 e sptaiphls datemd prinimize the pressure
RensaRAHHIBAL vasthe base is
drop 01%1%H %? r gﬁrﬁ lg)%‘gﬁ%d tﬂéipts\(}vo |r0| ece rlm . 23I§he por ous pad
can be any naterlal that can be placed onto the
Onectnaticalihent of thelimesation 1y agoeld hevibs anaeimere plgies thefrcgnbe used to
form 4 rogzﬁalfl% {;msgd %e g}%ﬁ@pl&t@? cﬁﬁ%ﬁl Tide Qn fhal sHﬁttacé WHE Bh@&knglore mold pins,
n 'sone e I ment s, e porous pad is
the m@a@tnsl Have amds that iventetanpelhy payslldl to @ beparativatsiblhat bisepsethe mold
plates; ﬁg por Bﬁ‘t gl’é]!)%%)g‘gl o ghtl% grgoldl'{?] mag%fa(?rgo r}%sggsretth%ot@lag £ drive
end, alfhid B, aH $nrRASLFA08 IRl A Sildr@uihdehibe itle afidbatadatfRces of the base are
base.' The base can include_or conprise g variety
interoopenicAGY O5aERTAE BENMEGOTPRHDY B O EfAn B renines Ristea
hquldsfl'o% fhe Hﬁergﬁﬂ e oFHRIGE t%ltﬁcﬂp&ﬁeﬂ s'ﬁ‘f‘t{aé%ﬂ'tﬂe Badt. not
ed |pses rectangl es, pol ygons, rounded
rectangle el lipse, closed spllne arc and any cl osed
Emsbahesnts of l:h@dnwgtlgroqaqu:g{lad@@ r@(?ldtnget@@chlnmg or a combination of these

operations. Generally the openings between the inner and outer surfaces of the rotatable base can
be divided into one or more groups of openings, each group of openings lie within an arc

described by the outer base surface and the rotational axis of the base. The openings in the group
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These openi ngs can be positioned about the surface of

the rotatable base and extend froman outer surface
weowhersse to an inner surface of the base tPCDU§IN06/045090

the base wall. The shape of22t he openings, including

the angles of the sidewall as well as the shape of the

openi ng on the inner and 20 outer surface of the base

have %?Qxi? ﬂlg’?ﬁ%ﬁﬁﬁarﬁﬁllgéﬁx 14 (ta'o ?lilli'mha 1%%05 | év a&%&olb%g éll['.oglgi ige portions

descrjbnd im Itfebergtc sovan imaedniha eﬂne/ar differesat Migld h:;mdnﬁm\gﬁ gﬁrla%ouﬁ 12%3 surface of

an arg (gfetﬁ? Q%rsq can P% rétaa\égf(fas that %ﬁ%ﬁt}%@%ﬁ%@ﬁo%ﬁgﬁgﬁg rlbltsiaqﬁs thg arc for that

po111d31aff&1|1d ®tatitde b6, F @déxﬁlnpléeﬂlqﬁ@temgﬁlﬂ%hﬁllQgtrafgﬁl iff FIG. 11, ppenings in
te(s) that could be used formthe openings

the r%%%hl%basg &prabadivisied antp sw)groupﬁe embl @smM@a ass;\emtmmebtyto the

rotatnl%a? Qﬁg gm{eps%ctq@l (9' 19'5@51% 1 1|5% nogewgg llﬂ%glgg grgqug‘égscnbed by an

ni ngs can have a sh
arc bﬁt\aﬁﬁnﬁé’ aph d§@°halitoﬂt thalbhew 160l 'ﬂhl@ Gredp df B@mﬁﬁ’és&fa@@ﬁ ExiPaReis

AR
The opaﬁﬁg I EXS ib éh @®tithr gfdup ABE8Sd b}Eﬂpﬁg 'b@ﬁ&rgeﬁ 186° atniae}.60° about the base

invention include a nold with plates, In
1154. Fs grone 9f epenimes havery axigpthat e substam@alfrmmallm thp ﬂms 1 ffrt&z that
I e _ope S W
i 81§ 85 P05 B SO ke

rotatabi@‘bpws@@ﬁbbe()hﬁﬂ@@mt@thrq@requalc@om oésp@mﬂgs&hquplm,eﬁtﬂyrﬁ\rcs for
d flow,

N T MY AT A

openlmnﬁ)ﬂ& fpratcbrom wobld laué &f a:54thhaie @u&ﬁan‘h@ﬂfy% Ahiad abl, ﬁné)@%emsect the
gue enbodi nents of the invention e rotatab

first alﬁ}ggg i RE RS éhepqeaqrg qrq Vob]ﬁé]ﬁ}/%@sa&lﬁﬁlﬁt is @abﬁtefn@plﬁy parallel toa

line thdBkik&QH ﬁqe@@&fn‘d a?c,nﬁl 188°, Erﬁnéshﬁ tﬁ%ﬂ'& %gl g D3RG hird E&% %&%uld have an

openi ngs each have an XIS proxi na
axis thafiisubgiaritially paigBeldd h dine thet bisest meahlré annfat B(Dﬁé’ pl ane t h at
divides the rotatable base into two half cylindrica

Méhg kclr%h@foteﬁ@d'lé b4 %%1? lylv% RLARE LG elutﬁ Sl e brﬂr%;t %tlé]? rigl pins can

axis of the rotata base or Dbrus
contaqyl Thenotdypios capgene ﬁxg$ame1 ot diéfercnt Eh‘aﬁbl "Ehd)raslﬂ dah Bave two or more

plates ?{11& g%ﬁ’le(ijat(\%,\ﬁp %g n;él)ﬁ]tg%aélg}?&e moﬁ;{,%}g? trelﬁc ?@g cgglrétalpgptm%fof the
cylinder sheh o€ theabianglettase GEEMAGord) thenﬁ))zshinib@kfsl dFdthe i%béﬂnoﬁ the mold pins

of. the base. The hol es or openings in eac
na mﬁlgllﬁtlat% H@F forp, the PRR@IFGS Bpiayeen thel syifacecimtbarecafithorotdieelasa have an

axis tHah® abpraQImaialy B@%sﬁﬁh%ﬁﬁ/" at albforh% a&%t\)@ih@;’il) gec\?%ﬁ?lg ﬁ%ﬂ?]%lgt% and lies

outer surface bas o

along Bsdinp N@ncgmraé]@wlmlﬁq mp]ldméajesby be e«eniyﬂ}y S@paraﬂad ¢lonessh othet; hidis is the
- ts.th of the .

R o I A —
parallahmﬁhmradlzﬂg;e}bdnﬂldneilxg;tdf tiy mbldiptka e F6r Hfwd ﬁl@tebﬁ&@ whahd thbmold

can o % y 5 éle? W th orous %
halves contac each other at 0% and 180° along a circle scrlblngt e rotatable base cross section,
the axes which bisect the mold plates and allows the mold plates to be radially separated from
each other would lie approximately along lines passing through the circle at 90° and 270°. This
is illustrated in FIG. 11 for a two plate mold where the radial separation axes which bisects the

mold plate lie along the z axis 1158z in FIG. 11. The mold pins for each plate have axes which
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15 material that the liquid flows across or through.

In sone enbodi nents the wall thickness (W) of the
whawa/0eBa8 be chosen to minimze the amount of POF/O8R06/045090

mat eri al occupied by the waBl of the base. This can

be used to maxim ze the open area of the rotatable

base and mnimze the pressure drop of fluid across

are stE%nt@a%x&ﬂfall@?tg t 1rs] %Eaﬁ(if:% Itrip% rselga(r:aglowfig ﬁ &@f@?egq?@ thyee plate mold,

whererihe mqhdl plhes cotadt eEc&ﬂotH@f A96U21® 2Q F30° Mo gLttt Sibing the
z&f e nold plates can conprise an_inner surface

rotat etsbﬁ

Sf‘oﬂesSoSFct}ﬂflr Srefigl sspaation AxpeWHish §iseettbe maldeplaias and allows the
three @l Eplhldato B&a&ﬁ@?&&:‘ﬁh‘té& 4‘%“ QQethJtllxe? lwotuﬁiel?e n%%pd(%{ ﬁ%ﬂlt gﬁalong lines

axis that bisects the | at es
passiggthrayeh ghsrebicleed 39t 60 anddl 76° 1 Eorrmk ef the rthxbamﬂﬂ glateage mold pins

end ner surface
would e iASkcf ol o Sanedio hitall AR 8 s StpertongR Gy e ot
two ntdiképllaas e/oardehave pineixeoneahedlyppraleEoahe RUCRNAPEMM HER plate radial
ins. The openings distribute a f

Separ?t O&&‘F‘?f ’CF¥ ﬁ’il‘fq]ﬁé M‘?nghawg fopr o Brorg patep saudd elgo ppsinlatlp configured
and u§ddlih @ﬁlBocﬁfneﬁtB %f BRSBvenEBR S LR Su ﬂfn tflﬁ_geilﬂf‘fﬁ%i} tﬂ? theffloplastic

be nmade bé di ng, nachlnlng or a co
materiah aadeflexihsbtyant| |t1@m§01d(mm1 mamy sethevajadni frgthe lpeltawelmmehfaeon of the

axis off %%olgﬁgls QHtGEs é}%ytr & %eelsadﬁ se égrgtl d oegxaets %}%yﬁagg)?essggc ﬁansome

di vided 1 nto one or nbre group
embodjmsuts t]oef vapipon cegisbd less thdrt 1 degesas Aibm paﬁeﬂﬁz(; fih b@er &¥bddigents less

than Qs 103 T o R i SRS CT0e W Hgmiion, he longer

the mAITTH&IGRIHIELO4PA0cibRiey RSy MhradrBtitd GHihd Statable base.
substantial ly paraIIeI to aline that bisects the arc
for th descri bed by the arcs can

e.gro port i ons
InpiR 485¢ P SRRLES ,moj@ fthemektfontigreataisdaratiys arcortcrmgrdseighat mold
pins chiflcdriRt. ST 6K s caﬁrllla@e the Qimé &edlﬁ@x%rft $3Pe. NRVA A o?%ﬂée%nold

that is substantially parallel to a ne' that bl sec
forms halfgykinden ghellingithe fotntatilobasopr binsh capt.aThbpias baseh nfebd that form the

open GXRL B AR SIBRIIE L WAL LR o 5 Gt gpine o

divides wosaprmigp she teagiortiles of iHeimgd forak€ronititle b&sPaEE plafe fldRides the
.rofati | axi i ntersection_of 1158 and 1158z). The

oL A SR B bR 0B, g i, i nd

w1thm|i1&itre\fﬂ€zﬁiglé§ it Wl faROiatifebRaSe d %ﬁﬁ%dmﬂﬁ'tssofgﬁ@ﬁﬁperﬁ{on can
openi ngs has an axis that is substantially parall

mCIUdF G1Y FREIYINa{on pf gpenipgsaithanslewithput draftangles Srivmen bo madelin the
tatati8B8asRloPBS: T '
om0 g0 988 T NP 98 0208 Bl o

two plﬁcwem@iéeed ﬂ@mqlﬂﬂstlcmtsm@r Dapendingapen mmxﬁtau@ oﬁlﬁleahmﬁqoplastlc
to .the |

maten%)l e§1b§’li{§ (S)gﬁlg %1 | exﬁatr I?alﬂl_l_%le:)ne vlzfaatggbmléﬂ ]]?eﬁ erentatlon of the
axis of:uhe niohi piheiwih edspedt te1thie2-dxt¥ driritHal Q%I axds mE}OB@ﬁx@@nﬁ in some

ould be di ed into three equal groups of
embo gagﬁmgi@ 3$S Wn dP degregsdfrom parallel, in other embodiments less

than 4 degrees and in still other embodiments less than 1 degree. The less variation, the longer

the mold life and better reproducibility of flow characteristics of the rotatable base.



10

15

20

25

30

exanpl e arcs between O to 120, between 120 and 240,

and between 240 to 360. The openings in the first
w@e@a/oemsus d have an axis that is substantial | yPEERUSI00€D45090

to aline that bisect the 25 first arc at 60, openings

in the second arc would have an axis that is

substantlally parallel to a I|ine that bisect the

Dr@@eg dsa@et ﬁsta?ré'g 9, af@%lpﬁel sré %a’é’gq %ﬁﬁ }nh .dgpq%tg ﬂ&?} tilﬁogﬁ?ole base
and d1£’cﬁ5§tla lngld ftdin helUoretotth@bublirgetéing &eatéchl Exbnglles (ﬁ‘tvaﬁ&(k draft angles

| ds for the rotatabl e base can have g cent 3@5 AB.

(A, B th thas e berforpest B thaambofimeantp phibe seiptable SAteALE S o athallety

Draft &gﬁ% n?a?%e@@é’c%bte@ felafd%o gﬁesqut aft] %BIFOX%}HQE@ taniddfit tBQﬁéjouter surface
two or nore | at es d each ' pl ate of

of openidlgdlinctnbasayv d7 onﬁkajngde s anc’e’ﬁz:he hm:sdaxggea‘t to rpigiahte base opemngs 726

ana THCESHODFL L6 ETRLALED, BEShin b MR LRERLAN 5298 rac. e

non~11ﬁ’1'1tﬁ1% drifPa]BligsHokatrelatiheto 1fneg M ddieP,epé ﬂEQ@f’ BEtewadimiting
the surface and bore of the rota%%BLﬁEba e -have a lo A
draft aggled” tSﬁhQWfll elaiyp o lnerah @ng Pofnd Regiops/psipg fifady angle A s

shown r%laﬁ()e f Wéﬁ?gbdnﬁglﬁfﬁaﬂg@A @iﬁl(@&lﬁﬁt@ly@m Eh®9diments of the

I he which al |d plates to be
1nventlcaxindhdeyowemg$ witbdt eass mne étalft a@ghe ffhe ffiftcangle qapyanymlong the

01rcun?ta Ign%cr% nga ¥at%£| e e‘?sxl lustraftedtglﬁth ltngougl g% ‘11;1/gs-liﬁ %I@]' If]eﬁnqsilgr 7A,

ve an axl s 'su ant par a C
lines B, NB,, baliP-odre Separiatereotirxths plahe Wﬁﬁaatn@hdar@l@st én offier erpbodiment,

s e b oD oG L e BB B 3¥re a e e
as Py ﬂhqu@t A0l @aRASI80 G WASSopRARE] @Ran 1&&@6(:@%@%)1%@1@518 bﬂ aheffle other than
he nol d plates and allows the mold plates_ to

be
90°. Tlaachxaﬂ foyths ep@nmse;@ch rhpsedn &R otBronkidtl bl lig gssentially parallel to the

t I
T
featuré Wﬁ)onhlnﬁige thaohadewlneft mglehses thatlihade apepiagatandnaveawel pastiophthat have a

kRGeS w81 LR bk RT8 A0S SR e poron
729 oV 2R3 77506y BrS TRCTIHISRAN 668k 2OALW E@ea bperfingasd aafdraletl yn the

parallel to this z-axis or radi al Faratlon ax he b
surfaceiof thegeiataple base, B optioN! Al %Vlnga%?él Bt He AsTH E‘Fﬁ‘ﬂ%" © base

provi QLA %S ﬁ)atﬁpﬁf%pﬁ{d s%frfagé)‘eext%ilé)foﬁﬂ%d%‘)ég along a circle

escribing t rot at abl e base cross section, the

radi al separation axes which bisect the npld plate
Asilstztebing IENEL, pinsrsaeh #ol /8 4l AP §omghpeny hedf th?mold 780 can form

opemﬁfsgﬁ raqirﬁ(ljxaff ogme%%ﬁbfétﬁ%ﬁé Eﬁcfj%llntﬁ sxﬂmpa"s 9% ﬁ%ﬁlea{ éécond half of the

I nes assi n e circle at ,
mold a&ﬁdceﬁﬂf@rm Epnnn[gsen tfe sbdn:eldtHa}fe)é thnaabtatapl@tae@ﬁ% é)mims on the first

ot R RS AL KPR LBl oonsh 1

1 andFQ. IRIuGkrAk @ﬁeﬁﬁngélﬂhﬁt HaViootR o@hﬂbr@ﬂ%@esidl&‘ig the biralnhfyrence, the
parallel to the 150 and 270 nold égte radi a
openiggsyae Betilapitedte thepedmaEationg pyd capdedle wap KSR or
nore plates could also be simlarly configured
Flow uniformity in embodiments of the invention can be determined by applying a fluid to the

inlet of device with a porous pad slipped or cast onto a base and applying pressure to the fluid.

The rotatable base can be positioned horizontally and containers placed equidistant below it to
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and used in enbodi nents of the invention. Depending

upon the flexibility of the thernoplastic 10 nateri al
wa@ee7obmxs bi ity of the nold pin material, SoOnBCT/US2006/045090

variation in the parallel @pientation of the axis of

the nold pins with respect to the radial separation

axes may be present; in some enbodinments the

collectI fﬁu%ﬂﬁ.& %@)g%xb ]%),F?%Spsep%]gg 1nn T,}Ijg Bgﬁ%gtlile g%p E}léao r@r&%gﬁh and into the

contaifdrd.| MuRipheEon@iResinaRpe Ssell @ 8erhan hk r@t@@bkbﬁbaseT\hElch essvary
variation, the longer the nold |ife and bett

depending rpeiuibE Bize Pf fie bpscrand fhearsplvtcmentites g m&FS“f%entS taken. Where
the ba eqﬁahgéjgﬁggi?&?ﬁe ? ortiBnd %ﬁh&@aﬁg éxﬁ hggt c;ap\éﬂngs! @%@b%ﬂ)ﬂhe containers

ot at center mandrel
may bt heed todétermipé the destuibusion wniformifpemddlos rpﬁnghcgmf liquidghrough the

prot 58RO SRS TEOBRE P25 R Bl ISRl s o

rotateddrdSHed&@fethentt e biarioOs 8adds suoh & ¢,1981 18‘09&1(6 I't0edegrees with respect
openi ngs have an axis that is_approximatel

r .
to a refsupse RATE aR i cpirdsr| & avgaghelye ehihslioy a%f°§ (B, gongers, and also
for thed(Lﬁh%ﬁtSpogft oRERAH Bl @ecteljrxﬁﬁedt VR s DAL LinBREnRhts b e i ltibiPh uniform

tata e base. The plane 1 ncludes the 20
or essmmakhy inoifiarn lapiid o dt:‘h@tefﬁ oy besathke alras & 3@% Wrihesmegsyras average flow

at one 8F 8’1[,0{6 raegeégnece pom‘%l Wgh()) p%nrllt%1 c:roér’gl ot%x%{o z?ble %\%is%hlgl&)mg embodiments
of the &W@@ﬁhﬂ'@ﬁﬁl&)rﬁfoﬂemnﬂwmw&mﬁbﬁﬂ ligaid flomnddviatks 1ess yhan about = 20% of the

conbi natl on of openings. with and WlL{?)?houtf dr bl
measufglAverrgy 5% AarROn ROTE REICRER BATES PGS BATET 8P raagorﬁs g%‘}rfgtata °
base. Wth a two piece nold. The axis of the opening can be

formed froma two piece nold and thernopl astic

materi al . Depending upon the flexibility of

Alth@eglwﬁ@b@@me%ts obthe prfeatiombavgbgen fesgiibsd WlflythPOI‘tOHé P fepm, or
spong® IRt B Rler Pa&%thvtﬂé bl é)IQHOIleQ)pEIBﬁ%SOlﬁrt@ﬁ! $a8¢ being a polyvinyl acetal

orientation o axi s of ins with Fespect
based totcrial tlze— laxq:rmoo fis meg dfinaled sy meten.- &ths cpynopgoam or sponge

maten?%&@a% CE%RC iad & eraolggc{m n?% Ithréerg{a%ab?eihbe s%,/ %f tirq] %g qg%s @R bQ Gsed in

f om par a
embo@RiBAEioMBRtifvdn€ss Thddambr dp'ngge emterah® selectsd td disteibhierliquid to a
enbodi nents | ess than 11%%ree The | ess var.i ati

substrRgnd (511gRin PEIREIAIRRES 115 Oyl o SRR OIS PPLRAT | 1l foam or

spong®Eard heaW a GBREASEEGi LSy 6)‘6?@ e fahe: thot ahdblasrhAsa. thidghout its
2007/ 067348 PCT/ US2006/ 045090 24 Draft angles for the

volumgp é’mnngsstypaimfl fparamatesielsayhieh BAY be vseddnghpiecbup prgmes lipitgdio

R R e R S R

draft angles (A B, C that can be fornmed in the
Acmcbtagecrmm sndbdinteatsradtizt iabtngioh as@bameldgﬁ o%ing melds|tmt do not

Draft an
requir R tiel Qapp Bk mabey vlb G L bR Bl b g bRl Rres ane
side a@fonaReBLPR@SIvE hd herckasy: thﬁomow‘ah‘iph evelelusathdr dddildbeused to make
ernboc:‘hlggg%@if ’Ea}geg}ergstem‘bgﬁ%glgg&gn g gntg,gee%\ti,tgg ]Zié& I-r(gfxtagla Z)gge of the
presett@len@n RREANIGS 1 hRe 3R A fﬁﬁ@ﬁﬁfﬁﬁﬁthat do not protrude into the core

which can lead to less uniform fluid flow at the ends of the base. Further, the large openings in the

rotatable base facilitate the flow and distribution of viscous foam forming precursor mixtures and
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non-limting draft angle Bis shown relative to |lines

Tl and P2 and B 34490. The non-limting draft angle C
w0 g003l0ama8 r el ati ve to lines Tl and P1 and C 7-BODUSZh&045090

non-limting draft angle A2s shown relative to |ines

T2 and P3 and draft angle A is approximtely 90.

Enbodi nents of the 10 invention include openings with

g e R SR TE L e BE SERaYr e

formln% Il t Tk ebviRies ubiorBibRUSB L AP freventssclabGue fo vdids bhds
lines P1, P2, and P3 are shown intersecting the

1nmnmﬁﬁaﬁﬂnw58 at right angles. In other enbodiment, |Iines
and P3 may be parallel, non-parallel, or any
Va@% B&Ité @f{t}l@fn s di® ﬁﬁ/ent%%lﬁ e, dlﬂls@ﬁtea%ﬁl 1eﬁ§enpéf td the Blfowing
I'S” para to a wall opening, it can intersect the
non-lipitiap exddfd8s.at an angl e other than 15 90. The axis for
t he openings such as those in FIG 7A-Bor FIG 11 lie
essentially parallel to the =z-axis such as 758a.or
1158z that is perpendicular to plane 758 or plane 1158
as shown. One feature of openings that have draft
EXaMPEE li s that these openings can have wall portions
that have a thickness |ess than the thickness W of
Thiskesampleatiadiates Heeswuaii4d wapdsergilly uhifent Bew@f pliquid trough a porous

tion 729 of .0 In Thi
o Y85 e Rt BRI I o By g
determSiBdit3CRpBing Hfuid o ﬂieallﬂbieofblaslee wnthetqmrrms @hd cm;t orﬁto a molded

bl t . mat b
O N TR S
applm%%re%%jﬂoﬁﬂe it L H@\M@a&f%%dsﬁoﬁéﬁlorﬂz@maﬂy RS Sdi€dinedSwere place

764 fromthe one half of the nold 780 can form
below dpetvivivg ot snecidicidistancestalopliest fluidethptdioated Hiraugihthe roupys pad and
n 76 froma second half of the nold
nﬁﬂd@%&“eanéﬁ%?§¥§ggﬁﬁﬁ§s in the second half of the
rot at abl e base 754. Openings on the first 25 and
In Mde A dbela, rinefis itheconslsdgessare i rig apdebie relatiyg gesisense the
h ther ough
Conta“ileil gbvseflr(Lt7g n?é’B%%T ngs ‘tha Lﬁl_k{n a(\)r}% %%n g{é osrq-}rerf'lolgle]p;?1 s %;%@%t?%%tgm"m
mnmmhhﬁeC|rcunference the openings are not limted to
these illustrations and can be the sane or different.
Flow uniformty in enbodi ments of the invention can be
determined by applying a fluid to the inlet of device
with a porous pad slipped or cast onto a base and
applying pressure to the fluid. 30 The rotatabl e base
can be positioned horizontally and containers pl aced
equi di stant below it to WO 2007/ 067348
PCT/ US2006/ 045090 25 collect fluid that flows through
the openings in the base, through the porous pad, and
into the containers. Miltiple containers nay be used
underneath the rotatable base which can vary
dependi ng upon the size of the base and the resol ution
of the flow neasurenents taken. Were
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reagents through the openings in the rotatabl e base as
well as into various portions of the brush foam ng

worRiod/o67B8 s provides uniformnold filling and PCEUSINGE 045090
scrap due to voids and ine®nplete filling. Various
aspects of the present invention will be illustrated

wth reference to the followwng 5 non-limting

| MPLE .1 Thi e | ‘
Th AT e (5 SECHEn Wop e ERIFTRE frrprobtt bR pd i sdev of
averagelfo® U@ teitePAVOttaiRa GolnlMPdsi tast2-GntTheacsuiss diidle calculations for the

rotatable base froma two piece l.o i ' .

data s 140 agt Qr v, A6 B bty Saorbpl P TRDIRRROL 129
h C i d3l19Y, 088 ddade]yr ot at abl e

R D BRI paG ok s mapdaty

(described in Exanple 2, Base 1) and applying

TherewHuillustrae tills of pairebtrictive taiByid dlo™aesosp di drep Arsgs of the base. The

hori.zont al c ' .
A
distribhtiometitif fronghe tdigtalio baseso frecbudsndt ofitint rriretsl ppdb dbe onger more

.into the containers. 15 In Table 1 bel ow. .t} h S, .
openings &Wagr}ol%qdetg { gel?age PW.Vbigiadmgqan bt eur}rg%ﬂg%tlgé\i/ gﬁtﬂb%hbﬂ]of fluid
from tRORJtAthiNOBaselio RS utsiRBfaNRrowipaan (1-7) along the

device. Fluid flow was neasured in m/mn for water at

room _tenperature. WO 2007/067348 PCT/ US2006/ 045090

EXAMPEEZ ~ ~ O 00 MMNd' .,.2 NN-"+00 C/) - N

Tlgls gcagﬂwie&ilﬁsjét%d/oy yq?l?réeos(ﬁ%%?a%d%%&?ac%io%g efnbodinients %9 th% hcl)vention.



OOOO~-ON~-DMM OOOOOCO-~t OOd~00O0O OO
OO(Cg Lr~ cad- ONi 00 al OO0 hOOONOO O O N
wWOR07ABI8 A C 00 OO O0OO0Od ON O-~f 00 Ln PEDUS0G/@5090
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PL~ ~i OOOO0OO0O0O0O0Lnvi HMMMMNNN W
2007/ 067348 PCT/ US2006/ 045090 28 The results of the
tests were also used to | qul ate (pressure, average,
percent stdev of averaé‘g‘?}ef%or the center five
container points (positions 2-6). The results of the

cal cul at1 onslfor the @atey in the Bake areg: (Bake
DIFTE “o4 2, 13.8):| (1785 118 1,98 1); (b 467
vollzik.(Qon-2%. 9); and (1.04, 107.5,| 18.6) respectively. 5
Seckb@ resullts yg lTustriat eplggbtT e or ng7nestricti 00.788
fluid fl gw JGHOSS tihe 9PgH areas Ufl.3i§BeADase. 1_'@@0
. Length 11.710 12.070 12.250
Vol. 10.647 11.603 4.423
Section 2 ID 0.500 0.500 0.500
OD 1.390 1.320 1.000
Length 0.540 0.580 0.400
Vol. 0.713 0.680 0.236
Section 3 D 0 0 0
OD 1.390 1.320 1.000
Length 0.153 0.280 0.469
‘ Vol. 0.231 0.383 0.368
Section 4 ID 0.490
OD 0.925
Length 0.400
Vol. 0.193
Total 11.592 12.859 5.027
Void vol. 0.913 3.401 1.061
Void vol. (%) 8.57 29.31 23.98
Relative flow 0.255 0.300 0.133
channel length




results also illustrate that the one or nore openings

in the rotatable base provide a uniform distribution
woboo7losisds f rom t he rotatabl e base to the outsi BeT/ob2006re45090

porous pad. The one or nore&0 openings in the nol ded

rotatabl e base provide a uniform and unrestricted

distribution of fluid fromthe rotatable base to the

out si de t or ou MPLE, 2 Thi s,exa e
The TS blat el 3 1o ST PR SO Ao B rigHS g ekt range
from aBHNRYL AEIMbS: St he i nvention. WO 2007/ 067348
PCT/ US2006/ 045090 29 Table 2. Base 1 Base 2 Base 3
i spl aced 10.68 9.46 3.97 volunme (non Section 1 ID
EX@WEI@E(? 720 0.735 OD 1.390 1.320 1.000 Length 11.710
12.070 12.250 Vol. 10.647 11.603 4.423 Section 2 |ID
Ths esanpty. iBerratys gwdlowtistiibygen Fomaporousped of afejeiblg bassn The
0 t
roatetf S0 A YOl gl PR B O g gh Ay T UBme he
metho@ oPBanipl8 8 3wlh 868 thideessi o r@ 24 imrhes, 496 dOicOhad2B appronippaic

calculagedvmdvolume 0(%5;%)9.3 Total 11.592 12.859 5.027



Void vol. 0.913 3.401 1.061 Void vol. (% 8.57 29.31
23.98 Relative flow 0.255 0.300 0.133 channel length
wO\BD0200784967348 PCT/ US2006/ 045090 30 The r esuPCBHUBID06/045090
Tabl e 2 show estimated voi élvol unes for various

rot at abl e bases that range from about 8% to about

30% EXAMPLE 3 This exarrpl e illustrates the fl ow

di stri putTonmfrompa—poteusrpad—on a rotatabl e base.
The 5 rotatabl e bage h$s t hrough hol es and drive and
fluid fyttings thap _infrude intjo the core. Using the
nmet hod| of Eliarrple é: wiEh W&l | |t hi ckness of 0.204
i nches, this devicg hau‘“an Apprloxi mate cal cul at ed
voi d vplunme of 5%, WD 2007/067348 PCT/ US2006/ 045090
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containers in the Table 3 a8bove gave a fl ow average

of 132.7, 123, and 104.2 ml/mn for the [iquid water

pressures of 2. 02 psi, 1.15 psi, and 0.5 psi

L R e

of 13226133, a8 80LS n@niie fortthelifia eatep pessimsas 2.8 dsXAMBLE, 4nd 0.5 psi
Thi s exanple illustrates the equalized_or. essen
respectirily-of B§ FnsArdoteviRtion gein geret aﬁgﬁ agetges oy dhe qsafer %W&) ainers was
257, §§§5P@@59ﬁg 1%%%m&@%%§ab|¢ base (an embodi nment
ar to FIG ow uniformty was determ ned by
applying a fluid to the inlet of device with a porous
EXosMPEESt onto a base that had openings with a high
voi d vol ume and applying pressure to the fluid. The
Thifesxiampleillesti s Hesiquplired @t n@pmtza&iﬁwaqf@v iy ofptiquid through a porous

pad (PY. tc%ét%g{o Wola&q RieSle Jeq E ﬂtCS M +§ Pﬁﬁ:'g) low uniformity
| at Col | ec ul

tances t hrough 't
was daions] yagphird zrﬂ)mﬂtt(aﬂiemlbas?elealndwuthtaqﬁotm red nasapmferasbase that
In the Ta

bad opsPiggE ' AP VI EF e A TN R BRAVT (i Ba ik Selift Fhs

positidrid€ h@@iﬂnﬂﬂlﬁ}%ﬁd gib(\é@ﬁtaﬁférsaaferabﬁﬁgbélm tlfiﬁﬁlév% at kpedifit didtowes to
was nmeasured in m/mn for water room tenperat ure.

collecipu Fhag Go e Geptich thaROTawRSHiOAET bPS@ ang inip e GpREamers-

surface between 15 flanges (w thout openings) on the

In la?esﬁabﬁé Mbéiox’v nbRe isan gec@ﬁﬂé’ BqSadvaRY HEdsats ivih piieadipBerelative
|d result” in reduced or no liquid flow

posmcms@cﬁﬂm cnpteiper givew ldakadorfeghe fewies. dlufhplow Viassmeasted depl/min for
water 2troom tempefrgcﬂfe As illustrated in the embodiment in FIG. 9, the bases surface between

flanges (without openings) on the base fluid inlet and drive end portions of the base would result
in reduced or no liquid flow. Accordingly, flow data for this example was averaged over the four
center collection containers positioned along the base. The results in the table below show an
average flow across the open portions of the base (without end point collection container flow) of
208, 216, 326, and 323 ml/min at pressures of 1.63 psi, 1.52 psi, 3.37, and 3.76 psi respectively.

The standard deviation as a percent of the average flow ranged from about 9 to about 32 percent.



Table 4

center collection containers positioned along the
base.

WO b@woersnoss t he open portions of the base (w PODUB20061045090

poi nt col |l ection container 38|l ow) of

The results in the tabl e bel ow show an

and 323 m/mn at pressures of

3. 37,

about 9 to about 32 percent.

and 3. 76 psi

1.63 psi,

aver age

208, 216, 326,

1.52 psi,

respectively. 20 The standard
devi ation as a percent of the average flow ranged from
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results illustrate that the#e is little flow
resi stance along the length of the base having the
openi ngs. The results also illustrate that the one or

nor e [ in.t t at abl i .
Thigh b AP D et ETa [ Far e LS BB e b vine
the opeﬁa[@m trherdstAl1PlesthasBaittBe odd @ stk Shélen@fin tﬂaencﬂdascbmsatable
The one or nore openings in the rotatab

base wph wifichmgteropsniags iRy ida P My fom fiskyprteroftid Sor e %ﬂtgble base to
the outgd§ bE %1@ l}%#o%‘ Pﬁé Trlettind of Hl%[]é] cgﬂéﬁlnr'%gﬁ@ﬁl@ pét?taﬂ@%@setﬁ?mtl@@an

por ous Thi's exanp
essentlalllj msfdrmtﬁd uhi'eetrﬁtipdalllstlemﬂlou of Bsisldimn giel rytaulhlefhaﬁt?ﬁofth@)wltﬂde of
liquid through a porous 10 pad (PVA) cast onto a
'mGPOWE&PW%ed rotatabl e base with one gr nére épenings.
Flow uniformty was determ ned by applying a fluid to
the inlet of device with a porous pad cast onto a
machi ned base that had openings with a high void
EXAMPaBBre and appl ying pressure to the fluid. The device
was positioned horizontally and six containers were
Thizleaa@pleiidhstatet fie edealizeé oatssapielly finiordi B¢t etqtid through a porous

I
YT SR T T T RN T

determiRWylaPpRAr SHTHRS he @tletl I deVice Wakla@ofoub phdvisnbias @ ntachied base
IS In second pressure is in

that had openings with a hlgh void volume and applying pressure to the fluid. The device was

positioned horizontally and six containers were placed below the device at specific distances to

collect fluid that flowed through the porous pad and rotatable base and into the containers.

The test results are summarized in the Table 5 below where time is in seconds, pressure is in
psig and the relative positions of the container given (1-6) along the device. Fluid flow was
measured in ml/min for water at room temperature. Due to the possible effect of the inlet fluid
fitting and portions of the end of the base without holes used in this example, flow data for this
example was averaged over the four center collection containers positioned along the base. The
results in the table below show an average flow across the open portions of the base (without end
point collection container flow) of about 236, 221, and 188 ml/min at three pressures of 1.4 psi,
1.42 psi, and 1.38 psi respectively. The standard deviation of the liquid flow as a percent of the

average ranged from 13 to about 20 percent.
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psig and the relative positions of the container given
(1-6) along the device.

waorkdorios73fi®or wat er at
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id now was neasured in

roomtenperature. Due to PERUS2006/045090

possi ble effect of the inB®t fluid fitting and
portions of the end of the base w thout holes used in
flow data for this exanple was averaged
over the four center collection containers positioned
The 20 results in the table bel ow show

this exanpl e,

al ong the base.
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resi stance along the | engtB6of the base having

openi ngs. Therefore the spirit and scope of the

appended cl ains should not be limted to the

descri ption and referred v rS|o cont ai

Chise shuisndis b 507 POy 08 -BERREsas0s MAgtEdbt the base
ha%g é; Vhat is clained is: Caim1l. An apparatus

[

sing: a rotatable base of thernoplastic materia
that has a closed cell structure, said rotatable base

hﬂyréoweutheswnéwd sgonsef Shrcprpprficd sHimhshomldsngt by Sanitsh &

de clﬂgﬂ%n arfd ?erretdh%rs SHRCbnARdyiai Bfis $HERGRS, Of the

erc necte y one or nore openi ngs that

distribute a liquid fromthe inner surface of the base
to the outer surface of the base; said openings and
base formed in the thernoplastic material by two or
nore nold plates, said nold plates having one or nore
nold pins that formthe openings, and where the nold
pins have an axis substantially parallel to a
separation axis of each said nold plate. Caim2. The
apparatus of claiml1l further conprising a porous pad
interlocked with the rotatable base. Caim3. The
apparatus of claim1 further conprising a porous pad
cast onto one or nore openings of the base and
interlocking with the base. Caim4. The apparatus of
claiml wherein the openings in the base are formed by
two nold plates.



G aimb5. The apparatus of claim1 further conprising a

drive end fitting on said first end and a fluid inlet
wo paovioety4on sai d second end. Caim6. A net hodPCT/US2006/045090

conprising: nolding a rotatabl e base froma nol dabl e

thernoplastic material conprising a bl ow ng agent

with a nold, said nold having one or nore nold plates

and said nold plates having one or nore nold pins to
Clfimsm one or nore openings in the surface of the

rotatabl e base, said rotatable base has a first end, a
Vﬁ?ﬁ%qnﬁm. gpgl, an inner surface and an outer surface;

e 1nner and outer surfaces of the base
i nterconnected by said one or nore openings, said

CoFR MR RBAR | g LI OG rpHEIARS: B o

cell @hatablseidhaarbrdask Kmlackirp dd, heeeendendaa Bner surface and an outer
substantlally parallel to a separation.axis of each

surgagdtherising: gidaueer syrcspofihg Srs AR TS FUSTB A5 Obsgings that
dls%b%lté]a 1 ua— ﬁg gﬁé Bod: Qfracd 8¢ iR Ba WS HR ohite sufPlcl o thelbhsddBaid

I nj ect 0 Ing process. Caim@8. The nethod of
opelimgsrané bme?pmedne tioy thenproplastis matspiel g or medre gl diplafes, said mold

pl e&gﬁaﬁlé‘g 8H%ororporﬁ:0 nrrloelé‘% a?lgag rfc%nuf%la gﬁ%qﬂgé b%rﬁgxzhe"ile iR ford pins have an

axie Qiptdnsinigpanld tonesepstatibaces of ¢deh caié nwid pletee nol d
pins, said nold pins have an axis that is
substantial ly paraIIeI to a separation axis that
clhsechi% a%?ﬁﬁtﬁ 3t Slan®l @urﬁie@%@m Sthgla pRrbek Rldah@8ocked with the
conbi ned forma nmold to naﬁe a rotatabl e base
rothigblerbgsea first end, a second end, an inner surface
and an outer surface; theinner and outer surfaces of
t he base interconnected by one or nore openings
Clélﬁf 3TE"ﬂhemppSLaiud ofrolatin pifinsher senhplrisimmpcvrgss whdgiapt dnge enegor more

fron1t e of the base to the
oveiter o i vk PRk pa S R 10/ A ot hod
conprising: contacting a substrate with a liquid from
a porous pad, said porous Eﬁd |nterlocked Wi t

a
Clyigtt B wvbabe of kifed e RernerRepRAR 1ee AN by two mold
pkﬁéﬂd rot at abl e base having a drive end, a fluid end,
an i nner surface and an outer surface; the inner and

outer surfaces of the base interconnected by the one

or openin dr af . id.. i
o o PR DY T8 BP0 o SRR ot o
a fRiid fneaditeig drfbalctmscmdemdt he outer surface of the base;

and rotating the porous pad interlocked with the
rotatable base in contact with the substrate. C aim

Cl§-1;nb6 ;rﬂq?é'{ﬁgm%ﬁifsm%l RhdMihd aWoxeiaBletag: frdfl Wingbl1£ha¢ thetrhdplastic
supstrate
material comprising a blowing agent with a mold, said mold having one or more mold plates

and said mold plates having one or more mold pins to form one or more openings in the
surface of the rotatable base, said rotatable base has a first end, a second end, an inner surface
and an outer surface; the inner and outer surfaces of the base interconnected by said one or
more openings, said openings distribute a liquid from the inner surface of the rotatable base to
the outer surface of the rotatable base said mold pins have an axis substantially parallel to a

separation axis of each said mold plate.



Caim12. The nethod of claim12 where the |iquid and
porous pad interlocked with the rotatable base
WO eovwowes4particl es fromthe substrate. C ai m 1BCT/BR2006/045090
article conprising: a rotat3@bl e base of a
thernopl astic material, said rotatable base has an
axis of rotation, an outer surface, an inner surface,
and a bore; said bore extends between a first end and
a second end of the rotatable base, the first end of
Cleggﬁ fﬂ{e%&f?&cﬁofgﬁ%& 6 Whse A ARRRLRTad ﬁ]{egtl&hﬁmmﬂgtepro&gg
ore surrounded by an inner surface of the rotatable
base; said rotatable base conprises one or nore

OB B Pt iedonR oAb B0 oSG e At G gret angles

rot at abl e base, the openi ngs between the i nner and
outer surfaces of the rotatable base can be di vi ded
Claiph AmapReFatiforoBIPgeaps neld Bpeng prfsor R Rl otiy! Bpld plates

cmgglz X %QK‘? hbSsurtihd \QL eo@enoﬁﬁ&e de3E g i, %%dt}}{olﬁ 'ﬂ)f‘hs%tl@ﬁn eF]x1s that is

ace and t rot ati1 onal x1'’s of base,
suhspyetihlﬂuglsara]ﬁﬁl éackepgrbopatiathat binecixdash sehémqlcgplate said mold plates

CO?S‘lg (% ﬁn%o J%Olg f %lallf.neallrftca(%a]kﬁe{)arsg?xgt h t ﬁl‘%%g(gt OSFEJ}‘% eﬂﬁ an 1nner
surkszewhé be otnhﬁsu@ﬁeé] itigiEndrant beater Qirgkeddfahbose 1rﬁd§reoﬂrlebﬂeé thy one or
with a foam %&aln11 The r ot at abl

b
MO, ePERE T4 AP, RS T DG R EHG (e nner

suﬁ&%%&"ﬁ@kﬁs@@sﬁm ofeRbttal 6 of the®adeOt at abl e base of claim
3 where the foaminterlocks with the rotatabl e base.

G aim17. The rotatable base of claim13 where the

Iy
R 28035 TR SR 90 A s i
potvas padintetloakath vith avieatable hesedbasedrae b thesmppledtiemeaterial, said
rovide ne o r oyghened surfaces on the .
rorP it e et S8 U AR b bufeE RS oFT sutagrfhe inner
and Sutbh @i R cdshsF thB 8¢ AldreorP8sied b theine ijmf)fd)(fﬁeﬂmgér’\@av@ﬁg"d@ft angles,
mold with a coq203|t|on conprising a_thernoplastic

saigopgnggiavipgebingleaivibie o igpiddiom the impepmafase phibe base to the
outrep Eﬁ%a%p thg%ﬁge hﬁd Mtﬂg ghe]c ;L aﬁmeﬂ%&gf W1tH‘PllléjroYMtatblTb Bhse in

np03|t|on conprising~a t plastic and a bl ow ng
coigg@rwith Gk aibsir2e. The rotatable base of claim 13 where
one or nore of the openings has a wall portion having
a thickness less than the thickness of the wall of the
Claipt Bt aiHeamdiB&Eof claim 11 where the liquid coats the substrate.

Claim 12. The method of claim 12 where the liquid and porous pad interlocked with the

rotatable base removes particles from the substrate.

Claim 13. An article comprising: a rotatable base of a thermoplastic material, said rotatable
base has an axis of rotation, an outer surface, an inner surface, and a bore; said bore extends
between a first end and a second end of the rotatable base, the first end of the rotatable base
has an opening into the bore, the bore surrounded by an inner surface of the rotatable base;

said rotatable base comprises one or more openings between the outer surface and inner



WO 2007/ 067348 PCT/ US2006/ 045090 40 Cd aim 22. The
article of claim 13 where a total surface area of the
wWOr@706738®r € openi ngs between the outer surf aPET/afm06/045090
i nner surface of the rotatable base is between 6% and
40% of the total outer surface area. Claim23. The
article of claim1l7 where a total surface area of the
nore_openi ngs between the outer surface and

surthon of theup pible bape, iconcpnat BBV Eerihe Mes kAR SRS BhGS
rotA@fe Bhse da®e URL@ iR14ISRE o§ﬁ'16feaéi§u&ro? %peﬁ?h?s‘ BAch%rou'df openings lie
apparatus conprising: a rotatable bas
wnfnhveammp Hemstibed bynthe ot bash aurfdva snd thegbatienn! exis bf the base, the
opcfr}naﬁs dn e?,ﬂ% e%rognlga %ltn %%(ia ?l'xea?w Ssﬁ? an%aﬁg%araﬁel 1§ a%{lg thafbisects the arc
forghe £@Ge; the |nner and outer surfaces of the base
i nterconnected by one or nore openings that
distribute a liquid fromthe inner surface of the base
ci4ify {40 eftf%‘f%ﬁ{abﬁe‘ﬁafsélgﬁclmn 1NBherB aRGpMRS! B tRe Fddiable base are filled
surface area of the one or nore openings between the
witwgt fermsur f ace and i nner surface of the rotatabl e base
Is between 6% and 40% of the total outer surface area.
G aim 25. The apparatus of claim 24 further conprising
Clamp, ol rpathblatiass bdkedl Iwilidre theefoam dératsabloes Wwalsie the bore of the
Cl aim26. The apparatus of claim 24 further conprising
rotatablsP8%fs pad cast onto one or more openings of the
base and interlocking with the base. Caim27. The
apparatus of claim24 wherein the one or nore_openin
Claipcl 6y dihedpiatabledipge ebclaimd3avhkaro the fype inipheaka i thg rotata e base.
claim?24 further conprising a drive end fitting and a
fluid inlet fitting. Caim29. The apparatus of claim
ClZ# 1ihefle ratatabledbass uf flaicel Jawleae tfe ibtagbbmimsois ampelded thermoplastic

he outer surface and i nner surface
mqﬁga?ﬁg% 5?3?8%?%“@ % is between 20% and 35% of the
total outer surface area.

Claim 18. The rotatable base of claim 17 -where the closed cell structure provides one or more

roughened surfaces on the rotatable base.

Claim 19. The rotatable base of claim 13 where the rotatable base is molded from a two plate

mold with a composition comprising a thermoplastic.

Claim 20. The rotatable base of claim 13 where the rotatable base is molded from a two plate

mold with a composition comprising a thermoplastic and a blowing agent.

Claim 21. The rotatable base of claim 13 where one or more of the openings has a wall

portion having a thickness less than the thickness of the wall of the rotatable base.
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Claim 22. The article of claim 13 where a total surface area of the one or more openings
between the outer surface and inner surface of the rotatable base is between 6% and 40% of

the total outer surface area.

Claim 23. The article of claim 17 where a total surface area of the one or more openings
between the outer surface and inner surface of the rotatable base is between 6% and 40% of

the total outer surface area.

Claim 24. An apparatus comprising: a rotatable base of thermoplastic material that has a
closed cell structure, said rotatable base has a drive end, a fluid inlet end, an inner surface and
an outer surface; the inner and outer surfaces of the base interconnected by one or more
openings that distribute a liquid from the inner surface of the base to the outer surface of the
base; where a total surface area of the one or more openings bgtween the outer surface and

inner surface of the rotatable base is between 6% and 40% of the total outer surface area.

Claim 25. The apparatus of claim 24 further comprising a porous pad interlocked with the

rotatable base.

Claim 26. The apparatus of claim 24 further comprising a porous pad cast onto one or more

openings of the base and interlocking with the base.
Claim 27. The apparatus of claim 24 wherein the one or more openings include draft angles.

Claim 28. The apparatus of claim 24 further comprising a drive end fitting and a fluid inlet
fitting.

Claim 29. The apparatus of claim 24 where a total surface area of the one or more openings
between the outer surface and inner surface of the rotatable base is between 20% and 35% of

the total outer surface area.



