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WD 2004/ 043674 PCT/ US2003/ 035927 PROCESS AND
APPARATUS FOR MOLDI NG POLYMER FI TTI NGS Rel at ed
wWa\ppHioewrd ons 5 This application clains the beref/U52008/035927
U S. Provisional Patent Application Serial No.
60/ 425, 458 entitled "Process and Apparatus for Ml ding
Polymer Fittings", filed Novenber 2, 2002, hereby
fully incorporated herein by reference. Field of the
I nv@PROGESI ANID A FPARATUS FORMHDERING POy MIER FITAINGS
nmol ding fluid fl ow conponents. More particularly, it

relates to nol di ng sweeRtdioAysRatibhd t1 Ngs whil e
mnimzing distortion of the fitting. Background of

t hel: 0o : ' r tAlL i . :
{ acr i EPEL Rk AL 8 PRREHORR PSS Aoplicyion Seril
ubtr e l.iaquids are utilized i nufacturing ...
No o5 B et Bttt Aap et Br SRIEE P M Hiwings sted
and plunbi ng conmponents are highly unsuitable in these
Noygsher 2a29@ngere 1%?%%@@&%%? derpage. pl unbi ng
conponents are fluoropol yner plastics such as PFA and
PVDF because of their chem cal inertness and

non-wettability. The 20 pl I ng conmponents w ||
typically conprise tué@ﬁg‘ﬁsg:@’g?@ﬂtti ngs, filters,
Senpid $nventiBhkelatdiol bR fikliCof Mdlddg AMal nékecdftbd. More
may i nclude slurries with suspended abrasive
parhatialy, dt selatseth froldipgkwedn pelysenifictongd uchity misifrezisg distortion of
h ilﬁch pol i shing nust be carefully controlled and
%% r m over the surface of the wafer. It is desirable
for plunmbing that handles such slurries to have
transitions that are as snooth as possible to mnimze
the 25 formation ofBadiexpund of theInventiont zones i n which

ol RO op et flSyBPebg faeliths b BRRRERRDPR: 3 oo, hiehly

corfiivel nltkD pire digaidsi Autitiizedfinahnashmeriag bpefifisfg] UeOdnventional
uneven polishing of wafers. Uneven polishin creates.
plagtics sHN| Betpdiice fublngh and glymbipg Gogpnenents e highlprpsuitable in- these
. it . R . N
orb NS, AL RLRTE 2% b, bt lopotmer i
such LspRINA | amdsP VDET teecause Wfi thent cBemBtadtimstness emt ndio-wettability. The
6,399, 006 Bl di scl oses, an approach to nanufacturin
PlugRing, CPmpRRgHs v PRI Rergpi b e Gitgsy §iliers, sensors,
tanRAAd BleVIRY F1tHdS thRT8S RARRed HRP RN deN M@ ies Wﬁdﬁgﬁended abrasive
el bows have a sharp inside corner. The presence of the
matshialspused sfod @obshing semmonductert waters ulSsith rpollishing mess Uheecarefully

conltr%ﬁgd 30T vrZoms Bl %hley surficé %P %}tlea\r)vta%e?.l It iLs desirable for plumbing that

handles such slurries to have transitions that are as smooth as possible to minimize the
formation of eddy’s or quiescent zones in which suspended materials may fall out of
suspension. Smooth fluid flow avoids creating the possibility of a non-uniform
distribution of abrasive and consequent uneven polishing of wafers. Uneven polishing
creates unusable wafers and loss of yield. Thus, smooth transitions are preferred in any
fitting which changes the direction of fluid flow to keep suspensions uniform. United
States Patent No. 6,399,006 B1 discloses an approach to manufacturing sweep fittings and
is incorporated herein in its entirety by this reference.

Conventional standard elbows have a sharp inside corner. The presence of the

sharp inside corner can create a substantial pressure loss and consequently, a substantial
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WD 2004/ 043674 PCT/ US2003/ 035927 decrease in flow
rate as conpared to flow through an equival ent sized
wa@tooaiogdsr4 t ube. Further, the sharp corners of PEr/us2003/035927
standard el bow create areas of turbul ence and eddyi ng.
byl e rie
decr-gg{ 4 glr ﬁgﬁsragg gggﬁ)a%?du{r ; |me)§, (i fg‘ﬁa:itf? %ﬂlﬁi%ﬂéifd‘: 58 Straight tube.
Furthers pka shap carmbrsaoﬁ aunathreirel ehhowr @ase gireas| dwuftulémste fandveddying.

TurHE S8 000 BRreniican 0te PLER PORER e e gD Pl o

of s@ehsﬁr? afed EhRuldtd & ﬁ@e?sséf%'ldvlf tﬂYucI &\, |Aé€@1%u&ted particulate matter
particulate matter may break | oose fromt

ma}ab:tuld‘rmp ot those @mab addeslowithe Buidvillavh thrhugl ﬂm/aomgurﬁ i@l as create
will_.destrg e un a ol i shi ng
the BeSiraa B o pLSRo St pal O PRER LSy Npnd i ek Epiyaon and
be RSN with AEUGSWRE RIIQC ThEse 19MME Rvill ldasedyt ihe riﬁuf@hﬁi@y of a polishing
create increased friction between flowng fluid and
suspeeion 30d tead dubrpensive foss pEyigidap th whfen ptqdéctsqnsprémss

rs flow.rates and sl.ows roe Co ensa' g
t or gty SafiioR Efor it B8RaRi PREREA e BBTPR o and. the
conliiie hpRskudd drbie wirtih el sy$teins IW&‘SL&@&B fafte Aiiedlo8r processing.
more powerful punps and increases stresses on
Compﬁnpatmnﬁos pressure igeopisapirenan wrreasrd RipsEhatie head of the system.

Thlg.{are ﬁilzjerg R %ng)% g{r&gé &?ﬁ?ﬁ@gg E‘fﬁn{r%a%% %ﬁeisge%'én%oﬁlponents in

the patioh@df tﬁ@ syutdrh whefdiiresstired Iafeﬂilgm 11ﬁ<&6a‘k&1g th5 n%l@ oﬁfaﬂ&tee
I ncreased wear on the surfaces of condui

shobirbipRty alsectepipe therposebitiby Reheavitafipn %HP@?% Cayjgfien tends
t I n n t
o bR iR B TR SRR B QL R ahp GRS nd i of
connm&smthl e in order to provide for efficient usage of

avall bl e space.., The availability of smaller fjttjngs .

| Woph s p Sh RO Shaodses B EFaRas ey T is thus
prefe?ab‘fpﬂiag filfhe? vRURSLANI h@bo;@ﬁﬂ‘@fﬂ Brdef td 'prJ\hc.'IngorV&ﬁﬁent usage of

avai |l abl e to provi de snooth luid flow along wt
avaitabie rephcet urlihel srdebilityn oédmatlcroﬁttmgs gud s bide asybf@meiayput and
ff|f the fittings were as conpact as possible in order
CIEIENG} | ow a reduced footprint for connection of tubing.

25 BuRMBRYoul bé A8ubsiMRAl berefit If RtiRsEherd RdilgsT @cdplrmme smooth
an inj ection nol ded 90 sweep fitti ng |rrproves

id
ﬂuldﬂ@@mlggg mthfmmnraa}t tpﬁwgqggf: t Insgdekitéons ﬂb"}’OIil ddbsa tﬁ@eﬁt if the fittings
wex% é’lglp QIip ?,Cﬁg ﬁﬁs‘s bl ﬁ{o‘}‘-&ér t0 %III)\!V% d\fc%g lﬁ%t@x@nt f&f?o%n}é& olﬂr@’tubmg

PEUT RS AR AR RIRT

through the system In addition, the i nvention

i ncludes a nethod and appar at us for,nanufacturing t he
é@@%ﬂé@&é@&@@@

fitting. The 30 inv ar rate of
slugr . d e .
ot et USR8y, R 8 b By i

dyrﬂ‘ahhktscbff fluddvthisysioensystems by reducmg pressure drop, increasing flow, reducing
dead volume, decreasing turbulence and maintaining even flow through the system. In
addition, the invention includes a method and apparatus for manufacturing the fitting. The
invention reduces shear rate of slurries, reduces dead volume, decreases turbulence and
promotes even flow throughout the entirety of fab fluid flow systems.

The sweep fitting of the present invention can include embodiments having
threaded ends or non-threaded ends. The sweep fitting includes, in preferred

embodiments, on its interior walls, flat drafts. Flat drafts are flattened areas on opposing
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The sweep fitting of the present invention can include

enbodi nents having threaded ends or non-threaded
we@nag/043be sweep fitting includes, in preferrebPlCT/US2003/035927

enbodi nents, on its interior walls, flat drafts. Flat

walls @i S irersi ) DSB8 e AR BRLRGY o Fublhe pointinside a fis
opefivh b€ d;e%l]_iﬁjvmtpy?@) 4 infakinngn thidth afegir?mna:of thesdlbow andythen taper to
olnt Inside a first . opening of t t rt
o e T e gEPen 00, o0, (e ol o Laper, o s
to 1ua ;nalLonels WholBe AR hQehBE PPRRELAES RNy Hilis of the
el b%k}N t sV\ﬂg %e |§,v I I

rom eginning. T ention also includes
invéntion) Thasstdiiciudesn noilé asvityplodiearsivietepafl coting: gEheofiterpd coring
5 invention. The nold includes g nold cavity.block an
inchlﬁqsépVﬁé!ym@%ﬁtIil??é corpg that shud rq%g@t acég‘ir inwéer. I%%gﬁl 8%’%15 s%e?nc%l cores
is d? LR I &@) .pﬁﬁf,ea?l Glnake SHEt, 06t Al & BSdeishesp c&acITHef outside
e symmetrical cores is aplw ded into two parts, an
sweaptcsietmdshe apideameepndreame dividedensaiegichi plase ryppeng the length of
outside sweep core and the inside swee [ :
the gp1g @@degﬁmatlgg Ft‘ratihﬁ H{uteal z;ﬂ‘é? cpﬁsdﬂ? F]\aeetpn%cﬁ‘F éﬁ"éﬁ&{(}f of E}ﬁ:estralght

lunfeﬁrﬁldatﬂ? cgr&:ﬁép ARV At tht NRuHld SWeepl R faRYtoFi tHe bsneThe inside
core nolds half of the straight 10 [unen and the

swapeateanolds theastherchadf oftthe steaiglilamers ard fhedeserauevasire oh ghe inside

bend. The insjd weep core nolds the other half of
Or‘%%mgﬂ’%l%?ﬂhﬁﬁ’gﬂiand the | esser curvature of the

| NSiTRe ot MINRBIEHe MerdoteRnfréth théienddebibck Theludest those sbdges. In
renoving the cores fromthe nold bl ock includes, three
ones¢ralwlimentniniially beoutsideeeep caiets ETagicd s adie; faahion parallel to
we re i1s retr. [ ' oY Ak lsid
e O Sol ST b By Dbl A58 lopRlL R okt el ey
corer8@Rino btatibeariohd edgaed tin whd ingderdve. INesi,dbe suigepovoingluding the

remai ns stationary and engaged in the u rcut . XL
instdeeswern Fote tEaplates awiay diomy g{eﬂ%sseq Y %?Bres‘\%gﬁ %ﬁlﬂgea'}f’wmg the end
of %I?eta{rllgd@ts%ﬁ@%}{e fd El@nt ﬁ% ﬂngl?,&t‘ﬁ% it Mahsi8si@d sifife of the curved

ing allT'omng the en e inside sweep core to
swedpeaThisheanghden dsibchietedt by shiftng thasite eare fside agembhefrom the
curved s,vvee% This tra Sltﬁt i.on,i s achi eved

ouervieny RO B Fire. EURLY P A SR Fariaieg il the inside

' | S18ar0bt thB@itt6y Gompdnea. | Vhistche otasiveleh or without
Swgéégdggg%?%ﬁﬁﬁgte?}}et ract ed ulnti tnﬁlgj i nside sweep core

furitier cavphnetiesfithe bataidesiveeiheorei (Thisgroewsaporsapated gite gygpmetrical
occu ith or without.. further novenent of the outside

CORA s to%%.thwwgr lﬁiﬁ%féggﬁ{tglgr epeated for the
SY MRLVihE AwayCREA theeshat ch@lemof he sahdeed dibdw debighhegnificantly
fitting.  Moving away fromthe sharp corner of

redutces telbwlemicas ldé_gpgmdssqhg FPTHCE 8 the sWeep ¢lheWic é@xis improves fluid
bR A P e ion i Anupune

every bhow deprettgnishited bé kit exegnplé for the pimpase ofithisupplicaion: This
should not be considered as limiting. It should be understood that the process and
apparatus as described here may be utilized to manufacture different types of fittings such
as sweep elbows, sweep Ys, sweep Ts, sweep Us, traps and other fittings associated with
valves, gages, flow meters, and other equipment apparatus used in fab plumbing

installations utilizing fluoropolymer materials.
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A 90 sweep el bow is used as an exanple for the purpose

of this application: This should not be considered as
wo omizegs |t shoul d be understood that the prPCEES2085085927

apparatus as described here may be utilized to

manuf acture differgn < f fittings such 30 as

sweep el bows, swe e\ér]@gg&%h_lé@g%gm’ traps and

ot h@fgré § tid A SleRSERRI Rle®bMintdXemyBiry ESmpORBEH adcbance with the
neters, and ot her equi pnent apparat us used in fab

prqsmtnbvemgonu nstal lations utilizing fluoropol ymer

pos ai it Pl RS AR G AenE SR ARE L O

Vi e\lh@frea}l 1§Xﬁm)51@&fayioﬁﬂn‘p&mew h Nseaemb restaimpkryni doibddiveent of a
present invention. Figure 2 is a cross-sectional view
copgregital ong line 2-2 of Figure 1. 5 Figure 3 is an
el evd %h@ﬁ@i a HloBls Qhioftal SRR DR HRAP LEHiibn GiHBOC BPER3.2
ent I gure I'S a cross-sectional view taken
aI orrgglﬁecﬂ isoa petrspectiivedvietv &f g eyrBmefricglin®ld core with the outside
perspective Vview of one trical nmpld core with the
SWEHR 891 éetr@W@é‘b ageoprdance gng FeSeRt JBCBance with the
pr esfg%& gy %nsteb Shal YW b H G018 b%&ckaanﬁerﬁ&ﬁ%s %itﬁ‘\fhé)ﬁlold cores
a nol gockan nol d cores w the nold cores ful
ﬁl]l}nﬁsemeeﬁnlanccadmedaﬂmhewdsbnttﬂm‘:npomsent i nventi on.
Fig s a ctl onal Vi LW of1 fed co WI tth one
of t %“fs t¥rd 8Ba1c‘6?‘850 arq %lCP’;? ‘?g PLE O e RitgL PEECP cotes
paﬁldnz,rétr&%‘éatl onal view of the nold core with the outer
p core conpletely 15 retracted and the inner
swedpigweBds arsaetiinat eldwawatbe mogheain Withdbe euter swegpuase gompletely

onal view i n_ac ance with
reefiu A e vesR g RGBT PR CATOER W th ¢ he
ol drig@ees ient béctbMalr eletvast @deorbipdriht ¢l a%frdiiﬂcl@t with thé present
Preferred Enbodi nents 20 Referring to Fi gtures 1-4, two
\{

inesosinp inside thednedd Mosk svidrthe meld enresentisely s¢teactedepi ct ed.
The conponents 10 in these exanples are 90 sweep el bow
fittings. They are forned of thernoplastics and in a
preferred enbpdiaitedDesdription of @pdérystifmboditventsi nvent i on
ybe practiced V\nthavarlety of other fittings
hav "zfe%lﬂée]é’ gugwes dstphye exgriplang; smbodimenty %'F’hgg’énuon are

deﬁgc'tédbe ap I}gekgleﬂ{stld/‘fnl thedeB5AMPIEGrd HEL s dIBKEHHRR. They are

formed of thermoplastics and in a preferred embodiment of fluoropolymers. The

invention may be practiced with a variety of other fittings that have a sweep curve as part
of their structure. Those skilled in the art will recognize that the invention may be applied
to applications such as sweep elbows, sweep Ys, sweep Ts, sweep Us, traps and other
fittings associated with valves, gages, flow meters, and other equipment apparatus used in
fab plumbing installations utilizing fluoropolymer materials.

The component 10 has a body 12 enclosing a bore or lumen 14, with two sides
15.1, 15.2, defined and differentiated generally by the plane of the cross-sections in the
figures, particularly Figures 1 and 3. The component 10, in this embodiment, generally
includes a straight first end 16 and a straight second end 18 each with an axis al and a2.
Each of first end 16 and second end 18 may include a nipple 20. Each of first end 16 and
second end 18 may include threads 22. Threads 22 may be of any type needed for the
application at hand. Component 10 includes straight portions 22 and bend 26. The first
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25 to applications such as sweep el bows, sweep Ys,

sweep Ts, sweep Us, traps and other fittings
was@aoimred wi th val ves, gages, flow neters, apdI/o81v63/035927

equi pnent apparatus used in fab plunbing

andlcqgmlnl al Iln%gsipétgl elala %&e%u gqr,}g}? ol rrer f@ggbi}ﬁprocess of
Ent(aé? S cé Ia%et 1&3&9 8 thid g?ﬂllcaﬁéfx 2Ong eefnliriﬁ@’ Hi% a different connection

generally by the plane of the
mefisQhg-theothenasd.i Behd26 ilBludes gugrester mvsttur@LﬂSam@a lesser curvature

d
50 delherdm Gie ot s 1 TaRGROmPPLE B pop ATy oebled in the
out%hé gl.ll 9@{3% ége%ngv&@%tﬁﬁ o eACH Wb Rerdih @¥ars that tAe durﬁature of radius

Irst end 16 and second end 18 may i ncl ud
of theppleate? @uriBauh isf gredtes thapnthe 1Eampigr ofclbe thf@r?@ thes eﬁ*ﬁ% of the
i nclude threads 22. Threads 22 nay be of any type
COpRANGR' for the application at hand. Conmponent 10
| nchugles/iShfiRbf e RsktiANetweenagidatbendvattre Thend idssdr curvature
4 WO 2004/ 043674 PCT/ US2003/ 035927 and second end %{
30 tompartbet 40,faighesidesehiul, 23 Dof thesamperentnecideemoht drafl 32 and
es nt e [
secBB el ot FeNaTR ity ShL o B RF 34 Rte dithche maximom width
at tHE 3Biket Q%enﬁ% 0F1|F§ ran@ @ébon@&nld d2fits] BT ndl 84 tapeg teamerrow end as

curvature 28 and a | esser curvature _30_def
thejyragproacts first soé 18 pndseqand eagniddrevetivgiy & Ffé éﬂ %‘% ﬁ? |a9§ second
t £ ther.
T A AR R S Bt e
Firktghd!Secodfl fidtedigriead?randud4s atalsebsiatighe gil@rar tand nare hatermediate

di anmeter of the bore at the ends of the conponent. In
between giegich Wyawe 2hand lessRE PV EH Yt ween gr eat er

cur \R%% ﬁosFi%ﬂg: g,eﬁélﬁrasgéfﬁﬁlﬁgg rBnerdflly GRINRRE eMld %Qvﬂyﬂilock 38,
the's 2 of the tonponent’, includes first
ﬂrétlsﬁﬂe aisrsahblyIS@ aefmbnd shdsasembly#2afirstmold c@a A44pind secopfl grold core -
draft 32 a d sec flat dr ft 34 .are at
4601 SO SErfar Sl e 40 B Peort G delopy P mirvor
1mg% &fdrdn %%otﬁ@xd Bifst hale "coﬂe%@nﬂ%é&i@ 00 @ge 46 laﬁaymlrror images of
proacﬁ Irst end 16 and second end 18 respectively
onFianstherfdsatelld rlaép'en@lzg andheanpdigetion; theringendiop ignotitg be 69‘}151dered to

be tlﬂ%@%@%ﬁ% f t h g% tﬂgt#{léig &y d&?ggar g 85#%5%50 ],F“lrst mold core

443%d38%ndAd @oﬁ:ﬂﬁaﬁ b la@;"ﬂlMemlc@ll’raIatlamtb @feeanother.

internmediate 15 between greater curvature 28
| es s&ﬂferaug vaffiguse 3ofirsRekds assey ltYd‘OFﬁn@md%s Blou%q‘%jglo‘?k portion 48

SS errbl e
ST Db R A O LRt o
wi&lhﬁ Sﬁolﬂfﬂaﬁltﬁ PlekAZR. alkegegortioh 50|isl pmfeﬁbl}z‘r@prbmmatﬂlys circular in

enbodi nent, first slide ass rrbl O and. second sl i
crasownbNy Frstmelheoeott Erraidantpion A aHE HGRD cpie & and inside

swnclgb L8058 Bl sREGPBGe P! ghaCRikRic 4%/cBp @ofé 54 @fe LIITABRSengaged

within insert portion 50 so that they can be extended into and retracted from within insert
portion 50. Outside sweep core 52 and inside sweep core 54 are also slidably engaged
with one another. Alignment guide 56 runs the length of the juncture 58 between outside
sweep core 52 and inside sweep core 54. The alignment guide 56 creates an interlocking
relationship between outside sweep core 52 and inside sweep core 54 so that they are
linearly slidable relative to each other and maintain precise alignment during the sliding
process. Outside sweep core 52 includes straight portion 60, bend portion 62 and draft
5
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20 one another as well. Depending on the application,
the invention is not to be considered to be limted
wo ook 7assenbl i es 36 that include mrror i maREr/US2003/035927
conmponents. First nold core 44 and second nold core
46 can be asymmetrical relative to one_ anaother.
portRef &.r Dgft portiingG és BiiTey ingaged |andleoth sidesiafyouigide sweep core 52.

.i.ncl udes ti bl,o¢ ' ' - .
eSS LSS L MR8 29 i
70. | PradasiRd 10id hdirror2nadetl innbéthl ddesaofi ingidblseekp 38re 54. When

Insert portion 50 is preferably approximate circul ar
outside ewespcose 62 j2bdh e SYCRUOEE & a@pﬁyygew@éaiﬁpen respective ends
. includes outsi S - | Jasd i
aigh 1835 Ty ET3 500 EONGTRAE N0 cRbtsapg ot s
asshtlglablaye @ngiagadstrushird tofitshawid cqerdtiand 56t Side bwmmbly 40 other

they can be extended into and retracted fromw thin
than beieg mirrproptagentbsol.cut si de sweep core 52 and i nsi de

Z\rlﬁiel%lér%? B% Sﬁeéué{tﬁp?gg@ai%w the & ofdtho é(ﬂﬂ}ﬁﬁ@nt 10 of the

. nnen uns the length of the
predeiniivehigorb SWit tive ebld bawitydeocls 3@ efpsed ard $thairst mpki agee 44 and

. ..Th [ '
BET e DR IR T N —

is ilg %clstgc[]a &té AR AGits ¥ 6PmbRI Gt bﬁ)@k BRahd khe¥edioset htiloRbpiriially.

_ e relative to each other and maintain precise )
al i Pigornd stohwsitheatt lagst phitidlnget comporey 100y mold eavdiydderk 38 with

core 52 inclydes straight ion, 6 b '
g T e g on e A BB L0 bR o gnctr
An%@}era%%ﬁﬂecﬁ%ﬁﬁﬂl,%t QoS dBhir6191thd FHRGEib) insbBioh ant deer afotion of
out si sweep core 52. " Inside sweep core 54 includes

thesfinstainghd cprer 44,0vc@8] mokdiepieudo, fost plide suembly 4t apd second slide
orti 0. .Draft L 70 i ' ' syt

assgmgé(sé?%f neLqting rg%fé]g{srcnlofngt gﬂo&%{g nﬁge%%ﬂslﬁgﬁnga\g%&pb n fully

ext6RIcA, Piestaneldi sbeé de mdeepord 1S 4orr €6 fndet wt eniteerV@edMiter 72 is

their respective ends 5 align so as to formmter 72.
lochted ahths cemfgoeli heBAL0- second nol d core 46 and second

il %Eeg?rzgs ﬁg?%(f 2 ﬁlrsf @1%&@44 3 nggeﬁ)gdﬂ%oﬁtﬁ Jusidd §wdep core 52

nol _ TS e asse ot her than
pmlgian_ﬁ getfﬂctddOrAifs rm%&& dweep aofe SEiregpurocts lifeaglys 8pataitsi aighgent with
_ depict sone of the steps of | di . 10
e Sommas | e SR s T SRR BBt gLt umen
14C! 8% éf?sﬂﬂﬁ }Mvéég) Erbsds TOkACRuAHE, BRI s1ilO S88sMIg 40DIsdlinearly
c ul 'y ex

ore 4 tended and engaged with one anot her
retraotedemtil linsertopatigms® is sleanpotoddi civvityoblpele 38 aintige yweapf core 54
nol d, caivi tty %I ock 1t;%8 and allowed to set at | east
rempaipg jnplpce for IediRed@iEshows the at | east partially set

COMpRERhe IPFiolre® ladteC oMbty sWEQ dors 82 whd thsert bosionrd0lage clear of
core 44 and sécond nold core 46 fully extended and

madgagahlogk 38, dirs slideassembly 48his tpaslatefl iryitipeabEsty Speludigg outside
sw%%?\f/:\gr}q 5%? r11rt1sr1c?e| g’wet:e?)ecorree tSérl %(1315 iir?s%i't ﬁor}ﬁgﬂ %bfﬂntﬂ%d@xtcﬂ?ﬁortion 68 of
inside sweep core 54 is clear of lesser curvature 30. At this point, first slide assembly 40
is retracted linearly to withdraw inside sweep core 54 from the inside of lumen 14.

Second slide assembly 42 and second mold core 46 are retracted from the opposite
end of component 10 in a like fashion. It should be noted that first flat draft 32 and second
flat draft 34 accommodate the translational motion involved in retracting first mold core

44 and second mold core 46 from within component 10.
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15 the first nold core 44, second nold core 46, first

slide assenbly 40 and second slide assenbly 42.
w@p@dationg mechani sm (not shown) is preferabl yPCT/US2003/035927

automated. Wien fully extended, first nold core 44

and second nold core 46 neet at mter 72. Mter 72 is

| O(Raetfﬁdlngtto Flppre®moepooént B@rigldagcte®un@riiptmoldsor fpud second

t nD d.core 4 et e t
moléd:pée é coBiy eﬁe&y tr?téarcﬁ‘;l r%{ ﬂgg paint; q‘ﬂé\fd J%vﬁ?&;edcgﬁ}eiﬂﬁg e opened
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sweep core 54" remains in place for the tinme being. 25
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frofal He! yéiitﬁg Diibeied &heﬁmﬁetheleﬁj‘re, 82, illustitdé susmsimens eshould be
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inveftgdnd e of lumen 14. 30 Second slide assenbly 42 and
second nold core 46 are retracted fromthe opposite
end of conponent 10 in a |ike fashion. It should be
noted that first flat draft 32 and second flat draft
34 accommpdate the translational notion involved in
retracting first nold core 44 and second nold core 46
fromw thin conponent 10. 6 WO 2004/ 043674
PCT/ US2003/ 035927 Referring to Figure 9, conponent 10
is depicted with first nold core 44 and second nold
core 46 conpletely retracted. At this point, nold
cavity block 38 nay be opened and conponent 10
renoved. Then. the process may be repeated to nold
further conponents 1. 5 Conputational Fluid Dynam cs
software denonstrates a fifty six percent increase in
fluid flow and a sixty percent decrease in pressure
drop through the sanme sized fitting at a fluid flow
rate of five gallons per mnute. The present invention
may be enbodied in other specific fornms w thout
departing fromthe central attributes thereof,
therefore, the illustrated enbodi nents should be 10
considered in all respects as illustrative and not
restrictive, reference being made to the



appended clains rather than the foregoing description
to indicate the scope of the invention. 7 WO
wWQOeMNB3674 PCT/ US2003/ 035927 WHAT |'S CLAI MEELT/1IS2083/035927
met hod of forming a sweep el bow fitting having a bend
Q E&?_,Aﬁ wo straight portions, the nethod
conpt=stig-ttie steps of: inserting a first segnented
mol d cor g, métRyd elfoAmiplsarsalebp gibotv fitiaghevihg a bend partibngnd two
a first segnent and a second segnent, the nold core
strabghy porioas, themethedrormprisiag dhestelsii ght portion, into a
mol d Cavfn%é(r'tin%gﬁgttsle@g ﬁefﬁ?%r&'%in@r&ﬁ@ﬁ ngred ol d
core, having p]I ura |?y of segnents, including a
seghfRhfsdins RAMRN fishskgmehpand dseseghwegment, e molddtocohaying a
having a bend portjon and a straight portion, into
bendrertigl ndasTaght PPRICBIINYTRIGEHI¥n pol yner into the
mol dcavi ¥y lek&‘ff’d@ﬂ?ﬂﬁ%e LitEN R Y0¥ akfhg aAflutaBBSt
partial ly, setg; Inearly retracting the first segnent
of REmbhe, moludingor thirfl segmdnt endre fehrthcssgneyt, the molficoxthaving
direction; translating the first nold core in a
ab%!’rq'wlP’é)ﬁn‘b%ﬁt&%lPth?ﬂin‘v HHP t}tedn‘?lﬂémv‘ftx’r st direction of
i near ref [ tenly liMto"Bs mded ¢yt he second
segnent ; %(%@ ralqg(ﬂ?eéltﬂroggﬁr%wttﬁ% third gegrrent of the
mol d cor elléwingthedmmohed pblymenviot 3t 1gast parsialbwset; di rect i on;

transl ati.n he second d core in a directd
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ca\fitgﬁiﬁ%%r'btcﬂirebti&ﬂd linearly retracting the second
ségnent. 2. The nmethod of claim1 further conprisin
the st eptrofslaiigtbe firng mohdcors dgypdiedtrnasneratly permgl o 8‘1%
éi m l.ar rﬁl d co etsu‘qh that each have only two

first dgReineot Igeartgiachoiy oy of claim 1, further conprising

the st ep liabarfelegaétingghe Seoibsdgmentich that the first
and second segnments share opposed surfaces apd t

: e
third an d{mﬁ@b_fneﬂaﬁgigﬁ%‘ghgrd%&rpgnt&gﬁ%@aldﬁ?m %éﬂ%ﬂl&ld
cavi yrigl%es%c&n%{écﬁgn;al I gnnent

translating the second mold core in a direction generally normal to

the second direction of linear retraction ; and

linearly retracting the second segment.

2. The method of claim 1 further comprising the step of selecting the
segmented mold core and the similar mold core such that each have only two

segments.

3. The method of claim 1, further comprising the step of selecting
segments such that the first and second segments share opposed surfaces and the
third and fourth segments share opposed surfaces and further comprise alignment

guides on the opposed surfaces.

4. The method of claim 1, further comprising the step of injecting

perfluoroalkoxy as the molten polymer.



gui des on the opposed surfaces. 4. The nethod of claim
1, further conprising the step of injecting

w@eockioyssroal koxy as the nolten polynmer. 8 WO PCT/US2003/035927
2004/ 043674 PCT/ US2003/ 035927 5. A nethod of formng

a curved,fluid sa ' el ' 4 tt] - th
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fitthe] Ghe G¥tRod dvaviriithgathé btepd oSegnent and a second

segnment, the nold core having a bend portion and a
st r ai ght inseitipg gsegmentes moldyeare haxipeafirst egment apd a

segnent - L1S1Ags
secf Pt Qe bR AR Bl FRORT o BOR InE R AL pORy AP B o
moldeavitlySthe Gira segreait and therseedndrsegmentzeable nompaging slveit half
second segnent further conprising a | esser curvature
of weylimer Hhlo 4F SeavRent Fyciist CSBBHONE 3 SFRAG RERED RGP bond
an B B e B P e B e and he
firdkéoméngnd the sttanddegobntsbaringanaaxitlbestendarg intekfage;set ;
linearly retracting the first se nt. of the nold core
from t he HEAURS a(f&\}‘??%ymtef H‘r’i%hﬁtrfl EHYnol d core in a

di recti opgenehal hﬂidﬁ)%[ﬁiﬁ’ért&@tl‘eﬁ@paﬂiaﬂ g&ti on of the

l'inear retraction; a linearly retracting the second

segnent finearytietractingdhe Hrsesegment pbthgamdid dorgffrom Hiermeld

f.urther conprising the step of injecting
Ca\Bs f | uor oal koxy as the fluid polymer. 7. A nold core

for for myigsitahy 81d bote th RAFEAIR deferdllf hotinthl td ey
fitting, the nold core conprising;, two segnents, each

dirsgipmerftthhindaneteaci@ndngor ti on and a strai ght portion
and the tw se ts forn ] t an
end ther 1816;,1%{1%&%&% tféeesge?gﬁ g e?l%grgﬁ tﬁ%ﬁ°ﬁ§£°£'
retractabl e i ndependently of each other and the nold

core being novable translatiopally in a direction .
subgt ant | £ elgim- Soi Wgheq omprisige U iigy of injecting

|y
pel R R BB CFT o Trom & ol cavity. 8.
The nold core of claim7, conprising a first segnent
and 7? Se%?r?old core for forming a curved fluid passage in a fluid flow fitting, the
mold core comprising;
two segments, each segment having a bend portion and a straight portion
and the two segments forming together a miter at an end thereof,
the two segments being linearly retractable independently of each other and
the mold core being movable translationally in a direction substantially normal to a-
direction of the linear retraction, and the mold core being capable of insertion into and

retraction from a mold cavity.

8. The mold core of claim 7, comprising a first segment and a second
segment, the first segment comprising an outside sweep core and the second segment

comprising an inside sweep core.



segnent, the first segnment conprising an outside sweep
core and the second segnent conprising an inside

woe a4 €. 9 WO 2004/ 043674 PCT/ US2003/ 03592FCRUSZ00#035927
nmold core of claim7, each segnment thereof having at

| eagt on%{‘l %10 zd Se o%l ?rﬂb} %aého%%ﬁ-{eh{ ?xﬁre‘b? hQJin E@Eﬁs’t%’ﬁg face in

fac ONné 0 aces
slidabiegbppositiof Ut Jedso oﬁalfﬂxteaoflatr Ehsttdneeothdri giament, the faces having
thereof. 10. The. nold core of claim9, in which the
ali ggmpegih gwides @JF@E’@%’@W%‘L@HHGIB@%%GQ% a first face and
an interlocking groove on a second face. 11. A nol ded
- fluoropol yner sweep fluid flow fitting having
st r ad.ght The iridcarabrF ylage Acmabhigh dyelaﬂignhmbm@ujdeslcon@dsea
ends and flat drafts defined in a lu t hereof. 12.

bossipa astidee Fid 31 IEFTIGFKIDE STGAVE PN 3 SO E‘F? the flat

drafts conprise opposed flattened portions on
interior walls of the fitting, the flattened portions
havilhg aAgnekﬂbé Sinomvpdlymelr swe¢refiuid dlovh@ttng baving ptraigha

) rtion itting.and a, way, from
into e B Tl Yt tical slongate s 7488 PR ugted m
theldof, I N Which the fluoropol yner conprises
perfl uor oal koxy. 14. The fluid flow fitting of claim
in V\hlchtheflttlngls selectedfromthe gr oup
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trap“and
opposed flattened portlons on 1nter10r walls of the fitting, the flattened portions

having a greatest width located in the vicinity of a bend portion of the fitting and
tapering a

way from the bend portion.

13.  The fluid flow fitting of claim 11, in which the fluoropolymer

comprises perfluoroalkoxy.

14.  The fluid flow fitting of claim 11, in which the fitting is selected from the

group consisting of a sweep elbow, a sweep T, a sweep U, a trap and a sweep Y.
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