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PROCESS AND APPARATUS FOR MOLDI NG POLYMER FI TTI NGS

"Rel ated Applications 5 This application clains the

benefit of U S. Provisional Patent Application Serial"
No. 60/425,458 entitled "Process and Apparatus for

Mol di ng Polymer Fittings", filed Novenber 2, 2002,
hereby fully incorporated herein by reference. Field

of t heRIOUESB ADD ACPARA TS FUR MOLBING SOINMERFITTENGS
of nmolding fluid flow conponents. Mre particularly,

it relates to nol di ng Skgﬁ&dp&%ﬁ!ﬁgﬁoﬁg ttings while
mnimzing distortion o I'ng. Background of
the l'ﬁm\[{sent lhc%ti&r? c{alri]mg’ ?ﬁg 89&??%?%8”@%@&&' rlja{kglt A llcatlon Serial

facil Known as &orr 69
I
S AP %s%rﬁﬁeﬁm%é%tﬁrf ohaEtaes Grcnding PrBhen ditigss. fled
and %I unbi conponents are hi %hl y unsuitable in these
Naysimy claz,u%)ﬂg herehy fudly éndompasated heteot byerefesengst unbi ng
conponents are fluoropol yner plastics such as PFA and
PVDF because of their chemical inéertness and

non-wettability. The 20 ,p]I unbj ng conponents wil |

typically conprise tubiﬂgd—qﬁi&&i’r@mn ngs, filters,

Sensqhg, invk r&A¥ds ttHethh #8d & Hio@tﬁn%rmfid iy NnfoRthts. More
may i nclude slurries with suspended abrasive

pemicelarly) & mtam# tbanoldiolg swéepgpadpmer Sttihgs tvdulevwaindmizing distortion of
Such Eol i shing nust be carefully controlled and

t 188'm over the surface of the wafer. It is desirable

for plunbing that handles such sturries to have

transitions that are as sm)oth as possible to mnimze
the 25 formati on of & £ enenhien zones i n whi ch

suspended .mat.eri al s - II “ ns .
U S TBHE. dofib b g HRBID R 35, s ighy
co@dsivd)i §168 Npurdi Sduiddutd afiligdd abrasiufsctailyy oparatonse ntCOnvennonal
uneven cgol i shing of wafers. Uneven polishing. .creates

plastiesapince metalle Stl.lblﬁg amglsglumbn}g SPERPONGS ares fighls, unsuitable in these
a]%;ﬂ%gt%ﬁsj ?ﬁg& @Et@ngl% %?3551?9 1[(1 &I%H?ﬁlng cbfng)bﬂ&lté’\@e Qﬂxoropolymer plastics

anges I'rection o
stﬁilnsiseHEAomﬁi BNIDFO becaukdn iof ¢ltkiS OhhimbhlemeRadss rxmdl\hnmwettablllty The

99, 006 B1 di scl.oses prpach, t o uf agt
P CPRPPRGYS JHY Wi’&aﬁ}ﬁ di?F‘JB’cﬂsSt Whge Wﬁs’l ﬁ“‘i"ﬁ% ﬂlters SEnsors,

taﬂﬁ§ biPIHE e, tﬁlu‘?dsrtﬁfite&@ maﬁdle@%mﬁ%ma@ Aurds2NHRSEspended abrasive
bows have a sharp inside coner. The presence of the

matenals used for polishing semiconductor wafers. Such polishing must be carefully

controlled and uniform over the surface of the wafer. It is 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 diﬂection of fluid flow to keep suspensions uniform. United
States Patent No. 6,399,006 Eﬂl discloses an approach to manufacturing sweep fittings and
is incorporated herein in its entirety by this reference.

Conventional standarq elbows have a sharp inside comer. The presence of the
sharp inside corner can creaté a substantial pressure loss and consequently, a substantial
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sharp inside corner can create a substantial pressure

" loss and consequently, a substantial 1 decrease in

flow rate as conpared to flow through an equi val ent

d. St ri ght. tub h
Srehif o D Bt o ciropap LA How P EhCesS AR Girdt Srient wube,
Fusitiet)| B GRapNEbretd Yo Gl EthRIHrE It erddkeanedy bi itbdlefce and eddying.

mat t er suspended in slurries to fall out of
Etu bplencd a eddy cumeripgimease paricelate weatter syspened i sumsigs to fall out

ar e Ll%[a %91:1 uH}dézHF ?’E%&Qﬁ’% %Bwﬁ}dg%‘g QUi A Hid t&l ﬁm&?late matter

f he " con

mey} bulil?dSup i€ &Hege afeheambsswithé iffuyd ﬂbﬂtthfdmghfshd)éondult as well as create

articulate matter g;a% break | oose fromth
the pestiiheithet lanias obeartialate drntisr mytm@lqlpm fﬁgnﬁ%@qsumulatwn and

0
SR MR RS Py By LS ptiin
sugfeasiop aod lztito expeneive &&s oShiidintthawale poniuctadrsprocess.

create increased friction between flowing fluid and

t he Shasipens plsasweste Begpsedi frntign brtwesps flowing fluid and the
cbﬂ(‘l\ﬁf S PleOMird ergﬁ VAiltn StheVSsREP GRSk "Gow (GREBPERE 3{dwld processing.

for pressure drop requires- an I ncreased pressure at
Gompeneatthgalor presswgy sitapnrequifés an preosisakpresdues atetbd hiead of the system.
reases stresses

13&2%8 H é]t“? ﬁe&%gﬁgq?gq%% ulcﬂam}pﬁé'm )}gctrwmnﬁs%es on components in

thYy lﬁﬁ-ﬁﬂﬁﬁf tAé Syskind WAErel PR6IsBRE aChifhe lﬁdr&ksn%fthé Ak bf failure.
Turbul ence al’'so creates the possrbility that

cavi tlarbwenagi also aeates the Qavsibidity that caitdtion wall pecusy dzavitation tends
ngLs sed we on_the surfaces Q I .
v TR L ot 165 CORARR AT ERRRY S ishrening, tpe 1t of

compéitends. pr em um i n nmodem nanufacturing facilities. It

is thus preferable that fittings be as small, as
possib@additignoshaes is at pPERMiYE fHmodem ERBRecERg dacifities. It is thus

p?c\félaf)]%l}hgt ﬁﬁ‘iﬂg? be H9% Ylaalsl Lsfgiet %xo&fd]pf fgaitl}o%fdef fo teTﬁ‘(Qént usage of
nproves the System a out” an enc
ava'ilawth bpghcbe Ths mlmﬂaﬂmlityad»f braakdri fittings fmiptovregsthmystem layout and
ﬁ.‘val | abl e to provide snooth fluid flow along with
"% turbulence. In addition, it would be a benefit
LTt igud, it Wbile #'GibRtaRBalRIRACH Rnd0sak AbSildole fF ﬂ%’hde smooth
to allow a reduced footprint for connection of tublng

flog Bwnatong veith tisiniah webulene. |In additiosf Erwcwld berh cbgnﬂi;nf the fittings
W ARt AoEH et Qe 0 & B Rt B ggnition of tubing

pressure drop, increasing flow, reducing

Summary of the Invention

In a preferred embodiment, an injection molded 90° sweep fitting improves fluid

dynamics of fluid transport systems by reducing 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 interor walls, flat drafis. Flat drafts are flattened areas on opposing
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dead vol une, decreasing turbul ence and mai ntai ning
even flow through the system In addition, the
i nvention includes a nmethod and apparatus for

ufactyring. the fitiing. T i Nt |
LR therfbel iy b Aol B R84 B GRLPRL igice o v
dpeiip o€ fifeceliBdvd taper @rDinasingune ividtheiviie iend @ifi chet elbdve and then taper to
entirety of fab fluid flow systenms. The Smﬁa\%gfi tting

agrartomsT pidth @gtin i thepppesitecead of tha dlbry &iosbidisheginging.
havi : .
avl f,e &0&@%2&&%@&% 3 oLl gﬁé@ﬁgﬁgr efdting Hgﬁsvﬁég §fftings of the

fitting Inc eferre I ments; ]
invedn€ion. OThevgloldinciudas a dicdd tavityfHledk awlahtemadceridg. afeemtzinal coring

i%rlg‘?ﬁ% t%g’ ﬁg%%z%qgﬂ ﬁorf%fl %lt lﬁli’é i%%f agtr‘]“ ‘gb glﬁeliﬁvrvlc iﬁ@ﬁ ﬁﬁ,ﬁ\fﬁ gymmetrical cores
id BRAER fed Mibm@?ﬁ;ﬁ%ﬁd@gw%é}teﬁgk gﬁg' ahaR§8e kQed core. The outside

maxi num w at end o ow and then taper
stveep eomand dveemside diveeagrat farg divided oopptimight pland rainingthe length of

(G FOF and BHBRE G An PUGE; e b e miasPrions oy Yt P fhe straigh
@M YED th® Breattl @ufiabile | R GhaIdBRIR Ml wfdbd Bf BhoBéndNdhe inside

Internal coring. The internal coring includes two o
swyemeire nudds heoder halfof reustraight hapensand3herdesegr curvative of the inside

the.s tric cores is divided into two parts, an
OBH?%?%WE’&O%J&%?%@M an inside sweep core. The
out SITHE acH¥E P ré‘aﬁéﬁn?"t‘ﬁ% bétes oRd iR rmvRISHlogiolithiled three stages. In

divided on a strai ght plane running the | ength of the
oge embaditnen rinitindy theguigide preapi qose is reisectesinsd Heeas fasbjpn parallel to

core l-ds. hal f _@af. 1h ' ..
o P05 Uk i G s SR PP AR i swee
chenemaibiatdtidhingeand Sapagedciar the nnbelsutt Ndexy) therenhiad Eorefincluding the
.the straight lupen and the | esser curvatu oé‘ .the o the end
insile; Seeep GPTeinstatast v irams heofessen guyate ofifhg hitipg gHlowing the en
of fIPMis %F@?gog{?mﬁehﬁnd@&lﬂ, g*afjg(tﬂeniﬁ!siﬁg esﬁrfg&r 6€ the curved

stages. In ne e rment, 1niti y the outsid
sweepe p Thir teaniskatiortis achieved by shilfingethe dnsishicone Shisle sdssesibly from the

OWPids SV SHlE DHIeAte p SN e AN v ot SuBRSiedplil the inside
SWEAPEIRS i EGhPIBRAY Me'SF BEIRGRI coriipdieat. UTHRcat loccliewith or without

thé entire core’including the inside sweep core .
furthenaloaementafdhe putsidetsveer eerse Thiapreeesaiereppated for the symmetrical

fitti L1 gwi t.h f the inside sweep core to
COJFélg?dqtgﬁgnﬁﬂ}?e?qgﬂtQaﬁtﬁg?e f@mghe i nsi de surface of the

cur VRIbvirip\a®ay fidth Sthé rshafl adinen of & s@hdey edbdy design significantly

shifting the entire core slide assenbly fromthe 20

redueesi yebudense ps Jluid reynds ibe comer oftheaswsep albew; nldiigjamproves fluid
dynitiss £ cilitadsEVER ﬁi)ﬁr‘jth%%&h thd ﬁtﬁng Witt4finimal turbulence.

A 90° sweep elbow is used as an example for the purpose of this application. 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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sweep core is conpletely clear of the fitting

" conmponent. This can occur with or wthout further

novenent of the outside sweep core. This process is
repeated for the sy 0 ed.to formthe
other half of the fPHE H.?S,“”RB‘J’.‘HE‘ %—%mthe sharp

comerFighreal Btaardl@vatiofdlnoyw G€gh gXeriplBif donspomehtyin aéBordance with the
reduces turbulence as fluid rounds the corner of the

RIGRBPIUPBN: This inproves fluid dynamics and

faci 'I]bg&%%sg‘ég%s s%&i’&n‘ia{‘{ g%qgkeﬁa'l&m{eédﬁ&e' L o‘f"'F%gl ni fg:r

turb oW IS
the pRipmess of ahhelﬁvﬂﬁmhl CAdv OBE aTbécS)ndShﬁﬂl]da@Obmbediment of a
consi dered as limting. It should be understood that
CPHIJPOBF cess and apparatus as described here may be

uti | igegtells %%E@F{E}Hiﬁl ﬁk&fﬁe%@m}gys@@éorﬁﬁné A- Wf% 3.

such 30 as sweep e swee

t r apFigure .‘otisharpa‘rinetummea\ssﬁmatsgdmmuhdml mieldvese with the outside
ages, flow neters, .and ot her equi pnent, apparatus used

Sg’ﬁg? coFe petactRddg acedrdinge v F|§“’L ERYINYERGENS | uor opol ymer

mat erpiglhr 6 13 a@e’cﬁ&nm&ﬁ loP 'Iﬂ&dq;loékhzﬁld%am &ékes E)ll‘ﬂ%@ mold cores
1 is an elevational view of an exenplary conponent

faltymsettaton angartianiceevitipthe pessentiinveatipnon. Fi gure 2 is a

CT 0o TTREEY RO kel N R S bR i S e eep cors
perRlp r@rate@nbodi ment of a conponent. Figure 4 is a

cross-sectional view taken along section line 4-4 of
Fi gurl‘eglge 8Hs ggedtional wiew qféhs ¢are withcthe ofitep aweep core completely

t car e out.si de ep core
e 1 e cre sl il ol wRfEER, C00r 1
FI gurF%Lﬁe i% ifl aSﬁﬁ:tlbﬁHlaheW 8fVaOfonipdiiehd ip| s0edrdaitd Withthe present
cores wth the nold cores fully inserted in
inyepieminstie the meld Mackpith b mphvém eptirelpreftactedy s a
sectional view of the nbld core with one of the outer
sweep cores partially retracted. Figure 8 is a

sectional vi eviDethil¢dhBesvnbption of Preférted Hmlsodimbms sweep
core_c | et el 15 retracted and t he ner vvt%eﬂlecore

trangie é%a lgplr‘eéml é‘m Wd@?‘ﬁ‘ﬂ? ary embo iments o mvention are

depicted. The components 10 in these examples are 90° sweep elbow fittings. 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 thé 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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Figure 9 is a’'sectional view of a conmponent in

" accordance with the present invention inside the nold

bl ock vvith the nold cores entirely retracted. Detail ed

Fer el Sy BBIE A AP; SHobUPREAEE foi AUSEBONSE process of

Erﬂé@ﬁt RN tRS @ss@@@ 'ofﬂﬁga PIRL6R MERREHISm AP hive 4 BFRLent connection
exarrpies are 90 sweep el owflttlngs They are forned

rogang fHeat tepbthst ewk Bend 26 lmhpﬂeefaarﬂa;dr amaiuienzfhandod Iesser curvature

I The on may b ticed
LR B HBE Sage’ Meprck oS h oMl B2 Pl Ehdeed in me
cudside subfact D8I 1A Sdwiddp iy a-Ehﬁ:ﬁﬂe& kérelrBflednd th&t@h@Edrvature of radius
will recognize that the i1nvention nmay be applied 25 to

Diﬁbﬁuaaﬁttﬁroﬁwgm ig ereateehan| hovitiameire &b the bosquas gherends of the
Cg}@@ , traps and other fittings associated with
ves " gages, flow neters, and other equi prment

appailathes viehet ofmthe ftelsiobh %Wﬂi gir&ttéﬂ hqabdt@rs28 and lcsser curvature

utilizi Q;% fl uoropol yner materija The caonponent
3Rgemponent1 04 ot beeidssilad. é%d}féhwomnmeﬁt, IIACIU%StfHStt% draft 32 and

s&dod8 91 ﬁéﬂé lée f &k ndeial A GeIH 3Rk %t the r maximum width

genera ane of The oross.sections I n rhe
aBthefdegier ©f beyph26.i iFu‘sﬁiﬂdyseEmghﬂetSdritﬂam hd Fh@per to a narrow end as

conponent inthis e di general ly includes a
they 2gpgaeh Aivtendda mbsgrn ST gﬁsgmtwgﬁf ft i 2 fnd second
ﬂ‘ﬁ@&gﬁ‘@ﬁfﬂllaﬁ tﬁé( kRed oﬁﬂéj fifting anﬁaaf@géfferdcﬂgxﬁﬁ'ro‘? ‘i‘xﬂa%e@ of0fle another.

second end may i nclude anni ach of f
Fastd atids satm:lld ﬂetcdmﬂtseﬁa as ﬁﬁyare rwbatdmzﬂlyr plade @Rl are intermediate

Threads d for the :

ogoER Bl i tenEpE R R REe el des st rai gh

por t Refgri t@p ubRe6.0mafel as'sféiﬁbrszl%Sgenef’all?riﬁclﬁ&ééqa&ldeaduy block 38,
i ncl ude usi bl e end 23 pur suant

ﬁFS@JSEBme?m lyp% second slide msemblyi42, first cznold h@reaclélsarglrﬁeem@fmold core
h I
4%.()@]%1@? %ﬁ&i&ﬁﬁeﬁ‘ ﬁrg::ﬁ aﬁseéﬁ%ll%% a%d?e r(%n |ser11% 1{; 32 are mirror

infaggs eﬂbﬂds agothatatRifse nitid acwd 41 drﬁlssﬁfce&ndimmtﬁédié @6 addmirror images of
y the_inside surface 31 of the conponent and

def i ned
0’58%{91& aepusil Pepemileg B dhs wpplipation, theigyendios s Refde bggonsidered to
b NimPdE ¢ n{dlt? b11§§ 3% ?Kdtt Eﬁéﬂu&%ﬁ%& ifage %ontnpﬁlt)ffngg? CFirst mold core

curvature e greater cuPvatufe
44yarebdeeond mald d:dlre 4dicambe esynnﬁettibaﬂ rblatiee wtortelamotherds of

e BERTBL Sl ML DL Lo B LIS O o porion 45
ariORRRN BBitioh 350. aInsEI"t‘ Poftidhes) QiﬁJtp%rts IstZnold Jolﬂ@44 and is adapted to fit

conmponent, includes first fl draft 32 and
within mold cavﬂy block 38. Insert portion 50 is preferably approximately circular in
cross section. First mold core 44 generally includes outside sweep core 52 and inside
sweep core 54. OQutside sweep core 52 and inside sweep core 54 are slidably engaged
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
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10 second flat draft 34. First flat draft 32 and

~ second flat draft 34 are at their maxi numw'dth at the

center- of bend 26. First and second flat drafts, 32
and 34 taper to_a narrow end as _ they approach flrst

PEHIP™ 642kl qropien 6hds IRTPREpREedi ebyth Jiessaf qutgide sweep core 52.
I?{]@é %w%%) aid 5% f00Ges Lt htq:{ Hidn 86, dufler@VpbAR Psfygeglﬂi 8faft portion

I Ng an are gene y mrror I nages of one
7anoDheft portienr Bl isamdrrereroayed f drabottir dddssof BRidarsvedd care 54. When

SUb tsg’i?gele?flplv%éﬁl ag 7 lgquae%gg)'g{' g‘i glllﬁ egé t%ﬁéilw?e%gective ends
§5 s G frfh FiEHTE b tH@Eﬁb@&ﬁfcﬂpls)fc&ﬁ HERSIRd by alnd second slide

l'udes nold cavity block 38, first slide assenbly
ass@mbéjeéb ack seimlelema&;mem to Akt mrfold edre 6| apd dirsteslida asseenbly 40 other

econd nol d .core In this enbodi nent, first slide
%W‘%lﬁ'ﬁﬁesstg’%ﬂ% slide assenbly 42 are mi nor

| MByeSnREs 0 QRALBIY dedittsoineBT!RE ﬁ@ﬁseoﬁﬂn]ﬁ S@Etient 10 of the

mol d core 46 are mnor i mages of 20 one another as
pyaskit, inTeniondi With dhe miokd azmw tegk Hhelos¢tbandwishfirgimeld core 44 and

not .to .he co re limted.to ol S
sqaminioid cafy BRI Sl eneisiShish Bo Bufp BAGfH, hBSropotymer
1§1ﬂ{c@ted4ﬂto&ﬁ§i cHRGTAhIRYIE caahELIASK wandaaimmearamaist partially.
ative to one another. Referring to Figure

sl i dEigme6sheys te & fnat Rratiallioich eoRBONSIbE lwptd' @Hltmlock 38 with
ﬁ?ﬂ an%lg %S{e 443 %‘E(fe g;eggn gld g&g a}% fﬁﬁ%%{t@ﬂ?&fﬂlﬁ;@% V\#etdhswuh one another.

Aﬂill}ﬂ:rzﬂﬂ:glrﬁe}chhhlemkn&&ho{mseﬁﬂtquIhb iretfachion,; insgtied emdbihgr motion of
approximately circular in cross sectiqn. Fir I .

_ theohist 20018 sqed 4 5ecPPe raldccur b At sﬂ@e&sw@ 48 apiigsccond side
aés@ﬁﬂbggm S"@Eegat eﬁ‘lgél'xdamsgx‘t(ﬁl g OW §9 ?&Er%bﬁzza\ﬁ&gated When fully

I NS sweep 4are slida yenaed W th

extasdad fpﬂrmohﬂnccﬁe @oattchattcon&eyoldamrbdﬁembelrﬁedﬂcm?b Miter 72 is
and retractedg thin insert portion 50. CQutside
I%Egﬁ thgcgnigbothan |de sweep core 54 are al so

sl i dellarri %Q%reg@ Htst @ o9 'i‘seﬂtgn&leﬂ WHfERitsiddist@ep core 52
56 runs the l ength of the juncture 58 between outside

pmléqo reseacteds 2A s obtsidesswrepswase §2 geirects dinearhye itaretaimsralignment with

indite died i at: pies Ve bR S ELRI L REPIGEH HIER of lumen

14.hexfier thsidel S8l yors | Sdd @ lfidlly edtakiede firq dilehaseérily 40ds linearly
mai ntai n_preci se alignment the s) i di_ng

durin
reffpeied gatil WP@lRﬂ’é“%é&ps s’&%ogmlqu e#YiBiblogk B8; dhgide sweep core 54
reRids 18% ?fonbtﬁggnﬁq{eﬁﬂ n 62 and draft 5 portion 64.
af

I's mY¥ror inmaged on both sides of
out sReerrinee[Figae S, ber outside sieeepuosp 52 and 1ri§ért pnniomcb'@sare clear of

i gh t 6 d ut t
mgtgi:qaa:v%ﬁtbloc ' 8I gpst sl?de a%rs]en?l';ly 40 lg%gnsllgtgd ?n lta

s entlrety (mc}udmg outside
sweep core 52, inside sweep core 54 and insert portion 50) until undercut portion 68 of

inside sweep core 54 is clear of lesser curvature 30. At this point, first slide assembly 40

s 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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~ 70. Draft portion 70 is mrror imaged on both sides of

i nsi de sweep core 54. When outside sweep. core 52 and
i nside sweep core 54 are fully extended, their
resp lign so as to formmter 72, In

eé%%ve ends 5 g

t hi s RAGBMEIRAIEUTS dcemaPorsnyl L isrdepistedatith Sist Brodd soredd and second
1RSRESRE Y | | i, i

R e A il A SR il Pl ib 1ol B may be opencd
andneomporeepéesl & henecid. Fi Thene shé-Hosss usat bal tepeateditot mold further
sone oﬁ Hhe steps of nolding a conponent 10 of the
PrERBR S i'nvention. Wth the nold cavity block 38

cl osedyapstatibrial Fhiid PynaRlich SoPrward dembibtrakld SEAPRE pELEht increase
core 46 fully extended and engaged with one another )
indluid Aow andragipdl parsent; decreafe it presshretdyop Haoughvihe yama siged fitting at

[ avi ock..38 and al ] owed to set at |east
ag%af\‘}]? iig)l“i rf/l?eymglfvgﬂﬁago%s %eﬂc“}\gm{ehe at | east partially set -
CONPOT@presedt inveilbmlnfag \bet dmit)ddsikin3RhoM spbeifit ifé:5its WRhéut departing

core 44 and second nold core 46 fully extended and

feava dhe captreh adributen dbereef, theyefaspethst illngtrated rembosimentst should be
r he . ion, | 1.k on r

cBMMea G MrBaet AMEERY S8 ndc13RRELE B0, B gnace o the

appendetir dhing ralReragRAnthey fotfgoingl deetiptidn Slol dRlicats IBeEcype of the

42, Qperating nmechani sm (not shown) is preferably

LYROGRRt ed. Wien fully extended, first mold core 44

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

| ocated at the center of bend 26. Referring to Figure

7, first nold core 44 is depicted with outside sweep

core 52 20 partially retracted. As outside sweep core

52 retracts linearly, it retains alignment with

I nsi de sweep core 54. CQutside sweep core 52 retracts

until it is conpletely clear of lunen 14. After
i nside sweep core 54 is fully retracted, first slide
assenbly 40 is linearly retracted until insert

portion 50 is clear of nold cavity block 38. Inside
sweep core 54 remains in place for the tinme being. 25
Referring to Figure 8, after outside sweep core 52 and
insert portion 50 are clear of nold cavity bl ock 38,
first slide assenbly 40 is translated init's entirety
(i ncluding outside sweep core 52, inside sweep core

- 54 and insert portion 50) until undercut portion 68 of

i nside sweep core 54 is clear of |esser curvature 30.
At this point, first slide assenbly 40 is retracted
linearly to withdraw i nside sweep core 54 fromthe
i nside of lumen 14. 30 Second slide assenbly 42 and
second nold core 46 are retracted fromthe opposite



end of conponent 10 in a |like fashion. It should be

noted that first flat draft 32 and second flat draft

34 acconmpdate the translational notion involved in
retracting first nold core 44 and second nold core 46
fron1mnth|n component 10. 6 Referring to Figure 9,

medi® i s depicted with first nold core 44 and

second nold core 46 conpletely retracted. At this

point, nold cavity block 38. may be opened and
lconpanmnthoﬂlmfrfermmgda sWh@nelbOWeﬁtpngdmmgrmyert;bportlon and two
eated to nold further onent s
R et tna Bt eh oA BesPet prestisn dirs iethpg omprising
tﬁ‘el dtéps ot an@ﬁfr@e‘{”ﬁrdt NeEMa%ed mhdld fcdokd, dlafzingva ? Ity D %k¥ments,
percent decrease in pressure drop through the sane
ingluding 4 first isegment and afsecond Jegment; sheempold ¢ore bayjag kdwad portion

i}, o B i S R b i, ST sEep B AP long the
greart tadvatiid émd)ﬂfe%%cd e%glfent Eehﬁ‘g podifiéhedtdiéng the UedserdiRtature

enbodi nents shoul d considered in all respects

angkthe |ﬁrﬁt§pg@@mt\mnzﬁmﬁldﬁbbf rpevablq 1glative to thefsepanlcsesment ghserting

o JR Sl oAl BB T b PO o B Bt o

thiklagegheent laad ree ouirth: seikmeﬁt ne meldodoré draningga aaeﬁd\@ﬁmon and a

el bowfltt|ng having a pend portion an wo straig
StERg it RowHon, 4Gy B aeld cavifet e dhiag aeﬁn@gg@e@}g ew%ﬂeéraéong the

Ql%r mtglgemml o ol se%}h&t%eﬁ%s%&ﬁt odeﬂ ‘%ft;n%' 19 1@;‘5(1;1J Ju%ature

segnente ore, Ing a segnment
andnihk wlsirdseganeht baihg skdabénmosalsle aela‘mmmdhs ﬁgmmmegmbhte injecting
nol . d core havi ng. a be a strai

d ort| n . t?lg
2 FRRlESPORRYIRE ] e aold5Avity; alloning; tmgléeghﬁ Bitpygat least
pQﬁ§l’l§ i@ q@heahg? NEridifg ©E FRbCLeghithY er W nAE cbREefSRCARnold

segnent bei ng” posi ti oned along the | esser curvature
cayitor i refifst dgcctmagaubstantiﬁélyngirdleﬂ ta tieystraight ipogtione transleteng the

it e o faos pPeensalY AGTRRLaY et g egoR abfiedi sctraction
lmemlyuétra@u@ thiehWeb hdS SspiRimt; Riidrlg eRbdtiny SEAARAseghb® of the

nol d core havin q%@a bend portion and a straight
mglst eorg rirom rihe m cmtsdlma\scctopd direstionii ranskdiggdhe senondgnold

cdt® ?Jll ta' CHIQ:%Q 01"1al gr?egal y Formal 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.



greater curvature and the fourth segnent being
positioned along the | esser curvature and the third
segnent being slidably novable relative to the fourth
segnent; injecting a nolten polynmer into the nold
cavity; allowng the nolten polyner to, at |east
partially, set; linearly retracting the first segnent
of the LRSAB ' Is j .
S ot TRE SRR SRS el ol aplhidi fiting, he
nethiodi comprisisg sheasiepy of hmserfting s4 segrhehtab mld rwoee, having a first

directi on generall nor mal othe first direction of }
stgmphand g o5en aerg,r%nr,itﬁ%a}qlé °PE haydng A o godiaucid @ straight
pSEGHEREG a iﬂo‘ik?@zwibh(r, ﬂa%tffret%%ﬂemtd@ﬁ thdbdctnd M efdh dASprising
nmol d e nold cavi

core fromt ty in a second direction;
abow hslf af a pylindes apé tdwrfitshwigohentivrther congprivingsa gieater curvature of

o FERF A 15 oS peeinint B FRRviRhg RdessHo Slatiis pt the bend and
tHeC AR Rbgment AL tHEESR0Ad Qbbb fRatink Wint RERIE QERhHDBiterface;

_the step of selecting the segnmented nold core and the
injeating g flwid I nglonereintouidis meld cawity allowing thel fuid polymer to at least

pRAE RS tispenty MedBiE W, Hrat o BB e ' 10K o Bl 3 %motd

city; GeGdaithgIRYFRIM Sord il b direRRSgsemllf ndeAS] 18k difktion of the

third and fourth segnents share opposed surfaces and

lipgar rofeactionnd; linsadly regwm thgspenad segmentdrons ghegneld core.

surfaces. 4. The nethod of claim11, further conprising

the step of injecting perfluoroalkoxy as the nolten

6pol yThe . nfktlnd Aofredldiad $f funhed r@ngprizingy etle f kigpd of injecting
ssageway in a plunpbing fitting, the nethod

p aﬁﬁoﬁéjafﬁ@@tléﬁglygﬁr‘ inserting a segnmented nol d

core, having a first segnent and a second segnent,

the nold core having a bend portion and a strai ght

7por t Aompeld nére far feindng aviuryed floel passage megdiant flawdfitting, the

second segnent each conpri sSi about, hal f qf .

m&ﬁ?ﬂ’&e‘?" R WO PEMELSy 73 S'F%P?Iﬁe‘}a"b”&rﬁﬁ%e&& griion and a

stedi SRRt GHAnPihe 1o ot gm@nt? ?&%jﬁ@ % %eth%r 26h76ht 56 N8 Bhereof, the
further conprising a | esser curvature of the bend and

twhesghientstbesngyfinnatly actactdbds mdeprudentbymimach sthar amdythamold core
belge %&b@ﬁ SRS fhefipn supatiele ot ALt s direction of the

lifer YétRICtib®), 2l the€@®ld cd¥@bbinglchyab®eét inkdri®@ ity and retraction from
retracting the first segnent of the nold core fromthe

a msiidjcavity.

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.

9. The mold core of claim 7, each segment thereof having at least one face in
slidable opposition to at least one face of at least one other segment, the faces having

alignment guides to maintain relative alignment thereof.



cavity; translating the nold core in a direction
generally normal to the direction of the |Iinear
refraction; and linearly retracting the second segment
fromthe nold core. 6. The nmethod of claimb5, further
conprising the step of injecting perfluoroal koxy as
the fluid polyner. 7. A nold core for formng a curved
10] Ui 4hB@F5I@98re! dT chaitnl 9l whiBWhE i drirféht ghliRs c&%ﬂsecaols@ss on a
conprising; two segnents, each segnent “having a be

figed fadeand an dnterlockinggmhve poa s¢oond fare. t he t wo segrrent s
formng together a mter at an end thereof, the two
segnents being linearly retractabl e i ndependently of
each other and the nold core being novable
translationally in a direction substantially normal to
a direction of the Ilinear retraction, and the nold
core being capable of insertion into and retraction
from a nold cavity. 8. The nold core of claim?7,
conprising a first segnment and a second segnent, the
first segnent conprising an outside sweep core and the
second segnent conprising an inside sweep core. 9.
The nold core of claim?7, each segnent thereof having
at | east one face in slidable opposition to at |east
one face of at |east one other segnent, the faces
having alignnment guides to maintain relative
alignnment thereof. 9 10. The nold core of claim9, in
whi ch the alignnent guides conprise a boss on a first
face and an interl ocking groove on a second face. 10

10



