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WD 2004/ 007288 PCT/ US2003/ 021716 TITLE OF THE

| NVENTI ON [ 0001] Method For Making Pl astic Overcaps
wajgiongoidet Runner Back-Gated Mol d Technol ogy PCT/US2003/021716

CROSS- REFERENCE TO RELATED APPLI CATIONS 5 [ 0002] This

pat ent applicati omT@IROFSTHE DOVENTION U. S. Pat ent
Application No, 60/395,585, _filed July 12, 2002

[0001] et Miethed Foraking Biesticiveradps Bringies Ropbeadsh- Gapd Moldy
er Back- Gated Mol d Technol ogy, " the subject
TeChnOlr%r)gg)ner of which is incorporated herein by reference.

or ot ect 1R O sEEPERENE O N AR ARTRANENS,, et o

[0002] ar el“lﬁ@ @@treﬁd d}:ﬁ{)lld&@lohl&[&l\ﬂﬁs phibiRy tEaL 8 Mtatdie Ap'éhé’afﬁﬁ)n&@cﬁ 60/395,585,
vabl e protective closure_systemfor

filed J ubs 2, »%OQJ’A, “eniitll SMetbad Kok Makingfilpstigddwicaps Usgi it etmnst Back-
Gated I\\éfﬁ{df’?e of&?&re by §ugfjegf R GHRh 1F %gg &t@d Lﬂ-efn by reference.

re systeminc

stopper, a ca cl osure

systenms are dg%‘ﬁggcke%&?&\r?bea& y rermv by a
[0003] f i Rana%am%)pﬂo&ﬁuw clbduee Eysuuiis foh plhalemtah@tlcun Igbd‘]f‘ﬁ‘s drelgdnerally

in one hand. T re system al so pr.ovide for
known.p Wz rhatesifNoe 3428&%%%&50&65 BRI BRISCHIE PR SEifm o vse with
vials cdﬁ?aﬁﬁimgtunitgﬁs&%f MedRbmRAR! #6RhL '1@15&&‘63/ BesPbRtddNB refdiéhce in its

ntification and other infornation i's
entlretyc oThmiosm@ ebtanpinchidenarubbenstoppeharcahsedland ap evercap.  Such

ctoss<BS5ERREL SR R B L 0Bl Bl vt

vial is l&4€ ﬁm&ﬂlld Isdhad Tus clesurd ssmd:rﬂ alsop@ridé fop phaiedeutizhbproduct
technol ogy (Fig '

ZL.. Referring to Figs. and 4, the
identifiggion Whighean hwﬁdta R POITH g/ aRplivaton fpfn%%{?m Proper
1dent1ﬁ§ﬁfqneaaidqth&qgokﬁ&l&qg@&ﬁﬁﬂhc§tte? Cthe %Qtrs%Q)r ot}ﬁﬁﬁ&lﬁkﬁ%l@ersonnel

Ing a core ,acorepate ,asrlp
[0004] pl aTei6ally, aradavmaryofphdﬂ@i plastic everaaph 1300' (fgad)en aize pashhas been

rstrl at e i'e 4!.T.
accomPEF bt p BB prered B el P Pl Kot #s 2 and
4, the cblcﬁhﬁiﬁeﬁ’ﬁ@ld&eélﬂ@lo@? pencRAlBt @nitises d Beiek @ﬁ td@)ﬂlng h&np@ﬂies;ht stacks

nerally forms the bottom of a d area cavity
10, ea@@tacqg(dpchlﬁ@gmogpe@ ﬁi%i’ﬁ platedde aelp 1119*@16 %Wymi@e 8er a ronner
plate 422, lﬁ)lill% étﬂ? 15058, A Esit hie @534 Bhd QREAY-is iFE@dl?teﬁga%ed with
p1a¥e B TS rovabl e ano’l Haur ng nolding, is in facfng
the cor@ plagan tlgesimgnabonk e dobeplaterld'. pTist top D4 the cﬁt&el%gcmqmalm forms the

bottorsota o) et evER B tFF e Rt Hefofy i 100 < B PG and the

core pl&!etlhr' ﬁetsfh@’loﬁﬁ?n ITA8 stéip p‘laﬁ@ 161§ dvatilé ah® dhng hﬁ)l(ﬁﬁg,liﬁ & facing
seal mg engagenent wth the core 12'. The novab] e

engageorent Pyt ﬁhsacozfe ztate 14 The strinolatgy] @ hang evfinsirica engringdhrough which
,I t lod
e orf LA 3 4 DAREESC i Sk AL B
plate I?fto eheure s¢ating Eng@Bﬁheﬁﬂ \Mﬂv\thfe @preal 2nhd mewatde tavityeplate 20" is in
ormed 30 pbetween the top of t core '.and the. .
facing grgpceepl itk thegtip I rlébfﬁmfnw et Esti iaalos ppgyed in the
cavity % te iob Eo 5&%@&%%@!@%% &Y@w %ﬁd 208 for’s @@ Yoid to be formed

tunne i-s formed through the cawti/1
between the top of the core 12' and the cavity plate 20', thereby forming the mold area cavity

22' for the molded plastic overcap 100". A cavity plate tunnel 36' is formed through the cavity
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WD 2004/ 007288 PCT/ US2003/ 021716 plate 20' and endi ng
at the center of the indentation, at which point a top
W@mogmdas:gate 24" is formed. The gate 24' f orP@T/ES2003/021716

en I nt o the Id area cavity 22'. Th .
plate 2, 54 i 24 B9 oefrmei e dnsptici e vich oot  Farstiippete 24
formed MWL @ﬁtef2r40ﬂ9rﬁ1B 8 sehall %F&ﬁng irfto HREné1E F&re“albrafn@ﬁﬂ' OfThb R&vity plate
cavity plate 20’ mnating in alarger opening at

tunnel 3 gratd@@llsogets wedec amen ;nommﬁ feorgmhe garehé4 iteithedep pirface of the cavity

plate 205 cﬁﬁ‘mﬁﬂ nﬁ%&'aﬂ&rg@% Itl}e\@gp QF fﬁm%h% g%é g%l a{‘hﬁ,]%lpner plate 42'

is in fadﬂlgé@agaﬂﬁeﬁi wi&the tcb]ﬁtﬁﬁlhﬂ’e@@@ﬁlmﬂ@'ﬁx@lﬂuigo ITh6 irgk@fer Piakdy2' has a
s fromt opening at . the larger end of

and conti_nu
runner plgfe HARALA¢' tgprsthéongnwéwh@em p&vih g epntpiugs Eom fha epening at
e g 5 e G LDy, SUBLLSE, RERLO 0 S, e
smalleriopetihg in the bostomf sacfaceocﬁf theeumenplete 42! @tthe WPder oPreing in the top

er stri a Is in.facing.e enment with
surtace T Reridle Ba ds Tomer Sl s inBrRE i iRemepbmit the
runner Plat 422" VRORn&l st Pplted2®his i fidherddip S4Bt 80 extending
t her et hr ough through whi ch t he reS|n injector 34' is

therethropgle threegh whish therreen injeetpp34isinseriedn 7 rupmer $teip plte unnel 40' is

o] T i AHCP RN L 0 e e
tunnel 3&‘)mﬁmrt<f>1:amﬂfaaéofihermmenpratq3421te 42' . [0005) In order
cture.mul tiple. nol aStIC

[0005] ., to Iga ogilijg&%? &ﬁnp% ure g Wﬁgﬁa pga(sge Rgercj_qoy\slel g{): al%ultlp?e tooling

compo&ﬁﬁﬁaaiseld) &% 9RabldRUaRME aba_\tbe msregn kRSt BuSofRch stack
of each stack are inserted within the runner strip

are lnsepﬂeéméﬂmm thearaneg etrip rafe unnelsi4d'. i Pgchgedn irgeptor 3 @é@é@ heated

psic AR5 RSB S5k ML LU, LBV 55 et 0,

passmg&ﬁrough }&8&8@’[&‘@4 tahd ﬁllgig théimolibirea 2#Vity2d Thd resingnjeéters 34' are then
acawt The resin injectors are t
removeaoéﬂg Haeplasiie ff’ﬂ’é |1%11§1fﬁ to cpels; 590&1@& éaqcelﬁfatqddls&gowater ines 30'

that run@@R}ugA%hd vﬁ?%?dt@ﬁ@faﬁgi tHEdoRI 1 AR bI \Lvhteﬁﬁ, c?t@ula?e@ tltulaﬁéh the water
run t'hroug he cavity plate 20' and the core

lines 30Ctoabsaey l@qat fremcthe @wﬂa(tré@te Qﬁ'ra@dghe edre 1 avhdeh havremésorbgd heat

1 1 h
from th, §e A0S AUh 2634 1oLf OPENG: CAREYnPLAkS: @5 pRAT N84 60" Gnner
plate 42 8re. retjpoed fofd dnghgmiene muﬂikgcavﬁﬂy@larw pOle Dustie tHB: tppeat®walls of

and the rupner plate 42' are renmoved fro
the rumg:‘ﬁ@%aégmp 3 this weglgm FXPrts pligss ondhe exsgs spgdriﬁﬁg resin that has

collectddARRLR thdRnhs: Mhte nldiBl S319RE hema%&}egfam le §§ TreikSess resin

movenent exerts stress on the excess so led resin
breaks ¢offiat thegoiRf ite kinelddsecropd-sdutional heearat ﬂlﬂ:@atqﬂ%ttherbbm seyering the

excess "'[?F]élatg%rg 6}%«.{] r%gfcfa %{ h&gﬁgéﬁc{r&é}# ngi"l%eﬁ%cf:sg}?sem 1e XE&D Sollet tseon be

recycle@ E\ﬁ& SutseGdneli abused. e’Bh@éavitb%l@@t@ i2then rdh@fe TonSs EN@Igkgnt with
excess resin fromthe nol ded plastic overc

the Strlﬂgbte 16 pepasingestop sids 172 of thavaplded plastie evpreap 109" “Phe strip plate
16'is ﬂ{eg ?%{rﬁ!)\%éi 1@&% en Sl% &F\Qfﬁh Yhe! &l ?ﬂte ];EIh QNIfeﬁe\eﬁbé%{ s@ltlpf gl%ge bushing

en renove om engagemnen
18' pusie3' upen pdwitom sdd tmi' of zdﬁoulﬂae edde ltOHBofﬁ:hd: ﬁlﬁﬂieﬂ Ipmnc overcap 100’

overcap 0. e stri te 30 16 hen r
in OIdG?thﬁméﬁ%Qﬁé%lﬁ?‘P et ‘%@aegp% frm  ton of ¢ Wﬁreﬁﬂglzed air
strip plate bushing 18 pushes upon a bOttOﬁ]SIde
106" of an outside edge 1042 of the ol ded pl astic
overcap 100
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in order to renove the nol ded plastic overcap 100
fromthe top of the core 12'. Pressurized air 2 WD
waQow/o0z82 88 PCT/ US2003/ 021716 from an air |i ReTRR2008921716

ec he, nmol tic o 100' to
from an B3 oL 8315 Ahted Al ok slehE v p O Rlrgdiue iBretease
from theTtBF offeedsdge pi' aTheé moliet e 0&cap IO o eREQM fhdrR Md A61d area
d area cavity 22 fall's into a collection

cavity 22'efalls ante [acollprsionsprsmiayle (naigbeyrher e are sever al
d
LT T R

of the pmdsreart dtisst,ibecausé of the Igatien afthe galeedd', then ehecexesssiresih is defoved,
nov.ed a.smal | g%otrusn on.1 of excess resin

a small prgifiiing 197 3f Reesy iR dgBaigs pribe Bicelstas R GHteRdingloptyaidhy from
the top Sid16208f Gk %lé&%lasﬁt: ovy&Rap b e@h@#ﬁ%ﬁl&l@ﬂ u® r;ﬁ* nts %Qoblems

The protrusion presents prob ac:|
when placibgh labsl or Omﬂmmesaarhmgﬁhm‘@ptdf&d pplded p]tah’rec m@a@on 00",
astlic £L6 100! e design. of ..t
second, P fisid IR ETR G tprelRABNA 57 PR Fallinth e HesBitey e
excess redin (lhfbv&&s@mﬁﬁe‘i) dugBigith¢ fivdusticaSof@aciunbRied pliidtic Beert4}L100".
production of each nol ded%tﬁl astic overcap 100 Thi's

This nedggsiielss |ﬂi*ea‘i0§§“’%1r?é‘ rr%%bag ofh exeesyeasingr By subsequsptisyse. This
process {n%%it{&ilg g‘f sultd & tﬁ Qﬁm r?%g nglyl] l%calﬁé ﬁﬁ:ep?ﬁcess requires

I nevi y resu ts | astic resi
cooling Titveragd shlerequmibrenimyapofithe sscesegminresner befokd mﬁntshecbmahhbd

plastic REARAE A BICARGE (g S251F BsUt k5ol TGP OB ERiplosy

is relativeYle@gthlyme for the coI d runner top-gated nold
tec hnology 15 is relatively lengthy, [0007] The
[0007] pr dbe meSﬁﬁ\;@ml%cWﬁé@sochSp%w gmaldedhRlpstty overcaps

using o A0 el PAS R UL PG senS 1ol e (IO Ks BRI B incr

top-gated umold _rtechn«)ipgg afied, bmhui;ettlm:gah@isa@w lofated 4t, thd bakusfehd imld area,

o smalf Bl B I AR kBl e P300S0t BBy R oncea
plastic dv@féaﬁ agsteq dfhike d@@@iﬂesmeféernMﬁgrmé ShRgcadQo Bk sdnbifactured with a
rcap, instead of the top side, there { enabl i ng the

flat top @%ﬁ@@ﬁ’ erpishes, making dicsasiceto affix fabsls, eustam loges fandetiarom
1dent1ﬁcP{181§rH§xﬁcee§ uel Jl]&txjoélc%q a%ﬁetﬁl@de%%éé? é@(&ﬁé@éﬁ%%‘%ﬂé top side

ent I=cati on
of the o‘&lrmpt rSeoomd, becaumguheplasudmmmemam imhquit Iﬁ@nmdmnme kentire

he top side of the o Secon hecause th
molding iAgeqs o THENGHS S8 AGMRGS Pk FORGIUETIg: B T EReRbre P b

recycledYRdsHitRG iR hRERRPsavitys! Tﬁﬁ& ISec@is8 thOpraBsls rﬁ&ﬁes no cooling time and
consequently, there is no excess resin to 25

no evacyaiop®il excess tesinl rvineys, ithe hed renrien bacgcaga,tepﬂglgoldmnbg run at higher
speeds, plfr? ﬁ'{% Ql% t reot%efes*g tﬁa%%f tﬁgtu Eg}é co% {'Lﬁ)ge - a?e'aqnolﬁp

eva excess resinr unner

the cyel Edt %ﬁ%@?@#@ o Wit 2111

[0008] I UBRREly SRR : H?éc@ thShilebednt MR cdaprikkii-a HNVENDE sk for
y sta

[ 0008] Brl e I in one aspect, the present
making plagiéneTeseaps Siopy hegted resinpThe mols} tos} stadk dogrprises a core, a cavity

plate, and a resin passageway. The cavity plate is located above the core. One of the core and
the cavity plate is axially movable relative to the other of the core and the cavity plate to allow
| 3
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30 making plastic overcaps fromheated resin. The nold
tool stack conprises a core, a cavity plate, and a
W(De@nmp&éssageway The cavity pl ate i s | ocat edPEbUY®03/021716
the co

the cork 90 FR R Pt OB Pine! wisrcRY ol Rk Rng closed

positiof bfd @aallotwythe bédeant therdavp Bt séfidte BORPE&Bh other when the mold is
PCT/ US2003/ 021716 the core and the cavity plate to

in an opgRGROgEion; (Wheadhnoldiop! siprkis ithe gloser P%lorsﬁ&@w i§ fprmed

vevos R4 P58 BER SRRSO ERLEo L0 0 iy, e

portioni of thd botam opface phHidie chvity plvﬂbeenrredpenalmbdt top side of dekplassic overcap.
osed 05|t| cavity i med bet n a

The tog Gghagtipf 8 Bo1510RFRP Y to SHGOL i 0GR PUPLO YA e portion of

the bot@¥ fudfe8e 6f the QQVIWM%MS Qhﬁiaﬁtmlfm?at andBleblisfr8. AR&in passageway
bottom surface of the cavity plate corresponds to a

is locatedpithinghe epre ttith @gﬁ@, in the gapetueiage of tiheoreo g hs gatedesaghlve
proxim§ 1S B SubE SSRE0SS o Rl O} 8 e ool gPh RS

passagaayi dnd mtb alﬁ&ﬁcaviiys Ths t/allvé lissprbyinfatedthe eoposubfaedroSihe fcb1%€ Thfs allows
resin gg cated V\nthlnthe core with a
for mmga?lvers Rt efﬁye% Veo'cmdtﬂw‘ep adicoverpa apthfutheralioys for a gate

mark to/&4 M%se% Qﬂ(tﬂé%goﬁlhs?dé é%@gtﬁzc&eﬁ:ta ? SRS tfx@t()f 81de of the

regul ate heated resin ng out e resin
plastic p‘ass“siage\lvayummmaﬂy Blat zlmi hiamsh;freeThe vaI ve is proxi mate

surface,of the .co This. rmniml, .
100091 BB nB o entseRHE ooy oA s R Tod BF Mishe Taigsti
overcapiiding & bdolEtooBdth¢\STHeGhold t@ isfick R Kedr@ alka BAESEHlhte Forming a
he bottom side of the plastic overcaé) to allow for

cavity theggbetyisers Hee core forms aostem; of thr vty gnd theysavity plate forms a top of
I
the cavgzI Bszlgl?ﬁfa’% ﬁg téépr b4k ¢ ﬂ' Qe Poils I £6 s[ﬁ%@%lﬁs@%‘%&%ﬁ and the

esent I nvention corrpr

. bottommél&ierrgﬂw phrasspomds td 8 bottemcale afshegasiicrovetap.obhe sdradks a resin

passasq 5 AR 0o 5 SS9, TS Bl RS provimte the
top surfasé bOE 0brettd Bogibitd A1 ardfeht loif @esﬁﬁﬂdvvm pliedfRhé RIsiBpdsdoeRay and
the cavity, such that the top the cavity

of
into thecgvitiss Pamakthe 0w angghacayity plate w@xwﬂlam@bb\rélaaa@warhq other of
t
o ord R QUEAKOTIRE SHESERYVH U 6RIG BRSOl 0l 1 co
stack ispdessd genhethattthecat s ini dohtaat wih theicavity plof te fiorhathe cafity he
or The gate has a va ro te the 20 to
therebef{Fer: Saeigrt fiae B Sasey LRy o BHGL I o1ty oLk the valve i
closed fol s A8 fiBWLofeEsih fifto HiRaDitP BSRAARNRN /A6hnt oPERir MR entered the
cavity. One of the core and the cavity plate is

cavity. Feugh) the msirawitainthe a%Vult\Yes altpwaddo sedlde ferm thetpdastie peergan Fifth,
the mo]%irlﬁ?l%?a\ék E%I) X s?ﬁ fo af%l-[)la\?re oootﬁfle él?%lé:{(m{eg: %)%ggfl it gtﬁg‘?nold tool
stack, stittathat the plh@ﬁ@oveicaplprodlmea Gibs Avbrhdll pﬂ@ecuman of yxqek@desintodm the
formthe cavit, r.ebet ween. Seco e valve is
bottom aﬁfsr@@a tq e gro ? Ve e top g %95\?3’ 53? COfhj f’als allpws the top
side of ¥ p‘lé?sub dveréap fo B?:S&Qnisﬁ—f?ée% fefchffatfe EJPdWelﬂEntr(ﬁ'SMHéls! e
cavity once "a desired anount o sin has entered t
markingssthetegn. Fourth, the resin within the cavity is all owed
to cool to formthe pl astic overcap. Fifth, the nold

tool stack is opened to allow renoval of the plastic
overcap fromw thin the m)IQ t ool
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stack, such that the plastic overcap produced has a
smal | protrusion of excess resin on the bottom side
W(al4m01728$1e proximty of the valve to the top BOT/{ame3/021716

of %g Thiis allows the top 30 side of the
[0010] akt yasPecipthe Presentdnysniion coipidses § plastic pyergap.for use with a

closure%g ﬁ(%g%ggﬁ%téﬁﬁ@%@()o%%oz f%lG ei%'ﬁ@ 9§%&£alﬁ%ﬁﬁﬁ1se§ aWigle

circulardiglebaving hwpides e hbttom sizlet amda smdﬂqknnt eletsndng dawniverdly from the

outsideipigh SERe hpotie e s St iSeiiy F nBfpiBERr g fyiie

writingSdn@phaceibhtcof el PorSthe Bep/didOofahd plastsd &%rca? iR QkdeR o %roperly
side, and a side skirt extending dowmwardly fromt

identifipy mefigamertguityn thenaedeamanteantaacr. Ty hogpmsiidrehassy small

ree t
ctind SR BB BB, AL B Syer s
gate mdrh@nphaabdttom side irsaje thenc;dmdﬁcaltrmgp Tap gateymark deot th‘e)bo&om side so

di canent _.wi t hi nt contai ner. The bottom
as not tgldéséu?té]%e spbstap lpy fi%ﬂapggg ?q 9B S&l¢t endi ng

[0011] d O\ABP&ﬁ‘fIdbES@mFTIdI@ OOt WESERAT, VIEWH OFTIEE OXe WARGS
further has a gate mark on the bottom side inside the

[0012] cy| Thedforegaing sungnarYias vgfellt@ thafollowingietailed dgeeripsionsif geeferred
not t di.s t i_al {. a
embodfens B R Pveh B sRILHR okt GuRRRb A e reattshcBhinBRfhg pigp the
append%&&raﬁ%%@r ‘tﬂeﬁiﬂﬁp@ of H%s?ﬁﬁd@thﬁﬁv}eﬁtf)fﬂ Perd ﬁé&hown I1n the
or egol n summm as we as the ovvlng etail ed
dramna%%rb?m @ﬁnfdtvhlﬁg aedyessatly Eﬁ?%é@ﬁn@rﬁgoﬁlﬂ bermdpisinod: heywever, that
the mv&tddn 19 otQfhi& to gﬁ%ﬁk&gea@mg@ﬁentﬁ Qﬁdjldsﬁuﬁ@ﬁ‘daﬂﬁést dh8%n.

e appended draw ng For the purpose o

[0013]| I |hsth¢étamn@st he invention, there is shown in the

dra an _enbodi nent ich.are resent preferred
R e M R G R N L
back- g;ht@& eitlld RhcbsrdAfde Wikhh pREerted b didlicdlt bf thePrésRAGIANE S, :

instrunmentalities shown. kOOlS] In the draw ngs:
[0015]| oolixg] 2 s agsectional elgvatiqnal wiawof aflealngicomprnert stgclof  cold runner
t stack of a hot runner back-gated

fop- gatwﬁlg@gﬁgg ?ﬂ%ﬁce with a preferred enbodi nent of the
[0016] pr eEien3 is anpezsptectve vipeOT ﬁlndidcgi pl@stuwvaroep otanofegtured using the tool

el ev ti %@t:h vi ew of tooI onent stack of a
compopgt §tapk, e prFessf @%Préae the prior art;
[0017][ OOf#] 4 K agpers“vpdcﬁv@v@ezro‘fraeﬁctwedepwste\mefcap nimbgedired using the

pl astic overcap manufactured using the tool conponent
process @b PHIRTE he process of the present invention; [00171

[0018] Ei/ 8F1g45é B a%egﬁéﬁpa%%t}b%alvd@ao/ oPhhedo g&?ﬂl&%ﬁt tshfek of Flg lina

manuf actured usin pr oc prior
closedpoﬂuoﬁﬁlth@ﬁ)l:ﬂ]btfwegdtySa is a sectl onal el evati onal Vi ew

[0019] posH]gs gl%f)s\(/)al sltegt%g}?? gﬁﬁ%}’%‘a‘{s}h%& th%ftocl):hr% componel?t sta?clk%%?‘gg. lina

closed position with a resin-filled cavity;

[0020] Fig. 5c is a sectional elevational view of the tooling component stack of Fig. 1 ina
partly open position;
[0021] Fig. 5d is a sectional elevational view of the tooling component stack of Fig. 1 ina

fully open position; and
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[00191 Fig. 5b is a sectional elevational view of the
tool i ng conponent stack of Fig. 1 in a closed
w@omunies Wi th a resin-filled cavity; [0020] FPQI/USIO3/821716
a sectional el|evational view of the tooling conponent

[0022] st g 3s¥is pisgetiopal elevationd virgy of e écpséwgﬁegmpn@ﬁ staplppbljig. 1 in a
fully opF h%gmﬁgn kit aansgeqlr(lﬁ ﬂ),'g@éd ﬁ?dfﬂ{ t11'119 elj‘%/c't & Whfed pd;)lgslt %%ﬂcglg.

nent S open

i 5 V0 LB LTI FriiamiRsl P o

[0023] conpenenterpimtdgydb uFihg followiig desctiptidry fop peiivepitsicd b and is not
with air bein d fromalr lines to eject a nmol ded

forc
hmltlnﬁolﬂ?t‘i"%fdé\‘/‘@g}éfg e T AP RCE DR oREF Tdccignele et navENIe| deRvings
to Wh1ch Q&%%lxcgﬁrrﬁﬁ%er.‘ ltlﬁrtg?rrﬁﬁélgﬁ:’ mbﬁldfasnthte 5 r&soiﬂog%&%lﬁcaﬂy mentioned,

escription for convenierfice only and I's not
derivativesihtreof andveordooiigmilad igipoit, "left", "upper", and

" d te.directi, [ d
o02a) ;L e S A SIS LS B 0B L St el
through®e Viré RehbivinGA th%/ "Bt feRBEmbodiflchi/ettd h&Suﬁﬂéﬁb&ﬂf%?ted mold
and words of simlar i nport. [0024] Referring to t

tool stagle, apdipaied pencalyaat|10, Wﬂé?@ﬁ@cp i theypeoset dnvealip okt és preferred

that the F# &%er 1 egﬁfb&ihaataﬁgﬁgﬂtg%ﬂoo}]gﬁaﬁsﬁl rgnn;ir&%:g\gg 1dcfal=:tag%9rodﬂ'c&ﬁ)n, and,
althoug}h(bntmi;mglbaa(bd stackd()aaﬂasdrﬂ%ﬁmim |2yl tao] stddks m of the present

accor dan res ntion eferred.
inventiGh e SH R ALE SHE 9 T BRILR L0 B Gl pagodt Bport. o Siip plate

16,a stﬁ? ?Fa'fesbds%ﬂ DEAEhR c&wﬁty' PIRE 26.581 RMALUIE hleQRade@Td high strength, light
y a singl é tool stack 10 is descri bed

weight natagial swth astte@l|stest, detkexampleo T hewerep}?e@ diedlyimpaipigined pvithin an
0pen1n§fn%§ %Egl%tpfi‘ﬁg h4! | IT% {ng' l?j'grms a engpa?lgl l%ﬁfggro%ﬁf)ﬁ‘extendmg

a core

upwardpyt frb@ dxop Burfaceld thadude plataMi. tBrefolblye bath thakbdredl2 antd Iﬂorhcore
Lg made of a high strength, light 15 weight materi al
plate 1 i‘f@ﬁtaggni‘ré{ol steel, for example. The core 12 is

0025] T I XA £6 RGH it AR e pldle1 £OTRe srip plate 16
[ ]p | ate S)lfrdlfﬁmlglhmé corg éillgé %ugrg?é%é\en ener al f)f gyl I ndr i Castrlppate

is movqbtl@mramrbwl diceetingi ang hag pwepening ﬂlmﬂar@uglﬁp ageamimedatethe core 12

when i in %gnggelﬁlgage&leﬁ f% Zfhez c?cg]é B bi‘% n"lél%ys"hq]f Bg%sﬁ%%ﬁﬁlg ]1§ t1§:‘ ﬂl%mtamed

within fhk @benid it theistif plaien® ig vaROB@BUrewd dehliidencageerwithethe core
14. The strip plate 16 20 is novable in a vertica
12. direction and has an openi ng therethrough to

acc
006 2SR A2 Ky e B SRS AROY0E P i i

20 has mamdmtaﬁn@dm abatioinn surfege up@ﬂctrtg aceprumedase thepnpiuat ef the core 12
o USRS P P s SO HAETRR H B DByEf e
verticaVitedtibdie strip plate 16 The cavity plate

[0027] The tool stack 10 is in a closed position (Fig. 5a) when the cavity plate 20 and the
strip plate 16 and strip plate bushing 18 are stacked in their respective lowest positions. The
tool stack 10 is in an open position (Fig. 5¢) when the cavity plate 20 and the strip plate 16 and

strip plate bushing 18 are raised to their respective highest positions above the core 12.



10

15

20

25

30

25 20 has an indentation in a bottom surface in order
to accommpdate the anmbunt of the core 12 that extends
whegoana7288 t op surface of the strip plate 16. TPET/T82003/§21716

00282 3 o b RV S B B ] S5 R 002 ot e
10 betwdeB 3 Jol®orCé¥fthé Yot @ el ofthe caligy pitterd0Pandl b6 sdrBacB i the core

_strip plate bushing 18 are stacked in their respective
12, withigwegeh pgwildadanastic priescarg( is dprmeddexearh cyele ohthgriodseask 10.
i Lol i . int 0 .
The pofBSia e Bl ot B B P A B B S B0 G B e
plastic beertdiel 00 (T 38,cintd Vie: tbp ginésde af tigd dor® IS cabsspendshe abottém side 106
12.. 6 WD i&04/ 007288 PCT/ US2003/ 021716 [0028] When .
of the plastic percpRd@Y position, a small nold area cavity 22 is -
for : I ‘ (N
0029 e R B g e By g ek aflied Bt shown)
to the ngold faspecavity 2he Thoresin pagsagewashitiswéfetably loodtetbdhrplghgbé center of
over gap 100 i.s. fornmed for..each cycl.e of the tool stack
the cord 5" Afladil e 20 SHPR (he BpisfRET o ST 2 o oot By 26
throughod pite 230t tHetoe sureitd sf 1he carel 1P prefeiebl} 62 thefcehfaobthe top surface of
astic_overcap_ 10 and the top surface of

| 0 (Fig. 3), . :

the Corctp he Aorbver? isavithisihe %a@%ﬁéo )aea@&t% theagiayat afggsin g fomdng out of
Lt e hi e 12 |

e e A5 1Y S RO pATREL AT ISR il e

surfacesiftlvngore 12 td Aldowrbdrdninined vasted resirP28 batveen theivalve 52 and the plastic

e 26 is.preferaply l.ocated thr h e ce r

overcalb 0. PR Bifecineps St e §piSe 37 plopuF Beronipe B s 42 Hther

allows Br@3aéibiktode préseif dnfiBe b&EInD s1d8 306 8LMRYldfc dPerbdy TMOD allow
a gate 24 at the top surface of the core 12

the top gidefl9R o the plpstictayereaint 4 todre substantishly Slat gk blewish-frage Heating
ot S 3PS B AL IS 93550 g
keep thp assiia @& wathirPthe aesih pastagetvhe 26rhbatechatedl tasd thyougRout Bheold cycle.

val ye .52 .i.s proximate the t surface of the, co 12 ..
100301 5. X185 3 Sr Rreteroiy fogeied sieR irgbigie et 1 Sl Gt is
within 818 s ahfl ScdPedT thcpreRNERhARI0ATE: thd BB fi&h 8¢ eBsocRbd Widin the
val ve 52 glrom mate the top surface of the core 12

core 12§ xir ifeorciblygjdcisnlrang theaitjats S 2raad Kireefed aggins serhotiom sige 106 of
t ' : ' 1 .
e a5 055 110 BRURLe il 050 BNEE6R 0 A e o

stack 18 abtht @nd béitheymdld @ycla@gldedmi sh-free. Heating coils 50

are eferably | ocated_around the resi ssage 26
- [0031] yp %E{e@ﬁ@na 541% 3945 fosaisd iy @e CREELP Pl ORBuH Bgch ool water

or otheMiiidl TbWid &S O KAFIBALRNBH1AE 20 888188 d @ﬁbs@gﬁenttliy TRSlitate the
throughout a nold cycle. "[0030] Air jets 32 aie
coolingmrfghereshi 38 Wishiatthelmald dreancavity 28 duripg fieaneldisvelei Agthoggh only
al ugh it.i.s. 20.within th LLi 0 f
one tu 3008 KOt 65 St b bt & SB5F b 48 BesBiaR%npion S there b
networlof fiibs B &catedrthl? the Aavity plate@0dh bkder &) goteasehlyaimd e quickly
air jets,32 and djrected %gai nst tla% bottom si de 106
cool theypesin 4aWifhindbe Bl @er egy1ty 36 3 thereadiof theaneldyrlsval  of
th ' : 00 f it Bt 1o
o032 ¢ eﬁ"@ﬁ?ﬁ%’ﬁo QIGHEER ﬂilgé’ &5 5 1°a[eﬂd‘(’§rgi dg%'_, the et?& RR!10 iSLREKHAE as
described above in the closed position (Fig. 5a). The valve 52 is opened in the resin

passageway 26, allowing heated resin 28 to pass from the resin source through the gate 24 and
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[0031] At |least one tube 30 is located within the
cavity plate 20 through which cool water 25 or other
wo lztlmmofzb&vvs in order to keep the cavity pl at eP@QDUSH0$/021716

and subse fagilitate the cooling of the resin
into the ROl e ik §5n§|pan §Pg}£ otdhs mpldayeacavith g2+ the vakye §2 is closed,
cuttlng %Yﬁh@ flof Jreugbs anhy éate ng atslégfn x:f‘;ﬁﬁ ik SP AL B0 titufo gﬁ the

hin the spirit and scope o e present 1nven

cavity plhfatZOtcm@uleteb@olawatnemnmhdw foiid thudrezhoBi0the mmimg dtavk i Giimorder to

N K R T Y

the resig %a@hgéwb@ ke thel r8gin 78IHEated Clifthis3Payl %%)dm QB‘ within the mold area
eration, referring to Figs. 1, 3, and 5a-5 t he

cavity % olssquiglidy. pehiledhewesianAs remaining Wéhl@rthwdmad@weeww 2heemains
heated. %&%ﬁ%&%ﬁ@&hbﬁ@ tg) 'l;*‘l SCS%A ca Br opl?{tg 125 §s é%n kd”ﬁseape edgy %6)m the

passage W ng h resi
strip plggad é ahd emiptpiae beshing E&)upetﬁng ﬁfe@h@ﬂ afcaeagat 2 a4 @dpdsﬁig the top

004/Q07288, PCT/ US 02 71 nto the nold
side 10{3 §heym e éﬁ%}w OFVFICEP ﬁ@g G v i Rt ia ‘oyFigzAd, both the
strip plétB e 6 ‘éﬁ& Y& ity ﬁlaf‘el plSt LY ralseﬁ%lftic@ﬂy %fn fnb %mfel 19V¥u91f1 tlfg‘? fleool

he gate 24, as seen in FiQ.
stack 1@ erﬁ ml@moneh@os@am Ilysomoamg tIRCstidp platﬂ lmshmg d& Ieng\@ee withra bottom
| i t the t Q0in
ofa sui? tsl@i%{(l Of4 of! tlﬁe ﬁx'@fd?é‘ 9%?%:&0\635 1&6 pl%? ﬂg%rg?phg(% and
removingit If&nﬁ&igagﬁﬁéht atithl the b fatdref tﬁﬁb@e 212 RieBioREl &f thd)evercap 100

iy R Lt iy iy
directeF 8RSt Bl Holbdr sidd d6%fttl§beﬁ>15§§s' cher')CQ% g@ f‘ﬁsﬂ@dt BlhdictREreap

resi n passageway erring
100 theg dleerisf thhe;toelataékgo ifo a wm‘eng:mlleworpteatpéaa@(nm shidven). The

v SRS TR A5l R RS0 AOSeBALR g sack o

place thexpelstael lf)hﬁ ﬂ{e@ﬂbse@ pdﬁtldﬂ) An@thetrhsldrotld @:ﬁre@éa@@i_ IC
overcap, 100 forped wthin. Referring now to
[0033] poylielemias pgweip Fig 3pthgmdastic oxerean HY wradaed “mharh@ t@(b sfaplé 10 of

the pre§eﬁ! ﬁ@&tiﬁ% &ﬂfnli%d oF QBnbRG GRS dikR Ihﬁ%ﬁ% tl‘%l'{a]% siaB§ ﬁi A8k bottom

tack 10 is 1 n the open~position.
side 10@»talnd phepdide skith 1 8Ahi e si8e dagd§é $xmndshicazv1bm<ﬂ1§nﬁormthea)uts1de edge

ot the bFORRE e 1o 480 R el B LR O RR g2 o faete

writing ©A @2 gRIFBRENt W TdbelsbR th@ﬂ)ffs&t[ef AR fdhe fl1ARIcEERa 2fOO in order to
Renoval of the overcap fromw thin the tool stack

properly ifleptify pmedicement vityn amedicementoptaijes ad ghawom Khedotom side

106 haslt ; %ﬁégi%ﬁﬂcéﬁmg 1b§%%§gc_hﬂg B md@‘ﬁthg&‘ﬁ]foﬁl“ gﬁﬁ(ﬁl\g,‘ilQPlSOf

tic ove astiic overca
preferalfl® that Heercytindyieal f1ng> m)x beldcatel aBlhﬂ(Dknt&lOOﬂ thd botomaide i106 of the
on.rece The . cavi

e.(nqt sho l.ate.. ..
plastic Gigresg | D0SH 4 HGR sibcopte ahd e s PRFp P o gy Nipdrica
ring 10@4cFhd 1064ted &W}ﬁﬂa e vattShatde 1to@ Thb %‘I}En&rﬁﬁl fgologsisack
10 in the cl'osed position, and the no cycle is
appropriaiglg aized to nees B0 Ruf angpgnyithewopenisy i thecar: teal, i agtanger well
d t I k, 10 of
undersGEEE s A0 BEAAE L Bt RSPk s0URRL 1oyt B
bottom dilds K 06 awidhiygtht keliddeRalsiinie] 0 the plaic b@éﬂ:@p‘fl 0heder gedbmark 103, in
the side skirt 104. The side skirt 104 extends
the fomaa MRl PR (theandn Phaniemdagie. 3). The gate mark 103 is on the

8
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of the bottom side 106. The top side 102 is
substantially flat and blem sh-free to facilitate
WM(imjomgs&n or placenent of |abels on the top BCOESHOR021716

bottom e 188, 5 Hlasie SY AT Tof Treros Rrbsioetibe stbeBRlY fghand
blemisHK-feé togﬁi’&w})m Hso, aed gdmnaidR349 pﬂe@@aﬁl?%ms@d@ﬂl‘i@lckfhndncal ring 108

cylindrical ring 108 extendi ng downwaidly theréfrom
so as toﬂaetcmﬁ @§pontact with ﬂpﬁ edpesealin erden i awtqn@m@rppmcalm ofrthmgledlcament

COﬂtﬂlﬂ%ﬁ SARECIdgg?]?eCagS\}%:‘Ogg%ga 8@6] EF{h ?)I‘GS )ﬁ\pe 1%1%% éS Sﬁﬁ INY i aa%lasure

system @mﬂa@bkyffot the sgliag @f incdivushi ntditss, if1e within tdishBRlnd scope of
be | ocated anywhere on "t he bottom si de

the PreSfetsmVﬁméméﬁfft thiplpgtic oviercans 1¢fkbg wse aﬁf&rcéwea%rayn%ﬁoz the sealing
of diffetéht 'ty‘b%? bF cdobfifr@msh ﬁ'?;]gﬁglgut%\ﬂ ! néd 0:913 fn@r the cap

seal In a manner wel OSG of

- [0034] or dT lln?ah(y rerkoiet badirgatddenaldttool Emk AQiof Qle&_ﬁresght llnyentlon OVErcomes

v SUEE R B 0O 02005 4 B3k s e ot

22 to b@ﬁﬂ@d Weth eshD28 frbf thé Bk @Mingfth@ga&éraiafk mpéfrék%éé%r}esm 28 to form
(shown i n 8hanton1|n Fig. 3). The gate mark 103 is on

on the hakiengsigpl Q)Blaﬁgaovrﬂ@rap U800 dBIscHlews ghe topsidsrhl2itelbe free from
e 0BT PSS & 1000 o DBl e, b,

becauseﬁdhsmsm 283 rqmailms hmteld ah@ & liguip fehrewihinythé mmq,ﬁlsidgeway 26 and

cylindri [ 108 as 1a be out of contact with .
becansq g Blyp SZauis o sty BEreRpas s tge PraBene Bold frea cavity
22, therdBed FABRREs reﬁﬁ RlhrHeRAb be AbdyOREGAd H?ﬁecp |ré’s§dthfg iR VRAt &3 savings.

100 of the present invention is used with a closure 5
Third, bpgaussithgse @rléﬂwqylm«b@oqlmg tiseegdnidip eyRCuRbigh eﬁmmss resin runners

t
R L e
resultingse dyclln: times biihe peesentshwsmtiofi €iat hfedess elaini hmgftho.vfe of the pr1or art.

100351 fre S it hefose Pefighin G e CRpgpondbe e to the
embod@i%ﬁkd&s@ﬁ@&'i aﬂS@{/éjw'itﬁQ&t cﬁg%hg Honbhe bhfad %@eﬁﬁ@é cél{b\éﬁmhb&ef Itis

over cones sever al | ens i nherent in he prior art
understppq, dhereforgs thap tag in@nntmfn is het lijaktesl @@@pamv@an dmabarbmgnt disclosed,

t 8 f{ the
but it 135 ERdecE Rger s Socedions §8uthe afiBuD £Buf §PBk HGeRffyntion.

on the bottom side 106 of the plastic overcap 100.
This allows the top side 102 to be free from
bl em shes so that |abels and ot her markings can be
nore easily affixed thereto. Second, because the
resin 28 remains heated and in liquid formw thin the
resin passageway 26 and because the valve 52 cuts off
the supply of resin 28 imedi ately proxi mate the nold
area cavity 15 22, there are no excess resin runners
to be recycled and reused, resulting in materia
savings. Third, because there is little required
cooling tine and no evacuation of excess resin runners
required, the tool stack 10 can be run at higher
speeds than was possible in the prior art, resulting
in cycle tinmes of the present invention that are |ess
than half those of the prior art. [00351 It will be
appreci ated by those skilled in the art that changes
could be nade to the 9
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20 enbodi nent descri bed above wi thout departing from
the broad inventive concept thereof. It is
waonaens2eod, therefore, that this invention i SPEDUS2003/021716
limted to the particul ar enbodi nent disclosed, but
it is intended to cover @bdiMBcations within the
We cl .Spirit and scope of the present invention. 9 WD
¢ clalgho4/ 007288 PCT/ US2003/ 021716 CLAIMS W claim 1. A
nol d tool stack for naking plastic overcaps from
heat el i@ kdbl stdbl fﬂh&iﬁ@?ﬁstic%v@&%p§ﬁfﬂﬁrﬂe§€ea%sir? tie mold tool
core; a cavity plate | ocated above the core, oné o
stack coplpsisingr e and the cavity plate being axially novable
relative to the other of the core and the cavity plate
to aldowmet he core and the cavity plate to engage with
each other when the nold tool stack is in a closed
posi td eavitaplaté oca@tlabuwd he ce@] eneiTthd die ey itle)eafk@plate being
. togﬁﬁga[ale from each other when the nold is in an
axially igpugblojslatiye e the pthagied theraqee #si the eayaty niatatacaliogv the cprpeand the
cavity pfhOREARASWith Qﬁbhaotﬁé}W%% thS mbRf 5kt tig\ﬁxee{]clﬂsécgﬁs' ion and to
surface of the core and a portion of a bottom surface
allow thgfcotetpad dlav¢avity plate & sephmmtepioorh iearh whertwien thottobdis in an open

.. sSurface of .th vity plate corresponds tq at si de
vosition Whe 38 efoid botd sG3 i Re FopiiaigE B 8t isdotegd Yepdech'a top
surface 60the c6rerahe PORGh § Botldat §iRfcs bE@e ehvityRate] @8 hofion of the

overcap, the portion of the bottomsurface of the

bottom u{Ace 9P e seetpalpisgosgERandnto aiop yide oS theapiastic overcap and the top
. S, _ . ocat ed.wi 1A
wtace B GV 5 5 B00 48, BB DL BRTERRCRIG OB A
bottom surfaceef the lvavitynglate beadgusabstaatidllydlacaddisdemish-fbee: hate of
the core to regulate heated resin flow ng out of -the
r esi e fesingasageyaylodated twdthidhe cocgiviith a pdte ireihe téh&rface of the

val ve being :proxi nate the t syrface of the core i
core, the a8 BT YR PHYAY AR TP BaG e B i Feied fepin
flowing bi€oth@fdsirCpasOitRHaR Bndiiflo fHTChINE), vkt VheValveth et Boximate the

mark to be fresent on the bottom side of the plastic
top surfaug of fhercoapali@vsaior svinimnl wakted resin ksitwleenghe valwe phdtheipastic

overeap YT MEIFSIBI AT b B, R SR e
overcap pastag éwale iop sidendfrithd pidsticomatag to vé subistantifiey Barad bdnfish-free.
the gate being in the center of the top surface of the

Z;or e. Thd mdldaosiakatktoPelais t1aglereih ti6d iilpisshdwdyeis centrally located
... conprising a strip.plate bushing that circunscribes
within the.ore with ﬂ%‘n&atﬁb%g iny thesentey ok the fopi syefaggolthecersr e, t he
strip plate bushing form ng ?5 an outer bottom
Sur f abhe raeldttpel stasliof glaimHdurthewspnpriping westip platettishing that
_ . . . ’ Li et . -
ieuns LA 4 450y 501 BBl ke BB st i
an outerfattohi suefaee ofthe valtityy thetupevapl Adtémend o€ tieafri plara Mishifg Acting to
B She nol d t%%I %}ack. - )
ift the plastic overcap off of the top surface of the core to facilitate removal of the plastic

overcap from within the mold tool stack.

4. The mold tool stack of claim 3 further comprising air jets located in one of the

core and the strip plate bushing to allow for the forcible ejection of air against the bottom side
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4. The nold tool stack of claim3 further conprising
air jets located in one of the <core and the strip
w@b@umotzeshi ng to allow for the forcible ej ectPOnusfos/ 21716

ey SRS ST SR R LIPS e ot o

stack. facilitate renoval of the plastic overcap fromwthin
the nold tool stack. 5. The nold tool stack of claim
4. furThemokiowpr St@kl’tﬁ cBiiml lffaf-ther% gptising aMdalti dhettlie w1th1n the
cavity plate through which cool uid flows in order
cavity plage ﬁ)é@@hewlaﬁlé C‘Meﬂ%@PWﬁ@ Qgelerttp @cqeéegatﬁ the ¢qeling obthepesin within
thecav@ﬁv'ty 6. The nold tool stack of claim1 further
onpri si ng heating coils around the resin passageway
o k t t te
é g’?dﬁ)e% Fd troglsét&kvgf Pnrgtll fggléé\%é?%% @%e&? s éﬂ({unﬁ‘ the resin
passage%ﬂtd(keeﬁahﬁe fasirdwiﬂtnﬁlthe ﬁdswgkwhﬁheawi a core and a cavity
plate form ng a cavity therebetween, the core formng
7 bot pahethdDfoR imdkiy Latudticlovaap tifife 6 avdld Yoddk@ALE, the mold tool
formng a top of the cavity, such that the top ‘of the
stack hayipg g gpIe and a §@,\@'gyd§atp éorgupg)fp ca§41t§éhqypbthgerp thesqare forming a bottom

v cGYSTEER U BRI P OSSR EVREDB i

correspomels itta pgsddgefnay plakihe @s’remapnah&l the lgnalbm ofitha cammosmsﬂoadeto a

of, t core, the t ving a valve proxinate th
bottom S P BHES ARG B Wyt o RoSaR AL TGO i Sae in a
top surfhdeFtRDc QY thObatk |B§V1f1§§'vﬁlv9 @ﬁﬁ@ﬂ@ﬁé’@e P Guteof tﬁé‘@ore to regulate
cavity, one of the core and the cavity plate being
an amogt o4 tdsin feiasloat e@hamsvepas@g@my anchiato- e cevity, ooe ef hiagore and
y. t
the caviy e Bl bu R onabllelli 8, AEDAGF oE PRI g plare, he
mold metho@ cormptising trtstaps ofi t h the cavity plate to formthe
cavity therebetween; opening the valve to allow resin
t 0 englesing ke meMitbol;stadld sadhabatile Edie isvial cotabOwBE @R dabigy plate
flow of resin into the cavity once a desired amount
to form ghe Gagity thepehetaefer ed the cavity; allowi ng the resin
within the cavity to cool to formthe plastic overcap;
and ensaiigtle vAe fpdllpw wein te erfekthesadty;ow r enoval  of
the plastic overcap fromwithin the nold tool stack,
such elhsing theevaliedsistop the Bowaprosinoeitectb chedty encs medlepired amount
rotrusion of .excess 25 resin on the bottom surface
Ofresmglu%el%t%reg%ée%a&g% mty of the valve to the top surface

o T B ERADB MO8 B o

pl acenent o d her t.her eon.
The  nORE IR b oo P AIANGPRPHRL S Py Bica8 figuicvithin
the molB 801 &8k, 'subh Rladihe plastic overcap produced has-a small protrusion of excess

resin on the bottom surface due to the proximity of the valve to the top surface of the core,
thereby allowing the top side of the plastic overcap to be blemish-free to facilitate placement of

labels and other markings thereon.

8. The mold method of claim 7 wherein the mold tool stack has a strip plate

bushing that circumscribes the core and moves upwardly relative to the core, the strip plate

11



10

15

20

bushi ng that circunscribes the core and noves upwardly
relative to the core, the strip plate 11 WO
wQo@4/0003288 PCT/ US2003/ 021716 bushi ng for m npCENS2003/021716
bushmg%hﬁfng%téu%Pb%HBﬁasﬁﬁ“a&foftﬂkft?c ¥I Yy motléf' PrefRuduil Q?&Pﬁising the
her conprising the step of upward novenent o
step of @RW@ré npivemenhefsthe stgiptpdate bishirtghe 1ifl the plasu@vmrwp)fﬁéftheftop

e i o) S0 Bt A B R ol

stack. stack. 5 9. The nold nethod of claim8 wherein the
nmol d tool stack has air jets located in one of the

gor e ARG mfoNemStHoli B Blafh 8 WHeadH ﬂﬁ:'m(ﬂ'a%mlca‘ék gd etlpfétso Pcated in

further conprising the step of forcible ejection
one of th¢ eorggnd gfe sitile plater bysking, thethokdymiethot! futtleer botposing ilwestef of

faci] it t-he r enpy of the
roitlo B 8740 S OYSRE R ok i AL R ST Bl o
facilitata' ite enlodalaftthoplasifc Gkrbpfront withiitle HOMOLBI ALK, t he st ep
of circulating cool fluid 10 through at |east one

1@4 be Whé Mol iBho€ @Y tlhim PIf@tier cBmprsas tﬁe%téfﬁﬁ%hr%ﬁlﬁﬁﬁg cool fluid
he cooling of the resin wthin the cavity.

throughr% legstrrnetialr withiaithe eavity plate Merdedapesediralg ﬂnqw@obne pf thfe resin
ith coils around the resin passageway in order to
W 1ntE§g%}1 he resin within the passageway heat ed 12. A

ast ner S
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13.  The plastic overcap of claim 12 wherein the small cylindrical ring extends

downwardly from the center of the bottom side.
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