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TI TLE OF THE | NVENTI ON [ 0001] Met hod For  Maki ng

wdkoasbd7essOver caps Usi ng Hot Runner Back- Gat e@clhisShosio21716
Technol ogy CROSS- REFERENCE TO RELATED APPLI CATI (?]\IS 5

[ 0002] This pat eR¥ i ' i priority to U S
Pat ent Applicati %T%%G%g\gﬁgggﬁbﬁfl led July 12,

[0001] 200Z¢thahFortNlsldng Rlesticdiveraps Whikg hipt Rinarstr BecloGeted dbald

chhnolESi ng Hot Runner Back- Gated Mol d Technol ogy," the

_ %j ect matter of which is incorporated herein by

Removabl GRS ERAbC FORATY BRELIGHHONY!

10002] PhamiBsRsHE bisHcatRnQIHIRE Pricrity tI BT PalehV/AgickisiNo. dd/435,585,
284, 263 di scl oses a renovabl e ﬁr otective

Pat ent No. b5, , ) .
filed July 1352002, estifled mMiethod oe Making Plastia Ogereenst(d5ing Het Rynnver Back-

Gt S5 Gyl il Bt ot

includes ar PRE" ﬁi%%%ﬁffl d an overcap.
Such cl osurgﬁgsscgims ar eo%e5| ghe oIO e easily

[0003] r e Rensxdralily pevidctive@bnme systenmforgfhatrhescttivabprodints eretgererally

o, Gt A o T OB B LR s i

vials codtBinid} @RI0REs dfeRdicainehtS Swikith Rtheftby aRBipogAdd Bref@ence in its

ensure that the proper_ _identification and other
B A bher o PPEF, £ R S50k 208 2B VBToRR Such

pl astic overc e past has

vial is hplddn onebadnghe sloswe axstang also puividle fonrmhermacoptioghprodustol d

. .= technol Fi a, .. Referri.n Fi ) n 4 the

identi iR BRicR e beliiba afthe paBFAETbliGRoh & G883 ot R ilondt

identification asd ethertiokmaipndocqoneatitated akomie: d@ther haddthealegetsonnel.
a core ' | at e

[0004] | o Tyigall) procign atmoidsd plsst ohraros 100 AFig™9n ot fsdheen

accompBdtel Rsipb @lcBld3dnner Bpzafed 1881 RechRGI6 S} @, 39 ReféheGOFgs. 2 and
12" is fixedly engaged with the core plate 14",
4, the cqld synagr mpld\techinplogy: aensrably sompuiges a spiies af depling comporayi stacks

1 ' | lt - l.
10, cact) GalBERHEY ol 02T chAGmE TAL AE by B4 CB g BY, S omer
plate 42" 2 'ruraned st'rib fglata:fm',enﬂ b a¢sin ibjEcton ﬁé'. %abcbzp nadtiy ﬁx&'c_ﬂg esgag:eqb with
e core B it Sink hSTRHER, 8814 450 BT iy BB
bottom df6s mBRSaréh ¥ty DE 6 AR maRIRd blagkid dVefdaf N0GN Both the BEredQr fnd the
12' projects. A strip plate bushin " 1s maintaj ned

core platgj k4 g s plaf

Is t i t - T | .
engagener M@%{g@gg@gﬁ . S’Yl%ensl&lé @Eteq@'rlﬁs 11%51111%@1 c&}é%i%%ttﬁtgugh which

.  § g 18", | | ned,
n35pe RGP igtpqygbleignd,during moldngig Ipjgcing
cavi t cl ng  engagenent

the cored2} prpjepisatdestdiy platdhusling i icinaigtainkd syithin the wgeningof ba sitip

s 16/ e K e SN Ruf T2 PRI g0t

facing eh@dgeREnt with the sirip plate 16' during molding. A small indentation is formed in the

~ cavity plate 20" to accommodate the top of the core 12" and allow for a small void fo be formed

between the top of the core 12' aﬁd 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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30 between the top of the core 12' and the C&Vlt){zjanuary2007
plate 20", thereby formng the nold area cavity 2'
wdﬂ,{,wﬂhﬁsrml ded plastic overcap 100'. A cavit 308
tunnel 36' is formed through the cavity 12 J‘%TR}S 057021716
plate 200g@iznding ab @WW@BB mﬂtﬂﬁﬁﬂ%ﬁlﬂmﬁmﬁt golop betsize' gam ' is
nt ation

formed. 4 s 2 05 R Prgfig i S0 el 2, Hfcbopplte
tunnel 35bgrﬂ&1aﬂy%ﬁaldqdﬁmﬁﬁh Rghviirip forh e di TH' & tRetopAVIfhde o% Zhe cavxty

R cavit tunnel 3C gradually gets w der '
. plate Zorﬁﬁliﬂﬂa Gy et £ gpAtingzatthet6p PFbe CoRRIRS Al e mame pote 42

is in facﬁ@@n ngn@n@%ﬁh A cafity Pafadpi élﬁmg'?ncﬁ%lhér 96 ARG Y 427'31@3 a

e runner plate

he cavit | at
runner I;éatp §miﬂﬂl 3861'@?13}’?@1@1?@& gwgmmrmdﬁhvvtth end:qwmt}esmcum the2@ening at
n n
e ool OOl (LIS S0 A )38 Py S B
smaller apaimgmtthmhmmf mfa:cet dsfetlhe nmnerr;gatam' tb e lhxglelggfenm@ G thie top
cavi t tunne runner ate tu
suface &¢ffe Gt MaB ! Fin s s s & 13 difrementenet OB thsn

runner pwé ﬂzc The furdvbestiip PREY 320hataSufrer sk pnati@ tinAE1 R e}@é!ﬁfﬁgn g
he top  surface of the runner plate 42

N
- therefhr?‘%ﬁhﬁ’érpugh Wh}’y‘h;ﬂm@@n Iyjectprs34) iy insegpdh gTiee rpaieges ﬁ@mplsm: frmnel 40' is

of a unifolR wilkh! WARK s s@il )?le? ftha @Sn i et;ﬁrbgg{ ozj'é ?ﬁ:\g 8P{h@tr&nn%gplate

has @ runner StElp p
tunnel 38h7eﬂwtthpem@¢ebﬁﬂ1ourghwmplam2t he resin injector 34" is

o S PR B S 1 e
componert stables 1 arel dﬂ@nibﬁedtefsdeidﬂihﬁ&ﬁbd% AlRe re%iﬂﬁﬁyebtoﬁ&ét' bffeatiStack

p surface of the runner plate 42'. [00051 |In order
st inser g YgH s SHRTIAH R Ao Fopt esiigoHoE 4 Epjessaipated

plastic ré6il 28" AHEcH ] Mibugh fheGARARP PRAL tuSlcR 88 9nd e @URy plate t%%nel 36',

assenbl ed as descri bed above. The resin injectors

passing Yroughdbe gate ek and filling thromelddres camity)22'h §he tesmenjestorsi 3¢’ are then

v U BB 8 i Bl B R s
that run ﬂmm@bmtg plaie2(® bnBle cared 2t Héout wai;dr ys qiicalaedttwongh the water

lines 30‘3%151@05\:?@63,% b‘g& tfl%(r:az'g:? pla%eh,gO' a@i cplﬁj il {!, k%\igpna%gﬁt)rggq Peah

from thel'lﬁm estire?8. Uben flfAsiEhtGobsd, thedBnnelr §trib%ﬁéte 3D 26@®He-runner

ing is accel erated, using water |ines 30" 20 that

plate 42'@’6&1‘@%’?"6% My eRgagempnt Wbtbétcewzoplataﬂa' Imete dhedapered walky of

the runné’iaﬂlﬁé LA Ghik %@%&%&8%&%n%é gﬁce é’ﬁ& ed Qesid fﬂ’iltzhas

bsorb heat from't e core
collectedmitbm theamenertptase bmﬂelﬁ@hand the cavity plitdmana 361 Sdierwx@Bs resin

suf fi gi,ent the ru
breats ol heSigh of HE Bhaif OOl Bool i Ll ISHe SHEME (BURES ot ing e
excess re&int fhorh i 1@alded ylaﬁioai\eroaﬁ 100 Prée txrekdesih e coliwatet $o bE
runner plate tynnel this nmovenent exerts

recycledéflﬁ? gdsegiently, gussde el cauity E!rﬂfe@ds thegiremeYegiroms gngagement with
the sirip PRt ﬁ?E}S;%siﬂg ari 31E1 ?OZ' HP&%%&%@? ég%sglh’ ?ggr}:%ﬁﬁ)o' afych sthliﬁ ]f')late

cavity plate t break

16'is theatremh\@edpﬁnm tenga@emw vgﬂmlhb esrt plato b4, wisreupon ie dnipplatetbushing

19 v o5 8 S a0 0SSR AR B T

in order tolremoeoihk @edldsll flastibevercap 100" from the top of the core 12'. Pressurized air
2




recycl ed and subsequently reused. The cavity play®y2Qary2007
is then renoved from engagenent with the strip plate

16" exposing a top side 102" of the nolded plastic

overcap 100'. The strip plate 30 16" is then renoved
fromengagenent wth the core plate 14', whereupon the
strip plate bushing 18" pushes upon a bottom side

from an f}Gine3h" ﬂ@ls‘alﬂlébt‘é@ a?tﬂg Shotdidl lQJtlctJ%@rcgpllW J@él tscﬁe' ffs release

overcap 100° in order to remove the
from thegoeicthpcarod2'. Theonelderkplasi overcam 00 sow relﬁrasecpfrel@shrr mzlédlrea

cavity 2?' f‘alls%nté% ﬁ%i%ﬁ%ﬁ%gggle 6{1 O%E}D%H%al r line 32' is also

cte vercap 100'to
[0006] f acTherd at ecwetais dnaerbmécs erhefenomnthdweld tmn@ftoﬂ @ed:moldmg?process
of the pI‘lOl‘ aatn%rrsg,:bcc %se 2 &Cé 151% g hé' %%gt%‘n gr\f\{grbﬁegg%e%ﬁsm 18 renlgoved
a small pretrﬁimﬁm.%eol(méssSémv%)nan{sQ@ﬂﬁ]brﬁk@gﬁ)o@it%x&ﬁ&iﬁg altwardly from

re t.to the runner, top-gated
the top Sff%alg?f@ktﬁ? dplagic quqerap | B3 T propion {03 Wieteats spbisms
when plzidi}% d ﬁBétanﬁ offerwibEmaki 1B top d@iﬁé&n&fﬂ@d FMGRSSVefc8F 10011 S

a small protrusion 103 excess resin

Second, #@nﬁéﬁlﬂg ofthercpld mBRres kopgRetysonald t@c;tmenay FRYUiseR thepsgnce pbhe
excess rést}xe(kh&?n 84 Qﬁmﬁg{i du@g thb gro@% ﬂ%%él?ﬁlbﬁi qu) ﬁﬁgtfca&m]cg 100".

The protrusion pre ents pro n placin
This necgssifates e remoad hl@irwmngaf ﬂlﬁngcetshmstmfpr xbi subkmluntnlrdsd Th1s
r. Secon n of th
process 191!3@?&‘) ryC te%ﬂf_g it fh% &g‘sg%f Elaftlc esm]dlc‘)hlr(P Ecéc bvf,er %p{()ﬁeéss FS %u%rg% ce
cooling mﬁe Bﬁtbsub%qcueﬂsmheml of thk eRMEs ASinauiingd befoye Ofiichvg nhdlded

st o2 G0l 83T SEh B S AR BB 3P it Lo

is relativelgdedpthyer its subsequent reuse. ThIS process
ineyitably results in the | oss of plastic resin.
[0007] TpiThg Pf?ﬁe@aﬁ‘éf@t%%mwr%%%Erchlf?rrlegkmg;@emeﬁglaﬁm%veams

using a %Hﬁﬁﬁ%@f(—gﬁﬁm which 58&ks BX&hRay Elfésdr%l;ald@ h@@(g@ E’Ltﬁ'ﬁlg'r

finished nol ded plastic overcap 10 'S uce ,
top- gatettylél@e@hmbgydflrat thecayse therzaisrie now éﬁpﬁag:dtae‘dle ﬂm¢l@|of the mold area,

the smallt Iﬁgﬁlﬁ‘s%r?tgfyexcéﬁ résﬁl é‘atté xye% % s%%grtlgé(a‘tec{ Otgé L%H§gd§§ﬁeeﬁglded

I'nvent i on conp
plastic oyireep} instead of thamp sides theg:bg chaiﬂmg llhmce\rerdapctdxb@a‘amd‘acrmﬂed with a

: whi.ch seek the ks of e cold runner
fta top 4 6 BEG e, ek BB st , Thf FDE. Grsbm oSy Al Gt
identification deviced ®h a§ cledi@nlas nphetid\@vigel & @ dtidrwist hﬁﬂ&ﬂi@'td}p side

protrus%gg of excess resin gate vestige is now | ocated
of the ovgrgap. eceids Recapssdhe plagticaesip rains i liguid Termg guringihe entire

molding Ffb%&s%aﬁjo Rihndb Srel Rl Qﬁi C(SIE@&I%M%’ ld Iﬁge)&:&% réEYiPLoGRP

be manufactured W t h ree from
recycled yradiinghiagnateriah sadngst Thieds be¢aU§Q)thaﬂ3fQCﬁSSI redyates po cerdingrime and

no evacu!éﬁ‘?e ex@éﬁg ré?sﬁrhﬁﬁnerjs ‘?Eé“ﬁd frﬁrﬁ]%} b og%?e\ﬁl Iﬁ@ﬁ cg‘rpgg]rugsat hzlgher

roni c or nmag nétlc evi ces erw se nar

speeds, cuttmgttiopeysiedone tmfless hisanchatiitha pf tseonthuipndreaagaed inbki.

plastic resin remains in liquid formduring the entire

rml di ng pr oBRIEE SUMMARNEDE TARINVENEMN and,

. esi

[0008] - P Aceore anclzcy Wltltl Q%;s? aépsectn %theexig:rgs?e%t {nventlrg)n t?lere 1s provided a mold
tool stack for making plastic overcaps from heated resin, the mold tool stack comprising: a
stationary core; a cavity plate located above the core, the cavity plate being axially movable
relative to the core to allow the core and the cavity plate to engage with each other when the

mold tool stack is in a closed position and to allow the core and the cavity plate to separate

3




recycled, resulting in material savings. Third, 12 January2007
because the process requires no cooling tinme and no
evacuati on of excess resin runners, the hot runner
back-gated nold can be run at higher speeds, cutting
the cycle time to less than half that of the cold
runner top-gated nold. BRI EF SUMVARY OF THE | NVENTI ON
r .
from ea%tgse)tggﬂnvtvﬂelﬁ mjtﬂcg%tgll'dgﬁ ﬁFﬁh 4 reg Ii‘)f)%tl%ﬂlg ﬁeg %%q{:{&lﬁ t?(g s{agf is in the closed
positiongt eag ity fS&prmmquengeeplaatgp bwiagy ef thaserefand mphemned' arbegom surface
¢o
of the czN]t? pgg% qﬁléal?()%l? T afig 88@% \sll.l(ler? c gf tchg cavi %y%#étg ggr\%g nc[sqb ta%p
side of tbe p]aglcaomeadap ynchtheadqi aurface bthi Vezretcmrédpendsab @ bbﬁozals[dewf the

plasto cygiap. sl B B dufecgpfine SpERTAG veln uiyfiaty o

and bletpRBfifek Qimd anekih Passddetialy ldtatedarithinihg chRevigay ity ldﬂhatcfp sufface
separ at e 3 12 nuary. 2007 from each other when th

J
of the cogy (e pale hayinga B%Iéﬁprﬁég’il%t? B oreRRCt plhaeerg ¢ ergplaty hated

resin flowing Sutlol ﬁle%%ﬁéisa%%y tah@ﬁu@the _Adityy whére{n%@re&lv@ﬁ&mge n
atop surf ace e core and aportlon of a bottom

proximaig fhe fopesugface ¢fdhecpre alovpt B minimabwptied tesin between thepistvesn
L I {
the plast?dj&\fe"f’c%ﬁ Sﬁ&a g{rfl‘)gr %@e%scféb P g@& ﬁlaﬂg{otbgaﬂ%gfgt?ogctge o?t{o%ﬁ side bfjt%e
plastic owmcm@ptﬂnmfot the forbeidd olithe pdgticofvetdap to Ind subttantiatlydlat amd
portion of the bottom surface of the cavity plate
bleInmhgggng substantially flat and blem sh-free; and a
resin passageway |located within the core with a gate
in the top surface of the core, the gate having a
val ve proximate the top surface of the core to
regul ate heated resin flowng out of the resin
passageway and into the cavity, wherein the val ve
being proximte the top surface of the core all ows
for mniml wasted resin between the valve and the
pl astic overcap and further allows for a gate mark to
be present on the bottom side of the plastic overcap
to allow for the top side of the plastic overcap to be
substantially flat and blem sh-free. 3a 12 January
2007 In accordance with a second aspect of the
present invention, there is provided a nethod for
maki ng a plastic overcap using a nold tool stack, the
nol d tool stack having a stationary core and a cavity
plate form ng a cavity therebetween, the core formng
a bottomof the cavity and the cavity plate formng a
~top of the cavity, such that the top of the cavity
corresponds to a top side of the plastic overcap and
the bottom of the cavity corresponds to a bottom side
of the plastic overcap, the core having a resin
passageway therein with a gate in a top surface of the

3a




core, the gate having a valve proximate the top 12 Japuary 2007
surface of the core to regulate an anount of resin
flow ng out of the resin passageway and into the
cavity, the cavity plate being axially novable
relative to the core, the nold nmethod conprising the
steps of. closing the nold tool stack such that the
core is in contact with the cavity plate to formthe
cavity therebetween; opening the valve to allow resin
Ingceoadaace with aéamnsi;mpe@t oithe gresdne invahtios, theresis ppovided a method
0
for maklkk g\l(yeag{l% b adéggeur? Ora(gl? ﬁ%o(i g%aé{:/ll %fhe Iplgllﬁl tgol%?a%i( ﬁmﬁ&{ng ggtléﬂ 5nary
core andvd daity\platehferrgiag iatcgvityotherebétween, ﬂwrdaird fmﬁnpigaslrtdttem of the cavity

and openi the no to.al
and the GRUTE BAR 1R N5 ol b ishohol st i isoRbimands o o
top side bf)l(hb phs@chvercipand tHeeottbhe fRhaaGkitE cOYRHERR to PHOEIE 6de of the
as a . small protrusion of excess resin on the bottom

plastic °¥‘E¥F’ﬂ’a£}l§ QAT AfESIP PASSPERVAY terein pith 4,8a1%/ 8 & QP fwrdace gpthe

core, theSpatel 1RO Rg A val RGr&QhBte ﬁ@@g%ﬁﬁaéldf% dogk o8 lIAP a8 hﬁlsurﬁfof
the plastic overcap to | em sh-free to facilitate

- resin floing quhphihe gesin paseesvanendontedhe payitki the savityalate heing axially

movable‘}aﬁfﬂ@ere % rg%[e)%éﬁ ttﬁgﬁég]nl?%tg%@&%ﬁgggﬁﬁge %i’lra%s\thfaclgﬁﬁégﬁ ?1‘?0@(? ﬁ)‘i)l

stack Suwmtdwofr@rs ig eomthci gvithetie mmat@tmrﬁ)an Her@yity thsrebbtastm C

Lrcul ar dISk havi
openins BYSHRRL SRR B 358U byl B iy
into the choitnvared desfredambdng of Rsihdiasentedd ehe(l:favitjﬂ Eallbwtrig(ll‘i& fekif8vithin

.the t ide b in. subst anti al |, | at nd b free
thecavity §caplfy Pt et e g i AP TidbinGietd ! b &l
removal bhe ﬁ)ﬁ@tlébfb@ca@fﬁ‘drﬁl @ithinahé eldMEN SRR, dudh MHatlBic éﬂ&tlc overcap

roperly identify a medi canent within_the nedj canent
produce taéfnﬁ mfotﬂﬁé)nﬁtﬁtef%ﬁﬁ Esionihe beftprnsursa fne oyhe prawingty of
the valved tbrﬂ% 115) E&%’e%@tﬂ%%efjelb}(r allb @R ttﬂ@tog‘%hfe%m ;qfstlc Bp&cap to
pl'astic overcap further aV|n te nar
- be blemignfreain la¢ilietd plajetent ¢fdatp)d dnddither aiarkmgsghenehre gat e mark
being on the bottom side so as not to disrupt the
substantially flat and bl em sh-free top side. [0011]
BRI EF DESCRI PTI ON OF THE SEVERAL VI EWs OF THE DRAW NGS
[0012] The foregoing summary, as well as the foll ow ng
detail ed description of preferred enbodinent of the
invention, will be better understood when read in
conjunction with the appended drawi ngs. For the
purpose of illustrating the invention, there is shown
_in the draw ngs an enbodi ment which are presently
preferred. It should be understood, however, that the
invention is not limted to the precise arrangenents -
and instrunentalities shown. [0013] In the draw ngs:
[0014] Fig. 1 is a sectional elevational view of a
tooling conponent stack of a hot runner back-gated
mold in accordance with a preferred enbodlnent of the
present invention;




[0015] Fig. 2 is a sectional elevational view of jBranuary 2007
tooling conponent stack of a cold runner top-gated

nold of the prior art; [0016] Fig. 3 is a perspective

vi ew of a nol ded plastic over cap manufactured using

the tool conponent stack and the process of the

present invention; [0017] Fig. 4 is a perspective view

[0010] of & dz@érdﬁ{ée I@Jﬂsatthﬁd 9%%5%%&3;%%5@&@%%1 t‘ﬁéﬂe@&p&l)ﬁed a

process of prior
plastic oyeieap ﬁm#ahég Wdtqamnaﬂ copfamgrso thetphastic owd:rpalgcoummpmg emngle

circular gfgg :ﬁ@ﬁé ngé%é‘jle]; E:bgttc?rg 81%1' Oa%gcji &(%%k}r't g){ler\lqz d W hwean y ¥r0m the

I'sa sect’iona 1onal” vi ew
outside afge ol ﬂlethoublinrsgiecmnmrmdﬁ beddgaadbstafitidlydlat nd hilemlsh{ﬂee sed

W L ca 002 .5C .S
faciltat E g S atib gL SRR on hESoriRdd othe BT Ayl BRI ds it
properlyStianify Oﬁneﬂio@meﬂt Wlﬂllﬂtheﬁﬂddﬁdameﬁp@ﬁhtd@ﬁﬁ} thé Bétton) G82A4ving a

E dis a |onal elevatlgnal vi ew. of the toollf,m%1
small cy Bﬁ%&ﬁ@ﬂ% ¢ Wrwa@dly frophthg bottem side Jhe plagiissrviercgp further
having a3tk Rark4dndRORI ﬁ@@l?mdm&,@ﬂﬂ&&qfﬁﬁé the gate mark being on the

CT/U82003/021716 [0022] Fi 5e is sectiona

bottom sifecsp a8 MR lw%\ﬂi%watmﬂaﬂlbj af ﬁg‘@@nﬁbﬁ@q@m@mk of
[0011] F' BRIEF PESCRIPHOM cﬁp?HE%‘ESJE}%QID VT‘P% S THESHRAwRIGEEd

fromair lines to e ect a astic over cap.
[0012] DETHelfPReoRSORMETIYON Wbl FHEe fwwg @itnifedGRFipGen vfpraferred

l S t foI escr tion for
embodmtiegl% \% 1?]1? érﬁigéu%nh lv}ﬂli] be ggter i) etrsto S g- co?wgct\ll%\ﬁ%h the
appended diaglitgs, For thé purposelm?piﬁrs’tratmg”lﬁe uiwﬁi.i@cin thdesis ghlﬁltfrﬁm the

araving GRS S S b SR bowerer,
the inverg8oAG4 hotQihitad tmtldr&i@dirran dn¥PdnidisirubRRtaBAts shoRd.
words of simlar inport. [0024] Referring to the

[0013] dré%ﬁﬁ@gaWﬁ@ﬁetall wherein |ike nunerals indicate
[0o14] i l‘i@g al i€ R Bl RHSHP Wow Jf*&%&hd rﬁ'@ﬁﬁ\ﬁﬁ kt'aclfb ho]c nﬁmer

preferred enbodi ment of a run gMe
back-gatedmolbin ageasdance Wliiblamﬁeldecg@nbcr@nm}t Oétthe]mesenhnventlon

[0015] aC CP% %319 & %ec\@fohgl ei&gtlﬁ{afégat%’ a%’cﬁ c%&gr:»}l%nt st‘?icf'lp(ﬁfe runner

the present
top- gate(tmkkdtﬂ@pmm aot der to increase pr oduct ion, and,
al though onl singl e toql tack 10 is des rlb d
[0016] b, 95p PiisTivE vidiied  piplind RIREL oF Biclb e ALY e the
tool comﬁd&tﬁbnﬁ stheld dudtth@proyess bfhk gfesent igvehfoh; st ack 10 has a
ore 12, a core plate 14, a strip plat a strip
[0017] pI Fit 4h RETSRECliEe VigHPLa %@qc&glas@ucawgcmmawfpcwd Whing the

. process otk pEanof a high strength, Iight

[0018] Fig. 5a is a sectional elevational view of the tooling component stack of Fig. 1.in a
closed position with an empty cavity;

[0019] Fig. 5b is a sectional elevational view of the tooling component stack of Fig. 1 in a
closed position with a resin-filled cavity;

[0020] Fig.5¢ is a sectional elevational view of the tooling component stack of Fig. 1ina

partly open position;

(00211 Fig. 5d is a sectional elevational view of the tooling component stack of Fig.1 in a

fully open position; and
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15 weight material such as tool steel, for exanphgjanuary2007
"The core 12 is fixedly maintained within an opening

Wdfbloli&ﬁzs%ore plate 14. The core 12 forns a g?@i‘ﬁ%ﬂo}%zlnﬁ
cylin op

rical protrusion extending upwardly froma

[0022] SUFiE@GE is sectiéhal Slefativhaviewl £ thEtRli8E adthponeRQidtk bRFig. 1 ina
core_ 12 and the core | ate 14 are statjonary. [0025]

fully opqrhposition; Withypin being foreed from pig lineifo siegbayantdpd plaptiarverrep:
core plate _14. The stri late 16 20 is novable in a
verti cal @ErT@éLEBrD%‘iQBIEEI N PIOPERIINYENAEPYt hr ough to
. . C o

t0023] °5 ERRIaEn A8 £ 31 o ol ekl it VPO R fand f ot

limitingndihe werdsSttightti, tlaft “opyerb pediloget nletipmts diriction! iaties dbwings

. Jdn.order, to.ensure a seal. engagenent with.Lhe cor
to which BAGHE s ade R ool HPE g6 HEMDRe AR et RS REpned.
derivativéstiierédfearsit words pf @inftarlifipofthe cavity plate 25 20 has
an_indentatjon in a_ _bottomsurface in qrder to

[0024] o Bstrreaiodht frawings ihdetigh whseitlenupperals fdicatslike stegents
throughbgyRed i%SHDQ\El iﬁli‘i% f’lggepr%lirﬁf‘eénﬁrfdﬂn&t%}f Qgﬁt hfner bA&- SR h¥id

C|%){I ate 20 Is novabl e in vertical direction. 100271
tool stackhimdicatsr genaalky xAd0; iv apeordanct withdhquyesent ioventiphg It iSpieferred

Vi . rig . f
that the WS IRERGARAA nBe§ oF ol BB 1B in Bidkd B -8 pABu B, ana,
although anle a singlestodl staek .10 Thdescritizd bhelolw, ali sk stadksile of thegiteseten
] . position (Ei g. be en,the cavit late 20 and. t he .
imventioB apq ybJatally Fimilitn THE oLk AUhaS B R0 A Brap Lk 14 Sgiip plate
16,a Str%fg)lﬁtg Qhﬁhlﬁﬁﬁ@ aad h&&dgw@%, Al QT kdhicBse ARQVSEE aﬂﬁgl &Lngth, light
6 12 Januar 20 WO 2004/ 007288

weight m@ﬁ?@s@wﬂeﬁf@é forpoagplesiig corg 12 ifixadbsmaintsinet (within an

. 3 : . I _
opening B Boke e 14°THRc2 (3 kel defrg Bl b8 exiepding

upwardly fiencataptsyrfptcatfehd@rapldted 4t Gpefenabliyalodh tife cotvel 2oaddhe d&2e
lte14Withit1n whi ch a nol ded plastic overcap 100 is forned

Pl %ers%ﬁ’@ﬁryt:ycl e of the tool stack 10. The portion of
[0025] t h&‘h@ﬂi‘ij)(p[ﬁ_t% us ffgg ﬁc?'fg e%@@gﬁﬁ?ﬂ Wwith fle@b® pldle @413.6 %‘%%ﬁﬁ @hite 16
) to,a top side the 5 plastic overcap ig.

is movaly in 3 Hertie éﬂp@}wnsaag fratan qening 3‘1%5@11&12*0&&99%%6@(%3 deegre 12

when in {i/’a\yc?r%é Shaif witHGhe %IQQ 1! A%t SkipPYAE GERi -is bfafidRhea

nthe core 12 s B resin passSageway 26 |eadin
within therapeniag i Sierstripoplate d 6 (mendersth onpiyre a sealing engrgemientvath the core
12 cavity 22. The resin passageway 26 is preferably
) | ocated through the center of " the core 12. A plastic
[0026] r eThecAdypidtel®istih facinpl ellgageamntwith the st flate ol Mhe cadiyiplate

2t AR B B S BB 1
that exte%&é bye8d Qftop SRRSO tBe dtdp phie/ B, VEheRAvitPpitie 20118 miohebl 9 the

. 4 to regulate the anount of resin 28 Tl ow ng out of
vertical direction.

[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
: sﬁ'ip plate bushing 18 are raised to their respective highest positions above the core 12.
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the resin passageway 26 and into the nmold area ca¥idnary 2007
22. The valve 52 is proximate the top surface of the
gto allow for nminimal wasted resin 2
W&%gﬁ({?:’l%ve 52 and the plastic overcap 100. %ﬁgﬁfs%%nm
[0028] pl d¥keemeintheodlodell @ositidny @ sﬂ:ﬁll mcﬂﬂ(mtamwm i$ fm:nsmw e eodd fstack

th 1 h
10 beowf e BiHHSR AF P doBHR puTire PHS TOHDGHE AL 2B AGH LRt deore
12, mthit@@rhtcﬁ aghdlavd plbdiR &r&@aﬁltﬁﬁis !&&e@fforteaal Slchsdfithe RYEIERN 0.
be substantially flat and blem sh-free. Heating

The porign plhs Gotere syase of tislegvityadate 89 corsperisina topeddenl 02 of the
plastic %ﬁcﬁﬁg%‘?ﬁi égﬁttﬁé;to? Qf‘ﬁf&@to?ﬂ'r%%ofenlzo({ogtg Spoh togx ot oﬁ‘nﬁ?de 106

esi n passageway
of the plasticeavetdapdQ@hout a nol d cycle. [0030] A|r Jets 32 are

100291 ) SRR B 5 el iefbei 2 ebe Bo Seedf 3o Bsnov)

fo the mlblcbﬁentavitﬁ gentthe fbsfn@fas%ﬁ@w@l 26 i pleferaily t2atee oGt tB€ center of
ej ected fromthe

t he e12 is forgcibl
the coreg;2 I}}gﬁgﬂ%fssva eaﬁewél&%al SRR Ay %é‘nﬁd}@? BRR PRIy 26

through Qfgatetﬁ%t BleAsh brfiR¥ 6f ﬂ&@ Eor@qg ﬁr@fef'@f)} fnl tE@é&lté’r %ﬁﬁl\é Wp Qflface of
the plastic overcap rom\Nlt hi'n the t ool st ack

the coredt2 tz%alm@ @fmmthﬁﬁata 2& yetegulafithe argeynt of GeBLS fawing out of

e BB WAL B G S . . S B o

surface ofitheccte rlztt@ alkeve fortniisinmh wadtyd phiatd: bzﬁavaen dthe winek 52 and the plastic

[ita the cgoling of t resin 2
overeap 0. T Flhteniist G watE 58 pio s B8 rom el e (58 g 2
allows f&l 4 gmﬁfarmlbw gré%@ﬁ ohlﬂibeoo'i@ni §dd0m6tdf%63(§1asﬂctovér%ap/\4 Gdlb Rilow
spirit and scope of the present invention that

the top sackew@ o dheplashecnercp HP to b é%bs%h@lbt%af@a WWhnﬁ% dHeating
coils 50 %VﬁrEﬁérd%h}al‘o@atg@aﬂoﬁn@ﬂag %Slél éﬁsﬁ?fﬁa e Ehtd D4 £ order to

quickly “cool the resin nD d area cavity
keep thexpsin £8 Wilitethd resin paseagenvai2ichented at biifeoB2dughout a mold cycle.

b T T FEE R T X

within thrl spiiﬁdmﬁ s&ipeiof the(présgnt 1&\&3)1&011' Tog theadinjets32 tb Be Ripawe dithth the

core 12 E) ﬂyte?@teﬁgqn}qgg %% Loy eaeat Y téeelght%g%éde]?% of

the plast;@ovb?daPaw t@fa@ﬂltatélpm%%ﬂdf%@&%c %MMIQ hthdBeht R
area cavi té? 22. Upon filling of the nold area

stack 10@h{herepd pbthermald oygly

iZde)s closed, cutting off the

s | s 08 By 2 BRI Sl v

or other Elois! flovest inrorder tmk&eprthefdamt}d phteﬂﬂiwghknﬂd subequenlyifaglistedhk

e R 3 oS A A i

one tubeEB 0t i PortRFéd) itﬁﬁmﬂﬁﬁ@%m%nﬂ 8Edpelof EhelpREdelt ifenlOA e thetdbe a
r

this way, the resin 28 within the nold area cavity 22

network@éa%s Bt locted within the cavify plate 2( ingder daorg ﬁ@dm aufmppre Awickly
cool the E@s’ﬁii%ﬁﬁﬁﬁ%ﬂ@%b&r_%@a Ja%ﬁ?ﬁi‘ﬁtth@&ﬁltcﬁ%e lﬁsfd%% 9 e

specifically to e.cavity ate i
[0032] r alnsegerafiont mfealtnhg/tofﬁlgsrﬁ thend 5a-5e, the tool stack 10 is assembled 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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strip plate 16 and strip plate bushing 18, openi ngjgnbgyzom
nmold area cavity 22 and exposing the top side 102 of
wd Rt846phgded pl astic overcap 100 formed w thi
?err%ng now to Fig. 5d, both the 10 stri pri)CTmséOOi/gznm

into theamdd tfea cavty 22y Lmoatfiélu@bfaheembm aseckaviey 22, ¢ad Yalvel 3208 clobal,
sta IS in the open

cutting §f3{e i SHER IR b R0 Wl hs sedt A g She The Bt A thaaieh the

cavity p&ﬂi@ﬂ@&@cﬂlﬂt& Boor vt bostherduid@thediiBomithe oot 1088 order to
nol ded pl astic overcap 100 pushing the plastic overcap

keep thoymgldaten cawgﬁ%% FoRY: ihe heagng ew@é@enmhamlx belowgher gsge 24 around

~ the resﬁﬂisgﬁfc% th&fe ]2% heﬁ %ag ﬁ? re%‘ﬁ?ﬁ%%ugf %16 mold area

rom w t et oo St ac
cavity 2fl soels lqugﬁkb} Wbﬂﬁeﬁie fasord & ﬂamamurrg qml’us ﬂ&&eﬂmﬁas&@edmy 26 t@athins

heated. FARARE ebobftcRfl b e e iy Base AF iR i VerfenlE o e

strip platd‘lBS irmkﬁtulﬁplatelbuéiﬁng 18, @péhxﬂ?ﬂhtb g{tﬁ%@oﬁelti hzgﬁg 'tZrQ 'ﬁg& S@F%Q%@top
i

. %ﬁg sh ? cavi t ,
side 1020 {h¢ g dgap aaﬂfp?vgf%p Bﬁgﬁmadmth& Raforeng nowie Big. 3 bethhe
strip plafd REdnd!tRe czﬁrlit? 9&&; il}earé ﬁﬁajsed%ﬂféglblﬂmh%é Jb?e % %%g giat the tool

OSItIOﬂ t he nol cycelsrepeate
stack IORé frethe opep IPR?WOtlo IRjogloirg, thetstripplats birshing bt argpgebGth a bottom

ofa sxde%@r@l Wg | £8r 48k L1l lagt?c%ve? S‘ibg ij\gs&ﬁ:rg tg%glgﬂ?,eo Velcan E&S and

on1s co I sed
removmgak/}fmg eng@emam \&ﬂﬂhe ﬂ@&mfhdba)fbhd doper12, SR&iﬁoth@f theeertdpe1 00

trom vl e 3o soe 2 s it 55 % Sorbiobe0 ol Ao rerbg e A ng oy

dxrectedstgﬁﬁstlﬁ)e?bdtﬁmﬁéi&bst%ﬁﬂ‘lt@ ﬂlé/suf: b@ércﬂﬂﬁ)ob |ﬁ9‘ﬁ§ﬁh&! ﬁ@stfc(bvercap
jtate vvrltlna on or placenent of |abels on

100 then %Bp%ffﬂ‘é theypolstack 1l iggp w&@w@&@@a raugptasln (ent @bcrwn)o The

sty RS o 01 S gt Tt AR sk

place thesipa] $tacky10 lndhq adesed positipr] 6& ﬁnnmwcyeip id opeated.d| y

0031 PREEEEA ooy LG 8% B bt s 10

the presdmb ixtventici ig eoﬂ:ﬁﬁseﬁﬁ)f 4 Eiﬁglel@ira:ﬂhxl disiOvRArpaRe heRidel 102 the bottom
the present i nventi on

 side 106, W g g‘flrfﬁ' b o il g etengs gemoebcm fhamside edge

of the boont i€ oY, 11 & 12Gs subliRntatly A bhE Bbmish ke k0 Brchifiate

appropriately sSized to insert inte and engage wth an

writing e plasgment afilabels ap thectap side 402 0ftha plastiowsietcap 300 in order to
properlyg(@ﬁﬁ‘ L 91%910?% lﬁgﬁﬁ]ﬁ\ d:%%%%%}ﬁ %(xrlt%%ljt da:]:ot S%B%Ff o’@n{esl:}o om side

106 has a&ﬁaﬂ\pyllndncalhmg d98 thelmdm@diownvwgd}gz@&,reﬂ:dm Althsughdt is

et Y R S e Ao S Do

plastic o@tA 10, I islARhih %ébglrlt RAfd 30(%3 of]ﬂle??efsb.’nt%gféﬁtloﬂ@r the cylindrical
2004/ 007288 PCT/ US2003/ 021716 boftom si de 106 of fthe

ring 108 ¢ be forated purvehre arobe bertan sided08. ol aiingrical rieg 108 is

opp AL Sl | s il PP GBS g Bl e v
unfierstocti' by those oﬁdmdmmygskil[iﬁ thesat. a&t&nﬂ:ﬁ@hghﬂy ddwmenrdiydtommitich
bottom s%,%il@@ gﬁ@i}?@e cgrl?n %rngt 198 athe pfjasucngver ap 108 ﬁ asI al. gaie 1%];1rkt fb% in

the form of a smail protrusion (shown in phantom in Fig. 3). The gate mark 103 is on the
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contai ner. Al though the plastic overcap 100 of t Qe Jaguary 2007
present invention is used with a closure 5 system
wdMesl G-yl y for the sealing of nedicanment coq,ﬁlhﬁ?&gm”m
It 1s wthin the spirit and scope of the presen
bottom pide é0d diGhe plastic avareap 3344 a nov & diapg tAOGbkentitdedlankdd

. , f h i f . dif ) of
brnist R 8085 B L R sy b MBER 8 108
so as to GeBuediehiact wilAB4 dapldadl iR Qkder LRI RRRdired Safiflg FPIhE nidfament

, St g@&]@lo 1%‘ t he present invention overconmes several
containgsr Juihgpgh Ph Rt fivercap d AR obie reseit fnvepionsis isadwith a closure
system %x‘eéf’ef?iiﬂllfg)é e *ﬁﬁlﬁg’g,&iﬁe‘%’é‘l‘?ﬁ ONBirdef egc i rt}?easlllaéﬂt%qé Scdi of

W th romthe causi

- the presguitinventiokthattBe plastixavereps £ e 1B8d wish thoswne spstéthefob dit seating

. ' 06 of, .the astig _avercap,.100.. This all ows the
of ditfe¥l15pet QliahlS afd AR0L B AE ARGy SRy | 01 L0
- [0034] andhohbiemminee bidkrgsedaasidieol Rk 1€ 8tk Yreadh ince i bt eve@bdnes

n 28 remai NS heated and in

soveral 5@5@% ST (R P PROHG T Incadien gEiba gate aiaws the mold area

- 22 to beFRA o418 28 BbMAhS BackUbmsiaf lftlaet g RARALY oPéﬁdéeﬁsZﬂgﬁnéﬁ to form

i medi atel y proxi mate the no area cavity

- on the bpKernsidg/186 afthe plastissoviecasprl 09.u Bhis nowsnthb éopr sadey H12etd ba ficke from

: , | LA Rt.er | Ly Thi se
A BB Lo . S5t
because dhearesia 28 oemaihs Ieeted 1ad irelquid fommneittsn theaepin pasageivag 26 aad

eosuse SRl S S RO BNEL v

22, therP#r@ 910 RkodseEiR rn@idrsith 8k révyeledl B8brebtaNrebdlihg fohASeriAfsatings.
rior_art 00351 It wl| be appreciated by those

» p . " e [ . . .
Third, beganpq bereiinlifle eeqgired eaokipe dmergd o swrrabiarectipnerss fasin waners
. -fr
e B S 365 OBt Mo Uy R i
resulting anchyelsttisned of thi presérdinventiomthat dr¢ fesi e half thosé of theprior art.

i gd t, t i A di t .disclo u
wosst || iteiblep B HEEAl e RELTBR i FS R Bp i o
embodimgitdedcribethtoso pithaft depeating ﬁ'smlﬁhe booxbinleive cOnckpt thlereof. Itis
Janyary 2007...13n7en,.am .cl.ai 4 ~"T 1 A no
undersicpfficiort dof i RRRG ifposdtitedgo Baapiculer eboipeRiiclosed,
but it is [1@&1dBd td ddQerROHEiéAiBhs WHEGKhCHMRN dnd k&iipe of the pResent invention.
stationary core; a cavity plate |ocated abdve the
core, the cavity plate being axially novable relative
to the core to allow the core and the cavity plate to
engage with each other when the nold tool stack is in
~a closed position and to allow the core and the
cavity plate to separate from each other when the nold-
IS in an open position, when the nold tool stack is
in the closed position a cavity is formed between a
top
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- hassngslnays stigrateRIA dadll dider WRGALES

surface of the core and a portion of a bottom su§jage.y 2007

of the cavity plate, the portion of the bottom

-surface of the cavity plate corresponds to a top side

of the plastic overcap and the top surface of the

" core ‘corresponds_to a bottom side of the plastic

B ToViRER e Por i o alinthe rhpld ce of the
cavity pfate bﬁ%g”%ﬁggﬁ%ﬁ%wgnd :

Qte%h-free; and a resin passageway |ocated within
the core with a gate in the top surface of the core,
the gate paying r OXI e the top. surface of
the core to reé%li g{‘?cl(le(\f?e{é agqé'apl:g‘gﬁél‘)ﬁercfa?s&%ﬁ“ﬁ}@“@ﬁfesﬁf t he
e gok! tyl sekgempssingnd i nto the cavity, wherein the
val ve being proxinmate the top surface of the core

al | ows f ot SH¥PREENERIe: wasted resin between the val ve and

the plastic overcap and further allows for a gate
mark to Heappddatilpcatsd abaye theeore.dimcavityelaafbetngexipllyast i ¢

nveble agative toahd QW t§ Qlowt La&; Lastic
gvercap to be subst gnt_%ofe)%g?ﬁlg?a%%@];tgf%%%ﬁﬁtﬁee. 2.
TALORBIMEe Bomold fogkstack s ig + elpserl Rosiioe prditmaliowshe @i and

i Qre wth
e gqat d b@i naﬂi n the center of _ct}l .éstl?%d&pyug?%g% of
{8 UIE smold too] stace i3 imythy clpsed popition axaKityds formedibrtweerf atop her
sodarp of the cuge #d 3 pbrifh Fadbom RHERIP L H;gﬁgri bes
prlgbgt%re tgrnd vels, ugvvarglly reloa?"i:%/ﬂﬂ%lg&%’htg coroé], t he
Strip Pl ot & StiSh Py Piafe farmeponds outop sidpefithelastiar f ace of

avireapcad iht Yop sirhiee STIMERDE cofRYRIRR % bOfont S8 of itk phad! 2t e
| astic overcap of the

[ acti to lift the p
"?%%E @% P‘F‘é"@&? g’Pﬁ’?fF?Bl RHitcs of e ¢axity nlate being splstantially fof  t he
apd bleisicfreyardcap fromwithin the nold tool stack. 4.
The nold tool stack of claim3 further conprising air
j et's | ocatesi passagewaydocafed within @@kcae aitfla bAGIndthy pl at e

suatins o, PR e LR S Tt 0

regulate eaiedapsinlowtingoutftlieaesingiasiepenty sndetPlhasdvitg. over cap
wh&eihagivhivd g of the plastic. overcap from

Wit lh?l% Vel Bt SR 8 S B R i For Frominal ok of
wajted rpgin befween the valeampthi plastig oedrcab @@bfurd@A lows for a gate

mark to be present on the bottom side of the plastic overcap to allow for the top side

of the plastic overcap to be substantially flat and blemish-free.

2. The mold tool stack of claim 1 wherein the resin passageway is

:ceutrally located within the core with the gate being in the center of the top surface

of the core.

3. The mold too] stack of claim 1 further comgi‘ising a strip plate
bushing that circumscribes the core and moves upwardly relative to the core, the
strip plate bushing forming an outer bottom surface of the cavity, the upward
movement of the strip plate bushing acting to lift the plastic overcap off of the top
surface of the core to facilitate removal of the plastic overcap from within the motd

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
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tube within the cavity plate through which cool {4 gy 2007
flows in order to accelerate the cooling of the resin
within the cavity. 6. The nold tool stack of claiml
further conprising heating coils around the resin

passageway to keep the resin W tarpm passageway
in C overcap using

@-E:Tg{e%n? %groﬁ%ﬁéogﬁﬁéﬁ@%@ stack having a

Shatsi core.and g cavity plate formng a cavity
t %erse@g &%’élﬁ{%“' ?’h‘@“ Pg??P%“F'B?W#@%ﬂ%@mm@mfdﬁe pldsiic cavity
&¥cap iiemoethintthe mpdldiosl s, M ng  a top of the cavity,

such that the top of the cavity corresponds to a top

si de of thelhepioligodl ctackoéciaiag fafkh EJhﬁ;rj-ng% %tgé&tgf.e the

QB wiin GOk bot I de of astic
over catrlJ, t%v?@gtrggﬁ% l\g/)“l’vn1 %)otrg‘@ﬁwffd%%fﬁgmlﬂﬁeﬂvei n
fgofing of theaesin withinghe aapity. sur f ace of the core, the gate
havi ng a val veﬁlproxi mate the top surface of the core
to regult'ée mald ebsiask obdlaimd Surthef domiptifgs Hebting @bilst he
#rafi the PRGSAG Y [ .the.cavity, the cavity

pl ate beiﬁipg g%%i@a}i tlaygééﬁom\%g%fneﬁﬁ% s ?aﬁ“bégetwéy prtedcore, the
nol d net Wodh meHaBdr insiin f: closi t he nol d
hoQhastAck, such tl’fat t Eéf’lgsgi??%?%ﬁll’%n%aorﬁ?'gg’f’ﬁ s\?ﬁdf’h t he
cavi f]yogﬁ Ak TS 2FBYaRy lere vl cayitt sy fehweitgeanity openi ng
thirebetwadny the bere Rokthiay RS b &Qc&@ &ld thel i 3’\{"'{%@%?{% Iy ng

the ;val ve to sitop the flow of resin in
aot!rgf’goé%g AR tgﬁfﬂ?rﬁ’f the pavitp edrrgsiionds tentop siddofttire

R csrpapabl abaGnioh e B Bt G Lyy L 0 cool
pia?ticfo%r{SQ t'Eée ogg astic overcap; and opening f nol d
t00l Statkef ‘E‘VH“%WCFIE%%PW%Mmem oEtdita @per cap
syrfagmaf\ietehienthe fue Havihel $20R proxindfkthe tﬁ#‘ﬁ:‘i’fa&ehaﬂh?% ‘grg i Pplastic

\ roduced has a snmall protrusion O ess
r‘%elgtf’ %‘?%‘F]&‘Pﬁ"g“ﬁ‘é} Bite etfiof the tosig pessasowaytaed patie cavity  of
the jqevity _alat@éeihg)axidllh eotHR rélativE aake é?)t‘e, Ih@ fhofdod her eby
C@J,];dg)‘\%{gg tgpt;%f_top side of the plastic overcap to be
bl'em Sh-1Pes to facilitate pl acenent of | abels and .
nol d nethod of claim?7

ot her ' thereon. 8. Th
wher ei gveti@é,g gn‘is&’l‘“ﬁmﬁ%"g Pk, sichyshaf g coge is gy smigettithitee bushi ng
cavyyplatetoferpythasaiilyskerdbiiweanr e and noves upwardly
relative to the 11 AMENDED SHEET 12 January 2007
opening the valve to allow resin to enter the cavity;

closing the valve to stop the flow of resin into the cavity once a
desited amount of resin has entered the cavity;

allowing the resin within the cavity to cool to form the plastic
overcap; and |

_ opening the mold tool stack to allow removal of the plastic overcap
from within the mold tool stack, such that the 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-&ee 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

11
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ftE RIPEAIRU S core, the strip plate bushing foqmaagaryzom
an outer bottom surface of the cavity, the nold

met hod further conprising the step of upward novenent

of the strip plate bushing to lift the plastic

overc'ap off of the top surface of eto

BT A el @D\@ﬁ%gé@& | aBt ercap from

Within the m)r {0815t e nol d net hod of

CoRl i Sy gt ﬁ‘dsﬁln% fanﬁ il Ld outteogott 5 acg%ﬁﬁepcamya@émold

located I nh one o g core and
dfiy ther cpmprising therstsp hf)tcpwlmlrmdvment cloeipplaecbutig St ep

Qb 1ift %fﬂamc %ve?&aﬁ 6 bPille B stﬂfa lﬂ}e cor|e fo 5%:11&!:%'8&18% %{C?Sal? (r)]d

gal nst the bottom si
o H‘PPlaf“&tolée“iahéome‘hﬂJmaltcmdtohlstaﬂt astl c overcap from
within the nold tool stack. 10. The nold net hod of

claim 7 for thsarldmehndiof plaig & Wasreirt thpmaid tool;sitat:k:hﬂsatri ng
Geelocatdd i dhe bt hndthe lstﬁg?ﬁte%ﬂﬁlﬁlg YREn d b 0 g cavity

Iatelgorder to accelefatet coo ngo '{ & resin
VPERTIRE the &ersoffreiple ejpqtion phair crmofdhermﬂmaagamtm m 7

botro@de of MEPIAIHS bidekap tbQ’arﬁﬁtﬁPtth'cmobﬁ ﬁ?b‘Jei?’ca round

her sageway in order to eep e restn within
‘SE‘ d‘g‘z‘“\f\% SBgkat ed. 12. A plastic overcap for

seal i ng ;{'ﬁ nﬁ t containers, the plastic overcap

conpri si gg) S EP’@ﬂ’E‘??f&E?%? frahericomprisinggheater o si de, a

Hetilatuy mlcﬂmd tatwkh at ledit & bk Wwithin X LR biég mdd}#g\{éfg Sl y

tSI edge .of the bottom Si
Lm%@atﬁ %?fd’f%fﬁffwﬂw the £2Y{Y-and bl emi sh-free to
faC|I|tat |t| r nt of |abels on the
top side lgf “h““"gﬁls‘g?‘!‘g°{3‘@'ﬁ§'&g§ﬁ?fnnsw@éﬂwﬁtep ¥r operly
hegdngcoflsaraund fredsio puseaptwayi it bider 16 keBp f8 ehisi MBI the

Ig‘agggt,@; Glieql e bottom side having a small cylindrical
ring egtéa}?lng downwardly fromthe bottom side, die

pl astic e at e .mar

bot t om s?‘éek:ﬁ%g}c E&%%qgrrseﬁlﬁg%ﬁaﬁgc ‘%F?‘?’i@wst ﬁ‘EPG%FP

YR 9B TiRZasingls cirdybir thekrhasmge tap@ida,s botdm fide, ghidsr upt t he

shddRRi | sh-fre 13. The
0 asf‘?f:‘*"é'?ér"%‘;“ﬁ"é‘y e S B RSl 9P o

Stf‘fil P’ﬁ&iﬂbﬁﬁpﬂiy 2rgd blemishdse wdwilivae wilihgfon orplichgent 6Nt er

18bklsloh @he RBI10 87 B S tic MercaAME R, %rolzgly identify a

medicament within the medicament container, the bottom side having a small

cylindrical ring extending downwardly from the bottom side, the plastic overcap
further having a gate mark on the bottom side inside the cylindrical ring, the gate
mark being on the bottom side so as not to disfupt the substantially flat and
blemish-free top side.
13. The plastic overcap of claim 12 wherein the small cylindrical
~ Ting extends downwardly from the center of the bottom side.
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