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WD 2004/ 065097 PCT/ CA2003/ 001995 APPARATUS AND METHOD
FOR REMOVI NG A MOLDED ARTI CLE FROM A MOLD TECHNI CAL
WORELDHIThe present invention relates to nethedr/anhos3/001995

containers is S|an|f|ed In particular, the present
invention relates to arFiedrafRdeapparatus for

provi ding an i nproved neck-ring or neck split
components of an 10 injection nold that allows for an
The e@)ﬁflels%htej e eilicat i0h I e edlesof tof hengheldor marfd ompdagratus for

i nj.ectio hus reducin eded
inj ﬁBFaSFﬁf§E¥%e:%h%?%ﬁ?ﬁmﬁhegn%%%gdggn raﬁﬁ%%gﬁﬁfngrreheatlng
and pelrdv-ond Iating wehto subhediherst Her roipilst fregol ydst earticular,

e 854 A U Loyt sl g o

proviiiinigecent nimheoued, nEv&kPFHaEorel ngcls e t wFempenents of an

1nje@%q%alﬂ&id7%ﬂapé’véli&k’é afO:ErQﬁSe§§§§.é9n@|jectlon or removal of
configuration 0 having a body_portion, | osed

the @W?#Wmﬁﬁma%@qew P e SBABY | AU GRETYEIAY gﬁme needed
to aReuFAceReR eflle Apeutokhe opeTheentednodsupedi masathtus are

het the ogpen end and.the bod tio )

tﬁéﬂﬁgﬁﬂﬁy & ulﬁplgsgk F?ﬁls% %T$ %a %l%cnﬁgéyﬁﬁter polymer
materreeds stidH adi gtcdtye ¥pdeinfd ¢ edetpditdts laftgr ef or m si ze '

and shape. 25 Although smaller and | arger sizes are

feasi bl e, technicians make specific preform

confi gurati ons BRARCKGROUND OF: SRF, IBENTION | qur at i ons

wWith a capacity typically between 250 n1 to four

liters. 30 For receiving_a,closure % alid t he

Era

WellnJgkowm nP¥h Fhese skbhtfguist i Iy RRAIR™S 1S & tube

W1tlﬁe@d:g‘é@:&*ﬂ.lfl@Ceh@@!l.bwortdlxad;ll&&entrbést-becﬁﬁlenaénd:orﬁflguratlon
andl i in rtion adjacen t he ort.j o

havinen ap fgfﬁgg??ﬁte ama ngﬁureéldof pf)ﬁ %/lop éﬂ g generally

hemicpieatingr], aodfagthataded pordian lbeemeeendhe s@bmmhgthe open

end ?néu'é-,{l%%?rl%gs%”%ée&%éﬂ n&?é Ofpaht %mdotzheh%ody portion

assure roper OSU e attachnent and
is se@ienemaé-ln’etﬂ‘(llfqﬂhl@h nﬁé}guﬁﬁ@ssbuffufél*éhwye container needs

willongi stend apdeaceitat gedhieasi gpal preffaract efiiAdl | Ghd  shape.
generally free of distortions or rmgti_ons. [

Although eva bR end éaEﬁﬁﬁoﬁlFSFnﬁrﬁhéetaﬁl%’&& &?&J\Alhfrl&%ans make

spedBit 40 beraryrhor meehfhygsatsonp-ri fgs, orspadiefic  container

confa’ pg? ernagtaigoeﬁc’s fm?itmaZ%%%)/a%QQogky%CTc/a yo%é&%&? 5250 ml to four

liters.

For recelv;Lng a closure (1 e., a l:|_d) the neck finish has a
configuration generally hav1ng a seallng e{irface portlon
adjacent to the open end, a handling ring portion adjacent to
the body portion that helps facilitate manufacture of the blow-
molded container, and a threaded portion between the sealing
surface and handling ring for attachment of the closure. To
assure proper closure attachment and seal, the mneck-finish
requires sufficiently consistent and accurate dimensional
characteristics generally free of distortions or deformations.
While a screw thread is a common form, the threaded portion can

be any form of lugs, snap-rings, or other appendages for
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attaching the closure, such as, but not Iimted to, a
standard crown neck finish. Also well known by those
W@ kioloesdoi n the art is the injection 5 noldi nBCT/CA2003/001995
oces Ss olwes n

atta?hé?ﬁostfhast :icc% ?eyrr%{rlg%r \oét he%dﬂp%géjfl glﬁrr%ttgrdl a0 at® g S Fendard
crOWII’Oi’lEeh éllavahed tenperature through a small opening

or nozzle into the injection mold. The injection nold

is an assenbl Cgﬂ of various conmponents. creatin

Alsoc|wsldd kREwEedlvedtRaget PriHaEdal Howsned ol t n%%e injection
moldRabypebckasf.or nDHéWQQIFJ:S&f;éH ﬁir\i\#fdh@@é i rgkagenbebtwedrrmoplastic

conp onents. Chce e . l.n] ect t
oLy SE ST S0 e AT Y LS DBV TR s con cevated

tempé@ﬁ'ﬁﬁlﬁenﬁ:&r@ﬁlgthhel ismjeelclt | qemioigl cs:epnaoazbe iotal kbw injection
pr ef eglion or v, 1 n

m01d|0r ocess f‘h %\?vnnéqo(}%ol h%nco%r?tsglnﬁ) ?Yorg'@ J\%ggﬁﬁ%f Cgmponents

creabliog nal dq:hgsel@cmm% ﬁ@tl§dan§a§é1thfen§h@he Pblgier the molten

erd al t b {i r 0
polyﬁ%‘k ﬂeci‘kf IPnPEe 9%%e'fggfaovm\?%0}guﬂ hfenglg%ﬁ Héﬁiglbeﬁ tomponents.

Oncet h&hsr efigrifndied hépohmmrf@aifﬁ%ﬁ@aborﬂléﬁl‘aftemtgy cools and

sollﬁg‘fli‘efs' Ni sdn et ¢ €8 otnbenbaaked 20tpeefiorjadtitan amold separate
bi.ow nol cﬁi cavity where pressurized air then inflates

to add@ve REEAGE™ &3881’?‘98%0%5%\93? 'mto the bl ow nol d

cav:tty thus formng the container. The neck-finish

con ur tiaon 0 l,ded,, c r

n §SRERERL. et hE ROV dodcgphpngr gRpctahliiner, an
ovenacqﬁll raedbmmﬂmohdmm ImpqiHjne t h@ﬁtSZ@fﬁﬁ)l God tegst hghe polymer
matei&horge § % bR, nﬁ@ﬁ@ﬁoﬁo olenjafd | BBl the pied OtAE neck-

I's typical [1mted the ti me nee edto cool
finigd.i di e rﬁméﬁo%}%emacﬁ%?@m Ao c-Bft |13F6{a£29rm by the
handl€Hy t r&ﬁ@DVﬁbr@_f_oﬁh%ﬁJarﬂté fﬁ&blkhil&(isltml dpbbthsutthe heated

causi ng def di st Us
oo s teT o B On 25 ot LR LY iU e PRI e e

infldiv@nshnd determignesot heowhott nghiel erefopmr ¢ The blow-mold
cav:.g:éf é‘é’hl%s OJE’IQJI_ I t@ﬁet Qbﬁ'éSEn&@' ! T?).r Oi%c‘f{e%qu_@ (fonflguratlon

enera requires nore to coo
of $hb| dloigwsmcbldedem¢1ytaa¥rdelt heegeraddry- f FRMIANST t epchaRged and
reta2Ms Of'ﬁq Hde ddHCkRIrMBldn CrLeprisedd | oiddn  seaMBd Sy Tdnjection

ormthe open end and hol I ow circul ar cross-sectional
mOl@,GtﬂnfangLFrl'Hi iRgiefsirihe preform the injection nold

asgen‘ol y 40 typ| cally uses a core conponent that is a
substanti al | gAz

The time t1'1e€ilad )cli{ mlglggé{:g)ggor%glgmé 08§é9 IQQSis typically
limited by the time needed to cool and solidify injected polymer

material sufficiently to permit removal of the part from the

“mold without causing deformation or dlStOI‘thl’l Usually, a

segment of the preform having a thlcker wall cross- sectional
dimension determines the cooling time required. The plastic
within the thicker wall cross-sectional segment generally
requires more time to cool and solidify sufficiently and the
neck-finish often has one of the thicker wall cross-sectional

segments.

To form the open end and hollow circular cross-sectional
configuration of the preform, the injection mold assembly

typically wuses a core component that is a substantially
2
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straight-sided rod with a | ongitudinal axis.
Surroundi ng and adjacent to the core conponent is the
Woe@kA630ay or neck split conponents. The neckP€i/ng2008/001995
155 Qf Sepl gl LAUNAT o PiiRGRS dfilng12cqys at el Ys5Papena; d
Stra%ﬁ%' S%ghgfo%% gﬁarac?egisﬁﬁbs oféiheg%égk 51 Slnlsﬁn g en
adjamamta§ybstbelﬁxﬁ@hnvpmgoﬂﬁ@tpﬂé¥th$fF@ﬁ$tﬁén@bﬂ%r neck split

comp%%@l%ent Tk@%é&c%fﬁ@ﬁ%r&”ﬁ&@k 02N sapRAf AU oW thidtes that
the injection mld _causes thi neck-rin con onents to

accurgitglal | §hMe9e SR uAFEERSTATET 10PA T SLET bRt paf alHfel The  necks
finilsh t ked orgidivdisnalimaXirenafvildte adtee rbfohe from the core
neck- rlng conmponents bearing agai nst the threaded
COMBORF'on and handling ring portion of the neck-finish
cause the preform to slide in a |ongitudina
dire r core. C |1
ot SRR SREISHEE A AREEhe, M g angection mead
steam@mfr@wmg geerepRR eyt S hEP nknasipt l¥oBPyegAd unison in a

dlre%q! dii:l fb§§alléﬁcctrdj' ROLY, 1 by B R8T Ui ot her prtQiceor fbre rod.
general ly shrink against the core conponent

The tﬁ@cha%-’éﬁgalc%‘&ﬂ%en% Pﬁé‘-r&@ﬁe agdHpBhet S eSPF SR §d portion

and tﬂﬁ@léhﬂ#@kﬁgﬁg Bacidrarof ottes r(&éﬂ«ﬁ—lﬂmishat ca@seatthe preform
t.he, pr.ef or "gr ore's. si Far.ces actln

to Sclﬁléi mils éaagnléjdqu'g:r Cﬁd’i’?ﬁa 1A Thg 19 }borct'l on © Eﬁ]nent
neck- fInISh during renoval rmnust transn1t through the |

Molt@ ! OJ ae.sft%rén t ]%X@é et{éxcltéfnalat{ es'ﬁsanceelevated
create e gripo preform agai nst_ the core.

temgarajtuns WZDMS garrraldnceshappki & t §t257aks t Apdadiqf idifies.

Acccﬁ:%.tﬂ N, angnt he handldyie & i Bﬁep@'ﬂéf@ﬂ"npfwii‘ﬁ Beekrally shrink
finishi's in shear with the reS|stance ft rip_of
agaifd pRef 6PRFaGAmOnHe 39r BN THE LSS Qéiégla S the core
comﬁtﬁﬁﬁﬁh &%e&@ﬂ‘éﬂti ytlaé Bh@lﬁ&ﬁgem)ﬂ‘bﬂbculaﬁ} Generesd Idevelop that
e nmateri i rect ntact with | d rfaces
causey) T (9 SER 0 T el BRI BPERAE (SO s el nes iy on the
thrdddddepopoli pnerandht bendl ihgs rotg smbfrrtcpenmﬁl the neck-finish
Sol i1 difi t g
aur i SLibEe LALAIROhIE At Vil ¥ELL of the preform o
OvetnﬂMQC|ﬁ¥mCQm¢nﬁkﬁerQﬂﬁﬁ%n@ﬁntC#¢ﬁ¢¢@rd@Yanﬁh¢hU§r%%n of the

prefiSiOr B 3on &N de gh SEQEE . dUFhNG theAD VR EAUHHY Ad¥Res applied to
sealing surface portion_ taq becone i rrequl ar and

the | Heppa®ed BPTRAPAL &A1 g Hrioeil Keal T19F L Rophéon of the neck-
flnﬁlﬁ)swse 1§0n§1€§alﬁntvh}'th mad ngekbéehaheeanst exitendgrip of the
assure polyner solidification of the

0
pre ? ?ﬁ%égaqqﬁm;?ﬁ%Ventlng di stortion. For
t her nopl astic pol yester polyner 3 WD 2004/ 065097

The ngl%?e(?roséng&%%ggl does not solidify at the same moment.

Generally the mater1a1 1n dlrect contact w1th mold surfaces w:Lll

solidify sooner than material not in dlrect contact If the

polymer material has not sufficiently solidified throughout the
neck-finish wall cross-section, the neck-finish will not have
sufficient strength to transmit the force and thus can deform
and distort during removal causing .the seéling surface portion
to become irregular and incapable of maintaining proper seal
with the c¢losure. Consequently, molding technicians extend
cooling time to assure polymer solidification of the neck-finish

thus preventing distortion. For thermoplastic polyester polymer
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materials, the tinme typically needed to inject and
cool the polyner and renove the preformis about 21
W 20020862t onds. Thus in nmost preform desi gns, PCTIEA2003/001995
mate% &' ?n l ' m t' i %E@Ehi Stneédé&r'iﬂp' I?L 8 IC[EE éﬁdt h&o01 the
ini’s por i on Cross- tional view

po1yméraapdet@mnVﬁotdeasséﬁﬁrw 1@ ﬁ&@@ﬁgZé @@r86 E66PPAE -

channel 12, a core cooling tube 14, a neck- rlng

cool i ng channel 16, a neck-ring or neck
Thuse o AFoAOFCs PIRE R ATHLInS - o RoRpoRentt getﬁae. hgeafariiest
strl@ﬁhngLim@rggdtﬁavhbykMﬂxﬂiéHZpwf&u&@ a ¢dy.tyl is a cross-

surface 23, a a nold_coolin hannel 4
sectdepgndsy 1%Wréﬂﬂfé%eﬁ??£??? éwgﬂﬁdéﬁﬁ? nﬁéid cavP?aVlng a core
coolbhgckh2Zinel Aingura doral soodhows taup efbdr na26eCh mohd cooling
changlege I6nsrenr)|t%e(§{ Ian%? agzil ﬂje@%t 's?ﬁlﬂq tsThfSa and 18b, a

asse an asse varlous
corec CuppRasns tZWathaomem an @}Gi%s%lj andmeed Gvéévl pyock 22 with

a catvll%;/ %&c@"@ﬁolérﬁf é’%é(f@rcbcglfﬁ&eghlaﬂh@lt he %!'chy extends

ormt reform 26 w t hout substantial |eakag
CerM@ﬁW@@ﬁté@#éahe%¥%un¢+1thﬁ gnoid (R et 8- ﬁF%GIH%s a Figure 1
alsoC YMHwaU ra@tﬁﬁfdﬁau 4,5 subkstangaeé! ynseeemz Bcabntio ahhdnjection

cl os . h I h 12 [u
oz okl o e SSs R B SRR IU oP b i 4By o

varieek-ddmighreanponend t 18acahds18b cn'immtd tondt heagpéctevity that
llog%r b%g andnégg?ng}?d ﬂajn%;etéﬁzﬁ d V ogagl%garto Pathrm the
prefipath 3%6 frashens tmllastﬁnhlmier 19@5@994@913}3(@@@ epeants. In

Fig 4]1 refal r?réf@rn?%@%&s CQ”B@H@Ebu%Qtlghe the@f QM stantially
as an open end 50, a closed end 52, a body portion

ldefmcadndloatﬁ&@ﬁsrﬁdswalﬂtﬁhe neck- finish 44 has a
seal ing surface portion 45, a threaded portion 46,
and a hand| i ng ort on 4 The neck .
The corhonent ln%S& Eﬁg oﬁBF?gg ?Ogi nd inlet 32 and a
cookﬂﬁ@(bdﬂldﬁu3@1ecEBethetk%ﬁlagcuompehynshaﬁe eheé 18b mount to
di men |on c ac CS t he.neck-. fini
Ehe &LFstTn renorg\a;é’lrangéﬁﬁe%tglfbéf o‘—’lgr)l{rﬁ1 2%?}; agml%%sfg &ﬁ@eﬁ%; W o wear
pad Gfjunentmedns Duf | agms handr etbem(netr sieval) orThe wear pad 38
FastBELONg té@:l RS or g apbdg o35 agseskly HOiddy thdl k¥tains the
separates long a parting line 42 allowing the core
core sRIEREIRNR020 t heTBEr BYRGOFEY 2F1, haherheeReR fgd 20, & closed
end 09W0®nb§d§8§>cﬁ'&o¥8b54th%lrmeéorﬂécaﬁ—f:a{hdswt her  The neck-
associ at ed q$ ents toanve in. unison.in_a a
finigh ottt ﬁspé?éf 129 PHELTERPs PS5 er%bf geded portion
46, t Aedpreefloamd Ping r eénfr godthieomol 8. cavihy m@ecuil-m@leZLt,OInponentS

the £D|98}9atgo nn’?’fgé 2§’ BQQrt h%fnoézénﬁ_c?iq’c&l@is pAieces that

_accurately shape the dlmens:Lonal characterlstlcs of the neck—

finish 44 and ass:.st in removing the preform 26 from the core

component 20.

During the preform 26 removal or ejection, the preform mold
assembly 10 initially separates along a parting line 42 allowing
the core component 20, the core holder 41, the neck-ring
components 18a and 18b, the preform 26, and other associated
components to move in unison in a direction parallel to the axis
21 and thereby pull the preform 26 free from the mold cavity

block 22, the mold gate insert 28, and the nozzle 30, thus
4
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WO 2004/ 065097 PCT/ CA2003/ 001995 separating the
preform 26 fromthe cavity surface 23. Actuation of
W(bhlm4/$6509'pp(ﬁr pl ate 40 then causes the eject orPGECA3IBDAN01995
ri,ng mpqRent. 18b -t o .inhti al :
Sepaﬁ%gen Qh& Ere%ggm 2%dF%gtt|on pé%élﬁf toft % %gls b¥tuation
of the rmemepbﬁefﬂo% 2Bhen f caRSERe fétﬁee@eﬁﬁeﬁeﬁaarzo%ar 36b

and Eﬁgnh@ékl ¥1 h%oﬂ'@%lﬁeh'tng%omwrﬂo ﬂi@f\tﬁé‘ﬂl}}'hﬁove in unison
ej ector 6a noves in a first glrectl

in apéaflﬁ@l%l@lljll gl 1eid EalF r 8% Ehé LakiSs fﬂﬂ%‘f?t‘h%em%’é?fom 26

frompﬁﬂe3%or@n@o&iﬁ&he&ﬁ:n@!m.3| VEd&et e Cky f | tige cAgpkAehhgl8bmponent
the_ejector bar es in a second an

18a OEBQS|F@ed|F@5?36ﬁ'(3F”ihg? % ak&n" 10 byt hd nchSt girection
perpéndpoutat ]:8>a andl theye|fector tivar a36s) 21pe<blpehhﬁcﬂnr@rr pad 38

I‘ om e
oot SRR Bl P R, PO B i, jector
bar Avkd moawenm ya 18ecesd| andddirEas teo dieeetiker fphnthat taken
by Eﬁgbl ngesgriped fhRRn@notder 4 obtea weh EcKBQWnbar 36a)

esigns I's where the neck ring, halves do. _no
perpte@déﬁuﬂﬁe mea%eﬁwewe;ﬁ%%s@ae(e%emﬂled?n SHE viReT pad 38

settm?ll_;d tBe thesrshmsert aretchangedsrabt efrohe find d thasorm mold
been gBened and the part is ejected, the neck ring
asseflilyedV18a and 18b that are 20 carried forward by the
strlpperhplate 40 are separated from each other.
r.e t £ygl 0 e
i SR "B 00KE TGRS BoCRteRO TR e, anotnes
ProbﬁemkwnWMQ$nmwm w1ld plrgipiatks tehehei Fhaongrkgring halves do

not RO U SHwWndh R eclosedNi8s58MBLEENY and the mold is
procedur e i ncl udes nDV| t he neck [Lngs towards 25

thene gdipsechemd)tiamagfey t dﬁ??h@otﬂe pEcRGEPd OBFPERe and the
partOf:L& h%jeﬁtrécppelthlé' alﬁ@c]‘éo dihaf , hByvebe 18ae arfte 18b that are

rlp er pl s ful retu ned n_t he _posi
car@% QHW CG éh tﬁe&ﬂ% %E% épeargoﬁ% 8 éF%g from each
otheﬁ(xuabﬂmﬁd1ﬂHmnmexnnmm&d;mgtcygleucﬁacesmme@cnhnghe ejection

he co ete 0Si the .nec
mee m?“ ;bny :}%g’egsﬁtdqduﬁ nl%eréhe strgcgléoofne(:k rings and
strupexeurr rpbett¢ heostuhegpfermcplcéxrw a@osﬁ-heoﬁéck sHawgs HpeFigure 1.

Thlan_le\}&ﬁﬁ/ \c/jﬁjgcggédﬁi“et QLHE'ﬂ'uB@st R GHEL Bhe aR¥ckPRiALs towards

desi g he neck rings are go % to touch the

each:ocp*ehqﬂﬁ Y ms i ha dtereledUEeaid i bRS PRCRVasCertedfe of the
strlt;ﬁ;%tr ey d @ﬁsﬁhé«es b@l €héi tsheckhsedtsapbeat pllage has fully

they inal ly touch the core the do
Jéﬂ § rPOFhE1HR %%%%nofnyﬁlggngeiskﬁseyneCk rings are

comphﬁﬁqyy ¢Imse@cwlthngﬁdunjmutu&%tp@ftingybwmdapea touching.
The S%gm% ete %OF\gg%h%gr aéﬂeelnégkt anbgn@a&y%é]a‘beﬁfb§mgfi at any

ore an
point during the stroke of the return of the strlpper plate as

the neck rings are not in any danger of touchlng the core at any

point.

_ In designs where the neck rings are going to touch the core in

the mold-closed position, it is preferable that they themselves
are first closed so that when they finally touch the core they
do so as an assembled pair. In the case of an earlier Husky
design, the neck rings had a "shut-off" cylindrical surface that
was parallel to the longitudinal axis of the core and touched

the core diameter. However, this design is not optimal since,
5
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40 the core dianeter.. However, this design is not
opti mal since, 5 WO 2004/065097 PCT/ CA2003/001995 i f
\thmmm6mm7ahgap bet ween these two cylindrical BCF/Caz®3/001995
: reater, _than ab ioch, ot isk:of1p i
it figER 35 ohBh e ddedfito { PR Lhiits 00 Ph@Sthes greater
thanskgoiti af05 Corgequehel yiskhiod WBisetdfc beakipe through this

gap ﬁﬁgghéeinﬁ'e%%%ohohei aics mndmact ureoRbediheselsr tncestype of
to nsure the assenbled ga Unf ortunate

: . pis |]ess.
desigpl §§q%é§?sa§1°tsl?e)ﬁ%aﬁ§eed,maéﬁb%ae‘§/@+ﬁ%a? yCaSHBsPhaces to
ensukbkenkbhizsdeakiea Appb hes 1esely Husiorwesigglhadnalds wear as
tapered, or conical shut-off, s

urface., that.co ed
they,agsr MESFondtvgISY Tt kféié?%%l%%rﬁﬁ% g%l§hggg%%fe.An0ther
earl?hlﬂéﬁﬁﬁy‘l\mésuiémchad\/\m etapesséd bogetdieicalur $hgt-off, surface
nmol di.n cauysi Lt h e
e 08 SO BB NP 8Lt g BB g on e
corebecalsse hovpr shofaresi Werkadnassed riegeehsr ofitrsng molding,

caus%?n.ai tpo‘@ﬂ%i%ter ifped from bthevE0ts. pkhgtié heaRage. However,
parti al” cross-sectional _view of selecteqﬁéqggonen
©]

this)glestionn Wa FRQE  PPEABALUPERENSSNGRT Y oF it 2gad neck-
ringN@¥Rera i vakl whithi ckness Seriaped Heoanriecerpenent 20
having a core surface 58. The nold cavity block 22
(not illustrated in Fig. 2) has separated fromthe
Fig.neckid i 8gpaBhialong ddre gearttiomgll ineew20£ 26eftegted icomponents
a partj.al crossss ' I oyl imLa 1 00e2]
o SR Py SRR SRERIE PR E P e beohae? Tty o vana
thichaveslsl €46 + oantheéhexi §02¢ (COMPOFaRnt eAdv ARVt e core surface

58. gg@ﬁ%;ﬁ% 6 fLomipepesre oonpanent12QstFaecnecks reng. 2) has

18a, not” illustrated in F 3) has t
SeparaY e o5 L sk Hhneh Gy % i e AR 8 e 42.

64. Furthernore, the preform 26 has partially

. separated 59 ,fromthe core.surface 58..Th§ . h
Fig.sub-ifart iRRF Fide GHCERGECRr PRl KeGl- PLHLdRT4fC Fio- 2. The
nec%ﬁ?ﬁ@ﬁﬂﬂ?ﬁOhaedﬂmﬁn&aﬁiytnpﬁeélﬁngdﬂné@&ﬁnlpbhfi@nrallel to
an t hy eaded ion (see Fi . eny :

he {RefRopiasts cPRBLondt It or | AT S0 (R e[ euh; o [ohelhe core
comdeerayer a2Qr e he peskraling Sifh nkand ilBagodret apdlustrated in

Fig Z%l '1"}%% i §e°j%ar £8" 81-88 ¥nel BoraNUbagky @1 tEheny &f &uB-parting
. W generally shrink against the core conponent
linghs tHer He@ErPEeR . cBBESPrAEOTILEOc HRS Y Spparated 59

frong ﬁ@tﬁé akpget {éﬁxr&%@?k@&e, 6m‘ﬁ|ee%bﬂba-t’pafrﬂfi®1gs Bmealeg4l epds at the
at cause the .preform to gri he corg, sur . 58.
neckdriad$hc thng FHASTI n (?k-f—"fl%g ﬁg%wtagrﬁd %% éh%%flr?g surface
portildusty atretl dhe thaged)ednsbuit tomed@l (sdedfing Dh- t he

t hreaded portion 46 and the handling ring portion 48
of the neck-finish 44 during renoval

_Molten thermoplastic polymer material at its elevated

temperature will generally shrink as it cools_« andsolldlfles_

Accordingly, in manufacture, the preform 26 will generally
shrink against the core component 20 as the material cools. As
the core component 20 restrains the shrinkage, molecular forces
develop that cause the preform 26 to grip the core surface 58.
Forces acting through neck-ring 18b (and 18a, not illustrated in
Fig 3) and ultimately bearing on the threaded portion‘46 and the
handling ring portion 48 of the neck-finish 44 during removal
must transmit through the wall thickness 56 of the preform 26 to

overcome friction created by the grip of the preform 26 against
6
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must transmt through the wall thickness 56 of the
preform 26 to 40 overcone friction created by the grip
W%@Oﬁt@g{)g;orm 26 against 6 WD 2004/ 065097 PCT/CA2003/001995
0199 he co sygfac t AHrer
the wigdy alsuﬁafgacr?ot%ésuffi c?gnt Il&yfeso;%)ioggﬂégg t roél}%ﬁout, has ot
suffibeenetk- fi apshdhfiied t hibkAegboss, | thail | naek-hapesh wall

thicBHEELCignt strepgih to @l hawe teapsiencat foreesgte to allow
overcone friction of preformstjicking 5 around the s
trangbps cofpdiaite20ta aBBGHECHSpotht CBo°Bf ep&f&ig)rm sticking

arougarzﬁfé?.éﬁgr%;@o&pioﬁﬁh&r I’TZ(IY;Vi bk cmsec naclodiint s60 of the core

i startion as the neck:ring.18b (and 18a,_.not. .

surfaprp,oBrat el R By t:%’}rrho‘(?)ell{ncgblisre ec |Cg{r1_f'l,&g"81{l]'h%mtortlon 62
as tHesherki-ein6?2 16ausesd HBsealomgi blusacetedd inoF bgcdhemove in
.__irreqgular ,(n i lku u 0 :

cire FEEVHAL o OVBEEPHEO) U one LOPLAY, rrace
to Wécainel imoegpleper l(posealillustassede t KALSt he peilpsere (not

illu@’itgﬁitgd?)h%dﬂ@ééq&é}ﬁfﬁe%&%@ﬂeﬁ syf fiired epbby-sohigh 44 will

an rlgld to transmt forces applied by the 15

not @é@?er_ﬁgsfeé-and 18b, without neck-finish distortion
occurring during renoval, nolding technicians may

extend the ti to f act . th f 26, . .
vo S3HES T el e THBRRa 5t Bl SURUT, Aniginess 6 s

suffﬂgﬁfeﬁltmyZGsdﬂfid hendopliadti ccpotyesswit Matessalappkied by the
about to 2 ongds. t t . ab | gyl -

necié Rl 2l SR S SRR AL BYLRE 20 occunring
duriwger eemosals mahblgongi oheohniféaneckny eI FeRd t‘ﬂ% time to

manufaldiARer 680t L, e, BgE t 0 goptagt afonMes time needed for
circunferential portion of the' seal i ng surface

. t

manugRathE 1pdef oF AP HONEERT™ t hidd degggn RFFRRLPAS F1om Polyester
matetkn):‘ﬁ!;éll@,I S@%\éatﬁﬁﬁge&lk':té sbet %cﬁdﬁfﬂié. ar ea ofttcandtacto alleviate

. bet ween e ne [ing a the top sealin face .
s S o el S B e 28y SEAR0 UL Sumeretn
smalrleCisogi:ﬂ@qdioﬁ othéomeck Setngd, (ltdsiss desngrfifdd t hercent) was

cylindrical neck ri ti ' : oWed -
made ol ©| e%%%aec%f atrheogg ?gné{)‘:?%%rﬁf%{&gtgf%l \é\d.ﬂog’_lattl?r# }égs.the top
seald R 1su7Fac®, 076, t160; pBePPON850 HawpBes13tlhys degdgn suffered

eron 56 G RRETB U gprRgL o] sl B0c Smcce botveen
the 483X 357Ng 4,648, Fhe  dRP 55657 UMD sHthy BiherSTL1L required
subdtirRGtH10N JBY1diNY rEiG Neso  Widveriing il ousing  distortions.
secqiichi” TG S tdhn Ragl| hhe " Sv1ifichl 2! Mhd mating
surfaces, which allowed for leakage of the molten plastic.

U.S. Patent Nos. 4,521,177; 6,176,700; 6,220, 850 and 6,413,075
show insert assembly arrangements" i for'mol_dlngpreforms US
Patent Nos. 4,025,022; 4,125,246; 4,179,254; 4,632,357;
4,648,834; and 5,137,442 show other injection molding machines

utilizing various stripping devices.

Therefore, there is a need for a neck finish portion cooling
method and apparatus, which provides rapid, efficient neck
cooling while further reducing the molding cycle time to further

decrease the cost of producing molded plastic preforms.
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met hod and apparatus, which provides rapid, efficient

neck cooling while further reducing the nolding cycle
W(blrzmmlssw'f urther decrease the cost of produciPgr/ankaedo199s

pl astic prefor ns%é?%%,ﬁ%%ﬁ/ﬂ@%ﬁf;&g $22003/ 001995

SUMVARY OF THE | v]é] age of the

present invention to provide cooling nethod and

It 1%op$r§ aBH%aBQéggf fjeciand | ﬂré@@htngnwn@(ﬂmp' ast pﬁov5de cooling
orms. According to a first, aspect of the pre

methpdveﬁfliionapﬁ%l%l@tl%r etomn@ ol Ghdpsiar £ 0 e dS Sd plastic
pref%hfﬁl%t| ng a nol ded plastic preform froma nol ding

structure. Lifting structure is provided with: 10 (i)

a first portion configured to contact the nol ded
Accopldasy co px efbratabepgea ldfneclsbstaneinal Ii;anai:élorlel structure

and/@gnfasitgell%)frstelqa{] ) dlo:]egc%gnfogl j&%tﬁ?{?o@ IPQf_ e&nplastlc preform

an en | astic
frompreef nphdahgng taucitmeres ubsb-aAt LAY ¥ Erpertpadi JC%II Brovéded with:

(i) Lhe dilfdd ngogkﬁfLSﬁt'&fhfl%}J&eths REGiosd | $nt5 hbided plastic
by i'ts end ref ormdoes not_have toﬁgee ol | dified

prefgrm 3 qnst erd orLindusSTRERI HEALIE| ePRF ndtii@ tifting

direddilid.d (iBor td %@r@%@ﬁtﬂﬁh a@o@ﬂp@arée sbdeoatathean end of
secon ortion from the first portion h|r

the poRPiLER%havPheS bt apdtstt Wt f afe“ Havi Ag 21% ang| gsukatantlally
perﬁeﬁﬁﬁdmﬂﬁt nt@ettyiedegj:ﬂe:sngvl threespect. t oStthee 2the preform is

llft&%%é/nt ?Sm/eleIg 1 of" égef?rﬁlodgeée%ggdhg%gego %fe té?ﬂldlfled at

ruc and/ or steps ar e .
its priovdededr,or téqu@ct reduainel dedcpeef BiWPIroff@ Moil) 2 third

C t 0aR0 I c .
o e e P, R e e he ot aed "

the pféiéFmPO&’m}OébplF]é% DS prRRsF 1R f BAYTEhet eFS‘peﬂeg surtace

hav1@ﬁj3kaﬁ|§ﬂg§§abfnges@0rtﬂidiﬂ ningrpviegteasdwhan aespect to the
%'Bfer ed surface di sposed below the neck ring lifting

sec WEiqhe tapered surface being di sposed at an
angl e of | ess than ninety degrees with respect to the

Acc%ﬁ 30 [ ngsecoﬁangsgggﬁ:l 8@ tﬁe l&l structure

e tO cause I've novenent etmeen t
and/{on‘tshgppoanfleommﬁd-dq‘i% fot dejeeting oo ré?ﬂefé@dt%eform from a

mo1d®! § Béef or fAf r om g, gol Shdevdge. 1sAC€{QFs§io%@dt Otd contact
thir ect of the present invention, u%‘ure

SUb%ﬁfﬁﬂtb?a epenar 8apEoATIeBRF B OAn 3| W | % Fifpyded preform
and "BERINBs3% hé\&mﬁﬁegsﬂ@éd for\¢iet ytl@@pfét@ur ed\ tneckceaiivg sealing
por%é}rio laieergpggxtég{iégcaﬂa gaﬁgrarqtétpelrretdo sur alcdeeddlg soerdnbelow the
neck ring lifting portion, the tapered surface being disposed at
an angle of less than ninety degrees with respect to the neck
ring lifting portion. A movement device is disposed to cause

relative movement between the llft:l.ng portlon and thermold‘

device to eject the molded preform from the mold device.

According to a third aspect of the present invention, structure
and/or steps are provided for an injection molding machine
having a mold cavity configured to receive a molten material
and form it into a molded preform, and a mold core configured to
engage the molded preform. Ejecting structure is provided to
eject the molded preform from the mold core by applying a
compressive force to an end of the molded preform. The said neck
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engage the nolded preform Ejecting structure is
provided to eject the nolded preformfromthe nold
W@ e/ 06309 appl ying a conpressive force to an e,dr/oA2a0b/@01995

rlngg%ljl:%%%ﬁ r&%%@g{%\b@r% Snggkcoﬁt\c{\@tzggd'/l%%p n% half of an

tructure i s _configured
outerontiasturdetegastaloneohbiprofofana @ BP¥eifRednt flag molded

pref?ﬁﬁt' CQI wodleck RRNUAQROf ot hanmigled npr8tebRe.  The neck

_ rou out a najorlty of an openj stroke. _The ne
ring HGCL S0t | SEVUER LRShad) (1 i [FTH9 nEUE6rPacaubstantially

perp@H%iE@mblra'ﬂoy & Haﬁﬂl@f@fjlc@i«&@dti&,a dnmdit ( bg) dar eepeard sealing

an pere seal i.ng ace, dis osed At an

Surt4EG SIaRARE Th PRSFE T TG | 7 Eing Coaiifacks che 1ifting

surfAeeording to a fourth aspect of the present invention,
structure 10 and/or steps are provided for an

apparatus for removing a preformfroman injection
Accowdhdgwh@r@Ifqunﬁhwiﬁmﬁ¢ﬁh@§ shaepkesnhi $RVERELGEI ngtructure

and/@rhagglabgg %keg peLLigBa arbhrepdedhpddials @MW &emoving a

surface portion. The apparatus_includes a
pref@é@k fnqnhgaltlh&flj@@&ﬂ@nagréﬂrﬁﬂstwl%ﬁﬂjeﬂansEBﬁerﬂr‘%ﬁP%.]aas a neck-
finiB&Nd AP0 81 ARG 1515 lﬁ’@lﬁcﬂl;&ﬁ@ i)y apseghent ef Slardaded portion,
4 t hreaded porti (||CH$F Iea%b one hal f_ of, sai 4 K
and GpaP PRt Rer FEE aﬁ&rﬁ? TR/ ng 88 FERSRAAIS otRCsATYS @ mecr
rlngpreh@tnmkkam;sagdlnskectlbnannbdgmand cmw)salﬁap@a@@llng' ring
portlon c n he
POTESORE o it 251§%é%9&§ ggp@ ?ﬁ%eé§8é0?8kg§oh ﬁé&énat least
one ihaldntoDnsasdr &eﬁ&rle-g mf@pestmmre @wmm@eaaf-ér removal of

saldan ?‘@@@Eﬁt u?rtaﬁlr £87BVI g5 éctPBﬁf OhM T OMRBICO[B;) a tapered
onent of an injection nol mhereln the é%qgorn1

POTt@S @ IndcmHchicHe RATRANT o q?la?ﬂfm
t hr eaded portlon and a seal ing surface portlon The
aratus 25_k a neck-ri that forns, t
BeCaHBRRGT |1 s EREFIPREEs St BFSPRBEnARaeRi O ng Eruc ture
andAMﬁTIsﬁ@pstharbhrpadeddpdrtfon and apparatussegmentrqmoving a
alin surfa n ring S
prefltor‘:nbf g F8| g &t %ﬁg)%pr ('1;?:0 o%u Al{] hﬁg@é@%ﬁ mt)‘_?ﬁ (xjﬂhereln the

on no rmin ecti on
preﬂme:ﬁrorlea$ he meedd-fimigsh aglaq:hls@llsgu a Heamﬂw rrh@g portion, a

thre%%{etd %br\?férg t bhgaded 30 iRy td @Fa @ dpoSAE dohi I StThe apparatus

sal d sealing surface portion. to remye
haSs%|@eﬁkeFéﬂﬁfqhﬁﬁs%?ﬁm%oFéec&ﬁﬁﬁuﬁﬁnlﬁ% l@?f@glng a segment

of ﬁ?@nﬁgﬁdﬁﬂﬂéa%hﬁgabdﬁaﬁl onthdatfireddédepsealiong and a first
surfacz gﬁrtlon and is spose acute angl e
sp

n
searigith pespEb? (1P S SFed -Coontnt - b SpoLbt 0l Gw Phgcess for
injdddisin segh@hhg 3he preform in the injection mold before the

neck-rings against said handling ring portion, said threaded
portion, and said first segment of said sealing surface portion
to remove said preform from said corey_c_:&nﬁdﬁéﬁt“.%v Thewfirst
segment contacts at least one half of the sealing surface
portion and is disposed at an acute angle with respect to a

tapered segment disposed below the first segment.

According to a sixth aspect of the present invention, structure
and/or steps are provided for an apparatus for removing a
thermoplastic preform from a core component of an injection mold
wherein the preform has a thermoplastic neck-finish comprising a

handling ring portion, a threaded portion, and a sealing surface
9
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According to a sixth aspect of the present invention,
structure and/or steps are provided for an apparatus
WO or4f0esvevi ng a thernopl astic pr ef orm from a BPOF/€A2003/001995

portﬂ.gg onenlth of a{%ﬁ) 'rndlt%%t ' EHFEB V@ern%!d’]‘{ trf}@:lgo gfﬁg[&m forms the

a t hermo I'C nec I ni conpri sing
them@@dlasmgcrln90boftmeﬁh alrtCHrUéhdéd portegrenan@fa the handling

rlngseg%ftﬂg)ﬁurwf;ﬂgeth%e\é@eéo%x%%}?7 2ed/ M%tpoég ent of the

tion. The apparatus includes a neck-ring that Torms
sealing FREFABRI 4397 et Freck- f TRPSHEOTR I GATRPE HegrBhfiSora  second

segridh® handling sréaﬂg_rfégorbll@ﬁacehepcﬁjhtfﬁéwedimrﬂg oa, whccess for

~a first segnent eal i ng. surface port
03 6T SRR s SRR & CBRERETDT T hedsdaiippLastic
poly&wﬁane o t Lofedud bng e 1dr. ocemefbhermnpéastmn preform grips

the (91%3! n the tn efgg%ﬁgthgcﬂfgmgrﬁbg%ﬁgr %1%%5_?1%@ %te' cé;egment of

elnjec on nol d [asti
the merﬁ@lmggr rpsg e twore  colnpohbneadsdt r@ﬁt@&@mm@d the first
segref § 99@1 Sgeh'i_el_n & pdhe fandhi BgeEbB&e a frictional
portlon rea ortlon and the first

for@mcﬁtef%ewééﬁl |"145§F so¥FRcefpdihe OFF‘?BH‘%Q%‘F‘%B% greform by

pladiddftiinatne #R65Ea §650CHal feleW Whthhe ghied Ulferﬁrh:@)lastlc neck-
t hernopl astic preformb pl.aci n t e t her }‘(m%l astic o said

Einisdh yrRIOW IR ¢ AR CREF FASF € Ffh
thextn&jﬁl@rs&r:jd y grefonpr essimon tdse t rce:n'eeclccvmmgwretrmves The first

sald r platlc I for ro re. ij?_g
SCOTRRE £ (GO} %a’% se%lrren %c%nt agﬂtjfe ]ggltleas??oneﬁ n‘p§ e surtace
portsieal iand sus f déepopedt isdn sanceisleli @posedsatham anglesy degrees
witPl de8$3c hann' ety el fesuMdde r @3RRG0 Belidherete first

surface |spose bel'ow the first segnment. 20 BRI EF
SegnBESCRI PTI ON OF THE DRAW NGS The advant ageous structure

and/ or function according to the present invention

will be nore eaS|Iy understood from Wi ng

det ai | ed des @BRE-HEHREELION. QF o BRAN nts and

25 the appended Draw ngs as follows. F|g lis a

o CrO8s- ectlonal i.ew.of r e

O TSl SRV BB R cabLBBaing o ene

presmvi ngitaverdcion f imikh dvel ancesl |¢fgsslu‘fa¢@633@t@@ from the
foli&nﬁgﬁaaeté_{1%508%3%%8119_%%' 4 ey of p§%E%§§f@@ embodiments and

conponent s he assenbly shown in"Fig. 1, and the
the raegended HPkrIon 3% TehEPPief orm before a neck-ring

noves to conplete preform ejection.

Fig. 1 is a cross-sectional view of a known preform injection
mold assembly before ejection of a molded preform having a neck-

finish and a sealing surface.

Fig. 2 is a partlal cross- sectlonal view of selected components
of the assembly shown in Fig. 1, and the neck-finish portion of
the preform before a neck-ring moves to complete preform

ejection.
Fig. 3 1s a partial cross-sectional view of components shown in

Fig. 2 with the preform partially removed and showing a typical

neck-finish distortion.
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1. Introduction

35 Fig. 3 is a partial cross-sectional view of
conponents shown in Fig. 2 with the preformpartially
wo 2mwe9and showi ng a typical neck-finish di BEDCARWB001995

rig. 1% V@s2%044:99??9&59%@%0%&531895 a Fb@efbrhS #hjection mold

cross-sectronal view of a preforminjection nold
assembipnbiyceredvrdi M t ¢ aPprPEREFREd THeRE off tfde present
inveHE§§ﬁnBefb9¥¢EEéeeigﬁf@Eetﬁbeﬁbﬂ@@doﬁrbﬁﬁrﬁD|ded

preform 5 Fig. 5is a partial cross-sectional view of

sel ected conmponents of the assenbly shown in Fig. 4
Fig.amd ides nggktiani shoperkieaniohalt ke gur efr sebeftoed aomponents

econfi gured neck-ri,ng nmoves,to_conpl et e re: -

of theds® ?B?We?nst%\?ﬁ'ngg‘ aa{:l%r g:?’leocrf(ecn]%c%r?{l%% portion ot
the qoréfgutabednrelG Firgeobfliguaepartech—cinssmoves ofal complete

vi ew of. maone S [ i 5 W th pHA r -1
proch, CeTRTCHLS ERIHED,, Bty Bl S 2Ot yperring
confdgstrettpon. 15 Fig. 7 is a partial cross-sectional

viewsimlar to Fig. 5 showng an alternative
. enbodi ment of the invention having.,a cayity-|ock .
Fig.néckis i MgPRBEREAGUFECEENSCEIFGONB L JigvhArt | gprponents shown in
Fig.Clr 8SSy$ehti gRal yieroeh Shamtialle HRignovied 2Gushowiingout the
N .the alt r_r%atl.v?]] gﬁbgdl nment with the cavity-lock neck-
YPiLPhg NEGRTEgUr-&0T O SaRd "WiCfh the preform partially

:rj_em)ved and wthout the typical neck-finish
. distortiqn. Fig. [ afLf i SS::secti oW e :
eio 8 B! pBb0sd BRIl spon Ay aahat ot mig. s
showdmgodanenal weTha i ve eprémiiintat 0dn thPongfvfRtion having a
cavii§ahifs SWhacs of dohe iRfekeidn DETAI LED DESCRI PTI ON

THE P_REFERRED EMBODI MENT(S) 30 1. Introduction The

present invention will now be described with respect
Fig.t 08 $8vey aﬂ)aﬁ’fﬂb@ﬂlﬁﬁﬁbé—is@c\ﬁﬁbnhlaxfﬁ@/k of ngiafdldrest@a Fig. 6

conpr essi v orce to' the_open, cirgcul en n
Showi“ﬁirgc{: Bn-Frot et priast FH‘BOSF%FBFm%le&Drgﬁqteheg%‘?ieif%?%ﬁmk neck-
rind scenfiphetatyosolard fwedh tdnes BBefeducipy eyl ley t Famoved and
wi e TGN COni ol NGk &l 18 JIRbidiGn SUT f aces are

used to prevent [eakage. wever, the present

invention will find applicability in many nol di ng

Fig.teghnplogl e . heyuandcipigckede iohded Wi &5t isGrarnefor s, Fig. 5
such as the nolding of , , . .
showing an alternative embodiment with a step configuration

along the sealing surface of the preform.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S)

The present invention w1llnow bé Eiesérlbed w1t1';~respect to
several embodiments in which a neck ring applies a compressive
force to' the open, circular end of an injection-molded plastic
preform before the preform is completely solidif{ied, thus
reducing cycle time, and in which conical neck ring mating
surfaces are used to prevent leakage. However, the present
invention will find applicability in many molding technologies
beyond injected-molded plastic preforms, such as the molding of

containers, pails, trays, paint cans, tote boxes, and similar
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containers, pails, trays, paint cans, tote boxes, and
simlar 11 WO 2004/ 065097 PCT/ CA2003/ 001995
WRL@dO6037 I or other nol ded products possibly W&t CA2003/001995

napscire rORSTEES! i HRAPESss ehey it dH i
proéht1 l(‘jéspre Igr;%e %angdl mantlé,3 of the pfrsegg% "f’n\ygntl o%thCerUlar
Crosw-sfectedneﬂr sbapest hétfoerces acting on the neck-finish

durlkng preformrenoval . By reconfiguring the

neck-ring or neck split _copponents to bear
In bigtebnl FichePREABITRY ri¥e pottich Cdnd“the Efr%’seeégtedlnventlon
willp%éfdﬁh%mn%@gﬁﬁet hersesd | agtsngf ane paoet imeck-fheish during

preferre odi_nents ar able to_distribute forges :
Prefyrly LEMRY3ar geFYard: Cor}ﬁ equcF%% ri s% trfet &F°neck split
compbﬁékl-tfsl nics hbdef-oraptimst andt dlrxs'ltyor then headligopreiny mportion
and TRV reerctl] dgﬁéffl&qw peari-ngo %eaiﬂ‘?gsgﬁ!r'fage portion,

SUIT ace port a%es some of th yner he
the m&efnrmctheth@me%sﬁéﬁ Fulrq hE@nﬁflétIB% fprces over a
larg\%:rlr lefzibeaFonEﬁﬁE Widdh, J1Rd ﬁP@POBQnt&CHJﬁﬂ@I@fdiélfohlﬂatlon and

' _ In conpression is nore likely t
distesitigrf | SYringst PrEReE™ t TFOVBdtt er &4 p é’dfcteo now bearing

agaifel e thg1iRg %h&lf@@eCr;&ﬂftﬁldarbypH.EEesgrslomleof hehe polymer

pref or m agai nst, t.he core conpaonent. Acc th
Wlthﬂé‘coﬂ?‘? gﬁ‘%é:éf %&Eﬁsﬁ ng" c&?ﬁﬁf?ﬁ EdFer i ?r %r 2’% rhiore,Poeing in
dlrercerrmmitadf)tefmiehpmo;mercczmpcprmlfts:at tba mmmghfdutth@t will be
in go mriprI s%sn_on %al}jke*ﬂﬂe tQ q-har\}é/eséff@fglégdﬁﬁkbgn thus it
NPT e ormmanu uring “time been achi eved
is Methont aduslonsd nsek dueHaa) §her tTRFSSaNGe geR@adied by the
grig NEe P&k erﬁﬁ@f@ffpogfbg‘iﬂfs% WHd | 26ran ahgairadius. f Ol”AccordJ_ngly,

renoving a preformfroman injection nold erein_th
the pF@F@Fﬁﬂ%rﬁ% BeREckiReni %W%B%?F%l n@eﬁn%nﬁ:? rm removal

befdrddd ROIFheN, @olmmlmrttDﬁou@hdu’a seal i n:@mplete In

ol 68 88" "SRR SR B B ISRt acturing

timep s Meern sxdgrmrdd ,ofwisdiad it hn@@letf mqkmnleﬂi“d @-Stortlons
substantial segnent of the sealing surface portion
during the renoval of the 30 preformfromthe

In gejecalon ths drafrrrrdkerbaginenbseditddiiee prf gpRpratus for

remd G 8a C Y& fHPORESL @h tHey éé‘ttf@ﬁ' e 160 | gheddEn nealk- preform
ring forrrsthe neck-fini sh incl g a .segnent_,of the

has rffari@ﬁlﬁgflmﬂg ‘15%?11?17%)%“1%@ BRPS4IB PORET BPT R g & threaded

portidisSt a&@c}ign@née@ilﬁ@esuﬁelaléengosu&bace mbfet ispattartiveyy @omprises
rocess i nj.ection nolding 35 the r

a ng‘ﬁ]fejéﬂl%n hﬁltdJ E9he %T‘ gf"oF mqmerrnt[)%va 4 %h? htht‘;lﬁ:ﬁd]':Lng ring

por ek, rang;egiﬁe&tcaﬂe sen@om@meaﬁ@ldlmcarm@ndagég@erﬁUbStantlal

seg-n?efné hoe¥ hel$i 7 élea‘éH&f Qﬁffggét bBQt‘_ﬂ’Bhl %lutrlﬁ'.?lgn% ddibval of the

preform from the 1nject10n mold The neck rlng removes said

preform from a core component of the :Lnjectlon mold The neck-

ring forms the neck-finish including a segment of the handling
ring portion, the threaded portion, and a first segment of the
sealing surface portion during a process for injection molding
the preform in the injection mold before the preform removal by
the neck-ring. The core component forms a second segment of the
sealing surface portion while the neck-ring forms the first
segment. The neck ring also includes a conical, tapered portion
to contact the core surface and tightly seal the neck ring

halves together.
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segnent. The neck ring also includes a conical,
tapered portion to contact the core surface and
wo p@hobip9seal the neck ring 40 hal ves t oget hePCT/CR2008001995

The 2004/ 065097 PCELCA0 ]?%)5 Jhe sgaling, s¥phace includes a

por |on %f fhe preformincludes a circumacent step
circtopaednby sthe feekad Ry dStalileShi RERe hemwl%%shmg the first

segm?ﬁgmat AS sApsvhohdiRatR 388ld @uﬁﬂéé@cﬁo@‘ﬁﬁbhorformed by the
ormed by the neck-ring and the second se

nedeéhﬂﬁaﬁWK%e%W$n§e§8P§aé€@?' ST tFDn3f SR tﬁ%giﬁ?% surface
portQ@H’pOﬁ_’@ﬂﬁed Tllg[ derenaddrs eadnipnesit f aceTpeor tdaminant seallng

el TE Y LIS COLS, SOEREnL A0S LS, D! hBal e auborainace

sealaﬁgommﬂﬁada)pwrpxemefoemeénﬂndlnbetnﬁa&erammf&QﬂQﬂﬂ%ng to a
preflﬁzr.lf%ée\é%\k') @hﬂén@b%%tve anocilffezpergcgé '1@10heigvgg§oﬁ° of about

neck-ri r enoves pr ef orm made  of

0. OOﬂhemrtQJI(H’étlm@@;I yﬁe92§u§h 8s 12Re ridp] as’ﬂl@ neck-ring removes
a pPé]fcyﬁt?t fEde? ofrh%hétrfn ?)tlﬁ%%lE' GoPyhSrasuch as thermoplastic

cross-sectional view of a preformnold assenbly 100
polyester-a preferred enbodi ment of the invention before
ej ection of the nolded preform 26. The assenbly 100

5 h%s %tneck r|ng or neck split conponents 118a and
- L Sconmponent 120 having the axis 21, and a '
Flg cqueuhoﬁderoééiseﬁheonemkvnewgcﬁbnpameafermlﬁeldaﬁésembly 100
11%9?6%%2& hoexﬁ&?cgdfndf tagg CcCHee EH{}BHPEBB ]l:?é%dcfér Nhfection of

G an_endi ng_poi nt, ending
the medaﬁlnnﬁﬁqﬁmNQG fagm¢o®5%@mbhb éﬁalhﬁﬁ JuPeskeTing or neck

spliRO rédu?anAe'}an PL &S 05A¥261 8t her UPesapbseRt 1De having the
reconti gured preformnold assenbl 100 are, simla

axist Hose @S clsSF RIS t hfespedt® Beﬁke¥b?ﬁ1ﬁ8paongnts 118a

and assERbl ¥o8. RO ddl. 141 shawsl tasrsotahbpenteat ur2ds form a sub-

accordl the present _.invention. First, a_ lift
pa ‘%Ogg%oW% t?nhqﬂgﬁnﬁbréeﬁ% ’ oPMABTE P Fhaf%%umjacent
faslﬁld:trerorcl tl@enﬁeaemngaksumﬁateowoaftuome 453p03eareﬁgrm 26. Other
surface r fr C f
COMESGtEY e% Skl n 3 se%r?glv\f% t IJsgc()ﬂl Igm? gm ?ﬁ)&r%dt&%e necl¥ 100 are
simirliang d@sttd;!qaeondl&@%ﬁ@d abl@éfené@ktlﬁl H§SReCFestq 18geform mold

ass%&gﬁg gch have a tapered, conical surface 263
I sposed bel ow and forming an acute angle wth

respect to the lifting portion 201, to tightly engage
rFiglhe odhels stwbaceoiblde feenerayd prevedingeakagethe present

invention. First, a lifting portion 201 contacts fifty percent
or more of the outer circumferential portion of the top sealing:
surface to 1lift the preform from the core after the outer skin
is somewhat ‘se‘li_Qifived, to reduce neck r:Lng dlstortlon Second,

the neck ring halves 118a, 118b each have a tapered conical
surface 263 disposed below and forming an acute angle with
respect to the lifting portion 201, to tightly engage the outer

surface of the core and prevent leakage.

Figure 4 shows that the external tapers 263 on the neck rings
118a, 118b at parting lines 164 and 42 cause the neck rings to
remain closed and pressed together while the mold is closed and
subjected to clamping force. This same action ensures the

tapered sealing surfaces of the mneck ring assembly remain
13
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35 Figure 4 shows that the external tapers 263 on the
neck rings 118a, 118b at parting lines 164 and 42
\N@ammmﬁmhemgeck rings to remain closed and prEGSEE€A2003/001995
ether;while fhe mld ds¢losed,ang p%i*a@cts%eftae i
t 164
pres%?g npr g ?o#ce.ﬁghls sanme action ensuf%s the 4 © "
Flgurapéfed seal ing surfaces of the neck ring assenbly
remain 13 WO 2004/ 065097 PCT/ CA2003/ 001995 pressed
agai nst the core's matching t red surface 1 4 in
The mYRFE™, 0pHel p?éﬁ@?‘ﬁllﬁoljdg s QiS106 ot ThhRr 4 Sequence of
operﬁtﬂbfr}glra§i@%%nﬁ}§r@for15 eperat keseablizhel pref o'ﬂi‘hatml:ds molten
y 10, Tha stic is,i ct In
plasFﬁS mb¥ d Jc"blf?cf%/e({l/ au%tt?e |t ec%ﬂlggﬁ %%‘ﬁlz?% 30 hstgllﬁa htlﬁjeCtlon
nozzllbe Jat ehiosght t2& Q&mecmnbeng ctannéhs @bOhﬂﬁg Channels of
i.nj.ect.i.o 1 t 0 h f r
the 3EEEON ML 19ga %]d &< 8%11?%%@%?%@9 JfIeIROr €ore 120

astic an orm 2
coolt hghé n;ne&.t:enn gxasnibica aed Emmupssefory showln nthe injection
molgdreater detail, the inproved neck ring designs that 100.

all ow t he ejectlng action of the preformto occur
earlier than otherw se woul d have been possible for a
Figu@k%ens 1§ Rher midesygsat it atefiar enchet OllﬁpguvedS neck ring

the n 118b has heen extended
desigRs gtﬁl s%i{j%%t %B‘Fs SR SUFr R ©; Inc S%Qform to occur
earlheﬁtlﬂganoniuhﬁrwﬂﬁb\Mmo@hdengagesIbﬂﬂhl[gdﬁﬁuble for a given
prefodn R | ng ﬁ%ﬁﬁugékekgﬂcée@o' l%%lfr afe RO neck ring 118b

engagerne por refor surface (at
has Heerpresfiemaesd @penlef@y@mdjhewﬂ@ﬁ t e ﬁ@é iitfgMedding surface

1ncl%%%%d ian yhegjgct ijegtdidnechioan Qhicl I @MgMyeS and lifts a
, the I|ft| portion 201 _contacts at | east
corregorndigg | ééﬂsr%ﬁewr al FOBf & 9F sedtT C%ur?ﬁ?e Gfhgagement

port%'@w@l pé.foQ:g'IE Spk@ﬁoﬁmr’ﬁaﬁlﬁ)pf Cfsu@ﬁab&e (dthe tihesi gnefiraym’s open
e dified so .that the lifti ort|0n2 t

end)gnatint  F5°t S¥edi iy <257 GUFRade. e FAarCiint fagoction of
arquNAADn zalshbwnutthé ﬂhétmngdpqyummféﬁeloconthets at least
on ]?%fg s {d éh%hgﬂrrgﬂ? b?v%@lte! 0Ll Ss%%ﬁ@nbo ahtPWe of the

art to be 6] ected earlier in the nol di ng cycle
prefidya § ttcm)LﬁldrﬁmleklaveOﬁe@ﬁurﬁeeth?eiﬂeéégiﬂgﬁ@Y Ke modified so

thatSXpPhal rﬂ_%.%tal%epogclﬂgohnl £61 | eBntbesisn €08l eftid® thép sealing
outside 1nwards by virtue of its contact wth the

surf@ssi-ed nol di ng surfaces. Consequently, the portion of
the top seallng surface being fornmed by the neck rings

The f:l. t glftlng portion 201 as part of the molding surface of
the neck rings in- the -current 1nvent10n is used to allow the
part to be ejected earlier in the molding cycle than it would
have been 1n earller des:Lgns As explalned above, the injection
resin cools from the outside 1nwards by v:Lrtue of 1ts contact
with the cooled molding surfaces. Consequently, the portion of
the top sealing surface being formed by the neck rings will cool
similarly - from the outer surface inwardly. The formation of a
solid skin that can resist ejection forces without deforming
determines when the ejection process can start. By including
the flat portion 201 on the neck ring, the solidified portion of
the preform can be acted on by the neck ring when ejecting the
part. The ejection force acts along a line parallel to the

centerline of the core that 1is perpendicularly to the surface of
14
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simlarly - fromthe outer surface inwardly. The
formation of a 35 solid skin that can resist ejection
WO orgeeson t hout def orm ng determ nes when t heP€J/€a2306/m01995
the BISEPTScEQy g%&ttlo Y olgAc! udings tg1eaﬂ'@§tﬂ9£1'@8n§@’élon In

neck e solidified portion of _th
earlpeef cremicms bbh@ﬂét §domey REF ek F i ﬁ@‘tﬁﬁéﬁ’dej ekat ngortion,

any citfﬁacgﬁ mjc;lﬂ.e_o%J eetbRAN dHY Cgedkt SrdPNBeFilisneacting on the
par a to the 40 centerline of he core t

at_is

cornper peddPeuPar e S e A T i oy WABObI B8aEET foree to
thlngaﬁmo%ﬁﬁQbQ%dlihauEbat véftong pontimen 201.pdshs the part
_ i s.an opti condi t.i an rlie S h
lnwaﬁa%yha%’stsﬁ éyeff"lé’ﬁ&glg i E‘i |é’on1{e(9? fgﬂ?s}l é&aﬂéger to be
redubeti otrhézfeehsyt lré shke ol riing kpv@gltnsna‘ct |h139m§h mhédedor‘ffﬂet?hln its

radi us ing s yi th e
csanch Qi35 oHHE508:SEBLL 00, SELEeueARB))! B8l Neakatceejootion
benefidch ihe mpaeh nangar ml)skYpog-gﬁbl«;OJé%%@%@t%ﬁe Wartkely to be
realgﬁ‘étﬁ {1 RhsBudhagehek i reduced thereby risking

the part not being no ded W|th| nits dinensional

speci fication. Consequently the early ejection

e rnefitihg RUCheBONA gd skylmdamgnsmwt&ajpemédksu;zfaces 263

to be 10 reali.zed th suchade h kK _r.i
thathél‘\?é“s 3 GPichls RS PR T ere sur%aglégg%G?{ﬁ? %gte of the
coref ofiiera chei MClseathgg surd acéofed tamsl obher annef ate inserted

intofetdeno £ € %%]_es h@a{#@%ﬁgr éﬂgfaéég Cflo%ecjar?ngch@@e angle of

core is 1nserteée These ta ered
lesssurface§0f slaaraesacwitl avgioecsH toeshet Yngegpeeion 201.

The Wddbhieapest &0 the khbkila peities0l63 dhe the substantial
conbi nation of the tapered surfac]gs 263 d the

LifedmigstRPEF RPN POt (RGP BERET off JACIDr BuPHeSB K PRAGR allows

for Ct%s_ﬂgn pn\f‘@f@ﬂnaéb ewsiohotviear In;irﬁm@ﬁor]maéj:eegm onThit fact that
m._ni ma

The fact th t
cne [ henkoe,, die 38 A8 S SNErgealla che sieing
portﬁ@jﬂlﬂ)@llZGJs |§1qnd:a&ed1eae"arth¢1eceemegr (or lln§|ld§)> off the top

t.he t
sea 151?% sl(.)lPrf §%4ﬁ§gtpﬁg(rgﬂr S %a@cra%\éen&?rd@gm(aﬁgrﬁhﬁ.gﬂghl64 while

a stral Iess| ve
proviidirionga f steeightt r@fmlf%%ﬁiwe séILfEiLFQedc-%% Bor thgn already- -

sol:gs[ 1 441y R SeR NG s W adfe X Brnesk durthad so a

surface 206, which contact the preform along a
I|ne substantially parallel to the lifting direction.

The ;%%émefin hglgeck Elag shiz@abas2a6t hwhdded quortdscin the preform
1 C

sty SpollF, o583 ARL LG USSR PR AN of 54080, aivection.
Furtiedd, t bhekmessk S6imgmdadsere leonpanaires@®@d portion 208, which
contacts the threaded portion of the preform. Fig. 5 also shows
the preform 26 hav1ng wall thlckness 56 and core component 120
having core surface 58. Mold cav1ty blog]::— 22 ‘—-(I_lfj)‘t illustrated
in Fig. 5) has separated from neck-ring 118b along parting line
42. As shown, the lifting portion 201 is configured so as to
not contact an inner circumferential portion of the molded

plastic preform’s top surface.

Fig. 6 is a partial cross-sectional view similar to Fig. 5. The
neck-ring 118b has initially moved in direction of arrow AA
parallel to the axis 21 to begin removal of the preform 26 from

the core component 120. The neck-ring 118b (and 118a, not
15
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having core surface 58. Mld cavity block 22 (not
illustrated in Fig. 5) has separated from neck-ring
wdai@b/oedoong parting line 42. As shown, the |iP¢T/082003/001995

illuBQr“c&ri 2'01%7 $Coff | ﬁaéedseipalaété& £Rek C&Eléa%br@n holder 141

rAner Ccircu Pent’ a portion of_ the nol ded
alongl ast ireqerdtiormest t SposBRFREBY FHERC 6 1i6d -a pdrtytdiermore,  the

pref8595§65ﬁ8ts' gnaki%iey skphlatetoski grom thke coreckutrifage 58.
8b has initially noved in direction of arrow AA

paraIIeI to the axis 21 to begin renoval of the
The Ph&hOFM 264 r emc4Qdihg coie danfirent pb2®ickhe20l is clearly

neck-ring 118b.(and 118a, .not ., 1 0 9
showpcy O%%?O§¥§g§plF9I§§%ra ed ?ge éﬁggéﬂaggge%%%%sgﬁated in
FlguteomltheﬂmeraehblﬁenglAiftaMQupQ¥Uxﬂmw@@@upbahes directly on

that> gé)(_iuptart 19 4L ngatréeg%gérl:u{rﬁbgﬁnqse ctllogesEr ef or %%6 é@ﬁe where

aIIy seépar fromthe core surface 58.
shrlbkagblpa@S&Sn@h@dpﬁ@fPﬁ@ Wpfﬁeﬁiﬁﬁnﬁqﬁﬁ?gaﬁﬁ is
clea{:y shown when the stripping action takes pl ace,
as illustrated in Figure 6. The neck ring |i
The i e¢oHI20LOFGShe XA Fodt By o‘f‘rhetﬁdtg( B‘Prgh‘én 201 on the

prefiaf Orﬂéc‘{q!@' Cbli];&sm osest 40 t:bﬁbﬁ:ﬁaelwher ef shai nkhger force
causes the preformto resist stripping

(oxiGLSRERRG 1 6POB oXer t BF by The FITELY pB%?%ﬁS%P““On' and

suppdmi pedber nsuetkcéshi sind saa combieasion oforcehd@riginating

from ch Cee td;?r ' grﬁgéé”%ﬂ) ro g}ﬁes Sﬁ%lﬁélﬂ §H£E@C§s thaaded through

SuUpport ge surfaces)_ and
mmﬁﬂdx@n@m Sb#@eppmﬂagmuﬂﬁn@hQSPﬁﬁﬁﬁﬁmmﬁﬁo%lsépﬁa&Qerefore

can Zt]:%a gl?i’é l;atd eerEQEEE dos é@ﬁéee%‘dﬁﬁiﬁg{g bhe the preform as
% ied skin portion of, the f or m

soony hapefBhat HHR r §ﬁ§ﬁilf’nl t 55 eI Tt s e 25 3&%5&&8 This
solifi fike direef O0ld8cAYs S@obnas t hat sken moﬁ_dnng ieycle than the

oL ISy S0l AT e Thlgy a0l L 6h1) SRLLn ge0 5y seating
surf_eafcex hescom pldurelcctm déntsagice wiilrd t bhesemsorrtistg f geeled mold
comﬂosnrelpn Airgct t%&’f‘é afé V\%ﬁd EE@ ﬁ@ﬁﬁe%hﬁe 2gool eﬂﬂ_ Mt rast, the

nénts e neck ring 20. In
core QU EsIn l&emuebr@apbrﬁpéntES resdugkionf Gf tife heat through

the C?ﬂgPSEhQQnSf p'ltas.sttl%atté hradgh dissurbouadi lﬁ@ldlng surfaces
astic to reach those cool ed | di ng surface

befct?%ﬁf oFe 14GHitdIchAtdan ohSi SEITERL. ﬁgéﬁ%ﬁ{l?il]y’ defect-free
stridsfacd -df eehe shreppimgcah bhe cpﬁﬁfe@fd@dcamﬂie.emmrertd'&d molding

earlier. in the Id clLe. Savi fron1 5
CYCJSee'cond§an'rn8§c| % #]’ﬁ%’ﬂ n‘% tgchgeve %’Jen ngg/‘gtl% time may
achiseddr rdepsérﬂdﬂn‘glq)}m p:mstffcpagmrrmlcbrdes:_gn conflguratlon

The relative dlmel’lSlOI’lS of the llftll’lg portlon 201 will depend

upon the dimensions of partlcular preform belng cooled the
preform molding temperature, the mold cooling apparatus, etc.
Further, the lifting portion 201 may be a flat surface or a
surface having grooves, pads, or other patterns therein
configured to assist in cooling/lifting the preform. The
1lifting portion 201 may be made of the same metal as the neck
ring, of a different metal, or a plastic, designed to rapidly

cool and securely lift the preform sealing surface.
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30 The rel ative dinensions of the lifting portion 201
wi || depend upon the dinmensions of particular preform
W(beoon/g6ioebl ed, the preform nolding tenperat urkCT/CAR03/001995

Thus ?1 cQQl &nng)e?%r ?EM?vaEt Gr eFlt'—:rcttﬂan tbecdiftERYing through

[ at surf ace or a surface havi ng
recogf@guesd paﬂﬁk1©M1btﬁéﬁbpaﬁﬁeinélﬁﬁeré?%t351€6ﬁFF§§@§d311 Fig

tb(éaﬁssﬂlé{: 'oﬂl?/o%ﬂ ngflle' fitniag ddae pbef DEm aFheand | £hé n@andllng
portion 201 be made of the sane tal as the n
ringy |Hﬁ§ft1§fn 2281 PlreroHt P@F%rflla%sﬁ Lovie, 2088 g%d%?% sealing

surfhepl doytieaolssand Stﬁ@fr%c;d{-lﬁz‘fﬂlﬂheéwr ef 'thEn feakiengow bearing

surfac 40 16. WD 2004L065097 PCT/ CA2p03/ T
agaipgé pFEForﬁ?? T o) e1%9¥F%9Pfd@%e§gpaé$lngcg&§ of the
polyttougithirectdné i garkdfhetkhr ddg il Shorpnes$16a; ndurthermore,
belnlgI :;{’InStci Al egt g {fkgc’ﬁg Reqo10t P I Qi & hetﬁfgrﬁlﬁggglal that

|ng portion 4
willndek-¥1i ncerhpx'raSbu@nallgoH@ﬁfet Hekﬁglaa g Ba¥gr pgdddified first,

thuqu.rtt '1%“ B - t8eu N8SKA f LT SPefbomd henBOreR iR@WNCce created by
agal nst "t he seallng surf,ace portion 45

ng aces
the s@ﬁ?épof otfhe thol PREEOR hi2R t REAESE f TS h TpFqrtoured  coxe
compoRRieasicon. Furthernore, being in direct contact
with mold conponents, the material that wll be in
conpression is nore likely to have solidified first,
By d40lohitsgi tfdrsdset ter begui pped the oveatong tdhwrface portion 45
lesse%s’sI Sc}% anceE & e]%f"drgﬁ{ov%fefgfegsﬁcot e ap ‘ﬁfl‘%r @Iﬁ:@.rely through

agai n "he T econf | guf ed cor e conponent 120. By
the abdbi m@lfc@:rrw t 96 b@réueren 397e se4l | FRE sBPLAEETdMY oRot have

compﬁ%te]ﬁf | &ssedse tdie. neﬁé’cé%n’i@ﬁ%Vaﬁaﬂ.Qr %ﬁ&c‘kﬁebléaﬁfﬁimnto longer
Irély through_ the wall thickness 56 where s

necdEpRY T TEG: Roto HAVEXCeBRpESLERy B0l Fart g Y e orip of
the Afa@@f@kmgl% walali it cknessdfe neukdager S@eeadsist oabkowing an

id to overcone_.frict ted b
car e ROV AL oS HgRT RSP FFnd of boBurTn e s fres Roth assembly
100&“W1w%¢mtanr2@keaof|edastenbwahsofopreﬁ@ﬁﬂnmaﬁmqmﬁ Trials
lndl{f 02H1 urteod goﬁ@gsggﬁgx %%glwt '%‘v@fall preform 26

Tons or or mat ons. di cat e up to a
mandﬁa&tumﬂnﬂmtxwwuctlon of overall preforn126
manufacturing tinme. 25 Those skilled in the art

generally refer to a neck-rin arrange t as, shomn
Thoge Fslgil %%%s 5ncoF€eIoéﬁtcoﬁpgﬁﬁﬁégwbn m%% neck-ring

arrdﬂg}éﬁﬁér{@t 88 aghalhermat Fy@. cavi &y- IaOClsolfreellocikngconflguratlon

g;gnf ' gut ?i{lggrg]’ceenb()drll men| t%frrfal%%_\;enveggvggysEg)éﬁcng neck-ring

conflguratlon or embodiment of the invention showing an

alternative neck-ring component 218b (alternative neck-ring

~component 218a is mnot illustrated), an alternative core

component 220, and an alternative core holder 241 with an

alternative sub-parting line 264.

Fig. 8 is a partial cross-sectional view similar to Fig. 7.
Alternative neck-ring 218b has initially moved in direction
"AAA" parallel to axis 21 to begin removal of preform 26 from
alternative core component 220. Alternative neck-ring 218b (and
218a, not illustrated in Fig 8) has separated from alternative
core holder 241 and alternative core component 220 along

alternative sub-parting line 264. The alternative sub-parting
17
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alternative neck-ring conponent 218b (alternative
neck-ring 30 conponent 218a is not illustrated), an
wa@bdoa/6rabT ve core conponent 220, and an al t er PE/CxX2003/001995 )
1ineSYsa NOLAET R NL 0B Y LELPALiY e LBUbiRA [400:LI 18 similar
2647 Fig-"871s a partial cross-sectjonal view simlar
circtoj&egnt7fasBbonl aer nacPuéiaeERdr FRE-REBE1REs 1ine 164.
initially noved in direction "AAA" parallel to axis
21 to begin renoval of preform26 from alternative
Prefepme CHMPOFEROERD. At er AAPFIECHec kYT HY 2185 (MY through
alte2h88: vBOhddd-#shbatehs n(&h@ 8)shasneeparldhetfatord in Fig 8)

alte i '
ternative _core holder. 241 an%igmfgq:ri%tnl Veb‘%g][tieﬁlgt only on

of tdyfhoReNt t¥26°5 oM DD At 1 Br TRV Ea5pAr t i R
the 28fcedded alpbertian vé6sundahbinddiny7 Wh@o@y0685300748 of the

PCTI/ 003/ 001995 [ne_2 n e LOg :
neCksgP%é pfoirtfggﬁ g%éﬁ gnsi(stfnh%ag’%agﬁp%n?%%gﬁé]f ggﬁitér?n 4> of
neckaginéebnf i 4ir edrsubaparsimyla¥ ne fpehionpr ef§r migge . core-lock
conf&?ﬁ?\é@ioﬁr. ejection forces, acting through 5

arternative neck-ring 218b (and 218a, not illustrated

in Fig 8) of this cavity-lock neck-ring
Fig.zgﬁfngﬁﬂtg?&tiaﬁﬁrcﬁ@ésgﬁé&tﬁwha%h@ikhfeﬁﬂbdspﬁatim@ another

) an ndling ring portion 48 of the. neck-finish 44
embodmeaits d T  RESBEAR Ry ShTACL! pBPtiahons ot Litidld 144 on
prefﬁgﬁk-.@?nilﬁvﬂ'ﬂgi m asebiihar $ashhom astdarhe 66or &én| aekofile and
.10 .confi gur.ati on. -.F 9. LS. E Lal ,er S i '

Clrc&fné’v?/cieﬁtus‘fvtlﬁ-‘a inaogdlaén%%errlééke%%%n%%@hg;ﬁégr %g)?g%%glond? with
the senghtd u@@iOﬂfé@W@@(-Pﬁﬁtéﬁglmlféﬁa Idef or P circumjacent
sealld 'Ehffé%gﬂé@Q%S@5f§%&éﬂ$ﬂ%Hg%!é\@l@éhffyaﬂﬂdlﬁied sealing

circunjacent wth nodified neck-finish 144 that .
surfesier eBpBRUSR WD t RECerR B2 eRhf | JOFedapar t PRRLHTRe Surtace
14Salﬁﬁu%ﬁﬂﬁﬂﬁﬂdiﬂﬁﬁéﬂfféliﬁ@gb?ﬁgaaérE?BB abepnG5a difference in

est.abl i shes a_slight nodi fi.ed sealin f ace .
eleviafitFonthi €h ‘?%G%Pe t ip&’f?,ll&gm l-h%mfm‘:sg’alsjljjlfrm%urafp Foximately
0. 001450 andossibondhnane recadafprsainliyace. AU5bthadi-A§2ainch (0.025

" to (5;.;(({5;06%%9)8? Iﬂox%gngﬁgvg%égﬂgbn8?1:?%5%0%%gg Rar %Iilr%lt 1i% contact

approxi mat e 0 inch, nore
wi tprgfeerciifispr® 00t o I0lwozxratrsh @iidss attaqhignp the closure.
Domi nant sealing surface 145a is first in contact
wth the closure (not illustrated) while attaching the
3. ﬂh&lﬁﬁoée% 3. The Process In operation, the nolten
In Sb@sdtLfon S ERkerbedehntaddd mid, imectédeiptef ahm old, and
formed between the core and t cavity wal L. .
the TREREQFTeris i fOFrESH St‘dFSEtni & SPEPor i r SR ngdvity wall.
Thetsd et hein order to eject the preform from the core, the

neck ring is lifted in the direction of arrow AA. As is clear

~ in Figs. 578,7thg_}ift;ngrportiqn 201 contacts the top sealing

surface and lifts the preform away from the core. vPrefefébiy,
the interior of the preform is not yet solidified, although the
skin of the preform top surface is preferably solid at this
point.

The present embodiment is advantageous in that it has multiple
side acting inserts (neck rings) that remain closed {(like a
contiguous ring) to eject (strip) the part from the core by
pushing on its end (sealing surface). But, later in the ejector

stroke, the neck rings move sideways to clear the external
18
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neck ring is lifted in the direction of arrow AA. As
is clear 30 in Figs. 5-8, the lifting portion 201
w@eonwtacts7 t he top seal i ng surface and [ifts tPET/CA2003/001995

rm fro r i 4
ororBLELRLM AR LSO ea8t pcPSISIEN vipolly LS e > ot
the skiewtolr tderqkreef or nThop §Gﬂﬁa@§q¥?QN¥ﬁE#Qﬁﬁ?dstI§a@§ acting
on rto he Pt e3P NG HY e@rﬁﬁ‘toﬁn@l‘%@' E?EEtokaars (not shown) on

advantageous in that it has nmultiple side actlng
whichpnsghes pAgkk FiRpgs) aFat PIMFecl osddqUeiF s ~ the bpresent

embo@l@ﬁbh@uoﬁﬁsh'eﬁg) ab@igisect thst r Ie@&i t & panle f Mt heluring the

shi on_its _.en seal i ng surface). But,
majoFéF@r %H Eﬁ % t5pe4§3§F$8& %Fﬁﬁgheck rings nmove
S|demays to clear the external 18 WD 2004/ 065097
199 r ot r udi f read
Onceg SR T ege hadt® the TnD 57 Bentoil e, BB pBlgd to a post
moldThesodide astatoirns caustlebyprafisractiayy ben edpreed into a
shlp%g&‘l? e 19 ite- endsgf-d he, & ﬁf&f’érﬁaﬁ QEQEp}_%@@W‘E}:o%n the core
h the neck rings are nounted her ef or e,
by prefenees @:ﬁ@éarhﬁﬁt mﬂsln@gl%aﬁga.%t e é}&PofSGtarilemg surface
1nst@zt@1rdt kcﬁﬂ”’d(l*}[]@ ﬂl’ﬂ?ead@,lt 0%1‘1% Y11€§Qr_98r%09f:1%ﬁeoﬁl ?Heoﬁoreform does
stroke. ce s ra r or t he preform may
not gavipviedl %9 %\Ofﬁfgﬁ | §° 6‘3112?188 tS{LEL8Wm Spfd1er stripping
and pr efediunuimy e ejyedieed inriso of Fdnsld pricugdant & rerconds .
Since the preformis stripped fromthe core by a force
operating primarily on the top sealing surface
4. Adsteedd ushé' , the interior portion of the
oppl etgly slidifd®d.enbodiments
W ng earlier stripping and a reduction in cycle
inclgidess of from 2 second to 5 seconds 15 4.
A e e e a S
+ 2 QU FoRRUO S A SRbaaeaUS JERAES o800k aBon thar
m@bkdesngpemaot diaiy stmefa@@pcoﬁﬂréaf:gugﬁ tHae mpeform molding
shpghudes part of the top surface of the preform
mol ding surface. A preformnold neck ring
e Acquiféiprmat imed & haeckanrim@ardorstigird pigithg thetti ogan  impart a
sﬁﬁiﬁglﬁg a P&l mﬁé‘féé‘?e dohaty i Sgr@?BQﬁnd'&%@céo that 1is

irection of said stripping action force, 25
perpendicular to the direction Of said stripping action force.

5. Conclusion

Thus, what has been described is a method and apparatus for
efficiently ejecting molded plastic preforms £from the core,

achieving reduced cycle time and cost.

While the present invention shortens the manufacturing time of
blow molded container preforms generally having circular cross-
sectional shapes perpendicular to its axis, those skilled in the
art will realize the invention is equally applicable to other
molded productsi possibly with non-circular cross-sectional
shapes,' such as, pails, paint cans, tote boxes, and other
similar products requiring a similar general configuration and

mold design characteristics as with the preform injection mold.
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5. Concl usion Thus, what has been described is a
nmet hod and apparatus for efficiently ejecting nol ded
wQ@k@snsz9pref ornms fromthe core, achieving repPt/ed2003/001995
cycle tinme and cost. 30 While the present invention
shortens the manufacturing tinme of bl ow nol ded _
The condavihdénapr efarmaneyifer SNy Thakngoektelearckr Sggignated by

blocﬁ Ct ;Lﬂnakhéhaé’@@a&@é@e@ﬂaﬁkﬂﬁs titd S AXi SwdlNeK@own in the
ed inthe art will realize the invent

|on|
lnjeéaaam ynapgingaptetto cier B¥iol GREDr nstruction and
operB@3$5hb| raM hBtNak-Ti ¥ €l aEoCritlss - spetraaian s:hapest mode for
sych as gglls alnt cans, tote boxes, and ot her
p

carrg}ﬁg|gpt Guety PE&BPrlng a simlar genera

configuration and nold design characteristics as wth

Whi 152%}%&2%38%%%{][ ggv' ﬁ@lgﬁl qlas 119?&@ %{%%%/rq%%%97w1th respect to

I'ndi'vidu nponents shown in
whatoutsl ipmesemtdesiapraiat1sd i dekstha Pﬁéféfff—”ﬁélhéa‘b"dlmentsf it

is %a%n%&é&@éédm@hgtkr&y@ tAvERiohnj@ft hed mikditR@ to the
arts, and their specific construction and 5 gperation

dlSCéP§e§ote@PP§#€§Ptﬁo t he TOpe € off OB 15& st f grvention is
intef@dledyi ngoout cb{ﬂérl nveitions Widdi theatpr@sent and equlvalent

|nvent|on has descrlbed th res tt
arranoeuEmitey %ud%%ed WigtHat t o Dr e?%ﬁ%eg enﬁgdr@’nggﬁ S, the
appe!nl’delecle:.Ih@ be Telessbped dthathehefaihvmritionclsingt is to be
acco, ciledt G{—% %J}ghededétsci &%ngé@&gigf?néé a;otbh%negﬁb'él@%yall such

i NVention 18 to cover various
modufomam@ana Gmsl mw@e‘m SiFUCHUITAFy SFeh i gidanfed
within the spirit and scope of the appended cl ai s.
The scope of the follow ng clains | to be ég ccor ded hereb
All {the hrguleSer ¢+ rp? Ak | %ﬁc%e’aESt 18RESRFAs & aVE are hereby
atr@adlﬁycabtf@m&naad ieto vahenDestaileidiressanibtion of the
4% unct §E§’ G! . S. and foreign patent docunents
?ﬁﬁi; re hereby incorporated by reference
into the Detailed Description of the 20 Preferred
Enbodi ment. 20 WO 2004/ 065097 PCT/ CA2003/ 001995 WHAT
IS CLAIMED I'S: 1. Apparatus for ejecting a nol ded
plastic article froma nolding structure, conprising:
5 a neck ring lifting structure having:
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a first portion configured to contact the nol ded
plastic article along a line substantially parallel to

w@200406300hg direction, a second portion confi gRCEGAL®3/001995

cont end.of 10 the nolded plastic article along
wanel 9, AEhafier ke

1.

ially perpendicular to the lifting
direction, said second portion being configured so as
t Bppatacapt atdr arejemeing ciar cmofldedntpadsporct imncofle from a
the_end of  the. nolde I Lc .article; and 15 a third
pBP}gbﬂngE58SEHr8n gﬁggg%%gﬁgé side of said second
portioa fheok sand ﬂifsingoﬁtrEﬁFugaiHthpgd portion
having a ! agerad Surface: havioaragyaed edfchotser LEAE molded
ninety degrees with respect to said second portion. %O
oplagparataiet ekor ailRgot & Clanm Subkeei et he prEediel to @
anticeh gy 69PREL$eH,a preform mounted on a nold core.
3. Apparatus according to, Caim?2, wherein the preform
has a neck""po’srqci%'ﬁi h‘g‘\’/JFWgOIé Fgﬂgégufﬁfieé-‘é’s,co tgacgc an’end of
cikheul ab1sedl i pgas23 csusfradelesaidonior cal arlliseal ismdpstantially

surface _havin ci.ncul ar-.engag tiQn. :
sﬁﬁgpgﬂéﬁgphﬁgpgfbéﬁﬁ?dg}%ﬁrﬁg ?ﬁ%géT$$§in§géﬂr§gffgﬁ,po?tlon
abeinker econfagdredf ti sy stauct thoe sBESNd CPBFEFBN (A  I1nner
C%ﬁ&bgﬁkggekﬁigﬂga§§r§fgﬁt%Hi'@ﬁéyeﬁﬁftaprﬂﬁﬁn&olgéd plastic
more of the circular engagenent portion. 30 4.

Appaiatles a8€ording to Claim3, wherein said lifting
structure has-peitdopsrvhbeh JiesRRdd Vehy sengagsodiiee side of
pref.aorm neck portion | edge and, the .preform neck . .
p&PtconS eRPRAIP OBE K 26%5% a??fséa T ng§or51erai p3td third
f woldtalonc oy isg ng Moapaged ssuuctore Haorimpvieng sale of less

lifting.structure in the.lifti i recti .
A&%Jgfla?ﬁ? eg c o1 rnege %0 hailfr?ws%%%\ﬁwgro e%’%lsfgi%c? (ﬁl}dt ipr?é: ton.

40 structure first portion applies a shear force to

t ?E@ %J 4{ D0 PgT/Qﬁ@9Q§ﬁOQ%%9 lastic article
p?% t (?T&gl%t ia(?:cljceo\éfaﬁl %ﬂe <Pl(i(?t [ %118 direction, and \%gr eiln
saagpriises vy PRERRHUmOWEESh @D M9 &S es a

conpressive force to the nolded plastic article in

the lifting directjon. 5 7,  Structure to.eject a

YIRS Vst o??ﬁ??ﬂgjrﬁl% k8 &iFe c%: VOGS sﬁﬁbe preform has a

neck portion having a ledge, threads, and a circular sealing

surface, said circular sealing surface having a circular
engagement portion substantially perpendicular to the
lifting directionf and wherein said lifting structure second
portion is configured to engage substantially fifty percent

or more of the circular engagement portiomn.

Apparatus according to Claim 3, wherein said lifting
structure has portions which respectively engage the preform

neck portion ledge and the preform neck portion threads.

Apparatus according to Claim 1, further comprising moving
structure for moving said lifting structure in the lifting

direction.

Apparatus according to Claim 1, wherein said lifting

structure first portion applies a shear force to the molded
21
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a neck ring lifting portion which contacts
substantially one half or nore of an end of the nol ded

w@e@hoeiwand applies a conpressive force ther ep@r/CAR03/001995

10.

neck ring _seal] QOr i an hayi tapgred s o ; ;
dP§88§éa gélgﬁ;%gfgpngég %?%é&ﬁgf?th pé???oﬁ%&gé?%e#eln said
t apérédy sbriacerberagonspostdoat earlang & cPmpEsgsive force
t Eg”tﬂb”%xdeéeg&s%iw thrrespegh t@esaidcnagk diirBgtion.
liTting portion; and a novenent device which causes

rel ative novenment 15 between said lifting portion and
t@%rﬁ@'td;fgeVﬁ&e ciece) est mdiedropdedopmneffaram f borméhe device,
mol d devi,ce, said novenent device causing said

| FPEPRGSpBPtion to remain in contact with the end of

t he nokded neredd or nritdy oughi Bt ivegor i pyrofoan  wpémhng contacts
SLL ‘é%n%({aﬁgygééﬂ&t W8 ACGer dh g t @0 2l Mg WRET el molded
s&i vement ~devi ce  causes the rel ative novenent
b@t@ﬁermhendoB@@Qisseﬁopwmpges§éWEdﬁpFé@.t@@r@ﬁoi

Struct ure, aocordhng 40,167 HEre YOET @R8¢ G "BUBERBE surface

device causes the relative povenent after a skin
peispereg: bediow e drether Ho¥ db4tpiREoPRYFEON, said tapered
a%b'ﬂ!afcbedbgjhﬁgf AT s ® %ﬁ:COgg.i I’kglcjiZD%CIO@ NML8ss than ninety
erein sai, I fting portion Lncl.udes:. a.thread
p@@@?@ﬁsc3ﬁFPgEF§@%%§ 9858 % RESAas 19 géln' &gg%ﬁ
preform anddeaterpor tdewvicenfwhgiuckd teusest ackelative movement
surface of th . r ich,i ' y .
pgfgﬂﬁﬁnvﬁ?ﬂfalggggggrg%ﬁﬁgﬁﬂ%f ?f%#% ?Hgﬁgag%6g%% to eject
paite omoddafli gprefiorn coremctthe soefldcedeViehe Ftdedovement
prefardm V‘@é\?@ 1!1? STVIeRSH a!ﬂif@hh% Rend cebarrdmithein contact
Ti%ting. 22 WD 2004/ 065097

on; and

direction o

PO/ bAZHES/ BT 095 Qe BeldetuPECALEDr GPRGUEE @ AFFcFgty of an

WRgyLiihsaitdoxd portion applies conpressive force to
the nol ded preform wherein said flat portion applies
a shear force to the nolded preform and wherein said
t lyeadedieorddcardapy ites detim B cdrpreissiseld oraeemgnt device

h f .l .
2&%21{8 Isﬁgt%i?%t 9 t&lg%l% aﬁ&"&ﬁ&{@r%f%%ﬁ %Héj%é‘i&ed preform .lS

erelrn sa I Ng portlon
solidified.

Structure according to Claim 8, wherein said movement device
causes the relative movement after a skin portion at said

end of the molded preform is solidified.

Structure according to Claim 8, wherein said lifting portion
includes: S

a threaded portion configuredwE&méﬁéégé“£ﬁréads in the
molded preform;

a flat portion configured to contact a surface of the
molded preform which is substantially parallel with a
direction of lifting; and

an end portion configured to contact a surface of the
molded preform which is substantially perpendicular to the

direction of lifting.
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11.

12.

13.

14.

15.

i s disposed in a neck ring. 10 13. Structure according
to daim?7, wherein said lifting portion applies both
w@2@heet09f or ce and the conpressive force to theCT/onbaedo1995

pég 8rg%r%4acé%rﬁﬁhEFtﬁ&nCﬂQEﬁ'Wg)naﬁﬂéﬂglanﬁﬁkiséﬂ@ portion
d cavity conflgured to receive a_nmplte

neppiiap combueRIAVR [ERE6Sa FRI d&E pReieed Rrefoten, wherein
CQ&EdCoﬁiégu&ﬁ?ﬁhgnﬁpgéﬁﬁJkﬁﬁ EULgﬁganeféﬁé@ ﬁﬂ“ﬂ$he molded
neck ring ejecting structure conpfi to eject t

2Br AbPEBd R orFTIM sﬁia&amFgr‘E%aggbyp%‘bJr% gapé’e“es both
cepRpesssVee foree hndashead 6brthetppkHedmpidbdr preform.
said neck ring structure being configured to contact

at | east one half of an outer circunferential portion
oStauneukepactomdlng theClenind&d pheﬁ@pm|shpdu@h§@gng portion

nago éog 328 ogeﬂ ng §E£@ ks a25 sai d neck ring

ejec in ructure aV|ng lifting surface
substantially perpendicular to a lifting direction,

aggrﬁbhhr@ EéggEﬁgnée%b'@Qa&HJhaC%h@k%ﬂﬁsgﬁlﬂtl&&tlng portion
acute %@e wth respect to t tin surface.

TSPPALRBt ROdh 6r R TR oF et pl SOFPEORF TS fpoce to the

f memaadq pekdorg.structure, conprising the steps of:
contacting a side portion of a circular neck portion
of the nolded plastic preformalong a surface
sahstiafecalby mpadahbehatbiae, eicovprigitiorect i on; 35

contacti ng.,af %( ﬁl!r T&SM@B&%&S”E&&&E&;@ QoantLQ@nOfmaterlal

a circul ar nec e nol ded plastic preform
wenkl éormlﬂﬁln@tQUﬁfQ@édéﬁs§§§§@I§Ubstant|aIIy

perpendi G E8rtheondiifeldddd € r eebige; Nt asl 888 preform;
tapered portion of a nold core along a 40 surface

dP®fosed below the |ifting surface; and 23 WO
2004/0@%@Q7ﬁ%ﬂéCégaaaiﬁglg&&udﬂnﬁqingnﬁlgunpdeSsjveject the

forggﬁ}oﬁg_ ngg ortlo H%Fﬁgg%k 02%#) y %P%ompressive
oyfemaaag sbr oke tedeJ eét the mm:ma ptpaﬁfogfm pr éﬁ@ﬂmneck ring
I%E'bdév%r}%r Sééﬁ‘f%%lﬁfed 536 cAcmRihed arcosdi e nalf of

t wo cont act ng
an outer circumferential portion of "a neck portion of the

molded preform throughout a majority of an opening stroke,
said neck ring ejecting structure having (i) a lifting
surface substantially perpendicular to a lifting direction,
and (ii) a tapered sealing surface disposed at an acute

angle with respect to the lifting surface.

A method for gjeqting a molded plastic preform from a
molding structure, éoﬁpriéiﬁéiéhéhgfébé"dfé‘7 S

contacting a side portion of a circular neck portion
of the molded plastic preform along a surface substantially
parallel to an ejecting direction;

contacting at least fifty percent of an end portion of
a circular neck portion of the molded plastic preform with a
lifting surface disposed substantially perpendicular to the
ejecting direction;

contacting a tapered portion of a mold core along a

surface disposed below the lifting surface; and
23
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steps and the applying step are perfornmed by a neck
ring. 17. A nethod according to Cl aim 16, wherein the

woeek/0630ny al so 10 applies a shear force to theCTOA2I®E001995

1l6.

17.

18.

19.

20.

21.

22.

pl ast i : di ARRIMHNG St d8a £ th
nethodgggﬂgigégé Fb gﬁ%ﬁ%é, mﬁ%%gln tfﬁ?conta@?fﬁlom of the
héﬁygbout a

t apekedoriomn oft epheorfidet PHesE€p BFeEBRTact

tﬁgjo%§t§aﬁﬁfean@bthﬁdméﬂrdhéa@@r%@e&@rﬁﬂﬂg tbdtled plastic
forms an acute an resggct to the lifting

sBFeaeE™ f@PmAtHEt déegoF&FH t5°c ai m 15, wherein
the applying step conprises the step of applying the

f ter] , |
o BerTp st b STBnder d gAY thETERG HRecacting
astepdi agdt chél abpliSpowséeepi arehpecdnraed By at neck ring.

|l east fifty percent step conprises the step of
contacting at 25 |least fifty percent of an outer

chAr oahecerrGerrdioty | bp 6faal diencWharSisk tiem Bechnring also

opep1¢Rd f #hPlASELECEr €b0MRe 2ol d¥y appassigspireform durlng
renoving_a preformfroman injection nold wherein

s&t@ 6?@#8&99h§§e§ neck-finish conprising a handling
30 ring portion, a threaded portion, and a sealing

S 358 BTN M0 D S OB o O Meaceieg o
haa@lemg'i reaict por t soRP qqmgr1$®eghhﬁt S@feps@@ contacting the
t@%%%%gQg&anth dldh) aEab%%%h %H&deﬂftﬁEtSQmes an acute

e portion duri said renoval of 35 said
pﬁ@@dﬁnWﬂﬁ@nﬁﬁﬁQ@qnuﬁﬁnﬁﬁﬁwMﬁéqingaﬁﬁrﬁaﬁﬁ -a tapered
portion of a nold core conponent that hol ds the
preform 22. par at u

P s_.accor o d.aim ‘
Reret iR ACRBERLPANGC raorbs Bar TBHESt nFRT oRPPRELRS Step
C Qicaprareeneaiie o6t 8l df ﬁ@pﬂyrﬂgltmennbﬂprééswﬁe force while

2004/ Q065097 PCT/ Q03/ 00199 3. ar. -
a&lor e a A% Wh(]af?elscr%l%salmgSri (i ]fc gretorm  1is
saiothsrddld.f i ni sh includlng a segnent of sald handl i ng

ring portion, said threaded portion, and a first

segnent of 5 said sealing surface portion during
processhe@r aprpedingn taFrHy dai d BT Fhesgpaltactlng at

I NjeeGd an %&%‘éﬂ@ Sl cdeliydB remvwlepoSatdhtacting at
neck rin apparatus accordi.ng to G ai
0 B4 ni SR A A e GRS Somrion of a

Ofcﬁﬁ.lﬂlﬂa&e@idrﬂg.cﬁurcfﬂiczﬁl open end of a plastlc preform.

An apparatus for removing a preform from an injection mold
wherein said preform has a neck-finish comprising a handling
ring portlon, a threaded portlon, and a seallng surface
portion, where-lrl sald apparatus compr:.sa.né a neck- r:Lng that
bears against (i) a segment of said handling ring portiom,
(1ii) a segment of said threaded portion, (iii) at least one
half of said sealing surface portion during said removal of
said preform from said injection mold, and (iv) a tapered

portion of a mold core component that holds the preform.

An apparatus according to Claim 21, wherein said neck-ring
removes said preform from the core component of said

injection mold.
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portion while said neck-ring fornms said first segnent.
25. An apparatus according to Caim24, wherein said

W@ eakioery97 surface portion of said preformincl BABESA2003/001995

23.

24.

r-n
25.S

26.

27.
28.

29.

circunjacent step 15 formed by said neck-ring
establishing said first segnent as a subordinate -
sl | PR fas e 2pOPERORTf Sl by sAtd WEEKEip mpighdreck-ring

S@d}ﬁ§H§5555§88ﬁnflﬁ§sH Qﬁ@lﬁéﬂhgsﬁa%b%%éﬂﬂfdﬂx%ald handling
portion forned by said corgﬁéonponent

apparatRRY Hetyr oMt t BRERR 2@%%&&% & d@%%rﬁegment of

selidsarfngesporatonpbotied byrsagd ac rocapoientinjection

and ai d sub rdi na%e seal i ng rface g@rtl on flodf”E £ a
09 ngé‘l% i REChSWR 2T FR&Fentd Th-Brevalq 6h oFfore sal

al;mﬁfcﬁsnﬁ)ﬁdemcofa]abnutsa()ic[)&sedk}anS 27. An appar at us

according to Caim?21, wherein said neck-ring renoves

a preform nmade of thernoplastic polymer. 28. An _

apar aneprrest diansaslidai mo21Clapey eRR savlerein said core

necknddditht 3@oLREDVES s@cBhefl idpmade of t@&icﬂm@eéitlh% surface
pol yester. 29. An apparatus, for_renoving_a_preform

f r@ﬁ@%r@@&ﬁﬁféﬁtne@f”%g nf FCRs A H er epgment

said preform has a neck-finish conprising a handling

[ ortion, a threaded porti sealin

agé’pﬁ&aﬂﬁh&n AQheT Jrrrlwgs%iod gg%]afpa?lﬂ‘s cd Jf‘iajsﬁln%alg sealing
nenkefdawy pdwatidorot said peckefm nisdludesd vdi agreumjacent step
e_LgEEQ; I I tdyr

porFion. é%dégig Hggﬁ kgﬂ e@@ @81& g%géa|fa fl (%%gment as

rst seg nt or sal ng surtace
po?rt$@hon@mﬁgease|@ﬂe@gs§wﬁaqmjmnftw mbPEMARE @a[ ¢gaid neck-

pref ey mha sahd iR dedifenthd Befrf aitd sealing surface
neck-ring bears_against_said handlin r| ng 25 WO

20 i 9O AT CRL OB B AYES CYPBRTYRE - sai d t hr eaded
portion, and said first segment of sal d seal i ng

surface portion to re refor from sai
o oGERR bR 1Pr TR i GRh AP Loafte 8, 33 Sdominant
hatdabing hsuséabengpcsamfcacefcpmledoibyarmab@l ngreh spogethent and

> ﬁl@n %g)&l%wsald Eﬁlgﬁspgﬁ%fége 015 by said

dlspose |rs segnmen aratus
aceerkt g ohaveai m .znfﬁﬂman | algﬁatm@ O§ur€fbawet 0.001 to

posgd e ®foedi gh@seformincludes a circunjacent step
10 fornmed by said neck-ring establishing said first .

segnent as a subordinate sealing surface portion
f oxredppyrsaud BRGording to Claim 21, wherein said neck-ring

removes a preform made of thermqplastic polymer.
An apparatus according to Claim 21, wherein said neck-ring

removes a preform made ofithermoplastic polyester.

An apparatus for removing a preform from a core component
of an injection mold wherein said preform has a neck-finish
comprising a hanéling ring portion, a threaded portion, and
a sealing surface portion, wherein said apparatus comprising
a neck-ring that forms said neck-finish including a segment
of said handling ring portion, said threaded portion, and a
first segment of said sealing surface portion during a
- process for injection molding said preform in said injection

mold before said neck-ring bears against said handling ring
25
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31.

ring and a second segment as a dominant sealing
surface portion forned by said core conponent before

w@200d/06@eKk-ring renoves said preformfrom sai BCYOAZ003/001995

conponent . 15 31 a or in .
ORISR AL a0, SATOUED e, soamens o
i Bpédt iowrTivtal whefecs seewmtiref 5Pm FrEove said preform from

thgt poplast 'c%nﬂﬁﬁ’l%’rfﬂ,m%hfof@fét& 88g@chandbhRecEhiAg at least
portron, a thréaded portion, and a sealjn surf%ce .

poRei &1 200 TnkRei FesatBYaFpaTACTs RUNprIS| fglaeing disposed
ngekahi BEuttRatinlaemwi thareskertnepl astdapereck degriesit disposed
|nclud|n%,%e§e nent of said handling ring portion,
sBPdoWhFE lg&tt SGH™CEd a first segnent of said

sealing surface portion and said core conponent forns

a_second segnent. of i.d seali Surface i : :
d@?ﬁn@p%aﬁ? ces§ 6F%ﬁﬁ?%c ?oﬁﬂ%b di%g’sgﬁgﬂﬂgji Sfid sealing
t berfapleagont ipnefodr madid @refermogngdidespd wgicymyacent step

sgl dnadnirgetd ong nol g Whek ebys sabhdli sReRGORLASE ifG rst segment as
preform grips said _core Component as Said neck-ring .
béar-‘i_sﬂé;gl%iilr’?sﬁtt%aﬁﬁa%b@ﬁeﬁtlrféf:eséﬁodftﬁ‘é)rﬁl?‘?thgm‘?‘iinéy aid neck-
pQ'ritn'gO?an?a'éj_ tg@&@ﬁld_eds&ﬁﬁé:c%tﬂnasan&j Wdrsdachtf | E881ing surface
segment of_ sai eal i ng.surface portion to. overca .

{ PR GRaIT Pk SosTerr HoF o CRTORPENY! FRESFE Saigt Heck-ring
t hemoepRisasidic prefform Hrqul aeiidy saied ddmgrarspitast i c

pol ymer within said thernoplastic neck-finish

tenporarily in conpression as said neck-ring renoves
saird &hpemephastiar 35eppeingmd r bhesmpglagkéc preform from a

ﬁmgggngozﬁégg:alfdf $n %Wioxf%l@ftv@ﬂé}f@itn | fosd (Wform has
| 1 ng surface portion and being . .

diss poSRrTeap Lok ify| etk 148 ThaF MRS e gree AR 1Y ¥ing
r esfRactiord 0 2 tiePes&sd syotacen (i spased seelldwgs auk ffadestportion,
S%\r rgerneti'n 4ga:2'Lg apparatus comprising a mneck-ring that forms
said thermoplastic neck-finish including a segment of said
handling ring portion, said threaded portion, and a first
segment of said sealing surface portion and said core
component forms a second segment of said sealing surface
portion during a process for injection molding said
thermoplastic preform of a thermoplastic polymer in said
injection mold whereby said thermoplastic preform grips said
core component as said neck-ring bears against said segment
of said handling ring portion, said threaded portion, and
said first segment of said «_se‘a?.ling surface portion to
overcome a frictional force assoc:Lat_:edWJ.th ms:aid Qrip of
said thermoplastic preform by placing said thermoplastic
polymer within said thermoplastic neck-finish temporarily in
compression as said neck-ring removes said thermoplastic
preform from said core component, said first segment
contacting at least one half of said sealing surface portion
and being disposed at an angle of less than ninety degrees
with respect to a tapered surface disposed below said first

segment.
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