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APPARATUS FOR REMOVING A MOLDED ARTICLE FROM A MOLD
TECHNICAL FIELD The present invention relates to an apparatus for

injection 5 molding of preforms so that their subsequent reheating and
blow-molgiiiig e v niviRersifov i e dvbr.pas i gitardhe PIRIENK iM@ion
relates to an apparatus for proy, LEHNHEAT%QE% neck-ring or neck split
components of an injection maotdtmataitows for an earlier ejection or removal

of the 10 preform from the injection mold, thus reducing time needed to
Mamufacasenthe prefermidhe apparatés isopasticukariyawelt ssuitég for injection
thermoplastiec palyesterpolymer roaterialsisiich asupelygthylenereheating and
erepbinalate, 15:BACKGROUND, OF THE INVENTIQN Well known py fhose ¢

skilled ir%the art, thAorefor s a tubte with a generallél holquw circular 4i
Erroes%?électiolﬁléflecrbn]ﬂgrﬂraﬁ%nah%\?ing a b&ﬁly po?ﬁgﬁf,aa tiosed end” 68Ffilonlng an
WRRZPGeferafy PoHerissheriear&onfiglifdtiof ARG #PPdFenend2About the t1on
opén enideand=superimposed betweenltheropeneerd and the bodygpartioris the
@g@fl@fafllyf@f&uIaarh@ecknfﬁr@%@igﬁirmaa@ogo;\@m@rl li%%%d IiVM@ di-,QLFﬁEe sheciics to
tails of preform size and shape. ough smaller.and larger.sizes ar
?éga%?kﬁ%?%gucﬂenic%hnes ZDSI%(%a gﬁs’pecﬁ% %re fm Ié%%\%gs;uré%ior% Fotrlscp@c%flr?y welt
E8ntaiver Tonfighfatibe \With h-capacity Wpicall) betieen D365t fo-four Uch s
ety Eorrevedving zeclosbre ¢ite; a lid), the neck-finish has a 30
configuration generally having a sealing surface portion adjacent to the open
end, a handling ring porfigaadiacant §r thaPoeiRarieaNhat 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 35
Ysddregroper Bsiifeattachmentand Bedl thetnéek-FRRhPretirgs 1s a tube
sufficiently eonsistént andlacouraterdimensional scharactenstics generalfyration
ngiQf@iSéOFH@Ei% opdeformgtions. - YWhilesa §%@V\lpﬂ5lf§a@ﬂ§ & COMMONSOF X211y
iheueaded portion, eA7LRe AnYJRIm A1das: SBRRHTNGR.O Bbut the open
gggegna %iégrimposed between the open end and the body portion

is a generally circular neck-finish. Ultimate container needs
will dictate specific details of preform size and shape.
Although smaller and larger sizes are feasible, technicians
make specific preform configurations for specific container
configurations with a capacity typically between 250 ml to four

liters.

For receiving a closure (i.e., a 1lid), the neck-finish has a
configuration generally having a sealing surface portion
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 neck-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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1 attaching the closure, such as, but not limited to, a standard crown neck
finish. Also well known by those skilled in the art is the injection 5 molding
process. The process involves injecting a thermoplastic polymer or other

plesticimateriahat a naglten elevatediemperature through:@ small opening.afiarq
nozzle |nto iipe lrruec%on mold. The injection mold is an assembly of various

components creatlng a closed and sealed cavity that allows the io molten
polymer to form the preform without leakage between components. Once the
fjected polymerowaterial suifierentlyiddeld and solidifies;tselettedhe injection
eompongnts ptthe ijection maldeseparate de allows preform<Ljecion ®kting a
rgmeyal, is, M&O@&%MS% ProcRss fzgs Plaw moldingthe container, ap, ) ten

\ien of a plow-mo d|n g machine h%ats an ftens the polgmer maltenal c%f h
eeE)788y pott SR 6f ﬂ1e pr)reeformqouudt hot the' aneck n|snm‘?therbI(r)l\(/)vao?dlln © ©

rfachire, Holdifigdhe préterm byAhet Aandigring péﬂlonscﬁ%;bnécl@ﬁnl%rlous
placesrthe threated 20ipreferncinte edblewemetch¢avityewhérey pressurizéd @irs  the

H@I‘té@lﬂa&i%@ expandseto-gonform tb%@f@ﬁﬁﬁm %Qiﬁ%@lpwi@m%gféw%tween
thus formln%theC?onéaln r. The necktfl%lsh conflguratlon of thelblowfrngjlcgleedntly
con alner generall y remalns unc ange aﬁgr tains tnne coni"guratlon

88&&|?e&0\ﬁ1eﬁolhft%ﬂ§/l?8qn;%%hSﬁﬁﬁE%ld‘éW?ﬂ?é%FefSﬁntﬁ*ﬁe 1itAE nebtRd™o L4
teeinjection-nold tRe preforiristtypicadly i mited hyethetiche needed to cool
and solidify injected polymer material sufficiently to permit removal of the

Eﬁ”§0é@hﬁﬁéh@éW%Q&ﬂt%&@é@'”ﬂo@efgﬁrﬁ@ﬂ'%%g@oﬂﬁe Usvally,ar, an
t%ment of thebrl)reform h£V|r£ a th cker W%” Cross- sgictlon | dlmen%on

d&termines the cOding time required. The ‘piastic within the thicker wall ©°+Y™e*

Brostdéctional %@W@eﬁ@@%qaﬁe§%r€%ﬁé’¥@c@éﬂl%ﬁd%olﬁﬁ?/ neck-
sufficiently 3Brenddthewneck-finish ofterhias oné of dhethicker walk¢ross- by the
seclional seameptspbefoun theropensendand holewicircyar seass+sestional teq
preform into a blow-mold cavity where pressurized air then
inflates and expands to conform the preform to the blow-mold
cavity thus forming the container. The neck-finish
configuration of the Dblow-molded container generally remains
unchanged and retains the configuration acquired when initially

injection molded as the preform.

The time needed to injection-mold the preform is 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 distortion.
Usually, a segment of the preform having a thicker 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
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configuration of the preform, the injection mold assembly 2 typically uses a
core component that is a substantially straight-sided rod with a longitudinal

axis. Surrounding and adjacent to the core component is the neck-ring or

Regk split gomponents. The peckdingis-a pair afisemicirgulag piecgss3 hati 211y
a%curat%lg_shage the dimensional characteristics pf the. neck-finish and, .

STrala sided rod w ongitudinal axis. urrounding and
assists’in removing the prejform from the core component. During pre?orm

FSTABYAR Bn Eppalitus Withirr i RiEcton'mold fo BaGSes tHnedk-fivg X SPL1t
components to initfdlly meveirrdnison in a directionodaralfel to theular pieces
lomgitudinal.axisof theseake-rod hEhesneckrsing-companers bearingiagainst the
the-threaded;porfion and;handling ring.porfion of the peck-finishcaysedhe core

preform to slide in a longitudinal direction from the core component. 15

Mo %nt%réFmoplastic polymer material at its elevated temperature will

generally shrink as it cools and solidifies. Accordingly, in manufacture, the

preform witt generallyeshrinkl against tive cotercomponent as¢he materidbn mold

caolscAsthe core zoﬁ%pm@a@@gammem H?i@;gﬁy m@e@ulghf%@% on in
evelop Ehla&??gg% t??é)fef&gmttgegrhpo%hei ore;s, 3ide, Forces.acting onthe,

t reaéeg portio ana andling rin portio% of the neck- finish uring removal

MUt traRSMitthrSudiY RE Wi 'of the 3pretdm? 86 bU&lcohl€ frictibhafied portion
rasisthnoe treated bystheagrip 25 of the brefornlagainsisthe corecintdthepreform
words,ithe forces applieddaihetheeaded perdion-and the hanchingdiqgnent .
portion of the neck-finish is in shear with the resistance of the grip of the

preform against the qore. 30 The polymer material does not solidify atthe .
same moment. &e%eral?y the materiarin direct contact with- mold surfaces

WArBGIdif SSonet tharP riREAa ot Fh Birekt éontadt. FoPkSpoihermaterdlies -
has oot sufficientlynsotidifieththiroughouth theomedlofimishidall grossssectionshrink
thesnecl-finish will not 3-have suffigient sirepgtheto ransdithe force andk core
g%ﬁﬂgﬂ%nt restrains the shrinkage, molecular forces develop
that cause the preform to grip the core’s side. Forces acting
on the threaded portion and handling ring portion of the neck-
finish during removal must transmit through the wall of the
preform to overcome frictional resistance created by the grip
of the preform against the core. In other words, the forces
applied to the threaded portion and the handling ring portion
of the neck-finish is in shear with the resistance of the grip

of the preform against the core.

The polymer material does not solidify at the same moment.
Generally the material in direct contact with mold surfaces
will solidify sooner than material not in direct 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 sealing surface
portion to become irregular and incapable of maintaining proper
seal with the closure. Consequently, molding technicians

extend cooling time to assure polymer solidification of the
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deform and distort during removal causing the sealing surface portion to

become irregular and incapable of maintaining proper seal with the closure.

Consequently, molding technicians extend cooling time to assure polymer

agllidiﬁcfatﬂg@i af the3; negklék;%mgm@s peel@ﬁtsipgi%ﬁtgrtionsgw ﬂ&%@%@f@ﬂ%tic
alyester polymer materials,. the time typically needed to inject and cool the

B T ot B e IOt o Sbout o () Sb e e s A The 0

PrEfGTh d¥isiyris> e pORICH AT e eAAKST Striping i théhetkont 21

finisAaortionnEig. 1 is a cross-sectional view of a preform mold assembly 10

having a core cooling channel 12, a core cooling tube 14, a neck-ring io

690ling channel 16, a peck-ring orueck split components,18a, and; 1808, e

corelc;omgoggntl 20ihavm an axis % 2 mocl (_:gwﬂ Ioclé rZ_tZivc\Janh a cFawty 1 is

stirface 23, anda mold cooan channel 24 Which ‘extends cwcumferenﬁglry

arothesthesneid eadity bloek 2£ Figurecifalss sholts & prefaemy26. G madng 2

gatecinsert 28y d 5 @nghar injéctionanozzhe=30: ddiel prefarmbenold assemisly 4-0ring

@o@!liaﬁgsem%@éyarms @m&%%@é}t&i‘ea&%@ P&Qﬁeidca%ﬁ%kegnts 18a
2btat allows molten polymer injeciednio, he.cavlly Jo fprm fhg prgfomm, .,
6 W|t]hout substantlaﬁeaﬁage between comgonents. InFig. 1, the preform

56 Hdls o Corffigdtatiortthat *20 R Sdistantiaity id8ftical B9 te AB8&dHavityanet

TheWorelcooling channelr t2rifeludesia éoolimg mietd32 andep ledoling idutlep L ock

34.. Therngak<ing componaidwdB8aant-8b mowd, taathesgjectgs bar 36aand 28,

368, and slide respectively, 08 a25 wearpad 38 y,ameans okLams, AN is an

%'s?s QQSJ‘IShS%’F‘%-aTH%I‘{VseaJo 20 38 fastens to a stripper plate 40, Acore . .1ea
oider 417 rétains the core co ponenFZ . ‘?‘ﬁe pre]aorm 26 hasan openen

5074 ‘efosePénd?S2 C4 Dolly portiorP54 YRR aretkefifish 42t °THe Redd@finish o

44 has asealingrsurdace padions; ravthreaded 30partioh 46| @rnidhgdhandlingeen

HRgRortion 48. The neck-ring corapgrents-k8a and-18k: comprisg.a PAIrHf that
§%n%%g%%%%g§§?§y identical to the closed cavity.

The core-cooling channel 12 includes a cooling inlet 32 and a
cooling outlet 34. The neck-ring component 18a and 18b mount

to the ejector bar 36a and 36b, and slide respectively on a

wear pad 38 by a means of cams and gibs (not shown). The wear
pad 38 fastens to a stripper plate 40. A core holder 41
retains the core component 20. The preform 26 has an open end

50, a closed end 52, a body portion 54, and a neck-finish 44.
The neck-finish 44 has a sealing surface portion 45, a threaded
portion 46, and a handling ring portion 48. The neck-ring
components 18a and 18b comprise a pair of semicircular pieces
that accurately shape the dimensional characteristics of the
neck-finish 44 and assist in removing the preform 26 from the

core component 20.

During the preform 26 removal or ejection, the preform mold
assembly 10 1initially 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
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that accurately shape the dimensional characteristics of the neck-finish 44

and assist in removing the preform 26 from the core component 20. 35

During the preform 26 removal or ejection, the preform mold assembly 10
initially; separates,along-a partingline 42, allowinghthe,core.compenent 28raiiel
the %‘1{18 holder 41, the eck: ring components 18a and 18b. the preform 26, +1,e
and other “4 associated componer}/ts 0 TMOVE In Unison in & cziirectlon paraﬁel

RPtHE 588 D1Yarft-fieresy pulFiife prefor? 28 red i6rT the® mdld Lality? blogk= e
29, thehmeldsgaterimsen8; s drthe fivozzle BO0S thas separatingtthe preforae 23.
26.dram the cavity sheface 23 =Achidion afttherstripperplate 40dhencatisesoar

thesejestqr bary 36a. 38k and the necksripg.compenent1ga, 18b; tos ipitially, ove
move in unispn in a O1d|rect|ton parallel olthle axis g% to remove thg preform h
26 from the core Component 20. EVé&Rtually, the neck- Ting component 18a © ~°
8h8 tRé®jectorBarmed Modes i a9recivdifectiBn pefpéiticdlat Yo afhfie neck-
away froomtheaxis 218en thed weae pad 88tand simultdheousdy e neckaingirst
ggm@@% fl%é %Qn&l@:@@&@f@éﬂ §§Q MOVes if?f@o]‘ifgc@ﬂ@ aﬁ@ip@p@iiteon the
irection. (of.that taken. e neck-r mponent 18a and the ejector -har
R areninulor o A Suy T the 2 S o e edt oA g, 1 and

§E&in§1ﬁ€‘b?éfoﬁﬁﬁz63e6rﬁir§l§}‘f?e?e ffrom ?hesﬁﬁe%ﬁn %SIdC’é’é%%?ﬁBﬁ 19t pretion
aaditichaé tHe distortion preblerrdescrilsedeaboveriotiér probslerhwitpJector
kaewn dapld-designs iswhere the neckding/halves 20«&ocaratstorichdhe cose wear

%@&” iheysclosed fassembled)s and the mald js then cdlosed and,clamped, e rorm

7 t%tg&as%n%)égﬁgsl een o_pened and the part IS ejected, the neck ring halves
aan that arée carried forward by the stripper plate 40 are separated

from each other. Before the next molding cycle can 25 commence, the

érectidn mechanism trhastdies reversed te restoes the srackoringsaaed siripperther
plate 1@ their molding positions, shovanin RigurgnL. Ehisxeversing proggdwel ve s
@gmgg§n¥%@¥% the core when they closed (assembled), and the
mold is then closed and clamped. After the mold has been
opened and the part is ejected, the neck ring halves 18a and
18b that are carried forward by the stripper plate 40 are
separated from each other. Before the next molding cycle can
commence, the ejection mechanism must be reversed to restore
the neck rings and stripper plate to their molding positions,
shown in Figure 1. This reversing procedure includes moving
the neck rings towards each other until they touch during the
backward stroke of the stripper plate so that, by the time the
stripper plate has fully returned (in the position shown in
Figure 1), the neck rings are completely closed with their
mutual parting surfaces touching. The complete closing of the
neck rings can be performed at any point during the stroke of
the return of the stripper plate as the neck rings are not in

any danger of touching 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
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the neck rings towards each other until they touch during the backward
stroke of the stripper plate so that, by the time the 30 stripper plate has fully
returned (in the position shown in Figure 1), the neck rings are completely

%98%@ V\l/(gs_ their 5@)%@%pf@atirkga%wface@ﬁqg@l@ng-azeﬁ e@mgk}eteefgkﬁﬂr& Ofiusky
the neck rings can performed at.any pRINt auring.the stroke Of. t return
L RISl e Rl Ui s e

fierEor& at amy pointSth deRighs whe 8 the- ek fihgS are gding toudPife and
torecire the heold<cieset position; it isiprefecabletthasthéssthemselves tarept imal
ﬁrﬂ@&seﬂfso;_mate/vh%n Qﬂ@éﬁn@l&t@@h thleecfmredt_aey c@ﬂmagaaln surfaces
@%%%@Qied P2y, Inthe gase of @ earligr Husky design, the ngek rings had & ;
't%hut-ofg cyllnqlncal surface th%t was i£IJaraII.eI to the longitudinal axis of tf}gcan ‘

core’and touched the Cbre diaméter owe\l/rép,etﬁltslaélsign i’ not oS[:)Jtﬁ‘r%

SineecHRere v a gdp Betvie® s thede thRCindrical $lFatesC hester tRafrance
aboutf@ ©05rinchy fthe niskof plastiedeaking tlhroughethisrgapaduringpirgectionp is

isesignificantyn€onseauently,, thistypesof design f%gUir%%QEPS?at_P@raGQ%d, and
manigelure of fnese syrfaces,p.ensye he assembled gapisio 1939, ancky
Un?o.rtunate}]y molds wear as tJhey are used, an eventu%a 5e5|gn IKe this

ks IAnothist edrly FBERY *desigh had™2 tdéred, of Conitht shufoff: &Gffacé 2t
thatteotedted a correspardinglyahatingaapered safacedn ther tore. Thase the
e surfaces werewressed iegethee duripganelding,cte causingua pasitive 1ding,

sealdhay Preé’en%%g'%i'%ea@&ﬁ However, this.design was.netoptimal, ., e .
because the preform still had neck-ring distortions when it was stri d from .
T Dame e Dd Bl JB D oron i B H0NT To Tashidh R 86T 3612
%%WGF@Z@%?Hlﬁjs?r]éfegvaﬁr}nj%‘étiﬁﬁ%lé\‘hrrﬁ%}tf% fr%?étiﬁdl?ab}@re .
includes the injection mold components and the blow mold components. The

partds diest injection-yaelded, thectable xotated, and then theartis lawa  kogyo
malded., The plow _molded part i, theyrermoved with the, aid of sirippep dngs. — »
rotating table includes the injection mold components and the
blow mold components. The part is first injection molded, the
table rotated, and then the part is blow molded. The blow
molded part is then removed with the aid of stripper rings.
This reference 1is an example where the neck rings include a
surface completely below the edge of a part where the surface

extends and touches the core.

United States Patent 5,647,930 to Electra Form on July 15, 1997
illustrates a preform mold. This reference is another example
where the neck rings include a surface below the edge of a part

where the surface extends and touches the core.

United States Patent 5,762,970 to Yamamura Glass on June 9,
1998 illustrates a preform mold. This reference is yet another
example where the neck rings include a surface below the edge

of a part where the surface extends and touches the core.
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25 This reference is an example where the neck rings include a surface
completely below the edge of a part where the surface extends and touches

the core. United States Patent 5,647,930 to Electra Form on July 15, 1997
§Qyi1gt1§4&ate_c§§ %&%@H@ ;ﬂol%gTP{%eef%rﬁﬁgsﬂﬁ aa@mcﬁsxh anaple U’be@é%ltr@tates
neck rings include a.surface belovy, the,edge qf a part wher, %ue suyface

extends and touches theocorgg%mg tates%%?ent 5,762,% tol$a1rlnsatr¥lﬁF§ = e

BTSSR JBRED, "B 1608 tstiates aprefSmitholtt This fefeféncany ysur face
another texampie witere the mieck rings include a surface below the edge of
a part where the surface extends and touches the core. 6 Similar to Figure 1

of the present disclasure, Upjted States Patent 5.436,173 19 ZygoMald.8n, ot s
ril 7, 1998 illustrates a reforrglhmold \(Evher,e the qleck rll[lé(:]fs do n%tén%lude

Sny Surface befow f{heaencfge ot part. 5 Figl 2'i% atpaetrtigl crod& 8eétional " 19 @

Vet of 'Selected Tompbnemedshovdh iR Fi§. 1°aHeP fireér shBwingthey a core
preforne26oliaving e wedl thickaess b6 andkheé Tore compohent 20tkaving aFig.

ogren syrfaee 58 dde meldicavity block 22: (et ilkistrated in Fige 102} hasg 1ine
separated from the neck-ring 18b along the parting line 42. Fig. 3 is a partial
cross-sectional view similar to Fig. 2. The neck-ring 18b has initially moved

in direction "A" parallel 15 to the axis 21 to begin removal of the preform 26
from thé core contponieht R0 CThe sreekaing18b (anic18a notlibustratediing - 2.
Fige3hbas sepatateddram the cote hvldendl atongha sube patting line 6darallel

8 T sLiaring 06 54 20 a0t at i berk aeh 44 St oz
OIS o 2iing Ser i baitions Sha IS tridded P pion 4B Teeg Fig.
P).9Mehkenthernisiitastic pelyrhePatdifal &GtSel&vatear tefhperatGredwit  Sub-
generally shrink a$ it .cool$andrsotidifies,. 25 iccondiiglymin tanudacturertheally
peefern2wibgengrallyhe core surface 58. The sub-parting line 64
ends at the neck-finish 44 adjacent to and between the sealing

surface portion 45 and the threaded portion 46 (see Fig. 2).

Molten thermoplastic polymer material at its elevated
temperature will generally shrink as it cools and solidifies.
Accordingly, 1in 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 the core surface 58. If the polymer
material has not sufficiently solidified throughout the neck-
finish wall thickness 56, it will not have sufficient strength
to allow transfer of forces to overcome friction of preform
sticking around the core component 20 at about a point 60 of

the core surface 58. This 1n turn will cause neck-finish
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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
&@Q{@Bgi@@ @92 %@J%&@éﬁ%%@ﬂ%ﬁg@m qlgﬁa%tgb/?bﬁaym Q@_lﬂ_]%htiited in
rea portion 46 and_the han ring partion 48 of the neck-finis
g Ton oS! it TaH ot touatithe el mkueos Bhcer s prafonss the
9610 OVRrSohEfEtioN cieatBl By the'gris 8F e preform' 26 EYdiAstiie ddres 2
shface 58. (fithe polymet B5rraterialhas notsufficierntlyssdiiifiedthrobghowtck -
thenneek-sfinish walhthickness=56,it walhnot have sufficient strength to allow
transfer of forces to overcome friction of preform sticking around the core
component 20 at about a point 60 of the core surface 58. This in turn will .
CuseTietichinigh 7 d%i%rtigﬂ 7'85 thvél%célc rlrintghTSbW(aglnlol 1 af%}(cj) ess 56 s
mustratetitt Fig Sy Méveincdiredioh B0 TheuistbfiorP62eauses thed by the
sealing surfade® 45at0dbectime wieguiar (metdhustiates!) thiis acclosone noturring
@H%Fﬁged)rélpﬂé%%ﬁweuﬂ% @I%@ﬁ@edt@ﬁhﬁi%%f :llﬁ!la(%h 4é>aéué@_rnpt %%@efﬁime to
eal. To assure that the mer within the wall thic s 56 is. sufficien
O A T 10 LanSrit roroh 26l B e nees i Tge A 1060 ke £o

RAthOGE fiEEk-fifsh d%%rticﬁf&é&ﬁﬂng 16 duﬂﬁg ré’rr%%i’,f?ﬁ&t?ﬁrigc polyester

techwicians miay eltend the tive té *manofactare thérpreforamR6. Typicalleviate

mulding;tim;aéhet_adeg faramranufaciudng éhe peaform f%sca;fytheﬁ“g@g_lastmg rein a

Q%lfﬂ%o@é‘{%@?"%_@ about 21 10 2@1%?{%%-_%” aliemptica e‘@%@c&ﬂ'?) was
S

roblem was made in another early Hu n wherein a 15 small_portion
l% € as ect a yH W a3 afpothe top

esl
ol e e o e s s
itcurhfereAtialf p6ition ‘of HhE tor Seafifig suffate Gtihe preforre Holevaif fered
thismesig suffé redifromawesdisadviaintages.thiest theasmallaarea ofcdontachtact
betweem the peck ringand {he top sealingsuriage stdk20 required sphstantial il

%%l%'ﬁng.céi%ﬂe tgkpég‘c’%"t”i%%k ring digtortions; pecopd, this desigp hadtbe 1, 4

yiinarical neck rin

C
distortions. econd, this design had the cylindrical neck ring
mating surfaces, which allowed for 1leakage 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 for molding preforms. U.S.
Patent Nos. 4,025,022; 4,125,246; 4,179,254, 4,632,357;
4,048,834; 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.

SUMMARY OF THE INVENTION

It 1s an advantage of the present invention to provide

apparatus for efficiently cooling molded plastic preforms.
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mating surfaces, which allowed for leakage of the molten plastic. 25 U.S.

Patent Nos. 4,521,177, 6,176,700; 6,220,850 and 6,413,075 show insert
assembly arrangements for molding preforms. U.S. Patent Nos. 4,025,022;
4125,246:/4,129.254.:4,632:357; 4.648,834;and 5:132.4425how.athefparatus
ipjection molding nachines wilizing various stripping devices. 20.Thergfore: 1
fhere iS a need for a neck finis portion cooling method and apparatus,

RN protidesYapidetfident gtk thdfing wHilCfultigr reBitthgthe @ Tirst
motdingreydlettinteoto- fgither idécredse the tdstiofipraducing ardldedplastieng a
prefermsib 365U MMAR Yo@Fa THELINMENT ION His @nadvantage of thehe neck
RrgRe, invention 19 proyide. apparasys forgfficiengly.gooling melded plastic, nq4
g&efqﬁr%& 8 oAj]CSCO dmg to an aspect 8£tehet$resent invention, an agegratus for

0

Sjecting a Molded plkiic ariclé from & méld as8embly” The~ hpparatus®” *77er

mERdEs & ritkiring. TRehetk rinf haS% firstl poftioR for EdRtactiwitls te The
moided plastic articte alang &t line spbstantially paralleldoa lifting direeliont  a

Iheeck: ringhas asecondyportionfer contact with a portion of an end of
the molded plastic article but not contact with an inner circumferential portion

of the molded plastic article. The neck ring has a third portion for sealing

AG&MST 4" o dotplitheAt4Y Strfae B Qlcofd. ACEEraing S Al andther aspect 27
obtherpiesentfinvertions ahn apparaisdor ejeéting acmaelded plasti€article mold
frepranneld(assemhlyHRQ) temprising: 15 a neck ring (118a) having: a first

portion (4_16) for coptact lvy;&r t_(qq g}?qldﬁgvgllq@tjc article a!ong aline
jv‘:tf;a”“a”y parallel tg & lifting direction, g second portion (201) for ¢otagt | yeq
plastic article along a line substantially parallel to a
lifting direction,
a second portion (201) for <contact with a
portion of an end of the molded plastic article along a
line substantially perpendicular to the lifting direction,
said second portion being configured so as to not contact
an inner circumferential portion of the end of the molded
plastic article; and
a third portion (263) disposed on an opposite
side of said second portion from said first portion, said third
portion having a tapered surface having an acute angle of less
than ninety degrees with respect to said second portion, said
third portion tapered surface being configured to contact the
end surface of the molded plastic article along a line disposed
at the acute angle with respect to said second portion and for

sealing against a complimentary surface of a core (120).
In an embodiment of the invention, the second portion for
contact 1s in the range of at least 50% but less than 100% of

the end of the molded plastic article.

The second portion may be flat or grooved or including pads.
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20 portion of an end of the molded plastic article along a line substantially
perpendicular to the lifting direction, said second portion being configured so
as to not contact an inner circumferential portion of the end of the molded

plasticarticlesandZn-a third pektion (263} disposed on aBQpROsite side.of 15 4
73idsecond portion from sald first parion, saidthird, portion.hiaving & apered g
surface %a]\c}lng_ an acute angle of less ﬁmpn ninety degrees with respect to
BaitSdecorfti pofiioh; said third portion tapered surface being configured to
contact the 30 end surface of the molded plastic article along a line disposed
ahthe acueanglewith respeetto saitksecand portios and fort: sealingiagainst  a

a complimeptary Surface of geore,(12Q). in,an smbodiment 9f the jnuention, ) geq
the secon Eg[tl n for 35 contactis in the range of at least 50% but less than

P06 of the end 6f the molded plastic article. The second portion may be flat

or grooved or including pads. 9 In an embodiment of the invention, the
Seeondiportiomisca ikftingnpertiondonlitting thehperdioadf anendof ther a flat

molded plastic articlgpa4p an-embogdipent of the invention, the first portion is
a lifting portion for lifting the portion of an end of the molded plastic article.
The first portion may include a threaded portion, or a flat i0 surface, or a

Stippoit %Hﬁ%déﬂ}?&&e.?ﬁ aﬁ@nb&ﬂﬁ?&ﬁtoé‘f’thghﬁve?ﬁfb?ﬂ%é’%éﬁéﬁ& pﬁ%ﬁldes
chirdesi zosaalintpserfacestep. T sealing sudacd step magrinchideiaclude a
doninant-sealnyi surface: fthe sealing:sudace stepsmayaivslugde=t5may include

subardinate:sealing surfage, Jn an embodiment of the invention; hg.:  of  the
dommatnt seallr%g]surf ce.and Ehe sublordlnate s§ahng surg;\ce }t;lave & o dinat

difference i elevaetion?ﬁn%ﬁ]éﬂrlangaeoaf 0'H1 165005 of AR inch.In another 2te
efbbdineRt 6f e iMretition, the' d6rfinafRt s?éhliﬁé%‘tﬁ'fdéé“aﬁdltﬁ‘ehe range of
Sulbordinate 20.9€dling Surfatce have a différencenin-elevatmorindthecrange6f the
invention, the dominant sealing surface and the subordinate
sealing surface have a difference in elevation in the range of

0.001 to 0.002 of an inch.

The neck ring may further include a fourth portion for contact
with a complimentary surface of a core holder for sealing and
centering the neck ring with the core holder. The fourth
portion may be a tapered conical surface forming an acute angle

with respect to the first portion.

The apparatus may include a core holder with a surface for

contact with the fifth portion.

The neck ring may father include a fifth portion for contact
with a complimentary surface of a mold cavity block for sealing

and centering the neck ring with the mold cavity block.
The apparatus may include a mold cavity block.

The apparatus may include a second neck ring forming a pair of

neck rings.

10



10

15

20

25

30

35

0.001 to 0.002 of an inch. The neck ring may further include a fourth portion
for contact with a complimentary surface of a core holder for sealing and 25
centering the neck ring with the core holder. The fourth portion may be a

taperedgonigal surfage forming an agute gangle Jwitharespegttoghe dirst o £1rst
ortlon kaa ratus ma%/ |ncl eea core ha holder wﬂl&a surface for 30

éeCtor the fifth portio rin

ntact wit The neck ring may y father include a fifth Bgrquto%r par

forTomact with Q%ﬁ?plﬁﬁéﬁtaﬁz%%rface of a mold cavity block for sealing

and centering the neck ring with the mold cavity block. 35 The apparatus may
medude-panalducavitybloek.1 The appatatusguay include enseepndynesk risgector
forming a pair of neck rings. 10 The apparatus may include a pair of ejector
bars, a first ejector bar for engaging the neck ring and a second ejector bar
engaging the other neck ring. 5 The apparatus may include a stripper plate
éh§agiRgake ejectBr thaks CTHEAppardtas nkayintiiie astedr pad aRposed the
mteripediate the sstepperplate andcthe ejector bars. 10 The mold assembly

may further include a plurality of neck ring pairs, a plurality of core holders, a

uralit pf cores qd anplurayné moldc Ylt block |s In Lan embtodlmept .
h e |¥1vénﬁgorlsétﬂ% gppargtus m%des a %ecélé( ¥ Heck ring

at orms the
ﬁ?e]rﬁﬁyplést%lﬁéa%ﬁhiéh%cwﬁg B%Q&ﬁ%nt%fﬂ?é’ﬁ%aﬁﬁg PihgGportion, and @
theuthréaded portion dand va firstseymient of the sealing surface portion. The
core component forms a second segment of the sealing surface portion 20

dyring.a I%‘EQ&@&HQE‘E‘Je&POQH@dMQzQB%H&‘?{m‘)@f?ét'%p%!&i%r{%é’f 8ncludes a
iermoplastc polymer i e plection molt The, nermgplestic Breformais,
segment of the handling rlng portion, the threaded portion, and
a first segment of the sealing surface portion. The core
component forms a second segment of the sealing surface portion
during a process for injection molding the thermoplastic
preform of a thermoplastic polymer in the injection mold. The
thermoplastic preform grips the core component as the neck-ring
bears against the segment of the handling ring portion, the
threaded portion, and the first segment of the sealing surface
portion to overcome a frictional force associated with the grip
of the thermoplastic preform by placing the thermoplastic
polymer within the thermoplastic neck-finish temporarily in
compression as the neck-ring removes said thermoplastic preform
from the core component. The first segment contacts at least
one half of the sealing surface portion and is disposed at an
angle of 1less than ninety degrees with respect to a tapered

surface disposed below the first segment.

BRIEF DESCRIPTION OF THE DRAWINGS

The advantageous structure and/or function according to the
present 1invention will be more easily understood from the
following detailed description of the preferred embodiments and

the appended Drawings, as follows.
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bears against the segment of the handling ring portion, the threaded portion,
and the first segment of the sealing surface 25 portion to overcome a
frictional force associated with the grip of the thermoplastic preform by
plaging;the shermoplastic; palymes within thethermaplastic peek-dinishinjection
temporarllyJn, sompression as.ihe neclering remayes said thermoplasiic, s g
pre orm.?romt core com onjent The first segment contacts at least 30 on
RS 6F the 5eR1iAg Suffate BnAHd RGisposed at an angle of less than
ninety degrees with respect to a tapered surface disposed below the first
segment. BRIEL DESCGRIRTHIN-QECEHERAWNGSE 36clhe ted components
advantageous structure and/or funcrion accarding to the, presentipvention o, o ¢
Wil be more easiiy understoad from he following detalled description of fhe
pr_eeferr%d embodiments and “the appen ed Drawings, as folfows. 11 Elg.pl IS
§968s-%ectional view of a known preform injection mold assembly before
ejection of a molded preform having a neck-finish and a sealing surface. 5
Figy 2 i§|3iBﬁﬁ@&&%ﬁ%@e@i@(}%lhﬂé%\@ﬁ&%%t%@%&?Wﬁoi&ﬁ&b sfhown in
ssembly shown.in Fig. 1, and the neck-finish portion of the preform before a
O g oot 18 e ol eobbR 0 Py 51e et ¥ evpfeas
Bross-dedtiotial Yigtv of toiponents shown in Fig. 2 with the preform partially
removed and showing a typical neck-finish distortion. Fig. 4 is a
grogs-sectienad viewoska preforaninjectioavwnald 1b assembly aceoedingda amold
Reeferd emhadiment of the presgnt iavention hefare giection,ef the mojded. .,
preform. £ig- S a partal cross-sectional view of selegted components of
e assembly shown in 1‘—e|g. 4 And‘the neck-finish péjr]flon of 20 the preform
before a reconfigured neck-ring moves to complete preform ejection and
further showing pecorealbck neek-ring tconfiguratien. of selected components

of the assembly shown in Fig. 4 and the neck-finish portion of

the preform before a reconfigured neck-ring moves to complete
preform ejection and further showing a core-lock neck-ring

configuration.

Fig. 6 is a partial cross-sectional view of components shown in
Fig. 5 with the preform partially removed and without the

typical neck-finish distortion.

Fig. 7 1s a partial cross-sectional view similar to Fig. 5
showing an alternative embodiment of the invention having a

cavity-lock neck-ring configuration.

Fig. 8 is a partial cross-sectional view of similar to Fig. 6
showing the alternative embodiment with the cavity-lock neck-
ring configuration and with the preform partially removed and

without the typical neck-finish distortion.

Fig. 9 is a partial cross-sectional view similar to Fig. 5
showing an alternative embodiment with a step configuration

along the sealing surface of the preform.

12
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Fig. 6 is a partial cross-sectional view of components shown in 25 Fig. 5 with
the preform partially removed and without the typical neck-finish distortion.
Fig. 7 is a partial cross-sectional view similar to Fig. 5 showing an alternative
embodirerhaf e HESOHIPIENNGR SHXAMHYFRRKES it eARNGYGfioN.
Fig. 8 is a partial cross-sectional view of similar to Fig. 6 showing the
alternative embodiment with the cavity-lock neck- ring configuration and with

i removed and 35 without the typical neck-finish
distortiore =gt 9 isny partialrcrossidectional viewdsiavilarte Figy B-ishowisigeait  to
akternadive e@mbadimentawith agtep goafigwatior i algngtbe sealing surfaceofive

the-peeform. 12 DEJAILED; DESCRIFEHON, OF THE FREFERRED geq prastic
EMBODIMI.:bN'If'gSI)e 1. | trodu%téqu)The present mventloP will n wé)

e
efgrm e m s . completel SQ ified thus
escribed with respecf 0 5Several' embdinTents in whi¢h a nec %lnb ’ b

appies aompressivel Torce f5'the bper!difdulaf @hdctanifjettiohtAfdldegting
plastiecprefarnebeferaithe preformds compidtelyesolidifiedicthes , redueingresent
cyeledimenang imwhichconigal negkiring atingnsukfaces awysed thnologies
revent leakage. However, the present 10 invention will find applicability i £
B ety oLy e oo, Bovbarinjected molabd plasic orefomna aattr® ©

58 thé MiGitifg &7 Cofitainerdy failsS Trays, 6§iﬂ?caﬁ§g8teb683?e%c aff Sinfitdr 12+
prodlicts,sor otlierahbitediprodactspossithy svithaton-eikgular Crossesectiortal Lar
shapes,etct 1618 brigfathespreferred embodiments of the present invention
will redistribute the forces acting on the neck-finish during preform removal.

II3X co,nfigurirtl%éhe r%%%k-rin Q%rag%:kgplit compo en§ to bear against not

r .
only ré%ahdllng rirPg poﬁi%rn Yeaded por ion, butalso he VenELON

gédlingrauttade pBrich, The pfererrs eriboainetits ARe aBIeab didfibee during
foreés overanmlargér. areay thuscreducing fisk of neck<inisthrdeformatior@ndsplit
components to bear against not only the handling ring portion
and the threaded portion, but also the sealing surface portion,
the preferred embodiments are able to distribute forces over a
larger area, thus reducing risk of neck-finish deformation and
distortion during preform removal. The force now bearing
against the sealing surface portion places some of the polymer
within the neck-finish in compression. Furthermore, being in
direct contact with mold components, the material that will be
in compression is more likely to have solidified first, thus it
is better equipped to overcome the resistance created by the
grip of the preform against the core component. Accordingly,
the reconfigured neck-ring components permit preform removal
before polymer solidification throughout is complete. In
trials, up to a five second reduction in preform manufacturing
time has been achieved, without risk of neck-finish

distortions.

In general, the preferred embodiments utilize an apparatus for
removing a preform from an injection mold wherein the preform
has a neck-finish comprising a handling ring portion, a

threaded portion, and a sealing surface portion. The apparatus
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distortion during preform removal. The force now bearing against the sealing
surface portion places some of the polymer 25 within the neck-finish in
compression. Furthermore, being in direct contact with mold components,
thenmatedal that wilbhe [incompressianismoredikels to have sglidified first, saiq
{is 1 iz befies eauiped fo overcome the resistance areated by the rip.of - q
the pre]fo%n aga?ns?the coré compo%ent. Accoréing ¥ 16 the recoﬁﬁguredn’

Ae kARG COmMpOn&RtE5ermi préfofm Tefoval 5&tbré pornersoitificatidly the
treoaghoutas conspletes fr ririals; wp tohe five secoadredudtion inTgreforark-ring
mwg@turmdinﬁbasheerfa@hiemedc&\ﬂﬁnogbrﬁ@l@ﬁéﬁgck;ffnisjhe injection
distortionsy 35 \n.general, the preferied embodiments ytilize-an apparatus ot o+
remoying,a Brelform from an injection mcﬂd wt}lereln thg reform has a .

of the~ handling. rin -tion, the thregde rtion aqg a first
Aeck-finish compriging a%a%% ing Ting portion, a .ﬂwead aporﬁoh, and a

Seattg  Surfdce PortioRS The&pparattdce 3 B6mptides ahedkering tRarsess for
against acsegmentiofosait chandiifgrringt portion, arsegmenhofsaid threaded the
998%@”9eﬁ&&@ﬁt%ﬁiakﬁ%gfﬂéekoﬁ;%semi@QéSUEf@Q@ P@éﬂ%ﬂ'@ﬂ@g ff&_ms a
emayal of dng preforp farm te injeglion.mold, (the Aek-GR0 B EMOMER S .
preform fron?a core component o the injection moEfé). The neck-ring forms

the Heckefifiish Itiuding Stseyriéit bf the Hundiifig fing Boticn, Hhe tirehdess @
pertiore bnd & firstr ségnienttofthe sealing®urface poition darirg asprocess  and
forginjectiareatolding theqxrefarng im therinjeetiore mald before the 10 preform
EQ{QOV%@%%‘??”GCL‘&@Q%CU‘G_F%rﬁt‘i%‘ ponent forps a se¢ond segmeniols 4
the sealing sutface portiop whie, the neck. fing forms the first segment, The
neck ring also mclude% a conical, taﬁfere porton to con?actetﬁe core SUI’P&%G

And SfightlyoSedl thet Reck it RaREREethR? 115 The Wekting stirfakePortiermed
ofythetprefornkinciudesaa ccircumjacentrste fameed by theanetkaiingnt sealing
establishing he ifiyst segment as,a suhordipate sealipgsantace pamtion dominant
ggg%%%g surface portion formed by the core component and the
subordinate sealing surface portion formed by the neck-ring
according to a preferred embodiment have a difference in
elevation of about 0.001 to 0.005 inch (0.025 to 0.125 mm).
The neck-ring removes a preform made of thermoplastic polymer

such as thermoplastic polyester.

2. The Structure

Fig. 4 is a cross-sectional view of a preform mold assembly 100
of a preferred embodiment of the invention before ejection of
the molded preform 26. The assembly 100 has a neck-ring or
neck split components 118a and 118b, a core component 120
having the axis 21, and a core holder 141. The neck-ring
components 118a and 118b, core holder 141, and core component
120 form a sub-parting line 164 with an ending point, ending in
a circumjacent fashion on the sealing surface portion 45 of
preform 26. Other components of the reconfigured preform mold
assembly 100 are similar to those discussed above with respect

to preform mold assembly 10.
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by the neck-ring and the second segment as a dominant sealing surface

portion formed by the core component. The dominant 20 sealing surface

portion formed by the core component and the subordinate sealing surface

g%gi.on ﬁor@ﬁgx?%\/ theq@e%gegloégg@@geg%%ﬁ p&%@zso%wbggimeﬂbh;ﬂy@e%ent
ifference in elevatign of about 0.001 to Q.005 i : t0.0,125 mm).

e o A bAES ool el o R e b er ShaLpepgot

fHerRfoptastic poIgestere2. Thé StRIGUREEIG 4 B Er6¥s-Séctidifal Vi dFal +79
preféanansla dssembiy< 00r of ampreferred ehtbodimentofthe inbentiorier skin

bgfor%_ ejestion:of se_mam@@@n preform-26.uthe assembly-10Q hag@astortion.
aecksring or neck split components J18a and 1180,,a careicompanent 120 g,
having the axis 21, ar&dﬁ core hglsdeeo[ ].éll The ne{kglngn components 118a

2

and 1 , EBFefﬁSF(jer 1. and eore cor%%)%vﬁeraf orrrllnagsuaon-pgr(filﬁa in%ngle

Ye4Rvitrar entling pding endifg Y 3B% Eiteimdcent fashiciyBhtie Teafing the
surface portiered5cf preformr26.c0thercomponértskefthe reconfigured
preform mold assembly 100 are similar to those discussed above with

isgpuercé tg preform 'P%jc‘?‘sé?em@tleornla?'l':i%aﬁesrr‘so""féﬁ"%%"t‘%‘?'ee fgé‘%‘i!esrings
according to the present invention. First, a lifti g ortion 201 contacts fifty

E)éﬁf?ahtl %o?&o?ﬁfétéﬂférJcﬁ%ﬁﬁwfér%ti%?ﬁo n6fthe tBB%e%\ﬁﬁé rings to
sgrface teliftthe praforrrorethetcaretafter theidter BRiN® islsamenhated and
solidified cto reduce neekiring disiorion. Sgcond, sheseckinghalvesddsa, the

118k gach have atapergd.r copical surface. 263 digposed below.and farming,,; ;
an aculte anle  wilh respect (o the lifting potion 201, (o gty endage the , -,
Bﬁfeesfss%rfac of the core anacprevent leakage. o) I{“lgﬁre shows that'the
EXtErAS! 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

isrcloseceand rsuhjectedatosclampingifesces Jhis, sgame aetien epasurgsdi@nce of
operation as the preform mold assembly 10. That is, molten
plastic 1is 1injected into the mold cavity wvia the injection
nozzle 30 through the gate insert 28. The cooling channels of
the injection mold 100 and the cooling channel of the core 120
cool the molten plastic and form preform 26 in the injection
mold 100.

Figures 5-9 show, 1in greater detail, the improved neck ring
designs that allow the ejecting action of the preform to occur
earlier than otherwise would have been possible for a given
preform design. With reference to Figure 5, the neck ring 118b
has been extended in length (height) so that 1its molding
surface includes a lifting portion 201 which engages and 1lifts
a corresponding circular top sealing surface (an engagement
portion) of the preform’s top surface (at the preform’s open
end), when the neck ring is moved in the ejecting direction of
arrow AA. As shown, the lifting portion 201 contacts at least
on half, but less than all of the top sealing surface of the

preform’s top surface. Of course, the design may be modified
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15 tapered sealing surfaces of the neck ring assembly remain pressed
against the core's matching tapered surface 164 in Figure 5. The preform
mold assembly 100 follows a similar sequence of 20 operation as the

eeferm imeld-assembly 19, Jhhatds, melteno plasticds injectediinta themald 21 ing
cavity via the injection nozzle 30 through the gate insert 28. The cooling
channels of the injection mold 100 and the cooling channel of the core 120

cool the molten plastic and form preform 26 in the injection 25 mold 100.

Figuréd 519 showi vy greatér detadl) theeinmraved meckiringnaedigrs that &llow of
the-ejeeting actioys ofithe prefosnteccun reastien thanicthervdse woulghhave the

been possiBle for agivan 30,preform; design. Withyeigrepce {0 Figure S, theou14

eck ring 118b has beeqextend;d in length (helght) So that |tscrlnoldk|)n

aye een, 1n ..earlier 19ns,- A ex ine above, the
su?face !nc?udes a lifting portion 61 Whih engages anafifts a = '
earreSpeRaingircularepSsediing sutface (@ eRgagement pottishy bRthet 1ts
preforn's tep surfate (at the pieform'siopen85-éndf when the sregkainglis, the
moveddin the ejesting-direction 0fn g AA AS shawy, t_@@ﬂm partiam20heck
%Q”tg'ﬂ‘s‘?ts,wafﬁa%?%@ half, byt less than all of t@%é‘)po%%ae"F‘Q%;“E%%%Ofit%ﬁrdly :
Eﬁr"[‘? rm's top surface. Of course; the design may be modified 15 so that the

ng B%?ﬂﬁ‘ﬁ?%‘i c%ta?ctssﬂfelgnt%%p SBafing Surfacé! %e?ﬁﬁﬂﬁﬁf@“ forces
poitiorn201 &sfpan-ofthednokiing sarfacetei 5 theeneek ¢ipgsdn thexurpsit  can
kvention isyused dowallomythenpartitorbe ejacted easlierdn thadmalding eyele, the

than kyould have bean in-earlier designs,As explained-abave, the njeclion o .
resin, copls from the outside inwards by iftue of s contagt with the cooled |~
morf(?mg Surfaces. (Eongequentf))/, the io porﬁon of the ?op sealing S\irface d

béirRy foRféd bifthe netk riigs wilwdet Simitarly “ffom thE oufetSurfagdat is
wvarehdiThedofmation oha solidfskie theit careresisttejédtion forcesrwvithouf 01 .
deforming deferppnesyuhenihe ejection pracess €aBr designs that did not
have this extended flat portion, any ejection motion from the
neck ring begins acting on the corner radius of the top sealing
surface. Applying the force to this radial surface induces
vectors trying to push the part inwardly, possibly causing the
part's neck finish diameter to be reduced thereby risking the
part not being molded within its dimensional specification.
Consequently the early ejection benefit is much more risky and

consequently unlikely to be realized with such a design.

The neck ring halves 118a, 118b also have tapered surfaces 263
that form a conical sealing surface for the outer surface of
the core when the neck rings are closed and the core is
inserted into the mold. These tapered surfaces form an acute
angle of less than 90 degrees with respect to the 1lifting
portion 201. The combination of the tapered surfaces 263 and
the substantial 1lifting portion 201 provides a neck ring
design, which allows for early preform ejection with minimal
leakage. The fact that the sharp angle between the tapered
surface 263 and the 1lifting portion 201 is placed near the

center (or 1inside) of the top sealing surface 45 prevents

16



10

15

20

25

30

35

start. By including the flat portion 201 on the neck ring, the 15 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
thatis erpendicuiarly ta the surface ofdhe flat lifting pedion;2QL. This isi@an i ght
optimal condition, n.earlier designs that did not. 20 haye this.exfendeddiat o, ,
port%n, any ejection motron from the neck ring begins act?ﬁg on the corner

ReHiGS OF the tdp Selff S§Grdce AppIvitdfthe force to this radial surface

induces vectors trying to push the part inwardly, possibly causing the part's

neek finistkdiameter tolbe reduced:thereby fisking #ie 25 part ot beingact  the
ded withindis diensional specification. ; consequently the early,glection ; 4
enefit is much more risky and consgquentl unli el¥hto be re%hzed with

ection. ther,. the nec n ls as a . threade ortion
sﬁgha&e&gn. ﬁlerneclg’nng alves 1184, P18 Afso'trave tape%e&sura st

268 30'tHaToffTH e6hicaltSealingratace Rt the Sutersurfacersr fiveBore F19-
when the necksingsare ctosecnarit theaconegs vinsérted intorthesmold. Theseore
tapgsed swrfages formnan gcute rangle of dess than 90 degreeswith tespestto 22
the lifting ;portion, 201. The combination of the tapered surfaces 263 and 35 - |

S bR ENaS pottich 201 provies a 1ok %ﬁddesﬁﬁh“, wihich allows -

rovi
for BxtlyRstetoriiy ejettibn With mifgﬁna?hi‘éﬁﬁagéhfh fat Nt tRe Sharp ardie 19
between tirsltaperedasurface 288-andahé&difting portiom 201 is placathheapntial
ther cente®rinside) ofithe tap.sealing sufacr 45 pravenis rhedeakage

through part line 164 while providing a straight compressive lifting force to

%h.e alre?ad){-solidified Kin Lportion of the top se?lin . surface. 51The neckFrin
alsda ffat stirface™206,; Which contact the lrﬁjrréiilorm a%VrV]g alihe Substantialty
pafalfef tte ifing ! B ebfien. Murtier. the RRERFintaldd ik a threatiegr oV AR
pertiohl 208t whitke centact the-threaded portion of tled préformy &ig.rd &d$o from
shews-thesprefanpb26 maving yvall thickness sf-andigoreldhcompenent 420 not
hi"i“illggtqroargesc%’lrf?ge ??g Mng %%Vétyéjé%%l%gged from the core holder 141
along a reconfigured sub-parting line 164. Furthermore, the

preform 26 has partially separated 59 from the core surface 58.

The benefit of including the 1lifting portion 201 is clearly
shown when the stripping action takes place, as illustrated in
Figure 6. The neck ring lifting portion 201 pushes directly on
that part of the preform which is closest to the core where

shrinkage causes the preform to resist stripping.

The ejecting force exerted by the lifting portion 201 on the
preform neck finish 1is a combination of a shear force
(originating from the sealing surface, threaded portion, and
support ledge surfaces) and a compression force (originating
from the top surface 21). This latter force is applied through
the solidified skin portion of the preform at 21 and therefore
can transmit its effect to cause stripping of the preform as
soon as that skin portion is sufficiently solidified. This
solidification occurs sooner in the molding cycle than the

solidification of the core portion 18 since the top sealing
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(not 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. 15

Eigf@a'@efﬁ a%rtiqlrférgng-é%@tiomﬁgy@\t signilak toc%- %%&@@g@rie%éﬁ@@ mold
as initially moved in directian,of arrow AA parallel ta the axjs 21 eqin

rceorlﬁn]([3)\C/><'I;1]Iecr)%é the p%e%rr%offie fr(())lrrl%l' thaen(?:iorgh component 120. ?ﬁe’ nec IErincg%rll_t[%St’

@i P58 n%?%%ﬂ&stﬂa%ed“ﬁ??ig“@%s%a%%d FFYHAE CoPe RbIdeFTaeat
alonguarecondigared-sub-gpartingeline 164. Fartheratdre thes preforhe2b had ding
pattipdlysepasated-89 femthe tore sustaceis8. dhe-benefit of inclugingthet1y,
lifting portion 201 i fﬁ;%alrbg%%h%e whendhe, stripping action, takes-place, 1 ;o
as |IIL€,tratei(|p Figure ? he neck nng |If%n%£)0r'[|02n %01 Qushes directly on
fhat part Sine Prafomt S it

. Sa n Q om segonas cycle
part which i$°clo8€st t6 the core thefe shrlnT(age causes’

the'Brefofftto rexfstistiifping. I-PRE®EjSEtIng Force Xérted By tHetling desion
portioig2@3 oicthe preform neck finish is a combination of a shear force
(originating from the sealing surface, threaded portion, and support ledge

_}%rfacesj) nd a compression for cHi inating. from the top s rface Zﬁ.T i
Iatteer %c?rc%atlé‘é%pﬁé ?[ r%lucfg S35o t § sg??i(;}if}e sﬁ% E&ﬁ%ﬁdg} t}%g prgf(l)rm aqpe%end

SPUNd théreford Can Fansmit itdeffeC b édusBtippifig BF i préfiintds  the
saert astthatoskin porticrrisesufficieatly Sokdified.drhis sblidification betus  etc.
soenerin, the meoldingwyete thanthensdlidification okthe caresporiap e or a

sincedbe top sealing 17 sutjace is indirect coptact with theJespective tnerein
cooled moldd cotmponents,tthe core 10,land the ?eck rlngC% .In cor%trast, the h

Gore péition 18 mustwaitTor thé condUction of its hést throughthe ° ©
ddrrbtRAing Plaste torfeackatiose c86188 moldirfs saffacésbeforas the neck
sahidificatibnads efféctack Gonsequently,r defept-freeistripping iafrthe preformapidly

ean bescemmenced earlier tinthe polding cysles Savings of flem 2 to 5
seconds in cycle

Thus, the preform 26 removal or ejection forces, acting through
reconfigured neck-ring 118b (and 118a, not illustrated in Fig
6), bear not only on the threaded portion 46 and the handling
ring portion 48 of the neck-finish 44 but also on the sealing
surface portion 45 of the neck-finish 44. The force now
bearing against the sealing surface portion 45 places some of
the polymer within the neck-finish 44 in compression.
Furthermore, being in direct contact with mold components, the
material that will be in compression 1is more 1likely to have
solidified first, thus it 1is better equipped to overcome the
resistance created by the grip of the preform 26 against the

reconfigured core component 120.

By allowing forces to bear on the sealing surface portion 45
lessens the need for removal forces to transmit entirely
through the wall thickness 56 where some of the polymer may not
have completely solidified. Accordingly, wall thickness 56 no

longer needs to be as rigid to overcome friction created by the
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time may achieved, depending on preform mold design configuration. 10 The
relative dimensions of the lifting portion 201 will depend upon the dimensions
of particular preform being cooled, the preform molding temperature, the

mold coglingapparatus.ste. FRwtheg dhe difting pertion 201 mayhea flajs  thus
surace or a 15 surface having,grooyes, pads, o giffer patteme (erel . oy, q
configured to assist in cooling/liiting the pre%rm.QILne ifting portion% 1 ma

Beiflade BFHE Earm matat asthe netk fihg, O aiffel8Rt metal 96 8 PIasti& s -
désignésd tolrapidlyt eoolandtsecarely liftethespreforin sealingtsurfacef20overall

Fhuscthe preferm26:reinevalorejestion forces, acting through reconfigured
neck-ring 118b (and 118a, not illustrated in Fig 6), bear not only on the
tkﬁeaded 5?-@9” (?6 and t@g handling 25 rin% olrtion 48fof thetneck-finish ié} .
bufafo i the %ealir%(j1 surface %Bﬁioﬁigeo e’ hecicrinish 447 The force™ ~ 179
AGWA BeariAg lagamsftHe'sealifig Shfface péitiot 45 places s6me o ftguration.
paolymer withinlthesneek=finish &4 in gbmpressione Furthermorépbiingrrck-ring
G!QS%%%Q!E%&MVI TB(illi Cﬁ%@g&%@ﬁ@tﬁhso%% rr_@t@riﬁlitmgwgwa in showing an
mpression is mare likely to hav idified first, t tis better equi 10.
e e o e oo e FraTOnE) 36 oSt 220

rip of _
FSEBHITEd c6re éombﬁneWEO.l%lgﬁgﬁ%Wﬂé forc@R to HeaF oitheve  core
sealirvg suiface4ortionrds Rssensthenaded for remevahforées todfdnsmitth  an
entikely: dbreughs the wallthicknessb 6 where some of the polymer may not
have completely solidified. Accordingly, wall thickness 56 no longer needs to

ge as rlgldito overcome fag]gtlon created by the 113 Xgirgowof thie P gfrorm 26_ .

1g.. S _a rtl rossrsectiona S o . 7.
agglnst the Gore stirface 58 thus allowing an earlier removal of preform 559

froRT FECONfigiret® fold ‘dssembRP10DAFithobE AidR bt YisteriiAs of?  direction
deformations 1 THalstindieatesu to adivesecond seductionodf aueralbrm 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 line 264 ends on the sealing surface portion 45 in a
similar circumjacent fashion as reconfigured sub-parting line
lo4.

Preform 26 removal or ejection forces, acting through
alternative neck-ring 218b (and 218a, not illustrated in Fig 8)
of this cavity-lock neck-ring configuration, bear not only on
the threaded portion 46 and handling ring portion 48 of the
neck-finish 44 but also on the sealing surface portion 45 of
neck-finish 44 in a similar fashion as the core-lock

configuration.

Fig. 9 1is a partial cross-sectional view illustrating another
embodiment that creates a slightly modified neck-finish 144 on
preform 26 having a sealing surface step 65 1in profile and
circumjacent with modified neck-finish 144 that corresponds

with the end of reconfigured parting 1line 164. The
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5 preform 26 manufacturing time. Those skilled in the art generally refer to a
neck-ring arrangement as shown in Fig. 5 as a core-lock configuration. Fig.
7 illustrates an alternative cavity-lock neck-ring 10 configuration or
embodiment of thedaventipn shewing an alternative-negk-Ting-camponent; ght 1y
r8h faliamative poclcring: component £18a isnof llysiraled), ap ltemale, .,
core pomponentJZ%, and an altérnative core older 241 with an altérnative
§GB-pHtfing TNEZ64 15 Erft 8 B pattiRCrdssEettionaf view sinfifdr o Eig. 1 4°°
7aAlternativel heEkragr218nhaslinititlyanoved ir difdctior: TAAALpapalletl to
toaxis 21 te begpprermovalefipreforon26 fronn altesnativengore camponenirably
32QoAlterpatiyeieck-ring,218b 20 kand 218a, gt illystrated jn Fig 8) has e 11 ng
sep%rated frogr% alternative core hoLder 241 an% alterr% tlvet%ore c%mgonent (not
220 ﬁl%eng éter%ati\}es suE-lﬁasrﬁng tihe SE4 % altéfative Stib- pcarﬂnb1 Tine '7°
264 'eds201F the SRalifg stiFfact PoHibAYU S P& Usifnilar circumjacent fashion
as reconfigured sub-parting line 25 164. Preform 26 removal or ejection
forcesacting thrgygh alternative neck-ring 218b (and 218a, not illustrated in

Ig 8)_of this cavity:lock neck-rin nfiguration, bear nqt only o th
et Boriin 48 and haLAing Hid sarion 45 dFhe- neckTidh a4 i =
5150 SRthEXBAlinG sdrfadE Portioh 45 6f hBEk-fTER 421 a 'SiildrFyshidn a1t -
as e sbrefockicortfigiratiorn 36gL9 ida partfal erosstsectionakviewre, the
Husitating another : emhodimenhthat Createsa skighthyrmedified. necksfinishclear
144 pn, prefory 26 having @ sealing,syrface step 63 RMATIe aMd +op sealing
C|rc%m£aece£1t gvltj’[uir}]gglflted neckéf o|sh 1§V§athg%ggrre%%ondcso rWlth thg %r}d o; b1
rs‘eucrongi‘lguredj parting fine 264 PFRé f@lmrcur}ﬁjacenrg seaﬁng Surface step 6527 Yr

é5tablishes adlightly thfodified SeRling stiface Portion withithis'elevafiaash the

demmnamf the preform top surface 1is 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 1its end (sealing surface). But, later in the
ejector stroke, the neck rings move sideways to clear the
external protruding features (thread and support ledge) near
the END of the ejector stroke. This side action is caused by
cams acting on rollers mounted to the end of the ejector bars
(not shown) on which the neck rings are mounted. Therefore,
the present embodiment pushes against the end of the part

during the majority (50-90 %) of the ejector stroke.

Once separated from the core, the preform may be moved to a
post mold cooling station, or the preform may be ejected into a
shipping container. Since the preform is stripped from the
core by a force operating primarily on the top sealing surface
instead of the threads, the interior portion of the preform

does not have to be completely solidified, allowing earlier
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sealing surface 145a and subordinate sealing surface 145b having a
difference in elevation in a direction parallel to 5 axis 21 of approximately
0.001 to 0.005 inch, more preferably 0.001 to 0.002 inch (0.025 to 0.050

gvn). Raominant sealing surfacs, 145a is first in-cqatact with,the closirednat to 5
illustrated) while attaching the closure. io 3. The Process In operation, the
secondas. e e . . .

molten plastic is injected into the mold, and the preform is formed between

the core and the cavity wall. Thereafter, in order to eject the preform from the
éare, Alganéekieingds fiftedun¢hle direction of arrow AA. As is clear 15 in Figs.

a8;dhe difting: portien 20decontacts the top sealinghssudaee angdifts ¢h@odiments
prefermaway from the core. Preferably, the interior of the preform is not yet
solidified, although the skin of the preform top surface is preferably solid at
this® pbift 20 ThEpresérembadithefit 1§ abvartagesas irf tHutitHas Matiplehat
side actingensers {heckTingsrthataemainrdlesed (fike aheontigedusring)ddding
ejech{(stripp)dhe part from the core by pushing on its end (sealing surface).
?utAIater ir% the 25 e'ﬁedctor stroke, the neck gin S moye sidgﬁvaﬁgs to clear the .
extermn& protruling e aturss”(thréad Gnd YUpportidage) neat> the END of g & @
ejectbF SHkBI ThzSideaction 1§ Bauset byt cais &efifly oAtbie motiffdd  1s
to the grehofithelejectarcbarshénotishewn) on which theideck tings@reg action
mounted. Therefore, 30 the present embodiment pushes against the end of
the part during the majority (50-90 %) of the ejector stroke. Once separated
from the core, the preform may be moved to a post mold cooling station, or

e ejected into a 35 shipping container. Since the preform
Brstappedifromithe coreby d9srceibpéerating primarilych thedopsealimgus for
surface cinstead of the thigads; the dnterierparioncettherpreformodoespot core,

haye Lo bescompletely sqlidified, gllowing easlier, 20

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 ©products ©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.

The individual components shown 1in outline or designated by
blocks in the attached Drawings are all well-known 1in the
injection molding arts, and their specific construction and
operation are not critical to the operation or best mode for

carrying out the invention.

While the present invention has been described with respect to
what is presently considered to be the preferred embodiments,
it is to be understood that the invention is not limited to the

disclosed embodiments. To the contrary, the invention 1is
21
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stripping and a reduction in cycle times of from 2 second to 5 seconds. 4.
Advantageous Features 5 Advantageous features according to the preferred
embodiments include: A preform mold neck ring molding surface

configuration that inclydes part of the topuiface-afithepreformumolding vaient
surace. 10 A preform mold neck rn CO@H%”?‘SF'S{‘JP@ Caﬁ‘d]mpsaé b8e of the
strlp% action force to a preform surface that is” perpendicular to the

aie Of S ‘Stripping 4tiott $fceis B EohChEBh TAus Whathas o ©e
been déseribettis annetitod andhapparattis foro effisienthys ejgéctingmoldedss all
plasticrieforms: froohtheseare; qachievingreducee-eycie timel apdrcosto2@ .
While the present invention shortens the manufacturing time of blow molded
%Srital%er preforrgs %enerallx havm% C|trcuflﬁr Cross- sectiﬁonal shaé)ées Tbove

=D o n ore . . ocumen.ts 1SQUSS
perpendlcularato Its axis, se gﬁlﬁe In e art will realize (fhe invention Is

B§U&INY appIfcaBie ¥ t6thePmolded protitcts pbSsibRAwitls Fohldifcubassosgt ion
25 sdctionakskapes] sudtoasmpaits, paint cans, tote boxes, and other similar
products requiring a similar general configuration and mold design
characteristics as with the preform injection mold. 30 The individual
components shown in outline or designated by blocks in the attached
Drawings are all well-known in the injection molding arts, and their specific
construction and operation are not critical to the operation or best mode for
carrying out the invention. 35 While the present invention has been described
with respect to what is presently considered to be the preferred
embodiments, it is to be understood that the invention is not limited to the
disclosed embodiments. To the contrary, the invention is

are
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21 intended to cover various modifications and equivalent arrangements
included within the spirit and scope of the appended claims. The scope of
the following claims is to be accorded the broadest interpretation so as to
enggmpass all 5 such modifications and equivalent structures and functions.
All U.S. and foreign patent documents discussed above are hereby
incorporated by reference into the Detailed Description of the Preferred
EmbodiRiéhit210 22 ELAINSS 1t ApparatusForefecting atmoldéd piastic from @
article frons Br weslding stractere, séaraprising: 5 a neck ring lifting structure
havingz afé#skpertion carfigurgddorcoitaetaihreased neck portion of a
molded plastic arficle, a,seqand, parsion; configured to contact an end ofdhe hocx
molded gl%sglcaarrglgﬁe agn]?la line substantlaelly perpendicular io to the lifting

|

ortio . e astic artic .
leercﬁon, said secon por onsoellng c%nﬁguréd SO as to not contact an Inner

circumferential p&EiOR‘ofRRE CéRd of B rblded plastiedttielet and LiHirdot the
portiberidispesed onzan dppesie side ef Saide secaryd potticn fronpsaickfirgi cular
POrtione SqiﬂfttlifﬂgOQﬂ% ahdoAp said ée@_é@%@@rtmla%iﬂg@e@_agingdmi gured
therehetwsen substantially parallel g he lifiing dicection, said third, porfion. .,
Semg stepped from said second portion in a direction substant?alﬁ/ parallel to

fHiftihg difectioh? 20 21Apbaratas BEcdfding?8 Claim 1, wherein the plastic

article compriseshd preferm thiountédsere agfoleicore. IPAppalatus adeoradinggaid

t=Claim %,thG:_Eﬁin Hi@@r&f@ﬁm h%rammaahen hayving _aHedge,p@helii@_all and

thread, and.a,girculas 23 sgaling syrfgce, said cirqulag sealingsurface having . . n

al%rggéar{t%%g@gﬁmeé%?{t' n substantially perpendicpllarto the, ifting, 4 1;51q
irection, an ergin said i ting structure secon

portion being stepped from said second portion in a direction

substantially parallel to the lifting direction.

2. Apparatus according to Claim 1, wherein the plastic

article comprises a preform mounted on a mold core.

3. Apparatus according to Claim 2, wherein the preform has a
neck portion having a ledge, a helical thread, and a circular
sealing surface, said <circular sealing surface having a
circular engagement portion substantially perpendicular to the
lifting direction, and wherein said 1lifting structure second
portion is configured to engage substantially fifty percent of

the circular engagement portion.

4., Apparatus according to Claim 3, wherein said 1lifting
structure has portions which respectively engage the preform

neck portion ledge and the preform neck portion threads.
5. Apparatus according to Claim 1, further comprising moving

structure for moving said 1lifting structure in the 1lifting

direction.
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portion is configured to engage substantially fifty percent of the circular

engagement portion. 30 4. Apparatus according to Claim 3, wherein said

lifting structure has portions which respectively engage the preform neck

ortiogmsggﬁaa?mgthl%f&@‘Qamn@eCK;Bprt&rh&hﬁea@% 35@@9aragtﬁd _éifting

according to Claim_ 1, further comprising moving, structyre for moving,sai

T At 1 . iy Griechoh 245, Appiat arsording to Cia fole

RheréinSsaidiitting SstriBturefirst poriioA Appliesss shadr fofteto e Afolded> 24

plasticrarticlenn the diftirge divectiom, dndwhereihisaid aiftingshectiresseconte to

padicmapplieacompressive-fosce to thehe nralded plastie atticle in the

lifting direction. 7. Structure to eject a molded preform from a mold device,
omprising: a neck ring lifting portion which is configured to io (i) gri

A gPOrIon Ny go% {

readadnec uﬁoertiotr? of the molded' %re ormPFarn iT contact subsf)an%aﬁlye vree

6RBMAIEGF4 Sealing surface of the molded preform and apply a compressive
force theretopa neck ring sealingfportion havinga sutiacé dispossth bisjowed to
said n@g_ﬁ;ing _Iif\t_iﬂgdggfggn,r{s@éqt Slﬂ(@%@celbﬁing_fis Q}iy%p(?ﬁ%d_@é@n@ﬂgf%%, and
sybstapgally, ninety degrees with, respect 0 said neck Xing, lifting pogtion; and . 1,
a movement device which causes relative movement betweegn sal Ifftlng

Bontioriafd thé Mold Hevied td efect HE *rivtded pfeforin fréfm thiemold

device, said moventent devicee20 Tauisirgrsaidnifting pottion ouemain iRl sposed
centact withithhe erd kof thef_ur@olde_cfp_ﬁef@rrnpmfag@m A majariy m‘map_eningeing
Soake s 84 SteyctuLe aceording 1o:Claim, ¢ wherein spid mauement devce itn
causes tthet(rjelgtl\h{(g1 movement be oir%_}tilg moIC():I]E;:-éji%rI?_fornlg1 25 1s solidified. 9.
Skrtfctiire according to Claim §,gwl erein s.%licljD rovemént device causes the
relative movemeRPEfRBFASkif pBiHiGh arich causes relative movement
between said lifting portion and the mold device to eject the
molded preform from the mold device, said movement device
causing said lifting portion to remain in contact with the end

of the molded preform through a majority of an opening stroke.

8. Structure according to Claim 7, wherein said movement
device causes the relative movement before the molded preform

is solidified.

9. 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.

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

a threaded portion configured to engage a helical
thread in the molded preform neck;

a cylindrical portion configured to contact a surface
of the molded preform which is substantially parallel with a

direction of lifting; and
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said end of the molded preform is solidified. 30 10. Structure according to
Claim 8, wherein said lifting portion includes: a threaded portion configured
to engage a helical thread in the molded preform neck; 35 a cylindrical

portion corlllfi%eguﬁel Wh qtgalsecfa@@??%@@ m&lgd&ql%eé@rdra Whichdse of the
substantia rallel witk irection of lifting; and 24 an end portion
othoured {6 Contact & stiiace of (e molded preformt which s subsintifly ™
pergenidicilar fo the diféktion of lifting. 5 11. Structure according to Claim 10,
wherein said end portion applies compressive force to the molded preform,

and wheyein said threaded ipertion applies both, campressivestoree and sheaf ion
frge 1 the-mplded preform.jp 12. Struetiwe according dp.Claim 7, whereife re i n
salddlftlrkllgrﬁpg{tlgn is dis oged in ,necliinr% . 13.mStructure ac%ordlng tonol N
Efaim J/t wherein said | i%g Sgﬁiolneaspp 185 both & shear force ahd thé shear
Eorpressivé T6rcerttdas thesholded preform. 14. An injection molding

machine, comprising: a mold cavity configured to receive a molten material
and foﬁﬂﬂhiﬁt%ﬁénogif‘&@(fﬁ%ﬂ} {ZQ_ a mald:core ,Com‘_zi}gélf%qxﬁo engage therting
m(g)lgeid IQrelforgji' agc:sl 0 ck rin electing structure configured fo eject the

1 eg preform from said mold core by ap%lylng a compressive force to an
end of the molded preform, said neck ring structure 25 being configured to (i)
gdp a kélicat threadet-portidnin a tveck ardanof the mdlded preforat,cand- (it ing
gonrtach substantially vene half of @nrouter eircumderantiat partiens ef asealinge to

padionetihe mplded preform throughout a majority of an opening stroke,
said neck ring ejecting structure having (i) a

14. An injection molding machine, comprising:

a mold cavity configured to receive a molten material
and form it into a molded preform;

a mold core configured to engage the molded preform;
and

neck ring ejecting structure configured to eject the
molded preform from said mold core by applying a compressive
force to an end of the molded preform, said neck ring structure
being configured to (i) grip a helical threaded portion in a
neck area of the molded preform, and (ii) contact substantially
one half of an outer circumferential portion of a sealing
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 1lifting
direction, and (ii) a sealing surface disposed substantially
parallel to the 1lifting direction, said neck ring 1lifting
surface and said mold core Dbeing configured to provide a
preform dominant sealing surface and a preform subordinate
sealing surface that are stepped with respect to each other in

the lifting direction.

15. A method for ejecting a molded plastic preform from a

molding structure, comprising the steps of:
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30 lifting surface substantially perpendicular to a lifting direction, and (ii) a
sealing surface disposed substantially parallel to the lifting direction, said
neck ring lifting surface and said mold core being configured to provide a

preform dominagt seading surfaceand a preform suborginatg 35-:3€alingr  neck
surface that are stepped with respect tg each other in the lifting direction. 15.
or the . e 1C. orm

method for ejecting a molc?edaplastlc?prr% orm from a molding structure,

comprising tHE 8PS o 25 engating @ thrédded WorioniraTiculdtnede  end
portiorcof thef maelded iptastia prefoemlk captadtimysubstaritiadly fifylpertemiofstic
prensiportiontaf a ciicularineckoportionuefthe-molded plastic 5 prefotmwith11y
adifting, surface disposed.substantally perpendicylac o the eiecting direction .4
SO as to formra%ggeéopoend sealing surfae neo(%r%n gnd of the doreform; and

e on
588 yllﬁl asc%mpresswe force orfhgréndo%o&ai‘%n ?hé)ﬁ%(:kap%rtion of the

molded plastRFBreféRe tHrolRfTaRIESE 36 Fiajdity OF ah Opehing Sdkees Bjert of

tiieemoleler plastici preforfn from the melding strecture P16 fAmethod oughout a
Rece/ding to LHaimnl5 wherein thercontacting step and the-applying step ke i c
&%ref%rgedibyoa neck rinoql.qll5n17s@ method according to Clajm 16, whereir_l

e nec[?rlng GII?SO apg\les a'shear force to the molded plastic preform during

the applying step. 20 18. A method according to Claim 15, wherein the
edntaclingstép ¢ormprsas. i step of-dantacting a tapered portion ofanirld ing

eaeowWiha@ taperedisiyface thadforms abaciderangle with respeetitogthe
lifting surface. 25 19. A method according to Claim 15, wherein the applying
step comprises the step of applying the compressive force while an

17. A method according to Claim 16, wherein the neck ring also

applies a shear force to the molded plastic preform during the

applying step.

18. A method according to Claim 15, wherein the contacting
step comprises the step of contacting a tapered portion of a
mold core with a tapered surface that forms an acute angle with

respect to the lifting surface.

19. A method according to Claim 15, wherein the applying step
comprises the step of applying the compressive force while an

interior portion of the molded plastic preform is nonsolid.

20. A method according to Claim 15, wherein the contacting at
least fifty percent step comprises the step of contacting at
least fifty percent of an outer circumferential portion of a

circular portion of the open end of the preform.

21. A molded plastic preform, comprising:
a tubular body having a closed end, an open end, and
a longitudinal axis;

a threaded neck portion adjacent said open end;
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interior portion of the molded plastic preform is nonsolid. 30 20. A method
according to Claim 15, wherein the contacting at least fifty percent step
comprises the step of contacting at least fifty percent of an outer

circumferlzntcifl F@Q&@Q%ﬁ 9&9@'@&@0@9@&%@' ogs@deahgiqaf thspl%rlﬁfo%nd%and
21, A molded plastic prefarm, ¢ rising: a tubular body having.a close .
R P o S AT ARal dte: 5 Tyt REok Lon Saden;®>L

S&id'dpeh efitl” 565 selfiig surfate HSPOSEd at saftPoped endidridcs and  a
substadtialy pessendicdlas to fhe fongituehinal exis Saig tsealivy surfdceother in
havingea tostinanbsealing sunface angia .subordinaie sealingwstirface which,

are offset from each other in 5 a direction substantially parallel to the

Izogugituginal alxollsé 2. é nf)olded reform according %%Claimg , Wherein said

. o) CC n o) aim eln said
Séaling suffaceSs subs antlrérfly gircular, ar wherein 2ald stbordihate <+ .

§&aling Surfaieefia HispdSedsoinsich Sait domifantc id 3&aling Sturfaeer23ra said
mdided preform sccording o Claie 21 swhereivsaitl sealingisurfadelisdominant
substangally, cirgular, and wherein said subordinate sealing surface is

disposed closer to said threaded is neck portion than said dominant sealing
surface. 24. A molded preform according to Claim 21, further comprising an

angled suffacE tonnREGHG Thid Yomindnt Sealifg Surfade and’ saifrerein  said
sebardivates sedkrng surface, Suid angled surfacerfording 20rh aciteangle said
witbaespeetto thedongiudinat axis. 25. Aimpldedipreforn:aceordingdo tladaded

alowhereinssaid dominant sealing-surface gnd said spbordinate sealing

surface are configured to form a modified sealing surface. 25 26. A molded
preform according to Claim 21, wherein said dominant sealing surface and

$did sdboraitite seafing Strfacec are bisEPfronPéacH btherBy-0 D01y Prising
8:0058npthes.B0-2ZcA moldedcarticte cemprisinginant sealing surface and

said subordinate sealing surface, said angled surface forming

an acute angle with respect to the longitudinal axis.

25. A molded preform according to Claim 21, wherein said
dominant sealing surface and said subordinate sealing surface

are configured to form a modified sealing surface.

26. A molded preform according to Claim 21, wherein said
dominant sealing surface and said subordinate sealing surface
are offset from each other by 0.001 to 0.005 inches.

27. A molded article comprising:

a body comprising a longitudinal axis and an open end;

a lid-attachment mechanism formed on a surface of said
body adjacent said open end;

a sealing surface disposed on said open end in a direction
substantially perpendicular to the Jlongitudinal axis, said
sealing surface having an inner sealing surface and an outer
sealing surface which are axially offset from one another, said

outer sealing surface being disposed closer to said 1lid-
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a body comprising a longitudinal axis and an open end; a lid-attachment
mechanism formed on a surface of said body adjacent said open end; a
sealing surface disposed on said open end in a direction 35 substantially

perpendieiar ta the longitudipglaxiss said sealing sudage having,apdpaer in 5
éeiarl(iencgc%gage and an outer sgali@fg gu{ace.vghighnaarf axially offset from

crpen O ongil 1 157 . .
one another, said outer seaﬁng surface elﬁg dfsposed closeér to said lid- 27

attachment mechanism than said inner sealing surface in a direction
pérperfdicular vl ther lohgliteidirat @xis. 128. Yonfolded article ceoeding 16 Claimner
22awheteipsaid irnerx bsealingustrface extendsfurhenthan saidiauer surface

sealing,sugace .in %QHQ&HQH%%%@WQQOPUJW%Qéﬂr%gfhs%@eqp%ﬁrﬁd- 29.

A molded article according to Claim 27, wherein said body comprises a

tubular, one-piece, plastic preform having a 10 hemispherical closed end
8Pposite 8aitGPePERdC36. A proladarsttitle dckdtding to Clams 27 wheteinPody
saidrinhet sseadingtsusfacerand satoutsrsealingsurface areedifset fromving  a
gagh other by 9:004 to:00Q5 inches- 4531. 4 moldgdrartigle according to

Claim 27, further comprising a step surface connecting said inner sealing
surface and said outer sealing surface. 20 32. A molded article according to

taim 31"Wherein%aid Stép Hurfacd'BFolRed dt dh acdute"dHgie Wit fespett e *
toethiel longitudfnalcaxis B35 Al tholded articte actording fe Glainr 27 owhergin from
saidich 2B attaghmend pottion conmprisesha belical thread formed in said

body. 34. A molded article according to Claim 27, wherein said body, said

lid-attachment mechanism, and said sealing surface comprise an integral, .
e e L e 10 I 55, GsETding
aid 'GtRerS$EARNG sGTacE i diposed ¢loser td saiddid-attachméace and said

outer sealing surface.

32. A molded article according to Claim 31, wherein said step
surface 1is formed at an acute angle with respect to the

longitudinal axis.

33. A molded article according to Claim 27, wherein said 1lid-
attachment portion comprises a helical thread formed in said
body.

34. A molded article according to Claim 27, wherein said body,
said lid-attachment mechanism, and said sealing surface

comprise an integral, one-piece plastic article.

35. A molded article according to Claim 27, wherein said outer
sealing surface 1s disposed <closer to said lid-attachment
mechanism than said inner sealing surface in a direction

parallel to the longitudinal axis.

36. A one-piece, integral molded plastic preform, comprising
a tubular body having a longitudinal axis, a

hemispherical closed end, and an open end;
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mechanism than said inner sealing surface in a direction 35 parallel to the
longitudinal axis. 36. A one-piece, integral molded plastic preform, comprising

a tubular body having a longitudinal axis, a hemispherical closed end, and

an gpetr; ?njgﬁg @egfql'@@i thrﬁﬁf@&d@@tigﬁb@iﬁ@eﬁed@s@adgé&er %wfa&ﬁ obuter
said tubular body. adjacent said open end; a ledge portion disposed on the
s P et T R o portion and

said 5 closed ehd“aciRUtdr $Bali anFace Aikpbied VH-§id B ERd oih #2149
plarelsubstariallyopérpetidicakardo trrellongitudihak atis] saidseading and said
sudaee hawing a dominant sealing surface and a subordinate sealing surface

offset from each.otherina 10 dirggtion substantially paralleldp the i 4 open end

longitudinal axis. 37bA moltdecwlastic preform ac ording to (tZaim %6, tudinal
wheréin fsaid doniinan %réaﬁrafg s%rfé%%ﬁ%%?sp%%&%utsﬁe of Saig °HIrEuene

3eiB6rdinate Sedliiy siface'inie B ectivniperpéndiciar 88 thes ¢5 1 6RGitutirdla ce
axis. 38.Aumoldédplasticsprefomm acedrding tof Ctaim 36;omherein saicher in a

dominantsealingssuriace and said supordipate sealing surface ate gffset.
from each other by 0.001 to 0.005 inches. 20 39. A molded plastic preform

according to Claim 36, further comprising a step surface connecting said

ddmindnt88afifig SutfiteandS&d Yubortiiatke deding Suifade s 4o, Arherein
Arolded &rticleaadcorditg torClaipv Bl awherein sdicsstepedurfacesisdormed assaid
an@ette angle withirespeesttorthe: langitudinalexts.o29 perpendicular to the

longitudinal axis.

38. A molded plastic preform according to Claim 36, wherein
said dominant sealing surface and said subordinate sealing

surface are offset from each other by 0.001 to 0.005 inches.

39. A molded plastic preform according to Claim 36, further
comprising a step surface connecting said dominant sealing

surface and said subordinate sealing surface.
40. A molded article according to Claim 31, wherein said step

surface 1is formed at an acute angle with respect to the

longitudinal axis.
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