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A GATE COOLING STRUCTURE IN A MOLDING STACK TECHNICAL

FIELD 5 The invention relates in general to a molding stack and is

particularly, but not exclusively, applicable to a stack com onent used within

a stack of an hiEEFS FRAEINE Ferel L, B&—Mavmg a

cooling channel surrounding the gate to |mErove heat transfer for cooling the

10 mold. BACKGROUND OF iIs commonly known, a

molding stack for injection molding a 1s preform typically includes a core, a

neek ring Pali arcavity,and a gatejasertaThe-gate inserdypigallyhasa and is
arow. cylindrical pagsage called,a gate, fhrgugh w FM&@JB%‘& of s 3 oS E3K

hermoplastic material enters a cooled molding cavity. The time required to
COBPHE eIt GFpidstid thitdined inthé Pate20 aﬁﬂar th&fcid Qavity'Rad - 1"
beehifilleticand packed 26fien Eirctate? Hise Hupation bR theé@oalig phage gfhannel
the-maldingneycleyaanddsa disectripsult of having started eooling-lasty @nthg the
dyedo the fact that the gate sits adjacent a heated hot runner nozzle (i.e.

nozzle tip/insulator interface) and is therefore difficult 25 to cool. This is
particularly true of preform molds W|th extended gates. An extended gate
produces a preform wi e H 2.

_|--\. -~ a

of which is to
encapsulate any imperfections in the nub A portion of the nub may be

Himmed cishan POS Meld process m3 n the case of RET prefprms, €0mmoAing a
panagturing defeets are. Grystallinity; fhe r%?'%%@ﬂ%@t!}eﬁadﬂﬁ to th@amty,

elevated temperature of the core resin not cooling % |ckl enough. The 3

fihite Appihrance Fthe crystals infisHifs tHE &ty o/ ?lt‘net’prgauctaanal arrow
PrAViBES Brrdre® of potentialdveskness iAd SesuftanBiBwnProddcta melt of
especiatly i the gate egion. Surface blemishiest thelgjectedprefanyms, The time
initally-Baving, cool the melt of plastic contained in the gate,
after the mold cavity has been filled and packed, often dictates
the duration of the cooling phase of the molding cycle, and is a
direct result of having started cooling last; and, due to the
fact that the gate sits adjacent a heated hot runner nozzle
(i.e. nozzle tip/insulator interface) and is therefore difficult
to cool. This 1is particularly true of preform molds with
extended gates. An extended gate produces a preform with an
extended nub, the purpose of which 1s to encapsulate any
imperfections in the nub. A portion of the nub may be trimmed

in a post-mold process.
In the case of PET preforms, common manufacturing defects are:

Crystallinity: the resin recrystallizes due to the elevated

temperature of the core resin not cooling quickly enough. The
white appearance of the crystals impairs the clarity of the
final product and provides an area of potential weakness in a

resultant blown product, especially in the gate region.

Surface blemishes: the ejected preforms, initially having

solidified surfaces, are reheated by the bulk/core material,

1
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causes the surface to soften and be easily marked. The insulation properties

of the plastic support, over time, the migration of heat to the surface of the
Breform t6't3tie the stitfac@ fehbatiny effett. Sometines this Buffacged-  The
fetvedtitgican Brie@severs errdughlte calse touchimgepants to wekirtogether. the
fmepretisninagcunacies: iandling parthysceoled preferms-er attemplingd@se the

fyrther coal themiin devices that dootpajiaing feir ggemettc shape WhIS can

their surfaces are reheated can io cause the preform’'s round diameter to

Bacome bvalShapey 6 e Einobth™stitace %Bgéortn% Wrnkledgr = -
non-linear. Uniform cooling of the part is therefore important. The

abowmeinoted problems ean &e: alleviatetlisamewhat by exteniding prdferms or
geeling time, ok theripjegtion mglded-praforms in-theiemold,, Howevescthiswilk 2 1 n
ﬁ%‘%;%? thgeigjﬁggggcmoslgig}gecy%lg t ebe lﬁggthened and is nat desir%ble

. i r surface re ehédted can
ecause cycie time Increases an pro UCtIVItg IS élmlnIS%e(i 20 6ne

Sppréach’fo &V&rEshie the' aitremehtiBREd proBleis o MitPddiideaToofing the
stroeture toumiprove Heat travsfeeandr cosling of dat part of theawold (i.eJthgorm

aub) imthegatee Thisrapproachdias been agssessed in several different
ways, each 25 of which uses a cooling channel surrounding the gate.

owever, in ﬂeneg:ll terr[% , the prior art co?tﬂn channel configurations are
r

The above-hote roblems ‘can ke evViated K somewlat .extendin
regar ed as aving |%SS an op imal eaat ansf%r%etweent e mert In >t<he g

Hafe aAbthaTobldr iAthé B0 édalfty cRanAGH dte Becessielseparatipnmold .
distarce rtherebetween] that #uturn dictatés:adongencaoolihg/oyglediymée The be
exegssive separation distanee igoftena resyltethawng jeprovidedhe gateases
insert \évggu%lé)ad. Qearilgg_ structure, necessary to accommodate the high

comp%esswe mold glamplng 35 force that acts therethrough. The two most

commonly known gate insert configurations include a cooling channel
eoafigapatiorhch to overcome the aforementioned problems 1is to

introduce a cooling structure to improve heat transfer and

cooling of that part of the mold (i.e. the nub) in the gate.

This approach has been addressed in several different ways, each

of which uses a cooling channel surrounding the gate.

However, 1n general terms, the prior art cooling channel
configurations are regarded as having less than optimal heat
transfer between the melt in the gate and the coolant in the
cooling channel, due to excessive separation distance
therebetween, that in turn dictates a longer cooling/cycle time.
The excessive separation distance is often a result of having
to provide the gate insert with a load bearing structure
necessary to accommodate the high compressive mold clamping
force that acts therethrough. The two most commonly known gate
insert configurations include a cooling channel configuration
that 1is either a circumferential groove or a diamond-drilling

pattern.
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that is either a circumferential groove or a diamond-drilling pattern. 2 The
circumferential groove-cooling channel is typically formed from the outside
surface of the gate insert adjacent the gate. The size of the cooling channel

I Guite AtedSA thatitls dESREBIES Fron 250w aREMicsSpergpecivet Yo formed
hratoh the 5 cumsuldtive erdss-sectionahareseboftherfiow paths around thiee gate.
gate ithat et thensouree/sink cealantsupply channels iprovided threugh ait is

gavity.piate. Futher, the maximum depih and gverallprofile of the grpgyeys pe

enerallgl,dictated by the canfiguration of the resuitant. web, between the

GroBVE 5hd the16 Gats Sthat Midst ba'Capable of WithsthAdingthe applicdnd  the

#7018 clafnpiRfForceowithblepefRanERt défofmationt 3 bractide thie channels,
requitet sizehaicthehweb dictates arelativelyFlarge sepatraiomeadistancedepth and
between thg.coeling channehandthegate agd as sdehidgesnotprevide ff  the
8@%?‘%‘9@5%%’8“%ef{bcée”%-s%?ﬂ%?”%%f%?'ybtgﬁw‘%éﬁ"o{‘ﬁ dr%:'r%%%‘é‘?'énr% the
channél provides a crude approximation of a toroidal channel surroundin

7 Gate LU i 3Bs it BEA? Kray bf it e LBPlaidr driPRidst mold
Themesuitaritcfiow chianhelis tysicalynsixtsided, casnist20 econsiderecktohe the the
peagticad designdimit. Againythe sizetoftthe eoaligaehanrnel is shgsersisamsa ion

flow.dynamigs perspective, 1o match the cypulative;crogs-sectianal area of 5y, cn
the flow paths ar.%ynd thedgate, to that of the sorrce/smg coalant supply

CRaRNBR" Furthat “the Cruderforirof theorSidarl 88ling 25ChaRne! dictates

that the separation distance between the cooling channel and the gate varies

along-thecflowIpath,tard diemcertie aptihialteat trahsfer occansiehlyat@ides a
bmited nupbek 16fJr0ipts, six in the fypigah casesMere particklars PNche gate,
ﬁ‘%&i‘t’r%%e%%}%"%Sés%%%g%ggé%xhaﬂe%%} auality, A fugther Allemative.ig. - qri11
lines. The resultant flow channel is typically six-sided, as is
considered to be the practical design limit. Again, the size of
the cooling channel is chosen, from a flow dynamics perspective,
to match the cumulative cross-sectional area of the flow paths
around the gate to that of the source/sink coolant supply
channels. Further, the crude form of the toroidal cooling
channel dictates that the separation distance Dbetween the
cooling channel and the gate varies along the flow path, and
hence the optimal heat transfer occurs only at a limited number
of points, six 1in the typical case. More particularly, non-

uniform cooling can adversely affect port quality.

A further alternative 1is i1llustrated 1in DE 10024625, which
proposes a copper alloy insert ring containing “diamond drilled”
cooling channels. The channels result 1in non-linear heat
transfer across the gate, which is undesirable. Furthermore, by
choosing an insert ring an extra heat resistor is introduced due
to the gap between stainless steel gate and copper alloy ring,

thereby potentially reducing total heat transfer. The choice of
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proposes a copper alloy insert ring containing "diamond drilled” cooling
channels. The channels result in non-linear heat 35 transfer across the gate,
which is undesirable. Furthermore, by choosing an insert ring an extra heat
&S50 §S introtitited e to tHe GapBRtWEEY stalfless stdel Gate And Biisger the
alloy ¢ingy atherebypbtentially feduringdetal heattranstér 9heschoice of 8@ high
transter. Thewhoice of copper may also critically impact the structural

soundness of the gate when subjected to the high loads, in use. 5 A gate

insert with an inte%rall% formed coolin fhannel is also c{e,picted},1 but ni)t , 1
StiEwise 885& et 1R Ultet SEtEE patert 57569,576. ThE presdine: 15 also
fiReHtiePCand it prstérred kepbiodimetes Seeke6 - io‘dvebdorhedr atdégst pratent
mitigatesthe.problems of the prior art. SUMMARY OF THE INVENTION One
aspect of the invention provides a gate insert for a stack 15 assembly of a

mald. the gate insertliaving, a gale trouat wiyeh. in,use, meli matedal can,
enter moldncavny. The gate insert has a'cooling'channe surrounding the

gafe A% Boolaht [Fassadetlay’ %ﬁnééﬁn@ﬁﬁt{fgﬂ?fhé Coblifighbhhettda
coolant supply. The cooling channel having an inner surface that is 20

shaped to follow a profilesuvtArasopant il srswERTIONthe gate, the inner
surface being spaced a uniform distance from the surface of the gate.

Qutionally. the gooling chappgtisfurther, shaped fo follow the. 25 prefile of an . ¢
ugge{ngﬁrt %f thg rrnnolld cav@/ a%agenl}lhe %ateh 55% erably, the c%(gl(l)nggh hich
eRaniner i faifthdr ShaPed 16 offow thé "Sfofite OF 4 Moz 7le HitkTrace adjdlent™ <"
e gafe. INebMdeffbotirments! the Eoblifg BhbAneRisianhular ffsiieie 30sert
The ceolanb passagewayrmay besprovided byan inflow gassagerand aan coolant
pHtflow passagereach capnected todhe cooling chanpelzach: pPassage iso1ant
grefeiably ofﬁ%ual diameter tqlmatcli c%olant flow . .
upply-. cOO0ling cChanne aving an 1inner surface that 1is

shaped to follow a profile of at least part of a surface of the

gate, the inner surface being spaced a uniform distance from the

surface of the gate.

Optionally, the cooling channel is further shaped to follow the
profile of an upper part of the mold cavity adjacent the gate.
Preferably, the cooling channel is further shaped to follow the

profile of a nozzle interface adjacent the gate.

In some embodiments, the cooling channel is annular in shape.
The coolant passageway may be provided by an inflow passage and
an outflow passage, each connected to the cooling channel. Each
passage 1s preferably of equal diameter to match coolant flow

through the cooling passage.

In one class of embodiments, the gate insert is formed from two
halves: a nozzle half and a molding half, each half having a
surface to be interconnected to the other half. Preferably, the
cooling channel and the coolant passageway are formed from
recesses 1n the interconnecting surface of either or both

halves.
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through the cooling passage. 35 In one class of embodiments, the gate insert
is formed from two halves: a nozzle half and a molding half, each half having
a surface to be interconnected to the other half. Preferably, the cooling

ehaRREFSh G RS EGoIRAt bﬁ%sa@é&ﬁ&ff P8 fodd frotn fete8s@@ ffthersert for
ntescomiecting surface oheither orrhotht40halwes d4 Bosesend aspecttdfdhegate
'mvgé_&i@nrmoy@d@séoga@@tepﬁmﬁtﬁor_vm5&&pkaa35@mblysfn Qaﬂ'ajﬁga@n enters a
H&‘i‘g'”ga’@iﬂ%?'.”e' the ggle dnseyt baving.a 9@%%9995’ \_/gwgﬁr?eme#)%ed in a

material enters a mold cavijty. The gate insert has a cooling channel formed
T a5 fecéss EGMBHALMg IhE gats Bnd a Struttural indert iﬁ%ﬂﬁe ¥aggss ot the
56pp6H thegafdfiRertandht défiri€ a éd6laRt passhgé®ayRiddrnedt thwolant
peekrgchanneldo @eoelant sipply.odhencoatingretdnned has andnnert supply.
?_Hafaco%cyﬂﬂli_ﬁ@fﬁﬁ@aﬁéﬁaﬁ{i@éw .(%ﬁfine%ﬁa)éé} S@fﬁ%@@i)acﬁﬂﬁp the gélk%file
e 10 cooling cha is substantially uniform aced.about the gate. In
S Y oot AT he o Cphinelts Mipndtfbg: e
SRANNEF suffatB Bt the'struGtihSmsEr? 15 Prefetdbiy™he sfodfiFal inddtis the
pedvided by a split ring and the coolant passageway may be defined in the
opposed mating surfaces of the split ring. 20 A third aspect of the invention

Proides a-stack Assembly in an, jniection, molding machine having a gate ne1 s
qugugh WFE)IICh a melt of ther oglastlgs aterial enters almold cavity
1lrie ace o

] an lnner sur. structural, i1nserg. .
aﬁjacen t é/ga?e. € gateis surroun eaeby a cooling channel; thie cooling

channel is defined at least in part by a first surface which is 25 substantially
parditef 4b and spaced from ausurfacensfthe gate o proviee supstantiallyit ring
Hpdorm heat transferhetweenthe aforesaidsurfaces. in the opposed mating

surfaces of the split ring.

A third aspect of the invention provides a stack assembly in an
injection molding machine having a gate through which a melt of
thermoplastics material enters a mold cavity adjacent the gate.
The gate is surrounded by a cooling channel, the cooling channel
is defined at least in part by a first surface which is
substantially parallel to and spaced from a surface of the gate
to provide substantially uniform heat transfer Dbetween the

aforesaid surfaces.

According to a preferred feature of the third aspect of the
invention, the cooling channel is further defined by a second
surface substantially parallel to and spaced from an upper part
of the mold cavity. Optionally, the cooling channel is further
defined by a third surface substantially parallel to and spaced
from the surface forming a nozzle interface. The distance
between the first surface of the cooling channel and the surface
of the gate; the second surface and the surface of the upper
part of the mold cavity; and/or the third surface and the

surface of the nozzle interface is preferably greater than 2 mm.
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According to a preferred feature of the third aspect of the 30 invention, the
cooling channel is further defined by a second surface substantially parallel
to and spaced from an upper part of the mold cavity. Optionally, the coolin%

or a

AcHanielis fFHT Cdetined sy athirtlSdfacePswistanfialy piraffel to'aRat
sspated frormithe swrface forming aozzlednterfacecthie distances369: a gate
thebveen the first sudface ©f the ceoling ehaaneland thetsurfacenef the-gate; v; a

cthe-sReand surface and ihg.sudface of the Hippeg part of fhe MAlg cayityy; st ance

band/or the ﬁhird surface and the surface of the O?oz}zlle interface is Sprgferable/, 11
Gresiel tHalT 2 P~ 40 BEA 160N adha’l of e invetich provides Aygata" t1atty

UiHsErETor & 1Staek assetnbBAGrd méld Rhe Gaté tiseficomphsifis a garratively

mthrough whichnih useumeltrmatenia tanientes & miodd cavityngerential groove

iﬁ!rcmfe@ﬁ:@l greoxe arotd tgﬁﬁﬁ’é@t\ﬂh@reﬁhé di;%%_fécei%@@tﬂlﬁe;‘enath%ooling

Rlrgymferential gropye and the,gele s spibsiantally yniform around the galeiy
a plurality of inserts o eratwel% mounted in an occupylng a majon%/ of the

Leichmifererttial GhRoove! b e Gate insett forSuppdting the Yate ihsertsd shaped
teodling cchannet shirrotineding the gate- and definedsbetivemt thegdtesandat by a

s&Edgaa&Q@ap&t%pﬁwaﬁtyaféms&r&é, thewodling chesnpel sm_am@ tQaf@HGWa’ild a
Brafilg of ?&%&%E;Of&@!qu@E%ﬁ:ﬁ‘ﬁ spacgdby a substantiglly uniforme, o o
distance from a surface of the gate; and a coolant passageway connecting,

i uS8 Fthe"&8olihg channel to a coolant supply. 15 A fifth aspect of the

invention provides a gate insert for a stack assemblg in an injection moldingor 5

Bmbching, thePgate indert tompRSAYT Bogaté Hrbtightntich’s nielt diters a
shTold caditg® recéss strrdandifngthe gage cd serubrllingert ifangate insert
coopupying20 at leastfiftyhpercgnt of thenrecess 1o sapperithe gata ihsestyity; a

ruhereinan area hetweendhe stuctyral insert and the gate defineang occupying
at least fifty percent of the recess to support the gate insert,
wherein an area between the structural insert and the gate define
a cooling channel, the cooling channel having an inner surface
with a profile partially defined Dby a surface spaced
substantially uniformly around the gate; a coolant passageway
through the structural inserts that, in use, connects the cooling

channel to a coolant supply.

A sixth aspect of the invention provides a stack assembly in an
injection mold, the stack assembly including: a gate through
which a melt of plastic material enters a mold cavity adjacent
the gate; a groove surrounding the gate, wherein a distance
between the groove and the gate is substantially uniform around
the gate; a structural insert in and occupying a majority of the
groove for supporting the gate insert; cooling channel defined at
least in part by a first surface of the groove which 1is
substantially parallel to and spaced from a surface of the gate
to a first surface of the structural insert, the cooling channel
providing substantially uniform heat transfer between the

aforesaid surfaces.
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a cooling channel, the cooling channel having an inner surface with a profile
partially defined by a surface spaced substantially uniformly around the gate;
a coolant passageway 25 through the structural inserts that, in use, connects

AMheedGaliny 2RBAAEN 18 ddBlantslipply CA sKER Bspett 6f thé ffvehtioR™ = for a
s peovidessa stackvassémbly ipan, injectioromiotd, e stack asgemblya gate for
cmqh@dﬂ'ﬂg@c;i gatesthreygh 030 Mtfu'@hagﬂal&@;pﬁﬂicmaterlal eBtes a_am@ldj, the
g%@%‘tyiﬁg@:??”h%%teéa%8‘3&%5“@9%‘9@ lté‘&r@{%t&néé’ﬂ‘?&e'@}?ed@é%ceand a

etween the groove and the gate is substantially uniform around the gate; a
“gftudiliral RSETEIRAIY octhpying A ajoritf of e grodve 1BF suppofing the© @
cgate iHsertiRpbling 'EHante? defified 2 B5teast irfpardsy & FirstodurPiteroPtef11e
ofroeve Whicitis rsubstanmfiallysparaliel te and $pagedt-tromiaysufacebbthentially
ugate 1Q adirst-swifaceofdhe strugtural insedsthercooling channel pravidingnsert

-SHpstantially uniform heat transfer hetween,the aforesaid surfaces, 406 A o,

se%ﬁt%lggpect of the mvention provides a gate insert for a_stack assemb y

PBF 5116k, tRE yate isert havimy d Gate fsh EBhhathing ho8GurER ‘SHmblting 022 1e
anvatedabwith emold cavity rthed gate thservhaving a eodlingchappeling channel
asdrrounging the gaie and ahscaglant passageway ferrcenneating the-eeeling the
i ipannglio-a (qoQjant, sypply s the-ceqling shanpelis shaped to fallow a prafile

of at least part of said gate and spaced by a substantially uniform distance
from a surface of the gate, the gate insert comprising: a nozzle portion; a
molding portion; each of the io Qfortio,ns havingf an interconnecting surface

B alohg\which™iReTozzte At mblGG 9oHiBRS aré Bonded togetier“afd the I "
1@os6litg ehanféell and théeoolaht passagenay are configitthBetweendpée for
cinterconinecting surfaces of theonozzlg andtmoiding pottions. #51d cavity, the

gate insert having a cooling channel surrounding the gate and a
coolant ©passageway for connecting the cooling channel to a
coolant supply, the cooling channel is shaped to follow a profile
of at least part of said gate and spaced by a substantially
uniform distance from a surface of the gate, the gate insert
comprising: a nozzle portion; a molding portion; each of the
portions having an interconnecting surface along which the nozzle
and molding portions are bonded together; and the cooling channel
and the coolant passageway are configured between the

interconnecting surfaces of the nozzle and molding portions.

A ninth aspect of the invention provides an injection mold
including a gate for connecting a source of molding material with
a mold cavity, the gate insert having a cooling channel
surrounding the gate and a coolant passageway for connecting the
cooling channel to a coolant supply, the cooling channel 1is
shaped to follow a profile of at least part of said gate and
spaced by a substantially uniform distance from a surface of the
gate, the gate insert comprising: a nozzle portion; a molding
portion; each of the portions having an interconnecting surface

along which the nozzle and molding portions are bonded together;

7
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A eighth aspect of the invention provides a stack assembly in an injection

mold, the stack assembly including a gate for connecting a source of

molding material with a mold cavity, the gate insert having a cooling channel
28rrbliRdiPthe Jate’and a'26 Ctoldtft passhgBivayfor tontidétiAg theonfigured
beooling chdrmel to ar coolart supply sthef eoslingadhanhel is shaped 2o folloal ding
pafofiles of at least part of said gate and spaced by a substantially uniform

distance from a surface of the gate, the gate insert comprising: a nozzle

portion; a molding pQrtion; 0 ti | interconnecting

surface along Whic%%}?eg Eoggég%%\%qﬁ]o di?%rg%r |o%%%%§€€%ded together;

and the cooling channel and the coolant passageway are configured

between tiye mtergoihmecting surfacés of the swzzle andemolding partionsn30 be

Acninth spegt; ohthepvention provides an-injegtion,meld singluding a gatefor ch

connecting a source of molding material with a mold cavity, the gate insert

having a cooling channel surrounding the gate and a coolant passageway for

connecting the 35 cooling channel to a coolant supply, the cooling channel is

Ehapedio folldwsd pedfile ofat |eastspartoisaid gare andf spated ppade insert

substantiady uniferedistance-tersa stutface of the gate, the gate insert

comprising: a nozzle portion; a molding portion; each of the portions having

an interconnecting surface 40 along which the nozzle and molding portions

are boédelds togethar: pﬁgﬁld the oo :ingt(é%eansntéf ahd'the coloflasnetIgtasgglg(lagv?/aql/l sed

Hte tohfiurst- Hetiveehtthefinter8onhécting surfaces of the nozzle and

molding portions. 5 BRIEF DESCRIPTION OF THE DRAWINGS Exemplary

empodiments-ef the presentdnventionr wilhaowbe, desetibed ywith-referense used
to Ebe d@g%or?g QyiinrgsgrratwiggsFiing\{vhic;h: 10 FIG. 1 illustrates a first

embodiment of the gate insert

FIG. 4 1illustrates a second embodiment of the gate insert

structure, viewed in cross-section; and

FIG. 5 is a cross-section view taken along line 5-5 of Fig. 4
and illustrates a top plan view of the molding half of the gate

insert.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT (S)

As mentioned above, a mold stack in an injection molded machine
includes a gate. The gate is preferably encapsulated in a gate
insert. The gate insert is a component that has an aperture
through it with three portions: a hot runner nozzle interface, a
molding cavity and a gate. The gate 1is arranged Dbetween, and
connects, the nozzle interface and the molding cavity. In this
example the molding cavity is for forming the domed end portion

of a preform.

Turning to the first embodiment of gate insert shown in Figs 1,
2 and 3, there is shown a gate insert 10 for a stack assembly.

The gate insert 10is a unitary item, although as described
8
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structure, viewed in cross-section; FIG. 2 is a top plan view of the structural
insert to be used 15 with the gate insert of Fig. 1; FIG. 3 is an end elevation

of the structural insert to be used with the gate insert of Fig. 1; 20 FIG. 4
RRiStHates & seebhd dibBEIMERTIthE Yate st Strctlier Viedged iy without

grass-$sectinnt ard FIG: Ssiscapeross-sectiontview takeihalomgtiineld-&oftFigd has
4n angdlustratestan topplan viewsefnthe molding half ot thegate 1 3hdnsest. nozzle
DETALER DESCRIPT P%JP&E FPREFERRED.EMBODIMENTL(S) AS,1cc 16

mentjoned above, a mold stack in an_injection molded machine 30 includes a
YAt "The gate i Braterably Endapstitited i 8 gateindkft. TheGaté nseftis ~©
acempénéntttat PrascaiPapefttfe threGgls ftWwidt thiee sertionsed Kotranner
nozzle interface, a molding cavity and a gate. The gate is arranged between,
gngogq%mﬁct%htggﬂéqzz@ ini%ff%%éﬂgé@e MQ%%V“%@_%%@B 16 between
example the.molding eaxity isJor forming e domed gnd porion of &, ;.o ra1
preform. Turning to the first embodiment 0 (g[ate insert shown in Figs ?L 7l

ARE%E theftis vﬁ?éfg]aﬁé}r%ert BForastack aggéﬁff)%% 468 T%%rg”éffé“ds the
frsfert 10is a onitdiysieernrakhoadgly asdescribedt8weldwpit coaithbérom Fig. 1
sranufacturedsfsammtwvoceramese paks, withews pdepartingfomthessgopesatially
%V@_“B%fms gate 'ﬂ?@rtg]aQQa% gan a@?@%ef%@ygteﬁ&%efﬁ%q offfluege1 18

ortloTs: a n%zzle mterfa%(e)l%&?n%) er Q%giolf a mald cavity 14, and a ga

e
g% 53Which ftarconnaets e ndzI& itefacd and nYold Gavity>'The gate fé the

BBEkIBe elonGatet® constittie aexendetlgate. A tootahtétfatinel®is 9ate -
Previdéd proximate thé gate 46<betfveen theynozzlelinterface k2ythermolchannel

cavity 1dand.a structygal o iserh 30eInsparticulay, the coolaphghannel Iirrace
syrrounds ihe gate 16, 10 clase proximity to,it, ltwillbe seepfrom Eig. 1. 16,
surface 22 1is substantially parallel to the surface 26 which
partially defines the nozzle interface 12; and surface 24 is
substantially parallel to the upper surface 28 of the mold
cavity 14.

Preferably the distance between the coolant channel surfaces 20,
22 and 24 and the respective gate insert surfaces 27, 26, and 28
is substantially uniform. In the preferred embodiment, the
optimum distance between those surfaces is approximately 2
millimetres so as to avoid mechanical failure from injection

pressures and axial clamping forces.

It is envisaged that the coolant channel 18 can be profiled to
any design distance according to the required cooling rates for
the gate, thereby to minimise the crystallinity while at the
same time balancing the likelihood of surface blemishes or

geometric inaccuracies occurring by reducing the cycle time.

In the first embodiment illustrated in Fig. 1, the coolant
channel 18 is manufactured by machining or otherwise forming a
recess 23 including surfaces 20, 22, and 24 externally of the

gate 16. In order to support the gate insert 10, a structural
9
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that the coolant channel 18 is shaped to follow substantially the profile of the
gate 16. Preferably the coolant channel 18 is also shaped to follow the
profile of the surfaces of the 15 nozzle interface 12 and mold cavity 14

AgRsceENt the gate. TIRSTERGH, it Wil HeseBRFFSM Fig. 1 thatthe Eolaritructural
thaanel 18is défirfed iy pardtdnsthréersurfacesi20122 aheh24 oSurfalce 20dslant
substantially parallebto hensurface-2 € of thesgate2l6;osurface 23dSant channel

substantialfy parallel to, the surface. 26 whigh, 20 paryally definesthe nozzlg, 5

inter{'___face 12t; and surface 24 is substantially parallel to the upper surface 28
of the rhoid “cavity 14. Preferably the distance between the coolant channel
surfaces 20, 25 22 and 24 and the respective gate insert surfaces 27, 26,

and2& ip salostantiallyuinifatme trr thecpreferred @mbediniente the Iptimaunin the
distance between these surfagesis appraximately 2 milimetres$ast@1ow and

ay i]gllmechaniczg] faiJCure from_injection_pressures and axial clamopigg forccehs. b
30 tlsognvisgag that thepciflososlaél}%te channel i%lcan reeprofﬁéfg% é?ny designere 7

QRTENCE GEEORfInG 5 the FeqUiretcddlingtales et thé GHieCthefey tge 21 of
nhininvige the tcrystalirdty While af'tlie sameé timsé batarcing thetikelihdadief 34 of
suﬁfa@;@) bhamishesg_or 35@@0@31&@ jm@r&@gsgc%ﬂﬂg@&tr@ﬂ@@ingﬂhe imilar
cycle.time. Inthe first embodiment flustrated n fig 1. the coolantschannel - 4,4

%.? is m%nufa:gturedat%ma hining or othg wise formin%a recess 23 incluglng

SUMAces 207 22, And 24 ektbmaliy of the 40 ‘gatB 18’ 1h ordeP i Slipport the 92+

gateinsett?10'Estruttfal C9 insett 30 3s Msertedan the rédesyiJhisthe molding
stracturaloimsent3@® that pexades fdrther defimitionadfdhe coelksdgehannel 18 are
by gefining an owternwali?lefthe conlantchannel 18 The strusturakinseeiis in
Ep%¥§%%%pE§Y£QQngkgt5£§gggyg§k¥3te insert 10, thereby to optimise
the channel volume and maintain the coolant medium velocity.
Preferably, the inflow and outflow passageways 32 match the
standard locations of the coolant channels in the cavity plate
(not shown) . The passageways 32 are directed along the split
line 34 of the split ring 30 for the sake of ease of
manufacture, alternatively they could be formed through the

split ring 30.

In one class of embodiments, the gate insert is provided with a
spigot 36 for engaging with a mold cavity and suitable O-ring
grooves 38, 40 are provided, shown in Fig. 1, for receiving O-

rings so as to provide “wet/dry” surfaces.

A second embodiment is illustrated in Figs. 4 and 5. The second
embodiment is similar to the first embodiment, with like parts
being identified with 1like reference numerals, but with the

prefix ‘17.

In this embodiment, the gate insert 110 is manufactured from
bonded halves, namely a nozzle half 11la and a molding half,
111b. The desired cooling channel 118 and coolant passageways

132 are milled, or otherwise formed, as a recess from the
10
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In the preferred embodiment, the structural insert 30 is in the form of a split
ring, shown in Figs. 2 and 3 in which inflow and outflow coolant
passa% ways 32 are provided, thereby io communicatin coolln%fluid

tHroBghRe EXtetior Stirfate éi%yr t7&' e¥Blaritchdnfel 18- Fig. 2ifdstrdtes™ the
tivez gplit lie 34 ofl the splitAngtThe splitding 30his Imanlfddtured of similaded by
matedphto thegate irsert forrexamplestailess-steel, i fits; clogelywitbiva in

ins-recess 23 1o F{GQVIQ?SSUPQ%%Q thegales1o ingert 10, whep,vergical M?@ﬁ is

are exerted throy h the mold stack components Preferabx the €Q0 a%t
paggéﬁeways%Z are S|ze8%o &t teh thelivfISW B sutibw Codiant ° Part
ehaHAEIsIh & Eavityplate fHat feceives gdtednsert 10 irfélby foreptimiseeduced
the- channeltvolum e farvd: maihtaimile’ coglant mediunevelacity. 20 Psefeyalilypm a
the, inflowsand gutflow passageways 32 match the standard locations of the
coolant channels in the cavity plate (not shown). The passageways 32 are
directed along the split line 34 of the split ring 30 for the sake of ease of

Aendfacture, &férﬁaﬁ%?él?l’tﬁe)]/ tBultPBe Mormes tHrotg httﬂéoﬁg%phﬁlﬁﬁwl sed
#rf ohbtas of eibodiments, 2hésgdte ingdr ¢s pidvided witlPRe spigat B6cfbrmold
engaging with,a rald cavityand suitablexOrtiflyg oreoves 38ndotare pravidedzzle

showpdn 9., 14fqryegeiving 05 30 rings so as to provide "wet/dry” surfaces.
A second embodiment is |IIustrated in Figs. 4 and 5. The second

embodiment is similar to the first embodiment, with like parts being identified
itFaikePFete FEHEE Rdmetalst buPWithithed 3B etk Ee I MsisEhBoditeRE tween
theegatednsdert 1104 Mmanufactaredrfront Heondeddahes] namehfa nozzike the

halfdlia mgdﬁlﬁgﬂﬁg haABeIIIQomgﬁgsi@%g@unglq@nB@L:Jfla%@@g cerlanate
E’?Esa% ways 40 13 Xl%m'”e%bor %the”ﬁ”cs OH‘ %S aﬁe%%%%nff%the that
10 1nter acm surfaces 113, shown in Fig. 5 hereaft

the coolant channel 118 1is shaped to follow the profile of the
gate. Preferably the coolant channel 118 is also shaped to
follow the profile of the surfaces of the nozzle interface
112and mold cavity 114 adjacent the gate. Therefore, it will be
seen from Fig. 4 that the coolant channel 118 is defined by four
surfaces 120, 122 and 124. Surface 120 1is substantially
parallel to the surface 127 of the gate 116. Surface 122 1is
substantially parallel to the surface 126, which partially
defines the nozzle interface 112. Surface 124 is substantially
parallel to the upper surface 128 of the mold cavity 114 and
surface 121 defines a radially outwardly (or exterior) spaced
surface from surface 120. As with the previous embodiment,
preferably the distance between the coolant channel surfaces
120, 122, and 124 and the respective gate insert surfaces 127,

126, and 128 is also substantially uniform.

As mentioned above, the coolant channel 118 1is, for example,
milled as a recess from the interconnecting surfaces of each
half of the gate insert 110. Therefore no structural insert is
required in this embodiment. The inflow and outflow coolant
passageways 132 are also milled as a recess from the same

surfaces, thereby providing for fluid communication through the
11
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nozzle half llla and the molding half lllb are bonded by suitable known
means, for example vacuum brazing, described in more detail in US Patent
5855983 the content of which is 5 incorporated herein by reference. In

E8hfrasPWitAthé S part” StrafturOf Eigs A7t $FigRY4 and 5 bEREftfFamy - the
reduced: portceyntiand fawer thermal/phgsical imterfacesadsingfrommaf Low and
2part desigho 10rAgainthe-gate insest 1d0/hay ap apestura throughdives gate
eaorised, of three portions: gNazzle interface. 117, an U@Qﬁﬁr{?él”a‘%!d“gl'gintain

%a}vity 114, and a %{te 116 Whlich jnterconnp?cts the tngzzle i?terface an .
Mbid SRt 15 ACSo1aRt chanRer 118 is provided prosimate thd'gatd 116t to
Peffiesr “theSnozzI€ intePrace Pl At tHe FRolPcaVity 184 sttike dre dfirsecations
embodiment L thetcadlanhehannel 118 suroimdsdhetgate 116, in close

proximity to it. It will be seen from Fig. 4 that the coolant channel 118 is

h@gec& to @Iow Iahe Eofi e of the 29 ate. Prefgrabl th% fgolant channgl %18 e
L e s T Sicile SF e LT ol Thel hazals INag=0 Wit

11 5% Mmold Eavify 1 £4 dafhcent the §atel ThBrefdre 3 Wil bé SketifroaP e O~
Fig 4 thacthescoolaht chahhel Ei8is defined ey four stifacesn20,t122m for
124 Surfagedl2Q isysubkstantalty, 2bparallel tothe/sirface; 127 0fdbe gate

116. Surface 122 is substantially parallel to the surface 126, which partially
(Tjgfines tt e nozzle interfac,edldliZ. Surfacte 124 is sutbst?ntialg par lel to the fack
UpPer suffate 128 ofthd mdld cality 14 and" $Gface 121 defines & radfally’ 3¢
paffaERIY (6reftefiof spaced30suFee ftém surfadd 1209As Wity the melt of
pievious embodiment, epreferably theldistanee hetviden thetcodlantchannéhsert

sHrfaggs 2120, d 22 @ndrlahand the respective gaie insest sudaces-12%e6, 115,
469,.and 128 %*#ﬁé%““"{"éy %%“%%T& 32 s dpentignec %t?]oeé’l?o Be of at

S %Is
coolant channeri 1 , for exam illed as a recess from

| ! .
TG orFBEing Surtcds SFEscht halt bt tnéGateTREERA 16 TReraba g 1L Ly

struchral ihsefteigce from the surface of the gate.

Beneficially, this concept provides a capability of profiled
cooling channels to any desired distance from the cooling medium
to the preform molding surface, extended gate nub if it exists,
and nozzle tip/insulator interface surfaces. Furthermore with
the gate 16, 116 now being defined by a structural configuration
that intrinsically returns, i.e., maximises, the wuse of a
commonly used metal or alloy, improved structural stability in

the gate insert is achieved.

Furthermore, the coolant medium is in close thermal contact with
the gate thereby to maximise heat transfer. Also, the heat
transfer is adjustable by profiling the location adjacent the
gate nub, preform body and/or gate nozzle area by adjusting the

location of the coolant channels.

The present invention and its preferred embodiments can be
incorporated into the existing designs to be supplied to new
molding stack or supplied on a retrofit basis, thus allowing the

cooling improvement to be applied to existing molds.
12
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required in this embodiment. The inflow and outflow coolant passageways

132 are also milled as a recess from the same 40 surfaces, thereby providing

for fluid communication through the 11 exterior surface 121 of the coolant
Chariiel o8/ Praferably e CoolaRtpassadeiays 1393 e izdss ag o 1n the
avateh the inflow andseutfloiwzeolantthahnelsdrancavity plate thatveeaiveshape
gate- Haser i therehbyn te-0ptinse the shanpebyvolume padsmapatadrSthe gate,
ﬁ891§”&£@%@3‘%f@%{§/&tyn&9ﬁ@ the inflow and oyilovy passageways §%ﬁ?&ura1

enposmone to match the standard Iocatlons of the coolant channels in the
cgvffy prate” Lk the firsCeMbodimEit, et JAR T 1S Brovided with = 51t
10VEBpigot 136 For éﬁ@éﬂglnw%ctﬁélrﬁéld eRvity arRPSUitsbie - rifvg Gocveyith
438fd46rarerprovidedlin thednsest gate for receiingQtrings so agstosprovideking
wavet/dpesurfaces, Jhus there is provided a gate insert 10, 110 for a stack
15 assembly in a mold having a gate 16, 116 through which a melt of plastic
material enters a mold cavity 14, 114 the gate insert having a cooling
ehynneris; 1@%u%ﬁ%dﬁ?§ﬁf@§aﬁetiéc 16° vﬂﬁcﬁ*&%oﬁ%ﬁ@%ﬁwrﬁew?“tlon
shapedto felidw the profilerofdtl least part ofsaitigate 16, I6and spatedert
by a-substaatially t2Q unifaas distapcgedtomdhe surface of the gate.
Beneficially, this concept provides a capability of profiled cooling channels to
any desired distance from the cooling medium to the preform molding
surface, extended gate nub if it exists, 25 and nozzle tip/insulator interface
surfaces. Furthermore with the gate 16, 116 now being defined by a
structural configuration that intrinsically returns, i.e., maximises, the use of a
commonly used metal or alloy, improved structural stability in the gate insert
is achieved. 30 Furthermore, the coolant medium is in close thermal contact
with the gate thereby to maximise heat transfer. Also, the heat

13



transfer is adjustable by profiling the location adjacent the gate nub, preform
body and/or gate nozzle area by adjusting the 35 location of the coolant
channels. The present invention and its preferred embodiments can be
incorporated into the existing designs to be supplied to new molding stack or
supplied on a retrofit basis, thus allowibgithhe 40 cooling improvement to be
applied to existing molds. 12 It is envisaged that the various changes may be
made within the scope of the present invention, for example, the size and

shape of the cooldht ER5RneR iy bé%j&té&%%@ﬁfﬁf@&%h@%aﬁ’e@om’
mold:cavdtycandieemoz zieimterfaceiFor example, the structural 5

configuratiop,etthergate @ad.poolant pagsageway,ef thepresent, invention

can gnd agplic tign in technologies working with different materials than
pI%gtic,@,reg thixo ropiccagyls & working with metal alloys. 10 Obviously, the

gate cocling stroeiure of fHiel presghpipiventiai? Us dpphcable te alterpatige n a

configusationsefihe gate insedi 10 thatanay nok incldera spigei36ht3 gate
Cllasimgu%s% gate insert for a ﬁtack assembly of a mald, the gate insert

a Nirorm. a a ;
comprising: a gate t rguéjh w |clf1, in use, melt material can enter a mold

cavity; atirclHérehtidl Groove 3pstiTd fegaRte LiRéreiR A Bistshcebétiveen
theccirgonfere niiahgrpove andothetgate ds sobstaatiaty uniforgraroundithethe

9ae; 8 Plurality,of inserts, pperatively meuntgd in and .aGqupying a majority of
the circumferential groove in the gate insert for supporting the gate insert; a

cooling éhanngt stifoiiting tHe gate st defiited betwaer tid gatdHd &

Ieast@ﬁ@ofﬂh£MQﬁﬂ@/@hd at least one of the plurality of
inserts, the cooling channel shaped to follow a profile

of at least part of said gate and spaced by a
substantially uniform distance from a surface of the
gate; and

a coolant passageway connecting, in use, the cooling

channel to a coolant supply.

2. The gate insert of claim 1, wherein the
cooling channel is further shaped to follow a profile of

an upper part of the mold cavity adjacent the gate.

3. The gate insert of claim 1, wherein the
cooling channel is further shaped to follow a profile of

a nozzle interface adjacent the gate.

4. The gate insert of claim 1, wherein the
coolant passageway comprises an inflow passageway and an
outflow passageway, each passageway in fluid connection

with the cooling channel.

5. The gate insert of claim 1, wherein the gate

insert comprises a nozzle half and a molding half, each

14



inserts, the cooling channel shaped to follow a profile of at least part of said
gate and spaced by a substantially uniform distance from a surface of the
gate; and a coolant passageway connecting, in use, the cooling channel to a
coolant supply. 2. The gate insert of claim 1, wherein the cooling channel is
furthen shaped totollewta profie of avcspper part of the mold cavity adjacent
the gate. 3. The gate insert of claim 1, wherein the cooling channel is further
shaped to follow a profile of a nozzle interface adjacent the gate. 4. The gate

insert of 8taim 1, whBReiA & cdRsit palSageiayy compFies ahTinfidle
passapgenaydrichare louwtflolw passageway, teaohspassageway i fldidrmed
canngetign rWith the 8;@0|H}9ecrlw1«c'%r§rrf@c%t§ "_%‘%IE@B@@E“ df W@Sée'n
the gzatﬁ maertgom rises a nozzl% hiﬂ% and a molding half, each 14 with

. nozzle half a moé qg F' . . . .
interconnecting surfaces. 6. The' gate insert of claim 5, wherein the cooling
channel and the coolant passageway are formed from a recess at the

interconnecting surfacesyafitbei Rezzie half andaneldyg halkré hesgateértion
ing%rt torg é:larirgc(sé SV\éherein a t%oritg)en dof the re s i%%rovided on each

interconnecting surface of the nozzle half and mol mrgc}%ifr.l B lgnag{eSl’rLllsrefria1 =c

fof & <tk AS<emBlyliahh fHjectiBRoRIhg Mathine, the gate insert

comprising: a gate through which a melt enters a mold cavity; a recess
surrounding the gafe; & stugtyeal jnsertip andeecupying.atisast fifty
P e T oq ) oy RROY, the 9t nsert, Wherel ¢ comprising:

a gate through which a melt enters a mold cavity;

a recess surrounding the gate;

a structural insert in and occupying at least fifty
percent of the recess to support the gate insert, wherein
an area between the structural insert and the gate define
a cooling channel, the cooling channel having an inner
surface with a profile partially defined by a surface
spaced substantially uniformly around the gate;

a coolant passageway through the structural inserts

that, in use, connects the cooling channel to a coolant

supply.

9. The gate insert of claim 8, wherein an outer
surface of the cooling channel is defined by an inner

surface of the structural insert.

10. The gate insert of claim 9, wherein the

structural insert is a split ring.
11. The gate insert of claim 10, wherein the

split ring and the gate insert are both manufactured from

identical material.

15



an area between the structural insert and the gate define a cooling channel,
the cooling channel having an inner surface with a profile partially defined by
a surface spaced substantially uniformly around the gate; a coolant
passageway through the structural inserts that, in use, connects the cooling
channel i@ a coolamhsupplye9.iTke gatesinsent of ielaim, 8, wiereiman buater

surface,ofithg coolina ghannel i defined by anJppel. syriace of thestpychical

insert. 10. The gate’insert of claim 9, wherein the™ structural insert is a split
rifd. T ThEPdatE ifgetfof claim 10, wherein the split ring and the gate insert
are both manufactured from identical material. 15 12. The gate insert of

claim 10; wherein thes cgelantpassagewayys defingd in-eppesedmatinghe

surit_acelg of the %)llit ring. %SdA stack assembly in an injection mold, the
st%\cﬁl%ssear%%ﬁ/n}ncmdilng? augajtél?hrough which a melt of plastic material

enters aidldcavity adjagenvihechate; agtéovelsirtauiidhy ttgatea

whgreir a distance ketween the greqverand thesgate is substantially uniform
around the gate; a structural inésert in.and occu yin#ha meili'oritg oé .thg rogve
a opogve Ssurroun the § . 1S %\ce

for supporti Etﬁe gate insert; cc%gl%g o an%%? Efined at least in part by a

filaf Stiprae o the GRIOVR iflieh T SulbstaRtially pataféias tarid spaceH-fom™
a surfaeel of the gatedo a first surface of the structural insert, the cooling

channel prouiding sybstantally uniform fieat rangier hetween, the aforesaid
the groove for supporting the gate insert;
cooling channel defined at least in part by a first
surface of the groove which is substantially parallel to
and spaced from a surface of the gate to a first surface
of the structural insert, the cooling channel providing
substantially uniform heat transfer between the aforesaid

surfaces.

14. The assembly of claim 13, wherein the cooling
channel is further defined by a second surface
substantially parallel to and spaced from an upper part

of the mold cavity.

15. The assembly of claim 14, further comprising
a nozzle interface portion adjacent the gate wherein the
cooling channel is further defined by a third surface
substantially parallel to and spaced from a surface

forming the nozzle interface portion.

16. The assembly of claim 15, wherein a distance
between any one of:

the first surface of the cooling channel and the
surface of the gate;

the second surface and the surface of the upper part

16



surfaces. 14. The assembly of claim 13, wherein the cooling channel is
further defined by a second surface substantially parallel to and spaced from
an upper part of the mold cavity. 15. The assembly of claim 14, further
comprising a nozzle interface portion adjacent the gate wherein the cooling
chehnehés tusther defied, by arthird surface substantially parallel to and

spaced frp g syrjace, forrung the Qorgle inferiace pogion. 16. 1861 ¢

assembly of cl.alm 15, wherein a distance between any one of: the first
sUrfd&F SRS ‘cobfing ERAMAE aritfthe?sliface of the gate; the second

surface and the surface of the upper part 16 of the mold cavity; and the third

surface qr_a;d_ the suquge Shthe ri‘@;%?ée:ﬂ'n@ffa&%'ﬁrg@?t%ﬁlé%@@%Ugate
The gatetlnsert of claim 8, Whetreln the %aée insert is in an injection mold. 18.
THE g%fe ins&rt of ciim'8, Wherein themold is in an injection molding
machine. 19. A gate insert for a stack assembly of a mold, the gate insert
having aigate for coneecfing=a sadcetofomoatding mageriahwithe armeldcaviy d
thesgate insert havintq.a coolirlgjchannel er.rounding the gate and a coolant

1 1n an 1njection mnm 1in macliing.
passageway for gonnectlng the cooﬁng channel to a coolant supply, the
cooling channel is shaped to follow a profile of at least part of said gate and
spaced hya substantalheuniforardistancedram acsurface-ofithe geteatheold,

9@@4“@%%80€W§é¥@3346¥%53%Q@Q@é for connecting a source of

molding material with a mold cavity, the gate insert
having a cooling channel surrounding the gate and a
coolant passageway for connecting the cooling channel to
a coolant supply, the cooling channel is shaped to follow
a profile of at least part of said gate and spaced by a
substantially uniform distance from a surface of the
gate, the gate insert comprising:

a nozzle portion;

a molding portion;

each of the portions having an interconnecting
surface along which the nozzle and molding portions are
bonded together; and

the cooling channel and the coolant passageway are
configured between the interconnecting surfaces of the

nozzle and molding portions.

20. The gate insert of claim 19, wherein the
cooling channel is further shaped to follow a profile of

an upper part of the mold cavity adjacent the gate.
21. The gate insert of claim 19, wherein the

cooling channel is further shaped to follow a profile of

a nozzle interface adjacent the gate.

17



a molding portion; each of the portions having an interconnecting surface
along which the nozzle and molding portions are bonded together; and the
cooling channel and the coolant passageway are configured between the
interconnecting surfaces of the nozzle and molding portions. 20. The gate
insert of zlaim 19, Whereia the oolng chanralds further shiaped 16 fallow a

profile af, é‘%@&%%@ﬂa@ the mald cavity, gdiagentibe gate 2L he galg .n

insert of claim 19, wherein the cooling channel is further shaped to follow a
profile” o 4 Az fitatface &dialemnE YA A7 22Ttk GaRNASSHED! &EQim

19 heherein threg coblantpassageway comprises an inflow passageway and
an outflow passageway, each passageway being connected to the cooling

channel. 23. The gate insert of claim 19, wherein,the gate is configured to
form an Exendec 0 of A MOUIGH Pleigim A A stask LR Al 97

injectionmdlduird starkiassenily inehiling d gut® forconneetidg d source
ofunelging.material with a mold cavity, the gate insert having a cooling

channel surrounding the gate and a coolant passageway for connecting the
cooling channel to a coolant supply, the cooling channel is shaped to follow
a profile of at least’hat{-6f3aid At and spaced by BJ Satstantidlfy shiforre
distance feom engilrfacerofthe igate atheagate fnsert comprisingga aozzlerce

PHoR, AdTRKIIRG, PArien; eqch of thepArops Having an,inteyceanecting.
having a cooling channel surrounding the gate and a
coolant passageway for connecting the cooling channel to
a coolant supply, the cooling channel is shaped to follow
a profile of at least part of said gate and spaced by a
substantially uniform distance from a surface of the
gate, the gate insert comprising:

a nozzle portion;

a molding portion;

each of the portions having an interconnecting
surface along which the nozzle and molding portions are
bonded together; and

the cooling channel and the coolant passageway are
configured between the interconnecting surfaces of the

nozzle and molding portions.

25. The stack assembly of claim 24, wherein the
cooling channel is further shaped to follow a profile of
an upper part of the mold cavity adjacent the gate.

26. The stack assembly of claim 24, wherein the
cooling channel is further shaped to follow a profile of

a nozzle interface adjacent the gate.

27. The stack assembly of claim 24, wherein the

18



surface along which the nozzle and molding portions are bonded together;
and the cooling channel and the coolant passageway are configured
between the interconnecting surfaces of the nozzle and molding portions. 25.
The stack assembly of claim 24, wherein the cooling channel is further

shapedstotfollew saprefileyofc ampippee parrof ilnﬁ_mmbd pamigag@jaa&nbﬂje an
gler 26, Jhe stack sw,b'%géﬂaﬁﬁgé&%v@%%}”l&%% oling chapnel is

further shaped to follow a profile of "a nozzle intérface adjacent the gate. 27.

THE StecRHss_mBR 8P 81&Im 24, wherein the 18 coolant passageway

comprises an inflow passageway and an outflow passageway, each

passageyway beingﬂ%*“@féé?@ktoaﬁleeﬁ@@@%cﬂ“%ﬂﬂtr@z J Devﬁﬁ%%in the
assembly of claim 24, who?rgint e %ate is confi%téreg to form an exterld eold

ate S n,t1i re orm n ext e nub on, a, mo
nl?b on a mo?ooe p(lge orm. Q n mjection mold inc udll’lng a gate for

corirReeting a source of molding material with a mold cavity, the gate insert
having a cooling channel surrounding the gate and a coolant passageway for

connecting the cooling channel.to a caglant supply, the cooling channel is

. gl on 9!
shaped to follow a profllle OF at [east part of sai gate and spaced by a
ssStaRtty thiferiCdistahcefrain dtiifaderdithe Yatd the gatdhsert
camptising: anozzletportion;eatmaldingnportioncedcinaf thepafitkdns having
anjntercongedting surface alopgawhich Jhe nezzle.and,molding portions are
bonded together; and ,
connecting the cooling channel to a coolant supply, the
cooling channel is shaped to follow a profile of at least
part of said gate and spaced by a substantially uniform
distance from a surface of the gate, the gate insert
comprising:
a nozzle portion;
a molding portion;
each of the portions having an interconnecting
surface along which the nozzle and molding portions are
bonded together; and
the cooling channel and the coolant passageway are
configured between the interconnecting surfaces of the

nozzle and molding portions.

30. The injection mold of claim 29, wherein the
cooling channel is further shaped to follow a profile of

an upper part of the mold cavity adjacent the gate.
31. The injection mold of claim 29, wherein the
cooling channel is further shaped to follow a profile of

a nozzle interface adjacent the gate.

32. The injection mold of claim 29, wherein the

coolant passageway comprises an inflow passageway and an
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the cooling channel and the coolant passageway are configured between the
interconnecting surfaces of the nozzle and molding portions. 30. The
injection mold of claim 29, wherein the cooling channel is further shaped to
follow a profile of an upper part of the mold cavity adjacent the gate. 31. The
ingaction swold=0f ciaign29; wherein thes caalingachaswehis fusthee shaped to
follpw %Bg)fil%gf angzzle interface adjacent the gate. 32. The injection mold
of claim 29, whérein the coolant passageway comprises an inflow
passageway and an 19 outflow passageway, each passageway being
connectédto the cOuotingchanhelo83mdhel iméctoremoldof claime29in the
WQ%’L%” ﬂz};g g3t isepnfigured tofarmaan extendad aubgn amlded 1 ded
preform, 20

pre
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