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WO 2004/ 108389 PCT/ CA2004/ 000654 A GATE COOLI NG
STRUCTURE I N A MOLDI NG STACK TECHNI CAL FI ELD 5 The
wonvennssm rel ates in general to a nol ding st aekTaAAd0(4800654

partlcularly, but not exclu5|vely, appllcable to a
stack &OBATE CO NG BCHUR i ch 139 &
mold. In particular, |t relates to a gate |nsert
having a cooling chapeeint®ai GuRdiong the gate to
i nprove heat transfer for 10 cooling the nold.
BACKGROUND OF THE I'NVENTION As is commonly known, a

The NDheleNgishackefated njl_ﬁctg';@ﬁ]efmldimg a riblgimforpack and is

typi.cal-ly i cludes a cQ cayjt
partéﬁ§l§ &gge Wer t7°%The Xg%%s%%se t Q%P F%bl%a e stack
compaendw uspﬁnnﬂnthah passageralbéd @ngal@ﬂe¢h¥@@ghn01d In
part%ci%&angﬁ_ t ofq.tRermppl agti g pBat efh abrentess: a cooling

g cavity. The time required to cool the
changmelt @ﬂlrmoalml@gcoﬁhau nédten ERe POPHAYe, Berer tfrnsfer for
coolTRld tdavirdfarshas been filled and packed, often

di ctates the duration of the cooling phase of the

nolding cycle, and is a direct result of having

started cool i n@aAckEROUNINGE diHE (INUBNTTFON't that the

gate sits adjacent a heated hot runner nozzle (i.e

nozzle tip/insulator interface) and is 25 therefore
As 1B f €bmmbhlyo kewoin, Fhimoldipar titegkarfgr t fngegkion molding a
prefy %Cﬁg&i@ép%/m%ﬁgl@&éEnge@oQ@ €% f@cl@xi‘ﬁﬂﬁe%a‘i@{ea cavity,

produces a preformwth an extended nub pur pose
and op \giteh iBsest-encIpsul 3. aniySSHer F%E%Faﬁiyi E’?%ea narrow
cyllrﬂﬂ'ﬁ'lcféllf’gbblsgﬁg@f é!ﬂ_ﬁldl@&b ahff@)‘éttebe thraﬁg:d ivh#ch a melt of

post_- N process. n the case ef or ns
CheSIts T ALER LAy TRFBET S or o0 LA TR nt oy - The
timd egkfuieedystal ldoods the telthe ofl ephasedlctezmﬁ:raaltnﬂ'da in the

e gore resi;n cool I g T

gat%l?gt%ﬁpggl?ance of&%‘ﬁl%g hg %%le?l( %}]feg&?hgngl gj%ééd often
dictaftashe thfa ndhrptmductOéndtmoﬂQi@slfem ahegeof of the molding

cyc 1ROt enhga |1 Weca? Scit Nr@sufiesyd al'i‘év:@rh@“@taﬁt@@@mooollng last;
es eC|aI y in e gate region. Surface bl em shes: the

and,gj @qaegoplt@te()rﬁﬁ:ctﬁ;ﬁlqnpap W%g?,lts adjacent a heated hot

runner nozzle (i.e. nozzle tip/insulator interface) and 1is

therefore difficult to cool. This is particularly true of

"preform molds with extended gates. An extended gate produces - a

preform with an extended nub, the purpose of which is 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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40 solidified surfaces, are reheated by the bul k/core
material, 1 WD 2004/108389 PCT/ CA2004/ 000654 whi ch
woaosassishe surface to soften and be easily maPREMA2TH000654
_insulation properties of the plastic support, over
whichj ggusase the gearfafcoftohetLien t #Bdshef RIS O (Herked.  The

insulk€fiepm ﬁ:ﬂ)}ﬁ@f‘@:?eé hef stid agr aeheat sigpef£eclover time, the
Sonetinmes t

) ] is surface reheatin an,_5 be ver e
migrghélfh o £885e Gu ?n@uﬁgﬁFg gg§m£P8 Fﬁﬁ%ﬁﬁ:r.to cause the
suerEQ?EbMeaﬂﬂmguhﬂﬁﬁdmﬁ: $danett ings pahi by stodbeg reheating can

ref orns or ttenptin f.ur I i
ve ofidrl Penak T T imisiirite g Ts WA Qascher
while their surfaces are reheated can 10 cause the

GeomBEeh or Mg, Jaund dianet q{aﬁ@l%%ggﬁaﬂ@b—ée@@@a Obrdc®rms or

STTOOU T SUrrace 1o become W i nk or non-|inear. . .
attegpitisgmto dotitAtPOfCete. EipeRt 1R sdtﬂﬁéF@FoFEaitr%@r i maintain
theilheg@bauernet echayObkenE cCathberaldieviadat serevwhahedyed can

15 extending the cooling, tine of the injectio |_de
Causﬁréhﬁwﬂ??ébrqrﬁﬂ¥oqﬁﬁcéhﬁ%ﬁE@%rFotﬁﬁgo 1 PV gu%&%ﬁ%@ or the
smoolth eetirdacenl dbngbecynke woihkledngdheneon-kimeds. not Uniform

desi lLe b I j i
oo RRHTR 11T A (i L o0 "B BT oath 1o

overcone the aforenentioned problens is to introduce

e 20%1?%%%’@%%“05%0%1%9@ mEgye heat J1posfLfe@ndsomewhat by

) at "'part ,of the nold, (i.e, the n g) in th .
extegstiag THhe appt&aghthBS derRIdHe4SEH PR sgJdpg) preforms in
thei@‘hflfngllﬁm V\/ﬁbﬁreg_e‘%fﬁ tetﬁt@ib ofrihi cbatises thecobhijagtion molding

chann surroundi n e_gate. wever, .in.ge I :
CYClﬁéﬁﬁhﬁm? e?ﬁ%ﬁﬁn% t DI g Cha &qug%wi%%ﬁggé%n%¥01e time
incraad g gardl edraudtaviingy |ies siitrbiani s¥ptd mal  heat

transfer between the nelt in the gate and the cool ant

in the 30 cooling channel, due to excessive separation
one deppanech t her eeeneene tihe afonsmentiienacesPiobeRysr is to

intr%%md.é}g%CyEESlih?”Estﬂ_@@t@féeStSCL Ve rngaRafat heatdi stanseer and
is often a result of _having_ to, provide t

. e gate
cooliimgeraf ikat Padadhddts Mt r et®ir eth%e"é‘g%)sa’r% thye gate.
?cconnodate t he hi gh conpressive nold clanping 35
. force tha cts therethrough. The.two npst .comupnl
Thlsknamrﬁapg Pse e%nf"figﬁggtgﬁ nst T nd U A cémg??ﬁéent Ways,
ecackchahreli@onidepiraté¢arliing channel surrounding the gate.

However, in general i:erms, 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 is either a circumferential groove or a diamond-drilling

pattern.
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that is either a circunferential groove or a
di anond-drilling pattern. 2 WO 2004/108389
wOeCH4G62894/ 000654 The circunferential groovePCoMAR2003/000654
channel is typically forned  fromthe outS| de surfa
The sfingyanfpnentinler gragyacendlipe gReenelThEs sFX@lGPliMe formed
fromCe@ld N ichannelyli-sa88i be lkhal tedd nlﬂiﬂ@i:tl bdhlscent the gate.
desuaq%e, from flow d GCS per.s ive Eﬁ
The ERg s Curiia: FOBLEPBeEhEBER0MS BHAE ot Thet | By hde it is
des:.@abh& ar gupeh t he fgaﬁ;e dynathits ofpehspsouice/ sink match the
ant suppl nne ARrovided.thr t
Cmugragﬁg © F%r(?% Ys&l eorrlr‘l’lagl fim de ]? %hééqndggggr %al%\g %(r?und the
gateof tbhet@laaove)fl st@a@wersmry:eduscméﬁ e a9l arte supply channels,

provﬁgl%fd' QLI ALk 18 é%?l &F Sﬂllta%@t weby rhgtweenpdengkoaMf depth

he 10 must be capabl e of V\Athstandl ng
and (averadp! |@@p%].@ OE| 5&3, 96 OPiEC &L i g%%¥ab nmaheRpted by the

coan%qu*a@Uno of | #her @éhh@@anth @el, e@EtRsbIsi Zike Ofrbbee and the

web dictates a relati aration i st anc
gatepet edh HEtcoBP rﬁga]%a\f@r% P% %@1%% %Jen%nd%a gﬁ%ﬁled mold
clan@@es NEdrqge owidrotor p@mmmhtgaieeﬁmnﬂtm ef Incipgacyice, the

ternatl eI t k dri
requ&rrgﬁ Fe€%a %ru 2 a%%rgx?gngglggngoye&%%%&%qyap ]%%a@l%aratlon
distsmoeo lretiween hehgatcwolimed ¢hannelksandarheofoale appdy as such

does o'tn(%) Q%el %f%ﬂ%l Ydd cddlri% Jﬁ@ld’ﬁ@f&&ﬁ ant
hannel is typically six-sided, IS

conS| dered to be the practical design I [ mt Agai n,
Altetxlaﬁtlsﬂqu,— of thdegeanbhag aeaniely Iéo@IthS@nchéhﬁﬁﬂ.aprovn.des a

crode GREUEERES RS ERECLLYS 0L TR DS SRS che gate,
and g:aeteat eeashdttenft tdf anurgekyi nkE tobkasecsippl yoplanar drill
ineghanngt s, J:EELgt}]]hceJdl ¢ g?oﬁrgﬁxg%ukga.e A LPBiartigraiidalsided, as

NGl i ng Schann separation di stance
is behmkdarefle woobenghehanrartaAdlt Hiegkan Variés al AAgin, the

sizd Nl 1w e@&mlnéndcl{lﬁﬂ'ﬁﬂ the deé'@{ heabmt réﬁ”iﬁ@i}v dynamlcs

occurs onl é at a~ limted nunber poi nts, six in
e.

peraAsIidaIe cabe. WS (A | CHPALR YLV RoMERART 9 St garea of
the C@noadVveasBly @&fd@ed ROId g3Bequaditthat of the source/sink

coolant supply channels. Further, the crude form of the
toroidal cooling channel dictates that the separation distance

between 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 in the typical case. More

particularly, non-uniform cooling can adversely affect port

quality.

A further alternative is illustrated in DE 10024625, which

proposes a copper alloy insert ring containing “diamond
drilled” cooling channels. The channels result in 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 copper may also critically impact the

3
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A further alternative is illustrated in DE 10024625,
whi ch proposes a copper alloy insert ring containing
wOdbeanosss9 drilled" cooling channels. The chanReTAA2004/000654

result in non-linear 35 heat transfer across the gat
strughiehli sSewadeesablat  thar tRrhoreenhySEhbRST g atr? the' high
loadisNSemt wkieNg an extra, heat resistor is introduced due

to fhe gap between stainless steel gate and copper

alloy ring, thereby potentially reducing total heat
The tpﬁeséﬂt ithesrcthiodic e afd coOpperormaieatesd emboidialdnys seek to

act th 4/1 83 P 4
over] cCdr & sou\ﬁ/:’\gness (%t %%egg%r??en su%og%t?ee rlor art.

the' high loads, in use. The present invention and

its preferred e téFS@ﬁﬁ {RvERTOHR COMe or at
| east mtigate t e prror art. SUMVARY
OF THE | NVENTI ON One aspect of the invention provides
One agsicr i o ethef dnvanstiavk profideserh| gaoé anmerd, fomea stack

assegr%t S/r: P%_eré %V]tcf]g pgat gaf:gr%r@h'rﬁ%lﬂgn ESeq aH@l tthrough

can enter a nold cavity. The gate |nsert has
whwén com iuRe clemblel TateY buhdP g ERESHaPeMRAd £30Tdant The gate

insdRASIBGEVRY-SONNESt ERGRnED Qﬁﬁrohhalﬁgoh:h@zg g(éft@l’ll’&id ted coolant
a coolant supply.. The cool IE% cha nel sha
S

Pas SEGIGW tq@rﬁ%ﬂ% of* 1958t F FOB 1p9of %a FhFoolant

sup;ﬂ@;ﬂ?edﬂté/fc&)éybﬁgaﬁhaﬁhéy bni Bhapedditst dedd ow dtha h;a:ofile of
sSurrace o t

oo FLESEE! ARSCOR' yeePbhETAHhYed B SPULIRENEEL o omn

e of an upper
distearde dframhechmlshicfade ohdjiterafta he gat e. 20
Preferably, the cooling channel is further shaped to

follow the profile of a nozzle interface_ adjacent %he
Optigaad 1y n Hemrecepbbag neheanet hescEorthg e phipnad it follow the

proﬁr‘l@l@f iR §ppRe. palhe COoRAtmpagSagenay lmmah‘.%nt the gate.
prow ded by an |nfp

passage.and out f.l ow
e5BR dcfs‘Bngﬁé cool %H§%E’ﬁ§nn%]ilap%%c fo follow
the @ﬂﬁﬁﬁ@.ﬁe Ich ot eierabd yvimderctpmd alipaedrer tloe nedicd.
coolant flow through the cooling passage. In one
cl ass of enbodi ments, the gate insert is fornmed from
In $some g0blodivestsa nldzal eohafhgamdeanes| dl wgapamplaredeh shape.

The h@écﬁlm ﬁgséageway may be provided by an inflow passage and
an outflow passage, each connected to the cooling channel.
Each passage is 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 in the interconnecting surface‘ of either or both
halves.

A second aspect of the invention provides for a gate insert for
a stack assembly in an injection molding machine, the gate
insert having a gate through which a melt of material enters a
mold cavity. The gate insert has a cooling channel formed in a

recess surrounding the gate and a structural insert in the
4
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surface to be interconnected to the other half.
Preferably, the cooling channel and the cool ant
woassageray are formed from recesses in the PCT/CA2004/000654

i nterconnecting surface of either or both halves. 35
receAssetonduppeet dhe heatrvehrsonrt praid dée f gpfangate coolant
passhBSREly ¥ cohsdackA8SeBBIY ngh Afrdyiects 08 @Rlbdan® supply.

machine, the gate insert having a gate throu whi ch .
The aCcRElingf RREEFCH &fer &% 1 gedfcgc\ﬂﬁeffcerh ed Drofile
subsitam&talggrs c@eiﬁﬂ@écﬂn@yChsgnBalrféeérTeszﬂjameOtbectﬂss gate. The

surro I ng,the gat nd .a structur ' g he
CooLyA% 0FAF DR B0- PRSI GH 54u%%§€éj§d§“§’et %Pé%ﬁ%‘or?b&t the
gatel.he gate insert and to define a cool ant passageway to

connect the cooling channel to a cool ant supply. .The

cool ing channel has an inner surface with a profile
In samstanbpdingnges i ide WueBuFREERCEd|cebRet 60PRdng channel

is RAGedT®y BCAHdo Shamel dfs wHbdanidaldal uridera y
spaced about the gate. In sonme enbodinents, the outer
surface of the cooling channel is defined by an inner

Pref%ﬂaﬁﬁtgﬁ Oclfhé h@t&hbuaﬁ:aualin;jmeﬂis 1prBvétiedalidy, at selit ring
structural insert_is provided b Splai tri .
and RO T RRETIRE b%a%eg?négéllﬁgfihgnogg%segi 4 mating
surfimtdsn@f slivef apdsi ofritdee split ring. 15 A third aspect

of the invention provides a stack assenbly in an

i njection nmolding machi ne having a gate through V\hingbh ,
A thingblaspect tokr Wpl ABVPRE1ARL BEPHL ISt & StRGHpIaFsembly in an

inj egc,ac\ﬁ.:c;ry n%?ﬁlhc?i@ﬁj‘ltméc%lﬁizg@t E?Viﬂ-@eagghee: %h&bgl@?umﬂ%d:}b)a anelt of
ool.i ng channel, the cooling c nel i, efj ne t
thenmoplias Ci?arn't‘atb%r]aﬁ‘]fi?%?eg%r?a@ﬁaihf@ﬁli d Jacenq" the gate.
The Sﬁ@as-leantiisal kyrpanaldedl by aad spatedgf rohmmansly f aclee ofcooling
t at e 0 ovi de_subst anti I uni for . :
.Char}ri'egln Serd%%%%\%%naé hgeaﬁpo%gsg%gks%ﬁ %ce%.fg,&!;%rdﬁ ancge tvg)thh 8
substartefedrinecbdest el o &hé shacddagpest cofsuf@ce®L the gate

to ié)q%%gieon subl® 029/4179, chanreln ShEUkt hepadgfbredobywd@en the
econ

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.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiments of the present invention will now be
described with reference to the accompanying drawings, in
which:
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surface substantially parallel to and spaced from an

upper part of the nold cavity. Optionally, the
woaalsimgpsgehannel is further defined by a thir#@Csuakena®ooscs4

substantially parallel to and spaced fromthe surface

form ng a nozzle interface. The di stance 30 between

rrc.the fiistospifase of thescoalirikddnnelr anthd hgjate insert
surface of the gate; the second surface and the

- strustiprgeeVdPeAe I DUFBEESHERC AP he nol d cavity; and/or

the third surface and the surface of the nozzle

interface i s preferabl eater than . |
FIG.DRSCH P W&lﬁm%%%e%réﬁ}: érﬁngdllrr?rsg%}th 5y De used
witht Baepyasentnsrvenbifodmiw.l IL;now be described with

reference to the acconpanying drawi ngs, in 40 which:

5 WD 2004/ 108389 PCT/ CA2004/ 000654 FIG 1 illustrates
FIG.a ¥ irstaendodi aeavasiophefgdthe isiwarstusi} yepapet to be used

with/ieewed  ikn ¢hasstsegtiFqRy;. 9;FIG 2'is a top plan view
of the structural insert to be used wth the gate
insert of Fig. 1; FIG 3 is an end elevation of the
FIG'Etﬁucﬁylﬁﬁfifffﬁz_4fﬂggtdﬂaﬂjemwoahnkhﬁ gafe theergatod insert
ig. 1; . illustrates _a secpnd enbodi nent of
StruFﬁgrﬁht¥1@W?grﬁn §FFﬁ%TfW%§t3ﬂném§ﬁ&fn cross-section;
and FIG 5 is a cross-section view taken along |ine

5-5 0 [ . 1 r a I [ 0 ]
0 372 B B Spoiar PoP LBl bR bR g s cbe ris. 4
and BEIORIPRLER GF TOE WREFERRED EhBEREMERFOSRI2fadd of the gate
insdfgntioned above, a nold stack in an injection nolded
machi ne includes a gate. The gate is preferably
encapsulated in a gate insert. The gate insert is a

co O _hiisdre TaioN [OF IHES P | BMBODIM
portions: a hot runner nozzle interface, a nolding

cavity and a gate. The _gate js.,arranged b
As mentigged aboéL, a moldgstack in an Qn%ecifgﬁﬂhofggé 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 is arranged between, 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 wunitary item, although as described
below, it could be manufactured from two or more parts, without
departing from the scope of invention. The gate insert 10 has
an aperture through it comprised of three portions: a nozzle
interface 12, an upper part of a mold cavity 14, and a gate 16
which interconnects the nozzle interface and mold cavity. The

gate 16 could be elongated to constitute an extended gate.

A coolant channel 18 is provided proximate the gate 16 between

the nozzle interface 12, the mold cavity 14 and a structural
6
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25 connects,' the nozzle interface and the nol ding
cavity. In this exanple the nolding cavity is for
woanwiogpsh he dormed end portion of a preform TCTMMngmmmm&t
to the first enbodi nent of gate insert shown in Fig
insert 330 2 Tandatidwhar i sthhowpoteght EnpRBELt 180 Sﬂl&r‘fOémdS the

gateSt_L%Ckl%s%q'ggey prodignidat ecd nsert io W§l@ vBi taey iftrem Fig. 1
t hough as descri bed _bel ow, ul nuf act ur.e

thatf r’fé“%ﬁ t 40 B o FBaPRFts 1 & %ﬁoﬁh"apﬁ’ at?cfl ﬁ@ﬁ?gm%‘{?gtamlally

the %@Etﬁl‘éf d nvierd :']@zﬁ.lteTtw gatzafeﬁaﬁﬂtl}ﬂ.Ot]hascoamant channel 18

) rtu u r.i sed r |

is éﬁ%&lé gg ngé fgeél a Bréglégrgﬁ%Peﬁg %ﬁ}fé%esyof the

nozzlé, andeafgate 1B amtdcmqm ecevnnect $4t hedhagene the gate.

There% .errf ag S‘r and 1meld cavi t froxxhﬁlggaﬁ.etﬂlgtc Quled cl&‘)lant channel

gated to constitute an extended gate. A coal ant
18 lcshaiﬂfeine@ iirs Rﬁﬁ‘\/lléhédt]@?%%ﬁﬁ%’@af:ﬁé égte £6 3Pt wélen Surface

20 40 étﬂ?&:t‘:&?@lﬁl L FaCe12¢ ot Q?le'milﬁfﬂéﬁié ty7 14rfantleca gate 16;
_Structural 004/ 108389 P 004/ 00654 _inse

‘surfage | past |%%H%tran§’rf%ljc3éopéﬁf" ﬁ" nne?  F8Ss (T 26 which

partt:l_%@.lygatﬂ@fﬂzﬁesl ghel Qﬁ@zx)lé)xumtéytftmel tle t awd] |stpeface 24 is

subs m g %F%%vl% ?% Ant'i ﬁCP§| gfe%e pr ofg']l: g : g& the mold

cavigat a416. Preferably t he cool ant channel 18 5 |s aI SO

shaped to follow the profile of the surfaces of the

nozzle interface 12 and nold cavity 14 _adj acent thf
Prefgaedly Theeefdistange wortweers e f camleny: FheRaelt Hgrtaces

20, Céb?'f ahb (2'248@313512 tHS !résget:t?e@ Igau@rin@yrbt heaefaces 27, 26,
surfaces a ) ace S su anti.all
and 7 gl §epub ?Baflﬁéagg?' Dyt tﬁ% §aee® Srlefﬁeda I%aqk?:%dlment
the %tﬁmlﬁfﬂbaiﬁﬂ&maél Yepacain edhdse tmméaCQSZ@mmmately 2
artia defines the_no C 2 d faﬁ_@j
mlllzlin?tsr suﬁgtfrﬁl P1 y*paral %nth?}lE%tﬁlg ?p%%]%u%rffggg 28 ection
pressfurtde axnl cixiedvialanpindg Fdredser abl y the di stance
bet ween t he cool ant channel surfaces 20, 22 and 24
and the respective gate insert surfaces 27, 26, and
It DB esvhsdeeanthak| FhenidaniAnt reharnpl el 8r Fag e profiled to

any‘ﬁgéﬁﬁﬂ“ﬁﬁstaﬁé@ QQ&bﬂHthlﬁbaﬁ%% @@q&ﬂﬁédfﬁﬁﬂﬂlng rates for
surraces I s rOX|nate |nEtre

the 3BF8, nedisifEnl Cf aFLdtet ok PRj SeUeHR L L LRIty (#hile at che
same time balanc1ng the 1likelihood of surface Dblemishes or

geometric inaccuracies occurring by reducing the cycle time.

Tn 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
insert 30 is inserted in the recess. It is the structural
insert 30 that provides further definition of the coolant
channel 18 by defining an outer wall 21 of the coolant channel
18. The structural insert is therefore of an annular

configuration.

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 passageways 32 are provided, thereby
i 7
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20 pressures and axial clanping forces. It is
envi saged that the cool ant channel 18 can be profiled
woOaoo4angssgesi gn di stance according to the requPCeaA2004/000654
cooling rates for the gate, thereby to mnimse the
commeny.seainionicap hiid efh#lghéhzgughm.thﬁ recBRIrkeiei fyrEpee 21 of

che 1A foce 1Lt shet ason ks spiis e 3
( _ y reducin cycle tine
of the fW%%terﬁ%’cﬂ-nentTﬁPI L%@}Ja‘f'edﬂig’i? F%8 yi’t,s tlﬂ%nufacgured of

sim:i.‘lt@t%4 aﬁ&te@?_amneto 18&tHes rpd achgeed byfoachexamgler stainless

erw s ormn 30, rece 23 includiLng s

scecdy" S5t e T PR SE e LighBEb oS PR, suppor

to. Wuppgate t hesgatelDnséen Msriaicak ufoneeas armseper3®d sthrough
in ed in rec IS the in t

the S(ﬁﬁ% rg%r o&ittgg]s{ furt e?ﬂ%%#léhi ti o?fo%%tﬂﬁ%ﬁ_‘ic%ol aﬁtFlEa coolant

passelgewaels B2 byrelesineAgsean asuter makeh2ther ipfdoposmshioutilow

coo1GRANNeha3Re18. iFhes SLEYSEY ab1dfseihaks tdwspfot egate insert
an annular configuyration. In the preferre

d : .
10, eRBBEPRENICO t RBLANFEEL UrRE (CREEMEIROVPSUPR ARE FBiLfFain the
cool@ntd Sefitmr QoShewn | e scaryandtBel nivfliadh and outflow

inflow 4Q.and outflaw coql an S 32 are
Pas SHASHEYE, glzheIF‘%B%l e B g e BRsh 09 0obRE, cootant
chargeimunitatheg ceodltiyng¥a e d (hheosdiowrte exThei massageways 32
S 1 t C n : i.Q. : :
are Y{1E5CE ang! BRCOAN £hAONSL HE CHO sBLiE ripg 30 for
the sphke ofngedsei o fnaritaEdeFene of alﬁenma&er@é{Yerg%?Yt gould be

Forndde @tdidnNsald .sd10rt exaiplsp stainless 5 steel, and
fits closely within the recess 23 to provide support

to the gate insert 10 when vertical forces are exerted
In dn¥ s tbe embdigestack thenpanentissePrtefier gitoyiddd with a

. cool ant assageways 32 .are sjze t t .
Splqorqh‘ I gg\/ &R oﬁﬂ%gd\#g JGorant & O&rﬁeﬁﬁ%?ﬁy aggg\?isﬁ{}gpﬁee O-ring
grodiex 3®cellesrgapeovised, haw iheFédy fo &y nfeeeiving O-

. e.c ! a p Nt Al ool ant nedi um ’
rm@b%%%%%r%&éﬁ% y%tﬂ?%f fs fa%ﬁ%e%ut f1 ow

passageways 32 match the standard | ocations of the

A s%gggl@nt emﬁgéglggﬂé iirbd_t Hglﬁ@éﬁirb‘te@ aig (FiQis shawnandTre. The
S0e . :

secqg'fdtepfgbc\é\%{rﬁ%m‘: i %%r gémlf',ig%t ?:o %Ihoeanitrhs 5 1r|1l%otdjlnl1enr(13t ,34with like

parts being identified with like reference numerals, but with

the prefix ‘1’.

In this embodiment, the gate insert 110 is manufactured from
bonded halves, namely a nozzle half 1l1llla and a molding half,
111b. The desired cooling channel 118 and coolant passageways
132 are milled, or otherwise formed, as a recess from the
interfacing surfaces 113, shown in Fig. 5. Thereafter the
nozzle half 11la and the molding half 111b are bonded by
suitable known means, for example vacuum brazing, described in
more detail in US Patent 5855983 the content of which 1is
incorporated herein by reference. In contrast with the 3-part
structure of Figs 1 to 3, Figs 4 and 5 benefit from a reduced
port count and fewer thermal/physical interfaces arising from a

2-part design.
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15 the sake of ease of manufacture, alternatively they
could be formed through the split ring 30. In one
wolems0gd89 enbodi ments, the gate insert is provPdedA4800654
a spigot 36 for engaging with a nold cavity and, )
Aga1$U|t@BI@a@aﬁuﬁfeﬁkykﬁth%% %@,aﬂﬁrﬁPéepFBVPHQH,l§h6WWprlsed
of iiﬂ‘ré:% gpog}tigﬂézreéehkﬁh%geo'iﬂﬁéhgﬁaé?@ ag 2,0 anoviper part of
wet/dry" surfaces. A secqond enbodi nent is illugtr Egd
‘sa?v teonozzle

mold; wamigy. UandP3d Fh8atseddid i MBhET P EFm

intet#achi bt sebadiceetty.with like 25 parts being
identified with Iike reference nunerals, but with the
prefix 11'. In this enbodinment, the gate insert 110 is

A coeiahact chednétonildonted tredwieded napmdximak@zthe hggte 116

betwl‘ielna t%lrédf% lding hatf.. Bo1LhR. cAberdesi cadie9ohinnag Like
channe and cool ant passageways 132 are nilled, or
the ofhesti sbasimant as ther ceeakanf ofidiE e} ntldff agvhgounds the

gate> rj;éi,ceﬁ'l 1BosshovBxini E9codSitThereafwerlt be seenzlfeom Fig.
ha Lila and the nolding_half 111b are_bond b .

1 Cu (9 o RAAR nEHAGT e on 1okl P ARb U P RLRY, Che Profile

of ﬂ%%&lt{@.dfi]i\khé%]mw_d’ehai tobbatS Patentl5838983 tadieso shaped
ontent o [ i S ncor por erein f erencs

o FaLoh: 16 SREEY eno b A PRUGERLRNEE DR, SEAAR e ace

112akidysneil dndabibendflidt ddtament etheegatgort Thenefang, it will

ewer r I physical S f :
e BT P, ol ot oy a8 aceines
fourpgeuntacer gafe ilASerand102fas aPahft utelt AfougiPy tantially

. pars0@Y | §8dchef JUYWRRPOILT 0BE: thdogate interfagartdde 122 is

an upper. part of ld cayjty 114._ and ate .11 .
subs#AnH dliiver &7 ( B8 nb2S oSUFERERT atdoand bty Partially

defitc‘rfé/si thhe 5’1d3z6£1)@g| hntechacsel1218 Ssifeod déd proxswetantially
e gate et ween. t It 2
parel_;g]redl cHOi %éelﬁﬁp?ﬁ kQurE%gg?ﬁZjSe oP %!g.lfea%fé ﬁg{}gt&hqwl and

. et i'rst enbodi nent, t
sur fzont ah2l- dedinels 148radipdindeutvardat e (216 8%4erdI0gde spaced

cur PO F by tQdifacdt 190l | baseghr aMdi §revious 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 is, 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 f£luid communication through the.
exterior surface 121 of the coolant channel 18. Preferably,
the coolant passageways 132 are sized so as to match the inflow
and outflow coolant channels in a cavity plate that receives
gate insert 10, thereby to optimise the channel volume and
maintain the coolant medium velocity. Again the inflow and

outflow passageways 32 can be positioned to match the standard

locations of the coolant channels in the cavity plate.
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10 4 that the cool ant channel 118 is shaped to foll ow
the profile of the gate. Preferably the cool ant
wohenne$3sd18 is al so shaped to follow the proPCreEaa604/000654
the surfaces of the nozzle interface 112 and nold
Likec &hiet yzlrszrp stjoesdmenthe e elnSoel eFoFe, 11P Wl progdded with

a sp g?j d’fbg]ﬂ:dlg eflghbahgt ﬂ?tﬁo‘ih@“mdl@rﬁ@\hﬂ- 8ah8 sultable 0-
i ne four surfaces 22 and. 124,
rlnglzgr@%vg%bslt%tuéﬁly apar d?lr%‘rl‘i‘ tﬁélsgPFacéniﬁ fgate for

rece&b@ngaberiﬂigs Sur hiace ol 22 oks des thretcaditrival lsyrfarcald eI
to the surface 126, which partially defines the
nozzle interface 112. Surface 124 is substantially

Thuspathéfﬁlgko vhewvigest surfate 1Lz8sefttHd nmoldOcafpry a stack
an 0 a fi r adiqgl | r
asse(n%)?(yex 3 oI?l épgl%é%%% de Q@é f6' q.l% th 2%1@ #h¥ch a melt

surf ce fromsurface
of wilaktite rqzﬂrt‘eem“mﬂs emveFisent , Mok ef S ELTY tlﬁlfe dﬂ%flan@%e gate

:Lnse% t%ﬁlﬂ% aCoQl sty éh@ﬂaﬁheiurf@09§18l&rﬁéﬁﬁqdﬂ@ the gate
an e resEectlve gat& insert surface }iﬁ 6,
16, did 1081ah oF29l $09s CRARRE I)}Surﬁl'faé’r# %9 if |%‘|$ profile
of QQOVQeaEEe paetanbf]ghgamalh ddgei Sl6for1196(arq1h® spaced by a
gcess f.r t he d nter. f
subSATS G LI 4FF 6E T K SOASY ASaT TR0 PTGt ore  Date:

structural insert is reqU|red in this enbodi nent. The

Benef.r}.lcil%gflggd i Ll Quy @nkrggleéés@e%blqatﬂf eoll Srofiled

Fecess e sane _surfaces, thereb
oolgmayi ¢hagneds f EQi da@b’nnﬂﬁﬁééﬁiond%ﬁ?%ﬁﬁ tfgom the cooling

med:.%fe{edr g%liléuﬁfftéﬁgrﬂazilnoqfdtlh@e RO, Cd:él-bgﬂ_‘zél@cﬂengatg nub if it
, he cool an sa S ize
exisd$.t o0 n@eh tﬁgzlzlldel ow r@ﬁ]‘%ﬁ%‘%cool"ﬁ% (fﬁtgﬁnel :sourfaces
Fur%ﬁéﬁhdﬁwlhﬁthlatﬁethg&téeCBSVegjﬁﬁ gate beseot @efined by a
erehy to optimse. the ne ' ' .
Str%4%¥'€goléﬁ? #&%ﬁfﬁ%vé?oc EQQ A%g¥%&#%§cﬁﬂﬁybaﬁg s, i.e.
maxumﬂédawvmhssagemaﬁsaSmemmﬂﬁypME@dlmﬁéalt@ﬂnﬁlﬂPX4m9mproved

r of h
serfds al dﬁ”{b%cﬂge%srtog&é/ e %/%B%%ﬂb%%%ﬁ “Li ke

the flrst enbodi ment, the insert gate 110 is provided

FurtMddhno Sp'tﬁ%t éé”@léu@ﬁ eRUAAIMgiw tint ke o8 dthavinh] contact

and sui table O- '
Wlt].’t hghpg;@?b(e ggp@rgelggg tgr o%\égﬁm}.gg’ lil'e459t atc(?:a%r %VI ded IA so, 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.

Tt is envisaged that the various changes may be made within the
scope of the present invention, for example, the size and shape
of the coolant channels may be adjusted to the shape of the gate,
mold cavity and/or nozzle interface. For example, the structural
configuration of the gate and coolant passageway of the present

invention can find application in technologies working with

10



receiving Orings so as to provide "wet/dry" surfaces.
5 Thus there is provided a gate insert 10, 110 for a
webtemkioszassenbly in a nold having a gate 16, 1R6T/CA2004/000654

through which a nelt of plastic material enters a )
diffepkdtcaviteripds 1dupn helgatsc, | RGetDIFRFRELE BB GSTy working
witrcharnel 2180y418 surrounding the gate 10 16, 116, which

cool ing channel is shaped to.follow the profile of at

| east part of said gate 16, 116 and spaced by a
Obvigkistgntited | yatsi teomidios tsenae thrmem ¢hetber fraesenft thevention

. at.e. eneficiall his con vi des :

1s %%R&ﬂﬁqéiﬁ'%? S?EF%PQ 15 éggﬁﬁ‘g cigﬁ%e SO?otgﬁygate insert

10 wdesi mey dicgt dmeeldderm tdmeiasgol3tng nmediumto the
preform nol di ng surface, extended gate nub if it
exi sts, and nozzle tip/insulator interface surfaces.
Furthernore with the gate 16, '116 now bei ng defi ned
by a structural configuration that intrinsically
returns, i.e., 20 nmaxi m ses, the use of a conmmonly
used netal or alloy, inproved structural stability in
the gate insert is achieved. Furthernore, the cool ant
mediumis in close thermal contact wth the gate
thereby to maxi m se heat transfer. Al so, the 25 heat
transfer is adjustable by profiling the | ocation
adj acent the gate nub, preform body and/or gate
nozzl e area by adjusting the |ocation of the cool ant
channel s. The present invention and its preferred
enbodi nents can be 30 incorporated into the existing
designs to be supplied to new nolding stack or
supplied on a retrofit basis, thus allowing the
cooling inprovenent to be applied to existing nolds.
It is envisaged that the various changes nay be nade
within the 35 scope of the present invention, for
exanpl e, the size and shape of the cool ant channels
may be adjusted to the shape of the gate, nold cavity
and/ or nozzle interface. For exanple, the structural
configuration of the gate and cool ant passageway of
the present invention can find application in
technol ogi es working with 10 WD 2004/ 108389
PCT/ CA2004/ 000654

11
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different materials than plastic, eg thixotropic
systemworking wth netal alloys. Obviously, the gate

woaoel4imgpsst ruct ure of the present invention 5PCE/CA2004/000654

applicable to alternative configurations of the gate

WHAT ITSelCLAIMED F&: may not include a spigot 36. 11 WO

2004/ 108389 PCT/ CA2004/ 000654 WHAT IS CLAIMED | S: 1.
g%%? insert for %aggag%s%?é%n@i%a%gél o} rﬁg(ﬁed Jatfe gate

haV|ng a gate throug
imtserital hadizanaersadre atlmedetle avhigh t He gase. | meditt material

Coﬁ'ghébfoglﬁgiéjgggﬁ% SuEﬁQu@@ﬂéJiﬂﬁéﬁ@tﬁaﬁﬂﬁgaa cooling

ant passagewa connectln I n the coolin
chamrell t UFTERBIERT stls y 92 %he ||éh WA [Rassageway

shaped tiod,oliow sk prigfd l»dfiraf cHeaasdl Ft&fta ofoskdnk supply,

et 20 B B LY B Cprorine o

ilnsest ehkrel abm 1say\ﬂer@ttetiae1dcospan:@dchb19rnea isubstantially

furt er I I f
T AT e R s PP B

| nsert of cl ai m 1 V\,her ein the cooling channel is

ffﬂér§%téh§HQQrEo EOHIEWHﬁJPrQﬁhéEeQﬁ 8hB0zdAing channel is
interface ~adjacent the gate. . %ghe gate insert
a

drurdihegsim fihan%r EPntPRéO¥ o é’fﬁ"fﬁéses wWBY UeBRLr Pegd ©of the

ab I a0 tASRRERYEI attk afatalt f | ow passageway, each
passageway bei ng connected to the cooling channel. 5.

The gate insert of claim1, wherein the gate insert
2Phe ot & S¢asarnozf] el hndvibeneidi nhehaldoligwerhannel is

t e n ace The te | o £
" SREPARE ] B nee g0 TO° 891, LB Plnercace
pekageviaythe egdter ned froma recess at the 30
i nterconnecting surfaces of the nozzle half and

mol ding half. 7. Th
dﬂﬁ%rgggﬁ gﬂsﬁﬁé ﬁé%e aIe Ipsekgrggnc% éné%ofgg% bassageway

comprises an inflow passageway and an outflow passageway,

each passageway being connected to the cooling channel.

The gate insert of claim 1, wherein the gate insert
comprises a nozzle half and a molding half, each with

interconnecting surfaces.

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

The gate insert of claim 6, wherein a portion of the recess
is provided on each interconnecting surface of the nozzle
half and molding half.

A gate insert for a stack assembly in an injection molding
machine, the gate insert having a gate through which a melt
enters a mold cavity, the gate insert having 'a cooling

channel formed in a recess surrounding the gate and a
12
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I's provided on each interconnecting surface of the
nozzle 35 half and nolding half. 8 A gate insert for

wa 28i4a0838assenbly in an injection nolding mcRCIEA2003®00654

10.

11.

12.

13.

14.

15.

16.

gate insert having a gate through which a nelt enters
stmiatwad tinsehe dat éhiens@aesfvipgsurpessl ithg 4mte insert

n i S PRI hNochde, gate il ac
%gﬁgmggog%%%%%éég %8%%%%50 4/58%§g§hns ructural i sertOnneCts

ithe e ldas Chanrehpet t2 13RO Y- &ha gooling channel
defiingy aawodhast passagewaythhat priofilse,pLonineltys defined by

the cooling channel .to a coolant suppl the cogolin
EhHTRIAC R B THHE St B &t T A Br DY P oche date.
partially defined by 5 a surface spaced substantially

1 fo f he -g . 95 T e i '
ULy 1A88ELBe OB Rin e PBRENE, BFRECL FhEI g of the
defd ew byhamriained ssudefteedf Brie amt dggiak alsuyrdges . of the

10- A0 Hhe gateqimsert of claim9, wherein the
structural insert is a split ring. 11. The gate

insert of claim 10, wherein the split ring and the 15

oph€ basertimya-thodh amathacturdtefeom ichentstdlctural insert
materital., 12, The gate insert of claim 10, wherein

the TR HHt THi%ageway is defined in opposed mating
surfaces of the split ring. 20 13. A stack assenbly in

L nj [ d, ct a a : el udi :
SRS YES, e St Bt ab SRR, LA\ 4G Bing ana ene
oAt dinesdt yare| beehtmamef gaftered hergat &dpeihgal material.
surrounded by a cooling channel, the cooling channe
defined at least in part hy a first, surface mTicF i S
stRt dREPalR§ess Rr RdM Y anPSifided 1T 0P St fRRESAgeWaY
of s tderpad® 10 Provide msthsd amithdys uof f ohen hpait ring.
transfer between the aforesaid surfaces. 14. The
assenbly of claim 13, wherein the cooling channel is
30 buntkerastedibled by ansdoygiet tsiof aveldubdttentstadly assembly

glg@%&ingt 9 SPafedudh OhARRURPehe PN b Ofp 1418 P! flaterial
enters a mold cavity adjacent the gate, the gate being
surrounded by a cooling channel, the cooling channel 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 between the aforesaid

surfaces.

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.

The assembly of c¢laim 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.

The assembly of claim 15, wherein a distance between any

one of:
13
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17.

18.

15. The assenbly of claim 14, further conprising a
nozzle interface portion adjacent the gate wherein

woOher4ciogdsong 35 channel is further defined byparida2em/000654

surface substantially parallel to and_spaced froma
suthacéifrstnisvyfiawe mzziee rrRedirgcehsmglomndsthepgurtace
assegpl ypaf ,gLal. m 15, wherein a di stance between any

40 one of: 13 WD 2004/ 108389 PCT/ 004/90%354 t he £ of
fiEBe SGCaCe PHriIee cBBf %tﬁh%c%na t & SsdfifRige PArt ©
of theeomabed theisgcoafddsurface and the surface of the

upper rt .of he nol VitV t t hi . .
su ?ﬁcgﬁéﬁg ?Hﬁ%gﬁ?fggg g etﬁérﬁggglgfiﬁggrpg%%}e jptertace;
fisegreattlranhannth mh7. The gate insert of claimS8,

wherein the gate insert is in an injection nold. 10

18. The gate insert of claim8, wherein the nold is in | .
Fhe igsjtectineendl dfngled&hihe. whgregan the gate insert 1s 1n

an injection mold.

The ‘gate insert of claim 8, wherein the mold is in an

injection molding machine.

14



