Office de la Propriete Canadian CA 2525078 A1 2004/12/16

Intellectuelle Intellectual Property
du Canada Office (21) 2 525 078
g,lnngaiﬁrri‘:g:na " mfs?t?yn%ya?\; " 12 DEMANDE DE BREVET CANADIEN
CANADIAN PATENT APPLICATION
(13) A1
(86) Date de depot PCT/PCT Filing Date: 2004/05/03 (51) CLInt./Int.Cl. B29C 45/27(2006.01),

B29C 45/73(2006.01)

(71) Demandeur/Applicant:
HUSKY INJECTION MOLDING SYSTEMS LTD., CA

(72) Inventeur/Inventor:

(87) Date publication PCT/PCT Publication Date: 2004/12/16
(85) Entree phase nationale/National Entry: 2005/11/038
(86) N° demande PCT/PCT Application No.: CA 2004/000654

(87) N° publication PCT/PCT Publication No.: 2004/108389 ELLIOTT, GORDON. CA
(30) Priorité/Priority: 2003/06/05 (10/455,469) US (74) Agent: HUSKY INTELLECTUAL PROPERTY
SERVICES

(54) Titre : STRUCTURE DE REFROIDISSEMENT D'ENTREE DANS UNE GRAPPE DE MOULAGE
54) Title: A GATE COOLING STRUCTURE IN A MOLDING STACK

(57) Abréegée/Abstract:

A gate Insert (10, 110) for a stack assembly in an injection molding machine having a gate (16, 116) through which a melt of
thermoplastics material enters a mold cavity (14, 114). The gate insert has a cooling channel (18, 118) surrounding, and
substantially uniformly spaced from, the gate (16, 116). The cooling channel has an inner surface with a profile substantially parallel
to the gate. The cooling channel is further defined by either a structural insert in the form of a split ring (30) or by a recess (23) In a
two-plece gate insert having interconnecting surfaces (111a, 111b).

EORUIORIOR . o
b gy

I*I ) . Pen, B N o
C an ad a http:/opic.ge.ca + Ottawa-Hull K1A 0C9 - atip.://eipo.ge.ca OPIC 48 & 7%% 110

- SRR RO S 2 A\-‘
OPIC - CIPO 191 -




04/108389 A1 IUIH V! 00 AT A 10 R AR 0 O

CA 02525078 2005-11-08

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization

International Bureau

(43) International Publication Date

16 December 2004 (16.12.2004) PCT

(51) International Patent Classification’: B29C 45/27.
45773

(21) International Application Number:
PCT/CA2004/000654

(22) International Filing Date: 3 May 2004 (03.05.2004)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:
10/455,469 5 June 2003 (05.06.2003) US

(71) Applicant (for all designated States except US): HUSKY
INJECTION MOLDING SYSTEMS LTD. [CA/CA];
500 Queen Street South, Bolton, ontario L7E 5S5 (CA).

(72) Inventor; and

(75) Inventor/Applicant (for US only): ELLIOTT, Gordon
[CA/CA]; 3 Burkston Place, Toronto, Ontario M9B 3E4
(CA).

(74)

(81)

(84)

(10) International Publication Number

WO 2004/108389 Al

Agent: SMITH, Derek, K. W,; Husky Injection Molding
Systems Ltd., 500 Queen Street South, Bolton, Ontario L7E
585 (CA).

Designated States (unless otherwise indicated, for every

kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KP, KR, KZ, L.C, LK, LR, LS, LT, LU, L.V, MA, MD,
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG,
PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM.,
ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,

GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
/W), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IT, LU, MC, NL, PL, PT, RO, SE, SI,
SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

[ Continued on next page]

(54) Title: A GATE COOLING STRUCTURE IN A MOLDING STACK

& (57) Abstract: A gate insert (10, 110) for a stack assembly in an injection molding machine having a gate (16, 116) through which

N ;3 melt of thermoplastics material enters a mold cavity (14, 114). The gate insert has a cooling channel (18, 118) surrounding, and
substantially uniformly spaced from, the gate (16, 116). The cooling channel has an inner surface with a profile substantially parallel
to the gate. The cooling channel is further defined by either a structural insert in the form of a split ring (30) or by a recess (23) in a
two-piece gate insert having interconnecting surfaces (111a, 111b).

O
=




CA 02525078 2005-11-08

WO 2004/108389 A1 | IHIHHVA!H /AR O DA 101 AN AR AR

Declaration under Rule 4.17: BY, KG, KZ, MD, RU, TJ, TM), European patent (AT, BE,
— as to applicant’s entitlement to apply for and be granted BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE,

a patent (Rule 4.17(ii)) for the following designations AE,
AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ,
CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE,

EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS,
JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT LU, LV, MA,
MD, MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM,
PG, PH, PL, PT, RO, RU, SC, SD, SE, 5G, SK, SL, SY, T/,
ITM, TN, TR, TT, TZ, UA, UG, UZ, VC, VN, YU, ZA, ZM,
ZW, ARIPO patent (BW, GH, GM, KE, LS, MW, MZ, NA,
SD, SL, SZ, TZ, UG, ZM, ZW), Eurasian patent (AM, AZ,

IT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), OAPI patent
(BFE, BJ, CF, CG, CI, CM, GA, GN, GO, GW, ML, MR, NE,
SN, TD, TG)

Published:
—  with international search report

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazette.



10

15

20

25

30

35

40

CA 02525078 2005-11-08
WO 2004/108389 PCT/CA2004/000654

A GATE COOLING STRUCTURE IN A MOLDING STACK

TECHNICAL FIELD

The invention relates in general to a molding stack and 1is

particularly, but not exclusively, applicable to a - stack

component used within a stack of an injection mold. In

particular, it relates to a gate insert having a cooling

channel surrounding the gate to improve heat transfer for

cooling the mold.
BACKGROUND OF THE INVENTION

As is commonly known, a molding stack for injection molding a

preform typically includes a core, a neck ring pair, a cavity,

and a gate insert. The gate insert typically has a narrow

cvlindrical passage called a gate, through which a melt ot

thermoplastic material enters a cooled molding cavity. The
time required to 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 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 1is ¢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 Dblemishes: the ejected preforms, initially having

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

1
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which 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 preform to cause the

surface reheating effect. Sometimes this surface reheating can

be severe enough to cause touching parts to weld together.

Geometric inaccuracies: handling partly-cooled preforms oOr

attempting to further cool them in devices that do not maintain

their geometric shape while their surfaces are reheated can

cause the preform’s round diameter to become oval shaped or the
smooth surface to become wrinkled or non-linear. Uniform

cooling of the part is therefore important.

The above-noted problems can be alleviated somewhat Dby

extending the cooling time of the injection molded preforms 1in

their mold. However, this will cause the injection molding
cycle to be lengthened, and is not desirable because cycle time

increases and productivity is diminished.

One approach 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, in 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 is either a circumferential groove or a diamond-drilling

pattern.
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The circumferential groove-cooling channel is typically formed

from the outside surface of the gate insert adjacent the gate.

p—

The size of the cooling channel is quite limited in that 1t 1is

desirable, 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,

provided through a cavity plate. Further, the maximum depth

and overall profile of the groove is generally dictated by the

configuration of the resultant web, between the groove and the

gate, that must be capable of withstanding the applied mold

cle-.mping' force without permanent deformation. In practice, the

required size of the web dictates a relatively large separation
distance between the cooling channel and the gate and as such

does not provide for optimal gate cooling efficiency.

Alternatively, the diamond drilling cooling channel provides a

crude approximation of a toroidal channel surrounding the gate,
and is a resultant of an array of intersecting coplanar drill
lines. The resultant flow channel is typically six-sided, as
is considered to be the practical design limit. Agailin, 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 c¢rude 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 cdpper alloy insert ring containing “diamond
drilled” cooling channels. The channels result in non-linear
heat transfer across the gate, which 1is undesirable.

Furthermore, by choosing an insert ring an extra heat resistor

ig 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
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B

the gate when subjected ':b the high

atructural soundness O:

loads, in use.

The present invention and its preferred embodiments seek to

overcome or at least mitigate the problems of the prior art.

SUMMARY OF THE INVENTION

One aspect of the invention provides a gate insert for a stack
assembly of a mold, the gate insert having a gate through
which, in use, melt material can enter a mold cavity. The gate

insert has a cooling channel surrounding the gate and a coolant

passageway connecting, in use, the cooling channel to a coolant
supply. . The cooling channel is shaped to follow the profile ot
at least part of the gate and spaced by a substantially 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 cooli:rig 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.

Fach 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

g—

recesses in the interconnecting surface of either or both

halves.

-y

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 1in the
4
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recess' to support the gate insert and to define a coolant
passageway to connect the cooling channel to a coolant supply.

The cooling channel has an inner surface with a profile

substantially defined by a surface adjacent to the gate. The

cooling channel is substantially wuniformly spaced about the

gate.

ITn some embodiments, the outer surface of the cooling channel

is defined by an inner surface of the structural insert.

Preferably, the structural insert is provided by a split ring

and the coolant passageway may be defined in the opposed mating

surfaces of the split ring.

A third aspect of the invention provides a stack assembly 1n 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 1is

substantially parallel to and spaced from a surface of the gate

to provide substantially uniform heat transfer between 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 1s 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

ITi .

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiments of the present invention will now Dbe

described with reference to the accompanying drawlings, 1in

which:
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FIG. 1 illustrates a first embodiment of the gate insert

. gstructure, viewed in cross-section;

FIG. 2 is a top plan view of the structural insert to be used

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;

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

structure, viewed in cross-section; and

FTQG. 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.

DETATLED 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,

3 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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insert 30. In particular, the coolant channel 18 surrounds the
gate 16, in close proximity to it. It will be seen from Fig. 1

that the coolant channel 18 1is shaped to follow substantially

the profile of the gate 16. Preferably the coolant channel 18

5 is also shaped to follow the profile of the surfaces of the

nozzle interface 12 and mold cavity 14 adjacent the gate.
Therefore, it will be seen from Fig. 1 that the coolant channel

18 is defined in part by three surfaces 20, 22 and 24. Surface

20 is substantially parallel to the surface 27 of the gate 16;

10 ﬂsurface 22 "is substantially parallel to the surface 26 which

partially defines the nozzle interface 12; and surface 24 1S

substantially paralle to the upper surface 28 of the mold

cavity 14.

15 Preferably the distance between the coolant channel surfaces
20, 22 and 24 and the respective gate insert surfaces 27, 26,
and 28 i1is substantially uniform. In the preferred embodiment,
the optimum distance between those surfaces 1is approximately 2
millimetres so as to avoid mechanical failure £from injection

20 pressures and axial clamping forces.

Tt 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
25 same time balancing the likelihood 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

30 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 1g inserted 1in the recess. Tt 18 the structural

insert 30 that provides further definition of the coolant

channel 18 by defining an outer wall 21 of the coolant channel
35 18. The structural insert is therefore of an annular

configuration.

In the preferred embodiment, the structural insert 30 1is in the

form of a split ring, shown in Figs. 2 and 3 in which inflow

40 and outflow coolant passageways 32 are provided, thereby
7 ]
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communicating cooling fluid through the exterior surface 21 of

the coolant channel 18. Fig. 2 illustrates the split line 34

of the split ring. The split ring 30 1is manufactured of

similar material to the gate insert, for example stainless

steel, and fits closely within the recess 23 to provide support

to. the gate insert 10 when vertical forces are exerted through

the molding stack components. Preferably, the coolant

passageways 32 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 wvelocity. 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.

ITn one class of embodiments, the gate insert is provided with a
spigot 36 for engaging with a mold cavity and sulitable 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 like reference numerals, but with

the prefix ‘1’.

Tn this embodiment, the gate insert 110 is manufactured from
bonded halves, namely a nozzle half 1llla 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 1in Fig. 5. Thereafter the
nozzle half 1lla 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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Again, the gate insert 110 has an aperture through it comprised

of three portions: a nozzle interface 112, an upper part of

mold cavity 114, and a gate 116 which interconnects the nozzle

interface and mold cavity.

A coolant channel 118 is provided proximate the gate 116

between the nozzle interface 112 and the mold cavity 114. Like

the first embodiment, the c¢oolant channel 113 surrounds the

gate 116, in close proximity to it. It will be seen from Fig.
A that the coolant channel 118 is shaped to follow the profile
of the gate. Preferably the coolant channel 113 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 is 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 123 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 is, for example,

milled as a recess from the interconnecting surfaces of each

half of the gate insert 110. Therefore no structural insert 1is
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
exterior surface 121 of the coolant channel 18. Preferably,

the coolant passageways 132 are sized so as toO match the inflow

and outflow coolant channels in a cavity plate that receives

gate insert 10, thereby to optimise the channel wvolume 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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I,ike the first embodiment, the insert gate 110 is provided with

a spigot 136 for engaging with the mold cavity and suitable O-

ring grooves 138, 140 are provided in the 1insert gate for

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

Thus there is provided a gate insert 10, 110 for a stack

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 channel 18, 118 surrounding the gate
16, 116, which cooling channel is shaped to follow the profile
of at least part of said gate 16, 116 and spaced by a

substantially uniform distance from the surface of the gate.

Beneficially, this concept provides a capability ot 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, 1.e.,

maximises, the use 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

trhe location of the coolant channels.

The present invention and its preferred embodiments can be

incorporated into the existing designs to Dbe supplied to new
molding stack or supplied on a retrofit basis, thus allowing

the cooling improvement to be applied to existing molds.

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 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
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different materials than plastic, eg thixotropic system working

with metal alloys.

Obviously, the gate cooling structure of the present

invention

~e 1insert

is applicable to alternative configurations of the ga

10 that may not include a spigot 36.

11
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WHAT IS CLAIMED IS:
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A gate insert for a stack assembly of a mold, the gate

insert having a gate through which, in use, melt material
can enter a mold cavity, the gate insert having a cooling

channel surrounding the gate and a coolant passageway

connecting, 1n use, the cooliﬁg 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 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.

The gate insert of claim 1, wherein the cooling channel 1is

further shaped to follow a profile of a nozzle interface

adjacent the gate.

The gate insert of claim 1, wherein the coolant passageway
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 halt, 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 halt 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 1in a recess surrounding the gate and a
12
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structural insert in the recess to support the gate insert

and to define a coolant passageway that, in use, connects

the cooling channel to a coolant supply, the cooling channel

having an inner surface with a profile partially defined by

-y

a surface spaced substantially uniformly from the gate.

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

structural insert.

The gate insert of claim 9, wherein the structural ingsert

is a split ring.

The gate insert of claim 10, wherein the split ring and the

gate insert are both manufactured from identical material.

The gate insert of claim 10, wherein the coolant passageway

is defined in opposed mating surfaces of the split ring.

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, 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 1is

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 mnozzle
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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the first surface of the cooling channel and the surface

of the gate;

trhe second surface and the surface of the upper part ot

the mold cavity; and

"

+rhe third surface and the surface of the nozzle interface;

is greater than 2 mm.

17. The gate insert of claim 8§,

an injection mold.

wherein the gate insert is in

18. The ‘gate insert of claim 8, wherein the mold 1s 1in an

injection molding machine.

14
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