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Description
BACKGROUND

[0001] Compression molding is a known manufactur-
ing process for producing molded objects from various
plastics. Plastic material is placed in an open mold cavity.
A plug or other forcing member then closes the mold and
compresses the material to expand to the shape of the
mold cavity. The mold opens and the partis ejected. The
plastic material is generally preheated, sometimes above
the melting point, to make the plastic material more flex-
ible for molding. Once the plastic material is compressed
into the form of the mold cavity, the molded plastic may
be ejected and the cycle repeated. This process may be
repeated frequently to make a large number of molded
objects quickly. To enable high speed operation, the mold
may be actively cooled. Exemplary injection/compres-
sion molding apparatuses and processes are described
in DE 10 2006 028 149 wherein the cooling insert shows
a zig-zag path on the cooling surface and WO 00/48815
wherein the cooling insert shows arbitrary cooling paths
on the cooling surface (Fig.2).

SUMMARY

[0002] According to afirst aspect of the present inven-
tion, there is provided a molding device for molding a
plastic material as claimed in claim 1. According to a sec-
ond aspect of the present invention, there is provided a
method of cooling a molding device with a fluid coolant
as claimed in claim 5.

[0003] Various embodiment assemblies include a
compression or injection molding assembly for molding
a plastic material featuring a coolant flow path including
a plurality of stages, wherein at least one of the plurality
of stages has a combined cross sectional area greater
than the other stages, and wherein the coolant flow path
is configured to cool a center core of the compression or
injection molding assembly.

[0004] Further embodiments include a compression or
injection molding device for molding a plastic material
including a bubbler with a bubbler inlet and a bubbler
outlet, a center core located at an end of the bubbler with
a plurality of center core inlets and a plurality of center
core outlets, a cooling ring disposed around the center
core with a plurality of internal grooves, a plurality of tra-
versing channels, a plurality of arcuate grooves, and a
plurality of external grooves, and a thread core disposed
around the cooling ring, wherein the bubbler, the center
core, the cooling ring, and the thread core are configured
such that a fluid coolant may flow through the bubbler
input, the plurality of center core inlets, a plurality of in-
ternal channels bounded by the plurality of internal
grooves and the center core, the plurality of traversing
channels, a plurality of arcuate channels bounded by the
plurality of arcuate grooves and the thread core, a plu-
rality of external channels bounded by the plurality of
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external grooves and the thread core, the plurality of cent-
er core outlets, and the bubbler outlet.

[0005] Further embodiments include a method for
cooling a compression or injection molding device with
a fluid coolant, the compression or injection molding de-
vice including a bubbler, a center core, a cooling ring,
and a thread core. The method includes directing the
fluid coolant into a bubbler inlet of the bubbler, directing
the fluid coolant into a plurality of center core inlets of the
center core, directing the fluid coolant into a plurality of
internal channels bounded by a plurality of internal chan-
nels of the cooling ring and the center core, directing the
fluid coolant into a plurality of traversing channels of the
cooling ring, directing the fluid coolant into a plurality of
arcuate channels bounded by a plurality of arcuate
grooves of the cooling ring and the thread core, directing
the fluid coolant into a plurality of external grooves of the
cooling ring, directing the fluid coolant into a plurality of
center core outlets of the center core, and directing the
fluid coolant into a bubbler outlet of the bubbler.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] The accompanying drawings, which are incor-
porated herein and constitute part of this specification,
illustrate exemplary embodiments of the invention, and,
together with the general description given above and
the detailed description given below, serve to explain fea-
tures of the invention.

Fig. 1A is a cross sectional view of a cavity stack
showing a coolant flow path into the stack.

Fig. 1B is a close up view of the coolant flow path in
the cavity stack of Fig. 1A.

Fig. 2 is a perspective view of a cooling ring viewed
from the bottom.

Fig. 3 is a perspective view of a cooling ring viewed
from the top.

Fig. 4 is a cross sectional view of the cavity stack
from Fig. 1A but rotated thirty degrees to show a
coolant flow path out of the stack.

Fig. 5 is a cross sectional view of a cavity stack for
producing a cap without a plug seal showing a cool-
ant flow path into the stack.

Fig. 6 is a cross sectional view of the cavity stack
from Fig. 5 but rotated thirty degrees to show a cool-
ant flow path out of the stack.

Fig. 7 is a process flow diagram of an embodiment
method for cooling a compression or injection mold-
ing device.
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DETAILED DESCRIPTION

[0007] The presentassemblies, devices, and methods
will be described in more detail hereinafter with reference
to the accompanying drawings, in which embodiments
of the inventions are shown. The present embodiments
are provided so that the subject disclosure will be thor-
ough and complete, and will convey the scope of the
invention to those skilled in the art. Like numbers refer
to like elements throughout.

[0008] The following is a list of numbers and their as-
sociated elements that appear in the drawings and the
following description of the various embodiments:

10 Center Core

1M Cooling Ring

12 Thread Core

13 Tamper Band Core
14 Bubbler Tube

15 Air Tube

16 Air Plug

17 O-Ring - Center Core
18 O-Ring - Cooling Ring
19 O-Ring - Mandrel

20 O-Ring - Air Plug

21 Coolant Flow Path - Bubbler Inlet

22 Coolant Flow Path - Center Core Inlet

23 Coolant Flow Path - Internal Channels in Cooling
Ring

24 Coolant Flow Path - Traversing Channels in Cool-
ing Ring

25 Coolant Flow Path - Arcuate Channels in Cooling
Ring

26 Coolant Flow Path - External Channels in Cooling
Ring

27 Coolant Flow Path - Center Core Outlet
28 Coolant Flow Path - Bubbler Outlet

29 Stripper

30 Cavity

31 Outer Ring

32 Cavity Bottom

33 Cover Plate

34 Adapter

35 Machine Nut

36 Mandrel

100  Compression Molding Assembly

102  Upper Assembly

104  Base Assembly

106  External Threads of the Thread Core

108  Plug Seal Gaps

110  Internal Assembly Threads of the Thread Core
112  Coolant Flow Path

[0009] Inthis description, the term "exemplary" is used

herein to mean "serving as an example, instance, or il-
lustration." Any implementation described herein as "ex-
emplary" is not necessarily to be construed as preferred
or advantageous over other implementations.
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[0010] Thevarious embodiments provide methodsand
devices for cooling a compression or injection molding
assembly, thereby enabling increased cycling speed and
efficiency. Embodiments provide coolant flow paths
through a mold assembly through which a coolant fluid
(e.g., water) flows into and out of a cooling ring around
the molding assembly’s core. The coolant flow path may
divide into several channels within and around the cool-
ing ring to enable efficient heat transfer and more uniform
thermal profiles within the mold assembly than achieved
in conventional designs. The coolant flow path may in-
clude a series of stages with varying volumes or cross
sectional dimensions configured to regulate the flow of
coolant. Embodiment methods and devices may enable
greater production rates with lower coolant flow rates.
[0011] Fig. 1A is a cross sectional view of an embod-
iment compression molding assembly 100 that may be
used for molding plastic caps. Molding assembly 100
may comprise an upper assembly 102 and a base as-
sembly 104. The upper assembly 102 may include may
include a stripper 29, a tamper band core 13, a thread
core 12,acoolingring 11, a center core 10, and a mandrel
36.

[0012] In operation, the center core 10 may contact
and compress a plastic material (not shown). A cooling
ring 11 is configured around the center core 10. A first
end of a thread core 12 is configured around the cooling
ring 11. The thread core 12, cooling ring 11, and center
core 10 are concentric about a central axis as shown in
Fig. 1A.

[0013] A second end of the thread core 12 may be as-
sembled about a mandrel 36. In the embodiment illus-
trated in Fig. 1A, the thread core 12 is positioned within
atamper band core 13 which forms tamper bands of the
caps. However, the tamper band core 13 is optional, and
an embodiment without this component is described be-
low with reference to Figures 5 and 6. The tamper band
core 13 may be assembled within a stripper 29, which
may push a formed cap from the mold assembly 100 after
the cap is formed. In operation the base assembly 104
may move relative to upper assembly 102 to compress
plastic material within the volume between the two as-
semblies.

[0014] The base assembly 104 may include a cavity
30 with a cavity bottom 32. During operation, plastic ma-
terial may be loaded within the cavity 30 and compressed
by moving the upper or base assemblies relative to one
another. Typically, the upper assembly 102 is threaded
into a carousel while the base assembly 104 is attached
to a press mechanism (e.g., a hydraulic ram) that raises
and lowers the base assembly with respect to the upper
assembly 102. The compressed plastic material as-
sumes the shape of the open space within the mold cavity
between the base assembly 104 and upper assembly
102. For example, in the assembly 100 of Fig. 1A the
compressed plastic material fills the boundaries of the
cavity 30 and cavity bottom 32.

[0015] The base assembly 104 may also include an
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outer ring 31and a cover plate 33. The base assembly
104 may be loaded onto an adapter 34, which may be
threaded into a support or press mechanism. A machine
nut 35 may include a lip that fits around the outer ring 31
and acts to retain the base assembly 104 with the support
or press mechanism.

[0016] The upper mold assembly 102 shownin Fig. 1A
includes a bubbler tube 14 and an air tube 15 within the
mandrel 36. The air tube 15 and the bubbler tube 14 may
be concentric about the longitudinal axis of the mandrel
36 with the air tube 15 disposed within the bubbler tube
14. The air tube 15 may extend to an air plug 16 within
the center core 10. Air pressure may be applied through
the air tube 15 and into air plug 16. During operation, air
directed by the air plug 16 may be used to aid ejection
of a molded plastic cap off of the center core 10, such as
by preventing formation of a vacuum between the molded
cap and the upper assembly 102.

[0017] Coolant, such as water or other fluids, is sup-
plied through the bubbler inlet 21. The bubbler inlet may
be defined by interior surfaces of the bubbler tube 14 and
exterior surfaces of the air tube 15. The bubbler tube 14
may be configured to keep air and other gases out of the
coolant. Coolant flows from the bubbler inlet 21 to a plu-
rality of center core inlets 22. The multiple center core
inlets 22 one defined by surfaces inside the center core
10. During operation, coolant flows from the center core
inlets 22 into internal channels 23 adjacent the cooling
ring 11, with the internal channels 23 defined by the outer
surface of the center core and a plurality of grooves in
the inner surface of the cooling ring 11. Coolant flows
then into traversing channels 24 defined by a plurality of
holes extending radially from an inner surface to an outer
surface of the cooling ring 11. The orientation of the
grooves forming the internal channels 23 and the travers-
ing channels 24 in the cooling ring 11 are described in
more detail below with reference to Figs. 2 and 3.
[0018] To seal the coolant flow paths through the sev-
eral parts to prevent leaks and air ingress, the assembly
100 may also include a number of O-ring seals between
the various parts. For example, in Fig. 1A, the center core
O-ring 17 forms a seal between the center core 10 and
the cooling ring 11 preventing leakage of coolant flowing
in internal channels 23 or entering traverse channels 24.
Similarly, the cooling ring O-ring 18 forms a seal between
the thread core 12 and the cooling ring 11 preventing
leakage of coolant flowing in external channels 25 or ex-
iting traverse channels 24. A mandrel O-ring 19 may form
seal at the top of the thread core 12. An air plug O-ring
20 may prevent coolant in the center core inlets 22 from
entering the air plug and prevent air from entering the
coolant.

[0019] Fig. 1B is a close up view of a portion of the
assembly 100 shown Fig. 1A which better illustrates the
coolant flow path 112 through the assembly in this em-
bodiment. The coolant flow path 112 is defined by several
surfaces of the center core 10, the cooling ring 11, and
the thread core 12. Coolant flowing into the illustrated
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embodiment assembly, shown with a plus sign cross
hatch, passes down through the bubbler tube 14 into the
center core inlets 22 within the center core 10. Coolant
flows out of the center core inlets 22 into the internal
channels 23. The internal channels 23 are formed in the
volume between longitudinal grooves in the inner surface
of the cooling ring 11 and the outer surface of the center
core 10. Coolant flows from the internal channels 23 into
the traversing channels 24 that traverse wall of the cool-
ing ring 11 from the inner surface of the cooling ring 11
to the outer surface of the cooling ring 11. Upon exiting
the traversing channels 24, the coolant may flow around
the circumference of the cooling ring 11 in arcuate chan-
nels which direct the coolant to a return flow path through
longitudinal flow paths formed by longitudinal grooves in
the outer surface of the cooling ring 11, with the flow path
being defined by the groove structure and an inner sur-
face of the thread core 12.

[0020] Fig. 1B also illustrates features of the thread
core 12. The thread core 12 may include external threads
106 configured for molding the closure threads of caps.
The thread core 12 may also include internal assembly
threads 110. The center core 10 may be assembled
through the cooling ring 11 and engage the assembly
threads 110 of the thread core 12. Such assembly may
hold the three pieces together and form the coolant chan-
nels there between. When assembled, a plug seal gap
108 between the cooling ring 11 and the center core 10
is formed into which compressed plastic material flows
during pressing operations.

[0021] Figs. 2 and 3 show the cooling ring 11 in isola-
tion. Referring to Fig. 2, the internal flow channels 23 are
partially defined by grooves in the inner surface of the
cooling ring 11. The other surface defining the internal
channels 23 is the outer surface of the center core 10
when the center core 10 and cooling ring 11 are assem-
bled together. As discussed above, the coolant flows ver-
tically through the internal channels 23 formed between
the center core 10 and the cooling ring 11 in the internal
channels 23, and then radially outward through a plurality
of traversing channels 24 that are holes passing through
the wall of the cooling ring 11.

[0022] Referring to Fig. 3, coolant flowing from inside
the cooling ring 11 through the traversing channels 24
flows into one or more arcuate channels 25 passing
around the outside of the cooling ring 11. Fig. 3 shows
these arcuate channels 25 formed by grooves in the out-
side surface of cooling ring 11. The other surface defining
the arcuate flow channels is the inside of the thread core
12 when the thread core 12 and cooling ring 11 are as-
sembled together. Coolant flow through the arcuate
channels 25 to a plurality of longitudinal flow channels
26 on the outer surface of the cooling ring 11. These
external longitudinal flow channels 26 are defined onone
side by the longitudinal grooves labeled 26 on the outside
of the cooling ring 11 and by the interior surfaces of the
thread core 12 when the cooling ring 11 and thread core
12 are assembled together.
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[0023] Figs. 2 and 3 show an embodiment of the cool-
ing ring 11 in which the ring is formed as a single com-
ponent. However, in other embodiments the cooling ring
may be an assembly comprising a plurality of compo-
nents. For example, a plurality of components may be
joined or sealed together, such as with additional O-rings,
to form a composite cooling ring. One or more of the
plurality of components may define the various channels
as described with regard to the cooling ring 11.

[0024] Fig. 4 illustrates the same exemplary molding
assembly 100 as Fig. 1A but at adifferentangle of rotation
about the longitudinal axis in order to reveal the flow path
of coolant exiting the mold assembly 100. In Figs. 1A and
1B, the assembly 100 is shown in a first orientation that
shows the coolant flows into the assembly. In Fig. 4, the
assembly is rotated thirty degrees to show the coolant
exit flow paths which are thirty degrees apart from the
inner flow paths 23 about the cooling ring 11. As shown
in Fig. 4, in this embodiment coolant exits the traversing
channels 24 and flows through the arcuate channels 25
around the cooling ring 11 before reaching external chan-
nels 26 where the flow is directed upward along the outer
surface of the cooling ring 11. Again, details on the
grooves inthe cooling ring forming the external flow chan-
nels 26 are shown in Figures 2 and 3, including how these
flow channels are offset from each other by an angle
about the longitudinal axis. In the embodiment illustrated
in the figures, this offset angle is approximately thirty de-
grees, but the angle may vary depending on the number
of coolant channels in each stage of the assembily.
[0025] Coolant may flow from the external channels 26
into center core outlets 27. Multiple center core outlets
27 may be defined by surfaces inside the center core 10,
similar to the center coreinlets 22. The center core outlets
27 lead the coolant flow to the bubbler outlet 28 which
directs the coolant flow out of the molding assembly 100.
The bubbler outlet 28 flow path may pass through the
volume defined by an outer surface of the bubbler tube
14 and an inner surface of the mandrel 36.

[0026] In the embodiment illustrated in the figures,
coolant contacts the center core 10, cooling ring 11, and
thread core 12 while passing through various volumes
of the coolant flow path 112. This enables heat to be
transferred from these parts to the coolant and removed
from the assembly 100 as coolant flows out the bubbler
outlet 28. Several stages in the coolant flow path 112
may include multiple channels. Multiple channels per
stage may increase surface area contact with the parts
and improve heat transfer. The multiple channels and
flow paths may be designed or arranged to ensure an
even heatdistribution within the parts of the mold assem-
bly, thereby preventing local hotspots from negatively af-
fecting performance of the molding assembly 100 during
high volume molding operations.

[0027] The various channels of the coolant flow path
112 are sized with cross sectional areas designed to im-
partdesirable coolant flow behavior. The combined cross
sectional area of the plurality of center core inlets is great-
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er than the cross sectional area of the bubbler inlet 21.
The combined cross sectional area of the internal chan-
nels 23 is less than the cross sectional area of the bubbler
inlet 21. The combined cross sectional area of the exter-
nal channels 26 is less than the combined area of the
internal channels 23. These dimensional parameters can
ensure even flow through the upper mold assembly 102
during operation.

[0028] Theratios of cross sectional areas between por-
tions of the flow path may be configured to control coolant
flow and thereby improve heat transfer. Each successive
element or stage may have a flow area ratio to the pre-
ceding stage configured to improve heat transfer in each
stage. Each flow area ratio may be relative to the cross
sectional area of the bubbler inlet 21 or to another stage
inthe coolant flow path 112. For example, in an assembly
with the flow area ratios described above, the center core
inlets 23 may have a greater combined cross sectional
area than other portions of the assembly. The subse-
quent portions of the coolant flow path through the upper
assembly 102 may have a smaller combined cross sec-
tional area corresponding with increased flow velocity
and lower pressure with constant volumetric flow. There-
fore, the coolant may experience a pressure gradient
along the coolant flow path 112. This pressure gradient
can be used to regulate the coolant flow through the up-
per assembly 102 and improve heat transfer from the
mold elements to the coolant.

[0029] Alternate embodiments may include differently
shaped center cores, cooling rings, or thread cores. Em-
bodiments that require more cooling may include a great-
er number of coolant channels. Alternatively, embodi-
ments that require less cooling may include less coolant
channels and thereby reduce the amount of coolantused.
In further embodiments, some components illustrated
and described herein as separate elements may be com-
bined into single components exhibiting the same or sim-
ilar features and performing the same or similar functions.
Also, components illustrated and described herein as uni-
tary structures may be formed as assemblies of multiple
components.

[0030] Fig. 5illustrates an alternate embodiment mold-
ing assembly. The embodiment assembly illustrated in
Fig. 5 includes many of the same elements as the mold
assembly 100 described above with reference Figures
1A, 1B 4. However, in the embodiment illustrated in Fig.
5, the central core 10 and cooling ring 11 are configured
differently so that the bottom of the center core 10 ex-
tends all the way to the thread core 12. This embodiment
may not include the plug seal gaps 108 shown in Fig. 1B,
and therefore the caps produced will not have a plug seal.
Aplug seal may be a seal to fitinside the lip of a container
coupled with a cap. In this embodiment, the cooling ring
11 may not directly contact the plastic material being
molded. Heat may be transferred from the plastic material
to the cooling ring 11 indirectly via the center core 10 or
the thread core 12.

[0031] Fig. 6illustrates the embodiment of Fig. 5 rotat-
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ed thirty degrees to show the coolant’s exit path from the
upper assembly 102. As in Fig. 5, the assembly may not
include plug seal gaps 108 and the cooling ring 11 may
not be configured to contact the plastic material being
molded.

[0032] Further embodiments include methods of cool-
ing a molding assembly. These embodiment methods
may include directing fluid coolant through one or more
of the structures discussed above while forming plastic
parts by compression or injection molding. Fig. 7 illus-
trates an embodiment method 200 in which fluid coolant
is directed into various elements of the coolant flow path
112. Specifically, fluid coolant may be directed into or
through a bubbler input in step 202, through a plurality
of center core inlets in step 204, through a longitudinal
flow path defined by plurality of internal grooves in the
cooling ring in step 206, through a plurality of holes
through the cooling ring in step 208, circumferentially
through flow paths defined by a plurality of arcuate
grooves in the cooling ring in step 210, through a longi-
tudinal flow path defined by a plurality of external grooves
inthe cooling ring in step 212, through a plurality of center
core outlets in step 214, and out of the assembly through
a bubbler outlet in step 216.

[0033] Further embodiments include injection molding
assemblies with coolant flow paths as described herein.
Although FIGS. 1A-6 illustrate flow paths in compression
molding assembly embodiments, similar configurations
and coolant flow paths may be included in injection mold-
ing assemblies in other embodiments. For example, var-
ious embodiments may include injection molding assem-
blies through which a coolant fluid, such as water, flows
into and out of a cooling ring around the molding assem-
bly’s core. Embodiment injection molding assemblies
may include a coolant flow path such that fluid coolant
may be directed into or through a bubbler input, through
a plurality of center core inlets, through a longitudinal flow
path defined by a plurality of internal grooves in the cool-
ing ring, through a plurality of holes through the cooling
ring, circumferentially through flow paths defined by a
plurality of arcuate grooves in the cooling ring, through
a longitudinal flow path defined by a plurality of external
grooves in the cooling ring, through a plurality of center
core outlets, and out of the assembly through a bubbler
outlet. Additionally, injection mold assemblies may in-
clude a plastic injection flow path through which the plas-
tic material for forming the cap can be injected into the
mold. The location and configuration of such a plastic
injection flow within the mold assembly may vary and is
not critical to the scope of the claims.

[0034] Theforegoingdescriptionofthe various embod-
iments is provided to enable any person skilled in the art
to make or use the present invention. Various modifica-
tions to these embodiments will be readily apparent to
those skilled in the art, and the generic principles defined
herein may be applied to other embodiments without de-
parting from the scope of the invention. Thus, the present
invention is notintended to be limited to the embodiments

]
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shown herein, but it is defined by the scope of the ap-
pended claims.

Claims

1. A molding device for molding a plastic material, com-
prising:

acenter core (10) comprising a plurality of center
core inlets (22) and a plurality of center core out-
lets (27);

a bubbler (14) coupled with the center core (10)
and comprising a bubbler inlet (21) and a bub-
bler outlet (28), wherein the bubbler (14) is con-
figured to further define a fluid coolant flow path
(112) so that coolant flows in through the bubbler
inlet (21) through to the center core inlets (22),
and wherein the bubbler (14) is configured to
further define the fluid coolant flow path (112)
so that coolant flows from the center core outlets
(27) and out through the bubbler outlet (28);

a cooling ring (11) disposed around the center
core (10), the cooling ring (11) comprising a plu-
rality of internal grooves, a plurality of traversing
channels (24), a plurality of arcuate grooves
(25), and a plurality of external grooves; and

a thread core (12) disposed around the cooling
ring (11);

wherein the center core (10), the cooling ring
(11), and the thread core (12) are configured to
define a fluid coolant flow path (112) through
which coolant may flow into the plurality of center
core inlets (22), through a plurality of internal
channels (23) bounded by the plurality of internal
grooves and the center core (10), through the
plurality of traversing channels (24), through a
plurality of arcuate channels (25) bounded by
the plurality of arcuate grooves and the thread
core (12), through a plurality of external chan-
nels (26) bounded by the plurality of external
grooves and the thread core (12), and through
the plurality of center core outlets (27);
wherein the center core (10), the cooling ring
(11), and the thread core (12) are configured to
define the fluid coolant flow path (112) with cross
sectional areas configured to control the coolant
flow;

wherein the center core (10) is configured to de-
fine the plurality of center core inlets (22) with a
greater combined cross sectional area than the
bubbler inlet (21);

wherein the center core (10) and the cooling ring
(11) are configured to define the plurality of in-
ternal channels (23) with a smaller combined
cross sectional area than the bubbler inlet (21);
and

whereinthe thread core (12) and the cooling ring
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(11) are configured to define the plurality of ex-
ternal channels (26) with a smaller combined
cross sectional area than the plurality of internal
channels (23).

The molding device of claim 1, wherein:

the center core (10) is configured to mold caps;
and/or
the thread core (12) comprises external threads.

The molding device of claim 2, wherein the cooling
ring (11) is configured to directly contact the plastic
material during a molding operation.

The molding device of claim 1, wherein the molding
device is an injection molding device or a compres-
sion molding device.

A method of cooling a molding device with a fluid
coolant, the molding device comprising a bubbler
(14), a center core (10), a cooling ring (11), and a
thread core (12), the method comprising:

configuring the center core (10), the cooling ring
(11), and the thread core (12) to define a fluid
coolant flow path (112) with cross sectional ar-
eas configured to control the coolant flow by:

disposing the cooling ring (11) around the
center core (10);

configuring the center core (10) to define a
plurality of center core inlets (22) with a
greater combined cross sectional area than
a bubbler inlet (21);

configuring the center core (10) and the
cooling ring (11) to define a plurality of in-
ternal channels (23) with a smaller com-
bined cross sectional area than the bubbler
inlet (21); and

configuring the thread core (12) and the
cooling ring (11) to define a plurality of ex-
ternal channels (26) with a smaller com-
bined cross sectional area than the plurality
of internal channels (23); the method further
comprising:

directing the fluid coolant into the bubbler inlet
(21) of the bubbler (14);

directing the fluid coolant from the bubbler (14)
into the plurality of center core inlets (22) of the
center core (10);

directing the fluid coolant from the center core
inlets (22) into the plurality of internal channels
(23) bounded by a plurality of internal grooves
of the cooling ring (11) and the center core (10);
directing the fluid coolant from the plurality of
internal channels (23) into a plurality of travers-
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ing channels (24) of the cooling ring (11);
directing the fluid coolant from the plurality of
traversing channels (24) into a plurality of arcu-
ate channels (25) bounded by a plurality of ar-
cuate grooves of the cooling ring (11) and the
thread core (12);

directing the fluid coolant from the plurality of
arcuate channels (25) into the plurality of exter-
nal channels (26) defined by external grooves
of the cooling ring (11) and the thread core (12);
directing the fluid coolant from the plurality of
external channels (26) into a plurality of center
core outlets (27) of the center core (10); and
directing the fluid coolant from the plurality of
center core outlets (27) into a bubbler outlet (28)
ofthe bubbler (14) and out of the molding device.

Patentanspriiche

Formvorrichtung zum Formen eines Kunststoffma-
terials, umfassend:

einen Mittelkern (10) mit mehreren Mittelkern-
Einlassen (22) und mehreren Mittelkern-Auslas-
sen (27);

einen Sprudler (14), der mit dem Mittelkern (10)
gekoppelt ist und einen Sprudler-Einlass (21)
und einen Sprudler-Auslass (28) aufweist, wo-
bei der Sprudler (14) konfiguriert ist, um ferner
einen Fluid-KuhImittelstromungsweg (112) zu
definieren, sodass Kihimittel durch den Sprud-
ler-Einlass (21) einstromt bis zu den Mittelkern-
Einlassen (22) und wobei der Sprudler (14) kon-
figuriert ist, ferner den Fluid-KihImittelstro-
mungsweg (112) zu definieren, sodass Kiihimit-
tel aus den Mittelkern-Auslassen (27) und durch
die Sprudler-Auslasse (28) herausstromt;
einen Kihlring (11), der rund um den Mittelkern
(10) angeordnet ist, wobei der Kihlring (11)
mehrere Innennuten, mehrere durchquerende
Kanale (24), mehrere bogenférmige Nuten (25)
und mehrere AuRennuten aufweist; und

einen Gewindekern (12), der rund um den Kiihl-
ring (11) angeordnet ist;

wobei der Mittelkern (10), der Kihlring (11) und
der Gewindekern (12) konfiguriert sind, einen
Fluid-KihImittelstromungsweg (112) zu definie-
ren, durch den das KihImittel in die mehreren
Mittelkern-Einlasse (22), durch mehrere innen-
liegende Kanale (23), die durch die mehreren
Innennuten und den Mittelkern (10) eingegrenzt
sind, durch die mehreren durchquerenden Ka-
néale (24), durch mehrere bogenférmige Kanéale
(25), diedurch die mehreren bogenférmigen Nu-
tenundden Gewindekern (12) eingegrenztsind,
durch mehrere auRenliegende Kanale (26), die
durch die mehreren AuRennuten und den Ge-



13 EP 2 714 356 B1 14

windekern (12) eingegrenzt sind, und durch die
mehreren Mittelkern-Auslasse (27) strémen
kann;

wobei der Mittelkern (10), der Kiihlring (11) und
der Gewindekern (12) konfiguriert sind, den Flu-
id-KUhlmittelstromungsweg (112) mit Quer-
schnittsflachen zu definieren, die zum Steuern
des KihImittelstroms konfiguriert sind;

wobei der Mittelkern (10) konfiguriert ist, die
mehreren Mittelkern-Einlasse (22) miteiner gro-
Reren kombinierten Querschnittsflache als die
des Sprudler-Einlasses (21) zu definieren;
wobei der Mittelkern (10) und der Kihliring (11)
konfiguriert sind, die mehreren inneren Kanale
(23) mit einer kleineren kombinierten Quer-
schnittsflaiche als die des Sprudler-Einlasses
(21) zu definieren; und

wobei der Gewindekern (12) und der Kihlring
(11) konfiguriert sind, die mehreren &uReren Ka-
nale (26) mit einer kleineren kombinierten Quer-
schnittsflache als die der inneren Kanale (23)
zu definieren.

Formvorrichtung nach Anspruch 1, wobei:

der Mittelkern (10) zum Formen von Kappen
konfiguriert ist; und/oder
der Gewindekern (12) AuRengewinde aufweist.

Formvorrichtung nach Anspruch 2, wobei der Kiihl-
ring (11) konfiguriert ist, direkt mit dem Kunststoff-
material wahrend eines Formvorgangs in Kontakt zu
treten.

Formvorrichtung nach Anspruch 1, wobei die Form-
vorrichtung eine SpritzgieRvorrichtung oder eine
Formpressvorrichtung ist.

Verfahren zum Kiihlen einer Formvorrichtung mit ei-
nem Fluid-KihImittel, wobei die Formvorrichtung ei-
nen Sprudler (14), einen Mittelkern (10), einen Kihl-
ring (11) und einen Gewindekern (12) aufweist, wo-
bei das Verfahren umfasst:

Konfigurieren des Mittelkerns (10), des Kiihl-
rings (11) und des Gewindekerns (12), um einen
Fluid-KihImittelstromungsweg (112) mit Quer-
schnittsflachen zu definieren, die konfiguriert
sind, den Kihlmittelstrom zu steuern durch:

Anordnen des Kuhlrings (11) rund um den
Mittelkern (10) ;

Konfigurieren des Mittelkerns (10), um
mehrere Mittelkern-Einlasse (22) mit einer
groReren kombinierten Querschnittsflache
als die eines Sprudler-Einlasses (21) zu de-
finieren;

Konfigurieren des Mittelkerns (10) und des
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Kuhlrings (11), um mehrere innere Kanale
(23) mit einer kleineren kombinierten Quer-
schnittsflache als die des Sprudler-Einlas-
ses (21) zu definieren; und

Konfigurieren des Gewindekerns (12) und
des KiihiIrings (11), um mehrere aulRere Ka-
nale (26) mit einer kleineren kombinierten
Querschnittsflache als die der inneren Ka-
nale (23) zu definieren; wobei das Verfah-
ren ferner umfasst:

Leiten des Fluid-Kuhimittels in den Sprudler-
Einlass (21) des Sprudlers (14);

Leiten des Fluid-Kiihimittels von dem Sprudler
(14) in die mehreren Mittelkern-Einlasse (22)
des Mittelkerns (10) ;

Leiten des Fluid-KuhImittels von den Mittelkern-
Einlassen (22) in die mehreren inneren Kanale
(23), die durch mehrere Innennuten des Kihl-
rings (11) und den Mittelkern (10) eingegrenzt
sind;

Leiten des Fluid-KihImittels von den mehreren
inneren Kanalen (23) in mehrere durchqueren-
de Kanéle (24) des Kihlrings (11);

Leiten des Fluid-Kihlmittels von den mehreren
durchquerenden Kanalen (24) in mehrere bo-
genformige Kanale (25), die durch mehrere bo-
genformige Nuten des Kihlrings (11) und den
Gewindekern (12) eingegrenzt sind;

Leiten des Fluid-KihImittels von den mehreren
bogenférmigen Kanélen (25) in die mehreren
auBReren Kanale (26), die durch die Aulkennuten
des Kihlrings (11) und den Gewindekern (12)
definiert sind;

Leiten des Fluid-KihIimittels von den mehreren
auReren Kanalen (26) in mehrere Mittelkern-
Auslasse (27) des Mittelkerns (10); und

Leiten des Fluid-KihImittels von den mehreren
Mittelkern-Auslassen (27) in einen Sprudler-
Auslass (28) des Sprudlers (14) und heraus aus
der Formvorrichtung.

Revendications

Dispositif de moulage pour mouler une matiére plas-
tique, comprenant :

un noyau central (10) comprenant une pluralité
d’entrées de noyau central (22) et une pluralité
de sorties de noyau central (27) ;

un bulleur (14) couplé au noyau central (10) et
comprenant une entrée de bulleur (21) et une
sortie de bulleur (28), dans lequel le bulleur (14)
est configuré pour définir en outre un chemin
d’écoulementde fluide de refroidissement (112)
de sorte que le fluide de refroidissement s’écou-
le atravers I'entrée de bulleur (21) par 'intermé-
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diaire des entrées de noyau central (22), etdans
lequel le bulleur (14) est configuré pour définir
en outre le chemin d’écoulement de fluide de
refroidissement (112) de sorte que le fluide de
refroidissement s’écoule a partir des sorties de
noyau central (27) etatravers la sortie de bulleur
(28);

une bague de refroidissement (11) disposée
autour du noyau central (10), la bague de refroi-
dissement (11) comprenant une pluralité de rai-
nures internes, une pluralité de canaux traver-
sants (24), une pluralité de rainures curvilignes
(25), et une pluralité de rainures externes ; et
un noyau pour filet (12) disposé autour de la
bague de refroidissement (11) ;

dans lequel le noyau central (10), la bague de
refroidissement (11) et le noyau pour filet (12)
sont configurés pour définir un chemin d’écou-
lement de fluide de refroidissement (112) a tra-
vers lequel du fluide de refroidissement peut
s’écouler dans la pluralité d’entrées de noyau
central (22), a travers une pluralité de canaux
internes (23) limités par la pluralité de rainures
internes et le noyau central (10), a travers la
pluralité de canaux traversants (24), a travers
une pluralité de canaux curvilignes (25) limités
parla pluralité de rainures curvilignes et le noyau
pour filet (12), a travers une pluralité de canaux
externes (26) limités par la pluralité de rainures
externes et le noyau pour filet (12), et a travers
la pluralité de sorties de noyau central (27) ;
dans lequel le noyau central (10), la bague de
refroidissement (11) et le noyau pour filet (12)
sont configurés pour définir le chemin d’écoule-
ment de fluide de refroidissement (112) avec
des sections transversales configurées pour
commander le flux de fluide de refroidissement ;
dans lequel le noyau central (10) est configuré
pour définir la pluralité d’entrées de noyau cen-
tral (22) avec une section transversale combi-
née plus grande que I'entrée de bulleur (21) ;
dans lequel le noyau central (10) et la bague de
refroidissement (11) sont configurés pour définir
la pluralité de canaux internes (23) avec une
section transversale combinée plus petite que
'entrée de bulleur (21) ; et

dans lequel le noyau pour filet (12) et la bague
derefroidissement (11) sontconfigurés pourdé-
finir la pluralité de canaux externes (26) avec
une section transversale combinée plus petite
que la pluralité de canaux internes (23).

2. Dispositif de moulage selon larevendication 1, dans

lequel :

le noyau central (10) est configuré pour mouler
des chapeaux; et/oule noyau pourfilet (12) com-
prend des filets externes.

10

15

20

25

30

35

40

45

50

55

3.

Dispositif de moulage selon la revendication 2, dans
lequel la bague de refroidissement (11) est configu-
rée pour directement entrer en contact avec la ma-
tiere plastique pendant une opération de moulage.

Dispositif de moulage selon larevendication 1, dans
lequel le dispositif de moulage est un dispositif de
moulage par injection ou un dispositif de moulage
par compression.

Procédé de refroidissement d’un dispositif de mou-
lage avec un fluide de refroidissement, le dispositif
de moulage comprenant un bulleur (14), un noyau
central (10), une bague de refroidissement (11) et
un noyau pour filet (12), le procédé comprenant :

la configuration du noyau central (10), de la ba-
gue de refroidissement (11) et du noyau pour
filet (12) pour définir un chemin d’écoulement
de fluide de refroidissement (112) avec des sec-
tions transversales configurées pour comman-
der le flux de fluide de refroidissement par :

agencement de la bague de refroidisse-
ment (11) autour du noyau central (10) ;
configuration du noyau central (10) pour dé-
finir une pluralité d’entrées de noyau central
(22) avec une section transversale combi-
née plus grande qu’une entrée de bulleur
(21);

configuration du noyau central (10) etde la
bague de refroidissement (11) pour définir
une pluralité de canaux internes (23) avec
une section transversale combinée plus pe-
tite que I'entrée de bulleur (21) ; et
configuration du noyau pour filet (12) et de
la bague de refroidissement (11) pour défi-
nir une pluralité de canaux externes (26)
avec une section transversale combinée
plus petite que la pluralité de canaux inter-
nes (23); le procédé comprenant en outre :

la conduite du fluide de refroidissement dans
I’entrée de bulleur (21) du bulleur (14) ;

la conduite du fluide de refroidissement prove-
nant du bulleur (14) dans la pluralité d’entrées
de noyau central (22) du noyau central (10) ;
la conduite du fluide de refroidissement prove-
nant des entrées de noyau central (22) dans la
pluralité de canaux internes (23) limités par une
pluralité de rainures internes de la bague de re-
froidissement (11) et du noyau central (10) ;

la conduite du fluide de refroidissement prove-
nantde la pluralité de canaux internes (23) dans
une pluralité de canaux traversants (24) de la
bague de refroidissement (11) ;

la conduite du fluide de refroidissement prove-
nant de la pluralité de canaux traversants (24)
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dans une pluralité de canaux curvilignes (25)
limités par une pluralité de rainures curvilignes
de la bague de refroidissement (11) et du noyau
pour filet (12) ;

la conduite du fluide de refroidissement prove-
nant de la pluralité de canaux curvilignes (25)
dans la pluralité de canaux externes (26) définis
par des rainures externes de la bague de refroi-
dissement (11) et du noyau pour filet (12) ;

la conduite du fluide de refroidissement prove-
nantde la pluralité de canaux externes (26)dans
une pluralité de sorties de noyau central (27) du
noyau central (10) ; et

la conduite du fluide de refroidissement prove-
nant de la pluralité de sorties de noyau central
(27) dans une sortie de bulleur (28) du bulleur
(14) et hors du dispositif de moulage.
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ALAKITOSIERSZAM TORBLEPOSOS HUTGUSATORNA ELRENDEZESSEL

SZABADALMIIGENYPONTOR

1, Alakidareracim milanyag slskildsdra, amaly ferisimae

kdepont magoet {10, smelyben sedmos kKoepontt magbemenst {22}, valamint szémos k-
pontt magRimenst (27} van grendezve;

preumatikus Kevertmbved {143, andy & kizpondl maghor (10) van csatiakortatva, &8 keva-
rOmill bamenate (31), valamint keverdmi kimenste (28 van, ahol & keverdionl {14 hittiolyadak @ra-
o {112) hépez Ggy. hogy @ hitolyaddk atfolyilk a heverdmd bemensten (21) & a kdapontt maghe-
manataibe (32}, valaming & beverdmd (14) Ggy van kiképezve, hogy hdtalyadeN jJaratot 1112} képas
Ggy, Bogy ¢ hithiolpetdk & kdzpontt maghimenstekbal {37) tdeasva kidrandik @ kevarSm Kimensién
{38} at;

valamint hitbgyteije (11} van, amely & kdzpontt mag (10} kil van elendesvs, &8 & b
gylind {11} seamos balsd horarmyal, szémos kersaeliranyd osalomdeal (24}, spamas tvell hovonnyal
{285, valamint szdmoes kst hosonnyal vary slidtve; és

menstes magol (18] amely & hi0gyErd (11 kol van sirandeavey,

ahof 3 kaepontt mag (100, & hiogyied {11} 88 8 menetes mag (18} By vannak kiképerve,
hogy huttlolyadsl Sramilst jaratot (112) alkothak, smelven & hiitlolvadés aramolhat 8 koepant
magbemenstekbe (22) szamos balsd osatorndn {83) &, ameiyek soimos bailsd homnmyal 8s & kdz-
pontmaggal (10) vannak Ossaskitve, &5 atdramoliat a berexstidnyd csatormdhon (24), ax fves how
ayokkal SesrekiSh fvas coatormikon (28}, valamint a menstes magon {12}, &3 s2dmos R horome
syl dxszekOiOl Risd osaturndkon (26), valamint @ menefss magen (12}, &8 szamos kdzpont mag-
kimssretay R} &

&8 whol a kézpontl mag (101 & hlidgyini {11), &8 & mensles mag {12) Goy vannak Kialakitva,
hogy hitSlolyadek szamdra Standasi ratol {112) Repeanek, amelynek beresstmetszats Ggy van be-
aliftva, hogy » hltolyadid dramiasdt seababyeiea,

% ahol 8 kGzponti mag {10} Ggy van Kialakiva, hogy s2émos kizpontt magbsmenetat {238}
képez, amelvek Sesshorsaaimaleretls nagyebd, mint 8 boverdmd bamenatdngk (T1) kerssgmetssels,

&s ahol @ kézponti mag (10}, valamint & HUtSgelel (11} Goy varvak kiképeve, hogy ssdmaos
belsd voatorndt (23 alkel amshnek dsizkeresrimeiaseta Risebb, mirg o Reverlimi bemenatdnek
21 rvenactmaisrety: &g

Ahal & menetes mag (121 o o HOWgela (1) Goy vanvalk bialakitva, hogy seamos kilsd csae
torad (30} alkolnak, amslvek dssrhereszimetezete kisebh, mind a szdmos belsd contoras {231 ke
ressimelszats.

2. Az 1 igSnepont saavindl slakitdezerszam, ahol

B kOzponti mag (190} kupak albkitdsars van Kiképerve, hogy: Ssivagy

@ meneles mayg (12) kilsd mensickielvan slidtva

TR0 14887 & FTIRD



3. A 2 ganypont sarinl slakitdszarszdn, ahol @ Mgyl {11} Ggy van kiképezve, hogy 2
Rrmdras sordn g ieilanyagesl kKozvetionyl srintkezsen

4. A 1 ganypont szerintl alakiioscersatm, ahal sz alekittszerezam Ficostntd szessmdm
VAGY NYOIMass Gntdsrersam.

§, Elidras alakitdszarszém hibdxdre folyekony hiltdkireansl, ahol ay slakitdszerszam kave-
rdmbved{ 143, kdzpontl mageai{ TE), hitigvindrel {11) &3 manetes maggat {12) van elldtva, é5 a8 sl

FAS SORan:

kiszpont magat {10, ovabba BHSgyrat (11} &8 menstes magot (13} alakiunk ¥ annak &
dekeben, hogy foiygkony hiitdkézag @rstol (112} képaszink Kl amsiynek bevesaimeterets gy van
meghatdrozva, hogy srabalyozes o hittiohaddk dramidsst, meg :radrig gy, hogy:

a hitdgyielt {(11) & kdzponti mag (10} kors helyarzik

& kizpont magot (10 ssamies RGesposd mag&emeneﬁsi {3 Btk &l amelvek
Seszkereszimetadate Hagyobl, mint & Keverdim hamanetanek (21} keresetmetszate;

& hOzpond magot (10}, valamint & hGdgwdrdt {11) szamos belsd csatormaval (23) 18tk &),
amalyek dssxkaveszimetassie kissbb, mint & kavardoul bemensiénel (21) keresstnetszets; és

& menates magot (12}, valamint a hitdgydelt (1) sedmos bilef caatormndvad (28} Stk ¢
amalyek Osszkerescimetszate kisshl, mint 2 beisd coatornal {83} keroszimetssste; &3 o oljdrds soe
ran fovahtd

a hitbfolysdskot & keverdmit (14) kevertimil bemenstébe (23} vezetich;

a hiltdfolvadekal & kevardmibd! {14} a kizpontl mag {10} sxdmos kézpont magbemensishe
{22} vazetjik,

& hitdiulyadekol a kepontl maghemanatekdd! (82) a belsd csatormakba {23) verelilk, ame-

ek a hiligellrd {11} 89 & Rozpontl mag (1) ssdmos belsd hompedvat varmak deszekiitve, valamint,

a hiftffolyadébol @ szamos beisd ceafornabél (23}

exsiongiaba (24) jullatiuk;

a hidiolyadekol 8 sxdmos Kersaetiranyy osalomabal (34} szamos vell ceatomabs (28 vae
zolitk, amelysk o ROy lRG {11} ey coatomaival, valamint & menstes maggal {11} vanngk Osses-
kitve;

a hittiolyadekot a szdmas fves coalomabdl (38) & sxamos killed ceatomabsa (28) verstiok,
amalyek ¢ h{tdgyird (11}, valanint 8 menstes mag {131 ks costomaja altal vannak meghatarozvy;

& hiGiolyadokot & ssamos kilsd csatomabdt (283 & kispont mag (18 scdmos kdzpondi

o

magkimanstebe (87} vezeliih; &
& hiidiolyaddkol a sfdmos kozpont saghkimenstbd {27} & Reverdimdl {14) kevardmil Kimens-

tabe {(38) varelilk, maid kiverelik o formdsdsserszimbdl
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