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ABSTRACT

There 1s provided a method of cleaning of a portion of a mold component, the portion of the
mold component including a passage configured, in use, to allow, passage of fluid and to prevent
passage of melt, the method comprising: entering the mold component into a cleaning
configuration, whereby a portion of the passage becomes part of a molding surface; pertorming a

molding cycle to fill in at least the portion of the passage with molding material for

incorporation and removal of a residue (330) therefrom.
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A MOLD COMPONENT HAVING A RESIDUE CLEANING FEATURE

FIELD OF THE INVENTION

The present invention generally relates to, but is not limited to, molding systems, and more
specifically the present invention relates to, but is not limited to, a mold component having a

residue cleaning feature.

BACKGROUND OF THE INVENTION

Molding 1s a process by virtue of which a molded article can be formed from molding material
by using a molding system. Various molded articles can be formed by using the molding
process, such as an injection molding process. One example of a molded article that can be
formed, for example, from Polyethylene Terephthalate (PET) material is a preform that is

capable of being subsequently blown into a beverage container, such as, a bottle and the like.

As an tllustration, injection molding of PET material involves heating the molding material (ex.
PET pellets, etc.) to a homogeneous molten state and injecting, under pressure, the so-melted
PET material into a molding cavity defined, at least in part, by a female cavity piece and a male
core piece mounted respectively on a cavity plate and a core plate of the mold. The cavity plate
and the core plate are urged together and are held together by clamp force, the clamp force being
sufficient enough to keep the cavity and the core pieces together against the pressure of the
injected PET material. The molding cavity has a shape that substantially corresponds to a final
cold-state shape of the molded article to be molded. The so-injected PET material is then cooled
to a temperature sufficient to enable ejection of the so-formed molded article from the mold.
When cooled, the molded article shrinks 1nside of the molding cavity and, as such, when the
cavity and core plates are urged apart, the molded article tends to remain associated with the
core piece. Accordingly, by urging the core plate away from the cavity plate, the molded article
can be demolded, i.e. ejected off of the core piece. Ejection structures are known to assist in

removing the molded articles from the core halves. Examples of the ejection structures include

stripper plates, ejector pins, efc.

When dealing with molding a preform that 1s capable of being blown into a beverage container,
one consideration that needs to be addressed 1s forming a so-called “neck portion”. Typically

and as an example, the neck portion includes (1) threads (or other suitable structure) for
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accepting and retaining a closure assembly (ex. a bottle cap), and (ii) an anti-pilferage assembly
configured to cooperate, for example, with the closure assembly to indicate whether the end
product (i.e. the beverage container that has been filled with a beverage and shipped to a store)
has been tampered with in any way. The neck portion may comprise other additional elements
used for various purposes, for example, to cooperate with parts of the molding system (ex. a
support ledge, etc.). As is appreciated in the art, the neck portion cannot be easily formed by
using the cavity and core halves. Traditionally, split mold inserts (sometimes referred to by those

skilled in the art as “neck rings”) have been used to form the neck portion.

With reterence to Figure 1, a section along a portion of an injection mold 50 illustrates a portion
of typical molding insert stack assembly 60 that is arranged within a molding system (not
depicted). The description of Figure 1 that will be presented herein below will be greatly
simplified, as it 1s expected that one skilled in the art will appreciate general configuration of
other components of the injection mold 50 that will not be discussed in the following

description.

The molding insert stack assembly 60 includes a neck ring insert pair 52 that together with a
mold cavity insert 54, a gate insert (not shown) and a core insert 61 define a molding cavity (not
separately numbered) where molding material can be injected to form a molded article, such as a
perform 63. In order to facilitate forming of the neck portion of the preform 63 and subsequent
removal of the preform 63, the neck ring insert pair 52 comprises a pair of complementary neck
ring inserts that are mounted on adjacent slides of a slide pair 68. The slide pair 68 is slidably
mounted on a top surface of a stripper plate 66. As commonly known, and as, for example,
generally described in United States patent 6,799,962 to Mat et al (granted on October 5, 2004),
the stripper plate 66 is configured to be movable relative to a cavity plate assembly 74 and a core
plate assembly (not depicted), when the mold is arranged in an open configuration, whereby the
slide pair 68, and the complementary neck ring insert pair 52 mounted thereon, can be laterally
driven, via a cam arrangement or some other means (not shown), for the release of the molded

article from the molding cavity.

A typical neck ring insert has a body that includes a pair of projecting portions 70 that extend
from a top and a bottom face of a flange portion 72 (i.e. a top projecting portion and a bottom
projecting portion). Typically, the bottom face of the flange portion 72 abuts, in use, a top
surface of the slide pair 68. Even though not depicted in Figure 1, one skilled in the art will

appreciate that the neck ring insert pair 52 cooperates with suitable fasteners for connecting to a



10

15

20

25

30

CA 02933802 2016-06-21

H-7638-CA-A

respective one of the slide pair 68. In use, during certain portions of a molding cycle, the top

projecting portion cooperates with a female receptacle disposed on the cavity plate assembly 74.

Figure 2 depicts an example of a prior art implementation of a neck ring 200 of the neck ring
insert pair 52. More specifically, Figure 2 depicts a front planar view of the neck ring 200. The
neck ring 200 comprises a molding surface 202 for forming, in use, various portions of the neck
finish of the preform and a mating surface 204 for abutting, in use, another one of the neck ring
200. The neck ring 200 further includes a venting structure 206. The venting structure 206
comprises (1) an air vent groove 208 for collecting and venting, in use, excess air from the
molding cavity as it is being filled with the molding material and (ii) an air collector groove 210
in fluid communication with the air vent groove 208 for providing an evacuation path for the air

to be vented from the vent groove 208.

US patent 7,939,009 issued to Balboni, et al. on May 10, 2011 discloses a preform that is formed
by an upper neck which maintains unchanged its form in the final object and a hollow body,
joined to the neck. The method foresees the insertion, within a matrix cavity, of a metered body
of polymeric material whose mass is metered according to a reference value, and the subsequent
pressure insertion of a punch within the matrix cavity until it closes the mold's molding chamber,
the punch conferring the shape to the inner surface of the preform and the matrix having an inner
surface which confers the shape to the outer surface of the preform. According to the invention,
in the molding of the preform, the error of the mass of the metered body with respect to the
reference value i1s distributed in the hollow body, which undergoes a subsequent hot deformation
until 1t achieves the final shape. In the mold, the matrix comprises at least one deformable wall
(31) whose inner surface defines at least part of the inner surface of the matrix part intended to
give form to the hollow body of the preform, said deformable wall (31) having, at least in part, a
relatively thin thickness which permits it to be elastically deformed under the pressure of the
polymeric matertal in the final preform molding step, thereby varying the thickness of the

hollow body.

US patent 7,128,865 issued to Martin on October 31, 2006 discloses an injection molding
method and apparatus for ejecting a molded plastic preform from a mold. A first lifting structure
and/or step 1s configured to have an inner surface with an area for sealing and aligning with a
complementary surface on a core, and to have an upper surface with an area for sealing and
aligning with a complementary surface on a second lifting structure, said upper surface of said

first lifting structure being configured to lift a molded plastic preform from the injection mold in
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a lifting direction for a first period of time, the lower portion of the molded plastic preform lying
in a plane substantially perpendicular to the lifting direction. A second lifting structure and/or
step 1s configured to have an inner surface configured to lift an outer surface of the molded
plastic preform from the injection mold in the lifting direction for a second period of time, the
outer surface of the molded plastic preform including structure lying in a plane substantially
parallel with the lifting direction. Since the molded plastic preform is lifted by its end, the
preform does not have to be solidified at its interior, thus allowing earlier removal of the preform

from the mold, reducing cycle time.

US patent 7,481,642 issued to Niewels on January 27, 2009 discloses a method and apparatus for
controlling a vent gap in a mold for an injection molding machine, which include an active
material insert configured to be regulate the degree of opening of the vent gap. The active
material insert 1s configured to be actuated in response to signals from a controller, so as to
selectively block the opening of the vent gap during the molding process. Wiring structure is
coupled to the active material insert, and is configured to carry the actuation signals. Melt tlow
sensors may also be provided to aid in regulating the vent gap, and may be connected to the
controller in order to provide real-time closed loop control over the operation of the vent gap.
Preferably, the methods and apparatus are used as part of a system for controlling the flow of

melt within a mold cavity.
SUMMARY OF THE INVENTION

According to a first broad aspect of the present invention, there is provided a method of cleaning
of a portion of a mold component, the portion of the mold component including a passage
contigured, in use, to allow passage of fluid (such as air) and to prevent passage of melt, the
method comprising: entering the mold component into a cleaning configuration, whereby a
portion of the passage becomes part of a molding surface; performing a molding cycle to fill in

at least the portion of the passage with molding material for incorporation and removal of a

residue therefrom.

According to a second broad aspect of the present invention, there is provided a mold component
configured to be actuated between: a first configuration in which tfle mold component comprises
a passage that allows passage of fluid (such as air) and prevents passage of the melt; and a
second configuration in which the passage is actuated such as to become part of a molding

surface.
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According to a third broad aspect of the present invention, there is provided a neck ring for
defining at least a portion of a neck portion of a preform, the neck ring comprising: a molding
surtace defining a portion of a molding cavity for defining the at least a portion of the neck
portion of the preform; a venting structure for evacuating the fluid, in use, from the molding
cavity, the venting structure including: a primary vent groove; a secondary vent groove; a pocket
groove 1n fluid communication with both the primary vent gfoove and the secondary vent

groove.

According to a fourth broad aspect of the present invention, there is provided a method of
operating a mold comprising: maintaining a neck ring in a standard molding configuration and
executing at least one molding cycle; actuating the neck ring into a vent cleaning configuration
and executing at least one molding cycle in the vent cleaning configuration to remove residue

from at least a primary vent groove of the neck ring.

According to another broad aspect of the present invention, there is provided a distance
augmenting structure for use in an injection molding machine between a first machine
component and a second machine component, the distance augmenting structure comprising: a
base operatively attachable, in use, to one of the first machine component and a second machine
component; an actuator, a distance adjustment insert operatively coupled to the actuator, the
actuator being configured to translate the distance adjustment insert between an outbound
position in which position the distance adjustment insert is positioned away from the first
machine component and the second machine component; and an in-bound position, in which the
distance adjuStment insert i1s positioned between the first machine component and the second

machine component, in which inbound position the distance adjustment insert is configured to

increase distance between the first machine component and the second machine component.

According to yet another broad aspect of the present invention, there is provided a method of
operating a mold, the mold comprising a first mold half and a second mold half, the first mold
half and the second mold half defining a passage configured, in use, to allow passage of fluid
and to prevent passage of melt, the method comprising: maintaining the mold in a standard
molding configuration and executing at least one molding cycle; actuating the first mold half and

the second mold half into a cleaning configuration and executing at least one molding cycle in

the cleaning configuration to remove residue from at least a portion of the passage.
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These and other aspects and features of non-limiting embodiments of the present invention will
now become apparent to those skilled in the art upon review of the following description of
specific non-limiting embodiments of the invention in conjuﬁction with the accompanying

drawings.

DESCRIPTION OF THE DRAWINGS

A better understanding of the embodiments of the present invention (including alternatives
and/or variations thereof) may be obtained with reference to the detailed description of the non-

limiting embodiments along with the following drawings, in which:

Figure 1 depicts a cross-section along an operational axis of a molding stack implemented in

accordance with known techniques.

Figure 2 1s a front planar view of a neck ring of the molding stack of Figure 1, implemented in

accordance with known techniques.

Figures 3A — 3F depict a schematic top view of a neck ring implementing embodiments of the
present invention, the neck ring in a standard molding configuration and in progression through

vent cleaning configurations.

Figure 4 depicts a flow chart of a method for molding and vent cleaning implemented in

accordance with non-limiting embodiments of the present invention.

Figure 5 depicts a front view of (1) a portion of a molding stack 502 that includes a neck ring 504
and a lock ring 506, the neck ring 504 being implemented in accordance with non-limiting
embodiments of the present invention and being shown in the standard molding configuration;
and (11) a portion of a molding stack 508 that includes the neck ring 504 and the lock ring 506,
the neck ring 504 being implemented in accordance with non-limiting embodiments of the

present mvention and being shown in the vent cleaning configuration.

Figure 6 depicts a perspective view of the entirety of the neck ring 300 mmplemented 1n

accordance with non-limiting embodiments of the present invention.

Figure 7 depicts a perspective view of a portion of the neck ring 300 of Figure 6.
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Figures 8A — 8C depict a top view of a portion of an injection molding machine 800,

implemented in accordance with embodiments of the present invention.

Figure 9 depicts a section view of a mold in accordance with another embodiment of the present

invention, the mold being in a standard molding configuration.

Figure 10 depicts a section view of the mold of Figure 9 in a cleaning configuration.

T'he drawings are not necessarily to scale and are may be illustrated by phantom lines,
diagrammatic representations and fragmentary views. In certain instances, details that are not
necessary for an understanding of the non-limiting embodiments or that render other details

difficult to perceive may have been omitted.

DETAILED DESCRIPTION OF EMBODIMENTS

With reference to Figures 6 and 7, there is depicted a perspective view of a neck ring 300, the
neck ring 300 being suitable for implementation of embodiments of the present invention. Figure
6 depicts a perspective view of the entirety of the neck ring 300, while Figure 7 depicts a
perspective view of a portion of the neck ring 300. The neck ring 300 comprises of two halves

thereof, the halves of the neck ring 300 defining therebetween a shut off face 700.

Further description will make continued reference to Figures 6 arid 7, and will make reference to
Figures 3A — 3F, which depict the neck rings 300 in various stages of the molding and vent

cleaning cycles, as will be described in greater detail herein below.

In particular, Figure 3A depicts a schematic representation of the top view of the neck ring 300
in a “standard molding configuration”, the neck ring 300 being implemented in accordance with
non-limiting embodiments of the present invention. Figure 3B depicts a portion of the neck ring
300 of figure 3A in greater detail. The neck ring depicted in Figure 3A comprises a first body
portion 302 and a second body portion 304. In the embodiment being depicted herein, the first
body portion 302 and the second body portion 304 are embodied in a first neck ring half and a
second neck ring half. Defined between the first body portion 302 and the second body portion
304 1s the aforementioned shut off face 700. Within the shut off face 700, there is provided a
venting structure 306. The general purpose of the venting structure 306, much akin to the prior
art implementation of the venting structure, is for collecting and venting, in use, excess fluid
(such as air) from the molding cavity and providing an evacuation path tor such vented air.

Within these embodiments, the venting structure 306 comprises a primary vent area 308 and a
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secondary vent area 310. It is noted that “vent area” is also referred to by some skilled in the art
as “vent grooves”, but it is not so limited. In the depicted embodiments, the primary vent area
308 and the secondary vent area 310 are implemented as cooperating (or tandem) structures. As
an example only and by no means as a limitation, the primary vent area 308 and the secondary
vent area 310 are implemented as parallel to each other, but other spatial relationship can be

implemented in alternative embodiments of the present invention.

There 1s also defined a pocket groove 312, located in-between and in fluid communication with
the primary vent area 308 and the secondary vent area 310. In the specific example depicted
herein, the pocket groove 312 is generally triangular in shape. However, this needs not be so in
every embodiments of the present invention and the shape of the pocket groove 312 can be
implemented differently. In other words, the pocket groove 312 can be implemented in a
different form factor. The general purpose for the pocket groove 312 is to provide a reservoir for

rapid evacuation of fluid (such as air) from the molding cavity through the primary vent area

308.

Recalling that the neck ring 300 of Figure 3A is depicted in the standard molding configuration,
the primary vent area 308 is dimensioned for (i) allowing the passage of the evacuated fluid
(such as air) from the molding cavity into the pocket groove 312 and (ii) not allowing any
substantial amount of the molding material for passing therethrough. In a particular example of
an 1mplementation, the width of the primary vent area 308 can be between 0.03 and 0.04 mm, in

case of the molding of PET preforms.

At the same time, the dimension of the secondary vent area 310 is such that it prevents the
passage of any substantial amount of the molding material for passing therethrough. In the
specific examples, the walls of the shut off face 700 defining the secondary vent area 310 can
touch each other in order prevent the passage of evacuated fluid (such as air) and prevent the
flow of molding material, in this standard molding configuration or, alternatively, they can
define a gap therebetween, which gap allows for the flow of evacuated fluid (such as air) but

prevents passage of the molding material.

Within the configuration of Figure 3D and is more clearly visible in Figure 3F, there is also
provided an apex point 334. The apex point 334 is sized such as to provide the path for
evacuated fluid (such as air) towards the secondary vent area 310 while preventing the flow of
any substantial amount of molding material therethrough (in other words, the apex point 334 is

the beginning portion of the secondary vent area 310, while the remainder of the secondary vent
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area 310 starts to act as a reservoir for the escaped air). It is noted that in some embodiments of
the present invention, in the vent cleaning configuration, the apex point 334 provides a clearance

of approximately 0.03 to 0.04 mm.

To complete the description of Figure 3A and Figure 3B, there are also depicted a molding
surface 322 that cooperates with a portion of a core (not depicted), which define therebetween a
portion of a molding cavity (not separately numbered) into which molding material flows to

define a molded article.

With reference to Figure 3C, after a certain number of molding cycles, there tends to accumulate
some residue 330 along at least a portion of the primary venting groove 308 (such as material

dust, contaminants or other undesirable particles or the like).

With reference to Figure 3D, there is depicted a schematic representation of the top view of the
neck ring 300 in a “vent cleaning configuration”, the neck ring 300 being implemented in
accordance with embodiments of the present invention. In embodiments of the present invention,
this configuration can be thought of as “breathing mode” or “controlled flash molding”
configuration. Accordingly and as means of an example, this vent cleaning configuration can be
entered 1nto by means of decreasing clamp pressure (by means of software adjustment, for

example), compared to the standard molding configuration, depicted in Figure 3A, for example.

In an example embodiment, it 1s contemplated that the clamp tonnage can be lowered by
approximately ten to fifteen percent below the minimum injection pressure for the same mold.
As an example, 1n a typical 72-cavity mold used for a water application with split at support

ledge with diameter 34mm, an operational tonnage (i.e. one applied in configuration of Figure

3A) can be around 290 tons, with the minimum process tonnage of 230 tons, while the tonnage

used for entering the vent cleaning configuration can be about 200 tons.

Recalling that the neck ring 300 of Figure 3D is depicted in the vent cleaning configuration (or,
more specifically in a configuration at the beginning of the vent cleaning process in accordance
with embodiments of the present invention), the primary vent area 308 is dimensioned for
allowing passage of the molding material therethrough. In a sense, in the vent cleaning
configuration, the primary vent area 308 becomes part of the molding surface and allowing the
molding material 326 to fill in the primary vent area 308 in the vent cleaning configuration. At
the same time, the secondary vent area 310 is dimensioned for (i) allowance of the passage of the

cvacuated fluid (such as air) from the primary vent area 308 and (ii) not allowing any substantial
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amount of the molding material for passing therethrough. In a sense, within the vent cleaning
contiguration, the secondary vent area 310 “becomes” or executes the function of the primary

vent area 308 as depicted 1n Figure 3A (1.e. in the standard molding configuration).

With reference to Figure 3E, the commencement of the vent cleaning phase is depicted, whereby
molding material 326 starts to fill in the molding cavity defined between the neck ring 300 and
the core 314. Eventually, the molding material 326 starts to fill the primary vent area 308,
including or incorporating the residue 330. With reference to Figure 3F, the molding material
326 continues to travel through the primary vent area 308, at this point fully incorporating the
residue 330. As such, at the end of the vent cleaning cycle, the molding material 326 has fully
filled the primary vent area 308 and has fully incorporated the residue 330. At this point, the

molding material 326 allowed to cool down, in a standard manner.

After a sufficient period of time to allow the molding material 326 to cool down sufficiently to
enable removal thereof from the neck ring 300 the molded article is ready for removal from the
neck ring 300. As can be appreciated, the resultant molded article includes a molded appendix
360, which generally corresponds in shape to the shape of the primary vent area 308
incorporating the residue 330. As such, ejection of the molded article, including the molded

appendix 360, results in effectively removing it from the neck ring 300.

In some embodiments of the present invention, the inner walls of either or both of the primary
vent area 308 and the secondary vent area 310 can be coated with a coating to reduce sticking of

the molding material 326 thereto.

Given the architecture described above with reference to Figures 3A — 3F, it is possible to

execute a method of molding and vent cleaning in accordance with embodiments of the present

mvention. Generally speaking, embodiments of the present invention allow to actuate the neck
ring 300 between the standard molding configuration (in which a molded article, such as
preform suitable for subsequent blow molding can be molded) and the vent cleaning
configuration (in which residue 330 can be removed from the primary vent area 308).

Furthermore, according to embodiments of the present invention, the controlled flash condition
1s used to clean the vent areas and to remove the undesired particles therefrom. More
specifically, in the vent cleaning configuration, the melt is used to fill in the primary vent area

308 tor incorporation and removal of the residue 330.

More specifically, a method 400 can be executed by a controller (not depicted) of a molding

machine (not depicted), both can be executed in accordance with known prior art techniques.

10
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The molding machine including the neck ring(s) 300 in accordance with the number of molding

cavities desirable.

Step 402

At step 402, the neck ring 300 is maintained in the standard molding configuration, as that of
Figure 3A. The neck ring 300 is maintained in the standard molding configuration by means, for
example, of application of standard clamp force (such as a force that is sufficient to withstand

molding pressure of the molding material and to maintain the mold in a closed configuration).

A molded article is molded. The molding cycle can be repeated until the method progresses to

step 404, as will be described momentarily.

Step 404

At step 404, the configuration of the neck ring 300 is controlled into the vent cleaning
configuration. Step 404 can be executed when it is determined that vent cleaning is required.
This can be executed at a pre-determined interval, for example, every month or every n-number
of molding cycles (such as fifty thousand, eighty thousand or hundred thousand molding cycles).
Alternatively, this can be executed when the quality of the molded article falls under a pre-
determined threshold. Alternatively, this can be executed in accordance with preventative

maintenance schedule for a given operator of the molding machine (not depicted).

Step 404, as has been previously described, can be executed by means of decreasing clamp
pressure, compared to the standard molding configuration and executing an injection cycle. In
some embodiments of the present invention, step 404 can be repeated several times. It is noted

that the molded articles molded during the vent cleaning operation are scrapped, as they include

particles of the residue 330.

Once the vent cleaning operation is executed, the method 400 can return to execution of step

402, 1.e. to the standard molding configuration.

Accordingly, it can be said that the method of vent cleaning in accordance with embodiments of
the present invention includes, at a certain number of molding cycles where residue 330 has
accumulates onto walls of the primary vent area 308, executing a vent cleaning operation by

means ot:

11
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* entering the neck ring into the vent cleaning configuration (whereby the primary vent
area 308 becomes part of the molding surface for allowing melt therein and the

secondary vent area 310 becomes the primary venting structure);

* executing a molding cycle to fill in the primary vent area 308 with molding material for

incorporation and removal of the residue 330 therefrom.

Generally speaking and considering the neck ring 300 as an example of implementation of a

method for vent cleaning in a molding structure having a venting structure 306, one can say that

the method of vent cleaning comprises:

* entering the mold structure housing the venting structure (306) into a vent cleaning

configuration;

* performing a molding cycle to fill in at least a portioﬁ of the venting structure (306)

with molding material for incorporation and removal of a residue (330) therefrom;

* while executing said performing, allowing for the fluid (such as air) to be evacuated

from the at least a portion of the venting structure (306) through a secondary vent

area (310).

It should be expressly understood that embodiments of the present invention described above
with reference to the controllable primary and secondary vent areas are used just as examples of
cleaning split line surfaces (such as the shut off face 700). It should be further understood that

embodiments of the present invention can be used to clean other types of the split lines present

in the mold.

As such, embodiments described above are implemented in a “neck-to-neck” vent configuration.
It 1s also possible to execute the embodiments of the present invention in a “neck-to-lock”
configuration. Example of such non-limiting embodiments is depicted with Reference to Figure

J.

Figure 5 depicts a front view of (i) a portion of a molding stack 502 that includes a neck ring 504
and a lock ring 506, the neck ring 504 being implemented in accordance with non-limiting
embodiments of the present invention and being shown in the standard molding configuration;
and (11) a portion of a molding stack 508 that includes the neck ring 504 and the lock ring 500,
the neck ring 504 being implemented in accordance with non-limiting embodiments of the

present invention and being shown in the vent cleaning configuration.

12
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According to embodiments of the present invention, there is provided a primary vent area 512, a
secondary vent area 516 and a pocket groove 514. Within the standard molding configuration of
the molding stack 502, the primary venting groove can be implemented as having the width of
0.03 mm and the secondary vent area 516 can be implemented' the pocket groove 514 can be

implemented with the width of 0.05 mm. .

Generally speaking, in the standard molding configuration, the primary vent area 512 is
dimensioned for (i) allowance of the passage of the evacuated fluid (such as air) from the
molding cavity into pocket groove 514 and (ii) not allowing any substantial amount of the
molding material for passing therethrough. At the same time, the dimension of the secondary
vent area 516 1s such that it also prevents the passage of any substantial amount of the molding

material for passing therethrough.

In the vent cleaning configuration of the molding stack 508, the primary vent area 512 can be
implemented as having the width of 0.28 mm, and the secondary vent area 516 remains at 0.05
mm. More generally, the primary vent area 512 is dimensioned for allowing passage of the
molding material therethrough. In a sense, in the vent cleaning configuration, the primary vent
area 512 becomes part of the molding surface. At the same time, the secondary vent area 516 is
dimensioned for (i) allowance of the passage of the evacuated fluid (such as air) from the
primary vent area 308. In a sense, within the vent cleaning configuration, the secondary vent
area 516 “becomes” or implements the function of the primary vent area 512 in the standard
molding configuration, while the pocket groove 514 is configured for the rapid evacuation of

fluid (such as air) from the molding cavity through the primary vent area 512.

This vent cleaning configuration can be entered into by means of decreasing clamp pressure (by
means of software adjustment, for example), compared to the standard molding configuration. In
an example embodiment, it is contemplated that the clamp tonnage can be lowered by
approximately ten to fifteen percent below than the minimum injection pressure for the same
mold. As an example, in a typical 72-cavity mold used for a water application, an operational
tonnage can be around 290 tons, with the minimum process tonnage of 230 tons, while the

tonnage used for entering the vent cleaning configuration can be about 200 tons.

A technical effect of embodiments of the present invention includes ability to execute vent
cleaning operation without substantial interruption to the operation of the injection molding
machine. Another technical effect of embodiments of the present invention includes ability to

execute the injection molding machine without the need to stop the injection molding machine
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and without the need for the purging operation of the injection screw. Another technical effect of
embodiments of the present invention includes ability to execute a vent cleaning operation that
does take a comparatively less time vis-a-vis existing solutions for vent cleaning. Another
technical effect of embodiments of the present invention includes the ability to execute the vent
>  cleaning operation without the uncontrolled dust transfer associated with the prior art solutions
(such as blowing air, for example). It should be expressly understood that not each every

technical effect needs to be present in each and every embodiment of the present invention.

It should be noted that the above described embodiment of the vent cleaning is just one example
of a method of cleaning of a passage that is configured, in use, to allow for the passage of fluid
10 (such as air and the like) and to prevent passage of the melt. Embodiments of the present
invention allow for entering such passage into a cleaning configuration and to allow the passage
to become part of the molding surface. Effectively, embodiments of the present invention
contemplate flooding at least a portion of the passage with melt to remove residue 330
therefrom. It is noted that at least a portion of such passage that is wetted in use by the fluid (and
15  therefore tends to accumulate residue 330) can be cleaned by using embodiments of the present
invention. Other examples of such the passage can include TSS vent grooves, core / lock ring

vent grooves, inner and outer core vent grooves in closure molds and the like.

Accordingly, it can be said that the method of cleaning of a passage that during a molding
configuration (1.e. in use) allows the passage of fluid and prevents passage of melt, the passage
20 associated with a mold component (an example of which is being the above-described neck ring

300, but not so limited) in accordance with embodiments of the present invention includes, at a

certain number of molding cycles where residue 330 has accumulates onto at least a portion of
the passage (such as a portion of the primary vent area 308 and the like, but not so limited),

executing a cleaning operation by means of:

25 * entering the mold component into a cleaning configuration, whereby a portion of the
passage associated with the mold component that accumulates residue becomes part of

the molding surface;

* executing a molding cycle to fill in the portion of the passage with molding material for

incorporation and removal of the residue 330 therefrom.

30  The method further includes, in some embodiments thereof, controlling a melt front of the melt
entering the passage in the cleaning configuration. In some embodiments, as is the case in the

above neck ring 300 embodiment, the control of a predefined point for the melt front stop in the
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vent cleaning configuration is executed by means of a physical stop, such as the above-described
apex point 334, In other embodiments of the present invention, the predefined point for the melt
front can be executed as a thermal implementation (i.e. by controlling the temperature or rate of
a cooling fluid around the predefined point for the melt front stop to effectively freeze off the
melt). Other embodiments and executions for the predefined point for the melt front stop are
possible. Therefore, it can be said that in the cleaning configuration the melt flooding of the

passage is executed in a “controlled manner” or, in other words, by controlling the predefined

point for the melt front stop.

In some embodiments of the present invention, it may be beneficial while executing the molding
cycle during the cleaning operation, to increase pressure between molding material and the
residue 330. In the above example of the neck ring 300, the increased pressure between the
molding material and the residue 330 is created by: (i) means of increasing the primary vent area
308 (to transform it into the molding surface) and (ii) creating the secondary vent area 310 with
the apex point 334, which create a stop point for the material, thus increasing the pressure

between the molding material and the residue 330.

Another alternative to increase the pressure between the molding material and the residue 330
would to create a smaller gap, or in other words, when entéring the vent cleaning state,
increasing the width of the primary vent area 308 by a smaller distance, this increasing the
pressure between the molding material and the residue 330. Yet in other embodiments, it is
conceivable to increase the pressure between the molding material and the residue 330 by

introducing a counter-flow of a medium.

It should be noted that even though description above has used an example of decreased clamp

tonnage to enter into the vent cleaning configuration, other implementations are possible. An

example of such an alternative configuration is depicted with reference to Figures 8A — 8C.
Figures 8A — 8C depict -a top view of a portion of an injection molding machine 800,
implemented in accordance with embodiments of the present invention. The injection molding

machine 800 incorporates certain structures known to those of skill in the art, which structures
will not be described here at any length. Description will follows will focus on specific

modifications implemented in accordance with embodiments of the present invention

The 1njection molding machine 800 comprises inter alia a first mold half 802, a second mold
halt 804, a stripper plate assembly 806, all of which can be implemented in accordance with

known techniques. According to embodiments of the present invention, there is provided a first
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distance augmenting structure 810 and a second distance augmenting structure 812, which can

be implemented substantially similar and, as such, just one will be described in greater details.

It 1s noted that the first distance augmenting structure 810 and the second distance augmenting
structure 812 are operatively positioned between respective machine components. The first
distance augmenting structure 810 is operatively positioned between the first mold half 802 and
the stripper plate assembly 806, while the second distance augmenting structure 812 is

operatively positioned between the stripper plate assembly 806 and the second mold half 804.

The first distance augmenting structure 810 comprises a base 814 operatively attachable to a side
of the injection molding machine 800 and, more specifically, to the side of the first mold half
302. The first distance augmenting structure 810 further comprises an actuator 816, which in this
example 1s implemented as a hydraulic actuator. However, other implementations for the
actuator are possible, such as a servo motor or the like. There is also provided a distance
adjustment insert 818. The distance adjustment insert 818 can be implemented as a piece of sheet
metal or the like. The actuator 816 is operable to actuate the distance adjustment insert 818
between an outbound position (Figure 8A) and an in-bound position (Figure 8B and 8C). In the
outbound position, the first mold half 802, the second mold half 804 and the stripper plate
assembly 806 will close into the standard molding configuration. In the in-bound position, as is
depicted in Figure 8C, the first mold half 802, the second mold half 804 and the stripper plate
assembly 806 will close into a cleaning configuration with a pre-defined gap therebetween. The
pre-defined gap being controlled by the width of the distance adjustment insert 818. In other
words, in-bound position the distance adjustment insert 818 is positioned between the first
machine component and the second machine component, in which inbound position the distance
adjustment insert 818 is configured to increase distance between the first machine component

and the second machine component.

It should be expressly understood that the neck ring 300 described above is just but one example

of embodiments of the present invention for executing a method of cleaning of a mold

component from the residue 330. With reference to Figure 9, there is depicted another
embodiment of a mold component that can be used for implementing embodiments of the
present invention. Figure 9 depicts a section view of a mold 900. The mold 900 includes a mold
component 902, which in this case is implemented as a first mold half 904 and a second mold

halt 906. The first mold half 904 and the second mold half 906 define therebetween a molding
cavity 908 (defined by respective female and male members of the first mold half 904 and the
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second mold half 906). The mold 900 further includes a passage that, in use (i.e. during standard
molding operation) allows for the passage of fluid out of the molding cavity 908 and prevents
passage of melt, the passage being depicted in Figure 9 at 910. The passage 910 is implemented
as a vent area or a “primary vent area’. There is also provided a first passage control member
912, which first passage control member 912 is actuatable between a first configuration (where
the passage 910 allows for the passage of fluid and prevents passage of the melt, as depicted in
Figure 9 in which the mold 900 is shown in a standard molding operation) and a second
configuration, in which the passage 910 becomes part of the molding surface (depicted in Figure
10, which depicts the mold 900 in a cleaning configuration). There is also provided a venting

passage 911 1 fluid communication with the passage 910 for venting the fluid therefrom.

With continued reference to Figure 9 and Figure 10, the mold 900 also includes a second
passage control member 914, which is shown in a retracted configuration in Figure 9 and in a
extended configuration in Figure 10. In the retracted configuration, the second passage control
member 914 un-obstructs the venting passage 911. In the extended configuration, the second
passage control member 914 turns a portion of the venting passage 911 into the passage that
allows passage of the fluid but not passage of the melt. Effectively, turning a portion of the
venting passage 911 into a secondary vent area (as shown in Figure 10). Optionally or
additionally, there is provided a third passage control member 916, which can also be controlled
similarly to the second passage control member 914 to either provide a venting passage or
completely shut off the passage. In a sense, the second passage control member 914 and/or the

third passage control member 916 can act to provide the pre-defined point for the melt front

stop, as has been previously described.

The first passage control member 912 and/or second passage control member 914 and/or the
third passage control member 916 can be actuated by any suitable means, such as hydraulic

actuator, electric actuator and the like. In a specific embddiment, the actuator can be

implemented as a piezo-electric actuator, similar to the one disclosed in the co-owned US patent

7,481,642 1ssued to Niewels on January 27, 2009.

In additional non-limiting embodiments of the present invention, the first passage control
member 912 and/or second passage control member 914 and/or the third passage control
member 916 can be defined as part of the molding stack and as such can be “actuated” by the

motion of the mold halves, without the need for separate actuator per se.

1’7



10

15

20

25

30

CA 02933802 2016-06-21

H-7688-CA-A

With reference to Figures 11 and 12, there is depicted another non-limiting embodiments of the
present mvention. Figure 11 depicts a section view of a mold 1000. The mold 1000 includes a

mold component 1002, which in this case is implemented as a first mold half 1004 and a second

mold half 1006. The first mold half 1004 and the second mold half 1006 define therebetween a
molding cavity 1008 (defined by respective female and male members of the first mold half
1004 and the second mold half 1006). The mold 1000 further includes a passage 1010 that, in
use (1.e. during standard molding operation) allows for the evacuation of fluid out of the molding

cavity 1008 and prevents passage of melt. The passage 1010 can be implemented as a vent area.

In the standard molding configuration depicted in Figure 11, the mold 1000 is operated in a
standard manner, with the molding cavity 1008 being filled with the molding material and the
passage 1010 being used for allowing fluid (such as air) to be evacuated from the molding cavity

1008 as it is being filled with the molding material.

With reference Figure 12, a passage cleaning configuration is shown. In this configuration the
passage 1010, effectively, becomes the extension of the molding cavity 1008, which can assist in
removing residue (not shown) potentially accumulated therein. There are also provided a first
melt stop 1014 and a second melt stop 1016. The first melt stop 10.14 and the second melt stop
1016 are points for stopping the melt front, in the passage cleaning configuration. As is best seen
when comparing Figure 11 and Figure 12 illustrations, the first melt stop 1014 and the second
melt stop 1016 are in a “closed configuration” in both the standard molding configuration and
the passage cleaning configuration. While they are not used in the standard molding

contiguration per se, they are used as melt front stops in the passage cleaning configuration.

Needless to say and as is depicted with reference to Figure 13, the mold 1000 can be optionally

provided with a passage control member 1200, which can be used to control a secondary vent
area, much akin to the description of Figure 9 and Figure 10 above. The main difference being,
however, that the passage control member 1200 is defined as part of the mold stack and not as a

separate member, as 1s depicted with reference to Figure 9 and Figure 10.

Accordingly, it can be said that within the architecture of Figure 11 and 12, there is provided a
method of operating a mold, the mold comprising a first mold half and a second mold half, the
first mold half and the second mold half defining a passage configured, in use, to allow passage
of fluid and to prevent passage of melt, the method comprising: maintaining the mold in a
standard molding configuration and executing at least one molding cycle; actuating the first

mold half and the second mold half into a cleaning configuration and executing at least one
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molding cycle in the cleaning configuration to remove residue from at least a portion of the

passage.

Accordingly, it can be said that embodiments of the present invention provide for a mold
component configured to be actuated between: (i) a first configuration in which the mold
component comprises a passage that allows passage of fluid and prevents passage of the melt;
and (11) a second configuration in which the passage is actuated such as to become part of a

molding surface.

[t should be understood that for the purposes of the description provided above and claims
presented below, the term “fluid”, “gas’ or “air” are meant to denote fluid present in the molding
cavity and being vented from the molding cavity and the molding material fills in the molding
cavity. The terms “fluid”, *gas” or “air” can denote ambient air around the molding system, as
well as the ambient air mixed in with other substances potentially present within the molding

system.

The description of the embodiments of the present inventions provides examples of the present
mvention, and these examples do not limit the scope of the present invention. It is to be
expressly understood that the scope of the present invention is limited by the claims only. The
concepts described above may be adapted for specific conditions and/or functions, and may be
further extended to a variety of other applications that are within the scope of the present
invention. Having thus described the embodiments of the present invention, it will be apparent
that modifications and enhancements are possible without departing from the concepts as
described. Therefore, what 1s to be protected by way of letters patent are limited only by the

scope of the following claims:
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CLAIMS
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15

20

29

A distance augmenting structurc (810, 812) for use in an injection molding machine
between a first machine component and a sccond machine component, the distance

augmenting structure comprising:

a base (814) operatively attachable, in use, to one of the first machine component and

a second machine component;

an actuator (816),

a distance adjustment insert (818) operatively coupled to the actuator (816),

the actuator (816) being configured to translate the distance adjustment insert (818)
betwcen an outbound position in which position the distance adjustment insert (818) is
positioned away from the first machine component and the second machine component;
and an in-bound position, 1n which the distance adjustment insert (818) is positioned
betwcen the first machine component and thc second machine component, in which
inbound position the distance adjustment insert (818) is configured to increase distance

between the first machine componcent and the sccond machine component.

A mold comprising a {irst mold half (802), a stripper platc assembly (806) and a second
mold halt (804), said first and sccond mold halvcs being supported and movable relative
lo cach other; a first mold shut height adjustment apparatus (810) operable to provide for
a change in a mold shut height from a standard molding configuration and a vent

cleaning configuration;

the first distance augmenting structure (810) being operatively positioned between

the first mold halt (802) and the stripper plate assembly (806);

the first distance augmenting structure (810) includes a distance adjustment insert
(818) and an actuator (816) for the positioning thereof, wherein in the vent cleaning
configuration the distance adjustment insert (818) is positionable between the first mold
halt (802) and the stripper platc assembly (806) to increase a distance therebetween

relative to a standard molding configuration.
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3.
5 4

10
15 5.
6.

The mold of claim 2, further comprising:

a second distance augmenting structure (812);

- the second distance augmenting structure (812) being opcratively positioned between

the stripper plate assecmbly (806) and the sccond mold half (804).

The mold of claim 3, wherein:

the first distance augmenting structurce (810) comprising a base (814) operatively
attached to a side of the first mold halt (802), and an actuator (816) operable to actuatc a
distance adjustment insert (818) coupled thereto between an outbound position and an
inbound position, wherein in the outbound position, the first mold halt (802) and the
stripper plate assembly (806) being closed in the standard molding configuration, and in
the inbound position, the first mold hall (802), the sccond mold half (804) and the
stripper plate assembly (806) being closed 1n a cleaning configuration with a pre-defined
gap therebetween, which gap being controlled by the width of the distance adjustment

insert (8138).

The mold of claim 4, wherein the actuator (816) 1s a hydraulic actuator.

The mold of claim 4, wherein the distance adjustment insert (818) 18 a piece ol sheet

mectal.
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Maintaining (402) a neck ring (300) in
the standard molding configuration and
executing at least one molding cycle

Actuating (402) the neck ring (300) into a
vent cleaning configuration and
executing at least one molding cycle in
the vent cleaning configuration to
remove residue (330) from at least a

primary vent groove (308) of the neck
ring (300)
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