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(57) Abstract: Disclosed herein, amongst other things is a split insert half (135) of a split insert pair. The split insert half (135) has a
body (136) defining a molding region (112), a mating interface (137) and a vent (140). The mating interface (137) is configured for
mating, in use, with a complementary mating interface of a complementary split insert half. The vent (140) is defined, in use,
between the mating interface (137) and the complementary mating interface. A portion of the vent (140) is defined on the mating in-
terface (137) having a slot vent (142) and a collector groove (144), the slot vent (142) spans between the molding region (112) and
the collector groove (144), the slot vent (142) being configured to provide a substantially uniform pressure drop therealong.
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SPLIT INSERT HALF

TECHNICAL FIELD

Non-Limiting embodiments disclosed herein generally relate to a molding insert for an
injection mold, and more particularly to a split insert half for molding an encapsulated portion

of a preform.,

BACKGROUND OF THE INVENTION

Molding is 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.

A known mold stack 8 is depicted in FIG. 1 that is suitable to implement a process that
includes heating the molding material to a homogeneous molten state and injecting, under
pressure, the so-melted molding material into a molding cavity 10 defined, at least in part, by
a first stack portion 20 and a second stack portion 30 that are associated, in use, with
respective mold shoes (not shown) of an injection mold. The first stack portion broadly
includes a cavity insert 22 and a gate insert 24 (through which the molding material is directed
into the molding cavity). The second stack portion 30 broadly includes a core insert 32 and a
split insert pair 34. During molding, the first stack portion 20 and the second stack portion 30
are urged together and are held together by clamp force against the pressure of the injected
molding material. The so-injected molding material is then cooled to a temperature sufficient

to enable ejection of the so-formed preform from the molding cavity 10.

When molding a preform that is capable of being subsequently blown into a beverage
container, one consideration that needs to be addressed is molding a so-called neck region 6
thereof. The neck region typically includes, without limitation, (i) a thread region (or other
suitable structure) for accepting and retaining a closure assembly (e.g. a bottle cap — not
shown), and (ii) an anti-pilferage member with which 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
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region may comprise other additional elements used for various purposes, for example, to
cooperate with parts of the molding system (e.g. a support ledge, etc.). The split insert pair 34
(FIG. 1) includes a pair of bodies that cooperate together to define a molding region. These
“gplit insert halves” are moved apart (i.e. opened) when it comes time to release the
encapsulated features of the threads, anti-pilferage member and support ledge of the neck

region 6.

With reference to FIG. 2, there is depicted one such split insert half 35 of the split insert pair
34. From this view it may be appreciated that a body 36 defines a molding region 12 that
includes a thread molding region 14, an anti-pilferage molding region 16 and a support ledge
molding region 18 for molding the threads, the anti-pilferage member and the support ledge of

the neck region respectively.

It is common practice in the art to provide shallow vents at one or more interfaces that exist
between the various mold stack inserts. The vents provide a means through which air can
escape the molding cavity 10 with the injection of the molding material therein. Over time the
vents can become clogged with dust and molding by-products (i.e. molding detritus). Once
venting has become impaired molding defects can ensue (e.g. incomplete molding of the

preform).

As an example, a vent is typically provided between mating interfaces of the split insert halves
35. More particularly, the vent 40 is defined between portions of the mating interfaces that
include on one mating interface 36 a shallow surface depression (about 0.03 millimeters) that
spans between the molding region 12 and a narrow (about 2.0 millimeters), but relatively deep
(about 1.0 millimeters), collector groove 44. The collector groove 44 includes a series of
straight line segments that only partially follow a contour of the molding region 12 in close
proximity thereto. When the mating interfaces of the split insert halves 35 of the split insert
pair 34 are brought into contact with one another (i.e. a molding configuration), by a stripper
assembly (not shown) of the injection mold (not shown), the vent 40 is fully defined. In
operation, the air being displaced from the molding cavity 10, along with molding detritus
entrained therewith, is forced through the shallow relief vent 42 and into the collector groove
44 whereupon it travels along the collector groove 44 before being discharged into the
ambient environment. As previously mentioned, over time the shallow relief vent 42 may
become clogged with the accumulation of the molding material dust and other molding

material by-products whereupon the venting action becomes impaired enough that neck region
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related defects may ensue (e.g. incomplete molding of threads, anti-pilfer band, support ledge

and the like).

The foregoing problem has been recognized previously, and has been met with various
strategies (i.e. devices and processes) for cleaning of the vent 40 either preventatively or once
they have become clogged. Examples of such devices and processes may be found with

reference to the following publications in which:

US Patent 4,575,443 to Bruce A. Moen, et al., published on March 11, 1986 discloses a
device and method for flash suppression in a molding with rotation system having a non-
rotating mating surface capable of venting gases during the molding process while
simultaneously suppressing flash. Flash is directed inwardly and away from the mating surface
and contained between a mandrel and mandrel housing in a low pressure reservoir which is
completely separate from the mating surface. A cooling fluid is utilized to carry away flash
particles from the low pressure reservoir and thereby further prevent contamination of the

mating surface.

US Patent Application Publication 2003/0070693 to Scott Stratford, published on April 17,
2003 discloses a method and apparatus of using a dry ice blasting system to clean injection
molds in and out of an injection molding machines characterized in that it is easy to use and is

particularly well suited to cleaning small mold features such as the vents on molding inserts.

SUMMARY OF THE INVENTION

The invention is set forth and characterized in the main claim(s), while the dependent claims

describe other characteristics of the invention.

A first general aspect of the invention is to provide a split insert half of a split insert pair. The
split insert half has a body defining a molding region, a mating interface and a vent. The
mating interface is configured for mating, in use, with a complementary mating interface of a
complementary split insert half. The vent is defined, in use, between the mating interface and
the complementary mating interface. A portion of the vent is defined on the mating interface
having a slot vent and a collector groove, the slot vent spans between the molding region and
the collector groove, the slot vent being configured to provide a substantially uniform pressure

drop therealong.
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A second general aspect of the invention is to provide a split insert half of a split insert pair.
The split insert half has a body defining a molding region, a mating interface and a vent. The
mating interface is configured for mating, in use, with a complementary mating interface of a
complementary split insert half. The vent is defined, in use, between the mating interface and
the complementary mating interface. A portion of the vent is defined on the mating interface
having a slot vent and a collector groove, the slot vent spans between the molding region and

the collector groove. The collector groove is contoured with a profile of the molding region.
These and other aspects and features of non-limiting embodiments 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 conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

The non-limiting embodiments will be more fully appreciated by reference to the

accompanying drawings, in which:

FIG. 1 depicts a mold stack according to the prior art.

FIG. 2 depicts a split insert half of a split insert pair shown in the mold stack of FIG. 1.

FIG. 3 depicts a split insert half of a split insert pair according to a first non-limiting

embodiment for use in the mold stack of FIG. 1.

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

perceive may have been omitted.

DETAILED DESCRIPTION OF THE EMBODIMENT(S)

Whereas efforts to date have seemingly focused on post-remediation of a clogged vent by

removing of the molding detritus by various means, the solution presented hereafter focuses
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instead on preventing the clogging of the vent in the first place or at least slowing down a rate

at which the molding detritus accumulates therein.

Reference will now be made in detail to various non-limiting embodiment(s) of a split
molding insert for use in a mold stack on an injection mold. It should be understood that other
non-limiting embodiment(s), modifications and equivalents will be evident to one of ordinary
skill in the art in view of the foregoing non-limiting embodiment(s) disclosed herein and that

these variants are should be considered to be within scope of the appended claims.

Furthermore, it will be recognized by one of ordinary skill in the art that certain structural and
operational details of the non-limiting embodiment(s) discussed hereafter may be modified or
omitted (i.e. non-essential) altogether. In other instances, well known methods, procedures,

and components have not been described in detail.

In an example non-limiting embodiment shown in FIG. 3, there is depicted a portion of a split
insert half 135 of a split insert pair (not shown) that may be used in the mold stack 8 of FIG. 1
in place of the split insert pair 34 for molding the neck region 6 (FIG. 1) of a preform when
used. As such, the split insert half 135 is similar to the split insert half 34 described

previously.

More specifically, the split insert half 135 includes a body 136 that defines a molding region
112 that is structured for molding, without specific limitation, a neck region (i.e. thread
molding region 114, anti-pilferage molding region 116, and support ledge molding region
118) of the preform (not shown).

In addition, the body 136 further defines a core interface 138 and a cavity interface 139 that
are cooperable, in use, with complementary interfaces on the core insert 32 (FIG. 1) and the
cavity insert 22 (FIG. 1) to ensure alignment of the molding surfaces disposed thereon and to
keep the split insert pair from opening during injection of molding material into the molding
cavity 10. Without specific limitation, the core interface 138 and a cavity interface 139 may be

formed as a female frusto-conical taper and as a male frusto-conical taper, respectively.

Also, like the split insert half 34, the body 136 also defines a mating interface 137 that is
configured for mating, in use, with a complementary mating interface of a complementary

split insert half, The mating interface 137 is provided across a planar face of the body 136.

5
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The vent 140 is defined, in use, with the split insert pair being in registration (i.e. in a molding
configuration) and is located/formed between the mating interface 137 and the complementary
mating interface thereof. Much like the portion of the vent 40 that is defined on the split insert
half 35, the portion of the vent 140 that is defined on the mating interface 137 includes a slot
vent 142 and a collector groove 144, the slot vent 142 spans between the molding region 112
and the collector groove 144. More specifically, the collector groove 144 is formed on the
mating face 137 in close proximity but spaced apart from the molding region. The collector
groove is generally narrow (e.g. width of about 2 mm — without specific limitation) and
shallow (e.g. width of about 1 mm — without specific limitation) and has a first portion 144A
that generally follows the profile of molding region 112, more about this later, and a second
portion 144B for connecting, in use, the first portion 144A with the ambient environment. The
slot vent 142 is a shallow depression having a planar surface that is inset (e.g. depth of about
0.03 to 0.04 mm — without specific limitation) from the mating interface 137 and that spans

between the molding region 112 and the collector groove 144,

As described previously, in operation, the air being displaced from the molding cavity 10,
along with molding material dust and other molding material by-products, is forced through
the shallow relief vent 142 and into the collector groove 144 whereupon it travels along the

collector groove 144 before being discharged into the ambient environment.

That being said, one may appreciate that vent 140 has a distinct appearance in comparison to
the vent 40 (FIG. 2) by virtue of having a far more uniform width of the slot vent 142. The
foregoing is the result of contouring the vent groove 144 to more closely follow the profile of
the molding region 112. Referring back momentarily to FIG. 2, it can be readily seen that the
width of the slot vent 42 adjacent to the support ledge molding region 18 is about 1 mm (D1),
whereas at a location just beneath the anti-pilferage molding region 18 it is nearly 3 mm (D2)
for a difference of 300%. In sharp contrast, and with reference back to the non-limiting
embodiment of FIG. 3, it may be appreciated that the width of the slot vent 42 remains at a
nearly uniform width of about 1 mm including at the support ledge molding region 18 (G1)
and beneath the anti-pilferage molding region 18 (G2). Moreover, the slot vent 142 is
generally narrower than the slot vent 42 (FIG. 1). As a result of the foregoing, the slot vent
142 has, in use, a relatively uniform and lower pressure drop along the slot vent 42 over a
majority of its length. A technical effect of the foregoing may include an increase in the

average velocity of air that passes through the vent along its length, with injection, so that the
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molding detritus entrained therewith is much less likely to find a low velocity region along the

slot vent 142 within which to stagnate and deposit.

In more specific terms, it has been determined that to maintain a substantially uniform
pressure drop along the vent 142 that the slot vent 142 ideally has, without specific limitation,
a width-to-depth ratio in the range of about 30 to 40 along the length thereof. Depending on
the molding material being used, and the intrinsic viscosity thereof, the depth of the slot vent
142 will vary. For typical resins used in the manufacture of preforms, such as polyethylene
terephthalate (PET) the slot vent 142 usually has a depth of less than 0.04 mm to avoid
flashing of the molding material into the slot vent 142,

Thus, as a first non-limiting example (not shown) wherein the depth of the slot vent 142 is
about 0.04 mm, the width of the slot vent 142 should ideally be kept within a range of
between 1.2 and 1.6 mm. To maintain the appropriate width of the slot vent 142 one would
need to provide an appropriate profile to the vent groove 144. In another non-limiting
example, as shown in FIG. 3, the depth of the slot vent 142 is about 0.03 mm, this being the
most commonly used depth for preform molds in the industry, and the width of the slot vent
142 should be kept within a range of between 0.9 and 1.2 mm. In the example illustrated, the
vent 140 has been configured to have a width-to-depth ratio of about 33.3 along a majority of

its length.

It is noted that the foregoing has outlined some of the more pertinent non-limiting
embodiments. It will be clear to those skilled in the art that modifications to the disclosed
non-embodiment(s) can be effected without departing from the spirit and scope thereof. As
such, the described non-limiting embodiment(s) ought to be considered to be merely
illustrative of some of the more prominent features and applications. Other beneficial results
can be realized by applying the non-limiting embodiments in a different manner or modifying
the invention in ways known to those familiar with the art. This includes the mixing and
matching of features, elements and/or functions between various non-limiting embodiment(s)
is expressly contemplated herein so that one of ordinary skill in the art would appreciate from
this disclosure that features, elements and/or functions of one embodiment may be
incorporated into another embodiment as skill in the art would appreciate from this disclosure
that features, elements and/or functions of one embodiment may be incorporated into another

embodiment as appropriate, unless described otherwise, above. Although the description is
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made for particular arrangements and methods, the intent and concept thereof may be suitable

and applicable to other arrangements and applications.
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WHAT IS CLAIMED IS:

1.

A split insert half of a split insert pair, comprising:
a body defining:
a molding region;

a mating interface that is configured for mating, in use, with a
complementary mating interface of a complementary split insert half;

a vent that is defined, in use, between the mating interface and the
complementary mating interface;

wherein a portion of the vent is defined on the mating interface having a slot
vent and a collector groove, the slot vent spans between the molding region and the
collector groove, the slot vent being configured to provide a substantially uniform

pressure drop therealong.

The split insert half of claim 1, wherein:

the slot vent has a width that is substantially uniform along a length thereof,

The split insert half of claim 2, wherein:

the slot vent has a width-to-depth ratio in a range of 30 to 40 along the length thereof.

The split insert half of claim 3, wherein:

the slot vent has a depth of less than about 0.04 mm.

The split insert half of claim 4, wherein:

the depth of the slot vent is about 0.04 mm and wherein the width of the slot vent is in

the range of 1.2 and 1.6 mm.

6.

The split insert half of claim 4, wherein:

the depth of the slot vent is about 0.03 mm, and wherein the width of the slot vent is in

the range of 0.9 and 1.2 mm.

7.

8.

The split insert half of claim 6, wherein:

the width-to-depth ratio is about 33.3.

A split insert half, the split insert half comprising:

9
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10.

11.

a body defining:
a molding region;
a mating interface that is configured for mating, in use, with a
complementary mating interface of a complementary split insert half; and
a vent that is defined on the mating interface having a slot vent and a
collector groove, the slot vent spans between the molding region and the collector

groove, wherein the collector groove is contoured with a profile of the molding region.

The split insert half of claim 8, wherein:

the slot vent has a width-to-depth ratio in a range of 30 to 40 along a length thereof.

The split insert half of claim 9, wherein:

the slot vent has a depth of less than about 0.04 mm.

The split insert half of claim 10, wherein:

the depth of the slot vent is about 0.04 mm and wherein a width of the slot vent is in the

range of 1.2 and 1.6 mm.

12.

The split insert half of claim 10, wherein:

the depth of the slot vent is about 0.03 mm, and wherein a width of the slot vent is in the

range of 0.9 and 1.2 mm.

13.

The split insert half of claim 12, wherein:
the width-to-depth ratio is about 33.3.

10
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