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(57) Abstract: An injection molding tool having a core assembly
with a shaft that 1s lockably or securedly mounted within a bore
of a plate or within another suitable lock element. Rotational or
other suitable movement of the lock results i or translates mto
axial movement of and/or axial forces apply to the core assem-
bly. A guide ring assembly has a center ring with a non-circular
bore and a correspondingly shaped core assembly, to prevent ro-
tational movement of the core assembly with respect to the guide
ring assembly.
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LOCK FOR CORE ASSEMBLY FOR INJECTION MOLDING TOOL

BACKGROUND OF THE INVENTION
Field of the Invention

This invention relates to an apparatus for locking and positioning a core
assembly, such as a collapsible core assembly or an expandable cavity assembly, for quick
and easy installation and removal.

Discussion of Related Art

Conventional core assemblies, such as expandable cavity elements and
collapsible core assemblies are known and have been used with injection molding tools.
Known collapsible core assemblies use segments that slide or otherwise move with
respect to each other to vary the outer diameter of the core assembly.

Core assemblies are often used with stripper plates or movable plates to
guide movement of and to hold the core assembly in position during one or more steps
of an injection molding process. After a plastic part or article is injection molded, the
core assembly can either collapse or expand to release or otherwise discharge the molded
part or article.

Many conventional injection molding systems use mold plates that are
moveably and/or fixedly with respect to each other, some of which are grouped together,
to accomplish movement between an injection mold step of the process and an article
release step of the process. A driver or another suitable mechanical system can be used
to move and/or fix any one or more of the mold plates with respect to each other and/or
to the core assembly. Because many conventional injection molding systems use
collapsible core assemblies or expandible core assemblies, there is an apparent need to
quickly and cost-efficiently install, remove and/or otherwise maintain the core assembly

and/or other connected or related elements.
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SUMMARY OF THE INVENTION

A lock or lock mechanism of this invention can be used to secure or
otherwise prevent movement of a core assembly within an injection molding tool. A
guide ring assembly having at least a portion of a passage with a non-circular periphery
can be used to prevent rotational movement of the core assembly with respect to the guide
ring assembly and thus a mold plate.

In some embodiments of this invention, a dovetail type collapsible core
assembly has a central section, a pin, and slides or sliding segments. The slides can move
with respect to the central section to collapse the core assembly and allow discharge of
a molded plastic part or other article produced using an injection molding tool. Grooves
within the central pin can be positioned at an angle with respect to a longitudinal axis of
the central pin, and can be shaped to accommodate the corresponding slides or other
guiding elements.

The slides can be sized and shaped difterently to accommodate diftferent
types of movements, depending upon the particular part or other article produced by the
injection molding tool. Shapes, angles and/or sizes of the elements can be varied to
achieve different movements or rates of movements of elements of the collapsible core
assembly.

A lock according to this invention can be used to quickly access a
collapsible core, for installation and/or removal. The lock of this invention can be used
to reduce or minimize labor associated with core assembly maintenance.

This invention can be used to prevent movement of the core assembly in a
rotational direction with respect to a guide ring assembly or a clamshell assembly. The
guide ring assembly can have grooves or other tracks or guides within one or more rings,
to prevent the slides or other guide segments from twisting in an expanded position and/or
from falling due to gravity in a collapsed position. This invention can also be used to

prevent or otherwise limit rotational or polar movement of the core assembly with respect
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to the guide ring assembly. This particular feature can be used to orient the injection
molding tool to produce a plastic part or other article 1n a specific and repeated position.

The lock can be used to quickly assemble or disassemble the central pin and
thus the core assembly. Bolts or other suitable fasteners can be used to secure the lock
with respect to the guide ring assembly and/or the mold plates.

In some embodiments according to this invention, a shaft is sized and shaped
to be passable through a corresponding bore of the lock. The lock can be rotated or
otherwise moved with respect to the shaft in order to secure the lock with respect to the
shatft.

In some embodiments of this invention, the lock can be used to secure many
different types of conventional collapsible core assemblies. Likewise, the guide ring
assembly of this invention can be used to prevent rotational or pivotal movement of the
core assembly with respect to the guide ring assembly.

According to one aspect of the present invention there is provided an
injection molding tool having a core assembly, the injection molding tool comprising: a
core assembly having a shaft, the core assembly movably mounted with respect to a mold
plate, a lock having a plate and a non-circular bore, an end of the shaft positionable within
the non-circular bore, the lock movable with respect to the end of the shaft for securing the
lock to the shaft, the plate and the end of the shaft contacting each other at a ramp surface,
and rotating the lock with respect to the shaft moving and locking the shaft in an axial
direction.

According to a further aspect of the present invention there 1s provided an
injection molding tool having a core assembly, the injection molding tool comprising: a
core assembly having a shaft, the core assembly movably mounted with respect to a mold
plate, a lock having a non-circular bore, an end of the shaft positionable within the non-
circular bore, the lock movable with respect to the end of the shaft for securing the lock to
the shaft, and rotating the lock with respect to the shaft moves the shaft in an axial
direction and locks an axial position of the core assembly.

According to another aspect of the present invention there is provided an
injection molding tool having a core assembly, the injection molding tool comprising: a
core assembly movably mounted with respect to a mold plate, a center ring having a non-

circular ring bore, the core assembly positioned within the non-circular ring bore and
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contacting the center ring to limit rotation of the core assembly about a longitudinal axis
of the core assembly, a lock having a non-circular bore, the core assembly having a shaft
positionable within the non-circular bore, and the lock movable with respect to the shaft
for securing the lock to the shaft, the lock comprising a plate, the non-circular bore
extending through the plate, and the shaft having a cross section that is passable through
the non-circular bore, and the plate and the end of the shaft contacting each other at a
ramp surface.

A still further aspect of the present invention there is provided an injection
molding tool having a core assembly, the injection molding tool comprising: a core
assembly movably mounted with respect to a mold plate, a center ring having a non-
circular ring bore, the core assembly positioned within the non-circular ring bore and
contacting the center ring to limit rotation of the core assembly about a longitudinal axis
of the core assembly, a lock having a non-circular bore, the core assembly having a shaft
positionable within the non-circular bore, the lock movable with respect to the shaft for
securing the lock to the shaft and locking an axial position of the core assembly, and
rotating the lock with respect to the shaft moving the shaft in an axial direction.

According to another aspect of the present invention there is provided an
injection molding tool having a core assembly, the injection molding tool comprising: a
core assembly movably mounted with respect to a mold plate, a center ring having a non-
circular ring bore, the core assembly positioned within the non-circular ring bore and
contacting the center ring to limit rotation of the core assembly about a longitudinal axis
of the core assembly, a lock having a non-circular bore, the core assembly having a shaft
positionable within the non-circular bore, the lock movable with respect to the shaft for
securing the lock to the shaft and locking an axial position of the core assembly, the lock
comprising a plate, the non-circular bore extending through the plate, the shaft having a
cross section that is passable through the non-circular bore, and the plate and the end of

the shaft contacting each other at a ramp surface.
BRIEF DESCRIPTION OF THE DRAWINGS

Different exemplary embodiments of the subject matter of this invention are
described below in view of the attached drawings, wherein:
Fig. 1 is a perspective view of a core assembly mounted within a guide ring

assembly, according to one embodiment of this invention;
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Fig. 2 is a front view of the core assembly and the guide ring assembly, as
shown 1n Fig. 1;

Fig. 3 is a side view of the core assembly and the guide ring assembly, as
shown in F1g. 1;

Fig. 4 is a top view of the core assembly and the guide ring assembly, as
shown in Fig. 1;

Fig. 5 is an exploded perspective view of a core assembly, according to one
embodiment of this invention:

Fig. 6 is an enlarged view of a guide ring assembly, according to one
embodiment ot this invention;

Fig. 7 is a partial cross-sectional view of a core assembly and a guide ring
assembly mounted within an injection molding tool, according to one embodiment of this
invention;

Fig. 8 is an exploded cross-sectional view of a lock mounted within an
injection molding tool, according to one embodiment of this invention;

Fig. 9 is an exploded perspective top view of a shaft and a lock, in an
unassembled position, according to one embodiment of this invention;

Fig. 10 is a top perspective view of the shaft and the lock, in an assembled
position, according to the embodiment as shown 1n Fig. 9; and

Fig. 11 is a perspective bottom view of a shaft and a lock, in an assembled
position, according to one embodiment of this invention.

DETAILED DESCRIPTION OF THE INVENTION

Figs. 1-11 show different embodiments of injection molding tool 20
according to this invention. As used throughout this specification and in the claims, the
term injection molding tool is intended to relate to and include any apparatus and/or
process in which plastic, metal and/or another suitable material flows under pressure into a
mold cavity or other similar tool structure. Elements and process steps of this invention
cooperate with and/or supplemented by other elements and/or process steps known to

those skilled in the art of injection molding and toolmaking. For example, United States

Patent 4,919,608 and United States Patent 5,387,389, relate to injection molding tools,

4a



CA 02764631 2013-04-22

systems and process steps which can be used in connection with the method and/or the
system of injection molding tool 20, according to this invention.

Conventional mechanical collapsing cores have been used in injection
molding tools. With injection molding processes, a collapsible core can be used to form or
define 1internal details or features of a plastic part or article. The plastic part can be formed
around or about an expanded collapsible core. After the part is formed, the core collapses

inward or upon itself to release a shoulder, a thread or an undercut, for example,
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so that the part can be removed or discharged from the tool. Collapsible core assemblies
have been used not only with injection molding but also with die casting, blow molding,
rotor molding and other similar molding processes.

Figs. 1-6 show difterent embodiments of elements of core assembly 39, of
this invention. As shown in Figs. 2, 3 and 5, for example, core assembly 39 comprises
shaft 40 having end 42. Fig. 5 shows shaft 40 also forming groo‘ve 41. Asshown in Figs.
> and 7, groove 41 has a generally rectangular- cross-section, about a periphery of shaft
40. However, groove 41 can have any other suitable cross-section or shape. As shown
in F1g. 5, end 42 forms contact surface 44, which may or may not have a ramp surface.
Depending upon the desired engagement to or contact with lock 50, contact surface 44
and/or groove 41 of end 42 can have any other suitable shape and/or dimension.

Injection molding tool 20 of this invention also comprises lock 50 that is

moveable with respect to shaft 40, for securing lock 50 with respect to shaft 40. In some

~ embodiments of this invention, lock 50 is rotated with respect to shaft 40 to secure shaft

40 and thus core assembly 39, particularly in an axial direction and/or a radial direction.
In other embodiments of this invention, lock 50 can be linearly moved or otherwise
moved with respect to shaft 40.

Figs. 9-11 show one embodiment of shaft 40 and lock 50 and how they
cooperate with each other to secure lock 50 with réspect to shaft 40 and thus core
assembly 39. As shown in Fig. 9, end 42 of shaft 40 is inserted in the direction of the
arrow 1nto bore 52 of lock 50. Fig. 10 shows one position of end 42 inserted within bore
52 and then rotated in the direction of the arcuate arrow shown in Fig. 10, for example,
to secure or lock the position of lock 50 with respect to shaft 40. Fig. 11 shows a bottom
view of end 42 securedly mounted within bore 52.

In certain embodiments according to this invention, when lock 50 1s rotated
or otherwise moved with respect to shaft 40, a ramp surface on contact surface 44 and/or

on surface 53 of plate 51 can be used to translate the rotational or other movement of lock
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50 with respect to shaft 40 into axial movement of shaft 40, for example with respect to
a mold plate, such as plate 24 shown in Fig. 7.

As shown in Fig. 11, ramp 54 can be cut into and/or otherwise formed on
plate 51. In other embodiments according to this invention, any other suitable ramp,
inclined surface, cam-and-follower device or any other structure can be used to translate
or convert the rotational or other suitable movement of lock 50 with respect to shaft 40,
to move shaft 40 1n an axial direction. In other embodiments according to this invention,
surface 53 of lock 50 and/or contact surface 44 of shaft 40 can be inclined, can form a
wedge element and/or can form a cam surface.

As shown in Figs. 1-4 and 9-11, lock 50 comprises or is shaped as plate 51.
However, 1n other embodiments of this invention, lock 50 and/or end 42 of shaft 40 can
have any other suitable structural shape, dimension and/or design used to accomplish both
the rotational or other movement ot lock 50 with respect to shatt 40, and to result in axial
movement of shaft 40 and thus of core assembly 39 with respect to a mold plate, such as
plate 24 shown in Fig. 7.

Fig. 9 shows plate 51 of lock 50 having non-circular bore 52. So that end
42 ot shatt 40 can be positioned within bore 52 of lock 50, which movement for example
1s shown from Fig. 9 to Fig. 10, end 42 can have a corresponding non-circular shape. For
example, end 42 can have but does not necessarily require a peripheral shape that
corresponds to or matches the peripheral shape of bore 52. In some embodiments
according to this invention, end 42 is slightly smaller than bore 52, so that end 42 can pass
through bore 52, such as shown in the position of Fig. 10. End 42 and/or bore 52 can
have any other suitable shape, as long as end 42 has a cross section or overall shape that
1s passable through non-circular bore 52.

In other embodiments according to this invention, end 42 can have a shape
that does not correspond to or that is not similar to bore 52. In some embodiments of this
invention, with the selected shape and/or dimension of end 42, when lock 50 1s rotated

or otherwise moved with respect to shaft 40 the mechanical engagement between them,
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translates the rotational or other movement of lock 50 with respect to shaft 40 into axial
movement of shaft 40 and thus core assembly 39 with respect to a mold plate, such as
plate 24 as shown 1n Fig. 7. In other embodiments according to this invention, bore 52
can be a closed bore rather than the open bore such as shown in Fig. 9. A closed bore can
be shaped and/or sized to still accommodate the desired locking movement or engagement
between lock 50 and shaft 40.

Figs. 9 and 11 show plate 51 of lock 50 having at least one bore 55, which
can be used to accommodate a bolt or other fastener to secure lock 50 with respect to
retainer plate 25 or another suitable mold plate of injection molding tool 20.

As shown in Figs. 1-4, for example, core assembly 39 further comprises
guide ring assembly 31 that has a central passage through which shaft 40 and/or pin 45
passes. According to one embodiment as shown in Fig. 7, plate 51 of lock 50 is
positioned between retainer plate 25 and plate 27 of injection molding tool 20. The
movement of lock 50 with respect to shaft 40 secures or otherwise locks the axial position
of core assembly 39. As shown in Fig. 7, locking or securing the axial movement can be
used to apply forces required to seal O-ring 60 with respect to shaft 40 and/or mold plate
27. In some embodiments according to this invention, O-ring 60 is used to seal a water
line or another liquid supply line for core assembly 39.

Fig. 8 shows an enlarged view of lock 50 formed as plate 51. Fig. 8 shows
plate 51 in a sectional view. Plate section 51A is shown having a same horizontal
dimension but a greater vertical dimension as compared to plate section 51B. Thus, as
shown 1n Fig. 8, plate section 51A has a two-dimensional area which is greater than a
two-dimensional area of plate section S1B. The arrangement shown in Fig. 8 is used to
create a ramp on surface 53. Thus, as plate 51 is rotated about shaft 40, the ramp
translates the rotational movement into vertical movement of shaft 40 and/or into vertical
forces applied to shaft 40. The vertical forces can be used to seal O-ring 60. In other
embodiments according to this invention, plate 51 and/or lock 50 can have a shape and/or

dimension different than as shown in Fig. 8 and still accomplish the desired result of
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translating rotational or other suitable movement of lock 50 with respect to shaft 40 into
axial movement of and/or into axial forces applied to shaft 40. ‘

In some embodiments according to this invention, there is no need for O-
ring 60, for example, because water lines or other pressurized lines are not necessary or
required for the particular use of injection molding tool 20.

According to some embodiments of this invention, for example as shown
in Figs. 1-4, injection molding tool 20 comprises guide ring assembly 31, which can also
be referred to as a clamshell assembly. Guide ring assembly 31 forms a central passage
through which core assembly 39 passes, such as shown in Fig. 7. Figs. 1-3 show guide
ring assémbly 31 comprising center ring 32 positioned between or sandwiéhed between
outer ring 36 and outer ring 37.

Fig. 6 shows an exploded perspective view of guide ring assembly 31,
according to certain embodiments of this invention. Fig. 6 shows center ring 32 having
non-circular bore 33. The non-circular periphery of bore 33 can be used to prevent or
otherwise limit rotational or polar movement of core assembly 39 with respect to center
ring 32, outer ring 36 and/or outer ring 37. Although lock 50 can also be used to prevent
a similar rotational movement, the non-circular shape of bore 33 can be used along with
or in place of lock 50 to prevent rotational movement of core assembly 39 within guide
ring assembly 31. Because outer ring 36 is secured with respect to a mold plate, such as
plate 24 as shown 1n Fig. 7, rotational movement of core assembly 39 can be prevented
or otherwise limited, with respect to plate 24. Any suitable surface of core assembly 39,
for example can engage with or otherwise contact a surface of center ring 32 to limit or
prevent rotation or other movement of core assembly 39 about longitudinal axis 47 of
core assembly 39.

As shown in Fig. 6, center ring 33 comprises at least one guide channel 34
and at least one smaller guide channel 35, which are positioned about a periphery of bore
33. Fig. 6 shows center ring 32 having three guide channels 34 and three guide channels

35, 1n alternating arrangement about the periphery of bore 33. In order to form a non-
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circular periphery of bore 33, guide ring assembly requires only one void or other
structure, such as guide channel 34 or guide channel 35. In some embodiments according
to this invention, center ring 32 has between about 4 and about 12 total guide channels
34 and/or 35.

‘ As shown 1n Fig. 5, core assembly 39 comprises pin 45 that forms at least
one dovetail groove 48. Fig. 6 also shows differently shaped sliding elements or slides
49 that have dovetail portions that engage or mate within a corresponding groove 48. As
shown 1n Fig. 5, according to some embodiments of this invention, core assembly 39
comprises three larger slides 49 and three smaller slides 49. Each slide 49 can be fixed
In position with respect to plate 24, such as shown in Fig. 7, for example by mounting or
engaging flange 46 within a corresponding void formed by guide ring assembly 31, as
shown in Fig. 7. In some embodimgnts of this invention, stripper plate 23 can be
positioned as shown in Fig. 7.

In other embodiments according to this invention, non-circular bore 33 of
center ring 32 can be formed in any other suitable shape. Likewise, any corresponding
clement of core assembly 39 can be sized and/or shaped differently to provide different
opening and/or closing movements which may be required by any suitable use of injection
molding tool 20 according to this Invention.

In some embodiments according to this invention, lock 50 is used in
combination with center ring 32 having non-circular bore 33. In other embodiments
according to this invention, lock 50 or center ring 32 with non-circular bore 33 can be
used independent of each other, particularly when used with other conventional and
suitable collapsible core assemblies or expandable cavity assemblies.

The elements of this invention can be manufactured using any metal
material, any non-metal material and/or composite material.

While in the foregoing specification this invention has been described in
relation to certain preferred embodiments thereof, and many details have been set forth

for purpose of illustration, it will be apparent to those skilled in the art that the invention
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1S susceptible to additional embodiments and that certain of the details described herein

can be varied considerably without departing from the basic principles of this invention.
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WHAT IS CLAIMED IS:

1. An mjection molding tool having a core assembly, the injection molding tool
comprising:

a core assembly having a shaft, the core assembly movably mounted with respect to
a mold plate, a lock having a plate and a non-circular bore, an end of the shaft positionable
within the non-circular bore, the lock movable with respect to the end of the shaft for
securing the lock to the shaft, the plate and the end of the shaft contacting each other at a
ramp surface, and rotating the lock with respect to the shaft moving and locking the shaft

in an axial direction.

2. The njection molding tool according to claim 1, wherein rotating the lock with

respect to the shaft secures the core assembly with respect to the mold plate.

3.  The injection molding tool according to claim 1, wherein the non-circular bore
extends through the plate, and the end of the shaft has a cross section that 1s passable

through the non-circular bore.

4.  The injection molding tool according to claim 1, further comprising a center ring
having a non-circular ring bore, and the core assembly positioned within the non-circular
ring bore and contacting the center ring to limit rotation of the core assembly about a

longitudinal axis of the core assembly.

5.  The injection molding tool according to claim 4, wherein the center ring has at least
one first guide channel and at least one smaller second guide channel positioned about a

periphery of the non-circular ring bore.

6. The injection molding tool according to claim 5, wherein the core assembly

comprises at least one slide each mounted within the first guide channel or the second

guide channel.

11
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7. The injection molding tool according to claim 4, wherein the center ring 1s

sandwiched between two outer rings.

8. The injection molding tool according to claim 1, wherein the core assembly is a

collapsible core assembly or an expandable cavity assembly.

9. An injection molding tool having a core assembly, the injection molding tool
comprising:

a core assembly having a shaft, the core assembly movably mounted with respect to
a mold plate, a lock having a non-circular bore, an end of the shaft positionable within the
non-circular bore, the lock movable with respect to the end of the shaft for securing the
lock to the shaft, and rotating the lock with respect to the shaft moves the shaft in an axial

direction and locks an axial position of the core assembly.

10. The injection molding tool according to claim 9, wherein the lock comprises a plate

and the plate and the end of the shaft contact each other at a ramp surtace.

11. An injection molding tool having a core assembly, the injection molding tool
comprising:

a core assembly movably mounted with respect to a mold plate, a center ring having
a non-circular ring bore, the core assembly positioned within the non-circular ring bore
and contacting the center ring to limit rotation of the core assembly about a longitudinal
axis of the core assembly, a lock having a non-circular bore, the core assembly having a
shaft positionable within the non-circular bore, and the lock movable with respect to the
shaft for securing the lock to the shaft, the lock comprising a plate, the non-circular bore
extending through the plate, and the shaft having a cross section that is passable through

the non-circular bore, and the plate and the end of the shaft contacting each other at a

ramp surface.
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12. The injection molding tool according to claim 11, wherein the center ring has at least
one first guide channel and at least one smaller second guide channel positioned about a

periphery of the non-circular ring bore.

13. The injection molding tool according to claim 12, wherein the core assembly
comprises at least one flange each mounted within the first guide channel or the second

guide channel.

14. The injection molding tool according to claim 11, wherein the center ring 1s

sandwiched between two outer rings.

15. The injection molding tool according to claim 11, wherein rotating the lock with

respect to the shaft moves the shaft in an axial direction.

16. The injection molding tool according to claim 11, wherein the core assembly 1s a

collapsible core assembly or an expandable cavity assembly.

17. An injection molding tool having a core assembly, the injection molding tool
comprising:

a core assembly movably mounted with respect to a mold plate, a center ring having
a non-circular ring bore, the core assembly positioned within the non-circular ring bore
and contacting the center ring to limit rotation of the core assembly about a longitudinal
axis of the core assembly, a lock having a non-circular bore, the core assembly having a
shaft positionable within the non-circular bore, the lock movable with respect to the shatt
for securing the lock to the shaft and locking an axial position of the core assembly, and

rotating the lock with respect to the shaft moving the shaft in an axial direction.

18. The injection molding tool according to claim 17, wherein the lock 1s rotated with

respect to the shaft to secure the core assembly with respect to the mold plate.

13
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19. The injection molding tool according to claim 17, wherein the lock comprises a
plate, the non-circular bore extends through the plate, and the shaft has a cross section that

is passable through the non-circular bore.

20. An injection molding tool having a core assembly, the injection molding tool
comprising:

a core assembly movably mounted with respect to a mold plate, a center ring having
a non-circular ring bore, the core assembly positioned within the non-circular ring bore
and contacting the center ring to limit rotation of the core assembly about a longitudinal
axis of the core assembly, a lock having a non-circular bore, the core assembly having a
shaft positionable within the non-circular bore, the lock movable with respect to the shaft
for securing the lock to the shaft and locking an axial position of the core assembly, the
lock comprising a plate, the non-circular bore extending through the plate, the shaft having
a cross section that is passable through the non-circular bore, and the plate and the end of

the shaft contacting each other at a ramp surface.
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