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(57) Abstract: An apparatus for severing mold charges of molten plastic exiting an orifice (68) along an orifice axis includes a
motor system (44) that provides a rotary output around an axis offset from the orifice axis. A blade arm (60) is eccentrically coupled
to the rotary output of the motor system for motion in a plane at an angle to the orifice axis, preferably perpendicular to the orifice
& axis. A knife blade (82) is coupled to the blade arm and disposed to oscillate in a closed path (94), preferably an elliptical path,
& that intersects the orifice axis so that the knife blade engages and severs molten plastic exiting the orifice along the orifice axis. A
control arm (62) preferably is pivotally coupled to the blade arm and to a point that is fixed with respect to the orifice axis to control
motion of the blade arm and the knife blade. The motor system preferably is mounted on a base (46), and has an output shaft (54)
that extends through the base and a hub (56) coupled to the output shaft. The blade arm is pivotally coupled to the hub eccentrically
of the shaft. The knife blade preferably has a cutting edge (86) that is at an angle to the blade arm.
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APPARATUS FOR SEVERING MOLD CHARGES IN A
COMPRESSION MOLDING MACHINE

The present disclosure relates to a machine for comp;'ession molding plastic
articles, such as closure shells or éealing liners within closure shells, and more particularly to an
apparatus for severing mold charges for placement in the molds of the compression molding
machine.

Background and Summary of the Disclosure

Machines for compression molding closure shells, or compression molding
sealing liners within closure shells, typically include a turret or carousel that rotates around a
vertical axis. A plurality of molds are provided around the periphery of the turret, in the form
of male and female mold sections that are aligned along vertical axes parallel to the axis of turret
rotation. Cams drive one or both of the mold sections of each pair between an open position, in
which a molded part is stripped from the mold and a charge of molten plastic material is placed
into the mold, and a closed position in which the mold sections are brought together to
compression mold the shell or liner. In a liner machine, premade shells are placed in a nest when
the mold sections are open, and a charge or pellet of liner material is placed within the mold
before the mold is closed. U.S. patents that illustrate machines of this type for compression
molding plastic closure shells include 5,670,110, 5,989,007, 6,074,583 and 6,478,568. U.S.
patents that illustrate machines of this type for compression molding sealing liners within closure
shells include 5,451,360. U.S. patent document 2006/0233904A1 discloses a vertical wheel
compression molding machine, which rotates around a horizontal axis, for compression molding

closure shells or sealing liners within closure shells.
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The present disclosure involves a number of aspects that can be implemented
separately from or in combination with each other.

An apparatus for severing mold charges of molten plastic exiting an orifice along
an orifice axis, in accordance with one aspect of the present disclosure, includes a motor system
that provides a roiary output around an axis offset from the orifice axis. A blade arm is
eccentrically coupled to the rotary output of the motor system for motion in a plane at an angle
to the orifice axis, preferably perpendicular to the orifice axis. A knife blade is coupled to the
blade arm and disposed to oscillate in a closed path, preferably an elliptical path, that intersects
the orifice axis so that the knife blade engages and severs molten plastic exiting the orifice along
the orifice axis. A control arm preferably is pivotally coupled to the blade arm and to a point that
is fixed with respect to the orifice axis to control motion of the blade arm and the knife blade.
The motor system preferably is mounted on a base, and has an output shaft that extends through
the base and a hub coupled to the output shaft. The blade arm is pivotally coupled to the hub
eccentrically of the shaft. The knife blade preferably has a cutting edge that is at an angle to the

blade arm.

Brief Description of the Drawings

The disclosure,. together with additional objects, features, advantages and aspects
thereof, will best be understood from the following description, the appended claims and the
accompanying drawings, in which:

FIG. 1 is an elevational view of a compression molding machine in accordance
with an exemplary implementation of the present disclosure;

FIG. 2 is a front elevational view on an enlarged scale of an apparatus for severing
mold charges of molten plastic in accordance with an exemplary embodiment of the disclosure

in the molding machine of FIG. 1;
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FIG. 3 is a top plan view of the apparatus illustrated in FIG. 2;

FIG. 4 is an end elevational view of the apparatus illustrated in FIGS. 2-3; and

FIG. 5 is a schematic diagram that illustrates operation of the apparatus in FIGS.
2-4.
Detailed Description of Preferred Embodiments

FIG. »1 illustrates an exemplary machine 20 for compression molding plastic
closure shells. Machine 20 includes a wheel 22 mounted on a shaft 24 between spaced supports
26. Shaft 24 is coupled by a pulley 30 and a belt 32 to a motor for rotating shaft 24 and wheel
22 around a horizontal axis. Wheel 22 includes a support 34 extending radially from shaft 24.
Support 34 may comprise a disk or the like, or may be in the form of a plurality of angularly
spaced spokes. A plurality of angularly spaced molds 36 are disposed around the periphery of
wheel 22, preferably on both sides of the wheel. All of the molds 36 preferably are identical.
An apparatus 38 is provided for removing molded parts from the compression molding machine,
and an apparatus 40 is provided for placing mold charges into the molding machine. With molds
36 mounted on both sides of wheel 22 as is preferred, there will be a removal apparatus 38 on
each side of the wheel and a placement apparatus 40 on each side of the wheel. Each placement
apparatus 40 preferably includes an apparatus 42 for severing mold charges in accordance with
the present disclosure.

An exemplary embodiment of apparatus 42 is illustrated in greater detail in FIGS.
2-4, and includes a motor system 44 that preferably is suspended from a base 46. Motor system
44 preferably includes an electric servo motor 48 having a motor output shaft 50 coupled through
a right-angle gear reducer 52 to a motor system output shaft 54 that extends through base 46. A
hub 56 is coupled to shaft 54 above base 46, and a key 58 prevents rotation of hub 56 with

respect to shaft 54. A blade arm 60 has a hub 62 coupled by bearings 64 to a shaft 66 that
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extends upwardly from hub 56. Shaft 66 of hub 56 is parallel to but eccentrically offset from the
axis of shaft 54. An orifice plate 67 is coupled to support 46 and has an orifice 68 that receives
a stream of molten plastic extrudate from an extruder 69. Orifice plate 67 preferably is
stationarily mounted to base 46, and orifice 68 preferably has an orifice axis that is parallel to but
offset from the axes of shafts 54, 66. Orifice 68 may be circular, as illustrated in FIG. 3, or of
any other suitable geometry.

Blade arm 60 has an extension that overlies base 46. A control arm 62 preferably
is pivotally connected at one end to blade arm 60 and at an opposing end to an arm 64 that is
coupled to base 46. A knife 80 is mounted on the opposing end of blade arm 60. Knife 80
preferably includes a knife blade 82 mounted on an L-shaped blade support 84, which in turn is
mounted, preferably replaceably mounted, on blade arm 60. The geometry of knife 80 may be
such that the cutting edge 86 of blade 68 is at an angle to the axis of blade arm 60, preferably an
outward angle as illustrated in FIG. 3. This outward angle tends to push the severed pellet away
from the blade arm, which facilitates pick-up by mechanism 40 _(FIG. 1). Other cutting edge
geometries can be employed, such as parallel to (e.g., colinear with) the axis of arm 60, curved
or V-shaped. Cutting edge 86 preferably rides along the upper surface of orifice plate 67, as best
seen in FIG. 2, to sever mold charges flushed with the surface of the orifice plate. Orifice plate
67 preferably is adjustably mounted on base 46 by means of arcuate slots 74 and fasteners 76.
Knife blade 82 can be of any suitable material.

FIG. S is a schematic diagram that illustrates motion of blade arm 60 and knife
blade 82. As hub shaft 66 orbits in a circular path 90 around the axis of motor system output
shaft 54, the position of the pivotal connection between blade arm 60 and control arm 62
describes an arcuate path 92. Control arm forces knife blade 82 to travel in an elliptical path 94

that intersects orifice 68, preferably at a position spaced furthest from the axis of shaft 54. As

4
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the knife blade continues travel in the direction 96, the knife blade clears the extruder orifice, and
the severed mold charge of molten plastic is picked up by placement apparatus 40 (FIG. 1) and
placed within a mold 38, as described in greater detail in the above-referenced copending
applications.

The disclosure has been presented in conjunction with an exemplary embodiment,
and a number of modifications and variations have been discussed. Other modifications and
variations readily will suggest themselves to persons of ordinary skill in the art in view of the
foregoing discussion. For example, although the disclosure has been presented in conjunction
with a horizontal axis vertical wheel compression molding machine, it will be apparent that the
apparatus for severing mold charges of the present disclosure can be used equally as well in
conjunction with vertical axis carousel-type machines for placing mold charges into the molds
of the machine. The disclosure is intended to embrace all such modifications and variations as

fall within the spirit and broad scope of the appended claims.
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1.

Apparatus for severing mold charges of molten plastic exiting an orifice (68) along
an orifice axis, which includes;

a motor system (44) that provides a rotary output around an axis offset from said
orifice axis,

a blade arm (60) eccentrically coupled to said rotary output of said motor system
for motion in a plane at an angle to said orifice axis, and

a knife blade (82) coupled to said blade arm and disposed to oscillate in a closed
path (94) that intersects said orifice axis so that said knife blade engages and severs molten

plastic exiting said orifice along said orifice axis.

2.
The apparatus set forth in claim 1 including a control arm (62) coupled to said

blade arm and to a point that is fixed with respect to said orifice axis.

3.
The apparatus set forth in claim 2 wherein said control arm (62) is pivotally
coupled to said blade arm (60) and is pivotally coupled to said point that is fixed with respect to

said orifice axis.
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4.
The apparatus set forth in claim 1 wherein said axis of said rotary output is parallel

to said orifice axis.

5.
The apparatus set forth in claim 1 wherein said plane is perpendicular to said

orifice axis.

6.
The apparatus set forth in claim 1 including a base (46), said motor system being

mounted on said base.

7.
The apparatus set forth in claim 6 wherein said motor system includes an output
shaft (54) and a hub (56) coupled to said shaft, said blade arm (60) being pivotally coupled to said

hub eccentrically of said output shaft.

8.
The apparatus set forth in claim 7 wherein said motor system (44) includes a servo

motor (48) and a gear reducer (52) coupling said servo motor to said output shaft (54).
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9.

The apparatus set forth in claim 1 wherein said closed path (94) is elliptical.

10.
The apparatus set forth in claim 9 wherein said knife blade (82) has a cutting edge

(86) at an outward angle to said blade arm.

11.

Apparatus for severing mold charges of molten plastic exiting an orifice (68) along
an orifice axis, which includes:

a motor system (44) that provides a rotary output around an axis parallel to and
offset from said orifice axis,

a blade arm (60) eccentrically coupled to said rotary output of said motor system
for motion in a plane perpendicular to said orifice axis,

a control arm (62) pivotally coupled to said blade arm and to a point that is fixed
with respect to said orifice axis, and

a knife blade (82) on said blade arm disposed to oscillate in a closed elliptical path
(94) that intersects said orifice axis so that said knife blade engages and severs molten plastic

exiting said orifice along said axis.
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12.
The apparatus set forth in claim 11 wherein said knife blade has a cutting edge

(86) at an angle to said blade arm (60).

13.
The apparatus set forth in claim 12 including a base (46), said motor system (44)
being mounted on one side of said base and said blade arm and said knife blade being disposed

on an opposing side of said base from said motor system.

14.
The apparatus set forth in claim 13 wherein said motor system includes an output
shaft (54) that extends through said base and a hub (56) coupled to said shaft, said blade arm

being pivotally coupled to said hub eccentrically of said shaft.

15.
The apparatus set forth in claim 14 wherein said motor system includes a servo

motor (48) and a gear reducer (52) coupling said servo motor to said output shaft.
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