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(54) Title: RADIAL GRANULATOR AND METHOD

{57) Abstract

A method and apparatus for granulating previously molded sclid thermoplastic material for recycling by introducing the previousty
molded thermoplastic material into a cylindrical granulating zone in a direction parallel with the axis of the cylinder, providing a stationary
knife at a cylindrical boundary of the granulating zone, moving a second knife along the cylindrical boundary of the granulating zore to
pass in proximity to the stationary knife and thereby trap portions of the previously molded thermoplastic material therebetween to cut
the previously molded thermoplastic material into granules, providing an apertured surface as a portion of the cylindrical boundary and
sweeping portions of the preyiously molded thermoplastic material along the apertured surface with the moving knife to cause cut portions
of the previously molded thermoplastic material having granule size less than that of the apertures to pass therethrough for recycling by

subsequent molding or other processing.
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RADIAL GRANULATOR AND METHOD

Field of the Invention

This invention relates to reprocessing for recycling
of solid thermo-plastic waste materials resulting from
unsuccessful plastic molding operation and to the processing for
recycling of solid plastic mold runners and sprues produced in
the ordinary course of plastic injection or compression molding.

Backqround of the Invention

The plastics molding industry uses granulators to
recycle discarded scrap materials which are produced incident to
the production of injection molded or compression molded plastic
products and for recycling defective molded products, where
molding has been unsuccessful due to incomplete f£ill of the mold
or unsatisfactory conditions within the mold.

Many plastic resin materials used in compression and
injection molding may be repeatedly melted and formed. Thus, if
a molded part is formed incorrectly or the desired shade of color
is not obtained, the part can be ground into small granular
particles and processed again.

In addition to scrap and malformed parts, parts are
sometimes molded attached to a runner, which is a solid plastic
tree connecting together two or more parts produced in separate
cavities in the same mold. These runners may alsc be recycled;
manufacturers utilize granulators to do this.

Sprues are solid plastic material resulting from
cooling of molten plastic material in one or more passageways
between the mold cavities in which the plastic parts are formed
and the point of introducticn of molten plastic material into the
molding machine.

Granulators are normally selected based on the size(s)
of the parts the granulator must ingest and the maximum
throughput of such parts in pounds per hour. In a plastic
molding facility there is often one granulator beside every
molding press, with the granulator dedicated to grinding and
returning to the process defective parts molded on that press as
well as runners and sprues resulting in the molding process.
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The requirements of such a small granulator are very
low throughput, less than one hundred (100) pounds per hour under
the most demanding circumstances, and to accept parts which have
a maximum dimension of from six (6) to ten (10} inches in any
direction.

Known granulators employ a reel-type blade assembly
similar to that of a reel-type lawn mower. Such conventional
granulators typically have two heavy side plates with bearings.
Connecting these plates are heavy cross bars which hold bed
knives, which are generally two (2) in number, positioned on
opposite sides of the reel axis and oriented parallel to the axis
of rotation of the reel. Journaled in the bearings retained by
the side plates is a reel which is heavy and holds reel knives
which are generally three (3) and sometimes five (5) in number.
Plastic material to be granulated and recycled enters the cutting
region perpendicular to the axis of reel rotation.

In such known granulators, distance between the side
Plates may be about twelve (12) inches and the cutting circle
diameter may also typically be about twelve (12) inches. Hence
the knives are about twelve (12) inches long. The possibility
of making a single twelve (12) inch long cut, along the full
length of a blade, in one hit on a single plastic part,
determines the required power capacity for the motor, typically
5 or 10 horsepower even if gear reduction is used. Flywheels are
often utilized to aid the motor in the cutting process.

A screen is fitted under the cutting chamber so only
small particles escape the turning reel knives as the material
churns within the c¢utting chamber. The cut material reduced to
the small size passes out of the bottom through holes in the
screen which are typically about one-quarter (1/4) inch diameter
and can be from one-eighth (1/8) inch diameter up to about three-
quarters (3/4) inch diameter, depending on the size of granules
to be produced.

Summary of the Invention

A radial granulator apparatus is provided wherein the
cutting chamber is oriented such that material enters in a
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direction essentially parallel with the axis of rotor rotation.
The granulater includes a cabinet, a motor, a rotor mounted on
the motor shaft for rotation defining a cutting path, knives
attached to the rotor, a filter ring circumsecribing the rotor
cutting path and having a plurality of stationary knives
positioned therearound, an exit ring assembly behind the filter
ring for channeling plastic materials of less than a specific
size away from the cutting path and a storage bin for collecting
granulated plastic¢ material passing through the filter ring.

A feed hopper, at the top of the granulator, preferably
has an offset opening that reduces "flyback" of particulate
granular material resulting from granulating cutting taking place
below. The lower portion of an internal hopper is configured to
guide all material into a cylindrical cutting chanber. The
cutting ring knives are stationary, being bolted to a flat base
plate. A cutting ring with pockets receiving the knives fits
over the knives, contacts the base plate and defines the cutting
chamber.

The cylindrical cutting chamber permits use of a single
bearing, a closely coupled direct drive motor and knives with
very short cutting edges which are mounted on the rotor ends.

The rotor is preferably positioned facing somewhat
upwardly, towards the path of material downward flow, while the
filter is positioned around the circumference of the rotor
cylindrical cutting path. A filter ring slips into place and is
easily lifted out in a direction parallel to the rotor axis for
cleaning., There may be three areas for material to exit, which
are arcuate areas between the three stationary knives.

The filter is preferably a single steel ring,
preferably notched to fit over the stationary cutting ring knives
with arcuate trunco-cylindrical areas between the notches
apertured for desired granular size. The apertured portion of
the filter ring preferably traverses two-thirds (2/3) of the
circumference of the rotor cylindrical cutting zone. The
apertures can be extended to traverse a full 360°, namely the
entire circumference of the cylindrical cutting path. However,
.since the cutting chanber is preferably slant positioned, the top
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one third {1/3) contributes little to throughput of granules so
aperatures may not be included in that portion.

In another of its aspects, this invention may be
considered to provide a granulateor including a housing having a
scrap plastic material intake proximate an upper extremity
thereof, with the upper extremity of the housing defining a
downwardly leading chute for solid molded plastic material to be
granulated and recycled. Preferably there is a baffle within the
chute for at least partially laterally deflecting downwardly
falling soclid molded scrap plastic material to be granulated.
A motor is connected to the housing and is preferably oriented
with the shaft of the motor skew to the vertical.

The granulator further preferably includes a
granulating assembly located within the housing and having a
transversely elongated rotor connected to the shaft of the motor
for rotation therewith. A first plurality of cutting knife
blades are preferably connected to the rotor at transverse
extremities thereof and are preferably oriented with cutting
edges of the blades parallel with the motor shaft. A base plate
preferably has the motor shaft rotatably journaled therewithin.

A second plurality of cutting knife blades define a
circular array connected to the base plate and upstanding
therefrom with cutting edges preferably oriented in a direction
parallel both with the motor shaft and with the first plurality
of cutting knife blade edges. An apertured ring includes notches
therein for fitting around and over the second plurality of
cutting knife blades.

Annular trunco-cylindrical back plates are supported
by the base plate and are positioned radially outboard of the
aperatured ring and axially substantially aligned with the
apertured ring for deflecting granules of plastic material,
resulting from cutting action of the first and second pluralities
of cutting knife blades, passing through the aperatured ring
downwardly for collection by a storage bin. The storage bin is
preferably at the bottom of and within the housing.

In another of its aspects, this invention provides a
method for granulating previously molded and/or waste solid
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thermoplastic material for recycling through additional molding
by intreducing the previously molded and/or waste solid
thermoplastic material into a cylindrical granulating zone via
a cylinder end. The method further encompasses providing at
least one stationary knife, preferably having length less than
one-quarter (1/4) of the diameter the cylindrical granulating
zone, at a cylindrical boundary of the granulating zone. The
method yet further preferably encompasses moving at least one
second knife, preferably having length substantially that of the
stationary knife, along the cylindrical boundary of the
granulating zone to pass in proximity to the stationary knife and
thereby trap portions of the previously molded and waste solid
thermoplastic material between the stationary moving knives and
cut the portions into granules.

The method further preferably provides an apertured
surface as a portion of the cylindrical boundary and further
embraces sweeping portions of the previously molded and waste
solid thermoplastic material along the apertured surface with a
moving cutting knife thereby causing cut portions of the
previocusly molded and waste thermoplastic material having granule
size less than that of the apertures to pass therethrough for
recycling via subsequent molding.

The invention yet further embraces a method for
granulating previously molded and/or waste solid thermoplastic
material for recycling through additional molding by introducing
the previously molded and/or waste solid thermoplastic material
into a cylindrical granulating zone in a direction parallel with
the axis of the cylinder. This method aspect of the invention
preferably provides at least one stationary knife at a
cylindrical boundary of the granulating zone. This methed aspect
of the invention preferably moves a second knife along the
cylindrical boundary of the granulating zone to pass in proximity
to the stationary knife and thereby trap portions of the
previously molded and waste solid thermoplastic material between
the stationary and moving knives for cutting thereby into
grahules. The method provides an apertured surface as a portion
of the cylindrical boundary. The method sweeps portions of the
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previously molded and waste solid thermoplastic material along
the apertured surface preferably with a moving knife thereby
causing cut portions of the previously molded and waste
thermoplastic material having granule size less than that of the
apertures to pass therethrough for recycling via subsequent
molding.

Desirably, the introducing step is performed by
introducing the previously melded and/or waste solid
thermoplastic material into a cylindrical granulating zone
through the end of the cylinder.

Further desirably, in the ﬁethod aspect of the
invention the moving step preferably includes orienting the
second knife with a knife cutting edge parallel with the axis of
a cylinder defined by the granulating zone and moving the knife
circunferentially around the cylindrical boundary of the
granulating zone to pass in proximity to and thereby trap
portions of previously molded and waste thermoplastic material
between the stationary and moving knives for cutting thereby into
granules.

In the method aspect of the invention, the introducing
step yet further may encompass introducing the previously molded
and/or waste solid thermoplastic material into the cylindrical
granulating zone in a direction aligned with the axis of the
cylinder.

In the method aspect of the invention, the axis of the
cylinder may desirably be oriented skew to the wvertical.
Important features of the invention either singly or in
combination are introductory feed of the so0lid molded
thermoplastic material to be granulated and recycled in a
direction parallel to and preferably aligned with the axis of the
rotation of the motor and rotary cutter, as contrasted to
perpendicular to the axis of the rotation of the motor and rotary
cutter, inclusion of a higher number of stationary cutting knives
than moving, rotating cutting knives, a filter screen for the
granules extending circumferentially entirely around the
granulating cutting chamber, a granulating knife cutting edge
length which is a fraction of the diameter of the cutting circle
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circumscribed by the cutting rotor, a single piece cutting
chamber formed using a unitary ring and an internal removable
feed hopper facilitating easy clean up and rapid change over tao
different granule size.

Brief Description of the Drawings

Figure 1 is a side schematic view of a radial
granulator manifesting aspects of the invention showing the
preferred orientation of the granulating motor assembly and
material intake path.

Figure 2 is a diagrammatic perspective view of the
_ granulating assembly of the radial granulator illustrated in
Figure 1.

Figure 3 1is a front schematic view of a radial
granulator manifesting aspects of the invention as illustrated

generally in Figures 1 and 2, with internal parts shown in dotted
lines in schematic form.

Detailed Description of the Preferred Embodiments
and Best Mode Known for Practicing the Invention
The radial granulating apparatus of this inventicn

provides a cutting chamber is oriented such that material enters
from a direction forward And parallel to the axis of granulating
blade rotation. The granulator apparatus is designed for use
with thermoformable materials such‘as plastics. The apparatus
includes a cabinet, a motor, a rotor mounted on the motor shaft
for rotation about a cutting path, knife attachments for the
rotor, a filter ring circumscribing the rotor cutting path with
a plurality of stationary knives positioned therearound, an exit
ring assembly positioned behind the filter ring for channeling
plastic materials less than a specific size away from the cutting
path, and a storage bin for collecting granulated plastic
material passed through the filter assenbly.

Referring now to Figqure 1 a radial granulator
manifesting aspects of the invention is designated gensrally 5.
The radial granulater includes a cabinet 7 for housing an
electromechanical granulating assembly, which is designated
generally 10. The cabinet is typically manufactured of

SUBSTITUTE SHEET (RULE 26)
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galvanized sheet metal. 2An upper portion of cabinet 7 is formed
to channel materials along an intake path 12 downwardly to the
granulating assembly 10 which is driven by a motor 20.

The top of the radial granulator cabinet 7, has an
offset opening denoted by horizontal lines 42, 44 that aids in
reducing "flyback" of granulated plastic material resulting from
the cutting action below. The lower portion of an internal
hopper 46 having an upper extremity defined by offset line 44
guides downwardly falling plastic material to be granulated for
recycling into a cutting chamber directed by internal baffle 14
for orienting intake materials such that they enter the cutting
chamber of granulating assembly 10 from a direction parallel to
the axis of blade rotation as indicated by directional arrow A
in Figure 1. The axis of rotation of the output shaft of motor
20 is designated 48 in Figure 1. Cabinet 7 additionally includes
a front access panel 16 for accessing the portion of intake path
12 within and accessing storage bin 18 which cellects granulated
plastic material provided to it by granulating assembly 10.

The electromechanical granulating assembly 10 is
typically powered by an alternating current source of 120-240
volts, depending on the requirements of motor 20 driving
granulating assembly 10, In the preferred embodiment, the motor
is of low horsepower, typically a three (3) horsepower motor.

Referring now tc Figure 2, granulating assembly 10
includes rotor 22 mounted on an output shaft 5¢ of motor 20
granulating assembly 10 further includes a filter ring 32 which
is of annular configuration and is preferably notched to fit over
stationary knives 26a, 26b and 26c, which are preferably fixably
connected to base plate 34. In the preferred embodiment of the
invention, knives 24, 26 are about one and three-quarters (1 3/4)
inches high where this dimension is measured in the axial
direction parallel with the axis of rotation 50 of motor 20.
Motor 20 is not illustrated in Figure 2.

A cutting chamber 52 is of cylindrical configuration
and is defined by the annular inwardly facing surface of filter
ring 32 which fits about stationary knives 26a, 26b and 26c. In
the preferred practice of the invention, the cutting chamber 52
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has a diameter of about ten (10) inchés and may be as high as
fifteen (15) inches.

Rotor 22 is preferably a two (2) inch square steel bar
and is preferably about nine (9) inches long with knives 24a, 24b
at either end positioned to essentially tangentially contact the
annular inwardly facing surface of filter ring 32. Note that
stationary knives 26a,-  26b and 26c are disposed essentially
radially with respect to the axis of rotation of motor cutput
shaft 50, as illustrated in Figure 2, whereas Knives 24a, 24b
mounted at the transverse extremities of rotor 22 are canted
with respect to rotor 22. This canted position effectively
serves to trap solid plastic material to be recycled between
cutting edges of moving knives 24a, 24b and stationary knives
26a, 26b and 26c as rotor 22 rotates thereby causing this
material to be cut between the edges of the knives into small
granules. The small granules then pass through apertures 28 in
filtering 32 and pass downwardly between filtering 32 and exit
ring 30 falling into a storage bin 18 positioned below the
granulator assembly.

A bearing locates and connects rotor 22 to ring 32
through a base plate 34.

Moter 20 has a shaft 50 operably connected to rotor 22.
The ends of rotor 22 moves along cutting path 40; ends of rotor
22 have knives 24a and 24b secured thereto for sweeping rotary
movement along cutting path 40.

The cutting path 40 of knives 24a and 24b is circular,
bounded by filter ring 32. Filter ring 32 is preferably a single
steel band, preferably notched to fit over stationary knives 26a,
26b, 26c.

The portions of filter ring 32 between the stationary
knife notches have a plurality of apertures of diameter
consistent with the largest size granule desired to be passed by
granulating assembly 10. The aperture porticn of the filter ring
preferably traverses two-thirds (2/3) around the rotor cutting
path. 1In an alternative embodiment, apertures may traverse the
full 360° of cutting path 40 however, the orientation of the
granulating assembly 10 in the preferred embodiment has motor
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shaft 50 sloped so that the top one-third (1/3) of the cutting
path contributes little to throughput.

Staticnary knives 26a, 26b, 26c are secured to base
plate 34 and spaced symmetrically therearound for granulating
cooperation with knives 24a, 24b carried by rotor 22.

Exit ring 30 is positioned behind filter ring 32 such
that channels 36 are formed between the apertured portions of the
filter ring 32 and exit ring 30. Channels 36 provide a path,
which may pass through base plate 34, to storage bin 18
positioned underneath, for the passage of granules'of having a
maximum dimensien corresponding to that of apertures of filter
ring 32.

Plastic material flowing along intake path 12 is
directed towards granulating assembly 10 in a direction parallel
to the axis of rotation of rotor 22, which is defined by motor
shaft 50, for granulation into granules of a size having a
maximum dimension corresponding to that of the apertures of
filter ring 32. The granules pass through the apertured portion
of filter ring 32 down through exit channel 36 to storage bin 18.

In one preferred practice of the invention, moving in
stationary knives 24, 26 are one and three-quarters {1 + 3/4)
inches long with length being measured in a direction parallel
to the axis of rotation of rotor 22 on which moveable knives 24
are mounted. In this preferred practice of the invention, motor
2C is a three (3) horsepower and the cutting chamber defined by
filter ring 32, exit ring 30 and base plate 34 has a ten (10)
inch inside diameter measured at the annular inwardly facing
surface of filter ring 32, a fifteen (15) inch outside diameter
measured at the outer annular surface of base plate 34 at a
height of one and three-quarters (1 + 3/4) inches measured and
parallel to the axis of rotation of motoer 20. In this preferred
practice of the invention, rotor 22 is a two (2) inch square
steel bar of nine (9) inches in length with knives 24 located at
either end of rotor 22. Knives 24 are preferably canted with
respect to rotor 22 so as to form an angle of about eighty
degrees (80°) at the point of tangency and close approach to
filter ring 32. This is to be contrasted to stationary knives




WO 99/43480 PCT/US99/04436

11

26 which preferably form an angle of ninety degrees (90°) with
the inner surface of filter ring 32.

The geometry of cutting chamber 62 defined by filter
ring 32, hase plate 34, rotor 22 and knives 24, 26 permits feed
of the plastic material to be recycled in a direction essentially
parallel to the axis of rotation of rotor 22. This geometry and
the resultant mechanical advantage inherent in the geometrical
design facilitates use of lower horsepower motors than known
heretofore in the granulating art thereby providing for a lower
cost granulator apparatus. ’

Stationary knives 26 are preferably bolted to base
plate 34. Filter ring 32 having pockets formed therein for
fitting over stationary knives 36 fits over top of stationary
knives 36 and flushly abuts base plate 34. Filter ring 32 is
retained in place by internal hopper 46 which bears downwardly
against the upwardly facing surface of filter ring 32.

As illustrated in Figure 3 in schematic form, internal
hopper 46 is suspended from frame members internal of cabinet 7
via hopper suspension plates 58 and, as noted above, essentially
rests on the upper surface of filter ring 32 thereby retaining
filter ring 32 in place as the granulating process proceeds.
Internal hopper 46 includes internal baffle 14 and hopper side
plates 60. The suspension of internal hopper 46 via hopper
suspension plates 58 allows internal hopper 46 to be lifted out
of cabinet 7 when it is desired to clean the apparatus or it is
desired to change filter ring 32 to produce a different size of
granular material for recycling.

As further illustrated in Figure 3, a pair guide plates
are located above internal hopper 46 and serve to downwardly
channel flow of solid molded plastic material to be recycled
downwardly into the cutting chamber 62.

In the geometry of the cutting chamber, the ratio of
knife edge length to cutting circle diameter is considerably less
than one to one; it is this ratio which affects the power
required to be supplied by motor 20 and thereby facilitates the
mechanical advantage and resultant efficiency provided by the
granulator embodying the inventicn.
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Cabinet 7 further preferablf includes a front door,
which is interlocked with the power to motor 20, for safety
purposes and opens for easy access to the interior of the cutting
chamber. Internal hopper 46 may be removed via this door. Once
the interior hopper 46 is removed, filter ring 32 may be replaced
or cleaned as desired.

The inlet to internal hopper 46 is offset from an inlet
for plastic material to be recycled into the granulator where
this inlet is defined by an extremity of upper deflector plate
54 illustrated in Figure 3. Upper deflector plate 54 and its
extremities serves to force incoming solid plastic material to
be granulated laterally and serves to largely block flyback
thereby preventing selid plastic material from flying out of the
granulator material via the upper, preferably cpen feed aperture
at the top of the granulator.




WO 99/43480

PCT/US99/04436

13

What is claimed is:

1.

A gra
a.

b.

nulator comprising:

a housing having a scrap plastic material intake

proximate an upper extremity thereocf;

the upper interior of said housing defining an

downwardly leading chute for scrap plastic material to

be granulated;

a baffle within said chute for at least partially

laterally deflecting downwardly falling solid scrap

plastic material to be granulated;

a motor connected teo said housing and oriented with

the shaft of said motor skew to the vertical;

a granulating assembly located within said housing and

conmprising:

i. a transversely elongated rotor connected to the
shaft of said motor for rotation therewith;

ii. a first plurality of cutting knife blades
connected to said rotor at transverse extremities
thereof and criented with cutting edges of said
blades parallel with said motor shaft;

iii. a base plate having said motor shaft rotatably
journaled therewithin;

iv. a second plurality of cutting knife blades
defining a circular array, connected to said
baseplate and upstanding therefrom with cutting
edges oriented in a direction parallel with said
motor shaft and said first plurality of cutting
knife blade edges;

V. an apertured ring including notches therein for
fitting around said second plurality of cutting
knife blades;

vi. annular trunco-cylindrical backplates supported
by said baseplate, positioned radially outboard
of said apertured ring and axially substantially
aligned therewith for deflecting granules of
plastic material, resulting from cutting action
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of said first and second pluralities of cutting
knife blades, passing through said apertured ring
downwardly for collection by a storage bin;

said storage bin being at the bottom of and within
said housing.

granulator comprising:

a scrap plastic material intake;

a downwardly leading scrap material chute connected to
said intake for channel scrap plastic material to be
granulated into a granulating zone;

means connected to said chute for laterally deflecting

solid scrap plastic material flowing through said
chute;

a motor including an output shaft;

a granulating assembly comprising:

i.

ii.

iii.

iv.

vi,

a transversely elongated rotor connected to the
shaft of said motor for rotation therewith;

at least one cutting knife blade connected teo
said rotor at a transverse extremity thereof and
oriented parallel with said motor shaft;

a base having said shaft rotatably Jjournaled
therewithin;

at least one stationary second cutting knife
blade positioned for circular tangency respecting
a cylindrical swath defined by said cutting knife
blade connected to said rotor upen rotation
thereof, connected to said base and upstanding
therefrom with a cutting edge oriented in a
direction parallel with said motor shaft and said
edge of said cutting knife blade mounted on said
rotor;

an apertured ring fitting around said stationary
cutting knife; and

backplate means supported by said base, radially
outboard of said apertured ring and axially
aligned therewith for deflecting granules of
plastic material produced by cutting action of
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said first and second pluralities of ecutting
knife blades passing through said apertured ring,
downwardly for gravity induced fall inte granular
material collection means.

The granulator of claim 1 wherein apertures in said ring

circumscribe an angle of 240°,

The granulator of claim 1 wherein apertures in said ring

circumscribe an angle of 360°,

The granulator of claim 1 wherein said second plurality of

cutting knife blades is greater in number than said first

plurality.

The granulator of claim 1 wherein said knife blades of said

first and second pluralities are substantially the same

length.

The granulator of claim 1 wherein said knife blades have

axial length less than one-fourth (1/4) transverse length

of said rotor.

The granulator of claim 3 wherein said apertured portion of

said ring is symmetrical about a vertical axis and faces

downwardly.

A method for granulating previously molded and/or waste

sclid thermoplastic material for recycling through

additional molding, comprising:

a. introducing said previously molded and/or waste solid
thermoplastic material into a cylindrical granulating
zone in a direction parallel with the axis of said
cylinder;

b. providing at least one stationary knife at a
cylindrical boundary of said granulating zone;

c. moving a second knife along said cylindrical boundary
of said granulating zone to pass in proximity to said
stationary knife and thereby trap portions of said
previously molded and waste solid thermoplastic
material between said stationary and said moving
knives for cutting thereby into granules;

d. providing an apertured surface as a portion of said
cylindrical boundary;
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e. sweeping portions of said previously molded and waste
solid thermoplastic material along said apertured
surface with said moving knife thereby causing cut
portions of said previously molded and waste solid
thermoplastic material having granule size less than
that of said apertures to pass therethrough for
recycling via subsequent molding.

A method for granulating previously molded and/or waste

solid thermoplastic material for recycling through

additional molding, comprising:

a. introducing said previously molded and/or waste solid
thermoplastic material into a cylindrical granulating
zone via a cylinder end;

b. providing at 1least one staticnary knife at a
cylindrical boundary of said granulating zone;

c, moving a second knife along said cylindrical boundary
of said granulating zone to pass in proximity to said
stationary knife and thereby trap portions of said
previously molded and waste solid thermoplastic
material between said stationary and said moving
knives for cutting thereby into granules;

d. providing an apertured surface as a portion of said
cylindrical boundary;

e. sweeping portions of said previcusly molded and waste
solid thermoplastic material along said apertured
surface with said moving knife thereby causing cut
portions of said previously molded and waste solid
thermoplastic material having granule size less than
that of said apertures to pass therethrough for
recycling via subseguent molding.

The method of claim 9 wherein said moving step further

comprises orienting said second knife with a knife

cutting edge parallel with the axis of a cylinder defined
by said granulating zone and moving said knife
circumferentially around said cylindrical boundary of said
granulating zone to pass in proximity to said stationary
knife and thereby trap portions of said previously molded
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and waste solid thermoplastic material between said
stationary and said moving knives for cutting thereby into
granules.
The method of claim 10 wherein said moving step further
comprises orienting said second knife with a knife
cutting edge parallel with the axis of a cylinder defined
by said granulating zone and moving said knife
circumferentially around said cylindrical boundary of said
granulating zone to pass in proximity to said stationary
knife and thereby trap portions of said previously molded
and waste solid thermoplastic material between said
stationary and said moving knives for cutting thereby into
granules.

The method of claim 11 wherein said introducing step

further comprises introducing said previously molded and/or

waste solid thermoplastic material inte said cylindrical
granulating zone in a direction aligned with the axis of
said cylinder.

The method of claim 12 wherein said introducing step

further comprises introducing said previously molded and/or

waste solid thermoplastic material into said cylindrical
granulating zone in a direction aligned with the axis of
said cylinder. '

The method of claim 9 wherein said axis of said cylinder

is skew to vertical.

The method of claim 10 wherein said axis of said cylinder

is skew to vertical.

A method for granulating previously molded and /or waste

solid thermoplastic material for recycling through

additional molding, comprising:

a. introducing said previously molded and/or waste solid
thermoplastic material into a cylindrical granulating
zone via a cylinder end;

b. providing at least one stationary knife, having
length less than one quarter the diameter of said
cylindrical granulating zone, at a c¢ylindrical
boundary of said granulating zone;
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c. moving at least one second knife, having length
substantially that of said stationary knife, along
said cylindrical boundary of said granulating zone to
pass in proximity to said stationary knife and
thereby trap portions of said previcusly molded and
waste solid thermoplastic material between said
stationary and moving knives for cutting thereby into
granules;

d. providing an apertured surface as a portion of said
cylindrical boundary;

e. sweeping portions of said previocusly molded and waste
solid thermoplastic material along said apertured
surface with said moving cutting knife thereby causing
cut portions of said previcusly molded and waste solid
thermoplastic material having granule size less than
that of said apertures to pass therethrough for
recycling via subseguent molding.

The gqranulator of claim 2 further comprising a hopper

connected to and within said housing for gravity feeding of

said solid scrap plastic material to be granulated
downwardly to the interior of said apertured ring.

The granulator of ¢laim 18 wherein said hopper is supported

within said housing and is manually removable therefrom

without use of tools,

The granulator of claim 19 wherein said hopper is

vertically supported within said housing.

The granulator of claim 1 wherein said apertured ring rests

on said baseplate

The granulator of claim 21 wherein said apertured ring and

is manually removable from said baseplate by 1lifting

without use of tools.

The granulator of claim 18 wherein said hopper retains said

apertured ring in position.

The granulator of claim 23 wherein said hopper bears

downwardly on said apertured ring.

The granulator of claim 1 wherein said stationary knife

blades are perpendicular to said apertured ring interior
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annular surface.

The granulator of claim 25 wherein gaid movable knife
blades are at an angle of about 80 degrees to said
apertured ring interior annular surface.

The granulator of claim 1 wherein said apertured ring is an
integrally formed single piece of metal.

The granulator of claim 2 wherein said apertured ring is an
integrally formed single piece of mnetal.

The granulator of claim 2 further comprising a hopper
within said housing for gravity feeding of said solid scrap
plastic material to be granulated downwardly to the
interior of said apertured ring;

a. said hopper being vertically supported within said
housing and manually removable therefrom without use
of tools;

b. wherein said apertured ring rests on said baseplate

and is manually removable from said baseplate by
lifting without use of tocls and said hopper retains
said apertured ring in position by bearing at least
partially downwardly on said apertured ring;
c. wherein said stationary knife blades are perpendicular
to said apertured ring interior annular surface and
said movable knife blades are at an angle of about 80
degrees to sald apertured ring interior annular
surface;.and
d. wherein said apertured ring is an integrally formed
single piece of metal.
The method of claim 9 wherein said step of moving a second
knife along said cylindrical boundary of said granulating
Zone to pass in proximity to said stationary knife and
thereby trap portions of said previously molded and waste
solid thermoplastic material between said stationary and
said moving knives for cutting thereby into granules
further comprises maintaining said second knife at an angle
of about 80 degrees to said cylindrical boundary of said
granulating zone during said movement.

The method of claim 30 wherein sald step of providing an
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apertured surface as a portion of said cylindrical boundary
further comprises maintaining said apertured surface in
position for the sweeping of portions of said previously
molded and waste solid thermoplastic material therealong
with said moving knife by bearing at least partially
downwardly on a manually removable integral cylindrical
ring member which includes said apertured surface.

The method of claim 10 wherein said step of moving a second
knife along said cylindrical boundary of said granulating
zone to pass in proximity to said stationary knife and
thereby trap portions of said previously molded and waste
solid thermoplastic material between said stationary and
said moving knives for cutting thereby into granules
further comprises maintaining said second knife at an angle
of about 80 degrees to said cylindrical boundary of said
granulating zone during said movement.

The method of claim 32 wherein said step of providing an
apertured surface as a portion of said cylindrical boundary
further comprises maintaining said apertured surface in
position for the sweeping of portions of said previously
molded and waste solid thermoplastic material therealong
with said moving knife by bearing at least partially
downwardly on a manually removable integral cylindrical

ring member which includes said apertured surface.
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A granulator including a housing; a motor connected to the
housing: and a granulating assembly located within the
housing receiving scrap plastic material from outside the
housing, characterized by & rotor being connected to the
shaft of the motor for rotation therewith; a first
plurality of cutting knife blades being connected to the
rotor at transverse extremities thereof with cutting edges
of the blades parallel with the motor shaft; a base plzte
having the motor shaft rotatably journaled therewithin: a
second plurality of cutting knife blades defining a
circular array and being connected to the baseplate and
upstanding relative thereto with cutting edges oriented
parallel with the motor shaft and the first plurality of
cutting knife blade edges; an apertured ring fitting around
the second plurality of cutting knife blades; and at least
one backplate being supported by the baseplate, positioned
radially outboard of the apertured ring and axially
substantially aligned therewith for deflecting for
collection granules'of plastic material, resulting from
cutting action of the first and second pluralities of
cutting knife blades, passing through the apertured.
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