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57 ABSTRACT 
A granulator for synthetic plastic and other material 
such as cans made of thin steel or aluminum in which, 
instead of one screen to permit the exit from the ma 
chine of material cut to size, a second screen is also 
provided, the second screen being mounted adjacent 
the inlet side of the cutting element of the granulator 
and at the bottom of a vertical chute for feeding mate 
rials to the granulator. 

8 Claims, 2 Drawing Figures 
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GRANULATOR 

BACKGROUND OF THE INVENTION 
In the synthetic plastic molding business, particularly 5 

where thermoplastics are used, scrap material resulting 
after the molding operation is recycled by first cutting 
it into small pieces and then it is fed into extruders for 
further molding operations. To prepare the scrap mate 
rial for such recycling, it is fed through machines called 10 
granulators which cut the material into small pieces of 
particulate size. Such machines are generally provided 
with two stationary bed knives positioned around the 
cutting circle of a rotary cutting knife (generally plural 
bladed). The material to be cut up is fed into the ma 
chine where it is cut by the first bed knife. Between the 
first and second bed knife there is provided a screen 
which will pass material which has been cut small 
enough to meet the customer's requirements. A mate 
rial, which is not cut small enough to pass through the 
screen is moved by the rotor to the second bed knife, 
where it is again cut further by the rotor knives. After 
being cut by the second knife, the cut material is then 
conveyed by the rotary action of the rotary cutting 
knives over the top of the rotor to the first bed knife, 
where it is cut again. It then moves to the screen lying 
between the two bed knives. . 
This action continues until all of the material has 

been cut fine enough to pass through the screen. 
Several problems are connected with the use of such 

machines as follows: 
One of the problems is that some of the material 

which otherwise would be small enough to go through 
the screen gets carried around and is cut again by the 
second bed knife and then again to the first bed knife 
before it has a change to go through the intermediate 
screen again. As a result, some of the material which is 
so cut and cut again will be in the form of fine powder 
which is objectionable, since it may cause difficulty in 
the remolding operation. Also, the fine dust may create 
an industrial dirtiness which should be avoided. 
Another problem is that machines which will take the 

scrap resulting from molding of large bulky objects of 
necessity need to have rather large entrance throats in 
order to feed such bulky scrap pieces to the cutting 
knives of the granulator. In order to provide such large 
throats, generally not more than three knives are used, 
and preferably two, with the result that the output of 
the machine in terms of pounds per hour or minutes is 
necessarily not as large as could be desired. 

SUMMARY OF THE INVENTION 
It is the general purpose of this invention to provide 

a cutting machine for synthetic plastic and other mate 
rials which solves the above two problems in an expedi 
tious and economical way. 
Therefore, among the several objects and advantages 

of the invention may be noted the following: 
One object of the invention is the provision of cutting 

means for cutting plastic scrap which provides a wide 
throat for the introduction of large bulky pieces of 
scrap into the cutting mechanism. 
Another object of the invention is the provision of 

apparatus of the above kind, in which the output of the 65 
machine is in the order of 50 percent more than the 
output of conventional machines of similar size on the 
market. 
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2 
Still another object of the invention is the provision 

of machines of the above kinds, in which means are 
provided for the minimizing of particulate material 
which is finer than desired by the user. 
Yet another object of the invention is the provision 

of machines of any of the above kinds, which are easy 
to make, use standard components for the most part, 
and which reliably and sufficiently perform their re 
quired operation. 

Still another object of the invention is the provision 
of machines of the above kinds which run cooler and 
safer than conventional machines. 
Other objects and advantages will be in part obvious 

and in part pointed out hereinafter. 
The invention accordingly comprises the elements 

and combinations of elements, features of construc 
tion, and arrangements of parts which will be exempli 
fied in the structures hereinafter described and the 
scope of the application of which will be indicated in 
the appended claims. 
The invention will be described as applied to the cut 

ting of plastics, but it will be understood that it can be 
applied to the cutting of other materials. 

In the accompanying drawings, in which one of the 
various possible embodiments of the invention is illus 
trated: 
FIG. 1 is an illustration showing generally and some 

what schematically the entire machine; and 
FIG. 2 is an end elevation of a portion of the machine 

in schematic form given to show the critical parts of the 
invention. 

In the drawings, for the purposes of clarity in showing 
the important features of the invention, conventional 
parts of the machine have been eliminated. Also, 
throughout the drawing, like parts will be designated by 
like reference numerals, and known details and ele 
ments will be described only to the extent required for 
conveying an understanding of the invention. 
Referring now to FIG. 1, there is shown a cutting ma 

chine, oftentimes called a granulator, of this invention, 
the machine generally comprising a base 2 having an 
opening 4 for receiving a hopper 5 to collect cut parti 
cles. The cutting portion 6 of the machine is mounted 
on the base and is driven by the motor 8 in conven 
tional manner. A vertical feed chute 10 is mounted on 
top of the granulator for feeding materials thereinto by 
gravity. 

Referring now to FIG. 2, the critical features of the 
invention are shown. Chute 10 is shown leading to the 
granulator mechanism itself. The latter comprises a 
rotor 12 mounted on conventional bearings and 
adapted to be driven by the motor 8, the bearings, pull 
ley and motor not being shown in this drawing. On the 
rotor 12 are mounted the fly knives 14 and 16 which 
are fastened thereto in the usual manner, for example, 
by means of the bolts 18. Since the construction of the 
rotary knife system is well known in the art, no further 
description will be given here. It will be noted that the 
cutting edge of the rotary knives traverses the usual cir 
cle indicated by dot and dash line 20. 
Fastened securely to the granulator framework 22 is 

a support member 24, and fastened to the side of the 
chute (or preferably to the frame of the machine) 
firmly is another support member 26. Also fastened to 
the granulator frame is a third support member 28. 
Supports 24 and 28 must be rigid and strong because 
they support bed knives as described below. 
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Fastened rigidly but adjustably to the support 28 by 
means of the usual bolts 30 is a first adjustable bed 
knife 32. Fastened rigidly but adjustably to the support 
24 by means of the bolts 34 is the second bed knife 36. 
In the case of the bed knife 32, the bolts 30 draw a 5 
clamping member 38 down against the bed knife so as 
to clamp the latter securely to the support 28. Simi 
larly, in the case of the bed knife 36, the bolts 34 draw 
the clamping member 40 tightly against the bed knife 
so as to clamp the latter securely against the support 10 
24. Bed knife 32 is generally below the axis of the rotor 
12, and bed knife 36 is positioned between 135 and 
180' away from the knife 32 around the cutting circle 
20. 
A first screen 42 provided with the openings 44 of a 15 

predetermined size is fastened by means of the out 
wardly turned edges 45 of the screens and bolts 46 to 
the supports 26 and 28. It will be understood that the 
screen 42 extends the full length of the rotor 12, the fly 
knives 14 and the bed knives 32 and 36. 20 

It will also be noted that the screen 42 is adjacent the 
bed knife 32 but to one side thereof, and in addition is 
located in general at the bottom portion of the chute 
0. 
The clamp 38 is provided with a slot 48 extending its 25 

full length, and welded or otherwise fastened to the 
inner front edge of the slot is a rod or abutment 50 
which partially closes this entrance. If desired, of 
course, the clamping means 38 could be milled from 
solid material so that the narrowed slot entrance could 30 
be provided integrally. 
At suitable places in clamp 38 are provided holes 52 

which are aligned with the bolts 30 in order to provide 
access to these bolts. 
A second screen 56 having holes 58 of predeter- 35 

mined size is mounted between the supports 24 and 28 
as follows: 
The screen has outwardly turned edges 60 and 62. 

The edge 60 is inserted in the slot 48 and then when the 
screen is turned upwardly (as viewed) to bring the 
turned edge 62 against the clamp 40, this will rotate the 
edge 60 so that it is firmly engaged by the entrance 
narrowing abutment or rod 50. Edge 62 is secured 
against the face of the clamp 40 by means of the bolts 45 
64. 
Preferably the holes 44 in screen 42 and holes 58 in 

screen 56 will be the same size. 
Prior to operation, of course, the bed knives 32 and 

36 are adjusted to be in cutting relationship with re 
spect to the cutting edges of the knives 14 and 16. 
Since such cutting engagement is conventional, it will 
not be further described here. 
The material to be cut is fed by gravity to the cutting 

mechanism in the direction indicated by the arrows 70 
and it will be noted that because screen 42 (the first 
screen) is adjacent the entrance of the granulator 
proper, any particles which are already of a size to pass 
through the openings 44 will do so, and without being 
further cut will fall in the direction of the arrows 70 and 
through the usual opening 73 provided below the gran 
ulator and into the hopper 5. 
The material which does not pass through the open 

ings 44 then enters the first cutting means which com 
prises the combination of bed knife 32 and the rotor 65 
knives 14 and 16. The material is then cut by this first 
cutting means, and a portion theereof will be small 
enough to pass through the openings 58 of screen 56 to 
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4 
emerge therefrom in the direction indicated by arrows 
74 and thus fall downwardly into the hopper 5. Any 
material which does not pass through the openings 58 
will be moved by the rotation of rotor 12 and the knives 
14 and 16 to the throat at the entrance of the second 
cutting means comprising the rotary knives 14, 16 and 
the bed knife 36. The oversized material will then be 
cut by this second cutting means, and having been cut 
will then be conveyed by the rotation of the rotor over 
to the throat of the first cutting means (14, 32). As it. 
is so conveyed, material thus cut which is small enough 
to pass through the openings 44 in screen 42 will do so 
and fall into hopper 5. Material which is still too large 
to pass through screen 42 will then be cut again by the 
first cutting means, and portions small enough to pass 
through opening 58 will do so as in the first case. This 
cycle is repeated until all of the material has been cut 
small enough to pass through the openings of the 
SCCS, 

It will be noted that material which is cut by the sec 
ond cutting means (14, 16, 36) is beyond the point that 
it can go through the screen openings 58 prior to its 
being re-cut by cutting means 14, 16, 32. Ordinarily, in 
the conventional granulator, this material which is al 
ready small enough to pass through screen 56, Will be 
moved against the cutting edges of knives 14, 16 and 
32, with further cutting so that they are re-cut to a 
needlessly small size. Furthermore, the necessity in the 
conventional granulator of having to go through the 
cutting knives again slows up the output of the machine 
and requires more power to drive the machine. 

In the instant invention, a large proportion of such 
material which has gone beyond the screen 58 but is 
then cut to the right size by the knives 14, 1636 will 
pass through screen 42 and thus escape further cutting. 
As a result of this construction, the output of a ma 

chine of a given size is unexpectedly increased approxi 
mately 50 percent. In order to establish this, the follow 
ing test figures are given. In Test I, general purpose 
polystyrene tape cartridge cases were granulated into 
(a) a standard single screen machine and (b) the two 
screen machine of this invention. The screen holes of 
the screens used in the standard granulator and in the 
granulator of this invention were 5/16 of an inch in di 
ameter. Each machine was fed for two minutes and 
then allowed to clean out for 30 seconds. The results 
are as follows: 

Test I 

Machine Output 
Standard single screen t3 lbs. of material 
Machine of this invention 19 lbs. of material 

Machine of this invention also produced a cleaner cut, 
that is, a cut with less "fines' therein. 

In Test II, modified polystyrene runners were granu 
lated in the same machines as Test I, except that in this 
test an identical weight of material was fed to each ma 
chine and the machine was allowed to run until all the 
material had gone through the screens and into the 
hopper. The time for this was measured. The results 
were as follows: 

Test II 
Machine 

Standard single screen 75 minutes to exhaust all material 

Machine of this invention 45 minutes to exhaust all material 
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Again, the machine of this invention produced cleaner 
cut material. 
Thus, from the tests, it will be observed that in each 

of the tests approximately 50 percent increase in the 
output of the machine was provided by this invention 
as compared to a standard single screen machine. 

If desired by the user, there could be more fly knives 
than the two shown. In general, not more than five such 
fly knives should be used, and the number will depend 
upon the size of the scrap being charged into the ma 
chine. For very large bulky pieces, two knives are pre 
ferred, whereas for smaller pieces a large number of 
knives can be used. 
The hole size in the screens will depend upon the 

user's requirements as to a final product. In conven 
tional practice, the hole sizes generally lie within the 
range of '4 inch to % inches. The hole size does not play 
a part in this invention. 
The machine of this invention is operated no differ 

ently than is a conventional machine. The rotor speed 
is the same as in the case of the single screen machine. 

In the above cases, the rotor 12 and its fly knives 
were approximately 12 inches long, and the cutting cir 
cle 20 was approximately 1 1 inches in diameter. The 
bed knives 32 and 36 were, of course, the same length 
as the knives 4 and 16 (that is, 12 inches approxi 
mately). The speed of operating the machine during 
the above tests was 600 r.p.m. 

In view of the above it will be seen that the several 
objects of the invention are achieved and other advan 
tageous results attained. - 

It is to be understood that the invention is not limited 
in its application to the details of construction and ar 
rangement of parts illustrated in the accompanying 
drawings, since the invention is capable of other em 
bodiments and of being practiced or carried out in vari 
ous ways. Also, it is to be understood that the phraseol 
ogy, or terminology employed herein is for the purpose 
of description and not of limitation. 
As many changes could be made in the above con 

structions without departing from the scope of the in 
vention, it is intended that all matter contained in the 
above description or shown in the accompanying draw 
ings, shall be interpreted as illustrative and not in a lim 
iting sense, and it is also intended that the appended 
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claims shall cover all such equivalent variations as . 
come within the true spirit and scope of the invention. 
Having described the invention, what is claimed is: 
1. Apparatus for cutting material into small particles 

comprising, a chute having a first portion including an 
inlet for receiving said material for passage through 
said chute and a second portion offset from said first 
portion, said second portion being situated in a plane 
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6 
below said first portion whereby said material is con 
ducted by gravity from said first portion to said second 
portion, rotor means in said second portion, means for 
driving said rotor means, said rotor means carrying a 
plurality of rotor knives, at least first and second bed 
knives secured in said second portion in spaced apart 
locations for cutting engagement with said rotor knives 
as said rotor means is driven, a first screen positioned 
in the path of the material moving from said inlet to 
said second portion, said first screen having openings 
of predetermined size therein, material conducted 
through said chute and having a dimension smaller than 
the openings in said first screen passing through said 
screen prior to entry into said second portion, the ma 
terial not falling through said first screen passing over 
said screen and being cut by the action of said rotor 
knives and said first bed knife, and a second screen 
having openings of predetermined size therein disposed 
between said first bed knife and said second bed knife, 
said material passing between said rotor knives and said 
first bed knife and having a dimension smaller than the 
openings in said second screen passing through said 
second screen. 

2. Apparatus as set forth in claim 1 wherein said 
openings of said first and second screens are the same 
size. 

3. Apparatus as set forth in claim 1 wherein said rotor 
means when rotated acts to convey material not falling 
through said second screen to said second bed knife for 
further cutting and thence to said first screen. 
4. Apparatus as set forth in claim 1 wherein said first 

bed knife is located below the axis of said rotor means, 
and said second bed knife is located between 135 and 
180° away from the first bed knife about the cutting cir 
cle of said rotor knives. . 

5. Apparatus as set forth in claim 1 including an 
opening below the rotor means and the first and second 
screens in position to receive material passing through 
said screens. 

6. Apparatus as set forth in claim 1 wherein said 
chute has a substantially vertically extending section, 
said second portion being disposed substantially hori 
zontally from said vertically extending section, and said 
first screen forming a surface of curvature connecting 
said vertically extending section and said second por 
tion. 

7. Apparatus as set forth in claim 1 including means 
for adjusting said bed knives relative to said rotor 
knives. 

8. Apparatus as set forth in claim 4 wherein said sec 
ond screen spans substantially the entire distance be 
tween said first and second bed knives. 
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