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DISINTEGRATED DEVICES 

This invention relates to disintegrating devices. 
The present invention includes a disintegrating de 

vice comprising a rotor and a co-operating stator, 
wherein the rotor comprises a plurality of blades 
mounted on an elongated shaft and the stator com 
prises a plurality of stator elements extending from a 
base member at locations angularly spaced about the 
axis of the rotor shaft, each stator element having a cut 
ting edge formed by the intersection of a radially inner 
face of the element and an adjacent side face at least 
part of which extends away from the base member in 
a direction outwardly of the element. 
The invention also includes a disintegrating device 

comprising a rotor mounted on an elongated shaft, a 
co-operating stator having an inlet at one end and out 
let means at the side thereof, and retaining means 
which are disposed coaxially of the shaft radially out 

10 

15 

wardly thereof and extending axially outwardly thereof 20 
beyond the inlet, whereby, in use, material drawn to 
wards the stator inlet by rotation of the rotor and sub 
jected to disintegration by the action of the rotor and 
stator is retained in the vicinity of the rotor and stator 
by the retaining means. 
The invention also includes a mixing device compris 

ing a pair of mixing heads each of which comprises a 
rotor, and a stator having an inlet at one end and outlet 
means at the side thereof, wherein the rotors are 
mounted at axially spaced locations on a common shaft 
and each stator is arranged with the inlet thereof facing 
in an axial direction away from the other stator. 
The invention will now be described, by way, of ex 

ample, with reference to the accompanying drawings, 
in which: - 

FIG. 1 is a longitudinal section of a first apparatus ac 
cording to the invention; 
FIG. 2 is a plan view of the apparatus of FIG. ; 
FIG. 3 is a perspective view of the stator in the disin 

tegrating head of the apparatus of FIG. ; 
FIG. 4 is a longitudinal section of a disintegrating 

head in a second apparatus according to the invention; 
FIG. 5 is a perspective view of the stator in the head 

of FIG. 5, 
FIG. 6 is a perspective view of a stator in a further de 

vice according to the invention. 
The apparatus shown in FIGS. 1 to 3 is suitable for 

disintegrating lumps of strong, tough polymers and sim 
ilar natural and synthetic materials and subsequently 
mixing the material with oil, water or other solvents or 
liquid vehicles. 
Referring to FIG. , the present apparatus includes a 

disintegrating head 1 which is particularly suitable for 
breaking down lumps of a polymer into small pieces 
and a mixing head 3 for mixing the small pieces with a 
solvent, such as oil. The head includes a rotor 5 and 
a stator 7 and the head 3 includes a rotor 9 and a stator 
11, the two rotors being mounted on a common shaft 
13 and the two stators being mounted on a common 
support 15. Associated with the disintegrating head 
is a cylindrical shroud 17. In use, the support 5 is Se 
cured to the casing of an electric motor (not shown) 
and the common shaft 13 is coupled to an output shaft 
of the motor. 

In the present apparatus the common support 15 for 
the disintegrating and mixing heads i and 3, respec 
tively, includes four pillars 19 which depend from a 
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mounting plate (not shown) secured to the motor cas 
ing. A lower supporting plate 21 for the stator 11 of the 
mixing head 3 is secured to the lower ends of the pillars 
19. An upper supporting plate 23 for the stator 7 of the 
disintegrating head 1 is supported a short distance 
above the plate 21 by means of four further pillars 25, 
the plate 23 being formed with four apertures through 
which respective pillars 19 extend. Each of the support 
ing plates 21 and 23 is formed with a central aperture 
and fitted into these apertures, and secured to the 
plates by welding are short tubes 27 and 29, respec 
tively. The common rotor shaft 13 extends downwardly 
from the motor and is journalled in bearing sleeves 31 
and 33 fitted into respective tubes 27 and 29 on the 
supporting plates 21 and 23. 
The stator 11 of the mixing head 3 consists of an ap 

ertured, cylindrical side wall 35 which is formed with 
an outer flange 37 at an upper end thereof. The flange 
37 is bolted to the under-surface of the lower support 
ing plate 21, coaxially of the rotor shaft 13. Each aper 
ture in the side wall 35 is an elongated slot which ex 
tends parallel with the axis of the rotor shaft 13. 
The rotor 9 of the mixing head 3 is formed of a rotor 

plate 39 and four blades 41 which depend from the un 
der-surface of the plate 39. The rotor 9 is secured to a 
section of the rotor shaft 13 which is within the stator 
11 and each rotor blade 41 extends radially outwardly 
from the shaft 13 to a radial location adjacent to an 
inner surface of the side wall 35 of the stator. 
Referring to FIGS. 1 to 3, the stator 7 of the disinte 

grating head 1 includes a base ring 43 which is welded 
to the upper surface of the upper supporting plate 23, 
coaxially of the rotor shaft 13. An annular groove 45 
is formed in the upper surface of the ring 43 and four 
stator elements 47 are fitted into the groove 45 at loca 
tions equi-angularly spaced about the axis of the rotor 
shaft 13. 
Each stator element 47 of the disintegrating head 1 

is formed of a base 49 and a cutter 51 which is upstand 
ing from the base. The base 49 of each stator element 
47 is shaped to form a segment of a ring, as viewed in 
plan, and is fitted into the annular groove 45 in the base 
ring 43. Each element 47 is secured to the ring 43 by 
bolts 53 which extend through apertures in its base 49. 
The cutter 51 of each stator element 47 has a radially 
inner face 55 which is part cylindrical and is disposed 
coaxially with the rotor shaft 13 and an adjacent side 
face 57 which intersects the radially inner face at an 
acute angle, thereby to form a cutting edge 59 for the 
element. The side face 57 is formed of upper and lower 
sections. The lower section, which is adjacent to the 
base 49 of the element, is inclined upwardly in a direc 
tion inwardly of the element at an angle of approxi 
mately 20 to the upper surface of the ring 43. There 
is therefore an initial decrease in width of each element 
47 in moving upwardly from the base 49. The upper 
section of each side face 57 intersects the radially inner 
face 55 of the element at an angle of 34. This upper 
section is inclined upwardly and outwardly of the ele 
ment at an angle of approximately 30 to the ring 43 so 
that the upper part of the element increases in width in 
an upwards direction. 
The rotor 5 of the disintegrating head 1 is formed of 

a circular plate 61 which is secured to the rotor shaft 
13 at a vertical location corresponding to the vertical 
location of the base 49 of each stator element 47. Up 
standing from the plate 61 are two rotor blades 63 
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which extend outwardly from the rotor shaft 13 at dia 
metrically opposed locations, a peripheral edge of each 
blade 63 describing a cylindrical surface adjacent to 
the radially inner surfaces 55 of the stator elements 47 
when the rotor is rotated. 
Associated with the disintegrating head 1 of the pres 

ent apparatus is the cylindrical shroud 17 which is se 
cured to the pillars 19 of the support 15, coaxially of 
the rotor shaft 13. The shroud 17 is disposed exteriorly 
of the stator 7 of the disintegrating head 1 with its lower 
end spaced above the supporting plate 23 for the head 
at a vertical location approximately the same as the 
vertical location of upper surface of the base ring 43 for 
the stator. 

ln the present apparatus the disintegrating head 1 has 
a rotor plate 6i which is 2 inches in diameter and 
rotor blades 63 which are 2% inches in height. Each 
stator element 47 of the head 1 has an overall height of 
44 inches and the shroud 17 is 2 feet high. In use, the 
motor is arranged above a mixing vessel filled with oil 
and is then moved downwardly until both heads 1 and 
3 and the shroud 17 are immersed in the oil. The mix 
ing vessel is filled with oil and lumps of a polymer hav 
ing a major dimension of 2 inches or more are also in 
troduced into the vessel. 
Upon energising the motor the blades 63 of the rotor 

5 in the disintegrating head 1 are rotated and oil in the 
vicinity of the blades is forced radially outwardly 
through the spaces between the stator elements 47 and 
then through the space between the shroud 17 and the 
upper supporting plate 23. A strong vortex action is set 
up and further oil and lumps of polymer are drawn 
downwardly into the shroud 17 and into the vicinity of 
the head to replace the oil expelled. 
Once a lump of polymer is adjacent to the rotor 

blades 63 it is forced round by the blades and impinges 
against one of the stator elements 47. The sense of rota 
tion of the blades 63 is such that the lump is forced 
against the upper end of the cutting edge 59 of an ele 
ment 47. Impact with the cutting edge causes a small 
piece of polymer to be removed from the lump and ex 
pelled outwardly from the stator elements 47 towards 
the shroud 17. The remainder of the lump may bounce 
upwardly away from the stator elements 47 after im 
pact but it is immediately forced downwardly again by 
the vortex action and impinges against another element 
47. Outwards movement is restricted by the shroud 17. 
In the result, the lump tends to bounce around the 
upper end of the stator elements, impinging against 
succeeding elements 47 in rapid succession. Impact 
with an element 47 removes a small piece of material 
from the lump and there is a rapid reduction in size. 
As the size of the lump decreases it is able to move 

further into the gap between adjacent stator elements 
47. Such movement is assisted by the inclination of the 
upper part of the face 57 of each element 47, thereby 
increasing the time over which impact of the lump with 
the element extends and improving the prospect of 
each impact shredding a small piece of material from 
the lump. 
Small pieces of polymer which are cut away from the 

lumps by the disintegrating head 1 are able to move be 
tween the shroud 17 and the upper supporting plate 23, 
away from the vicinity of the head. These pieces move 
into the main body of oil in the mixing vessel. Here they 
are ultimately subjected to the vortex action set up by 
the rotating blades 41 of the rotor 9 in the mixing head 
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3. Oil and pieces of polymer subjected to this action are 
drawn upwardly into the mixing head 3 and then ex 
pelled radially outwardly through the apertured side 
wall 35 of the stator 11. In passing between a rotor 
blade 41 and the side wall 35, and in moving through 
the apertures in the wall 35, the pieces are subjected to 
shearing forces which reduce the size of the pieces and 
ultimately bring about thorough mixing with the oil. 

Referring to FIGS. 4 and 5, a second apparatus ac 
cording to the invention has a disintegrating head 71 
wherein a rotor 73 is constructed in similar fashion to 
the rotor 5 of the apparatus shown in FIGS. 1 to 3. In 
this second apparatus, however, stator elements 75 are 
formed integrally with a base ring of the stator rather 
than being releasably secured thereto by bolts. The 
base ring 77 itself is bolted to the upper supporting 
plate. 

Referring to FIG. 6 a further apparatus according to 
the invention has a stator in which one pair of diametri 
cally opposed stator elements 81 are reduced in height 
relative to the height of the other pair of elements 83. 
Each of the elements 81 and 83 has an upper face 85 
which slopes downwardly away from the two faces 
which intersect to form the cutting edge of the element. 
This provides a sharper point at the upper end of the 
elements and assists in shredding pieces from large 
lumps of material. 

It will be appreciated that the large angular spacing 
between adjacent stator elements in the heads 1 and 71 
described above faciliates movement of relatively large 
lumps into engagement with the cutting edges. In prac 
tice, it is found that an angular spacing between each 
cutting edge and the adjacent stator element which is 
less than the "height' of the cutting edge (the distance 
over which the cutting edge extends in an axial direc 
tion) can provide useful results in a device of this size. 
For devices wherein the rotor and stator are smaller in 
diameter it is found desirable to maintain the angular 
spacing at least equal to the height of the cutting edge 
So as to allow lumps of reasonable size to enter into en 
gagement with the cutting edge. 

It will be further appreciated that the disintegrating 
head 1 can be used without the mixing head 3 if it is not 
necessary to reduce the size of the lumps below the size 
of the lumps which are able to escape from the interior 
of the shroud 17. Further, the shroud 17 can also be re 
moved if conditions are such that there is no problem 
in keeping the lumps in the vicinity of the head 1. This 
may be because the lumps do not float away from the 
head or because the sides of the mixing vessel are them 
Selves shaped to retain the lumps near to the head. 

If the lumps are not large the head can be replaced 
by a head which is similar in construction to the head 
3. The outlet apertures in the replacement head can be 
of the same size or different in size to the apertures in 
head 3. Using two heads produces a desirable flow pat 
tern in the volume of liquid, material which is difficult 
to wet being drawn downwardly by the vortex action of 
the upper head and material in the lower part of the 
vessel being drawn up by the vortex action of the lower 
head. The flow pattern also enables mixing to be ef 
fected in higher viscosity liquids than is possible with a 
single head of comparable size. To enable the appara 
tus to be used in different depths of liquid provision is 
made for adjusting the axial spacing between the two 
heads. In the apparatus of FIGS. 1 to 3 this is done by 
using rods 25 of different length. 
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The shroud 17 can be used with a device having only 
one head and this head can be one having conventional 
rotor and stator elements. To enable variation in the 
size of pieces which are able to escape from the vicinity 
of the head the spacing between the shroud and the 
plate 23 can be varied by adjusting the axial location of 
the shroud on the rods 19. The shroud 17 can also be 
replaced by an element formed with apertures whose 
size determine the size of particles which are able to es 
cape therefrom. Thus, the shroud may be constructed 
of a mesh of an apertured cylinder or of a series of mu 
tually spaced, parallel arranged bars. 

claim: 
1. A disintegrating device comprising a rotor and a 

cooperating stator, 
wherein the rotor comprises an elongated shaft, a 
rotor plate mounted on the shaft, and a plurality of 
blades outstanding from the rotor plate, 

the stator comprises a base member and a plurality 
of stator elements extending outwardly from the 
base member towards an inlet to the stator, the sta 
tor elements being disposed at locations angularly 
spaced about the rotor shaft and each stator ele 
ment having a cutting edge formed by the intersec 
tion of a radially inner face of the stator element 
and an adjacent side face, at least part of which 
side face extends away from the base member to 
wards the stator inlet in a direction outwardly of 
the stator element so that the width of said part of 
the side face increases away from said base mem 
ber and inclined to the rotor shaft, and 

the rotor is arranged with the rotor blades within the 
stator, on the side of the rotor plate facing the sta 
tor inlet, and is adapted, upon rotation, to draw 
material in which the device is immersed in a gen 
erally axial direction towards the stator inlet, 
whereby lumps of the material are reduced in size 
by impinging against the stator elements and, upon 
such reduction in size, are able to move further into 
the spaces between adjacent stator elements and to 
spend an increased time in contact with a cutting 
edge, such movement being assisted by the inclina 
tion of the said at least part of each adjacent side 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
face. 

2. A disintegrating device as claimed in claim 1, 
wherein the adjacent side face of each stator element 
has a further part which is adjacent to the base member 
and which extends away from the base member in a di 
rection inwardly of the element. 

3. A disintegrating device as claimed in claim 1 
wherein an end face of each stator element which is re 
mote from the base member slopes away from the said 
radially inner face and the said adjacent side face in a 
direction towards the base member. 

4. A disintegrating device as claimed in claim 1, 
wherein the radially inner face and the adjacent side 
face of each stator element intersect at an angle of ap 
proximately 34. 

5. A disintegrating device as claimed in claim 1, 
wherein the stator elements are of the same size and 
shape as each other. 

6. A disintegrating device as claimed in claim 1, 
wherein the angular spacing between each cutting edge 
and the adjacent stator element is at least equal to the 
axial distance over which the cutting edge extends in an 
axial direction. 

7. A disintegrating device as claimed in claim 1 
wherein each stator element is releasably secured to 
the base member. 

8. A disintegrating device as claimed in claim 1, 
wherein retaining means are disposed coaxially of the 
rotor shaft, radially outwardly of the stator elements 
and extending axially outwardly thereof in a direction 
away from the base member, whereby, in use, large 
pieces of material drawn towards the stator by rotation 
of the rotor are retained in the vicinity of the rotor and 
stator by the retaining means. 

9. A disintegrating device as claimed in claim 1 and 
further comprising a second stator having an inlet at 
one end and outlet means at the side thereof, the two 
stators being mounted at axially spaced locations on a 
common shaft and each stator being arranged with the 
inlet thereof facing in an axial direction away from the 
other stator. 
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