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This invention has reference to a method of 
and means for grinding, mixing and the like 
operations, and has for its object to provide 
an improved method of and means for achiev 
ing this operation in which the material to be 
treated is fed in at one end of the device in 
the crude state, the volume of material pass 
ing through the machine being an automatic 
function of design, and further in which the 
degree of fineness is also a predetermined 
quantity, the material passing from the ap 
paratus in a finished state. 
The invention relates to that class of grind 

ing or mixing machinery in which the mate 
rial to be ground or mixed passes between 
and is subjected to the influence of a rotary 
and rotating member and a stationary mem 
ber, the former being subjected to the addi 
tional influence of centrifugal force. 
In contradistinction to previously existing 

types of this character, above described, the 
material treated by the method constituting 
this invention is not only progressively and 
automatically fed along the surfaces of the 
grinding device but is simultaneously sub 
jected to a progressive grinding action so that 
each particle is acted upon and reduced in 
dimensions from a maximum to a minimum 
with the result that the ultimate form of the 
ground or mixed material is uniform, homo 
genequs and of a kindred particle size. 

In carrying this invention into effect and 
in its mechanical essentials it comprises two 
co-axial cylindrical members, the one within 
the other with a predetermined equi-spaced 
annulus between the outer face of the inner 
cylinder and the inner face of the outer cyl 
inder, the inner cylinder constituting a rotor 
and the outer the stator secured to a rigid 
support. The rotor is equipped with grind 
ing rods or bars, freely housed upon its sur 
face in radial planes, which are capable of 
outward movement under centrifugal force, 
the material to be ground or admixed being 
automatically drawn into the machine from a 
magazine hopper at one end and caused to 
traverse the angular passage between the 
outer and inner surface of the two cylinders 
respectively, during which operation it is 
progressively advanced and ground therein, 

and finally passed out at the opposite end 
in its required condition. 
Although the essential features of the in 

vention are similar for both wet or dry 
grinding or mixing, there are small differ 
ences in the feeding mechanism and design 
of grinding bar pertinent to each of these 
physical qualities of raw material the 
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treated as will be more fully described here 
after, and in order to render the invention 
more easily understood, reference is made to 
the accompanying drawings in which are de 
scribed the preferred means of carrying the 
invention into effect and in which :- 

Figure 1 is a longitudinal Sectional eleva 
tion of one form of machine according to the 
invention and as designed for dry grinding 
and mixing, 

Figure 2 is an end elevation of feed dis 
tributor at inlet end of Figure 1, 

Figure 3 shows a longitudinal sectional 
elevation of wet grinding and mixing ma 
chine, 

Figure 4 is an end sectional view of Figure 
3 at line 4-4 of Figure 3, showing alternative 
forms of grinding bars or rods, 

Figure 5 shows detail of grinding bar slots 
in rotor member and 

Figure 6 shows detail of modification in 
sectional elevation. 

Referring to the drawings in Figure 1 a 
cylindrical casing or stator 1 is provided with 
end plates or equivalent covers 2, 2, said 
covers or cover plates 2.2 having journals 3 
for housing the driving shaft 4, carrying the 
rotor or inner member 5. This externally 
longitudinally slotted cylindrical rotor 5 car 
ries the grinding bars or rods 7 and is held by 
end flanges or cheeks 8 keyed or pinned to 
the shaft 4, the assembly being held in opera 
tive position by nut 9 on shaft 4. The shaft 
4 is driven by a pulley 10 in any convenient 
manner and at the desired speed. The mate 
rial to be ground is introduced into the hop 
per 11 which is provided with any suitable 
control means for regulating the outlet 
formed in or upon the cover plate 2 in a 
crushed or coarsely ground condition, the 
size being such that it will pass through the 
apertures out thliriley in the periphery of 
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the feeding end rotor flange 8 to which the 
material is fed by fan-shaped projections 13 
also disposed (in flange plate S (see Figure 2). 
As the grinding of coarse material such as 

silica, barytes, bauxite and the like generates 
considerable heat it is convenient to cool the 
shaft 4 and rotor 5. This is achie ved by 
drilling the shift 4 as shown with assages 
14 for cooling fluid. the end of the shaft t? 
being extendel and termitating in a gland 
packed journal 15, the cover 16 thereof being 
provided with a supply pile 17 for cooling 
medium whose circulation may be maintained 
on thermostatic principles or by a small 
wheel or eclinivalent pump (not shown) oper 
ated by the shift 4. The stator may also be 
provided with a wateriacket if desired. 
As shown in Fig. 4, the rotor 5 carries the 

various shaped grinding hars 7'. 7 and 7. 
or may carry a number of like shaped ones. 
The operation of this form of machine is 

as follows:-- 
The material to he arround or admixed is 

introduced into the hopper 11, whence it 
gravitates to the opening 2 in the cover 
plate 2. It then comes immediately inder 
the influence of the rotating shaft 4, vanes 13 
and slots 12 of the end flange plate 8 of the 
rotor 5 driving same under centrifugal force 
into a small anular space between the stator 
1 and rotor 5 where it is subjected to the 
crushing effect of the grinding bars, rods or 
rollers 7. The effect of this is to make the 
freely housed bars, rods or rollers 7 be de 
pressed at the point of material entry and 
forego their parallelism to the rotor axis, and 
cause then to assume the position shown in 
dottodi lines (Figure 1) the material as it 
is crushed loing fod forward by the oncoming 
material, the air laught induced by rotation 
and also lly the angle of grinding bar. As 
the rotor conti esto revolve the centri fulcral 
force exerted upon the grinding bar 7 is 
evidence on the material with which they 
contact, with t}} e result that not only is the 
material progressivolv fod forward, hit also 
subjected to a crushing or grinding effect 
which is roportioned atomatically to the 
particle size of the revious grinding result. 
The bars the refore do not have a true rolling 
action on the grinding surfaces of the stator 
1 since they have frictional contact with the 
wall of the hocket or recess of the rotor 5. 
This condition results in a rertain drag be 
tween the surfaces of the bars 7 and the 
staf or, which drag is necessary to obtain an 
effective grindling or mixing action. The 
draft induced by the motion of the rotor 5 
and its accessories assists in blowing particles 
capable of aerial transit to the ejection end 
19 of the device, ridding the annulus of in 
necessary material which has been already 
le vigate (l to the (lesi redl oxtent. 

In Figure 3 the invention is shown as ap 
plicable to Wet grinding and mixing such as 
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applied to paint, oil colours, distempers, slur 
ries and the like. In this form of the inven 
tion the inlet hopper is placed as shown, the 
Interial entering the annular space and being 
ground or mixel as it passes therealong. As, 
however, in wet grinding there is a tendency 
for grinding to take place in defined areas 
over the surface of the stator, the rotor 5’ is 
caused to reciprocate as a whole within the 
stator. This is achieved by providing a race 
path 20 on the driving shaft 4'', with which 
cooperates a race roller 21 cngaging therein, 
the said roller being mountil in fork 22 fast 
on reciprocating shaft 23, said shaft being 
caused to reciprocate by means of a cam and 
can race (not shown) situate within the gear 
box :2-4. the main shaft ()f which is driven 
by pulley 25 on shaft 4'', which in turn oper 
ates pulley 26 on shaft 27 of gear box. The 
gear box 24 enables any desired reciprocation 
of the rotor to be achieved per number of 
revolutions. 

Reference is now made to Figure 4 in 
which the housing of the grinding bars or 
rods is illustrated. For coarse and dry ma 
terial the round rod 7 is preferred. This is 
housed in a slot 29 formed in the rotor body 
5. The rod revolves in a revol'sed direction 
to the rotor itself. When grinding takes 
place a certain part of the material to be 
ground or mixed is dragged into the slot and 
suffers a supplementary grinding action ad 
jacent the face of the slot. It has been 
found convenient to make tho side or faces 
of the slots converge toward the hottom. the 
point of convergence being eccentric as 
shown by the dotted lines in Figure 5, this 
arrangement allowing greater freedom in 
egress than entry, and thereby obviating 
choking which might otherwise ensue. 
For wet grinding and esnecially in the case 

of enannels an edged har 7 or 7b may be em 
ploved its outward throw during rotation 
producing a finer drag on the suspended par 
ticles in any medium than a roller, due to 
the fact that it does not 'evolve, but "ather 
wears down the particles thrown as a film on 
the stator surface with which it engages. 

In Figure 6 is shown a further type of ma 
chine with a tapering rotor 5° and stator 1° 
and having also tapered slots 29 and tapered 
grinding elements 7º. Machines so con 
structed are particularly adapted for use in 
the vertical position, and are eminently suit 
able for powdering friable material such 
as coal. coke, breeze and the like, but when 
used vertically no feeding can take place 
until the rotor is in motion. 

It will be seen from the foregoinor that 
the volume of wet or dry material treated 
depends upon the width of the annulus bo 
twee the stator and the rotor. In cases 
where the material merely requires to be 
broken down such as in the case of moulding 
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sand, the annulus width may be increased 
and the volumetric output rises in propor 
tion. Where, however, fine grinding and 
mixing is required, the width of the annular 
space is diminished. Further, the length of 
the grinding member determines to some ex 
tent the fineness of the material after treat 
ment, and the time period over which the 
treatment takes place. Hence in designing 
machines according to this invention the 
volume of material treated and its fineness 
can both be made predetermined quantities, 
when the qualities of the raw material are 
known. 
Claims. 
1. A grinding machine including in com 

hination a stator housing of a length greater 
than its diameter into one end of which ma 
terial to be ground is fed and from the other 
end of which the ground material is dis 
charged. a rotor in said housing axially 
aligned therewith and provided with a plu 
rality of continuous longitudinal pockets in 
its periphery, and grinding members freely 
oused, one in each pocket of said rotor 

whereby a drag between the surfaces of said 
stator and the grinding members produces a 
grinding effect progressively and longitu 
dinally through the machine. 

2. In combination with a grinding machine 
as set forth in claim 1, of means for recipro 
cating the rotor and grinding elements dur 
ing the rotation of the rotor. 

3. In combination with a grinding machine 
as set forth in claimi, said rotor being hol 
low, of means for circulating cooling fluid 
in said rotor. 

4. In a grinding machine as set forth in 
claim 1 said rotor being hollow, a rotary per- . 
forated shaft passing therethrough, glands 
supporting said shaft, and fluid circulating 
devices in communication with said shaft. 

5. In a grinding machine as set forth in 
claim 1, in which the rotor and stator are 
tapered, and in which the grinding members 
are aligned to the resultant annulus. 
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In witness whereof I affix my signature. 
JOSEPH HERBERT JAMES WOOD. 
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