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UNITED 
JACOB WILLIAIAI SPENSLEY, OF RIANCHESTER, ENGLAND. 

G-RINDING OR DISINTEGRATING AND EXING REACHINE. 

Application filed July 6, 1922. Serial No. 573,142. 

To all whom it may concern . 
Be it: known that I, JACOB WILLIAM 

SPENSLEY, a subject of the King of Great 
Britain, and resident of 49 Deansgate, Man 
chester, in the county of Lancaster, Eng 
land, have invented certain new and useful 
Improvements in Grinding or Distintegrat 
ing and Mixing Machines (for which I have 
filed applications in England dated, respec 
tively, July 18th, 1921, February 23rd, 1922, 
and April 13th, 1922), of which the follow 
ing is a specification. 
This invention relates to grinding or dis 

integrating and mixing mills or machines 
of the type wherein one disc with pins in 
annular rows thereon, rotates relatively to 
another disc provided with intercalating an 
nular rows of pins. These mills have been 
provided with tangentially arranged dis 
charge outlets hitherto, the materials to be 
ground or disintegrated being fed in 
through a hopper at the centre of the to 
disc of the mill, which is stationary, E. 
being thrown outwards by centrifugal ac 
tion through the rows of pins. The mill 
also induces a strong current of air which 
assists in carrying the disintegrated products 
out through the tangential discharge. This 
form of discharge has worked satisfactorily 
with dry pulverulent or finely disintegrated 
granular products, but when the mill is 
called upon to disintegrate wet, sticky or 
oily materials it is found that these soon 
choke up the mill, and the discharge is quite Ety. 
According to the present invention, such 

mills are made with a circumferential dis 
charge outlet leading into a suitable sur 
rounding receptacle, channel or chute, the 
circumferential discharge outlet from the 
mill being as open as possible, although it 
may have bosses or lugs at intervals for the 

port of the top plate or 
disc. It is then found that moist, oily or 
sticky materials are effectively discharged 
into the receiving channel, and do not tend 
to choke up the mill. In fact, it is found 
that the open discharge is better for practi 
cally all classes of materials, and therefore 
prefer it for mills intended for all purposes, 

it is advantageous to add a further row of 
stationary pins to the fixed upper disc, the 
stationary pins constituting a final or out 
ermost row. As the discharge is open 
around the circumference there is no risk 
that this outermost row of stationary pins 
will block the discharge, but I find that the 
material is ground in one passage through 
the machine to a greater degree of fineness 
Without the consumption of any appreciable 
increase of power. The current of air which 
the rotation of the lower dise induces 
through the mill is quite sufficient to insure 
that the material is blown cleanly through 
the additional outermost row of stationary 
pins no matter what class of material is 
being treated in the mill. 
The invention is illustrated in the accom 

panying drawings, in which:- 
Figure 1 is a half elevation and half sec 

tion of a mill with the open discharge ring 
according to the invention; 

Figure 2 is a partial plan view of Fig 
ure 1; 

Figure 3 is an elevation; and 
Figure 4 is a plan view showing the com 

plete mill with means for feeding the ma 
terial to its hopper and means for discharg 
ing the treated product; 

Figure 5 is a similar view to Figure 3, 
showing a modified arrangement; 

Figure 6 is a plan of an embodiment 
similar to that shown in Figure 5, but with 
a conveying device for removing the treated 
product; and 

Figure 7 is a detailed section on the line 
VII-VII of Figure 6. 

Referring first to Figure 1 a represents 
the shell or standard of the millin which the 
driving gearing is contained, at the top of 
this shell being a plate y secured by screws a 
and whose circumference constitubes the de 
livery ring b. The rotating disc d of the 
mill is secured to the driven vertical shaft 
which is carried in ball bearings in a suitable 
manner in the plate y, as indicated by way 
of example. The stationary top disc e is 
supported by a number of lugs f, four in the 
example shown, on the delivery ring b, and 
is secured by screws g engaging in these 

including dry grinding, wet grinding, and slugs. The bottom disc b which rotates has 
concentric rows of upwardly projecting pins so forth. . 

A further feature of the invention is as 
I have discovered that when the 

cally around the whole of its circumference, 

upon it, while the top disc e. which is sta 
tionary has similar concentric rows of pins 
intercalating with those on the disc d. 
Hitherto, in pinned disc mills, the lower disc 
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which rotates, has always carried the outer 
most row of pins, this being essential in the 
case of mills with a tangential discharge, in 
order to insure the throwing out of the 
ground materials through such discharge. 
A feature of this invention is that it en 
ables me to apply an additional annular row 
of pins 2 to the upper fixed disce, outside the 
last row of pins on the lower disc d, and so 
to improve the efficiency of the mill. I find 
that with the addition of this row of pins 2, 
the material is ground to a greater degree of 
fineness in one passage through the mill, 

20 

without the consumption of appreciably 
more power, and without any risk of choking 
the mill owing to the open circumferential 
discharge. The current of air which the ro 
tation of the lower disc induces through the 
mill is quite sufficient to insure that the ma 
terial is blown cleanly through the addi 
tional outermost row of stationary pins no 
matter what class of material is being treat 
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ed in the mill. h is a feed hopper at the 
centre of the top disc for delivering the ma 
terials to be treated on to the surface of the 
rotating disc d. 

It will be realized that with this construc 
tion practically the whole circumference of 
the annular gap between the pinned discs 
is open, the lugs f being the only obstruc 
tion, and as these are of small dimensions in 
fact no materials can accumulate against 
them so as to cause any blocking of the dis 
charge. For practical purposes therefore 
the whole of the discharge area is directl 
open so that the materials can be thrown out 
from the circumference of the revolving 
disc without collecting anywhere inside of 
the mill. 

40 Referring now to Figures 3 and 4, it will 
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be seen what constitutes a convenient ar 
rangement for feeding materials to be treat 
ed to the mill, collecting the discharged 
products and delivering them where re 
quired. The mill is shown as being sur 
rounded by a casing i with an inclined bot 
tom surface at m leading into a discharge 
chute j. This may have any suitable dis 
charge outlet at the bottom such as a funnel 
k, the passage of materials through which 
is controlled by a cut-off operated by a hand 
wheel and spindlel for example. The cas 
ingi can be enclosed at the top in any con 

55 
venient manner to prevent the splashing or 
throwing out of the treated materials. In 
the construction shown, a flat disc or cover 
plate n is provided into the centre of which 
the hopper h fits. For feeding moist, oily 
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or sticky materials to the hopper h a worm 
feed may be needed in order to insure a uni 
form rate of feed, and this is illustrated in 
Figures 3 and 4. The materials are supplied 
in bulk to a hopper o which maintains the 
feed to a worm p, the materials being ex 
truded by this worm/down a chute g dis 
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charging into the centre of the hopper h. of 
the mill itself. Any required number of 
such worm feeds may be provided for de 
livering a plurality of materials simultane 
ously to the hopper h of the mill. In Figure 
3, two such feeds are shown, the second hop 
per being indicated by o'. The circle at r 
in Figure 4 represents a flanged outlet in the 
cover in which may be connected to a dust 
balloon or otherwise for collecting dust par 
ticles while allowing of the escape of air in 
duced by the mill. 
The mill shown in Figure 5 has a casing 8 

with doubly inclined bottoms t leading to 
two delivery chutes i. For the rest, the con 
struction resembles that of Figures 3 and 4. 
A connexion u, is shown in this case extend 
ing from the cover v to the casing 8 and 
leading to a dust-collecting balloon up of a 
known type. The mill is driven through 
pulleys a on a transverse. shaft from which 
the drive is transmitted to the rotating 
lower disc through helical gears in the 
known manner. Either form of the casing 
as shown in Figures 3 and 4, or in Figure 5, 
admits of the disposal of the drive so as not 
to interfere with the inclined bottoms of the collecting casings. 
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It will be seen that in each construction , 
the collecting casing provides a clear space 
around the circumferential discharge of the 
mill for receiving the discharged materials 
in the casing and allowing them to fall 
downwardly over the inclined bottoms to 

y the chutes i. For any materials which tend 
to cling to the walls of the casings, scrapers 
or other means of maintaining the discharge 
may be provided in the casings i and 8, as 
may be required. In Figures 6 and 7, a 
travelling band conveyory is shown for 
this purpose. The band is formed of laths and is continually passed into and out of 
the casing 8. It may be driven, for exam 
ple, by a spur wheel 2 and may be support 
ed on rollers 2' running in a track along the 
upper edge of the casings. It is clear that 
the treated product may be removed, for ex 
ample, manually at the ends of the con 
veyory outside the casings. In some cases 
also the casing i or 8 may be jacketed in 
order to keep oily matter in a more fluid 
condition for discharge purposes. 
The improved operation of the mill with 

the open circumferential discharge accord 
ing to this invention, as compared with the 
known mills having only a local tangential 
discharge, even as applied to the dry grind 
ing of materials, may be explained as foll 
lows: In the mills with a tangential dis 
charge a considerable amount of energy was 
wasted, and the pins in the outermost rings 
were needlessly worn away, by the beating 
about of the materials at the outer circum 
ference of the rotating disc before the 
reached the position for escaping throug 

95 

100 

05 

120 

125 

130 



10 

5 

20 

1616,788 

the tangential discharge outlet. By the use 
of the open type of discharge outlet centrif 
ugal force is better utilized in driving the 
materials through the mill, and any risk of banking up of the ground products is elimi 
nated. The blast of air which the revolv 
ing pinned disc induces also has more free 
dom. to escape and to assist in carrying out 
the ground materials at the circumference. 
In experiments which I have made, I have 

satisfied myself that there are many mate 
rials which could not be caused to pass effici 
ently through the older types of pinned disc 
mills, but which can now be ground very 
efficiently in the mill with the “open' type 
of discharge. Warious food products such 
as chocolate for example, which are some 
what moist, oily or gummy, and were there 
fore liable to choke up the machine with a tangential discharge, can be ground with 
ease upon the machine with an 'open' dis 
charge. Moreover, the increased freedom 
with which centrifugal force acts on the 
materials due to the absence of circumferen 
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tial obstruction to movement, causes the in 
pact blows to which the material is sub 
jected to be harder, and the fineness of grinding of the products is substantially in 
creased. 
Among the materials which can be ground 

or disintegrated in the mill with an open dis 
charge are oil-bearing seeds, pods and so 
forth, pigments whether dry or mixed with 
liquid, solid or semi-solid fatty matter and 
the like. The mill is also very useful for 
mixing substances of widely differing chart 
acters. For example an oleaginous material 
can be disintegrated and mixed with a rela 
tively dry or powdery material, so that the 
powdery material absorbs or becomes coated 
with the oleaginous substance giving a sub 
stantially homogeneous product. The mill 
will also break up oleaginous substances, bi 
tuminous substances and the like, so finely as 
to bring them into a state of intimate mixture 
with water or other liquids, to form stable 
emulsions. 
Another use of mills of the type forming 

the subject of this invention is to remove the 
husk from grain, seeds, pips, berries and 
other natural products and to render the 
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husk easy to separate from the body of such 
products by winnowing, sieving and other 
like operations. 
In the making of intimate mixtures of dry. 

or partly moist substances, and also in wet 
grinding, the fact that centrifugal force is 
always acting to drive the materials through 
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the mill between the relatively moving pins 
is of very great practical importance, as it 
enables such materials to be forced through 
under pressure conditions which are not at 
tainable in other types of grinding and mix 
ing machines. Relatively thick and viscous 
Substances or mixtures are forced through 

the mill in this way, and in wet grinding 
much higher concentrations of solid or semi 
solid matter can be treated than it is possi 
ble to treat in other high-speed but non 
centrifugal mills. The mills according to 
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70 
this invention can be run up to speeds of . 
about 20,000 feet per minute at the circum 
ference of the pinned disc, and at such speeds 
of relative movement between the fixed and 
moving pins, the centrifugal action and the 
grinding action are so intense that physical 
effects are produced which have never been 
produced in any other known type of mill. 
In fact, chemical reactions can be made to 
occur practically instantaneously which have 
hitherto involved prolonged treatment with 
the use of heat, agitation and so forth. 

It will be realized that the invention is not 
confined to the use of anv particular form of 
receiving casing around the mill proper, and 
the two types shown in Figures 3 to 5 are 
intended to serve by wav of example only. 
All that is essential is that the discharge out 
let of the mill proper shall be open for the 
majority of the space surrounding the discs 
so that the treated materials may be dis 
charged freely in all directions, any suitable receiving casing being provided to surround 
the mill at the discharge level, and to conduct 
away the received products. Similarly, any 
convenient means may be provided for feed 
ing the materials to be treated into the inlet hopper or aperture of the mill, and for pro 
portioning the rate of feed of solid, viscous, 
or liquid materials when two or more ingre 
dients are required to be fed into the mill at 
substantially constant rates. 
Having thus described my invention what 

I claim as new and desire to secure by Let 
ters Patent is:- 

1. A high speed centrifugal pinned disc 
mill comprising a fixed casing shaped with 
supporting parts spaced around its pe. 
riphery, a disc journalled to rotate in said 
casing, concentric rows of pins projecting 
disc concentric with said rotating disc, hav 
ing one surface facing the operative surface 
of said rotating disc and secured to said 
spaced parts of said casing and concentric 
rows of pins projecting from the last men 
tioned surface of said stationary disc and in 
tercalating with said first-mentioned concen 
tric rows of pins the spaces between said sup 
porting parts of said casing being of sufi 
cient width and circumferential length as to 
allow of free delivery around the peripheral 
portion of said disc. - 

2. A high-speed centrifugal pinned-disc 
mill comprising a casing having spaced lugs 
projecting upwardly from its upper edge, a 
disc journalled therein to rotate within said 
lugs about a vertical axis, a fixed disc se 
cured to said lugs, and two intercalating sets 
of concentric rows of pins each set project 
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from one surface of said disc, a stationary 
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4. 

ing from the face of one of said discs, the 
spaces between said lugs being such as to 
allow of free delivery around the peripheral 
portions of said discs. . 

3. A high speed centrifugal pinned disc 
mill comprising a fixed casing having spaced 
lugs projecting upwardly from its upper 
edge, a disc journalled therein to rotate with 
in said lugs about a vertical axis, a fixed 
disc secured to said lugs, two intercalating 
sets of concentric rows of pins, the sets pro 
jecting relatively from the adjacent faces of 
said two discs, the spaces between said lugs 
being such as to allow of free delivery around 15 the peripheral portions of said discs and a casing surrounding the periphery of said 
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discs to receive the ground material but 
Spaced from the periphery of said discs so 
as not to obstruct the free delivery. 

4. A high speed centrifugal pinned disc 
mill, comprising a fixed casing shaped with 
Supporting parts spaced around its periph 
ery, a disc journalled therein to rotate with 
in Said casing, a stationary disc secured to 
said spaced parts of said casing, two inter 
calating sets of concentric rows of pins, the 
sets projecting relatively from the adjacent 
faces of said two discs, the spaces between said supporting parts of said casing being 
of sufficient width and circumferential 
length as to allow of free open delivery 
around the peripheral portion of said disc, 
and a receiving casing surrounding and en 
closing said fixed casing but located at such 
a distance from the open discharge of the 
mill that the materials collecting on the wall 
of the receiving casing cannot build up so as 
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to obstruct the open discharge, said receiving 
casing being shaped with its bottom surface 
tied and being formed with a discharge chute. 
5. A high speed centrifugal pinned disc 

mill, comprising a fixed casing shaped with 
supporting parts spaced around its periph 
ery, a disc journalled therein to rotate with 
in said casing, a stationary disc secured to 
said spaced parts of said casing, two inter 
calating sets of concentric rows of pins, the 
sets projecting relatively from the adjacent 
faces of said two discs, the spaces between 
said supporting parts of said casing being 
of sufficient width and circumferential 
length as to allow of free delivery around 
the peripheral portion of said disc, and a 
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receiving casing surrounding and enclosing 
said fixed casing but located at such a dis 
tance from the open discharge of the mill 
that the materials collecting on the wall of 
the receiving casing cannot build up so as to 
obstruct the open discharge, said receiving 
casing having its bottom surface shaped to 
form two oppositely inclined portions and 
also formed with two discharge chutes. 

6. A high speed centrifugal pinned disc 
mill, comprising a fixed casing shaped with 
supporting parts spaced around its periph 
ery, a disc journalled therein to rotate with 
in said casing, a stationary disc secured to 
said spaced parts of said casing, two inter 
calating sets of concentric rows of pins, the 
sets projecting relatively from the adjacent 
faces of said two discs, the spaces between 
said supporting parts of said casing being 
of sufficient width and circumferentii 
length as to allow of free open delivery 
around the peripheral portion of said disc, 
a receiving casing surrounding and enclos 
ing said fixed casing but located at such a 
distance from the open discharge of the 
mill that the materials collecting on the wall 
of the receiving casing cannot build up so as 
to obstruct the open discharge, and a travel 
ling band conveyor moving in contact with 
the inner wall of said receiving casing. 

7. A high speed centrifugal pinned disc 
mill, comprising a fixed casing shaped with 
supporting parts spaced around its periph 
ery, a disc journalled therein to rotate with 
in said casing, a stationary disc secured to 
said spaced parts of said casing, two inter 
calating sets of concentric rows of pins, the 
sets projecting relatively from the adjacent 
faces of said two discs, the spaces between 
said supporting parts of said casing being of 
sufficient width and circumferential length 
as to allow free delivery around the periph 
eral portion of said disc, a receiving casing 
surrounding and enclosing said fixed casing 
but located at such a distance from the open 
discharge of the mill that the materials col 
lecting on the wall of the receiving casing 
cannot build up so as to obstruct the open 
discharge, a travelling band conveyor mov 
ing in contact with the inner wall of said receiving casing, and stationary scrapers lo 
cated to remove material received upon said travelling band conveyor. 

JACOB WLLIAM SPENSLEY. 
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