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24 Claims. 
This invention relates to improvements in dis 

persion or emulsification mills. 
The primary object of the invention is to pro 

vide an improved type of mill designed to finely 
5 disperse two or more liquids of different char 
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acteristics or incorporate suspended matter such 
as talc, color pigment or any other finely divided 
material in one or more liquids passing through 
the mill. 
Another object is to supply a dispersion mill So 

designed as to render the internal elements self 
cleaning due to the fact that such parts are con 
stantly washed by liquid passing through the 
mill. 
A further object is to supply a dispersion mill 

capable of developing maximum physical re 
actions of impact, turbulence and shear, factors 
which are of primary importance in the produc 
tion of emulsions and the dispersion of liquids 
within each other and for various other purposes. 
With the foregoing objects outlined and with 

other objects in view which will appear as the 
description proceeds, the invention consists in the 
novel features hereinafter described in detail in 
connection with the accompanying drawings and 
more particularly pointed out in the appended 
claims. 

In the drawingS: 
Fig. 1 is a vertical sectional view partly in ele 

vation of the inlet end portion of one embodiment 
of my improved mill. 

Fig. 1A is a similar view of the discharge end 
portion. 

Fig. 2 is an end elevation partly in transverse 
vertical Section. 

Fig. 3 is a fragmentary transverse vertical sec 
tion view of a modification. 

Fig. 4 is an elevation of any one of the in 
pulse or repulse arms forming part of the mod 
ified mill. 

Fig. 5 is a longitudinal sectional view of the 
repulse arm taken on the line 5-5 of Fig. 4. 

Fig. 6 is a transverse section view of such arm 
taken on the line 6-6 of Fig. 4. 

Fig. 7 is a sectional view of another type of 
repulse or impulse arm. 

Fig. 8 is an end elevation of the arm shown in 
Fig. 7. 

Referring first to Figs. 1, 1A and 2, 9 designates 
a hollow cylinder having a jacket 0 to provide 
an annular passageway through which a heat 
ing or cooling medium may be passed for con 
trolling the temperature within the mill. Such 
medium may enter the passageway through an 
inlet 2 and be discharged through an outlet 3. 

(C. 259-9) 
Plates f4 and 5 close the ends of the cylinder 

and are rigidly secured thereto by any suitable 
means, Such as stud bolts 6. 
Such plates provide bearings 7 and 8 of any 

Suitable type to form journals for the ends of a 
driven shaft 9, extending centrally through the 
cylinder and rotated by any suitable prime mover 
(not ShoWn). 

Discs or supporting members 20 are keyed to 
the shaft and are preferably arranged in pairs, 
the discs of each pair being secured together by 
any suitable means such as rivets 2 f. These discs 
function as mounting and carrying means for im 
pulse arms 22 which, as best shown in Fig. 2, are 
arranged in radial rows and project from oppo 
site sides of the discs. . Each arm is provided at 
its inner end with a head 23 that is counter-sunk 
in one of the discs, and as the heads of aligned 
arms abut against one another, the arms are held 
rigidly on the discs by means of the rivets 2 . . 
Between the discs 20, the cylinder is provided 

with stationary annular flanges or supporting 
members 24; these flanges also being arranged in 
pairs, and the flanges of each pair being rigidly 
Secured together by any suitable means Such as 
screws 25. The flanges (like the discs 20) func 
tion to Support repulse arms 26, arranged in 
aligned pairs and in radial rows; the repulse 
arms 26 being staggered relatively to and over 
lapping the impulse arms 22. Each repulse arm 
is provided. With a head 2 counter-Sunk in one 
of the flanges 24, and as the heads of each pair 
of repulse arms abut one another, they are rigidly 
held in position due to the screws 25. 
Each of the end plates 4, 5, is provided with 

a lining plate 28 that is secured to an end plate 
by any suitable means, Such as screws 29, and 
such lining plates are employed in the mounting 
of radial rows of repulse arms 30 in a manner 
similar to the mounting of the repulse arms 26, 
as will be apparent from an inspection of the 
drawings. 

Before describing the Shape and function of 
the impulse and repulse arms, I Will briefly point 
out the manner in which the liquid or liquid plus 
suspended solids are passed through the machine 
under pressure. The stream of materials to be 
treated enters an inlet port 3 in the plate fé 
and is led to an annular passageway 32 in Such 
plate. From such passageway, the stream passes 
through ports 33 and into the cylinder. Then it 

- flows outwardly from the shaft 9 and around 
the first pair of discs 2 and then inwardly to 
ward the shaft between said pair of discS and 
the flanges 24. Upon reaching an annular pas 
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2 
sageway 34 at the center of the flanges, it again 
passes outwardly between the flanges 24 and the 
second pair of discs 20; then around the periph 
ery of said pair of discs and inwardly until it 
reaches ports 35 in the end plate 6, which ports 
lead to an annular passageway 36 having a dis 
charge outlet 3. 
Arroys on Figs. and 1A indicate the flow of 

the sireen. 
As the stream passes through the mill, it is 

acted upon by the impulse and repulse arms and, 
as shown in Fig. 2, each of these arms has a con 
cave face 38 and a convex face 39; the concave 
faces of the impulse arms facing in the opposite 

E. 

3. 

3. 38 

directions from the concave faces of the repulse 
arras, and the convex faces of the impulse arms 
facing in the opposite direction from similar 
Races of the repulse arms. 
Esch arm has a substantially conical port 66 

extending therethrough, the port fiaring toward 
the conceve face of the arm. So that the liquid 
under treatment is forced to travel through such 
gorts and effect cleaning of the arms. 
As before stated, the repulse arms are sta 

tionary and the impulse arms rotate counter 
clockwise so that the leading edges of the in 
pulse arms approach the leading edges of the 
repulse arms at a rate of speed equivalent to 
the rate of rotation of the rotor. Obviously the 
yelocity or peripheral speed of the impulse arms 
nearest; the shaft 9 is slower than the rate of 
speed of the outer impulse arms, because of the 
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differences in the distances of the various arras 
from the axis of the shaft. 
The purpose of these arms is to obtain three 

important actions pertaining to the dispersion 
of liquids or materials within liquids: (1) tur 
bulence, (2) impact, and (3) shear. 
I have found in practice that with finely di 

vided materials, such as pigments to be used 
in paints or lithographic inks to be incorporated 
in oils, there is a tendency due to impact and 
viscosity and tackiness of the oils, to build up 
materials undergoing treatment upon the Surr 
faces and form in stream line contours which 
would be the equivalent to rotating a solid mem 
ber of metal instead of a concave face approach 
ing a concave face. Therefore, one purpose of 
the special shape of each arm is to bleed sufficient 
liquid through the tapered hole 40 to make it 
self-cleaning, due to the fact that the inner 
face of the cups are constantly washed, by liquid 
passing through the discharge port 40. 

It is a Well-known fact that when moving a 
stream line body through an incompressible 
liquid, such as oil or water, there is (depending 
upon the shape of the body) a tendency to create 
laminar flow which produces a minimum amount 
of turbulence, or if the shape of the body is 
changed to disturb laminar flow, there will be 
created a zone of high turbulence in the wake 
of the moving member. In the type of con 
struction illustrated, the intent is to create high 
turbulence and then interrupt such turbulence 
by the amount of liquid bleeding through the 
hole 40 into the zone of turbulence created by 
the motion of the arm through the liquid. 

It must be kept in mind to fully understand 
the principles incorporated in the mill, that while 
liquid is being forced in by a pump with sufficient 
pressure, to discharge against an outlet back 
pressure, that the motion of the impulse arms 
through the liquid is many times higher than 
the relative flow of the liquid itself. Therefore, 
as the leading edges of the concave faces ap 

2,806,683 
proach one another, besides creating turbulence 
in the liquid, the liquid is tossed from the im 
pulse arms to the repulse arms. This not only 
imparts a high degree of impact to the mate 
rials undergoing treatment but the material in 
passing the leading edges of the arms is sheared 
and such shearing is very intense because of 
the relative velocity. 

Normally my mill will be rotated at about 3600 
R. P. M. and the materials passing through will 
be at pressures ranging from 100 to 3000 pounds 
per square inch depending on the materials un 
dergoing treatment and the result to be accom 
plished. Therefore, I have by my novel con 
struction devised a means whereby the rotor 
and the stator are self-scouring or self-cleaning, 
and the construction is such as to permit the 
development of the maximum physical reactions 
of impact, turbulence, and shear, which are so 
important in the production of emulsions, the 
dispersion of liquids within each other, and for 
other purposes, such as the mixing of chemicals 
to hasten chemical reactions by intimate dis 
persion of re-agents within the material under 
going treatment. As another example, I men. 
tion specifically the treatment of such liquids 
as wort in which the dispersion of yeast in the 
manufacture of beer is a typical example, and 
where it is desirable and important to crack the 
yeast cells to release the enzymes contained 
within the cell of yeast. 

instead of making the impulse or repulse arms 
as shown in Figs. 1, 1A and 2, I may employ the 
construction shown in Figs. 3 to 6 inclusive. In 
his case, each arm will have an elongated con 
cave channel 4 i in its forward face and a sim 
ilar channel 42 in its rear face, but the mouth 
of the channel 4 will be wider than the mouth 
of the channel 42. Here also each arm will be 
provided with a substantially conical port 43 
extending from one face to the other end with 
its larger end extending toward the channel 4. 
As the channels in this construction are wider 
than the neck 44 of the arm and therefore the 
arm cannot be inserted through either a disc 
or flange from the rear thereof, I provide each 
neck with a nut 45 to facilitate attachment to 
the disc or flange which carries the same. . 

Obviously in this construction each arm has 
a concave surface at its leading side as well as 
its trailing side and the purpose of this structure 
is to increase the area exposed to the liquid in 
the forward motion but exposing it to a relatively 
wide concave surface, and in the rear of the arm 
is a pocket, which if moved through the liquid 
at high enough velocity (in the absence of the 

35 

port 43) would create a partial vacuum, or if such 
an arm could be moved through the liquid at 
high enough velocity, a high vacuum would be 
created within the area of the rear cup 42. . . 

In the treatment of yeast and/or its dispersion 
in the wort in the manufacture of beer, it is 
desirable to open up or crack the wall of the 
yeast cell to release the enzymes fermented. 
When this reaction is accomplished in a machine 
of the type illustrated in Figs. 3 to 6 inclusive, 
it will be seen that due to high positive pressure 
on the leading face 4 of the arm, there will 
be a marked differential in pressure between the 
front and rear of the arm, and as these two 
surfaces are inter-communicating due to the 
presence of the port 43, the yeast cell jetting 
through the port will give a very high positive 
pressure to the zone of relatively low pressure 
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and have a tendency, due to the fact that the 7s 
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2,806,688 
cell wall is relatively fragile, to open up and 
discharge the ferment contained therein. 
In Figs. 7 and 8, I have illustrated another type 

of impulse or repulse arm suitable for my pur 
poses. It comprises a nozzle 46 having a sub 
stantially conical port 47 extending therethrough 
and flaring toward the front end 48 of the nozzle. 
A spider 49 extends diametrically across the front 
end of the nozzle and has a threaded connection 
with a stem 50 which extends therethrough and 
is provided rearwardly of the outlet or smaller 
end 5 of the nozzle with a conical head 52, the 
apex of which faces the Outlet end of the nozzle. 
The cone is preferably hollow as indicated at 53. 
This form of arm may be mounted on the disc or 
flange of the mill by means of a threaded neck 54 
having a head 55; the threaded neck having 8. 
threaded connection with the nozzle. The nozzle 
in this instance has an interior contour which is 
the equivalent of the contour of a perfect nozzle 
giving maximum nozzle velocity when liquid is 
passing through it from its front end to its rear 
end. 
When such nozzles are attached to the rotor 

5 plate and rotated through the liquid at 3600 . 
R. P. M., the nozzle jetting velocity is extremely 
high and the impingement of the stream passing 
through the nozzle is deflected by the conical tail 
piece 52, and as a result of displacement and high 
Velocity, a ZOne of partial vacuum is obtained be 
hind the tail pieces. As in the former case (Figs. 
1, 1A and 2), the velocity of the nozzles is many 
times higher than the velocity of the liquids, 
therefore in passing through the repulse arms 
there is a shearing action resulting in turbulence 
and impact at the points where the impulse noz 
zles pass the repulse nozzles. Here again, due 
to the fact that the velocity of the liquid passing 
through the nozzle is extremely high, the nozzles 
are self-cleaning and will not permit the building 
up of materials which would tend to close over 
the nozzle openings. 
The construction of my impulse arms reduces 

the drag on the impulse members due to the tur 
bulence created in the wake of these members. 
Material that is permitted to escape through the 
ports in such members to satisfy the drag Cre 
ated in the Wake, reduces the amount of power 
required to rotate the rotor. w 

In each form of the invention it will be noted 
that the impulse and repulse arms are arranged 
in overlapping relation and have confronting con 
cave surfaces. Furthermore, each arrin has oppo 
site narrow side edge portions, so that such edge 
portion of the impulse arms, during rotation of 
the rotor, travel in circular paths adjacent to con 
centric circular lines defining said side edge por 
tions of the repulse arms, whereby said edge por 
tions act on the materials passing between the ad 
jacent edge portions of the impulse and repulse 
2.S. 

From a study of the prior art, I believe I have 
invented a new type of mill for the purposes in 
tended and that I am utilizing a new principle of 
dispersion heretofore unknown. The design of 
my machine renders itself to higher speeds than 
those indicated because by increasing the diameter 
of the cylinder 9 and the diameter of the rotor 
and stator, higher peripheral velocities will be 
attained at the periphery of the rotor and there 
fore higher differentials of relative speed between 
moving members and the liquid can be arbitrarily 
controlled. As my new design makes available a 
construction for extremely high speeds, obvious 
ly one can obtain a high degree of shear, impact 

3 
and turbulence without the necessity of rotating 
the shaft at speeds above the speed of conven 
tional industrial types of motors. 
While I have disclosed what I now consider to 

be preferred embodiments of the invention that 
the same may be readily understood by those 
skilled in the art, I am aware that changes may 
be made in the details disclosed without departing 
from the spirit of the invention as expressed in 
the claims. 
What I claim and desire to secure by Letters 

Patent is: 
1. A dispersion mill of the character described, 

comprising a casing, a rotor arranged in the cas 
ing, adapted to rotate about an axis, and having a 
supporting member, impulse arms projecting 
from one side of Said member and having con 
cave leading faces extending lengthwise thereof, 
a stator arranged in the casing and provided with 
a stationary supporting member, repulse arms se 
cured to the supporting member of the stator, 
projecting in a direction opposite to that of the 
impulse arms and arranged in staggered relation 
relative to said impulse arms, the repulse arms 
having concave surfaces extending lengthwise 
thereof and facing in the opposite direction from 
that of the concave faces of the impulse arms, 
means for admitting materials to be treated into 
Said casing, and means for discharging treated 
materials from the casing, the impulse and re 
pulse arms being arranged in overlapping relation 
and having confronting narrow edge portions, 
the edge portions of the impulse arms being ar 
ranged in close proximity to the edge portions of 
the repulse arms to cause shearing of materials 
passing between aid arms. 

2. In a dispersion mill of the character deas 
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Scribed, a rotor having a rotatable supporting 
member, spaced impulse arms carried by said 
Supporting member and projecting from one side 
of the supporting member, the impulse arms hav 
ing concave leading faces extending lengthwise 
thereof, a stator comprising a stationary Sup 
porting member, Stationary repulse arms Sup 
ported by the supporting member of the stator 
and projecting from the last-mentioned member 
in a direction opposite to that of said impulse 
arms, the repulse arms having concave surfaces 
extending lengthwise thereof and facing in the 
opposite direction from that of the concave faces 
of the impulse arms, the repulse arms being ar 
ranged in staggered relation relative to the im 
pulse arms and Overlapping the latter, said in 
pulse and repulse arms having confronting nar 
row edge portions, the edge portions of the im 
pulse arms being arranged in close proximity to 
the edge portions of the repulse arms to cause 
shearing of Enlaterials passing between said arms 
and means constraining a stream passing 
through the mill to travel between said support 
ing members whereby the stream will be acted 
upon by said impulse and repulse arms. 

3. In a dispersion mill of the character de 
scribed, a rotor having a rotatable supporting 
member, spaced impulse arms carried by said 
Supporting member and projecting from one side 
of the Supporting member, a stator comprising a 
stationary Supporting member, stationary repulse 
arms supported by the supporting member of the 
stator and projecting from the last-mentioned 
member in a direction opposite to that of said 
impulse arms, the repulse arms being arranged 
in staggered relation relative to the impulse arms 
and overlapping the latter, and means constrain 
ing a stream passing through the mill to travel 

4. 
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cf. 
between said supporting merces thereby the 
strean wie acted. Epor by Sgt. Ragige 8 as Sea 
passe. arms, each as havirag & CO2eave face, the 

ES 

2 

3. 

concave faces of said inipuise 3: Selse agains 
having confronting narrow eige portions, the 
edge portions of the impulse arES being sire Enged 
is close proximity to the edge portions of the rea 
pulse arts to cause shearing of materials passing 
between Said 82. S. 

4. In & dispersion ini: of the character die 
scribed, 8, Eotor aving & '8&ale Supgotiag 
Erierinber, spaced sapse ags (caried by said: 
Supporting Eren be a projecting OER Ole Sisie 
of the supporting ener, a stator comprising 3. 
stationary supporting Cerber, stationary epise 
a'ins supported by the SEpporting Eneinies of the 
stator and projecting from the est-Eneniore 
Gener in a direction opposite to that of Said 
inpulse arms, the regulse arts aing arranged 
in staggered relation relative to aid in close 
proximity to the ixiptilise as ES 3rd Over2.jpgrg 
the latter, & Ereans constraig S. stArea.E. 
passing through the ni to travel between ssic 
supporting members wereby the streat Wil a 
acted upon by said inpuise and repulse arris, 
each inpuise arra having an elongated concave 
leading face exteading lengthWise thereof, 8...d. 
(each repulse ar, having 22 Oppositely faci; Ag 
elongated concave face extering lengthwise 
hereof. w 

5. in a dispersior A of the characte deo 
scribed, a rotor having a rotatable supporting 
Inernoe, spaced inpse ans carried by said Sp 
porting inenber. and projecting fron one side of 
the supporting menae, a stator comprising 8. 
stationary supporting inerie, stationary Regise 
arns supported by the supporting nemes of 
the stator and projecting fron the last-Ene 
tioned member in a, direction opposite to that of 
said inpulse arms, the epise airns oeing 2's 
ranged in staggered relation relative to tie if 
pulse aris and overlapping the latter, 2nd Ileans 
constraining a stream passing through the Il to 
travel between said supporting Renners. Whereby 
the strean will be acted pon by Said Inpulse 
&nd repulse arras, each ar, having 8, COIncave face 
and a tapered port extending through the err. 

6, in a dispersion mill of the character de 
scribed, a rotor having a rotatable supporting 
Rmember, spaced inpulse arms carried by said 
supporting member and projecting for one side 
of the supporting member, 3 stator comprising 8. 
stationary supporting member, stationary re 
pulse arms supported by the supporting meribe 
of the stator and projecting from the last-men 
tioned member in a direction opposite to that of 
said impulse arms, the repulse arms being ar 
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ranged in staggered relation relative to the in 
pulse arms and overlapping the latter, and means 
constraining a stream passing through the mill 
to trave between said supporting members where 
by the stream will be acted upon by said impulse 
and repulse arms, the impulse arms having sub 
stantially conical apertures extending there 
through with the apex of the COne extending to 
ward the trailing face of the arE. 

7. In a dispersion ni of the character de 
scribed, a rotor having a rotatable supporting 
member, spaced impulse arms carried by said sup 
porting member and projecting from one side of 
the supporting member, a stator comprising a 
stationary supporting member, stationary re 
pulse arms supported by the supporting member 
of the stator and projecting from the last-men 
tioned member in a direction opposite to that of 

$36,363S 
Sad Englige arris, the repulse arring sing age 
anged a staggered areiation relative to tie is a 
pulse arts and Overlapping the atter, and 
Rears constraining , sea in passing through the 
Sri to trave betweeg said supporting rena's 
Wiesely the gear Wii Ee acted OE by Sai 
isguise &di regise airs, the Ergas eig Si 
stantially --shaped in cross-section. 

8. Era & dispersion in of the charace see 
Seried, 8, Eotor having a rotatable supporting 
Enenge, spaced in pse arms carried by Said 

Of the SEggotiang Reiter, 8, stator COEgirising 3, 
stationary Supporting lege, stationary re 
pulse ans Supported by the Supporting Elenae: 
of the st8tor and projecting from the astrine 
tioned gener in a direction opposite to at of 
Said inpuise areas, tie repulse airies oeing air 
granged is staggered relation relative to the Ele 
pulse 8: Ys and overlapping the lattes, aid SeaS 
constraining a strean passing through the mili 
to Tave between Said Supporting the bei's 
whereby the strean Will be acted upon by said: 
impulse and repulse arms, certain of the in 
pulse argins having concave leading faces and con 
We; traig faces. 

9. a dispersion in of the character dea 
scribed, a rotor having a rotatable supporting 
Eenhe, Spaced inpulse argins carried oy Saidi Sugp 
porting Laeker and projecting from Qe side 
the supporting member, a stator comprising a sta 
tionary spporting Ineber, stationary repulse 
argas sugpported by the supporting member of the 
statC and projecting from the last-centioned 
inenber in a direction opposite to that of said 
impulse airns, the repuise arms being arranged in 
staggeredi relation relative to the inpuise airns 
a2nd Overlapping the latter, Ineens constraining a 
streat passing through the mill to travel be 
tween saidi supporting meribe's whereby the 4 
Stean Will be acted upon by said impulse and 
repulse aErns, Said impulse and repulse arms have 
ing confronting grooved faces and narrow edige 
portions, the edge portions of the impulse arms 
being &ranged in close proximity to the edge 
portions of the repulse airns to case shearing of 
Eaterial passing between said arms and each of 
Said arras having a sustantially conical port ex 
tending therethrough with its large end adja, 
cent to the grooved face of the arra. 

0. In a dispersion Anil of the character dies 
Scribed, a rotor having a rotatable supporting 
member, Spaced inpulse arms carried by said 
Supporting Inernoer and projecting from one side 
of the supporting member, a stator comprising a 
stationary supporting member, stationary re 
pulse arms supported by the supporting member 
of the stator and projecting from the last-men 
tioned member in a direction opposite to that of 
said impulse arms, the repulse arms being ar 
ranged in staggered relation relative to the im 
pulse arms and Overlapping the latter, and means 
constraining a stream passing through the mill to 
travel between said supporting members where 
by the stream will be acted upon by said impulse 
and repulse arms, the arms being of non-circular 
shape in cross section and provided with tapered. 
ports extending therethrough. 
1. In a dispersion mill of the character de 

Scribed, a rotor having a rotatable supporting 
member, spaced impulse arms carried by said sup 
porting member and projecting from one side of 
the supporting member, a stator comprising a 
stationary supporting member, stationary repulse 
arms supported by the supporting member of the 

Stgoing Elenber 82nd projecting fro one site 
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2,206,888 
stator and projecting from the last-mentioned 
member in a direction opposite to that of said 
impulse arms, the repulse arms being arranged in 
staggered relation relative to the impulse arms 
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and Overlapping the latter, and means con 
straining a stream passing through the mill to 
travel between said supporting members whereby 
the stream will be acted upon by said impulse and 
repulse arms, certain of said arms having front 
and rear elongated concave channels, and ta 
pered ports extending through these arms from 
One channel to the other, 

12. In a dispersion mill of the character de 
scribed, a rotor having a rotatable supporting 
member, Spaced impulse arms carried by said 
supporting member and projecting from one side 
of the Supporting member, a stator comprising a 
stationary Supporting member, stationary repulse 
arms Supported by the Supporting member of 
the stator and projecting from the last-men 
tioned member in a direction opposite to that of 
Said impulse arms, the repulse arms being ar 
ranged in staggered relation relative to the im 
pulse arms and overlapping the latter, and means 
constraining a stream passing through the mill to 
travel between said supporting members whereby 
the stream will be acted upon by said impulse and 
repulse arms, at least one of said arms compris 
ing a nozzle having a substantially conical pas 
sageway extending therethrough and provided at 
the small end of said passageway with a conical 
tail piece having its apex facing the Small end of 
the nozzle. 

13. In a dispersion mill of the character de 
scribed, a rotor having a rotatable Supporting 
member arranged in a plane Substantially per 
pendicular to the axis of rotation of the rotor, 
spaced impulse arms carried by said Supporting 
member and projecting from One side thereof, a 
stator having a stationary supporting member ar 
ranged substantially parallel to the Supporting 
member of the rotor and spaced from the lat 
ter, stationary -repulse arms supported by the 
supporting member of the stator, projecting to 
Ward the supporting member of the rotor and 
overlapping said impulse arms, said repulse arms 
being arranged in close proximity to the impulse 
arms but being staggered relatively to said in 
pulse arms, said impulse and repulse arms having 
confronting narrow edge portions, the edge por 
tions of the impulse arms being arranged in close 
proximity to the edgeportions of the repulse arms 
to cause shearing of materials passing between 
said arms and means constraining a stream pass 
ing through the mill to pass between said sup 
porting members whereby it will be acted upon by 
said impulse and repulse arms, Some of Said 
arms having tapered ports extending there 
through. 

14. In a dispersion mill of the character dea 
scribed, a rotor having a rotatable supporting 
member arranged in a plane substantially per 
pendicular to the axis of rotation of the rotor, 
spaced impulse arms carried by Said Supporting 
member and projecting from one side thereof, a 
stator having a stationary Supporting member 
arranged substantially parallel to the supporting 
member of the rotor and Spaced from the latter, 
stationary repulse arms supported by the Sup 
porting member of the stator, projecting toward 
the supporting member of the rotor and overlap 
ping said impulse arms, said repulse arms being 
arranged in close proximity to the impulse arms 
but being staggered relatively to said impulse 
arms, and means constraining a stream passing 

through the mill to pass between said supporting 
members whereby it will be acted upon by said 
impulse and repulse arms, some of said arms hav 
ing tapered ports extending therethrough and 
provided at the outer ends of the ports with sub 
stantially conical tail pieces. 

15. A dispersion mill comprising a casing hav 
ing an inlet at one end and an outlet at the oppo 
site end, a stator arranged in the casing and pro 
vided with oppositely extending spaced repulse 
arms, a rotor arranged in the casing and pro 
vided with impulse arms which extend toward one 
another, the impulse arms overlapping the re 
pulse arms, being arranged in close proximity 
thereto and positioned in staggered relation rela 
tively to the repulse arms, said impulse, and re 
pulse arms having concave faces terminating in 
inner and Outer confronting narrow edge por 
tions, the edge portions of the impulse arms being 
arranged in close proximity to the edge portions 
of the repulse arms to cause shearing of ma 
terials passing between said arms, each impulse 
arm having a tapered port extending there. 
through with its larger end arranged at the lead 
ing face of the arm. 

16. A dispersion mill of the character de 
Scribed, comprising a plurality of disc-like mem 
bers positioned adjacent to one another, means 
for rotating one of said members relatively to the 
other, impulse and repulse arms projecting from 
Said members and arranged in staggered and 
Overlapping arrangement relatively to one an 
other, the arms of said members having confront 
ing, elongated, concave surfaces and narrowledge 
portions, the edge portions of the arms of one 
member being arranged in close proximity to the 
edge portions of the arms of the other member, 
each arm having a Substantially conical aper 
ture extending therethrough from its concave 
face toward its opposite face, and means con 
straining a stream passing through the mill to 
travel between said members whereby said stream 
will be subjected by said arms, to violent turbul 
lence, impact and shear. 

17. A dispersion mill of the character de 
Scribed, comprising a casing, a rotor arranged in 
the casing, adapted to rotate about an axis and 
having a supporting member, impulse arms pro 
jecting from One side of said member and ro 
tatable therewith, a Second member arranged in 
the casing, repulse arms secured to the second 
member, projecting in a direction opposite to that 
of the impulse arms and arranged in staggered 
and Overlapping relation relatively to said im 
pulse arms, means for admitting materials to be 
treated into Said casing, and means for dis 
charging treated materials from the casing, each 
of said arms having opposite elongated grooves, 
the grooves at one side of the impulse arms facing 
the grooves at the opposite sides of the repulse 
aS 

18. A dispersion mill of the character described, 
comprising a casing, a rotor arranged in the cas 
ing, adapted to rotate about an axis and having a 
Supporting member, impulse arms projecting 
from one side of said member and rotatable there 
with, a second member, repulse arms supported 
by the Second member, projecting in a direction 
opposite to that of the impulse arms and ar 
ranged in Staggered and overlapping relation rela 
tively to said impulse arms, means for admitting 
materials to be treated into said casing, and 
means for discharging treated materials from the 
casing, each of Said arms having opposite elon 
gated grooves, the grooves at one side of the in 
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pse arms facing the grooves at the opposite 
sides of the repulse arms, each as in having 8, hole 
extending therethrough and placing its grooved 
surfaces in communication with One another. 

9. A dispersion rail of the character desiribed 
comprising a casing, 2 rotor arranged in the Casa 
ing, adapted to rotate about an axis and having 
8 supporting metaber, imprise arms projecting 
fron one side of said member, 8 second member 
&ranged in the casing, repulse arms secured to 
the second member, projecting in a direction ope 
gosite to that of the irapulse arms &nd arranged 
in staggered relation relative to said inpulse 
areas, means for admitting materials to be treat 
ed into said casing, and means for discharging 
Greated Eaterials from the casing, the impulse 
& d repulse arms being arranged in overlapping 
Irelation and having confronting concave sure 
faces terminating in inner and outer narrow edge 
portions, the edge portions of the inpuise arms 
being arranged in close proximity to the edge por 
tions of the repulse arms to cause shearing of 
Eaterials passing between said arms, each arx 
having 2n aperture extending therethrough from 
its concave surface to its opposite Surface. 

20. In a dispersion mill of the character de 
scribed, a casing having an inlet and an outlet, 
8, rotor in the casing having a rotatable support 
ig Yr ember arranged in a piane substantially 
perpendicular to the axis of rotation of the rotor, 
Spaced circular series of Spaced impulse arms car 
iried by Said Supporting member and projecting 
from one side thereof, a stator having a station 
ary supporting member arranged substantially 
parallel to the supporting member of the rotor 
and spaced from the latter, and spaced circular 
series of Spaced repulse arms supported by the 
Sporting Iember of the stator, projecting to 
Ward the Supporting member of the rotor into the 
Spaces between the series of impulse arms, said re 
pulse arms being arranged in close proximity to 
the impulse arms, the impulse and repulse arms 
being arranged in the casing between said inlet 
and Outlet and having confronting concave sur 
faces, each arm also having opposite narrow side 
edge portions, Said edge portions of the impulse 
airns during rotation of the rotor traveling in 
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circular paths adjacent to concentric circular 
lines defining said edge portions of the repulse 
artins to cause materials passing between said 
edge portions of the impulse arms and repulse 
3rins to be acted upon by said edge portions. 
2. In a dispersion mill comprising a casing 

having an inlet and an outlet, a stator arranged 
in the casing and provided with spaced circular 
Series of opposite extending spaced repulse arms, 
a rotor arranged in the casing and provided with 
circular series of impulse arms which extend to 
ward one another and into the spaces between the 
Series of repulse arms, the impulse and repulse 
arms being arranged in the casing between the 
inlet, and outlet and having confronting concave 
Surfaces, each arm also having offset narrow edge 
portions, said edge portions of the impulse arms, 
during rotation of the rotor, traveling in circular 
paths in close proximity to concentric circular 
lines defining said edge portions of the repulse 
arms to cause materials passing between the 
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gapulse and repulse artins to be acted on by said 
edgeportions, 

22. A dispersion mill of the character described, 
comprising & casing, a stator arranged in said: 
casing 82d comprising spaced circular series (b. 
stationary repulse arms arranged. Substantially 
22rallel to one another, a rotos arranged in the 
Casing and having circular series of spaced in a 
pulse arms arranged Substantially parallel to the 
8xis of rotation and extending into the spaces ea 
tween the series of repulse airns, the impulse and 
repulse argins having confronting concave sure 
faces, each arm also having opposite narrow side 
edge portions, said edge portions of the is pulse 
arms during rotation of the rotor traveling in cir 
cular paths in close proxixity to concentric cira 
cular lines defining said edge portions of the rea 
pulse arrns to cause materials passing between. 
said arms to be acted upon by said edge portions, 
means for admitting a stream to be treated to one 
edge portion of Said casing, and means for dis 
charging such stream froin the opposite endpora 
tion of said Casing. . 

23. A dispersion mill of the character described, 
Comprising a casing having an inlet and as out 
let, a rotor meanber arranged in the casing and 
adapted to rotate about an axis, a circular series 
of spaced impulse arms carried by said member 
and projecting from Oxhe side thereof, supporting 
Emeans arranged adjacent to said member, cir 
cular series of Spaced repulse arms secured to said 
In eans and projecting in a direction opposite to 
that of the impulse arms, said impulse arms pro 
jecting into the space between the series of re 
pulse arms, the impulse and repulse arms being 
arranged in the casing between the inlet and out 
let and having confronting concave surfaces and 
narrow side edge portions, said edge portions of 
the impulse arrns, during rotation of the rotor, 
traveling in circular paths in close proximity to 
concentric circular lines defining said edge por. 
tions of the repulse arms to cause materials pass 
ing between the impulse and repulse arms to be 
acted upon by Said edge portions. 

24. A dispersion mill of the character described, 
comprising a casing, a rotor arranged in the cas 
ing adapted to rotate about 8.In axis and having s, 
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supporting member, spaced circular series of . 
Spaced impulse arms carried by said member 
and projecting from One side thereof, a second 
Supporting member arranged adjacent to but 
Spaced from the first supporting member, a cir 
cular series of Spaced repulse arcas secred to 
the Second Supporting member and projecting in 
a direction opposite to that of the impulse arms 
and into the space between the series of impulse 
arms, said impulse and repulse arms being ar 
ranged in close proximity to one another and hay 
ing confronting elongated concave surfaces, each 
arm also having opposite substantially parallel 
narrow side edge portions, said edge portions of 
the impulse arms during rotation of the rotor 
traveling in circular paths closely adjacent to con 
centric lines defining edge portions of the repulse 
arms to cause shearing of materials passing be 
tween the impulse and repulse arms. 
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