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This invention relates to emulsifiers, mix 
ers and the like, and according thereto the 
device comprises an emulsifying or mixing 
head having relatively rotatable members 

5 provided with co-acting circular projections 
and grooves, one or more of the said rela 
tively rotatable members having a central 
aperture to allow free access of the mixture 
to the centre of the emulsifying or mixing 

10 head, the said emulsifying or mixing head 
being arranged in a container to receive a 
charge of the mixture to be treated and the 
arrangement being such that the mixture is 
caused by centrifugal force to follow a sinu 

l6 ous path through the head in the form of a 
thin film passing out at the periphery of the 
head into the body of the charge from whence 
it passes back to the centre of the emulsify 
ingrig head and so on. 

20 he path traversed by the film may be of 
non-uniform thickness as hereinafter de scribed and means may be provided whereby 
fresh air, the amount of which may be regu 
lated, is automatically drawn into the con 

25 tainer during the operation. Further, means 
may be provided whereby, instead of draw 
ing fresh air into the container, the air sup 
ply may be cut off and the air in the con tainer arranged to circulate. 
The rotating member may, if desired, be 

provided with impeller blades to force the 
mixture between the relatively rotatable 
members. - w 

In order that this invention may be the 
35 more clearly understood and readily carried 

into effect, I will proceed to describe the same 
with reference to the accompanying draw 
ings, which illustrate by way of example and 
not of limitation one convenient construc 

'40 tional form of this invention, and in which 
: Figure 1 is substantially a central vertical 

section of an emulsifier according to this in vention. . . . . 
Figure 2 is 

45 ure 1. .. 
- Figure 3 is a plan view of the rotor, and 

Figure 4 is a plan view of the lower half of the stator. 
Referring to the drawings, the emulsifier 

-50 illustrated therein comprises a container a 

30 

a section on line 2–2 of Fig 

which is mounted on feet b and is provided 
with a cover plate c which carries the whole of the operating mechanism. 
The cover plate c is held in position on the 

container in any suitable way, such for ex ample, as by means of clamping bolts, but I 
have found one very convenient means to be 
that shown in Figure 1 of the accompany 
ing drawings. In this form I provide a rub 
ber or like resilient ring d having three of 
any other suitable number of inwardly pro 
jecting tabs d through which pass bolts d 
carried by projections d on an L-shaped an 
nular ring d which is thus adapted to take 
around two sides of the rubber ring d. The 
bolts d' pass through holes in the cover plate 
c and are provided at their free ends with 

55 

0. 

65 

wing nuts d'. The ring d is of slightly less 
diameter than the neck of the container a so 
that it may be readily placed therein. It will 70 
be obvious that by screwing up the wing nuts 
d the annular ring dwill be caused to ap 
proach, thus compressing the rubber ring d 
and causing the same to expand against the 
inside of the container a whereby the cover 
plate is firmly held in position. In order to . 
remove the cover plate,it is, of course, merely 
necessary to slacken of the wing nuts d' when 
the rubberring dwill contract and the cover 
plate may be readily removed 80 
The cover plate is adapted to carry the 

whole of the operating mechanism, as pre 
viously stated, and to this end is provided at 
its centre with a sleeve c which screws into 
the same and projects downwardly into the 
container a when the device is assembled. 

s 

Within this sleeve is arranged the main op erating shaft e. The shaft eis driven by any 
suitable mechanism at a high speed. In the 
drawings I have illustrated an electric mo 
tore for driving the shaft e. The motore 
is mounted on the cover plate cin any suitable 

90 

manner conveniently by being secured to a 
plate e which is spaced above the cover 
plate c by means of spacerse' and bolts e. 95 
The sleeve o' is open to the air at its upper end and in order to prevent any oil, dirt, 

dust, etc., from entering the container 
through the sleeve o, a disc c' is secured to 
the spindle e just above the mouth of the 100 
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sleevec in order to throw all pil or the like 
away from the mouth of the sleeve c on to 
the cover c, due to the centrifugal force. The 
cover c is, as shown, sloped away from the 
mouth of the sleeve in order to drain all oil, 
etc., away from the mouth of the sleeve c. 
To the lower end of the shaft e is secured 

the rotor which is shown in section in Figure 
1 and in plan in Figure 3. This rotor com 
prises a metal plate f provided at its centre. 
with a boss f internally screw-threaded so 
that it can be screwed on to the reduced por 
tion e' of the shaft e and clamped in position 
by a nute' as shown. The plate f is provided 
near its centre with four, or any other suit 
able number, curved impeller blades f, the 
shape of which will be readily appreciated 
from Figures 1, 2 and 3. Outside the im 
peller blades are arranged the concentrican 
nular projections f and grooves f, these pro 
jections, as well as the impeller blades, being 
arranged on both sides of the plate f as will 
readily be appreciated on reference to Fig 
ure 1. 
Above and below the rotor are arranged 

the two stator plates g, g which are of iden 
tical form and are dished slightly at their 
centres to receive the impeller blades f* and 
are provided outside this dished portion with 
a plurality of concentric projections g and 
grooves g to co-act with the grooves f and 
the projections frespectively, as will be seen 
from Figure 1. The upper plate g is fixed 
to the lower end of the sleeve c’ which is 
apertured as at e to allow free access to the 
emulsifying head. To the lower plate g is 
secured a tube.g. in order that mixture ma 
and this tube'g' is provided with a transverse 
web g to form a bearing for the reduced end 
of the spindlee. The upper and lower plates 
g, g are secured together by means of bolts 

is such that there is a fine cle 
tween the stator and the rotor, say, of the 
order often to twenty thousandths of an inch. 

5 5 
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g and wing nuts g, spacing sleeves g being 
arranged around the bolts g in order to space 
the stator plates at the required distance 
apart. The length of the spacing sleeves g 

A. left be 

It will be obvious that due to the co-acting 
projections and grooves the mixture in pass 
ing through the fine clearance provided will 
becaused to follow a somewhat sinuous path. 
By adjusting the length of the sleeves g 

the thickness of the E. which the mixture 
follows can be varied. In the embodiment 
shown the pathis of equalithickness through 
out, but by slightly reducing the length of 
the sleeves, the tops of the projections can 
be made to approach more closely to the bot 
tom of the co-acting grooves so that the clear 
ance between the sides of the co-acting pro 
jections and grooves is greater than the clear 
ance between the top of the projection on 
one part and the bottom of E. groove on the fine clearance between the rotor and stationarydiscs.g.,g and is subjected to a 
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the other part. Thus, by means of the con 
struction according to this invention, not only 
will a slight inaccuracy in the bearings be 
allowable, but in addition, by adjusting the 
length of the sleeves g', as above described, 
the mixture may be subjected to alternate 
compression and expansion in its passage 
through the emulsifier head. 

Deflector wings or plates i are provided 
above the emulsifier head as and for the pur 
pose hereinafter explained 
The container a may be provided with 

handles a whereby the same may be lift 
ed, and is also provided with an outlet a 
near the bottom controlled by a cock a. The 

70 

75 

upper portion of the container is further 
provided with an air outlet a' closed by a 
cap a. If it is desired to draw fresh air 
into the mixture to be emulsified, the cap a 
is unscrewed and then air will be drawn down 
the sleevec" and after passage through the 
emulsifier head will pass out of the air out 
let a'. On the other hand, if it is desired to 
obtain a circulation of air in the container, 
the capa is screwed on and a sleeve c oper 
ated. This sleeve c' is arranged around the 
sleeve c and is provided with apertures c. 
so that by rotating the sleeve c' by means of 
a knurled ring c' provided thereon, the aper 
tures c' may be made to register or not with 
apertures of on the sleeve c on the hit-and 
miss principle. If the apertures c' do not 
register with the apertures c', then air will 
be drawn down the sleeve c and after pass 
ing through the emulsifier head, will pass out 
of the air outlet a' as will be readily under- . 

y stood. If, however, the cap a is in position 
be fed to the bottom of the emulsifier head and the apertures c' register with the aper 

tures c, air will be circulated in the container, 
as will be readily appreciated. 

Describing now the method of using the 
apparatus. The cover plate and its mecha 
nism are removed and the required substances 
are placed in the containera. Thus, if it is 
desired to produce reconstituted full cream 
milk the substances may comprise water, milk. 
powder and butter in suitable proportion to 
give a final product of the desired consistency 
and cream content. The cover plate is then us 
replaced, whereby the emulsifier head be 
comes immersed in the material. When the 
impeller is rotated at high speed either by 
the motor or by the hand gear, as the case 
may be, the substance is churned up by the 
rotor, and due to the rotation, will form a 

lo 
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whirlpool at the centre whereby air will be 
sucked in through the tube. Of course, a 
similar whirlpool will be formed at the bot 
tom of the impeller so that the material is 
continuously sucked into the centre of theim 
peller above and below. Here it is met by 
the Epidly rotating blades f and thoroughl 
mixed. The mixture is thus forced throug 

125 

the so - 
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friction due to the speed of the impeller and 
also due to the sinuous path which it is caused 
to follow. In this manner a very fine film...is 
treated whereby efficient emulsification is ob tained. 
The mixture after passing through the fine 

space passes out to the container and swirls 

O 

5 

20 

30 

such size and so to 

around the outside of the emulsifier head. If 
the speed of rotation of the mixture ap 
proaches the speed of rotation of the impeller, 
mixture may not be fed to the centre of the 
impeller. In order to avoid any chance of 
this happening, I provide means for inter 
rupting the orbital action of the mixture ex 
pelled from the emulsifier head. Such means 
may comprise the two or more deflector plates 
i to interrupt the swirling motion of the mix 
ture, and these deflector plates may, if de 
sired, be arranged to deflect the stream of 
mixture to the centre of the impeller. 
The constant feeding of the mixture into 

the centre of the impeller above and below 
and the high turbulence of the mixture to 
gether with the thorough aeration due to the 
sucking of the air into the container through 
the sleeve c results in a thorough and even 
emulsification of the mixture and also all. 
chance of local emulsification is avoided. 
The sleeve c' forms a valve to control the 

flow of air down the sleeve c. 
If desired more than one emulsifier head 

may be provided in the container. 
Again, the emulsifier head may comprise 

one disc co-acting with a plate corresponding 
to the surface of the impeller. 

It is preferred to make the containera of 
osition the emulsifier 

head that the emulsifier head is arranged at 

45 

contiguous 

about the centre of the material to be emulsi 
fied or mixed. 

If desired, the container a may be pro 
vided with a lip instead of the cock a, by 
means of which the contents thereof may be poured out when the emulsification or mixing 
is complete. In this case the cover plate c 
would also be provided with a projection to 
take over the lip on the containera. 
E. to a modification, aces between which the material 

passes may be plain. - 
It will be appreciated that the above de 

scribed emulsifier will only emulsify a given 
quantity of material at one time, but, if de 

55 
sired, it may be arranged as a continuous 
emulsifier by continuously feeding the ma 
terial thereto. 

I claim:- . . . 

1. An emulsifier, mixer or the like, com 
prising an emulsifying or mixing head hav 
ing relatively rotatable members each pro 
vided with co-acting circular projections and 
grooves, one or more of the said relatively 
rotatable members having a central aperture 
to allow free access of the mixture to the cen 

3 
said emulsifying or mixing head being ar 
ranged in a container to receive a charge of 
the mixture to be treated and the arrange 
ment being such that the mixture is caused by 
centrifugal force to follow a sinuous path 
through the head in the form of a thin film O 

passing out at the periphery of the head into . 
the body of the charge from whence it passes 
back to the centre of the emulsifying or mix 
ing head and so on, substantially as de 
scribed. - 

2. An emulsifier, mixer or the like, accord 
ing to claim 1, in which the path traversed 
by the film is of non-uniform thickness, sub 
stantially as described. 

3. An emulsifier, mixer or the like, as 
claimed in claim 1, including impeller blades 
to assist in forcing the mixture between the 
relatively rotatable members, substantially as 
described. 

4. An emulsifier, mixer or the like, as 
claimed in claim 1, including means for auto 
matically drawing a regulated amount of 
fresh air into the container during the op 
eration and for the purpose specified. 

5. An emulsifier, mixer or the like, as 
claimed in claim 1, including means for in 
terrupting the orbital action of the mixture 
expelled from the emulsifying or mixing 
head. 
In testimony whereof I have signed my 

name to this specification. 
CHARLES STEWART HASTINGS SNOW. 
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