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This invention relates to homogenization of fluid sub 
stances and more particularly to a tube type apparatus 
using fluid dynamic forces, pressure jet forces, vari-di 
rectional vibratory forces and cavitation energies for in 
dustrial processing. - 
The principal object of the invention is to provide a 

novel apparatus for carrying out such processes as ho 
mogenization, dispersion, emulsification, suspension of 
solids in liquids, mixing plastic fluids, deaeration of fluids, 
incorporation of gases on fluids, wetting out of solids in 
fluids, deflocculation of woodpulps, disintegration of ag 
glomerates influids, and other like uses. : 

Other objects and advantages of the invention will be 
in part evident to those skilled in the art and in part 
pointed out hereinafter as the description taken in con 
nection with the accompanying drawing proceeds. 
The energies required for the above processes are de 

veloped in accordance with the invention by the use of 
positive type pressure pumps of standard design such as 
piston, rotary, centrifugal, turbine and progressive cavity 
(Moyno) pumps. The apparatus is designed so that the 
unit may be attached to the outlet side of any of the 
above types of pumps by using standard attachments. 
This may be by soldering, welding, special nut and screw 
joints, special clamps and the other standard fittings that 
are available. : 
The apparatus is extremely simple and due to the spe 

cific design all the available forces are utilized for em 
ploying energies in the fluids under treatment. Unlike 
prior devices I employ a freely oscillating plate in a con 
taining slot which is a definite advance in the technique 
of employing these aforementioned energies in the fluids. 
One of the advantages is that by having a freely oscil 
lating plate the modulus of elasticity of the oscillator plate 
is not a primary consideration and metal fatigue is elimi 
nated. The whole oscillator plate moves freely in its 
mounting and therefore greater efficiencies are obtained 
as well as being able to use energies of a harmonic na 
ture. This is developed when the oscillator plate is mov 
ing freely in the fluids under the influence of the jet like 
action of the fluids when pumped under pressure by the 
pump. The range of pressures which are employed are 
greater than any in previous types of operation. The 
suggested range in presssure being from 300 pounds to 
one thousand pounds per square inch. Lower pressures 
may be used however in suitable applications as the selec 
tion of the operating pressure will depend on the require 
ments of the process involved. 

For a more detailed description of the invention, ref 
erence is now made to the accompanying drawing wherein 
there is shown by way of illustration and not of limita 
tion a preferred embodiment and modification thereof. 

In the drawing: 
FIGURE 1 is a sectional view taken longitudinally 

through apparatus constructed in accordance with the in 
vention, 
FIGURE 2 is a view showing the face of the jet pro 

ducing nozzle element, 
FIGURE 3 is a sectional view taken along lines 3-3 

of the element shown in FIGURE 2, and 
FIGURE 4 shows the outlet, or discharge side of the 

jet producing nozzle. 
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it impinges upon the oscillator plate 20. 

2 
As shown in the drawing, the apparatus involved con 

sists of a tubular chamber 10 having coupling rings i 
and 12 threaded respectively upon the inlet and outlet 
ends thereof. The coupling ring 11 as here shown is 
employed to secure a flaring inlet tube 13, which in turn 
is connected to a pump discharge conduit 14 by a clamp 
ing ring 15. At the discharge side of the chamber 10 
there is a diverging coupling member 16 that is clamped 
to the chamber 10 by the clamping ring 12 and at its 
discharge end the coupling member is secured by a cou 
pling ring 17 to a suitable conduit 18 through which the 
processed fluid is directed for storage or future processing. 
As indicated the parts when assembled in the above man 
ner by the coupling rings 11, 12 and 15 will engage fluid 
pressure sealing gaskets 11, 12 and 5' so that the whole 
assembly is fluid-tight. At its intake end, the chamber 
10 is provided with diametrically opposed longitudinally 
extending slots 19 into which there is mounted for rela 
tively free movement an oscillator plate 20. In advance 
of the oscillator plate 20 there is a jet stream producing 
disk or nozzle 21, which in practice, as will hereinafter 
appear, serves to project a flat or knife-like jet of fluid 
upon the leading edge of the oscillator plate 20. In this 
arrangement the oscillator plate 20 will in effect bisect the 
jet of fluid as it impinges therefrom. The material em 
ployed in the construction shown is preferably of stain 
less steel but in such applications as are not able to em 
ploy stainless steel, other materials may be used. The 
tightness of fit and depth of the oscillator plater may, 
however, vary depending upon the requirements of the 
particular application involved. . . 

Normally the width of the oscillator plate 20 is slightly 
less than the diameter of the chamber 10 at the bottom 
of the slots 19 and in depth or length flow-wise the oscil 
lator plate 2) is normally from 46 to 546 inch less 
than the length of the slots 9 at the end of the cham 
ber 10. 

In assembly the setting of the oscillator plate 20 in 
the slots 19 is such that it will move freely. The dis 
tance of the oscillator plate 20 from the leading edge 
of the chamber 10 will be the difference between the 
depth of the oscillator, plate 20 and the length of the 
slots 19. This allows the pressure plate 21 to be so set 
that its distance from the oscillator plate 20 is constant 
once the unit has been constructed. This dimension is 
designed to change the flow of fluids from the pressure 
producing pump (not shown) into a flat jet stream which 
will be directed against the leading edge of the oscillator plate. 
While the diameter of the resonant chamber 50 may 

vary, depending upon the field in which the device is 
employed, I have in FIGURES 2, 3 and 4 of the draw 
ing shown a pressure plate of jet directing nozzle 21 for 
a resonant chamber 10 having an inside diameter of ap 
proximately three inches. This particular disk when 
properly designed has a jet stream shaping aperture, 
here designated by the numeral 22, that is formed by 
first drilling into the intake side of the pressure plate with 
a drill having a round bottom so that there is formed 
a cup-like recess 23. Then as a further operation a cut 
is made into the other side of the pressure plate or noz 
zle 21 with a 60-degree cutter which is operated to a 
depth that will enter into the cup-like recess 23 and 
stopped at a suitable distance. By cutting into the round 
bottom hole or recess 23 in this manner, there is pro 
duced an orifice which results in a flat jet stream where 

In order to 
center the axis of the aperture 22 of the pressure plate 
or nozzle 21, with respect to the oscillator plate, I pro 
vide two projected lugs 24 in the side thereof that are 
adapted to register with the slots 19 of the chamber 10. 



3,169,013 

In the above described arrangement the homogeniza 
tion action depends upon the force and velocity of the 
jet stream rather than upon any natural period of vibra 
tion possessed by the oscillator plate 20. The apparatus 
is Well adapted for a continuous flow processes as dis 
tinguished from many prior devices that operate on the 
batch to batch principle. As the oscillator plate 20 re 
sponds to the forces of the jet produced by the nozzle 
21, cavitation takes place continuously in the stream as 
it rushes past the blade, causing violet pressure changes 
to be generated locally. The oscillating plate element 28 
is located in spaced trailing relation with the jet-pro 
ducing nozzle and is enclosed in the resonant chamber 
10 which concentrates the homogenizing vibrations and 
this insures that the velocity of the fluid jet across the 
blade is maintained. Unlike prior art devices the oscil 
lating plate 20 has no natural or inherent frequency of 
vibration as in the case of a reed or blade of the type 
employed by the so-called Pohlman whistle. The fre 
quency of oscillation set up in the oscillating plate 29 
not only depends upon the velocity of the jet impinging 
thereupon, but also upon its spacing in the chamber 10 
from the jet producing orifice. 
While I have for the sake of clearness and in order to 

disclose my invention so that the same can be readily 
understood, described and illustrated a specific form and 
arrangement, I desire to have it understood that this in 
vention is not limited to the specific form disclosed, but 
may be embodied in other ways that will suggest them 
selves to persons skilled in the art. It is believed that 
this invention is new and all such changes as come within 
the scope of the appended claims are to be considered as 
part of this invention. 

Having thus described my invention, what claim and 
desire to secure by Letters Patent is: 

1. In a continuous flow fluid homogenizing and/or 
emulsifying apparatus, the combination of a resonant 
chamber through which fluid to be treated may con 
tinuously flow, a closure at the intake end of said chamber 
having a flat fluid jet producing orifice for projecting a 
flat jet of fluid into said chamber, said chamber having 
diametrically opposed internal slots extending longitudi 
nally therein disposed in the plane of said fluid jet, and 
an oscillator plate mounted in said chamber with its sides 
fitting loosely into the opposed slots of said chamber, 
whereby said oscillator plate will be presented edgewise 
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to said fluid jet and function to produce cavitation in 
the fluid passing through said chamber. 

2. In apparatus for the continuous homogenization 
and emulsification of fluid substances, the combination 
of a resonant cylindrical chamber into which fluid may 
be projected at high velocity at one end, said chamber 
having diametrically opposed slots extending longitudi 
nally from said one end thereof, an osciliator plate of 
rectangular outline seated at its sides with freedom of 
movement in said diametrically opposed slots and extend 
ing centrally across said chamber, a conduit for conduct 
ing fluid under pressure at said one end of said cham 
ber, a closure means having an orifice at said one end 
of said chamber for directing a flat jet of fluid into said 
chamber, in substantially co-planar relation with said os 
cillator plate, and a second conduit at the other end of 
said chamber for conducting fluid therefrom, whereby all 
of the fluid passing through said chamber will be sub 
jected to homogenizing and/or emulsifying action as the 
said oscillator plate 20 responds to said jet of fluid as di 
rected by the nozzle 21. 3. In apparatus for the continuous homogenization 
and emulsification of fluid substances, the combination of 
a resonant cylindrical chamber through which a circu 
lation of fluid may be maintained, said chamber having 
diametrically opposed internal slots extending longitudi 
nally from said one end, an oscillator plate of rectangular 
outline seated at its sides in said diametrically opposed 
slots and extending diametrically across said chamber, 
a conduit for conducting fluid under pressure at said one 
end of said chamber, means at said one end of said cham 
ber having an orifice for directing a flat jet of fluid into 
said chamber in substantially co-planar relation with said 
oscillator plate, and a second conduit at the other end 
of said chamber for conducting fluid therefrom, whereby 
the fluid circulating through said chamber will be sub 
jected to homogenizing and/or emulsifying action as the 
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said oscillator plate responds to the jet of fluid directed 
therefrom by said last means. 
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