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8 Claims. (CI, 259-1) 
This invention relates to the supersonic agi 

tation of materials, particularly liquids. Such 
agitation has been employed heretofore and it 
has been determined that very desirable changes 
can be effected within various mediums provided 
Sufficient SuperSonic power can be developed. As 
heretofore employed, only sufficient power has 
been developed to indicate that very desirable 
changes could be effected within such mediums, 
but it has heretofore been impossible to concen 
trate enough power to determine the full value 
of Such agitation. The indications, as gathered 
from Work previously accomplished in this field, 
are that among the very desirable changes and 
results which could be effected, if sufficient power 
could be developed, are the following: destroy 
bacteria in order to obtain enzymes; more effective 
sterilization, mixing ordinarily immiscible com 
pounds; treat metals in their molten state to 
change crystal structure; homogenize liquids 
more rapidly and in larger quantities. 

It is, therefore, one of the principal objects of 
this invention to provide a method and means for 
generating sufficient supersonic power to accom 
plish the above and other purposes, and in general 
to provide more superSonic power than has here 
tofore been obtained by similar means. 

It is a further object of this invention to pro 
vide a method and means for treating continuous 
ly flowing fluids with powerful supersonic energy. 

It is another object of this invention to pro 
vide a method and means not only for delivering 
a high degree of SuperSonic power into a fluid, 
but also to insure that all portions of the fluid will 
be subject to the high power SuperSonic treatment. 

It is still another object of this invention to 
provide a method and means for imparting su 
personic energy to a fluid through the walls of a 
containe and to insure maximum transfer of 
energy from the superSonic vibrator through the 
walls of the container and into the fluid within 
the container. 
Further obiects and advantages of this inven 

tion will become apparent in the following de 
tailed description thereof. 

In the accompanying drawings, 
Fig. 1 is a transverse vertical section through 

an elongated fluid conductor showing one form 
of my invention applied thereto. 

Fig. 2 is a longitudinal vertical section through 
the Fig. 1. device taken substantially on the line 
2-2 of Fig. 1, 

Fig. 3 is a view similar to Fig. 1 showing a por 
tion of the container with a modified form of 
my invention applied thereto. 

Referring to the drawings, I have shown this 
invention as applied to a container such as a 
pipe O having a circular cross section although 
it will be apparent that certain of the features 
of this invention are applicable to containers 

2 5 

30 

5 

( 

5 3. 

80 

2 
having other Sections. Furthermore, I have 
shown this invention as applied to the case where 
fluid is adapted to flow continuously through the 
pipe O and be treated with SuperSonic energy 
as it flows, although it will be obvious that the 
principles of the invention will in large part 
apply also to the case where fluid is stationary 
Within the confines of the container. 
As shown, fluid is fiowing through pipe O and 

the problem gonsists in delivering the maximum 
amount of superSonic energy to all parts of the 
fluid during its flow through the pipe, and to de 
liver such energy in sufficient quantity to effect 
the desirable results outlined in the introduction 
hereto and which supersonic agitation thus far 
has only indicated as possible without fully 
achieving these end results. 
For this purpose I mount on the surface of 

pipe O a plurality of electroacoustic transducers 
having their inner surfaces ground to fit closely 

the surface of pipe O so that intimate contact 
between the inner vibrating Surfaces of trans 
ducers f f and the outer Surface of pipe O can 
be achieved. The center of curvature of quartz 
crystals f is therefore the same center O as 
that of the pipe O and the energy delivered by 
such crystals will be concentrated Substantially 
in the region of center O. The transducers 
f are preferably quartz crystals which may 
be oscillated in the usual manner from any suit 
able source of high frequency oscillations. 
By the above arrangement it will be seen that 

the entire energy of the plurality of crystals 
positioned around the periphery of pipe 0 will be 
concentrated in the region of the central axis 
O of the pipe and the liquid in this region will 
receive the maximum concentrated SuperSonic 
energy. The violent agitation of the fluid in 
this region will set up turbulence so that con 
tinuously changing streams of fluid will flow 
inwardly from the outer region of the interior 
of the pipe toward the region of the central axis 
and thus substantially all of the liquid will be 
subject to the concentrated high intensity 
SuperSonic power, 

In order to insure that all of the liquid will 
be subject to the intense power of the region 
of the central axis O, a plurality of concentric 
rings of crystals such as if and i' may be pro 
vided longitudinally displaced along the pipe to 
increase the turbulence and thus insure the pas 
sage of all of the liquid through the region of 
concentrated SuperSonic power at one or more 
periods during its passage through the pipe. 
As many longitudinally displaced bands of crys 
tals may be provided as are found necessary to 
effect the desired results. 
The arrangements shown and described in 

connection with Figs. 1 and 2 will result in con 
centrating in the region of the central axis O 
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Such power as the quartz crystals can transmit 
through the wall of pipe 0. To insure that 
the maximum amount of energy generated by 
the crystals passes through the wall of pipe O, 
the following relationships should be established: 

(1) The product of the density multiplied by 
the velocity of the SuperSonic vibrations in the 
material should be equal to that of the crystal. 

(2) The wall of pipe O should be tuned to the 
frequency of vibration of the crystal, i.e., the 
wall should be 4 of a wave length in thickness. 
By Formula 1, the maximum transfer of energy 
is obtained from the standpoint of the material 
of the container wall; by Formula 2, the maximum 
transfer of energy is obtained from the standpoint 
of the dimensions of the container. 
In a modified form of the invention as shown 

in Fig. 3, the crystals f 2 may be set into the wall 
of pine 0 in place of the material of the wall. In 
this form of invention the precautions set forth 
in Formulas 1 and 2 above are unnecessary be 
cause the energy does not have to traverse the 
wall of nine f ( bit is transmitted directly to the 
liduid within the pine. 

Taving described mv ivention what I claim and 
desire to secure by Letters Patent is: 

1. An apparatus for the supersonic agitation 
of fit lids in a container, comprising a plurality 
of electro-acoustic transducers positioned sub 
stantially in a plane and adapted to pass super 
Sonic beams through the fluid, means for Sinul 
taneously energizing all of said transducers, the 
transducers being positioned to concentrate the 
beams substantially at a point within the con 
tainer. 

2. An anparatus for the SuperSonic agitation of 
fluids flowing in a pipe in the direction of the 
longitudinal axis thereof, comprising a plurality 
of electro-acoustic transducers positioned sub 
stantially in a plane and adapted to pass super 
Sonic beams through the fluid, means for simul 
taneously energizing all of said transducers, the 
transducers being positioned to concentrate the 
beams substantially at a point in the longitudinal 
axis of the pipe. 

3. An apparatus for the SuperSonic agitation 
of fluids flowing in a pipe in the direction of the 
longitudinal axis thereof, comprising a plurality 
of electro-acoustic transducers positioned Sub 
stantially in a plurality of parallel planes dis 
placed along the longitudinal axis of the pipe 
and adapted to pass SutnerSonic beams through the 
fluid, means for simultaneously energizing all 
of said transdnicers, the transducers being posi 
tioned to concentrate the beams substantially in 
the longitudinal axis of the pipe. 

4. An apparatus for the supersonic agitation 
of fluids fin wing in a pipe in the direction of the 
longitidinal axis thereof, comprising a plurality 
of elArtro-acoustic transducers n.ositioned Sub 
stantiallv in a nilurality of parallel planes dis 
placed along the longitudinal axis of the pine 
and adapted to rass SulnerSonic beams through the 
fijiri.. the transdirers in one plane heing angularly 
djsnace? writh respect to the transd11 cers in the 
ada rent, ntane, means for simultanenusv en 
ergizing all nf Said transducers. the transducers 
bring rn sittinna fi?h ?hn?enfrate the haams Sub 
stantiallv in the linngit dinal axis of the pine. 

5. An arparatus for the sunet'sonic agitatinn 
of firids in a container, cnmurising a n)urality 
of electro-acoustic transducers positioned sub 
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Stantially in a plane and adapted to pass super 
Sonic beams through the fluid, the transducers 
being positioned to concentrate, the beams sub 
Stantially at a point within the container, means 
for simultaneously energizing all of said trans 
ducers, the transducers extending through the , 
Wall of the container. - 

6. An apparatus for the SuperSonic agitation of , 
fluids in a container, comprising a plurality of 
electro-acoustic transducers positioned substan 
tially in a plane and adapted to pass supersonic 
beams through the fuid, the transducers being 
positioned to concentrate the beams substantially 
at a point within the container, means for simul 
taneously energizing all of said transducers, the 
transducers consisting of piezo-electric crystals 
in engagement with the outer surface of the con 
tainer wall, each crystal and the container wall 
bearing the following relationship: the product 
of the density multiplied by the velocity of the 
supersonic vibrations in the wall equals that of . 
the crystal, 

7. An apparatus for the SuperSonic agitation 
of fluids in a container, comprising a plurality 
of electro-acoustic transducers positioned sub 
stantially in a plane and adapted to pass super 
Sonic beans through the fluid, the transducers 
being positioned to concentrate the beam sub 
stantially at a point within the container, means 
for simultaneously energizing all of Said trans 
ducers, the transducers consisting of piezo-elec 
tric crystals in engagement with the outer Sur 
face of the container wall, each crystal of the 
container wall bearing the following relationship: 
the wall of the container is of a thickness equal 
to one-quarter wave length of the vibrations 
generated by the crystal. 

8. An apparatus for the SuperSonic agitation of 
fluids in a container, comprising a plurality of 
electro-acoustic transducers positioned substan 
tially in a plane and adapted to pass supersonic 
beams through the fluid, the transducers being 
positioned to concentrate the beams substantially 
at a point within the container, means for simul 
taneously energizing all of said transducers, the 
transducers consisting of piezo-electric crystals 
in engagement with the outer surface of the con 
tainer wall, each crystal and the container bear 
ing the following relationships: the product of 
the density multiplied by the velocity of the Su 
personic vibrations in the wall equals that of 
the crystal, and the wall of the container is of a 
thickness equal to one-quarter wave length of the 
vibrations generated by the crystal. 

BENSON CARLIN. 

REFERENCES CITED 
The following references are of record in the 

file of this patent: 
UNITED STATES PATENTS 

Numhel Name Date 
720,053 McKibben ---------- Feb. 10, 1903 

1,318,740 Fessenden ---------- Oct. 14, 1919 
1,738,565 Claypoole ---------- Dec. 10, 1929 
1753,412 Harris -------------- Apr. 8, 1930 
2,246,165 Dawihl et al. -------- June 17, 1941 
2,398,455 Unger -------------- Apr. 16, 1946. 

FOREIGN PATENTS 
Number Country Date 

212,928 Switzerland -------- Aug. 15, 1938 


