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LIQUID HOMOGENIZING DEVICE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
Liquid Homogenizing Device and Method of Using 

Same 
2. Description of the Prior Art 
Certain multi-phase liquids, such as fuel oil, may 

have one or more of their physical characteristics im 
proved if they are transformed to a homogeneous state. 
The transformation of a multi-phase liquid hydrocar 
bon fuel to a homogenized condition has been found to 
improve the burning qualities of the fuel. 
The more complete the burning of the fuel, the less 

the ambient atmosphere will be comtaminated with un 
desirable products of combustion, particularly carbon 
monoxide. 
The primary purpose in devising the present inven 

tion is to supply a portable lightweight liquid homoge 
nizer that is of simple structure, is compact and light in 
weight, and may be mounted on a Diesel engine pow 
cred vehicle to homogcnize the liquid hydrocarbon fuel 
just prior to it being injected into the engine. _ 
Although the invention is particularly adapted for use 

in homogenizing liquid hydrocarbon fuels, it will be ob 
vious that it may be used successfully with other multi 
phase liquids to transform the latter to a homogeneous 
state. 

SUMMARY OF THE INVENTION 

The multi-phase liquid homogenizing device includes 
an elongate housing that has ?rst and second ends, and 
the housing de?ning a con?ned space within the inte 
rior thereof. 
An elongate ultrasonic wave generating assembly is 

provided that has ?rst and second ends. The assembly 
has a first end secured to the ?rst end of the housing 
and projects therefrom into the confined space, with 
the second end of the assembly being spaced at short 
distance from the second end of the housing. 
A cylindrical shell extends longitudinally in said con 

?ned space between the first and second ends of the 
housing. The shell envelops the portion of the ultra 
sonic wave generating assembly disposed in the con 
?ned space. The shell has a number of longitudinally 
and circumferentially spaced apertures therein. A liq 
uid inlet opening is formed in the second end of the 
housing, and is in communication with the interior of 
the shell. 
A number of elongate reeds are provided that are dis 

posed in the con?ned space between the shell and the 
interior surface of the housing. The reeds have ?rst 
ends thereof secured to the second end of the housing. 
The second ends of the reeds are spaced a short dis 
tance from the ?rst end of the housing. The reeds are 
of such length and formed from a material having such 
resiliency that they will resonate when the ultrasonic 
generating assembly is actuated. 
A multi-phase liquid is discharged under pressure 

through the inlet in the second end of the housing and 
is subjected to ultrasonic vibrations as it ?ows longitu 
dinally in an annulus shaped space between the assem 
bly and shell. The liquid after being treated to such ul 
trasonic vibrations ?ows through the apertures and is 
formed into a number of streams as a result thereof that 
are subsequently subjected to further ultrasonic vibra 
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2 
tions by the resonating reeds. The streams above de 
scribed merge into one another as they discharge from 
the apertures. The liquid ater being twice subjected to 
ultrasonic vibrations is completely homogenized and 
?ows from the housing through a discharge opening 
therein that is located adjacent a ?rst end thereof. Ul 
trasonic vibrations as used herein is considered to be 
vibrations above 20,000 cycles per second. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. I is a side elevational view of the multi-phase 
liquid homogenizing device; 
FIG. 2 is a longitudinal cross sectional view of the 

portions of the device through which liquid ?ows: 
FIG. 3 is an end elevational view of the device taken 

on the line 3-3 of FIG. 2; and 
FIG. 4 is a transverse cross sectional view of the de 

vice. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The multi-phase liquid homogenizing device as may 
best be seen in FIG. 1 includes an elongate tubular 
housing A that has a ?rst end 10 and second end 12. A 
multi-phase liquid inlet tubular assembly B is provided 
in the second end 12 of the housing A and a homoge 
nized liquid outlet C extends outwardly from the hous 
ing A adjacent the first end 10 thereof. The ?rst end 10 
of the housing as can best be seen in FIG. 2 includes an 
outwardly extending ?ange 14 that is engaged by a 
plate 16 that has a tubular boss 18 projecting outwardly 
therefrom. 
The interior of the tubular boss 18 has threads 20 

formed therein, which threads are engaged by threads 
22 formed in a tube 24. The tube 24 extends into a con 
?ned space 26 defined within the housing A. The tube 
24 after entering the con?ned space 26 develops into 
an elongate shell 28 that has a number of longitudinally 
spaced and circumferentially spaced apertures 30 
formed therein. Plate 16 has a recess 32 formed therein 
in which an O-ring 34 is disposed that is in sealing en 
gagement with the exterior of the tube 24. The ?ange 
l4 and plate 16 are removably held together by a num 
ber of screws 36 or other suitable holding means. 
The second end 12 of the housing A includes a sec 

ond ?ange 38 that extends inwardly and has a circum 
ferential groove 40 therein in which a resilient O-ring 
42 is disposed that is in sealing engagement with the ex 
terior surface of the shell 28. The inwardly extending 
?ange 38 as can best be seen in FIG. 2 develops into an 
outwardly extending tubular boss 44 that has threads 
46 formed on the interior thereof, and these threads en 
gaging threads 48 formed on the end extremity of a 
multi-phase liquid inlet tube 50. 
The interior 52 of tube 50 as can best be seen in FIG. 

2 in communication with the interior con?ned space 54 
of the shell 28. An elongate ultrasonic wave generating 
assembly E is provided that has ?rst and second ends 
56 and 58, with the ?rst end 56 being situated within 
the con?nes of the tube 24, and the assembly B being 
centered in the confined space 54 de?ned within the 
shell 28. The shell 28 and assembly E cooperate to de 
?ne an annulus shaped space 60 therebetween as 
shown in FIG. 2. 
The ultrasonic wave generating assembly E may be 

actuated by a quartz crystal (not shown) which due to 
its pizeoelectric characteristic vibrates within the ultra 
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sonic frequency when subjected to pulses of electricity 
at a suitable frequency or an alternating current at a 
suitable frequency. The ultrasonic wave generating as 
sembly B may also be of a type that vibrates due to 
magnetostriction due to being subjected to a magnetic 
?eld of high frequency. Irrespective of which type of 
ultrasonic wave generating assembly E is used, the al 
ternating current or pulsed electrical current to ener 
gize the same is delivered to the assembly E through 
two electrical conductors 62 that extend to a high fre 
quency electrical generating device F of conventional 
design as shown in FIG. 1. 

In use, the multi-phase liquid is discharged into the 
con?ned space 54 thereof the inlet tube 50, and is then 
subjected to ultrasonic vibrations by the elongate gen 
erating assembly E, and the liquid after being so vi 
brated, ?owing through the aperture 30 as a number of 
streams (not shown) that merge after being disposed 
through the apertures. The streams discharge into an 
annulus shaped space 26a that is de?ned between the 
exterior surface of the shell 28 and the interior surface 
of the housing A. A number of elongate reeds 64 are 
provided that have ?rst and second ends 66 and 68, 
which reeds extend longitudinally into annulus shaped 
spaces 26a and have the first ends 66 supported from 
the second end 12 of housing A. The ends 64 have 
threads 68 on the ?rst ends thereof that engage tapped 
bores 70 formed in the ?ange 38, and the second ends 
of the reeds extending through opening 72 formed in a 
gasket 74 that is in abutting contact with the exterior 
surface of an inwardly extending ?ange 38 as shown in 
FIG. 2. The projecting threaded ends of the reeds 64 
are engaged by nuts 76, which nuts when tightened 
force the gasket 74 into sealing contact with the por 
tions of the reeds that extend there'through. 
The reeds 64 are of such length that the second ends 

68 thereof are longitudinally spaced a short distance 
from the plate 16. The reeds 64 are also of such length 
and are formed ofa material having such resiliency that 
the reeds 64 resonate when the assembly E in ener 
gized, and in so doing subject the streams of liquid dis 
charging from the apertures 30 to a second treatment 
of ultrasonic vibrations. The liquid after being so 
treated discharges through the outlet C as shown in 
FIG. 1. 
The outlet C is de?ned by a tubular boss 78 that has 

threads 80 formed in the interior thereof that are en 
gaged by threads 82 formed on a tube 84. The tube 84 
directs the multi-phase liquid after it has been homoge 
nized due to the ultrasonic treatment above described 
to a desired destination where it will be used as a fuel 
or for other related purposes. The longitudinal section 
of shell 28 between second end 58 of assembly E and 
the inner end of boss 44 has no apertures 30 formed 
therein. 
The use and operation of the invention have been de 

scribed previously in detail and need not be repeated. 
I claim: 
1. A device for transforming a multi-phase liquid into 

a substantially homogeneous liquid that includes: 
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4 
a. an elongate housing having ?rst and second closed 
ends, said housing de?ning a con?ned space within 
the interior thereof; 

b. an elongate ultrasonic wave generating assembly 
disposed at least partially in said con?ned space 
and supported in a substantially ?xed position in 
said housing to extend from said ?rst end to a posi 
tion adjacent said second end, and said assembly 
when so supported having the portion thereof in 
said con?ned space free to vibrate; 

c. ?rst means for vibrating said assembly in an ultra 
sonic range; 

d. a tubular shell in said con?ned space of greater in 
ternal transverse cross section than the transverse 
cross section of the portion of said assembly in said 
housing, said shell enveloping said portion of said 
assembly in said housing, and extending from said 
?rst end to said second end and in communication 
with a liquid inlet in the latter, and said shell having 
a plurality of longitudinally and circumferentially 
spaced apertures therein; 

e. a plurality of elongate, circumferentially sapced 
reeds disposed in said con?ned space that have ?rst 
and second ends, said ?rst ends of said reed se 
cured to said second end of said housing, said reeds 
being substantially parallel to one another and lo 
cated between said housing and said shell, and said 
reeds being of such length and formed from a mate 
rial possessing resiliency to the extent that said 
reeds will resonate when said assembly is vibrated; 
and 
liquid outlet means in said shell adjacent said ?rst 
end thereof, with said multi-phase liquid when dis 
charged through said liquid inlet entering an annu 
lus shaped space de?ned between said assembly 
and shell to be subjected to ultrasonic vibration by 
said assembly prior to ?owing out of said shell as 
a plurality of streams through said apertures to be 
further subjected to ultrasonic vibration by said 
reeds as they resonate, and said liquid being trans 
formed to a homogeneous state as a result of said 
vibrations of said assembly and reeds prior to ?ow 
ing from said liquid outlet means. 

2. A device as de?ned in claim 1 in which said elon 
gate assembly vibrates when subjected to a plurality of 
spaced pulses of electric power, and said ?rst means 
are a pair of electrical conductors for delivering said 
electric power to said elongate assembly. 

3. A device as de?ned in claim 1 in which said elon- 
gate assembly has first and second ends, and said ?rst 
end of said elongate member being secured to said ?rst 
end of said housing. 

4. A device as de?ned in claim 1 in which the portion 
of said shell between said second end of said assembly 
and said second end of said housing is free of apertures. 

5. A device as de?ned in claim 1 in which said liquid 
outlet means is so located in said housing as to be trans 
versely aligned with a section of said shell that has aper 
tures therein. 

* * * * * 


