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ABSTRACT OF THE DISCLOSURE 
A vessel is provided with a restricted passageway therein 

through which strips of material and cleaning ?uid are 
simultaneously passed as resonant vibrations are applied 
to the strip of material. 

BACKGROUND OF THE INVENTION 

The present invention is directed to the art of sonic 
cleaning of material and pertains more particularly to 
method and apparatus for utilizing sonic energy for creat 
ing cavitation in a cleaning ?uid for the purpose of clean 
ing continuous strips of material. 
One of the major problems associated with the manu 

facture or fabricationof continuous strips of material 
such as metals is the removal of deposits such as smut 
and scale formed thereon during the process of forming 
such as by extruding or rolling. This problem is particu 
larly signi?cant in the fabrication of continuous sheets 
of metal. Prior known cleaning devices such as ibrushes 
have not been particularly effective for this purpose. 

Another object of the present invention is to provide 
method and apparatus for utilizing sonic energy for 
cavitational cleaning of continuous strips of material. 

In accordance with the present invention a passageway 
is provided in the interior of a vessel through which a 
continuous strip of material is passed simultaneously with 
a ?ow of ?uid as a strip of material is vibrated to thereby 
create cavitation in the ?uid along at least a portion of 
the surface of said material and thereby clean and re 
move residue from said material. 

DESCRIPTION OF THE DRAWINGS 

The above and other objects and advantages of the 
present invention will become apparent from the follow 
ing speci?cation when read in conjunction with the draw 
ingsinwhich: 

FIG. 1 is a schematic elevational view partially in sec 
tion of a preferred form of apparatus for the present 
invention; 

FIG. i2 is a detailed section of a portion of the apparatus 
in FIG. 1; 

FIG. 3 is an end view partially in section of the ap 
paratus of FIG. 1; and 

FIG. 4 is a schematic elevational view partially in 
section of a second embodiment of the present inven 
tion. 

DETAILED DESCRIPTION OF THE DRAWINGS 

Referring now to FIGS. 1 and 2 there is illustrated a 
preferred embodiment of the present invention for which 
the numeral 11 denotes an enclosed vessel for containing 
a ?uid. The vessel is preferably enclosed and sealed so 
that su?icient pressure differential may be established to 
cause a ?ow of ?uid therein. Suitable ?ow diverting or 
restricting means 12 and 13 is provided between inter 
mediate ends of the vessel 11. A suitable passageway 14 
is provided through or between the diverting means -12 
and 13. This passageway has a con?guration to give a 
venturi-like effect whereby ?uid ?owing therethrough is 
increased in velocity over a predetermined length of the 
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passageway. The vessel 11 is provided with a suitable 
?uid-recirculating system comprising a conduit 15 in 
communication with the interior of the vessel on one side 
of the ?ow diverting means 12 and 13 through a suitable 
?lter 16 and a pump 17 which is connected to a return 
conduit 18 in communication with the interior of the 
vessel on the opposite side of the ?ow diverting means. 
This system thus provides means for directing a ?ow of 
cleaning ?uid through said passageway 14 by establishing 
a pressure differential between the ends of the passageway. 
A suitable sonic or ultrasonic generator 19 is opera 

tively coupled by means of suitable transmission means 
20 to transmit sonic energy into at least a portion of an 
elongated member 21 and into at least a portion of the 
?uid in passageway 14. The illustrated transmission means 
20 includes a pair of coupling members or arms 22 and 23 
extending in preferably sealed relationship through open 
ings 24 and 25 in the vessel 11 and are coupled, such 
as by pairs of rollers 26, 27, 28 and 29, to the elongated 
strip of material 21 which is to be cleaned. The elongated 
member or strip of material to be cleaned 21 extends in 
any suitable manner through a suitable sealed opening 
30 into the vessel through a like opening 31 at the other 
end of the vessel. 

Referring now to FIG. 4, there is illustrated a second 
embodiment of the present invention. This embodiment 
illustrates the use of an open vessel 38 separated into 
compartments by a wall 39 and having sufficient depth 
to obtain a head It in one compartment causing a ?ow of 
?uid through an opening 40 into the adjacent compart~ 
ment. This arrangement eliminates the need for enclosing 
the vessel to maintain a head or pressure differential 
between the compartments. The level of ?uid in one 
compartment may be maintained at a level such as the 
line designated by numeral 41 while the level in the 
adjacent compartment may be maintained at a level such 
as the line designated by numeral 42. Thus, the difference 
in ?uid level between the compartments creates sufficient 
head h to maintain a ?ow of ?uid through the opening 40‘. 
A suitable oscillator 43 may be coupled, through trans 

mission means 44 similar to that described with respect 
to FIG. 1, to a strip or sheet of material 45 which is to 
be cleaned. A pump system similar to that illustrated in 
FIG. 1 may be utilized to maintain the desired ?uid 
levels. 

OPERATION 

In the operation of the present device or apparatus, 
with particular reference to FIG. 1, a strip of material 
21 to be cleaned is extended into the vessel at 30 through 
the coupling means 26, 27, 28 and 29 and through the 
exit opening 31 of the vessel. The interior of the vessel 
may be either completely ?lled with a suitable cleaning 
?uid or at least ?lled to a position above the top of open 
ing 41 whereby operation of the pump system 17 creates 
a pressure differential in the vessel .11 causing a ?ow of 
?uid from left to right as viewed in FIG. 1 through open 
ing 14 as indicated by the arrows 3-2 and 33. This ?ow 
of ?uid through passageway 14 creates an increased 
velocity of the ?uid over a predetermined length thereof 
and also results in a drop in ?uid pressure within at least 
certain portions of the passageway. Operation of the 
oscillator '19 generates alternatively directive forces as 
indicated by arrow 34 which are transmitted through 
transmission means 20 to the strip or sheet 21. The oscil 
lator or generator '19 is operated at a suitable frequency 
to generate a pattern of standing waves in the sheet or 
strip 21. This pattern of waves may be such as illustrated 
in wave pattern 35 shown in FIG. 2. In the case of the 
strip or sheet 21 being an elastic material such as steel 
an elastic standing wave pattern is preferably generated 
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therein. This vibration of member or sheet 21 in passage 
way 14 alternately compresses and dilates the ?uid on 
either side thereof in the passageway 14 as can readily 
be seen in FIG. 2. This alternate compression and dila 
tion together with the venturi-like eifect of passageway 
14 creates a cavitation ?eld within the passageway on 
both sides of the sheet or strip 21 thus producing a very 
e?'lcient cleaning of the strip or sheet 21. 

I claim as my invention: 
"1. A sonic cavitational cleaning apparatus for cleaning 

elongated strips of material, said apparatus comprising: 
a vessel for containing a cleaning ?uid; 
?ow-diverting means positioned in said vessel inter 

mediate the ends thereof; 
a passageway being formed by said ?ow diverting 1 

means; 
said passageway being of a con?guration whereby ?uid 
?ow through said passageway is increased in velocity 
and ?uid pressure is decreased over a predetermined 
length of said vessel said passageway being disposed 20 
so that the elongated strips of material may pass 
through the passageway; 

means directing a ?ow of cleaning ?uid through said 
passageway from one end of said vessel towards the 
opposite end; and 

sonic oscillator means operatively coupled through 

v4 
transmission means to the elongated strip of mate 
rial to transmit sonic energy into at least a portion 
of said ?uid in said passageway. 

2. The apparatus of claim 1 comprising conduit means 
communcating between opposite sides of said flow divert 
ing means; and 
pump means operatively coupled to said conduit means 

to direct a ?ow of said cleaning fluid from one side 
of said ?ow diverting means through said conduit 
means to the other side of said ?ow diverting means. 
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