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1. 

This invention relates to machines for cleaning 
articles, and specifically to machines effecting 
such cleaning in whole or in part by means of 
foam. . 

Heretofore, cleaning has been effected by ex 
posure to condensing vapors, by impingement of 
liquids, by exposure to turbulent liquids, and in 
other like manners. The drawback of Such meth 
ods of prior art has been that where the cleaning 
liquid was thrown against the article to be cleaned, 
with the intensity necessary for best results, the 
resultant agitation would cause excessive foam 
unless the detergent composition present WaS re 
duced in quantity to much less than the optimum 
amount. In the devices of prior art, if a high de 
tergent content and extreme intensity of impinge 
ment were used at the same time, foam Would 
be generated in such abundance that it would 
overflow from the machine, and objectionably fill 
the surrounding space. Therefore, cleaning ma 
chines of prior art have been compromises. In 
order to avoid excess foam, they have Sacrificed 
either the optimum concentration of the deter 
gent or the optimum conditions of impingement 
of the cleaning liquid on the articles to be cleaned, 
or both. 
The present invention has for an object clean 

ing machines where optimum rates of impinge 
ment and optimum detergent concentrations can 
be used simultaneously, Without causing an Over 
fiOW of foam. 
Another object is a cleaning machine. Of in 

proved efficiency. 
Another object is a cleaning machine Where 

continuous separation of dirt is effected by means 
of froth flotation. S. 
Another object is an improved dish Washing 

machine. 
Further objects will become apparent as the 

following detailed description proceeds. 
Figure 1 is a cross-sectional view in the Vertical 

plane of one embodiment of the invention. Fig 
ure2 is a corresponding horizontal cutaway plan 
view of the same embodiment. Figures 3 and 4 
are vertical cross-sectional views of other embodi 
ments, Figure 3 being in perspective. 
The extreme left part of the device ShOWn in 

Figs. 1 and 2 contains a means for generating 
foam. This means may be a revolving paddle 
wheel, partly immersed in a strong Solution of a , 
detergent. When the wheel is brought to revolve 
by a motor or any other suitable power means 
(not shown) it will beat air (or any other gas if 
desired) into the detergent solution, thereby gen 
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maintained constant by automatic means (not 
shown) Such as a Super-positioned reservoir the 
air intake of which is at the desired liquid level, 
or by a float controlled valve, or in any other of 
the numerous nanners Well knoWin or obvious to 
any skilled engineer. Clearly, air or a gas may 
also be supplied, if desired, by a suitable intake or 
a meter (not ShoWn). 
The foam generated passes through a wide 

opening 25 into the intermediate part of the de 
Vice, in which are placed the articles to be cleaned. 
The rising foam. Surrounds these, loosening and 
carrying With it dirt or inpurities present. 
This intermediate part may or may not cOn 

tain fixtures or holders to receive the objects to 
be cleaned, dependent on the nature and form of 
these objectS. 
3 is a cover, upon removal of which the articles 

to be cleaned may be conveniently positioned in 
the machine. 

Having passed through the intermediate Sec 
tion of the machine, the foam, and the dirt car 
ried with it, enter the extreme right portion of 
the machine, which contains a foam breaker 5. 
ihis foam breaker may be of the type in common 
usage for breaking foamin chemical reaction ket 
tles, namely, a rake-like rod revolving horizontal 
ly So...as to beat continually the ascending foam, 
thereby breaking the foam bubbles. The means 
used to cause the foam breaking arms 5 to revolve 
With the shaft are not a part of this invention, 
and are not shown. Usually, an electric motor is 
preferred for this purpose. The particular form 
or shape of this foam breaker is irrelevant; simi 
lar results are obtained by the use of detached 
thin rods protruding radially from the shaft fo, 
like the spokes in a bicycle wheel; and, in fact, 
any solid member moved intermittently through 
the foam would have Such a breaking effect to a 
more or less pronounced degree. Instead of using 
a mechanical beating action I may achieve the 
foam breaking effect by the installation in this 
part of the machine of a vibrator 2A, as shown in 
Fig. 3, adapted to impart Vibrations to a member 
34 contacting the foam, or of a generator of local 
ized ultraSOnic waves, or in any other manner 
knoWn to the art, 2 and 2d representara Open 
ing, through which air, or a gas contained in the 
foam may escape, if Such a gas Was added at 
to aid the formation of foam. 
While different Specific means have been de 

Scribed by Way of exainple and not of limitation, 
it is apparent that the invention is not resting 
upon any of these specific means, but relates to 

erating foam. The level of the detergent may be 55 the broad idea of generating foam in one part 
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of the apparatus, exposing the articles to be 
cleaned to such foam, and breaking it in another 
part of the apparatus. 
As an improvement which is desirable, though 

not absolutely indispensable, Fig. 1 shows a filter 
plate 6 for separation of the dirt carried by the 
foam, and a duct 4 through which the detergent 
liquid resulting from the broken foam, flows back 
to the foam generating part of the machine. The 
dirt accumulated on 6 may be removed. When de 
sired through the normally covered aperture 3. 

Fig. 4 is a vertical longitudinal section through 
another embodiment of the invention, which is 
designed for cleaning of a continuous flow of 
articles. This process is particularly adapted for 
the rapid cleaning of objects of round or fairly 
regular shape. 
Foam is generated by passing a gaseous medium 

such as air through a sieve plate 36 which here 
plays the same part as the Whipping Wheel in 
Figs. 1 and 2 and through a Strong detergent Solu 
tion. 29. The gaseous medium is introduced 
through a tube or pipe 28. The foam paSSes 
through the cleaning column 3 to the moving 
foam breaker 5b, where it is broken. The gaseous 
component of the foam escapes at 27b while the 
liquid component is returned to 29 via a filter 
6b and a duct 4b. 
The articles to be cleaned 23 enter the clean 

ing column through a hopper 6 and a Sprung 
flap 9 which prevents the foam from entering 
the hopper 6. These articles then move through 
the cleaning column 3, for example by gravity, 
counter-currently to the cleaning foam and in 
contact therewith. They leave the cleaning Col 
umn at the sprung flap 8, which is actuated by 
the gravity of the articles, and When not so ac 
tuated, prevents loss of the foam. The cleaned 
articles fall into the receiving means 7 which 
may be a flushing tank, a gravity chute, a con 
veyor, a Wire Screen tray, or any like means for 
further storing or processing the said articles. 

. The invention thus is manifestly of a broad 
nature and is not to be limited in any manner 
except by the claims in which it is intended to 
cover all novelty inherent in the invention as 
broadly as possible, in view of prior art. 

Having thus disclosed my invention, I claim: 
1. In a cleaning machine, the combination of 

an agitating means acting on a detergent solution 
to thereby produce foam, a housing to convey said 
foam, Separate from the Solution from which it 
was produced, away from the device and into con 
tact with articles to be cleaned, a housing to 
contain. Such articles to be cleaned, a means of 
access to this housing for the purpose of intro 
ducing and removing Such articles, a housing to 
convey said foam away from such articles after 
Said foam has been passed over them and to con 
Wey Said foam to a foam breaker device, said foam 
breaker device being a means for reducing said 
foam to liquid Solution, said device consisting of a 
part rotatable at a high rate of speed with re 
Spect to the Speed of Said stream of foam enter 
ing the device, said part being sufficiently large 
to intercept substantially the full breadth of the 
stream of Said foam upon rotation of said part, 
and a means to convey the liquid produced by 
the foam breaking device to the foam producing 
device. 
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4. 
2. In a cleaning machine, the combination of 

an agitating means acting on a detergent Solu 
tion to thereby produce foam, a housing to convey 
said foam, separate from the solution from which 
it was produced, away from the device and into 
contact with articles to be cleaned, a housing to 
contain such articles to be cleaned, a means of 
access to this housing for the purpose of intro 
ducing and removing such articles, a housing to 
convey said foam away from such articles, after 
Said foam has passed over them, and to convey 
said foam to a foam breaker device, said foam 
breaker device being a means for reducing said 
foam to liquid Solution, Said device consisting of 
a part translatorily movable at a high rate of 
speed with respect to the Speed of said stream of 
foam entering the device, said part being suffi 
ciently large to intercept Substantially the full 
breadth of the stream of said foam upon transla 
tory motion of said part, and a means to return 
the liquid produced by the foam breaking device 
to the foam producing device. 

3. In a cleaning machine, the combination of 
an agitating means acting on a detergent Solu 
tion to thereby produce foam, a housing to convey 
Said foam, separate from the solution from which 
it was produced, away from the device and into 
contact with articles to be cleaned, a housing to 
contain Such article to be cleaned, a means of 
access to this housing for the purpose of introduc 
ing and removing Such articles, a housing to 
Convey said foam away from Such articles, after 
Said foam has passed over them, and to convey 
Said foam to a foam breaker device, said foam 
breaker device being a means for reducing said 
foam to liquid solution, said device consisting of 
a part movable at a high rate of speed with re 
Spect to the Speed of Said stream of foam enter 
ing the device, Said part being sufficiently large 
to intercept Substantially the full breadth of the 
stream of Said foam, upon such motion of said 
part, and a means to return the liquid produced 
by the foam breaking device to the foam produc 
ing device. 
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