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@ Method for ultrasonic cleaning of textiles.

-

@ The invention relates to a method and apparatus
for cleaning textiles submersed in water by means of
ultrasonic energy. To avoid the use of chemical
additives normally used to improve the cleaning ac-
tion, the water is subjected to a second movement,
enhancing the cleaning action. This second move-
ment may be a stirring movement, but preferably it
is an ultrasonic movement as well. Then it is ad-
vantageous {0 have both ultrasonic movements act
at the same time. The washing machine is suitable
for domestic use.
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METHOD FOR ULTRASONIC CLEANING OF TEXTILES

The present invention relates to a method for
cleaning textiles submersed in water by means of
ultrasonic energy.

Such a method is known from EP-A-0 235 686.

This known method has the disadvantage, that,
if a good cleaning action is to be obtained, chemi-
cal matter has to be added to the washing water.

This is less desirable from a view of costs and
environment.

The aim of the present invention is fo provide
such a method, in which the addition of chemical
matter to the water is limited as far as possible, but
in which nevertheless a good cleaning action is
obtained.

This aim is reached in that the water is submit-
ted o a second movement.

Subsequently the present invention will be elu-
cidated with the help of the accompanying draw-
ings, in which:

fig. 1 is a schematic view of a first embodi-
ment for the executing of the method according to
the present invention;

fig. 2 is a schematic view of a second em-
bodiment for the executing of the method accord-
ing to the present invention; and

fig. 3 is a diagram of the electric circuit of an
embodiment of the present invention.

Fig. 1 shows a washing machine 1, in which a
washing vessel 2 has been provided for the execut-
ing of the washing or cleaning action. Further a
propellor 3 has been provided in the washing ves-
sel 1, which can be driven by an eleciromotor 4
being provided under the washing vessel.

The propellor 3 comprises ribs 5 for enhancing
the agitating action thereof. The washing vessel 2
can be closed at its upper side by means of a top
6, which has been provided at its inner side of a
layer 7, which takes care of a good sealing of the
washing vessel 2. Further the washing machine 1
comprises a supply pipe 8 for supplying water,
whereas for the draining of water, a drain pipe 9
has been provided, in which a pump 10 is incor-
porated. A control panel 11 has been provided at
the front of the washing machine.

As described hitherto, the washing machine
does not differ from a washing machine belonging
1o prior art.

Further the washing machine according to the
present invention comprises four transducers 12,
13, 14 and 15, each being provided against a side
wall of the washing vessel 2. The transducers gen-
erate ultrasonic vibrations in the water being
present in the washing vessel 2, and which causes
the textiles being present in the washing water to
be cleaned.
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To enhance the cleaning action of the washing,
the actions of the propelior 3 are being combined
with those of the ultrasonic transducenis 12-15. As
a consequence thereof the cleaning action is great-
ly enhanced.

In the embodiment shown in fig. 1 four frans-
ducers are used; it is also possible to use another
number of transducers, for instance only one or
maybe a much bigger number. Consequently it is
nevertheless necessary to locate the transducenis
against the side walls; they can also be provided in
the bottom or in the top.

In view of the frequency of the waves gen-
erated by the transducers, it can be stated, that
this frequency does not have {o be fixed, it may
vary continuously or maybe a fixed combination of
different frequencies. It is also possibie that the
transducers generate ultrasonic sound with different
frequencies and that they act subsequently.

In fig. 2 another embodiment of a washing
machine according fo the present invention has
been shown, which comprises a washing machine
21, in which a washing vessel 22 has been pro-
vided for executing the washing. A supply pipe 23
has been connected to the washing vessel 22, just
as a drain pipe 24, in which a drain pump 25 has
been provided. The upper side of the washing
vessel can be closed by means of a top 26, which
has been provided with a sound insulating layer at
its lower side. Further a transducer 28 has been
provided in the top, whereas in the bottom of the
washing vessel a transducer 29 has been provided.

In this embodiment no separate mechanical
propellor has been provided, and the agitation of
the water takes place by a transducer 29, being
provided in the bottom, which generates vibrations,
of which the frequency is such, that these cause
agitation of the water. The transducer provided in
the top generates sound vibrations, which are such,
that these act the normal uitrasonic washing.

Also in this case the action of the transducers
can be such, that they ‘are used all together or
subsequently. It is also possible to vary the am-
plitude of the electrical signal being supplied to the
transducers, and such that an optimal washing ac-
fion is obtained.

The switching circuit shown in fig. 3 comprises
a generator 30 of which a frequency and the wave-
shape is adjustabie. The output of the generator 30
is coupled to an amplifier 31 with a variable gain.
The output of the amplifier 31 is coupled to the
input of two transducers 32, 33, which convert the
electrical signal received into a mechanic liquid
vibration. By adjusting the frequency the wave-
shape and the amplitude of the signal to be fed to
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the transducer, an optimal washing action can be
obtained. Of course the number of transducers can
be adapted.

In the embodiment shown in fig. 2 two circuits
according to fig. 3 have to be applied, in which one 5
circuit supplies the transducent 28 and the other
circuit supplies the transducent 29. The frequen-
cies are different.

10
Claims

1. Method for cleaning textiles submersed in
water by means of ultrasonic energy, character-
ized in that the water is being submiited to a 15
second movement.

2. Method according to claim 1, characterized
in that the second movement of the water is ulira-
sonic as well.

3. Method according to claim 2, characterized 20
in that the frequency of said second movement of
the water is not equal to the frequency of said first
ultrasonic movement.

4. Method according to one of the claims 1-3,
characterized in that the first movement and the 25
second movement take place subsequently.

5. Method according to one of the claims 1-4,
characterized in that the water has been provided
with additives.

6. Apparatus for executing the method accord- 30
ing to one of the preceeding claims, character-
ized by a vessel, at least one transducer being
provided in the wall of said vessel, the top of said
vessel or the botiom thereof, at least one amplifier
connected with said transducer and at least one 35
oscillator connected with the input of said amplifier.

7. Apparatus according to claim 6, character-
ized in that the frequency of the oscillator is ad-
justable.

8. Apparatus according to claim 6 or 7, char- 40
acterized in that the wave-shape of the oscillator
is adjustable.

9. Apparatus according to claim 6 or 7, char-
acterized by two transducers, amplifiers, each be-
ing connected to one of said transducers and an 45
oscillator connected with each amplifier.

10. Apparatus according to one of the claims 6-

8, characterized in that the gain of said amplifier
is adjustable.
50
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