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(54) Improved cleaning device

(57) A device is provided to clean an object by posi-
tioning the surface of the object to be cleaned in contact
with a cleaning medium comprising one or more liquids
having a dielectric constant of from 1 to 200 and placed
in an electric field in the range of from 10 3 V/m to 107

V/m wherein said device is capable of generating said
electric field using an alternating voltage/ current source,

said device comprising at least two electrodes (1a,1b)
where one of the electrodes is at a higher potential than
the other and said electrodes (1a,1b) are spatially sep-
arated by a distance of 1 micron to 2 cm by an insulating
material having a dielectric breakdown strength greater
than the applied electric field.
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Description

TECHNICAL FIELD

[0001] The invention relates to a device for cleaning
of articles or objects, when they are in contact with a
liquid, under the application of an electric field, with or
without scrubbing, agitation, fluid flow, etc., caused by
mechanical or other means.

BACKGROUND AND PRIOR ART

[0002] There is a large volume of information on the
methods available for cleaning articles and objects. The
method adopted to clean such articles and objects often
depends on the nature of soil, the nature of article or
object, degree of cleanliness required and the cleaning
agents/methods available. The articles and objects most
often encountered in every day life are made from ma-
terials like wood, ceramic, stone, china clay, glass, nat-
ural and synthetic fibers, metals, alloys, modern synthetic
polymers and composites thereof, among a host of oth-
ers. There are also several articles and objects made of
similar materials, which are encountered in various in-
dustries, which need to be cleaned before they are re-
used or further processed, or are produced as finished
products.
[0003] There are several known methods of cleaning
articles and objects and these can be broadly classified
as :

(i) Mechanical/physical methods like scrubbing, buff-
ing, abrasion, ultasonication;
(ii) Physico-chemical/Chemical methods, such as
those involving the use of surfactants, solvents, ac-
ids, alkalis, bleaches and enzymes;
(iii) Or a combination of two or more of the above
methods.

[0004] Every method has its inherent advantages and
disadvantages. Mechanical/physical means/methods
may give a good surface cleaning but this may not be
applicable to systems with inaccessible parts. These
methods may also damage or erode the surface. Phys-
icochemical/chemical methods, apart from being expen-
sive, may also damage or corrode the surface of the ar-
ticle or object, and additionally may have an adverse en-
vironmental impact after use.
[0005] In spite of the large number of methods availa-
ble for cleaning, there is a constant need to develop better
methods to clean, which work faster, are more econom-
ical, and have minimal adverse effect on the article or
object and the environment.
[0006] In our co-pending Indian patent application no.
549/Mum/2003 it has been disclosed that it is possible
to clean articles or objects by placing them in an electric
field, in contact with a liquid preferably water which may
additionally comprise small amount of surfactant and/or

a thickening agent.
[0007] There are various types of devices known in the
art to improve cleaning. The use of a scrubber is advan-
tageous in cleaning as it helps to remove tough dirt like
that found on the collar and cuffs as well as stains.
US20040084063 discloses electrically powered stain-re-
moval brushes for fabrics or inanimate hard surfaces.
These stainbrushes and electric stainbrush heads in-
clude shafts that rotate, oscillate, or reciprocate (as well
as combinations thereof) to impart motion to the bristle
holders.
[0008] Ultrasonic deaning devices for domestic use in
removing stains and soils from domestic surfaces, indud-
ing hard surfaces and fibrous surfaces are known.
WO2003033179 disdoses ultrasonic deaning device for
improved deaning of various surfaces such as fabric.
[0009] EP1004264 discloses a process of cleaning
carpets and other large fabric coverings with a product
dispensed from a device, said device comprising a res-
ervoir for the product, means for dispensing the product,
a spray arm and at least one dispensing opening, the
process being characterized in that the reservoir is a re-
movable cartridge. The packaged product is used for
spraying household cleaning or laundry products, or per-
fumes and is used for the cleaning of surfaces such as
fabrics, carpets, floors, and ceilings. The packaged prod-
uct is delivered by a manually or electrically driven pump.
In this way, the product delivering means connected to
a reservoir constitutes an electrical spraying device. The
process of cleaning essentially comprises applying 1 ml
to 120 ml per square meter the composition onto the car-
pet in the form of a spray of droplets and leaving said
composition to dry onto the carpet, and optionally remov-
ing it by vacuum cleaning said carpet.
[0010] However, there are no devices that generate
electric field which is used for cleaning articles or objects
by placing them in such an electric field, in contact with
a liquid preferably water which may additionally comprise
small amount of surfactant and/or a thickening agent.

OBJECTS OF THE INVENTION

[0011] It is thus an object of the present invention to
provide a device to remove soils and deposits from a
large number of common articles or objects made of met-
als, polymers/plastics, natural as well as synthetic fibers,
glass, ceramics, wood, stone and the like; and the alloys/
composites/wovens/non-wovens/layers and combina-
tions there of.
[0012] It is another object of the present invention to
provide a device that is capable of generating an electric
field in the range of 103 V/m to 107 V/m in order to remove
soils and deposits from articles or objects.
[0013] It is another object of the present invention to
provide a device that is capable of generating an electric
field in the range of 103 V/m to 107 V/m in order to remove
soils and deposits from articles or objects without or with
the use of a minimal amount of a chemical cleaning agent
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e.g. surfactant, being used.
[0014] It is another object of the present invention to
provide a device that is capable of generating an electric
field in the range of 103 V/m to 107 V/m in order to remove
soils and deposits from articles or objects without or with
the use of a minimal amount of a chemical cleaning agent,
in an economical and efficient manner.
[0015] Another object of the present invention to pro-
vide a device that is capable of generating an electric
field in the range of 103 V/m to 107 V/m in order to remove
soils and deposits from articles or objects without or with
the use of a minimal amount of a chemical cleaning agent
in an inexpensive and safe manner in a short time without
causing any substantial change to the characteristics of
the article or object and thereby minimizing the genera-
tion of environmentally unsafe effluents during the clean-
ing process.

SUMMARY OF THE INVENTION:

[0016] According to the present invention there is pro-
vided a device to clean an object by positioning the sur-
face of the object to be cleaned in contact with a cleaning
medium comprising one or more liquids having a dielec-
tric constant of from 1 to 200 and placed in an electric
field in the range of 103 V/m to 107 V/m wherein said
device is capable of generating said electric field using
an alternating voltage/ current source, said device com-
prising at least two electrodes where one of the elec-
trodes is at a higher potential than the other and said
electrodes are spatially separated by a distance of 1 mi-
cron to 2 cm by an insulating material having a dielectric
breakdown strength greater than the applied electric
field.
[0017] It is particularly preferred that the surface of the
article or object to be cleaned is in contact with water and
the required electric field is generated in that.

DETAILED DESCRIPTION OF THE INVENTION:

[0018] The essential features of the invention relates
to a device that is capable of generating an electric field
in the range of 103 V/m to 107 V/m in order to remove
soils and deposits from articles or objects by contacting
the surface of the said article/object with one or more
liquids having a dielectric constant of from 1 to 200. The
device can be designed to be a hand held one or in the
form of a washing machine.

Electrode:

[0019] The device is provided with at least two elec-
trodes which aids in generating the electric field. One of
the electrodes is at a higher potential than the other and
are spatially separated by a distance of 1 micron to 2 cm
and preferably 10 microns to 1000 microns by using an
insulating material having a dielectric breakdown
strength greater than the applied electric field and is pref-

erably greater than 107 volts/m. The potential difference
between the electrodes is in the range 10-3 to 2 X 105

volts. It is possible to provide a plurality of electrodes in
various configurations. The electrodes can be placed on
the same side as the object to be cleaned or on the op-
posite sides of the object to be cleaned.
[0020] The electrodes are mounted on an electrode
holder and the electrode holder is capable of synchro-
nised reciprocating or rotary movement in association
with said electrode.
[0021] The electrodes are made up of conducting/
semi-conducting materials e.g. metals, conducting poly-
mers, metalloids or combinations thereof. The electrodes
can be made from materials, like stainless steel, copper,
aluminum, conducting polymers, etc. The conducting
electrodes may also be prepared by coating a conducting
material on other semiconducting/dielectric/leaky dielec-
tric materials. The conducting electrodes may also be
coated, painted or inked with other conducting/semi-con-
ducting/dielectric/leaky dielectric materials. The shape
and size of the electrodes are designed based on the
application. It is also possible that the article or object to
be cleaned is used as one of the electrodes.
[0022] The electrodes can be placed in parallel or con-
centric or any other suitable configuration wherein the
electrodes of one potential are connected together and
separated from the other electrode with a higher or lower
potential by an insulating material with a dielectric break-
down strength preferably greater than 107 volts/m. The
thickness of the exposed portion of the each electrode
of the plurality of electrodes can vary from 100 microns
to about 0.5 cm. The electrodes are preferably made flex-
ible so as to enable the user to freely move it on the
surface of the object to be cleaned.
[0023] The insulating material that separates the elec-
trodes can be organic or inorganic and is selected from
polymers, ceramics, mica, glass, bakelite, teflon, poly-
ethylene, polypropylene, plastic, paper, cotton, polyes-
ter. epoxy, resins, binders, adhesives, and the like.
[0024] Each electrode at one potential is separated
from the other with a higher or lower potential by individ-
ually coating the contact surface with one or more of the
materials mentioned herein and then assembling them
suitably or the electrodes are assembled suitably and the
insulating material is allowed flow in between to maintain
the distance.

Cleaning medium:

[0025] The cleaning medium in which the object to be
cleaned is placed where the electric field is generated
comprises one or more liquids with a dielectric constant
in the range 1 to 200.
[0026] For the purposes of this invention, the word "liq-
uid" refers to all media in the liquid state including liquids
whose consistency has been modified by the use of thick-
ening agent and includes media in the solution, emulsion,
suspension and gel states. The liquids may be in a single
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phase or multiple phases.
[0027] Any liquid having a dielectric constant in the
range of 1 to 200 can be used. Suitable solvents that can
be used include water and organic solvents including
compounds of the class of alkanes, aliphatic and aromat-
ic alcohols, primary and secondary amides and mixtures
thereof. Liquids having a dielectric constant in the range
of 1 to 100 are particularly preferred.
[0028] It is particularly preferred that the liquid used is
water. It is also preferred that any other liquids may be
used mixed with water so long as the dielectric constant
of the resultant composition is in the range of 1 to 200.
[0029] Although, it is not essential as per the method
of the present invention that the liquid used is in motion,
it is possible that the liquid could be flowing at a suitable
flow rate, and could be replenished or recirculated.
[0030] The device comprises a means to generate
positive and/or negative pressure between the electrode
and the object to be cleaned. This will ensure removal of
the dislodged soil and in keeping the cleaning medium
replenished or recirculated. The means to generate pos-
itive and/or negative pressure is a suction means and/or
a pump.
[0031] The method as per the invention can also be
carried out in combination with any other known method
of cleaning e.g. mechanical methods like agitation, scrub-
bing, ultrasonication, etc, although this is not an essential
feature of the invention. The device advantageously can
be provided with a scrubbing means that is capable of
synchronised reciprocating or rotary movement in asso-
ciation with said electrode and the scrubbing means is
provided with at least one bristle head.
[0032] Additional cleaning aids if required are dis-
pensed from a reservoir and a pump is positioned be-
tween said reservoir and said electrode for dispensing
the cleaning aid. The device is provided with one or more
motors for enabling the movement of the electrode hold-
er, scrubbing means and activation of the pump and the
motor is connected to a source of power.

Articles or objects to be cleaned:

[0033] The article or object to be cleaned can be made
of any solid material whose surface is hard or soft or
porous, and can be a good or a poor conductor of elec-
tricity or a dielectric. Preferred articles or objects that can
be cleaned by the device of the present invention include
those made of metals, polymers/plastics, natural as well
as synthetic fibers, glass, ceramics, wood, stone and the
like; and the alloys/ composites/wovens/non-wovens/
layers and combinations there of. It is also possible that
the article or object to be cleaned is used as one of the
electrodes.

Concentration and type of surfactants

[0034] It is preferred that the article or object to be
deaned is in contact with additional cleaning aids such

as a dilute aqueous solution of surfactants or thickening
agents or gels, and the said article or object is placed in
an electric field in the range of 103 V/m to 107 V/m, gen-
erated using an alternating voltage/ current source. It is
preferred that the concentration of the surfactant in water
is such that the surface tension of the surfactant solution
is in the range of 15-50mN/m. The invention can also be
worked at higher surfactant concentrations.
[0035] Examples of zwitterionic or amphoteric or non-
ionic or anionic or cationic surfactant species that fall
within the scope of the present invention are given in the
following well-known textbooks: (i) "Surface Active
Agents", Volume I by A.M. Schwartz and J.W. Perry, (ii)
"Surface Active Agents and Detergents", Volume II by
A.M. Schwartz, J.W. Perry and J. Berch, (iii) "Handbook
of Surfactants" by M. R. Porter, (iv) "Amphoteric Sur-
factants" by E. G. Lomax.
[0036] Although any surfactant may be used, it is pre-
ferred that the surfactant used is of the non-ionic, am-
photeric or zwitterionic type.
[0037] The word "amphoteric surfactant" is used to de-
scribe surface active molecules for which the ionic char-
acter of the polar group depends on the solution pH. The
word "zwitterionic surfactants" is used to describe sur-
face active molecules that contain both positively and
negatively charged groups.
[0038] Suitable amphoteric and zwitterionic surfactant
compounds that can be employed are those containing
quatemary ammonium, sulfonium, oxonium or phospho-
nium ions as cations, and carboxylate, sulfonate, sulfate,
sulfite, phosphinate, phosphonite, phosphito or phos-
phato groups as anions.
[0039] Particular non-limiting examples of zwitterionic
or amphoteric surfactants include alkyl amino adds, alkyl
betaines, alkyl iminiodiacids, alkyl imidazoline derived
amphoterics, alkyl poly amino carboxylates, alkyl ammo-
nio dimethyl propyl sufonates, phosphatidylcholines, sul-
fonium betaines, phosphonium betaines, sulfobetaines,
sufitobetaines, sulfatobetaines, phophinate betaines,
phosphonate betaines, phosphitobetaines, phosphato-
betaines and alkyl ammonio sulfonates.
[0040] The invention provides for a device to clean sur-
face of articles or objects when they are in contact with
a liquid with specific properties and is placed in an electric
field. It is also possible that the liquid is formulated as a
solution, an emulsion, or a gel or any other physical form.
When the liquid is formulated, it is particularly preferred
that the liquid is present as a gel. This may be achieved
by adding suitable thickening agents to the liquids. Suit-
able thickening agents include natural polysaccharides
like starch, modified starch, modified celluloses and nat-
ural gums and synthetic polymers including polyvinyl al-
cohol, polyacrylates and poyacrylamides.

Alternating Electric field:

[0041] The article/object to be cleaned is placed in an
electric field generated using an alternating voltage/ cur-
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rent source. The article is preferably placed between two
electrodes, and is subject to an alternating field by con-
necting a source of alternating voltage/current across the
electrodes.
[0042] The electric field between the electrodes is de-
termined by dividing the measured voltage drop across
the electrodes by the distance between the electrodes,
and is suitably represented as V/m. Thus, the electric
field strength depends both on the voltage applied as
well as the distance between the electrodes. The suitable
range of electric field for the purpose of the present in-
vention is 103 V/m to 107 V/m.
[0043] The term alternating means periodic or non-pe-
riodic time variance and time reversal of the correspond-
ing parameter. If the alternating voltage/current source
gives periodic variation, the resultant voltage/current
wave-form could be of any shape, such as sinusoidal,
triangular, square or pulsed, or combinations thereof.
[0044] The accompanying drawings, which are incor-
porated in and form a part of the specification, illustrate
the preferred embodiments of the present invention, and
together with the description serve to explain the princi-
ples of the invention and do not limit the invention in any
way.

Brief description of the drawings:

[0045]

Fig 1. Is a side view of a hand held device capable of
generating the required electric field in which
the electrodes are positioned on the same side
of the object to be cleaned with a reciprocating
brush.

Fig 2. Is a side view of a hand held device capable of
generating the required electric field in which
the electrodes are positioned on opposite sides
of the object to be deaned, with a reciprocating
brush.

Fig 3. Is a side view of a hand held device capable of
generating the required electric field in which
the electrodes are positioned on the same side
of the object to be cleaned without the brush,
and the electrodes are capable of reciprocation.

Fig 4. Is a side view of a hand held device capable of
generating the required electric field with a ro-
tary brush.

Fig 5. Is another embodiment of the invention in the
form of a bulk washing machine.

Fig 6: A front view of the electrodes in a square, par-
allel interdigitated configuration.

Fig 7: A front view of the electrodes in circular con-
centric configuration.

Fig 8: A front view of the electrodes in circular inter-
digitated configuration useful for rotating elec-
trodes.

Detailed description of the drawings:

[0046] Figure 1, shows a hand held device capable of
generating the required electric field in which the elec-
trodes are positioned on the same side of the object to
be deaned. In figure I, plurality of electrodes (1a and 1b)
are spatially separated from each other. One set of elec-
trodes has a higher potential than the other and these
electrodes are mounted on an electrode holder (2) and
are surrounded by the bristles of the brush (3). On press-
ing the switch (9) the gel pump (6) is activated which
pumps the gel from the gel chamber (5). The gel flows
through the tubing (7) which is meant for dispensing the
gel on to the object to be deaned for e.g. the fabric. It is
also possible to have a mechanism by which the gel can
be filtered and redrculated. On activation of switch (10)
the brush (3) is moved in a reciprocating movement by
the motor (4). This movement helps in spreading the gel
on the object. On activation of switch (11) the electric
field generated dislodges the soil from the object and the
brush helps in dispersing the loosened soil. The hand
held device is connected to the main power supply by
the bundle of cords (8). This supplies the power for the
gel pump (6), motor (4) and the electrodes (1a and 1b).
[0047] In use the device is connected to the main pow-
er supply and that enables the action of the gel pump,
motor and the electrodes. The device is kept in contact
with the object to be deaned such as a fabric by bringing
the electrodes in contact with the fabric and is moved
along the fabric to cover the different parts to be deaned.
The dispensed gel, the scrubbing effect provided by the
brush and electric field generated by the electrodes pro-
vides superior deaning.
[0048] Figure 2, disdoses a hand held device capable
of generating the required electric field in which the elec-
trodes are positioned on opposite sides of the object to
be deaned. In figure 2, (1a) and (1b) are the two sets of
electrodes and are positioned on either side of the object
for e.g a fabric (18) and electrode (1a) is maintained at
a higher potential than the electrode (1b). The rest of the
functioning of the device is similar to Figure 1.
[0049] Figure 3, disdoses a hand held device capable
of generating the required electric field in which the elec-
trodes with redprocating movement are positioned on the
same side of the object to be deaned. The device is not
provided with additional scrubbing means.
[0050] Figure 4, disdoses a hand held device capable
of generating the required electric field with a rotary
brush. The gel chamber and the dispensing mechanism
are external to the device.
[0051] Figure 5, is a device where the washing mech-
anism is in the form of a washing machine so as to enable
washing of more than one object simultaneously and in
an automated fashion.
[0052] The object (18) in this example it is fabric, to be
deaned are taken in a rotating drum (12). Water can be
introduced into the drum through the inlet (13) that can
also carry the gel from the gel chamber (5). The body of
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the drum is provided with electrode (1a) and (1b) where
one set of electrodes is at a higher potential as compared
to the other. The power supply (15) supplies power to
the motor (16) to can get the rotating drum into motion
with the help of the belt drive (17). The power supply (15)
also supplies power to the electrodes for generating elec-
tric field in the water containing the deaning aids inside
the drum. This provides the agitation as well as the elec-
tric field for the cleaning. It is possible to drain the water
and other deaning aids through the outlet 14 and if re-
quired the excess water from objects such as fabric can
be removed.
[0053] Figure 6, shows the electrodes in a square par-
allel interdigitated configuration. Electrode (1a) and (1b)
are maintained at different potentials such that one elec-
trode is at a higher potential than the other electrode.
The plurality of plates forming electrode (1a) and (1b) are
respectively connected to a connector (19).
[0054] Figure 7 is same as figure 5 but the electrodes
are in a drcular concentric configuration.
[0055] In figure 8 the electrodes are in a circular inter-
digitated configuration useful for rotating electrodes.

Example:

Determination of the efficacy of the device:

[0056] A pre-soiled fabric swatch, procured from the
wfk-Cleaning Technology Research Institute, Campus
Fichtenhain 11 - D-47807 Krefeld, Germany, was taken.
The fabric, referred to as WFK20D by the supplier, is a
blend of polyester (synthetic) and cotton (natural) fibers,
and contains composite soil. The reflectance of the fabric
was measured at 460 nm wavelength. The fabric swatch
was then placed in a bath under various conditions as
mentioned below. A hand held device as shown in figure
was then used to dean the swatch. The device attached
to a reciprocator operating at ~24 strokes/minute with a
stroke length of 10 cm was used to provide the agitation.

Example 1: Water containing a Zwitterionic sur-
factant, 3-(N,N-Dimethylpalmitylammo-
nio)-propansulphonate (C21H45NO3S), at
6000 ppm.

Example 2: Water containing a Zwitterionic sur-
factant, 3-(N,N-Dimethylpalmitylammo-
nio)-propansulphonate (C21H45NO3S), at
6000 ppm with electric field generated us-
ing the hand held device was then used
to dean the swatch. An electric filed of 2
X 105 V/m was applied at 50 volts across
250 micron gap at 50 Hz AC.

Example 3: Water containing a Zwitterionic sur-
factant, 3-(N,N-Dimethylpalmitylammo-
nio)-propansulphonate (C21H45NO3S), at
6000 ppm and 0.5% by wt. thickener Gel-
rite Gellan Gum (Sigma-Aldrich, USA) in
aqueous solution.

Example 4: Water containing a Zwitterionic sur-
factant, 3-(N,N-Dimethylpalmitylammo-
nio)-propansulphonate (C21H45NO3S), at
6000 ppm and 0.5% by wt. thickener Gel-
rite Gellan Gum (Sigma-Aldrich, USA)
with electric field generated using the
hand held device was then used to dean
the swatch. An electric filed of 2 X 105 V/m
was applied at 50 volts across 250 micron
gap at 50 Hz AC.

[0057] The fabric was subsequently rinsed and the re-
flectance of the fabric after drying was measured at 460-
nm wavelength. The increase in the reflectance (∆R*) of
the fabric over that measured before the deaning proc-
ess, determines the cleanliness of the fabric. The data
is presented in Table 1.

[0058] The data presented in Table 1 show that use of
electric field improves the detergency significantly and
addition of the gel further improves the deaning perform-
ance only in presence of the electric field.
[0059] Thus it has been possible by way of the present
invention to provide a device that is capable of generating
the required electric filed to enhance deaning of objects.

Claims

1. A device to clean an object by positioning the surface
of the object to be cleaned in contact with a cleaning
medium comprising one or more liquids having a di-
electric constant of from 1 to 200 and placed in an
electric field in the range of from 103 V/m to 107 V/m
wherein said device is capable of generating said
electric field using an alternating voltage/ current
source, said device comprising at least two elec-
trodes where one of the electrodes is at a higher
potential than the other and said electrodes are spa-
tially separated by a distance of 1 micron to 2 cm by
an insulating material having a dielectric breakdown
strength greater than the applied electric field.

2. A device as claimed in claim 1 wherein said elec-
trodes are spatially separated by a distance of 10
microns to 1000 microns.

3. A device as claimed in claim 1 wherein said elec-

Table 1

Examples Detergency (∆R*)

Example 1 18

Example 2 21

Example 3 16

Example 4 23
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trodes are spatially separated by an insulating ma-
terial having a dielectric breakdown strength greater
than 107 volts/m.

4. A device as claimed in any one of the preceding
claims wherein said insulating material is an organic
or inorganic material.

5. A device as claimed in any one of the preceding
claims wherein said insulating material is selected
from polymers, ceramics, mica, glass, bakelite, te-
flon, polyethylene, polypropylene, plastic, paper,
cotton, polyester. epoxy, resins, bonders and adhe-
sives.

6. A device as claimed in any one of the preceding
claims wherein there is a plurality of electrodes and
configurations.

7. A device as claimed in any one of the preceding
claims wherein said electrodes are on the same side
of the object to be cleaned.

8. A device as claimed in any one of the preceding
claims wherein said electrodes are on the opposite
sides of the object to be cleaned.

9. A device as claimed in any one of the preceding
claims wherein the electrodes are mounted on an
electrode holder.

10. A device as claimed in claim 9 wherein said electrode
holder is capable of synchronised reciprocating or
rotary movement in association with said electrode.

11. A device as claimed in any one of the preceding
claims wherein said electrode is made of any con-
ducting/semi-conducting materials selected from
metals, conducting polymers, metalloids or combi-
nations thereof.

12. A device as claimed in any one of the preceding
claims comprising a scrubbing means that is capable
of synchronised reciprocating or rotary movement in
association with said electrode.

13. A device as claimed in claim 12 wherein said scrub-
bing means is provided with at least one bristle head.

14. A device as claimed in any one of the preceding
claims wherein said device comprises a means to
generate positive and/or negative pressure between
said electrode and the object to be cleaned.

15. A device as claimed in claim 14 wherein said means
to generate positive and/or negative pressure is a
suction means and/or a pump.

16. A device as claimed in any one of the preceding
claims wherein said device comprises a reservoir for
dispensing a cleaning aid.

17. A device as claimed in any one of the preceding
claims wherein said cleaning aid is surfactant and/or
a thickening agent.

18. A device as claimed in as claimed in any one of the
preceding claims wherein said device comprises a
pump positioned between said reservoir and said
electrode for dispensing said cleaning aid.

19. A device as claimed in any one of the preceding
claims that comprises one or more motors for ena-
bling the movement of the electrode holder, scrub-
bing means and activation of said pump.

20. A device as claimed in claim 17 wherein said motor
is connected to a source of power.

21. A device as claimed in any one of the preceding
claims wherein said device is used to clean sub-
strates chosen from metals, polymers, plastics, nat-
ural or synthetic fibers, glass, ceramics, wood, stone
and combinations thereof including alloys, compos-
ites, wovens, nonwovens and layers.
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