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(57) Abréegée/Abstract:

The Invention relates to a device for antibacterially treating, in particular, decontaminating and/or sterilizing water and for killing
microorganisms In water. Said device Is designed for interacting with a container (10) provided for holding a quantity of water (20)
to be treated. The device has an electrode arrangement (24), which Is disposed for acting upon the gquantity of water inside the
container and which can be connected to and operated with an electrical signal generating device. The device additionally
comprises a discold housing (16), which Is preferably provided inside the container in a manner that enables It to be detached or
removed. The electrode arrangement (24) Is provided on at least one flat outer side (22) of the housing, and the electrical signal
generating device Is provided inside the housing.
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A BSTURACT

A device for antibacterially treating, 1n particular
decontaminating and/or sterilizing water and for killing
microorganisms in water, which device 1is developed to work
together with a container (10) designed for holding a
quantity of water (20) intended for treatment, and has an
electrode arrangement (24) set up for pulsing the gquantity
of water in the container, sald electrode arrangement being
connectable to and operable with an electrical signal-
generating device, and the said device having a discoid
housing (16), which is preferably provided in the container
in detachable or removable form, and having the electrode
arrangement (24) on at least one flat outer side (22) of
the housing, and the electrical signal-generating device 1n

the interior of the housing.
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Device for treating water

The present 1invention relates to a device for treating

water according to the preamble of the main claim.

Such devices, in particular for processing water by
decontaminating and/or sterilizing, are generally known
from prior art, and mechanical filter-based solutions exist
as well as those that are based on selective triggering of
electric pulses or signals 1in contaminated water, in order

to achieve the desired treatment or cleaning effect.

Thus a device of the type is known from WO 01/55035 A2 of
the applicant, the said device being suitable, by the
effective signal application on the water to be cleaned as
well as the 1inherent portability of the system, for
extremely flexible wuse and handling, even 1n 1isolated

application settings.

However, in practical use of this known device, the need
also arose to make 1its wuse still more flexible, 1in
particular also against the background of a possible use of
the described decontamination principle 1in changing
containers for holding the contaminated water. In addition,
production of the device known from WO 01/55035 A2 1is

costly, and 1is therefore only suitable for large-batch

production (from the efficiency of the system, very
desirable), with correspondingly reduced costs and selling
prices.

It is therefore the object of the present invention to
improve a device as 1n the preamble for antibacterial
treatment of water with a view to 1ts being more
universally usable, also 1n connection with wvarious
changing containers for the water, and with the scope and

suitability for more efficient, potentially large-scale

production.
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The object is achieved with the device with the features of
the main claim; advantageous developments of the invention

are described in the subclaims.

Advantageously, according to the 1nvention, a modular
solution implementing the basic 1dea already known from WO
01/55035 1is produced for the first time by the present
invention by means of the flat discoid housing, the discoid
housing according to the invention  both enabling
(exchangeable) use for different containers, and also from
the manufacturing properties described 1n the development,
being favorable to very extensively automated large-scale

production.

Advantageously, according to the 1invention, the discoid
housing enables an extremely efficient provision of an
effective electrode surface for the electrode arrangement
on a flat outer side of the housing for one thing, while at
the same time the 1interior of the housing offers the
necessary space to hold the electrical signal generating

device and the associated electronics.

The invention also covers the use of the discoid housing as
an element or (base) module of a tumbler, jug or similar
container for (drinking) water, said housing further
preferably developed to be removable, the flat outer sade
with the electrode arrangement formed on 1t  then
simultaneously forming the base of this container.
Alternatively covered by the invention, and a preferred
embodiment, is the fixing of the discoid housing 1in the
container by means of the holder provided 1n the
development, immersed in the container in such a way that
the quantity of water preferably washes around both flat
outer sides of the housing (if applicable, each equipped
with electrodes of the electrode arrangement), so that by
this means an optimization can be achieved between the

necessary effective outer surface of the housing for
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attaching the electrodes and the smallest possible housing

for the present invention.

Furthermore, especially preferred within the scope of this
development 1s the formation of the (rod-shaped) holder 1in
such a way that necessary supply voltage and/or control
signals for the electrical signal-generating device can be
routed simultaneously over this. In a preferred manner, the
assembly work can then be simplified, 1n particular as the
bores that may anyway be present on the container can be
used for the holder, or only one bore would then suffice
for attachment. Especially preferred further 1s the
formation of the holder in such a way that a holding and
penetration depth for the housing can be set 1in the

container and thus in the guantity of water.

In a manner that is especially favorable for production and
therefore preferred, it 1s provided according to the
development that the electrode arrangement be formed with
the help of a material containing platinum (though other
electrode materials are also sulitable 1n the scope of the
invention), where production technologies that can be
assumed otherwise to be known, such as the attachment of an
electrode pattern by screen printing or similar, have
proved to be favorable. It 1s further preferred for
production that the electrodes be arranged on a ceramic-
coated {(or ceramic) disc, metallic and then ceramic-coated
discs in particular also being advantageous as carrier. A
typical electrode width is in the range between 0.2 mm and
5 mm, the thickness then being dependent on the particular
manufacturing technology selected, e.g. screen printing.
The term “strip-form” within the scope of the 1invention
implies not purely an elongated or linear electrode form:
electrodes curved into circular oxr spiral forms 1in

particular are also included in the present invention.

Also within the scope of the present invention according to

the development is the formation of the electrode
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arrangement by means of the additional dechlorination
electrode for dechlorination of the guantity of water to be
treated (or already treated). In practical operation, the
pulsing of the electrode arrangement for decontamination
leads to a release of chlorine 1n water containing
chloride, so that the water guality 1in turn 1s affected.
However, 1f in the manner provided 1in the development, a
dechlorination electrode with 1n particular magnesium, zinc
or calcium or their alloys 1s provided and suitably
activated, possibly as specified in the subclaims, then it
can advantageously be achieved that a dechlorination takes
place, and the chlorine in the water 1is replaced instead by
ions more beneficial for human consumption such as
magnesium, zinc or calcilum; the advantageous side-effect
that 1is achieved by this development of the invention 1is
then the methodical enrichment of the treated water with

these elements.

While the provision of a dechlorination electrode 1in
addition to the electrode arrangement (provided for the
decontamination) 1s a preferred 1mplementation of the
invention, it 1s within the scope of 1i1nvention also to
implement the electrode arrangement according to the
invention through the dechlorination electrode, the
electrical signal-generating device according to the
invention then generating the suitable signals provided for
the dechlorination;:; 1in this embodiment of the invention
there would be no other decontamination apart from the

dechlorination.

Also within the scope of the present invention is to supply
further aggregates, enabling additional water treatment
steps, for the container. For one thing, the present
invention covers the provision of suitable heating and
cooling means in the interior of the container 1in such a
way that an additional controlled influence can be exerted
on the temperature of the water to be treated or already

treated.
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For another, 1t 1is within the scope of the present
invention, according to the development, to provide a

filter unit particularly in the region of the container’s
spout or 1n the manner of a bag (analogously to the idea of
a portioned teabag), which unit functions mechanically and
1n particular as a one-way filter. Such a (one-way) filter
unit suitably consists of a defined matrix of a porous
material (a fleece or cellular material 1s suitable here),
on which absorbent material (activated carbon, zeolite or
similar 1is suitable) 1s provided, 1i1f applicable also an ion
exchanger material (e.qg. a Purolit for eliminating
nitrates) . According to the intended cleaning purpose,
different wvariants are possible here, such as wetting of
the one-way filter with magnesium, enveloping with particle

catching material or similar.

In the result, 1n an extremely simple, elegant and easily
implemented manner, the present 1i1nvention achieves the
underlying object  o©of the present 1invention, namely to
create a universally usable, easily exchangeable device
which can be manufactured efficiently and economically, and
with which the antibacterial treatment of water is possible

in a very universal manner.

The application areas for the present 1invention are
accordingly almost unlimited. As well as the use of the
invention 1n containers for drinking water or comparable
fluids, the present invention could be used 1n connection
with a cistern for drinking water (e.g. for campers,
caravans, boats etc.), provided for a tank for household
water (showers and baths), or for any kind of industrial
plants (the present 1nvention was successfully tested, for
instance, in plants for 1ce or soda water manufacture, for
alr-conditioning eqgqulipment, in connection with laser
cooling devices, where algae control was the main issue,
with the germicidal treatment of swimming pool water or the

sterilization of instruments). The signal-generating device
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is then set 1n each case to the appropriate cleaning
parameters and, Just as for the use with standardized
tanks, the diameter of the discoid housing according to the
invention 1s suitably adapted to a cleaning opening of the

respective contailners.

Further advantages, features and particulars of the
invention arise from the following description of preferred
embodiments, and with reference to the drawings; these show

in

Fig. 1: a longitudinal section through a closed water pot
as a container with a detachable discoid housing
inserted 1n the base according to a first

preferred embodiment of the invention;

Fig. 2: a variant of the implementation form according to
Fig. 1 with an alternative contaliner as an open
jug and discoid housing provided 1in the base to

hold the electrode arrangement and

Fig. 3: a second embodiment of the present invention with
a discoid housing held in a holder suspended in

the container.

As can be seen 1n Fig. 1, a pot 10 as a container for
holding a quantity of water consists of an upper pot part
12 and a base part 14, which can be connected together 1in

an otherwise known manner.

Between parts 12 and 14, a cylindrical, flat (discoid)
housing 16 1is held gripped and detachable, which on its
plane outer surface 22, open to the interior of the pot 20,
has an electrode arrangement 24, which 1s formed in strips

from a platinum materaial. In the embodiment shown, the
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outer surface 22 with the electrode arrangement 24 forms

the base of the container’s 1nterior 20.

In the middle of the housing 16 an electronic component
(not shown) 18 provided for the electrical signal-
generating device assigned to the electrode arrangement 24,
this device in particular, in the manner known from WO
01/55035 A2 (insofar as pertinent to the invention, this
printed matter should be considered to be 1included in the
present 1invention), generating electrical control signals
for operating the electrode  arrangement 24 1N an

antibacterial and/or decontamination operation.

On the base the cylindrical housing 16 1is opened towards an
opening 26, this opening 26 being formed from a ring flange

housing neck 28 with an internal thread.

In an especially suitable manner, the housing, which
tyvpically has a diameter of about 100 mm for an effective
housing height of about 20 mm and 1s made of a suitable
plastic synthetic, 1is coated 1n the area of a surface 22
with a ceramic layer, on which 1n turn the electrode
arrangement 24 1is then attached, possibly by an otherwise
known screen printing process with a material containing

platinum.

Fig. 2 simply 1llustrates another housing variant to the
arrangement 1n Fig. 1, and the 1mplementation and
construction of the discoid housing 16 1implementing the

antibacterial treatment 1s equivalent.

A further implementation form 1s shown i1n Fig. 3 as a
second embodiment. Here, a hollow c¢ylindrical holdexr 30,
which engages with an external thread in the neck 28 of the
housing, and which at the other end 1s held with external
thread sections 32 and a pair of nuts 34 1in a covering

surface 36 of a container 38, holds the housing 16
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suspended so that the schematically indicated water mass
washes around the container 38 on both flat sides.

While the embodiment shown 1in Fig. 3, like the embodiment
according to Fig. 1 and 2, only has the electrode
arrangement 24 on one outer surface 22, the provision of an
electrode arrangement also on the other outer surfaces and
in particular on the opposite neck-side outer surface 40,
maybe enabling a through contact in the edge region, 1s
possible in particular in the i1mplementation of Fig. 3, and

included 1n the invention.

As a result of the hollow cylindrical inner form, the
holder 30 further offers a simple possibility for supplying
supply voltage and/or external control signals to the

electronics held in the interior of the housing 38.

The present 1invention 1s not restricted to the described
embodiments or manufacturing possibilities for the
implementation. Not only should an appropriate selection be
made for the possible material for the electrode
arrangement and its form according to the area of
application, but the provision of further electrode
surfaces i1n the region of the electrode arrangement or on
other suitable water contact surfaces of the housing 16 or
38, in particular for a (separate) dechlorination or water
enrichment with beneficial 1ons such as magnesium, 2zinc,

calcium or similar, 1s also provided.

The indicated discoid housing 1s also not restricted to the

cylindrical shape; also feasible, and also covered by the

invention, 1s the use of other outer shapes, e.qg.
rectangular, for the discoaid housing, depending
particularly on a respective container to be used. In

addition, not shown 1n the figures, the container can be
supplied with numerous further aggregates and functional
units, enclosed filter units, heating or cooling elements

and similar.
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In the result, the present 1invention enables, 1n a
surprisingly simple and flexible manner, a device for waterx
decontamination to be created, which 1is not only simple and
flexible to wuse and exchange, optimizing the space
requirement and the effective feed surfaces for the
electrical signals 1nto the watexr to be cleaned, but the
present invention also offers, as 1llustrated 1in examples

in the figures, great potential for improved and therefore

more efficient manufacturing.
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CLAIMS

A device for antibacterially treating, in particular
decontaminating and/or sterilizing water and for
killing microorganisms 1in water, which device is
developed to work together with a container (10)
designed for holding a quantity of water (20)
intended for treatment, and has an electrode
arrangement (24) set up for pulsing the quantity of
water 1n the contalner, said electrode arrangement
being connectable to and operable with an electrical
signal-generating device,

characterized 1in that

the device has a discoid housing (16), which is
preferably provided i1n the container in detachable or
removable form, and has the electrode arrangement
(24) on at least one flat outer side (22) of the
housing, and the electrical signal-generating device

in the interior of the housing.

Device according to Claim 1, characterized in that
the container 1s developed as a tumbler- or pot-
shaped fluid wvessel (10) and the housing (16) 1is
provided 1in the base of the fluid wvessel in such a
way that the flat outer side (22) forms an effective

floor for the water.

Device according to Claim 1, characterized in that a
holder (30) for detachable fixing of the housing (16)
in the container 1is assigned to the housing, and is
developed such that when the container is filled the
two opposite flat outer sides (22, 40) of the housing

are 1n contact with the water mass.

Device according to Claim 3, characterized in that
the holder (30) 1s rod-shaped and is developed to

route supply voltage' and/or control signals from an
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external unit to the electrical signal-generating

device, protecting them against the water.

Device according to Claim 3 or 4, characterized 1in
that the holder (30) 1s developed to be adjustable in
height for a change to an immersion position of the

housing 1n the water.

Device according to one of Claims 1l to 5,
characterized 1in that the electrode arrangement (24)
has a material that 1s selected from the group
consisting of a stainless steel alloy or iron-silicon
alloy, magnesium-zinc-calcium alloy, gold, silver,
palladium, platinum, titanium, carbon, graphite, a
semiconductor material and a conductive synthetic or
glass material, and preferably has platinum, an
electrode width or thickness of the further preferred
strip-form electrode arrangement being between 0.2 mm

and 5 mm.

Device according to Claim 6, characterized in that
the electrode arrangement 1s 1in elongated 1linear,
circular or spiral form, flat or wvertical or formed

from one or a plurality of pins.

Device according to Claim 6 or 7, characterized in
that the electrode arrangement is formed on one flat
side of a disc element with plastic, Teflon, glass,
aluminum oxide or ceramic, particularly a ceramic
coating, the opposite flat side to the one side
preterably being developed for fixing electronic
components of the electrical signal-generating

device.

Device according to one of the Claims 1 to 8,
characterized in that the electrical signal -
generating device 1s developed to be operable with

low voltage and to generate an electrical alternating
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10.

11.

12.

signal between electrodes ot the electrode
arrangement with a maximum amplitude < 50V and a
signal frequency in the range between 1 and 500 kHz,
in particular 5 to 50 kHz, the signal-generating
device having settings means developed for automatic
changing of a maximum amplitude, an amplitude swing
and/or a signal/pause ratio of the alternating
signal, dependent on a conductivity of the water
mass, and means preferably being provided for short-
circuiting the electrodes during a pause in the

electrical alternating signal.

Device according to one of the Claims 1 to 9,
characterized 1n that the electrode arrangement
additionally has a dechlorination electrode causing a
dechlorination of the water mass and/or an ion
ehrichment electrode for Mg, 2Z2n, Ca or Ag, or the
electrode arrangement 1s developed as a

dechlorination electrode.

Device according to Claim 10, characterized in that
the dechlorination electrode has an alloy with Mg, Zn

or Ca, or an alloy with Fe, Zn, Fe-Cr-Ni.

Device according to Claim 10 or 11, characterized in
that means for triggering the dechlorination
electrode as anode as a unit of the electrical
signal-generating device for generating a voltage
between 2V and 24V, in particular 12V, and a current
between 5 and 100mA, in particular 20 mA, are
provided and developed in the housing in such a way
that they preferably, at regular intervals before or
after a signal application to the electrode
arrangement by the signal-generating device, or
independently of this, perform a dechlorination

operation on the water in the container.
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13.

14 .

15.

16.

17.

Device according to one of Claims 1 to 12,
characterized in that the discoid housing (16) has a
circular or rectangular form 1n relation to the flat
outer side with a diameter in the range between 35 mm
and 150 mm, 1n particular 70 mm to 100 mm with the
electrode arrangement provided on only one flat outer
side and 40 mm to 60 mm with the electrode

arrangement provided on both flat outer sides.

Device according to one of Claims 1 to 13,
characterized by a mechanically operative filter unit
pre-connected to a container 1inlet of the container
and/or assigned to a container outlet of the

container.

Device according to Claim 14, characterized in that
the filter unit 1s developed as a one-way filter, has
a defined matrix of a porous material, 1in particular
fleece or cellular material, and on the matrix
absorption means, 1n particular activated carbon or
zeolite, and/or an 1ion exchanger means, tartaric or

citric acid, are applied.

Device according to one of Claims 1 to 15,
characterized in that heating and/or cooling means
are assigned to the container for selective changing

of a water temperature of the water mass.

Device according to one of Claims 1 to 16,
characterized 1n that the discoid housing 1s
developed for use 1in or with a cistern for drinking
water, a tank for household water or a plant with a

water container for i1industrial use.
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