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(57) Abrege/Abstract:
The invention concerns a cleaning apparatus for cleaning floors and/or surfaces, comprising a container (1, 1°, 1", 1) for holding a
cleaning fluid (2), a discharge device (3, 3', 3", 3"") for discharging the cleaning fluid (2) onto the floor and/or surface, and a heating
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(57) Abrege(suite)/Abstract(continued):
system (4, 4', 4", 4™) for heating and/or tempering and/or evaporating the cleaning fluid (2). In order to easily supply the cleaning

apparatus with energy for heating and/or tempering and/or evaporating the cleaning fluid, the apparatus can be operated
cordlessly.
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Abstract
The invention concerns a cleaning apparatus for cleaning floors and/or surfaces,
comprising a container (1, 1', 1", 1) for holding a cleaning fluid (2), a discharge
device (3, 3', 3", 3") for discharging the cleaning fluid (2) onto the floor and/or
surface, and a heating system (4, 4', 4", 4") for heating and/or tempering and/or
evaporating the cleaning fluid (2). In order to easily supply the cleaning apparatus
with energy for heating and/or tempering and/or evaporating the cleaning fluid, the

apparatus can be operated cordlessly.
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Cleaning apparatus with a fluid container

Description

Technical field

The invention relates to a cleaning apparatus according to the preamble of patent
claim 1.

Prior art

Cleaning apparatuses for cleaning floors and/or surfaces that comprise a container
for holding a cleaning fluid are already known from the prior art, for example DE
101 24 336 B4. The cleaning fluid is transferred via a discharge device onto a floor

and/or a surface to be cleaned.

Such a discharge device can be embodied as a nozzle or can comprise a sponge
or a cloth, which transfers cleaning fluid onto the floor and/or the surface by

capillary forces.

The cleaning apparatuses known from the prior art require an external power
source in order to heat and/or control the temperature of the cleaning fluid within
the container. A cable is often provided, which is connected to the external power
source. However, the handling of such cleaning apparatuses is uncomfortable and

complex.
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Disclosure of the invention

The object of the invention is therefore to embody and develop a cleaning
apparatus of the type mentioned in the introduction in such a way that this cleaning
apparatus can be supplied without difficulty with energy for the heating and/or

temperature control and/or vaporization of the cleaning fluid.

The present invention solves the above-mentioned problem by the features of

patent claim 1.

In accordance with the invention it has been found that the energy of an external
power source can be fed to the heating device during a charging period, wherein
the cleaning apparatus itself can be decoupled from the external power source
during a cleaning process. The cleaning apparatus can thus be operated
cordlessly in accordance with the invention. In this respect a cleaning apparatus IS
embodied in such a way that it can be supplied without difficulty with energy for the

heating and/or temperature control and/or vaporization of the cleaning fluid.

The problem mentioned in the introduction is solved as a result.

The heating device could be assigned a heat store, which holds the cleaning fluid
alone or jointly with the heating device at a predefinable operating temperature. A
heat store can deliver heat to the cleaning fluid over a relatively long period of time
and can then also hold said cleaning fluid at a suitable operating temperature if an
external power source is no longer available. The heat store ensures that heat S
delivered to the cleaning fluid in a defined manner over a very long period of time,

such that said cleaning fluid can be delivered in a hot or warm state onto a floor

and/or a surface to be cleaned.
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The heating device could heat the cleaning fluid to an operating temperature that
is greater than 10 °C, but below 100 °C. As a result of this specific embodiment it
is ensured that no high pressures caused by steam production are formed within

the container. A temperature at which steam production does not yet take place Is

preferably maintained. Hot cleaning fluid can thus indeed be delivered to floors or
surfaces to be cleaned, however it is still ensured that high internal pressures,
which could damage the container, do not form within the container. In this regard,

the boiling point of the cleaning fluid is not reached, so as to avoid steam

production.

In a preferred embodiment the heating device could heat the cleaning fluid to an
operating temperature that is greater than 100 °C. As a result of produced steam,
a high energy can advantageously be applied to the surface to be cleaned. The
discharge device can be embodied in a very simple manner in terms of structure,
for example in the form of a valve. With this specific embodiment the boiling point

of the cleaning fluid is reached, so as to bring about steam production.

The heating device could be embodied as an electrical resistance heater. Known

technology less susceptible to failure is advantageously used for heat production.

The heating device could switch off automatically once a predefined operating

temperature of the cleaning fluid has been reached. On this basis, it Is conceivable

that the heating device switches off automatically at an operating temperature

defined by the manufacturer. This can be effected by a thermostat.

The heating device and/or the heat store could be operable cordlessly. As a result
of this specific embodiment the cleaning apparatus can be moved ana used

independently of an external power source.
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On this basis the heating device could be operable by a battery. A battery can be
charged by an external power source during a charging period. Once the battery
has been charged, this can provide energy over a very long period of time, with

which energy cleaning fluid is heated and/or the temperature of cleaning fluid is

controlled.

The battery could be chargeable by a charging apparatus, which is held either in or

on the cleaning apparatus or in or on an external charging station. The battery

advantageously can be quickly charged using a charging apparatus.

Both the charging apparatus and the heating device and/or the heat store and/or
the cleaning fluid could be capable of being acted on simultaneously with energy.
The user can advantageously bring the cleaning apparatus into a state ready for

operation in a time-saving and self-explanatory manner.

The heating device could be operable by a mains voltage. A very high heating
power can thus be fed without difficulty. Current from the power socket can be
used without difficulty. A cable can thus be used only for a certain period of time,

specifically in order to thermally charge the cleaning fluid and/or the heat store.

The cable can then be separated from the mains supply and/or from the cleaning

apparatus.

The heating device could be operated by liquid, solid and/or gaseous fuels. Gas,

petrol, oil, fire-lighter gel, alcohol, coal, wood and the like could be used as such
fuels. These fuels advantageously have a high energy content. Furthermore, with

use of these fuels the cleaning apparatus can be used in a mobile manner without

difficulty.
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The heat store could comprise phase change materials, or what are known as
PCMs. An example for such material is paraffin. These materials demonstrate a
particularly high heat storage capacity. In the event of a phase transition from solid
to fluid, these materials demonstrate defined temperature ranges in which heat
can be fed, without the temperature of the materials changing. When cooling such
material, said material delivers the stored heat to the surrounding environment.
This effect can be used in order to feed the stored heat to the cleaning fluid and

thus compensate for the cooling thereof to ambient temperature over a certain

period of time.

The heat store could comprise steel, zinc, aluminum, sugar or tin. These materials

have a high heat storage capacity.

In a preferred exemplary embodiment the heat store could be surrounded at least

in part by the container. The heat from the heat store can thus be delivered in all

directions to the cleaning fluid.

The heat store could be in contact with the container. By way of example, the heat
store may rest only against one side of the container. The heat store can
advantageously be easily mounted and exchanged. The container is preferably

insulated.

The container could be removable from the cleaning apparatus. As a result of this

specific embodiment the container can be filled with cleaning fluid and then

coupled again to the cleaning apparatus.

The heating device and/or the heat store could be removable from the cleaning

apparatus. The heat store can thus be thermally charged separately from the

cleaning apparatus.
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The heating device and/or the heat store could be integrated into the container.

Due to this specific embodiment the heating device and/or the heat store can be

removed from the cleaning apparatus jointly with the container.

Both the heating device and the heat store could be connected to an external
power source. Following a charging process the container can be filled with
cleaning fluid. On this basis it is also conceivable that the container is firstly filled
with cleaning fluid and the cleaning fluid is then heated. The container with heated
cleaning fluid can then be coupled to the cleaning apparatus. The cleaning fluid IS
then heated further by the heating device and/or the heat store, independently of

an external power source, or is held in a desired operating temperature range.

The cleaning apparatus could be separable from a charging station. The charging
station enables a simple connection of the heating device to a power source. On
this basis it is conceivable that the charging station connects the heating device 1o
the mains voltage of a power network. As soon as the heating device and/or the
heat store and/or the cleaning fluid are thermally charged, the cleaning apparatus

can be removed from the charging station and used cordlessly for cleaning in a

mobile manner. In the simplest case the charging station is embodied as a

separable power cable. On this basis it is conceivable for an adapter for the power

cable to be provided on the cleaning apparatus.

The discharge device could be thermally insulated with respect to the surrounding

environment. The temperature of the cleaning fluid is thus advantageously

prevented from falling to an undesirable extent.

On this basis the discharge device could be heatable. By heating, the cleaning

fluid can be held at a desired temperature.
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The discharge device could be mechanically, pneumatically, hydraulically and/or
electrically operable. On this basis it is conceivable to use pumps, CO2 cartridges
or pressure containers. It is also conceivable to use the force of gravity in order to
convey the cleaning fluid onto the surfaces to be cleaned. Ultrasound could be
used to convey the cleaning fluid. In addition, ultrasound could be used in order to
finely atomize the cleaning fluid or in order to disperse the cleaning fluid In

droplets.

The discharge device could be operated by an actuation device comprising a
handle. The handle preferably cooperates with a rod, which actuates the discharge '

device.

The container for holding the cleaning fluid could be formed as a thermally
insulated fluid tank. The cleaning fluid is thus held as long as possible at the

operating temperature.

The cleaning apparatus could comprise a frame, wherein an opening is provided In
the frame, through which opening the discharge device applies cleaning fluid to the
floor to be cleaned and/or the surface to be cleaned. A textile can be stretched by

the frame in order to receive or to distribute the cleaning fluid.

The cleaning apparatus could comprise a display device, which indicates that an
operating temperature of the cleaning fluid has been reached. The operating

person can thus easily be advised that the cleaning apparatus is ready for use.

The display device could generate optical or acoustic signals.

The display device could be formed as a whistle. A whistle generates a loud, easily

audible signal in the manner of a kettle.
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The whistle could be arranged in the vicinity of the discharge device. It is thus

ensured that escaping fluid or steam does not injure the user.

The cleaning apparatus could comprise a fill level indicator, which indicates the
quantity of cleaning fluid still available. The operating person can thus easily

identify whether the cleaning apparatus is ready for use.

The cleaning apparatus could comprise a reheater element, which is assigned to
the heating device or the discharge device in order to vaporize the cleaning fluid.
The cleaning fluid in the fluid tank can thus be brought to a first temperature and
can be brought to the final temperature and vaporized only just before exit from the
discharge device. Energy can thus be saved. By way of example, an

instantaneous heater can be used as reheater element.

The cleaning apparatus could comprise a metering device, which adds a
substance to the cleaning fluid. As a result of this measure, temperature-sensitive
cleaning agents or disinfectants can be mixed with the cleaning fluid just before
exit thereof from the discharge device. The metering device is preferably
positioned between the discharge device and fluid tank, but always after the flui

tank in the flow direction.

The cleaning apparatus is preferably embodied as a mop. A mop can be equipped
with sponges, textiles and/or nozzles, which feed the cleaning fluid from the

container to the floor and/or the surface to be cleaned.

The cleaning apparatus could be an autonomous cleaning robot. Such a robot can

move independently on surfaces to be cleaned and can clean these surfaces.
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The cleaning fluid of the cleaning robot could be heated at a docking station.
Furthermore, an accumulator of the cleaning robot can be charged at the docking
station and controls the temperature of or vaporizes the cleaning fluid as the
cleaning robot moves. The cleaning robot preferably produces steam as it moves.

As soon as the accumulator is empty, the cleaning robot returns to the docking

station in order to be charged. On this basis, it is also conceivable that the cleaning

robot at the docking station receives hot cleaning fluid from a stationary reservolr.

A cloth for use on a cleaning apparatus of the type described here could comprise
a planar main body, in which a hole is formed. The cloth can be stretched on a
frame, wherein an opening is provided in the frame, through which opening the
discharge device applies cleaning fluid to the floor to be cleaned and/or the
surface to be cleaned. Since a hole, which is largely aligned with the opening In
the frame, is also provided in the cloth, the cleaning fluid can be applied directly to

the floor to be cleaned and/or the surface to be cleaned and can be distributed

using the cloth. Furthermore, an abrasive effect can be exerted on stubborn dirt

using the cloth.
Furthermore, the hole in the textile main body could be covered with a flexible net-

like structure. Cleaning fluid can thus be applied to the floor to be cleaned and at

the same time an abrasive cleaning action can be exerted by the net-like structure.

The cloth can also be fabricated without hole.

Brief description of the drawing

In the drawing
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shows a schematic view of a container which is assigned a heat

store, of which the temperature can be controlled by a heating coll,

shows a further exemplary embodiment of a cleaning apparatus, in

which the heat store comprises phase change materials (PCMs),

shows a further exemplary embodiment of a cleaning apparatus, In
which a battery is integrated into the container, wherein the container

can be decoupled from the cleaning apparatus jointly with the battery,

shows a sectional illustration of a cleaning apparatus, in which a

heating device in the form of an immersion heater with a heating coill

is received in a fluid tank,

shows a further sectional view of the cleaning apparatus according to

figure 4, wherein the handle of the actuation device for the discharge

device is pulled upwardly,

shows a front view of the cleaning apparatus according to figures 4
and 5, wherein it is illustrated that an opening is formed in the frame,

and

shows a view of a cloth with a substantially triangular hole, wherein

the cloth is formed in order to be carried by the frame according to

figure 6.
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Embodiment of the invention

Fig. 1 shows a container 1 for holding a cleaning fluid 2, which can be assigned to

a cleaning apparatus for cleaning floors and/or surfaces.

The container comprises a discharge device 3 for discharging the cleaning fluid

onto a floor and/or a surface to be cleaned. The discharge device 3 is embodiea

as a spray nozzle.

The container 1 also has a heating device 4 for the heating and/or temperature

control of the cleaning fluid 2.

The heating device 4 comprises a first heating coil portion 5 for heating the
cleaning fluid 2, which is located within a tank 6. The heating device 4 further

comprises a second heating coil portion 7, which is received within a heat store 8.

The heat store 8 is held within the tank 6 and can thus deliver heat all around to

the cleaning fluid 2. The tank 6 is preferably thermally insulated with respect to the

atmosphere or surrounding environment.

The container 1 comprises a device 9 for filling the container 1. The container 1

further comprises a device 10 for coupling the container 1 to a cleaning apparatus.

Figure 2 shows a cleaning apparatus for cleaning floors and/or surfaces,
comprising a container 1’ for holding a cleaning fluid 2, a discharge device 3' for
discharging the cleaning fluid onto a floor and/or a surface to be cleaned, and a

heating device 4’ for the heating and/or temperature control of the cleaning fluid 2.



10

15

20

25

CA 02893297 2015-06-01

12

The heating device 4’ is assigned a heat store 5', which holds the cleaning fluid 2

alone or jointly with the heating device 4’ at a predefinable operating temperature.

The heating device 4’ and also the heat store 5' comprise phase change materials
(PCMs).

The discharge device 3'is embodied as a pump. The cleaning device comprises a
removable shaft or handle 11. Cleaning fluid 2 can be pumped from the container

1’ by a force transfer device 12.

Figure 3 shows a further exemplary embodiment of a cleaning apparatus for
cleaning floors and/or surfaces. The cleaning apparatus comprises a container 1"
for holding a cleaning fluid 2, a discharge device 3" for discharging the cleaning
fluid onto a floor and/or a surface to be cleaned, and a heating device 4" for the

heating and/or temperature control of the cleaning fluid 2.

The heating device 4" can be assigned a heat store 5", which holds the cleaning
fluid 2 alone or jointly with the heating device at a predefinable operating

temperature.

The discharge device 3” is embodied as a pump. The pump is connected to a

force transfer device 12'.

The heating device 4” heats the cleaning fluid 2 to an operating temperature that is

greater than 10 °C, but below 100 °C. This is also true in respect of figures 1 and

2.

The heating device 4” and/or the heat store 5” can be operated cordlessly. The

heating device 4” can be operated by a battery 13.
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The heat store 5 may comprise phase change materials, or what are known as
PCMs. The container 1" can be removed from the cleaning apparatus. The heating

device 4" and/or heat store 5" are integrated into the container 1.

The cleaning device is embodied as a mop.

Figure 3 in this respect shows a cleaning apparatus, which shows a removable

container 1”, in which a battery 13 is received. Cordless operation is thus possible.

Figures 4 to 6 show a further cleaning apparatus for cleaning floors ana/or

surfaces.

This comprises a container 1" for holding a cleaning fluid 2, a discharge device 3™
for discharging the cleaning fluid 2 onto a floor and/or a surface to be cleaned, and
a heating device 4" for the heating and/or temperature control and/or vaporization

of the cleaning fluid 2. The cleaning apparatus can be operated cordlessly.

A power cable 21 can be connected via an adapter 22 to the cleaning apparatus

and can be removed again for operation.

The container 1" for holding the cleaning fluid 2 is formed as a thermally insulated
fluid tank. The cleaning fluid 2 can be filled into this tank via a filling connection

33

1a’”.

Figure 6 shows that the cleaning apparatus comprises a frame 14™, wherein an
opening 15" is provided in the frame 14", through which opening the discharge

device 3" applies cleaning fluid 2 to the floor to be cleaned and/or the surface to

be cleaned.
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Figures 4 and 5 show that a display device 16" is provided, which indicates that an
operating temperature of the cleaning fluid 2 has been reached. The display

device 16" is formed as a whistle. The whistle is arranged in the vicinity of the

discharge device 3" in order to protect the operating individuals.

Furthermore, a fill level indicator 17" is provided, which indicates the quantity of
cleaning fluid 2 still available. The fill level indicator 17" comprises a tloat and a

flag, which can be seen from outside.

Furthermore, a reheater element 23 can be provided, which is assigned to the
heating device 4" or the discharge device 3™ so as to vaporize the cleaning fluid

2. Lastly, a metering device 24 can be provided, which adds a substance to the

cleaning fluid 2. This is illustrated in figure 5.

The discharge device 3" is operated by an actuation device, which comprises a

handle 3a”’. The handle 3a’” preferably cooperates with a rod, which actuates the

discharge device 3™ In figure 5 the handle 3a™ is pulled upwardly.

Figure 7 shows a cloth 18 for use on a cleaning apparatus according to figures 4 to

6. The cloth comprises a planar main body 19, in which a hole 20 is formed. The
cleaning fluid 2 can be applied through this hole 20 to a floor and/or a surface to

be cleaned. The cloth 18 has an outer edge line, which substantially describes a

triangle. The hole 20 is also substantially triangular.

Water, alcohol, oil, surfactant and/or a mixture of the aforementioned substances

can be used as cleaning fluid 2.
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CLAIMS:

A cleaning apparatus for cleaning floors and/or surfaces, comprising a
container (1, 1', 1", 1) for holding a cleaning fluid (2), a discharge device
(3, 3, 3", 3") for discharging the cleaning fluid (2) onto a floor and/or a
surface to be cleaned, and a heating device (4, 4, 4", 4’") for the heating

and/temperature control and/or vaporization of the cleaning fluid (2),

characterized in that the cleaning apparatus can be operated cordlessly.

The cleaning apparatus as claimed in claim 1, characterized in that the
heating device (4, 4, 4") is assigned a heat store (5, 5', 5”), which holds the
cleaning fluid (2) alone or jointly with the heating device (4, 4, 4") at a

predefinable operating temperature.

The cleaning apparatus as claimed in claim 1 or 2, characterized in that the
heating device (4, 4’, 4", 4”") heats the cleaning fluid (2) to an operating
temperature that is greater than 10 °C, but below 100 "C.

The cleaning apparatus as claimed in claim 1 or 2, characterized in that the
heating device (4, 4’, 4", 4””) heats the cleaning fluid (2) to an operating

temperature that is greater than 100 °C.

The cleaning apparatus as claimed in one of the preceding claims,

characterized in that the heating device (4", 4”’) is embodied as an electrical

resistance heater.

The cleaning apparatus as claimed in one of the preceding claims,

characterized in that the heating device (4"’) switches off automatically once
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a predefined operating temperature of the cleaning fluid (2) has been

reached.

The cleaning apparatus as claimed in one of the preceding claims,
characterized in that the heating device (4, 4', 4", 4") and/or the heat store

(5, 5’, 5”) can be operated cordlessly.

The cleaning apparatus as claimed in one of the preceding claims,

characterized in that the heating device (4", 4'"') can be operated by a
battery (13).

The cleaning apparatus as claimed in the preceding claim, characterized In
that the battery (13) can be charged by a charging apparatus which is held
either in or on the cleaning apparatus or in or on an external charging

station.

The cleaning apparatus as claimed in the preceding claim, characterized In
that both the charging apparatus and the heating device (4, 4', 4", 4™)
and/or the heat store (5, 5’, 5”) and/or the cleaning fluid (2) can be acted on

simultaneously with energy.

The cleaning apparatus as claimed in one of the preceding claims,

characterized in that the heating device (4", 4”’) can be operated by a mains

voltage.

The cleaning apparatus as claimed in one of the preceding claims,
characterized in that the heating device (4", 4”’) can be operated by liquid,

solid and/or gaseous fuels.
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The cleaning apparatus as claimed in one of claims 2 to 12, characterized In
that the heat store (5, 5’, 5”) comprises phase change materials, or what are

known as PCMs.

The cleaning apparatus as claimed in one of claims 2 to 13, characterized In

that the heat store (5, 5', 5”") comprises steel, zinc, aluminum, sugar or tin.

The cleaning apparatus as claimed in one of claims 2 to 14, characterized in
that the heat store (5, 5’, 5”) is surrounded at least in part by the container
(1, 1°, 17).

The cleaning apparatus as claimed in one of claims 2 to 15, characterized in

that the heat store (5, 5', 5”) is in contact with the container (1, 1°, 17).

The cleaning apparatus as claimed in one of the preceding claims,
characterized in that the container (1, 1’, 17, 1"”") can be removed from the

cleaning apparatus.

The cleaning apparatus as claimed in one of the preceding claims,
characterized in that the heating device (4, 4', 4", 4”’) and/or the heat store

(5, 5°, 5”) is/are removable from the cleaning apparatus.

The cleaning apparatus as claimed in one of the preceding claims,
characterized in that the heating device (4, 4’, 4”, 4”’) and/or the heat store

(5, 5, 5”) is/are integrated into the container (1, 1, 17, 1),

The cleaning apparatus as claimed in one of the preceding claims,

characterized by a separability from a charging station.
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The cleaning apparatus as claimed in one of the preceding claims,
characterized in that the discharge device (3, 3, 3", 3"") is insulated with

respect to the surrounding environment.

The cleaning apparatus as claimed in one of the preceding claims,

characterized in that the discharge device (3, 3, 3", 3"”) can be heated.

The cleaning apparatus as claimed in one of the preceding claims,
characterized in that the discharge device (3, 3’, 3", 3"") is mechanically,

pneumatically, hydraulically and/or electrically operable.

The cleaning apparatus as claimed in one of claims 1 to 12 and 17 to 23,
characterized in that the container (1'”) for holding the cleaning fluid (2). is

formed as a thermally insulated fluid tank

The cleaning apparatus as claimed in one of the preceding claims,
characterized by a frame (14’”), wherein an opening (15™) is provided in the
frame (14"}, through which opening the discharge device (3™') applies

cleaning fluid (2) to the floor to be cleaned and/or the surface to be cleaned.

The cleaning apparatus as claimed in one of the preceding claims,
characterized by a display device (16""), which indicates that an operating

temperature of the cleaning fluid (2) has been reached.

The cleaning apparatus as claimed in the preceding claim, characterized In

that the display apparatus (16"") is formed as a whistle.

The cleaning apparatus as claimed in claim 27, characterized in that the

whistle is arranged in the vicinity of the discharge device (3™).
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The cleaning apparatus as claimed in one of the preceding claims,
characterized by a fill level indicator (17"”), which indicates the quantity of

cleaning fluid (2) still available.

The cleaning apparatus as claimed in one of the preceding claims,
characterized by a reheater element (23), which is assigned to the heating

device (4”) or the discharge device (3") so as to vaporize the cleaning fluid

(2).

The cleaning apparatus as claimed in one of the preceding claims,
characterized by a metering device (24), which adds a substance to the

cleaning fluid (2).

The cleaning apparatus as claimed in one of the preceding claims,

characterized by an embodiment as a mop.

The cleaning apparatus as claimed in one of the preceding claims,

characterized by an embodiment as an autonomous cleaning robot.

A cloth (18) for use on a cleaning apparatus as claimed in one of claims 25

to 33, comprising a planar main body (19), in which a hole (20) is formed.
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Fig. 5
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Fig. 7
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