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FLOOR TREATMENT SYSTEM AND METHOD FOR
OPERATING SUCH A SYSTEM

The invention relates to a floor treatment system, comprising a mobile floor
treatment apparatus and a docking station therefor, wherein the floor treatment
apparatus comprises a control device, at least one control line coupled thereto,
and an electrical energy storage device for supplying energy to the floor
treatment apparatus, wherein the floor treatment system comprises a detection
device for determining whether the floor treatment apparatus is in the docked
position.

The present invention further relates to a method for operating a floor treatment
system.

The floor treatment system is for example a floor cleaning system, wherein the
floor treatment apparatus takes the form of a floor cleaning apparatus. This may
have at least one cleaning unit for cleaning the floor surface, to which a cleaning
liquid (usually water) may preferably be applied from a reservoir for enhancing
the cleaning action. Loosened dirt and cleaning liquid may preferably be taken
up from the floor surface and transferred to a dirty liquid container of the floor
treatment apparatus.

The floor treatment apparatus may take a form that is self-propelling and self-
steering in order to enable autonomous treatment of the floor surface. The floor

treatment apparatus is thus in particular a robot.

As an alternative or in addition, it may be provided for the floor treatment
apparatus to be guided manually. An operator may guide the floor treatment
apparatus over the floor surface. Optionally, a drive for a travelling gear may be

present.

In a floor treatment system of the type mentioned in the introduction, a docking
station is provided for the floor treatment apparatus. The floor treatment
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apparatus can move/be moved to the docking station, autonomously or guided
by an operator, and adopt a docked position there. This enables a consumable
component to be supplied to the floor treatment apparatus. This is for example
electrical energy supplied to the energy storage device. It is also conceivable to
supply a liquid, for example the above-mentioned cleaning liquid for the
reservoir. Once filling with the consumable component has been performed, the
floor treatment apparatus can leave the docking station, and floor treatment can

continue.

EP 1 762 165 A2 describes a floor treatment system taking the form of a floor
cleaning system. In a filling position, a cleaning robot can transmit a wireless
signal to a base station. Then, the base station moves a filling conduit into
position in order to fill a liquid container of the robot. As a result, the base
station is highly complex. Further, as the consumable component, electrical
energy can be supplied to the robot, wherein, in a docked position of the robot,
exposed electrical contact elements on the base station and on the robot can
make an electrical connection. There is a risk of undesired short circuit by a
conductive article, in particular of the contact elements on the station, resulting

in damage to the base station.

WO 2015/082017 A1l discloses an advantageous floor cleaning system in which
the risk of electrical short circuit of both contact elements on the station and
contact elements of the floor cleaning apparatus is reduced.

In US 5,959,423 as well, a floor cleaning system having a cleaning robot and a
base station therefor is described, wherein the base station receives optically
transmitted signals from the robot for filling it with a cleaning liquid, and
consequently is highly complex. Similarly to the floor cleaning system in
accordance with EP 1 762 165 A2, there is a risk of malfunction.

EP 2 648 307 describes a robot system in accordance with the preamble of claim
1.
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It is the object of the present invention to provide a floor treatment system and
a method for operating such a system that is of low complexity. Further, it is
preferably desirable for the floor treatment system to have a high level of
operational safety, in particular for supplying a consumable component to the
floor treatment apparatus.

This object is achieved by a floor treatment system in accordance with claim 1.

The invention arises from the consideration that the floor treatment apparatus
comprises a control device that is needed in particular for controlling an
autonomous floor treatment apparatus. However, typically a manually guided
floor treatment apparatus also has a control device of this kind, which receives
user inputs at an operating device and controls functional units such as a
cleaning tool, a driving device or a cleaning agent metering device in
dependence on the user inputs. In the floor treatment system in accordance with
the invention, it is provided, when the floor treatment apparatus is in the docked
position, for control lines of the floor treatment apparatus and of the docking
station to be coupled to one another in contact-based manner by way of control
line connection elements. This makes it possible to actuate or control the at least
one actuator reliably and without faults, wherein in particular the supply of a
consumable component from the docking station to the floor treatment
apparatus is enabled or disabled by way of the at least one actuator. Moreover,
a control device in the docking station can be dispensed with, with the result
that the docking station is of low complexity. The risk of malfunction is
extremely low. For this purpose, the detection device is further provided to
determine the fact that the floor treatment apparatus is actually in the docked
position. Consequently, erroneous actuation or control of the at least one
actuator can be avoided, as a result of which the floor treatment system has a
high level of operational safety.

It has proved advantageous for the floor treatment apparatus to have the
electrical energy storage device. Electrical energy for controlling or actuating the
at least one actuator can be provided by the floor treatment apparatus. There is
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no need for a separate energy supply in the docking station for the at least one

actuator.

By way of the control lines and possible return lines of the floor treatment
apparatus and the docking station, it is possible to close a control circuit into
which the at least one actuator is connected on the station side. This is

discussed in more detail below.

The energy storage device preferably comprises at least one rechargeable
battery. The control device preferably has an on-board charging unit that can be

used to control a charging procedure for the at least one battery.

It has proved favorable if the floor treatment apparatus comprises an energy
supply line and the docking station comprises an energy supply line, wherein,
when the floor treatment apparatus is in the docked position, the energy supply
lines are coupled to one another in contact-based manner by way of energy
supply connection elements, and if the at least one actuator comprises or forms
an electrical switch actuator by which the energy supply line of the docking
station is activatable by the control device in order to apply electrical energy to
the at least one battery for charging. Electrical energy may be provided from the
docking station, which is for example connected to a power supply network, by
way of the energy supply lines for charging the at least one battery. The
detection device and the switch actuator ensure that electrical energy is only
applied to the energy supply connection elements once the floor treatment
apparatus is in the docked position and the switch actuator activates the energy
supply line. As a result, electrical voltage on the station side can be avoided until
the floor treatment apparatus adopts the docked position. This enhances the
operational safety of the floor treatment system. The present embodiment is
particularly advantageous if a mains voltage of for example approximately 230 V

or approximately 120 V is applied across the energy supply connection elements.

It will be appreciated that the floor treatment system has in particular return

lines in the docking station and in the floor treatment apparatus for the electrical
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energy supply lines, for forming a charging circuit that can be closed by way of

the energy supply connection elements.

Favorably, the energy supply connection elements are formed separately from
the control line connection elements. This makes it possible to avoid any
malfunctions between currents through the control lines on the one hand and
the energy supply lines on the other, or from potential differences between the
control lines on the one hand and the energy supply lines on the other hand. The
electromagnetic compatibility of the floor treatment system is enhanced.

For this last advantage, it is particularly favorable if the energy supply
connection elements and the control line connection elements are spatially
separated and are arranged spaced from one another on the floor treatment

apparatus and the docking station.

For example, it is provided for the floor treatment apparatus and/or the docking
station to comprise a connection unit that receives a respective energy supply
connection element and a respective control line connection element. Both the
floor treatment apparatus and the docking station can comprise a respective
connection unit. A respective pair of connection elements (for control lines or for
energy supply lines) can comprise or form a plug connector and a socket. The
plug connector can be arranged on the station side and the socket on the
apparatus side, or vice versa. At least one connection unit can be held on the
docking station or the floor treatment apparatus such that its position is
variable, in order to facilitate docking of the floor treatment apparatus.

Advantageously, the switch actuator is controllable by the control device for
deactivating the energy supply line of the docking station. For ending the
docking procedure, the energy supply line can be deactivated. This allows the
energy supply connection elements to be de-energized on undocking, in order to
avoid electrical discharge. This enhances the operational safety of the floor

treatment system.
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It may be provided for the energy supply lines and the energy supply connection
elements to be designed for a mains voltage supply, in particular AC voltage of

approximately 230 V or approximately 120 V.

As an alternative or in addition, it may be provided for the control lines and the
control line connection elements to be designed for a low voltage, in particular
DC voltage of approximately 24 V or approximately 12 V. The low voltage may

be a so-called extra-low voltage (ELV).

In an advantageous embodiment of the floor treatment system, it is provided for
the at least one actuator to be actuatable or controllable by the provision of an
electrical potential difference and/or by the transmission of a control signal from

the control device.

It is advantageous if the docking station comprises a plurality of actuators, and if
the floor treatment apparatus and the docking station each have a plurality of
control lines, wherein a respective actuator is controllable by way of a control
line of the floor treatment apparatus and a control line of the docking station,
and if a respective common control line connection element is provided on the
floor treatment apparatus and the docking station for the respective control

lines. This enables on the one hand a structurally simple form of the control line
connection elements and on the other a reliable coupling between corresponding

control lines.

It proves favorable if the floor treatment apparatus comprises a return line that
is coupled to the control device, and if the docking station comprises at least one
return line, and between this and the at least one control line of the docking
station there is connected the at least one actuator, wherein, when the floor
treatment apparatus is in the docked position, the return lines are coupled to
one another by way of connection elements, and a control circuit is formed by
way of the control lines and the return lines. In the docked position, a current
can flow through the control lines, the at least one actuator and the return lines,
as a result of which the at least one actuator is actuatable by the control device.
The polarity of the control lines and the return lines may be such that the
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current flow is first through the control lines and then through the return lines,
or first through the return lines and then through the control lines. Accordingly,

the return lines may also be regarded as supply lines.

For functioning of the at least one actuator, it may be provided for the return
lines to be at a first potential, for example earth potential, and for the control
lines to be raised to a second potential, for example a low-voltage potential of
approximately 24 V or approximately 12 V, for actuating the at least one
actuator.

Favorably, the return lines of the floor treatment apparatus and the docking
station are coupled to one another by way of the respective control line
connection element of the floor treatment apparatus and the docking station. As
a result, separate connection elements for the return lines can be dispensed
with. The control line connection elements may for example receive respective

electrical contact elements for the control lines and the return lines.

It is advantageous if the floor treatment apparatus and the docking station each
comprise a common return line, wherein the return line of the floor treatment
apparatus is coupled to the control device and a respective actuator is connected
between the return line of the docking station and the respective control line
thereof. It is possible for only one return line to be provided in each case on the
station side and on the apparatus side in order to achieve a structurally simple
form of the floor treatment system. The return lines are preferably at a common
potential, for example earth potential. By way of a respective actuator, a

respective control line is connected on the station side to the return line thereof.

It proves advantageous if, for determining whether the floor treatment
apparatus is in the docked position, the detection device is configured to
determine whether the floor treatment apparatus and the docking station are in
electrically conductive contact. This enables a structurally simple form and at the
same time reliable functioning of the detection device.
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In an advantageous embodiment of the floor treatment system, the detection
device comprises the control device and detection lines in the floor treatment
apparatus coupled thereto, which are electrically conductively connected to one
another in the docked position of the floor treatment apparatus by way of a
contact bridge at the docking station. When the floor treatment apparatus
adopts the docked position, a detection circuit is closed by way of the detection
lines in the floor treatment apparatus and the contact bridge of the docking
station that connects the detection lines to one another. This can be detected by
the control device and interpreted as positive determination of adoption of the

docked position.

Advantageously, the detection lines are coupled to one another with the contact
bridge by way of the control line connection elements of the floor treatment
apparatus and the docking station. As a result, it is possible to dispense with
separate connection elements for the detection lines and the contact bridge, and
the floor treatment system can be given a structurally simple form.

It may advantageously be provided for at least one actuator of the docking
station to be connected into the contact bridge. When the docked position is
adopted, in this way a circuit through the at least one actuator is closed. As a
result, on the one hand adoption of the docked position can be detected. On the
other hand, it is possible already to check the functionality of the actuator before
it is actuated or controlled. An actuator of this kind is for example a switch
actuator, in particular a relay, by way of which an energy supply line of the
docking station is activatable or deactivatable.

It may advantageously be provided for the detection device to comprise the
control device by which an electrically conductive connection through a
respective control line of the floor treatment apparatus and of the docking
station, at least one actuator and a respective return line of the floor treatment
apparatus and of the docking station is detectable, wherein these return lines
are coupled to one another in the docked position. The control line and the
return line of the floor treatment apparatus may in particular be regarded as the
above-mentioned detection lines. The control line and the return line of the
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docking station and the at least one actuator connected between them may form
the above-mentioned contact bridge.

Advantageously, it is provided that by means of the control device electrically
conductive connections via respective control lines of the floor treatment
apparatus and the docking station through two or more actuators are detectable.
This allows the functionality of the two or more actuators to be checked before

they are actuated or controlled.

It is favorable if the at least one actuator comprises or forms an electrical switch
actuator, in particular a relay, for selectively activating or deactivating an energy
supply line of the docking station.

The switch actuator may for example, as mentioned above, activate the energy
supply line of the docking station in order to apply electrical energy to the floor
treatment apparatus.

As an alternative or in addition, it may be provided for the docking station to
comprise a pumping unit that is configured to be acted upon by the energy
supply line and by way of which liquid is conveyable in a fluid conduit of the
docking station. By way of the switch actuator, the pumping unit can be
switched on or off in order to convey liquid when required. For example, a dirty
liquid container of the floor treatment apparatus may be emptied into a
container of the docking station (for example a collection container), and the
dirty liquid can be pumped out of the container and supplied to a liquid drainage

network.

In an advantageous embodiment of the floor treatment system, the docking
station comprises a supply conduit through which a liquid is suppliable to the
floor treatment apparatus and into which there is connected a valve. The liquid
is in particular the above-mentioned cleaning liquid, specifically water, which can
be stored in a reservoir of the floor treatment apparatus. The supply conduit can
be coupled to a corresponding liquid conduit of the floor treatment apparatus by

way of respective connection elements when the floor treatment apparatus is in
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the docked position. The reservoir can be filled by way of the liquid conduit. As
an alternative, it may be provided, when the floor treatment apparatus is
docked, for the supply conduit to enable direct filling of the reservoir, in that a
container wall thereof is opened and liquid can flow out of the supply conduit
and into the container. The supply conduit can be selectively opened or blocked
by the valve.

As mentioned, it may be provided, when the floor treatment apparatus is in in
the docked position, for the supply conduit to be in fluidic connection with a
liquid conduit of the floor treatment apparatus by way of respective connection
elements. The connection elements are preferably arranged in the above-

mentioned connection units.

The at least one actuator preferably comprises or forms a valve actuator by way
of which the valve for selectively unblocking or blocking the supply conduit is
actuatable. When the floor treatment apparatus is docked, the control device can
open the supply conduit by actuating the valve actuator, for example for filling
the reservoir. Once the reservoir is filled, the control device can block the supply

conduit by actuating the valve actuator.

As an alternative or in addition, it may be provided for a valve actuation
element, to which electrical energy is applicable by an energy supply line of the
floor treatment system, to be coupled to the valve.

An advantageous embodiment of the floor treatment system is characterized in
that the floor treatment apparatus has a contact element that, in the docked
position, makes mechanical contact with, and actuates, an electrical switching
element that is connected into the energy supply line, as a result of which
electrical energy is applied to the valve actuation element by way of the energy
supply line. In the present embodiment, the valve in the supply conduit may also
be actuated with no actuator provided. In this way, the complexity of the floor
treatment system may be further reduced. The contact element, for example a
push button, slide or similar, can make mechanical contact with the switching
element. By applying electrical energy to the valve actuation element, the supply
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conduit can be opened. When the floor treatment apparatus is undocked, the
mechanical contact between the contact element and the switching element is
removed, and the supply conduit is blocked. An embodiment of this kind offers
the advantage that the docking station can be used even with structurally simple
floor treatment apparatuses and without a control device, so it is highly
versatile. With a floor treatment apparatus of this kind, it is possible at least to
supply liquid as a consumable component without the need to actuate or control

an actuator for this purpose.

The same advantages are achieved by an advantageous embodiment of another
kind in which the energy supply line comprises a first line portion and a second
line portion in the docking station which, when the floor treatment apparatus is
in the docked position, are electrically conductively connected to one another by
way of a contact bridge on the floor treatment apparatus. In the docked
position, a current can flow over the line portions and the contact bridge in order
to be applied to the valve actuation element.

Favorably, the line portions are coupled by way of the control line connection
elements of the docking station and the floor treatment apparatus with the
contact bridge. This enables a structurally simple form in which separate
connection elements for the line portions and the contact bridge can be
dispensed with.

Advantageously, a voltage converter is connected into the energy supply line for
converting a mains voltage from a power supply network on the input side into a
low voltage applied across the valve actuation element. Electrical safety at the
docking station is enhanced by the fact that no mains voltage is applied across

the valve actuation element.

It is advantageous if there is connected into the energy supply line a timing
member by way of which electrical energy is applied to the valve actuation
element with a delay after actuation of the switching element or after a
conductive connection is made between the line portions by way of the contact
bridge. Once the switching element has been actuated or the contact has been
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closed by way of the contact bridge, the valve can be actuated for opening the
supply conduit with a delay of preferably a few seconds. In order to enhance
operational safety, this may be provided in order to ensure that any connection
elements of the supply conduit and the liquid conduit of the floor treatment
apparatus are in fluid-tight connection with one another.

It is favorable if the floor treatment apparatus has a liquid container and an
outlet conduit that is connected thereto and into which a valve is connected, and
if at least one actuator comprises or forms an electrical valve actuator or drive
actuator for the valve, by way of which the valve is actuatable for selectively
unblocking or blocking the outlet conduit. The liquid container is for example the
above-mentioned dirty liquid container for receiving a dirty liquid. In the docked
position, the actuator can be controlled or actuated in order to open the outlet
conduit. For example, the liquid container is emptied into the above-mentioned
collection container of the docking station. After emptying, the outlet conduit can
be blocked again.

It may be provided for at least one actuator to be controllable by the control

device in dependence on at least one input signal supplied to the control device.

The input signal may for example be or comprise a level signal of a level sensor
that is associated with a liquid container of the floor treatment apparatus or the
docking station, wherein the at least one actuator comprises or forms a valve
actuator for selectively unblocking or blocking a fluid conduit of the docking
station or of the floor treatment apparatus. If the liquid container is a reservoir,
then by way of the input signal the control device can preferably determine
whether it is to be filled or whether, during filling, a predeterminable level has
been reached. The fluid connection may be opened or blocked as necessary. If
the liquid container is for example a collection container of the docking station
for dirty liquid, the level can be detected and an electrical switch actuator for
actuating the above-mentioned pumping unit can be controlled or actuated as

necessary.
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An input signal may be or comprise a charge condition signal of a rechargeable
battery of the floor treatment apparatus, wherein the at least one actuator
comprises or forms an electrical switch actuator for selectively activating or
deactivating an energy supply line of the docking station. If the battery is to be
charged, the energy supply line can be activated by way of the switch actuator.
Once the battery is sufficiently charged, the energy supply line can be
deactivated by way of the switch actuator.

In an advantageous embodiment of the floor treatment system, the floor
treatment apparatus may be self-propelling and self-steering in order to enable

autonomous treatment of a floor surface.

As an alternative or in addition, it may be provided for the floor treatment
apparatus to be guided manually and to be guided over the floor surface by an

operator. This may be a ride-on apparatus or a walk-behind apparatus.

Depending on the mode of operation, it may be provided for the floor treatment
apparatus to be operated in self-propelling and self-steering manner or with

manual guidance.

Advantageously, the floor treatment apparatus may be a floor cleaning
apparatus and have at least one cleaning unit for cleaning a floor surface. For
example, the cleaning unit comprises a roller-shaped or plate-shaped cleaning
tool that is drivable in rotation. Further, the floor treatment apparatus may
comprise a reservoir for a consumable component in the form of a cleaning

liquid, and/or a dirty liquid container.

The floor treatment apparatus may in particular be a scrubber/vacuum cleaner.

As already mentioned, the present invention also relates to a method in
accordance with claim 18. A method in accordance with the invention that
achieves the object mentioned in the introduction, for operating a floor
treatment system that comprises a mobile floor treatment apparatus and a
docking station therefor, provides, when the floor treatment apparatus is in a
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docked position, for connection elements of the floor treatment apparatus and
the docking station to be coupled to one another in contact-based manner, and
for an electrical connection to be formed between a control device of the floor
treatment apparatus and at least one actuator arranged in the docking station
by way of respective control lines of the floor treatment apparatus and the
docking station, wherein it is determined if the floor treatment apparatus is in
the docked position, and, if this is determined positively, the at least one
actuator is controlled or actuated by the control device by way of the control

lines.

The advantages that have already been mentioned in the context of the
explanation of the floor treatment system in accordance with the invention can
likewise be achieved by the method. Reference may be had to the explanations
above in this regard.

Advantageous exemplary embodiments of the method in accordance with the
invention are apparent from advantageous embodiments of the floor treatment
system in accordance with the invention. In this regard too, Reference may be

had to the statements above.

The description below of a preferred embodiment of the invention serves, in
conjunction with the drawing, to explain the invention in more detail. In the

drawing:

Figure 1 shows a side view of a floor treatment system in accordance with the
invention, comprising a docking station and a floor treatment apparatus adopting
a docked position thereto and taking the form of a floor cleaning apparatus;

Figure 2 shows a schematic block diagram of (part of) the floor treatment

system from Figure 1;

Figure 3 shows a simplified perspective illustration of part of a front side of the
floor treatment apparatus from Figure 1, wherein a connection unit having a

plurality of connection elements of the floor treatment apparatus is illustrated;
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Figure 4 shows a simplified perspective illustration of part of the docking station
from Figure 1, wherein a connection unit having a plurality of connection

elements of the docking station is illustrated;

Figure 5 shows schematically mutually coupled connection elements of the floor

treatment apparatus and the docking station, in a block diagram;

Figure 6 shows a further preferred embodiment of a floor treatment system in

accordance with the invention, in a manner corresponding to Figure 2;

Figure 7 shows schematically mutually coupled connection elements of the floor

treatment apparatus and the docking station; and

Figure 8 shows a third preferred embodiment of a floor treatment system in

accordance with the invention, in a manner corresponding to Figure 2.

Figures 1 and 2 show an advantageous embodiment, designated by the
reference numeral 10, of a floor treatment system in accordance with the
invention that has a floor treatment apparatus 12 and a docking station 14
therefor. The floor treatment apparatus 12 takes the form of a floor cleaning
apparatus 16 and is designated the apparatus 16 below for the sake of
simplicity. The apparatus 16 serves to clean a floor surface 18.

The apparatus 16 comprises a housing 20 having a travelling gear 22 held on
the underside thereof, for rolling on the floor surface 18. The apparatus 16, a
scrubber/vacuum cleaner, further comprises a cleaning unit 24 that has in
particular at least one roller-shaped or plate-shaped cleaning tool (not shown)
that is drivable in rotation about an axis of rotation. A further cleaning unit in
the form of a dirt receiving device 26 is provided. The dirt receiving device 26
comprises a suction bar 28 and a suction unit 30, in order to apply negative

pressure to the suction bar 28.
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In the present document, indications of position and orientation such as “below”,
“above” or similar are to be understood in relation to a position of use of the

floor treatment system 10 on the floor surface 18.

Further, the apparatus 16 comprises a reservoir 32 for a cleaning liquid, in
particular water, and a dirty liquid container 34. When the apparatus 16 is in
operation, cleaning liquid from the reservoir 32 can be used for application to
the floor surface 18. Under the action of the cleaning unit 24, the floor surface
18 can be cleaned, wherein the cleaning liquid serves to enhance the cleaning
action. As a supplementary measure, a chemical cleaning agent may be added.
The mixture of dirt and cleaning liquid - the dirty liquid — can be taken up from
the floor surface 18 by the dirt receiving device 26 and deposited in the dirty

liquid container 34.

The apparatus 16 comprises a liquid conduit 36 with a connection element 40
that is arranged on a front side 38 of the apparatus 16, in the present case a
connection nipple. The liquid conduit 36 branches into a first conduit portion 42,
which opens into the reservoir 32, and a second conduit portion 44, which opens

into the dirty liquid container 34.

The term “front side” relates to a direction of longitudinal or principal movement
of the apparatus 16. In the docked position of the apparatus 16, the front side
38 faces an end face of the docking station 14.

Valves 46, 48 are connected into the conduit portions 42, 44. A control device
50 of the apparatus 16 is coupled to the valves 46, 48 in a signally active
manner. The conduit portions 42 and 44 may be selectively blocked or opened
by the control device 50. This provides the possibility, discussed in more detail
below, of filling the reservoir 32 or rinsing and hence cleaning the dirty liquid

container 34.

A respective level sensor 52 on the reservoir 32 and on the dirty liquid container

34 is coupled to the control device 50 in a signally active manner, in order to
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provide the control device 50 with a level signal relating the liquid level in the
reservoir 32 and the dirty liquid container 34 respectively.

Connected to an outlet opening of the dirty liquid container 34 is an outlet
conduit 54. A valve 56 which is actuatable in a manner described below is
connected into the outlet conduit 54. At the end of the outlet conduit 54 there is

arranged a connection element 58 that is positioned on the front side 38.

The apparatus 16 comprises an energy storage device 60 for supplying energy,
having at least one rechargeable battery 62. Electrical energy from the energy
storage device 60 serves to provide an internal supply to the apparatus 16 and

actuators of the docking station 14 in a manner explained below.

The apparatus 16 can be supplied with electrical energy by way of an energy
supply line 64. The energy supply line 64 is connected to the control device 50
and has an energy supply connection element 66 arranged on the front side 38.

Moreover, the apparatus 16 has a plurality of control lines, which are illustrated
in Figure 2 as common control lines and are designated by the reference
numeral 68. The control lines 68 are connected to the control device 50. At an
end, the control lines 68 have a control line connection element 70 in which
electrical contact elements 78 of all the control lines 68 are received. The control
line connection element 70 is arranged on the front side 38. Figure 5 shows the
control lines 72, 73, 74 and 76 of the apparatus 16, which in the illustration of
Figure 2 are illustrated jointly by the control line 68. Respective electrical contact

elements 78 are likewise illustrated in Figure 5.

For the sake of clarity, Figure 2 also dispenses with the illustration of a common
return line 80 of the apparatus 16, which is coupled to the control device 50. A
different electrical potential can be applied across the control lines 68 — with
reference to the example in Figure 5 the control lines 72, 73, 74 and 76 - from
that across the return line 80. A contact element 78 at the end of the return line
80 is likewise received in the control line connection element 70. The return line

80 may in particular be at earth potential.
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Figure 2 also shows the energy supply line 64 as unipolar, as are signal lines of
the level sensors 52 and control lines for the valves 46, 48 and a line for
controlling the suction unit 30. It will be appreciated that it will be clear to those
skilled in the art that these lines may be multi-polar. In particular, a return line

(not shown in the drawing) is provided for the energy supply line 64.

On the front side 38, the apparatus 16 comprises a connection unit 82. The
connection unit 82 has a housing 84 in which the connection element 40 of the
liquid conduit 36, the energy supply connection element 66 of the energy supply
line 64 and the control line connection element 70 of the control lines 68 and the
return line 80 are received. The connection element 40 is positioned between the
energy supply connection element 66 and the control line connection element 70
(these being in the form of sockets in the present case) such that these last are
at a spacing from one another. This serves to enhance the operational safety
and electromagnetic compatibility of the floor treatment system 10.

The apparatus 16 may be a self-propelling and self-steering floor cleaning
apparatus (a floor cleaning robot) by which the floor surface 18 may be cleaned
autonomously. The control device 50 can control the movements of the

apparatus 16, its cleaning units and the suction unit 30.

As an alternative or in addition, it may be provided for the apparatus 16 to be
guided manually, and to be guided over the floor surface 18 by an operator. A
drive for the travelling gear 34 may be provided. The operator may operate the
apparatus 16 by way of a handle 86, which is illustrated schematically in Figure

1 and comprises in particular a gripping device.

The docking station 14 comprises a housing 88 that has a supply conduit 90. The
supply conduit 90 is a liquid conduit that is connectable by way of a connection
element 92 to a liquid supply network. At the other end, the supply conduit 90
comprises a connection element 94 for connecting to the connection element 40.
A valve 98 is connected into the supply conduit 90 and is coupled to an actuator

of the docking station 14, namely a valve actuator 100.
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Further provided in the housing 88 is a collection container 102 for dirty liquid
into which there opens a supply conduit 104 of the docking station 14. A

connection element 106 can be coupled to the connection element 58.

On the output side of the collection container 102 there is connected a drainage
conduit 108 for dirty liquid. A pumping unit 110 of the docking station 14 is
connected into the drainage conduit 108. When the pumping unit 110 is
activated, dirty liquid can be pumped out of the collection container 102 and

supplied to a liquid drainage network by way of a connection element 112.

The docking station 14 comprises an energy supply line 114 that is connectable
to a power supply network. At the end of the energy supply line 114, an energy
supply connection element 116 for coupling to the energy supply connection
element 66 is provided. An energy supply line 118 to which the pumping unit
110 is connected branches off from the energy supply line 114.

The docking station 14 comprises further actuators, namely an electrical switch
actuator 120 for selectively activating or deactivating the energy supply line
114. Moreover, an electrical switch actuator 122 is provided for selectively
activating or deactivating the energy supply line 118. The switch actuators 120,

122 take the form of relays.

Moreover, the docking station 14 comprises a further actuator, in the present
case taking the form of a valve actuator 124. The valve actuator 124 operates
the valve 56 for selectively opening or blocking the outlet conduit 54. The valve
actuator 124 may for example be a drive actuator for a valve 56 taking the form
of a hose clamp in order selectively to clamp off or open a hose-like outlet
conduit 54.

Like the apparatus 16, the docking station 14 comprises a plurality of control
lines. The control lines are provided for actuating or controlling the actuators
100, 120, 122 and 124 and, for the sake of clarity, are symbolized in certain
portions in Figure 2 by a common control line 126. As is likewise clear from
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Figure 2 and Figure 5, the control lines 126 comprise a control line 128 that is
connected to the valve actuator 100 and associated with the control line 72.
Further, a control line 130 is provided that is connected to the switch actuator
120 and associated with the control line 73. Moreover, the control lines 126
comprise a control line 132 that is connected to the switch actuator 122 and
associated with the control line 74. Further, the control lines 126 comprise a
control line 134 that is connected to the valve actuator 124 and associated with

the control line 76.

Contact elements 136 on the ends of the control lines 126 are received in a
common control line connection element 138 for coupling to the control line

connection element 70.

Accordingly, like the apparatus 16, the docking station 14 comprises a return
line 140 associated with the control lines 126. A common return line 140 is
provided, and a different electrical potential from that across the return line 140
is applicable across the control lines 126. For example, the return line is at earth
potential. A contact element 136 of the return line 140 is also received in the

control line connection element 138.

A level sensor 142 is provided, and by way of this the level of liquid in the
collection container 102 is determinable. The level sensor 142 is connected to
the control line connection element 138 by way of a signal line 144. A
corresponding signal line (not shown in the drawing) is provided in the
apparatus 16 and connected to the control line connection element 70 in order

to provide a level signal of the level sensor 142 to the control device 50.

Like the energy supply line 64, the energy supply lines 114, 118 can comprise
return lines (not illustrated in the drawing). The same applies to the signal line

144, whereof the return line may also be formed by the return line 140.

The docking station 14 comprises a connection unit 146 that is arranged on an
end face 148 of the docking station 14 facing the apparatus 16. The connection
unit 146 has a housing 150 that is preferably held on the docking station 14
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such that its position is variable in order to facilitate docking of the apparatus
16.

The housing 150 receives the connection element 94, which in the present case
takes the form of a socket. The energy supply connection element 116 and the
control line connection element 138 are arranged on mutually remote sides of

the connection element 94, which is positioned between them.

The energy supply lines 64, 114 and 118 and the energy supply connection
elements 66, 116 are designed for a mains voltage supply, for example
approximately 230 V or approximately 120 V. In contrast, the control lines 68
and 126 and the control line connection elements 70, 138 are designed for a low

voltage, for example approximately 24 V or approximately 12 V.

The apparatus 16 can be moved into a docked position on the docking station 14
for filling up or recharging a consumable component, or draining off dirty liquid.
This may be performed automatically, controlled by the control device 50, or
guided manually by an operator. A trigger for moving into the docked position
may be for example a signal from one of the level sensors 52, resulting from an
empty reservoir 32 or a full dirty liquid container 34, and/or a signal from the
energy supply device 60 if the charge condition thereof falls below a threshold

value.

For adopting the docked position, the apparatus 16 moves up to the docking
station 14 such that the connection units 82, 146 are joined to and in particular
inserted into one another. Here, the connection elements 40 and 94 may be
coupled to one another in fluidic connection, and the energy supply connection
elements 66 and 116 and the control line connection elements 70 and 138 may
be electrically coupled to one another in contact-based manner. The liquid
conduit 36 is connected to the supply conduit 90. The energy supply line 64 is
connected to the energy supply line 114. The control lines 68 are connected to
the control lines 126, and the return line 80 to the return line 140. Moreover, the
connection elements 58 and 106 may be coupled for forming a fluidic connection
between the outlet conduit 54 and the supply conduit 104.
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Accordingly, in the docked position the control lines 72 and 128, 73 and 130, 74
and 132 and 76 and 134 are electrically connected to one another by way of the
respective contact elements 78 and 136. This makes it possible, as explained
below, to actuate or control the actuators 100, 120, 122 and 124 from the
control device 50 by way of a respective control circuit. Here, the control device
50 of the apparatus 16 can be used. For reducing the complexity of the floor
treatment system 10, it is not necessary for the docking station 14 to comprise a
separate control device. The electrical energy can be provided by the energy
supply device 60.

For enhancing the operational safety of the floor treatment system 10, it further
has a detection device 152 in order to determine when the apparatus 16 adopts
the docked position on the docking station 14. The detection device 152
comprises the control device 50 and detection lines 154, 156 in the apparatus 16
that are coupled to the control device 50. In the present case, the detection lines

154, 156 are formed for example by the control line 73 and the return line 80.

On the station side, the detection device 152 comprises a contact bridge 158.
The detection device 152 is in a form such that, for determining whether the
apparatus 16 is in the docked position 14, it is determinable whether the
apparatus 16 and the docking station 14 are in electrically conductive contact.
For this purpose, the control device 50 can determine whether the detection
lines 154, 156 are electrically conductively connected to one another on the
station side by way of the contact bridge 158 and a detection circuit is closed.

In the apparatus 16, the contact bridge 158 is formed by the control line 130,
the return line 140 and the switch actuator 120 connected between them.
Accordingly, the switch actuator 120 is connected to the contact bridge 158.

The fact that the docked position has been adopted can be determined by the
control device 50 in that the electrically conductive connection of the detection
lines 154, 156 by way of the contact bridge 158 is checked. If this is determined
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positively, the control device 50 works on the assumption that the apparatus 16
is correctly docked to the docking station 14.

Checking the electrically conductive connection by way of the contact bridge 158
further provides the possibility of checking the functionality of the switch
actuator 120. In the present case, for example, the flow of current through a
control or excitation coil of the switch actuator 120 is checked.

Furthermore, it may in particular be possible for an electrical connection through
at least one further actuator to be checked, for verifying the adoption of the
docked position and/or checking the functionality of the corresponding actuator.
For example, as a supplementary measure the switch actuator 122 is checked
for the passage of current, wherein the control line 74 and the return line 80 act
as detection lines and the control line 132 and the return line 140, with the

switch actuator 122 connected therein, form a contact bridge.

In Figure 5, the switch actuator 120 is illustrated in dashed lines. This is
intended to symbolize the fact that the contact bridge 158 may also comprise a
short-circuited connection between the contact element 136 of the return line
140 and a further contact element 136. A short-circuited connection of this kind

may be located within the control line connection element 138.

The operational safety of the floor treatment system 10 is enhanced in that the
actuators 100, 120, 122 and 124 are only actuated or controlled by the control
device 50 once the adoption of the docked position has been positively

determined.

In particular, the energy supply line 114 is initially interrupted on docking. As a
result, the electrical contact elements of the energy supply connection element
116 are de-energized. The control device 50 can actuate the switch actuator
120, for charging the at least one battery 62 (where necessary), by way of the
control lines 73, 130. The relay activates the energy supply line 114, with the

result that electrical energy is applied to the control device 50 by way of the
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energy supply line 114 and the energy supply line 64. The battery 62 can be
charged using an on-board charger of the control device 50.

The control device 50 can actuate the switch actuator 120 before the apparatus
16 is undocked in order to deactivate the energy supply line 114. As a result,
contact elements of the connection element 116 are de-energized, and any
discharge when the apparatus 16 is undocked can be avoided.

The other actuators may also be actuated in the docked position of the

apparatus 16.

For example, the control device 50 controls the valve actuator 100 for opening
the supply conduit 90. The reservoir 32 can be filled with cleaning liquid by way
of the fluid connection with the liquid conduit 36. The dirty liquid container 34
can be rinsed for cleaning. The valves 46, 48 can be controlled in a suitable
manner by the control device 50. By further controlling the valve actuator 100

by way of the control device 50, the supply conduit 90 can be blocked.

The control device 50 can further control the valve actuator 124 in order to
unblock the outlet conduit 54 by way of the valve 56. Dirty liquid can be drained
out of the dirty liquid container 34 and into the collection container 102. It is
also possible to drain off rinsing liquid from rinsing the dirty liquid container 34.
Controlling the valve actuator 124 again allows the control device 50 to block the

outlet conduit 54 by way of the valve 56.

Further, the control device 50 can actuate the switch actuator 122 for connecting
the energy supply line 118. Electrical energy is applied to the pumping unit 110,
which can pump dirty liquid out of the collection container 102 and supply it to

the liquid drainage network. Controlling the switch actuator 122 again allows the

energy supply line 118 to be deactivated and the pumping unit 110 switched off.

It will be appreciated that activation of the pumping unit 110 and switching the
valves 98, 46 and 48 may be performed in particular by a signal from the
respective level sensor 142 or 52.
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As mentioned, the floor treatment system 10 is of low complexity, in particular
on the docking station 14 side. By dispensing with a control device in the
docking station 14, there is in particular no need to transmit signals between the
apparatus 16 and the docking station 14 for triggering a charging procedure, a
filling procedure, a rinsing procedure or an emptying procedure. This makes the
floor treatment system 10 considerably less susceptible to faults than
conventional systems. The actuators 100, 120, 122 and 124 may be actuated in
a manner free of signal transmission, for example solely by the application of a
potential difference across the control lines 68, 126 in relation to the return lines
80, 140.

Further preferred embodiments of the floor treatment system in accordance with
the invention, which are illustrated in Figures 6 and 8 in a manner corresponding
to Figure 2, are set out below. The floor treatment system in accordance with
Figure 6 bears reference numeral 170 and the floor treatment system in
accordance with Figure 8 bears reference numeral 200.

For like or equivalent features and components in the floor treatment systems
10, 170 and 200, identical reference numerals are used. The advantages that
are achievable with the floor treatment system 10 can likewise be achieved with
the floor treatment systems 170 and 200. To avoid repetition, the reader may
refer to the statements above, and only the essential differences are discussed
below.

In particular, in the floor treatment systems 170 and 200 the valve actuator 100
for the valve 98 is dispensed with. Instead, a valve actuation element 172 is
coupled to the valve 98. The valve actuation element 172 is connected to an
energy supply line 174. A voltage converter 176 is connected into the energy
supply line 174. The energy supply line 174 branches off from the energy supply
line 114, and as a result of the voltage converter 176 the mains voltage of the
energy supply line 114 is reduced to a low voltage of for example approximately
24 VV or 12 V. Further, a timing member 178 is connected into the energy supply
line 174.
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In the case of the floor treatment system 170, the energy supply line 174
comprises two line portions 180, 182 in the docking station 14, having contact
elements 184 which are preferably received in the control line connection
element 138. The apparatus 16 has a contact bridge 186 that is associated with
the line portions 180, 182 and is preferably received in the control line
connection element 70. Its contact elements 188 can be electrically coupled to
the contact elements 184 when the apparatus 16 is docked, with the result that
electrical energy can be supplied to the valve actuation element 172 through the
line portions 180, 182 and the contact bridge 186. Figure 7 shows this
schematically, with the control lines 72, 73, 128 and 130 also being shown in
addition and by way of example. Here too, any respective return line (not

illustrated in the drawing) may be present.

When the apparatus 16 is docked, the supply conduit 90 is opened by way of the
valve 98. It is possible to set the delay at which this is performed, in the timing
member 178. This makes it possible to ensure that the connection elements 40,
94 have first formed a fluid-tight connection between the liquid conduit 36 and
the supply conduit 90, and an escape of liquid between the connection elements

40, 94 can be prevented.

Once the reservoir 32 and/or the dirty liquid container 34 have been filled, the
apparatus 16 can be undocked. An escape of liquid may be prevented for
example by automatically closing valves arranged on the connection elements
40, 94. Moreover, automatically closing valves of this kind may also be provided

in the floor treatment system 10 and on the connection elements 58, 106.

In the floor treatment system 200, instead of the line portions 180, 182 and the
contact bridge 186, there is provided an electrical switching element 202 that is
connected into the energy supply line 174. The apparatus 16 has a contact
element 204 that takes the form for example of a slide 206 and is arranged on
the front side 38.
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When the apparatus 16 is docked, the slide 206 can make mechanical contact
with the switching element 202 in order to activate an electrical connection in
the energy supply line 174 to the valve actuation element 172. When the
apparatus 16 is undocked, the contact between the slide 206 and the switching

element 202 is broken, and the supply of energy is deactivated.

The floor treatment systems 170 and 200 have the particular advantage that
their docking station 14 can be used with conventional floor treatment and in
particular floor cleaning apparatuses that have no control device 50 (not shown
in the drawing), or that are not intended for controlling the actuators of the
docking station 14. These include for example manually guided apparatus in
which it is nonetheless desirable to fill a reservoir 32 or to rinse a dirty liquid
container 34. This is then likewise possible with the docking station 14 of the
floor treatment systems 170 and 200, because actuation of the valve 98 is

possible purely because the apparatus 16 is in the docked position.



28

Reference numerals

10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42
44
46
48
50
52
54
56
58
60
62
64
66
68

Floor treatment system
Floor treatment apparatus
Docking station

Floor cleaning apparatus (apparatus)
Floor surface

Housing

Travelling gear

Cleaning unit

Dirt receiving device
Suction bar

Suction unit

Reservoir

Dirty liquid container
Liquid conduit

Front side

Connection element

First conduit portion
Second conduit portion
Valve

Valve

Control device

Level sensor

Outlet conduit

Valve

Connection element
Energy storage device
Battery

Energy supply line

Energy supply connection element

Control lines
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70
72
73
74
76
78
80
82
84
86
88
90
92
94
98
100
102
104
106
108
110
112
114
116
118
120
122
124
126
128
130
132
134

29

Control line connection element

Control line
Control line
Control line
Control line

Contact element
Return line
Connection unit
Housing

Handle

Housing

Supply conduit
Connection element
Connection element
Valve

Valve actuator
Collection container
Supply conduit
Connection element
Drainage conduit
Pumping unit
Connection element

Energy supply line

Energy supply connection element

Energy supply line
Switch actuator
Switch actuator
Valve actuator
Control lines

Control line
Control line
Control line
Control line
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136
138
140
142
144
146
148
150
152
154
156
158
170
172
174
176
178
180
182
184
186
188
200
202
204
206

Contact element

Control line connection element

Return line

Level sensor

Signal line

Connection unit

End face

Housing

Detection device
Detection line
Detection line

Contact bridge

Floor treatment system
Valve actuation element
Energy supply line
Voltage converter
Timing member

Line portion

Line portion

Contact element
Contact bridge

Contact element

Floor treatment system
Switching element
Contact element

Slide
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Patentkrav

1. Gulvbehandlingssystem omfattende en mobil gulvbehandlingsindretning
(12) og en dockingstation (14) til denne, hvor gulvbehandlingsindretningen
(12) omfatter en styreindretning (50), mindst en med denne koblet styreledning
(68) og en elektrisk energilagerindretning (60) til energiforsyning af gulvbe-
handlingsindretningen (12), og dockingstationen (14) omfatter en styreledning
(126), hvor gulvbehandlingssystemet (10; 170; 200) omfatter en detektionsind-
retning (152) til konstatering af, om gulvbehandlingsindretningen (12) indtager
en dockingstilling, hvor styreledningerne (68, 126) i gulvbehandlingsindret-
nings (12) dockingstilling ved dockingstationen (14) kontaktbeheeftet kobles
med hinanden via styreledningstilslutningselementer (70, 138), kendetegnet
ved, at dockingstationen (14) omfatter mindst en aktuator (100, 120, 122,
124), hvor dockingstationens (14) styreledning (126) er koblet med den mindst
ene aktuator (100, 120, 122, 124), og at den mindst ene aktuator (100, 120,
122, 124) ved positiv konstatering om gulvbehandlingsindretningens (12) ind-
tagelse af dockingstationen kan betjenes eller styres af styreindretningen (50)
via styreledningerne (68, 126).

2. Gulvbehandlingssystem ifalge krav 1, kendetegnet ved, at energilagerind-
retningen (60) omfatter mindst et genopladeligt batteri (62), fortrinsvis at gulv-
behandlingsindretningen (12) omfatter en energiforsyningsledning (64), og do-
ckingstationen (14) omfatter en energiforsyningsledning (114), hvor energifor-
syningsledningerne (64, 114) i gulvbehandlingsindretningens (12) dockingstil-
ling kontaktbeheeftet kobles med hinanden via energiforsyningstilslutningsele-
menter (66, 116), og hvor den mindst ene aktuator (120) omfatter eller udger
en elektrisk koblingsaktuator (120), med hvilken dockingstationens (14) ener-
giforsyningsledning (114) kan frigives fra styreindretningen (50) for at pavirke
det mindst ene batteri (62) med elektrisk energi til opladning.

3. Gulvbehandlingssystem ifelge krav 2, kendetegnet ved, at mindst et af fal-
gende geelder:

- energiforsyningstilslutningselementerne (66, 116) er dannet adskilt fra styre-
ledningstilslutningselementerne (70, 138);
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- koblingsaktuatoren (120) kan styres af styreindretningen (50) til at speerre
dockingstationens (14) energiforsyningsledning (114);

- energiforsyningsledningerne (64, 114) og energiforsyningstilslutningsele-
menterne (66, 116) er beregnet til en netspaendingsforsyning, iseer ca. 230 V
eller ca. 120 V vekselspaending.

4. Gulvbehandlingssystem ifelge krav 3, kendetegnet ved, at energiforsy-
ningstilslutningselementerne (66, 116) og styreledningstilslutningselemen-
terne (70, 138) er rumligt adskilt og anbragt med afstand til hinanden pa gulv-
behandlingsindretningen (12) og pa dockingstationen (14), og/eller at gulvbe-
handlingsindretningen (12) og/eller dockingstationen (14) omfatter en tilslut-
ningsenhed (82, 146), i hvilken et pagaeldende energiforsyningstilslutningse-
lement (66, 116) og et pageeldende styreledningstilslutningselement (70, 138)
er optaget.

5. Gulvbehandlingssystem ifalge et af de foregaende krav, kendetegnet ved,
at mindst et af felgende geelder:

- styreledningerne (68, 126) og styreledningstilslutningselementerne (70, 138)
er beregnet til lav speending, iseer ca. 24 V eller ca. 12 V jeevnspaending;

- den mindst ene aktuator (100, 120, 122, 124) kan betjenes eller styres ved
tilvejebringelse af en elektrisk potentialdifference og/eller ved overfering af et
styresignal;

- til konstatering, om gulvbehandlingsindretningen (12) indtager dockingstillin-
gen, kan det fastslas af detektionsindretningen (152), om gulvbehandlingsind-
retningen (12) og dockingstationen (14) er i elektrisk ledende kontakt.

6. Gulvbehandlingssystem ifalge et af de foregaende krav, kendetegnet ved,
at dockingstationen (14) omfatter en flerhed af aktuatorer (100, 120, 122, 124),
og at gulvbehandlingsindretningen (12) og dockingstationen (14) hver iseer har
en flerhed af styreledninger (68, 126), hvor en pageeldende aktuator (100, 120,
122, 124) kan styres via en styreledning (68) af gulvbehandlingsindretningen
(12) og en styreledning (126) af dockingstationen (14), og at et pageeldende
feelles styreledningstilslutningselement (70, 138) er tilvejebragt pa gulvbe-
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handlingsindretningen (12) og dockingstationen (14) til de pagaeldende styre-
ledninger (68, 126).

7. Gulvbehandlingssystem ifalge et af de foregaende krav, kendetegnet ved,
at gulvbehandlingsindretningen (12) omfatter en returledning (80), der er kob-
let med styreindretningen (50), og at dockingstationen (14) omfatter mindst en
returledning (140), mellem hvilken og den mindst ene styreledning (126) af
dockingstationen (14) den mindst ene aktuator (100, 120, 122, 124) er koblet
ind imellem, hvor returledningerne (80, 140) i gulvbehandlingsindretningens
(12) dockingstilling kobles med hinanden via tilslutningselementer (70, 138),
og en styrestremkreds er dannet via styreledningerne (68, 126) og returlednin-
gerne (80, 140), fortrinsvis at returledningerne (80, 140) af gulvbehandlings-
indretningen (12) og dockingstationen (14) kobles med hinanden via gulvbe-
handlingsindretningens (12) og dockingstationens (14) pageeldende styreled-
ningstilslutningselement (70, 138).

8. Gulvbehandlingssystem ifalge krav 7 i forbindelse med krav 6, kendetegnet
ved, at gulvbehandlingsindretningen (12) og dockingstationen (14) hver iseer
omfatter en feelles returledning (80, 140), hvor gulvbehandlingsindretningens
(12) returledning (80) er koblet med styreindretningen (50), og en pageeldende
aktuator (100, 120, 122, 124) er koblet mellem dockingstationens (14) retur-
ledning (140) og den pageeldende styreledning (126) deraf.

9. Gulvbehandlingssystem ifalge et af de foregaende krav, kendetegnet ved,
at detektionsindretningen (152) omfatter styreindretningen (50) og detektions-
ledninger (154, 156), der er koblet med denne, i gulvbehandlingsindretningen
(12), hvilke i dockingstillingen deraf er forbundet elektrisk ledende med hinan-
den via en kontaktbro (158) pa dockingstationen (14), hvor fortrinsvis mindst
et af felgende geelder:

- detektionsledningerne (154, 156) kobler med hinanden med kontaktbroen
(158) via gulvbehandlingsindretningens (12) og dockingstationens (14) styre-
ledningstilslutningselementer (70, 138);

- mindst en aktuator (120, 122) af dockingstationen (14) er koblet ind i kontakt-
broen (158).
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10. Gulvbehandlingssystem ifalge et af de foregéende krav, kendetegnet
ved, at detektionsindretningen (152) omfatter styreindretningen (50), af hvil-
ken en elektrisk ledende forbindelse gennem en pageaeldende styreledning (68,
126) af gulvbehandlingsindretningen (12) og af dockingstationen (14), mindst
en aktuator (120, 122) og en pageeldende returledning (80, 140) af gulvbe-
handlingsindretningen (12) og af dockingstationen (14) kan detekteres, hvilke
returledninger (80, 140) kobles med hinanden i dockingstillingen, fortrinsvis at
elektrisk ledende forbindelser kan detekteres af styreindretningen (50) via pa-
geeldende styreledninger (68, 126) af gulvbehandlingsindretningen (12) og af
dockingstationen (14) ved hjeelp af to eller flere aktuatorer (120, 122).

11. Gulvbehandlingssystem ifalge et af de foregéende krav, kendetegnet
ved, at den mindst ene aktuator (120, 122) omfatter eller udger en elektrisk
koblingsaktuator (120, 122), iseer et relae, til valgfri frigivelse eller speerring af
en energiforsyningsledning (114, 118) af dockingstationen (14), fortrinsvis at
dockingstationen (14) omfatter et pumpeaggregat (110), der kan pavirkes via
energiforsyningsledningen (118), og ved hjeelp af hvilket veesken kan trans-
porteres i en fluidledning af dockingstationen (14).

12. Gulvbehandlingssystem ifalge et af de foregaende krav, kendetegnet
ved, at dockingstationen (14) omfatter en tilferselsledning (90), via hvilken en
vaeske kan tilfares til gulvbehandlingsindretningen (12), og som en ventil (98)
er koblet ind i, fortrinsvis at tilfarselsledningen (90) i gulvbehandlingsindretnin-
gens (12) dockingstilling er forbundet fluidvirksomt med en vaeskeledning (36)
af gulvbehandlingsindretningen (12) via pageeldende tilslutningselementer
(40, 94).

13. Gulvbehandlingssystem ifglge krav 12, kendetegnet ved, at den mindst
ene aktuator (100) omfatter eller udger en ventilbetjeningsaktuator (100), via
hvilken ventilen (98) kan betjenes til valgfri frigivelse eller spaerring af tilfar-
selsledningen (90), eller at et ventilbetjeningselement (172) er koblet med ven-



10

15

20

25

30

DK/EP 3451890 T3

tilen (98), hvilket element kan pavirkes med elektrisk energi fra en energifor-
syningsledning (174) af gulvbehandlingssystemet (170; 200).

14. Gulvbehandlingssystem ifalge krav 13, kendetegnet ved, at mindst et af
felgende geelder:

- gulvbehandlingsindretningen (12) har et kontaktelement (204), der i dock-
ingstillingen mekanisk kontakter og betjener et elektrisk koblingselement
(202), der er koblet ind i energiforsyningsledningen (174), hvorved ventilbetje-
ningselementet (172) pavirkes med elektrisk energi via energiforsyningsled-
ningen (174);

- energiforsyningsledningen (174) omfatter et farste ledningsafsnit (180) og et
andet ledningsafsnit (182) i dockingstationen (14), der i gulvbehandlingsind-
retningens (12) dockingstilling er forbundet elektrisk ledende med hinanden pa
denne via en kontaktbro (186), hvor ledningsafsnittene (180, 182) iseer med
kontaktbroen (186) kobles med hinanden via dockingstationens (14) og gulv-
behandlingsindretningens (12) styreledningstilslutningselementer (70, 138);

- | energiforsyningsledningen (174) er der koblet en spaendingstransformer
(176) til omdannelse af en netspaending af et energiforsyningsnet pa indgangs-
siden til en lav spaending, der er patrykt pa ventilbetjeningselementet (172);

- 1 energiforsyningsledningen (174) er der koblet en timer (178), ved hjeelp af
hvilken ventilbetjeningselementet (172) pavirkes med elektrisk energi med for-
sinkelse efter betjening af et koblingselement (202), der er koblet ind i energi-
forsyningsledningen (174), eller efter ledende forbindelse af ledningsafsnittene
(180, 182) via en kontaktbro (186) pa gulvbehandlingsindretningen (12).

15. Gulvbehandlingsindretning ifelge et af de foregéende krav, kendetegnet
ved, at gulvbehandlingsindretningen (12) har en vaeskebeholder (32, 34) og
en dertil tilsluttet udgangsledning (54), som en ventil (56) er koblet ind i, og at
mindst en aktuator (124) omfatter eller udger en elektrisk ventilbetjeningsak-
tuator (124) eller drivaktuator til ventilen (56), ved hjeelp af hvilken ventilen (56)
kan betjenes til valgfri frigivelse eller speerring af udgangsledningen (54).

16. Gulvbehandlingssystem ifalge et af de foregéende krav, kendetegnet
ved, at mindst en aktuator (100, 120, 122, 124) kan styres af styreindretningen
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(50) afheengigt af mindst et dertil tilf@rt indgangssignal, fortrinsvis at det mindst
ene indgangssignal er eller omfatter mindst et af falgende:

- et fyldningsniveausignal af en fyldningsniveausensor (52, 142), der er tilord-
net til en veeskebeholder (32, 34, 102) af gulvbehandlingsindretningen (12) el-
ler dockingstationen (14), hvor den mindst ene aktuator (124) omfatter eller
udger en ventilbetjeningsaktuator (100, 124) til valgfri frigivelse eller spaerring
af en fluidledning af dockingstationen (14) eller af gulvbehandlingsindretningen
(12);

- et ladetilstandssignal af et genopladeligt batteri (62) af gulvbehandlingsind-
retningen (12), hvor den mindst ene aktuator (120) omfatter eller udger en
elektrisk koblingsaktuator (120) til valgfri frigivelse eller speerring af en energi-
forsyningsledning (114) af dockingstationen (14).

17. Gulvbehandlingssystem ifelge et af de foregéende krav, kendetegnet
ved, at mindst et af falgende geelder:

- gulvbehandlingsindretningen (12) er selvk@rende og selvstyrende;

- gulvbehandlingsindretningen (12) er handfert;

- gulvbehandlingsindretningen (12) har en gulvrengaringsindretning (16) og
mindst et reng@ringsaggregat (24) til rengering af en gulvflade (18).

18. Fremgangsmade til drift af et gulvbehandlingssystem, der omfatter en mo-
bil gulvbehandlingsindretning (12) og en dockingstation (14) til denne, ved hvil-
ken fremgangsmade tilslutningselementer (70, 138) af gulvbehandlingsindret-
ningen (12) og af dockingstationen (14) kontaktbehaeftet kobles med hinanden
I en dockingstilling af gulvbehandlingsindretningen (12), og en elektrisk forbin-
delse mellem en styreindretning (50) af gulvbehandlingsindretningen (12) og
mindst en aktuator (100, 120, 122, 124), der er anbragt i dockingstationen (14),
er dannet ved hjeelp af pageeldende styreledninger (68, 126) af gulvbehand-
lingsindretningen (12) og dockingstationen (14), hvor det fastslas, at gulvbe-
handlingsindretningen (12) indtager dockingstationen, og den mindst ene ak-
tuator (100, 120, 122, 124) ved positiv fastslaelse styres eller betjenes af sty-
reindretningen (50) via styreledningerne (68, 126).
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