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. 4 arranged between pump (3) and heating element (4).
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Applicant: Carl Freudenberg KG, 69469 Weinheim

Cleaning device

The invention relates to a cleaning device, comprising a liquid container, a
pump for conveying liquid out of the liquid container in the direction of a heating
element, wherein the heating element is set up to at least partially vaporize the
liquid, wherein the heating element is connected to a cleaning head, from which
the vaporized liquid exits.

Cleaning devices of this type are also termed steam cleaners and are known for
example from WO 2016/046554 A1. A liquid is stored in the liquid container,
wherein the liquid is for the most part water, which can be provided with a
cleaning additive, if appropriate. The liquid is at least partially vaporized in the
heating element, wherein the steam exits from the cleaning head and detaches
contaminants on surfaces to be cleaned. The heating element is for the most
part constructed as an electrical resistance heater. The energy required for
heating is for the most part provided by electrical connection. The pump is
actuated by a controller driven by a switch. The switch is arranged in the handle
of the cleaning device. The heating element is generally kept at a constant
temperature by a circuit. It is possible that the controller operating the pump

also operates the heating element.

In the case of the previously known cleaning devices, one problem is that the
heating element still heats even after the interruption of the pump, so that

steam can also still be created from residual water if this is even no longer
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desired. If steam continues to exit from the cleaning head for a relatively long

time, there is therefore a risk for the user.

The invention is based on the object of providing a cleaning device, in which an
undesired exit of steam from the cleaning head can be prevented.

This object is achieved with the features of claim 1. The dependent claims refer

to advantageous embodiments.

To achieve the object, a compensating means is arranged between the pump
and the heating element. During the cleaning process, liquid is conveyed out of
the liquid container in the direction of the heating element by means of the
pump, wherein the liquid vaporizes and expands due to the vaporization and
finally exits via the cleaning head in the direction of the surface to be cleaned.
The compensating means makes it possible for residual water and steam to be
stored in the cleaning device if an exit of steam from the cleaning device is not
desired.

A first non-return valve can be arranged between pump and heating element,
wherein the compensating means is arranged between the first non-return
valve and the heating element. The first non-return valve can prevent residual
water and steam, which has been created in the heating element, from flowing
back into the pump or into the liquid container. The steam created in the
heating element can therefore only exit from the cleaning head. However, the
option of storing steam results due to the compensating means arranged in the
flow direction downstream of the first non-return valve. As a result, it is possible

to prevent an impermissibly high pressure from being created.

A first switchable valve can be arranged between heating element and cleaning

head. The first switchable valve optionally makes it possible to allow through or
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block steam in the direction of the cleaning head. In this case, the first
switchable valve can interact with a switching device for actuating the pump.
The first switchable valve interrupts the connection between heating element
and cleaning head, so that no steam can exit from the cleaning device if this is

not desired.

It is possible that residual water remains in the heating element when the
energy supply of the pump is interrupted. As a result, steam is still produced for
a time even after switching off. In this case, the first switchable valve prevents
this subsequently created steam from exiting from the cleaning head. The first
non-return valve prevents steam from flowing in the direction of the liquid
container. The compensating means arranged between the first non-return
valve and the first switchable valve in this case prevents an impermissible high
pressure from building up between the two valves owing to the steam which is
backed up. The compensating means is used as a reservoir for the residual
water pushed out from the heating element. Due to the increasing of pressure

residual water will be flow into the compensating means.

The liquid container, the pump, the heating element, the first non-return valve,
the switchable valve and the cleaning head can be connected to one another in
each case by means of a fluid-conducting connection. A simple fluid-conducting
connection in this case is a hose connection, for example by means of plastic

hoses, particularly silicone hoses.

The compensating means can be incorporated into the fluid-conducting
connection via a branch. To this end, a T-piece can for example be
incorporated into the fluid-conducting connection, by means of which the

compensating means is incorporated into the fluid-conducting connection.
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The compensating means can have a fluid inlet and a fluid outlet. In this
embodiment, the compensating means can be incorporated into the fluid-
conducting connection in such a manner, that liquid or steam always flows
through the compensating means. As a result, fluid exchange always takes
place during operation, which is advantageous with respect to hygiene.

The compensating means can be embodied as a compensating tank. The
compensating tank can be constructed as a membrane expansion vessel. In
this case, the compensating tank has a volume, which is divided by means of a
separating element, for example an elastic membrane, into two chambers,
wherein the first chamber accommodates fluid and the second chamber
constitutes a displacement volume. In a simple embodiment, the compensating
tank merely provides an expansion volume. In this case, fluid can flow into the
compensating tank and there comes into contact with the gas located in the
compensating tank. In case the compensating tank is incorporated into the
fluid-conducting connection via a branch, the compensating tank only contains
one opening, through which steam can flow into the compensating tank and
escape from the compensating tank. In case the compensation tank has a fluid
inlet and a fluid outlet, the compensating means can be incorporated into the
fluid-conducting connection in such a manner, that liquid or steam always flows
through the compensating tank. As a result, fluid exchange always takes place

during operation, which is advantageous with respect to hygiene.

A second non-return valve and a third non-return valve can be arranged
between the compensating tank and the heating element, wherein the second
non-return valve and the third non-return valve are incorporated into the fluid-
conducting connection in parallel and oppositely orientated with respect to one
another. In this embodiment, the second non-return valve allows steam to flow
through in the direction of the first switchable valve or cleaning head. By

contrast, the third non-return valve allows steam to flow back in the direction of
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the heating element or compensating tank if the first switchable valve is closed.
In this case, the second non-return valve can be constructed in such a manner
that it only allows fluid through if the pump pressure and the fluid
accommodated in the compensating tank exceed a predetermined pressure. An
even steam flow results and pulsing steam output can be prevented. The third
non-return valve is preferably constructed in such a manner that backflow of
fluid in the direction of the compensating tank is only possible if a
predetermined pressure is exceeded. As a result, it is ensured that a certain
pressure is maintained in the heating element and an even steam pressure

results.

A second switchable valve can be arranged between the third non-return valve
and the compensating tank. In this case, the second switchable valve can be
constructed as a 2/2-way valve. A backflow of steam into the compensating
tank is only then enabled by means of the additional second switchable valve if
this is desired. In this case, the second switchable valve can interact with the
first switchable valve and the pump, and for example be confirmed by means of

a common switch or by means of a control unit.

A third switchable valve can be arranged between the second non-return valve,
third non-return valve and compensating tank. In this case, the third switchable
valve can be constructed as a 3/2-way valve. The third switchable valve
optionally allows an inflow and outflow of fluid between the compensating tank
and heating element.

The compensating means can be embodied as reverse flow, wherein the
reverse flow comprises a duct connecting the liquid container. According to this
embodiment the liquid container functions as an expansion chamber. The liquid

container shall have an air cushion forming a compensating volume for the
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reverse flow. The air cushion can be realized by a dead volume, a balloon or a

foam.

The reverse flow can be incorporated into the fluid-connecting connection via a
branch, wherein the reverse flow comprises a second 2/2-way valve and a
fourth non-return valve. The second 2/2-way valve opens the reverse flow when
the switchable valve is closed. The fluid under pressure in the heating element
flows through the reverse flow into the liquid container. Due to the exchange
with the liquid in the liquid container, the fluid can at least partially condense.

The reverse flow can comprise a second 3/2-way valve and a fourth non-return
valve, wherein the second 3/2-way valve is arranged between the first non-
return valve and the heating element. The second 3/2-way valve connects the
pump with the heating element, when the cleaning device is in use. When the
use is interrupted, the connection between pump and heating element is closed

and the reverse flow is opened.

A few embodiments of the cleaning device according to the invention are
explained in more detail below on the basis of the figures. In the figures, in

each case schematically:

Fig. 1 shows a cleaning device with a compensating tank arranged in a branch;

Fig. 2 shows a cleaning device with a compensating tank, allowing fluid to flow
through;

Fig. 3 shows a cleaning device a with a parallel connection of non-return
valves;

Fig. 4 shows a cleaning device with a parallel connection of non-return valves

and an additional switchable valve;
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Fig. 5 shows a cleaning device with a parallel connection of non-return valves
and a switchable valve arranged between non-return valves and
compensating tank;

Fig. 6 shows a cleaning device with a reverse flow arranged in a branch;

Fig. 7 shows a cleaning device with a reverse flow with the 3/2-way valve.

The figures show a cleaning device 1, preferably for cleaning surfaces. The
cleaning device 1 is formed as a handheld device. The cleaning device 1
comprises a base body, in which a liquid container 2 and a pump 3 for
conveying liquid out of the liquid container 2 in the direction of a heating
element 4 are accommodated. The cleaning device 1 further comprises a
cleaning head 5, which faces in the direction of the surface to be cleaned and
out of which the liquid vaporized in the heating element 4 exits. On the side
opposite the cleaning head 5, the base body is provided with a handle, by
means of which the cleaning device 1 can be holded over surfaces to be
cleaned. A switch 14 is arranged in the handle, by means of which the pump 3
and the heating element 4 as well as further electrically switchable components
of the cleaning device can be actuated. The heating element 4 comprises an
electrical resistance heater, which is constructed in such a manner that the
liquid vaporizes at least to some extent. The power supply is provided by an

external power supply.

In order to limit the amount of water in the heating element 4, the heating

element 4 has only limited capacity. To achieve this, the heating element 4 is
provided with a unique fluid passage between inlet and outlet. Preferably, the
fluid passage is formed as a tube which can be U-shaped. Due to this shape
water will flow back into the liquid container 2 in case the pressure within the

tube rises too high.
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The cleaning head 5 can additionally be provided with means, so that the
vaporized liquid which has impinged on the surface can be reabsorbed. The
means preferably comprise textile material, for example in the form of a wiping
cover. The cleaning head 5 can be provided with a direct steam outlet, with
brushes, with flat supports and/or with a holder for reabsorbing material.

The base body furthermore accommodates a control unit 13, which is
operatively connected to the switch 14 and the other electrical components and
controls the pump 3 and the valves after the actuation of the switch 14, so that
steam is generated, which impinges onto the surface to be cleaned via the
cleaning head 5.

Figure 1 shows a cleaning device 1, comprising a liquid container 2, a pump 3
for conveying liquid out of the liquid container 2 in the direction of a heating
element 4, wherein the heating element 4 is set up to at least partially vaporize
the liquid, wherein the heating element 4 is connected to a cleaning head 5,
from which the vaporized liquid exits, wherein a compensating tank 6 is

arranged between pump 3 and heating element 4.

A first non-return valve 7 is arranged between pump 3 and heating element 4,
wherein the compensating tank 6 is arranged between the first non-return valve
7 and heating element 4. A first switchable valve 8 is arranged between the
heating element 4 and cleaning head 5.

The liquid container 2, the pump 3, the heating element 4, the first non-return
valve 7, the first switchable valve 8 and the cleaning head 5 are connected to
one another in each case by means of a fluid-conducting connection in the form
of a plastic hose. The compensating tank 6 is incorporated into the fluid-
conducting connection via a branch, wherein the liquid flows into and flows out

of the compensating tank 6 via the branch.
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The pump 3 and the first switchable valve 8 are controlled via a control unit 13,
wherein the control unit 13 is in turn actuated via the switch 14 arranged in the

handle.

Figure 2 shows a cleaning device according to Figure 1, wherein the
compensating tank 6 is constructed in such a manner that the compensating
tank has a fluid inlet and a fluid outlet. In this respect, fluid always flows through

the compensating tank 6.

Figure 3 shows a development of the cleaning device according to Figure 2,
wherein a second non-return valve 9 and a third non-return valve 10 are
arranged between compensating tank 6 and heating element 4, wherein the
second non-return valve 9 and the third non-return valve 10 are incorporated
into the fluid-conducting connection parallel to one another. The second non-
return valve 9 allows fluid to flow through from the compensating tank 6 in the
direction of the heating element 4. The third non-return valve 10 allows a
backflow of fluid from the heating element 4 in the direction of the
compensating tank 6. The second non-return valve 9 is in this case constructed
in such a manner that it allows fluid through in the direction of the heating
element 4 with a defined minimum pressure. The third non-return valve 10 is
constructed in such a manner that it allows fluid through in the direction of the

compensating tank 6 with a defined minimum pressure.

Figure 4 shows a development of the cleaning device according to Figure 3,
wherein a second switchable valve 11 in the form of a 2/2-way valve is
arranged between third non-return valve 9 and compensating tank 6. The
second switchable valve 11 opens the way back to the compensating tank 6
when the control unit 13 closes the switchable valve 8. The second switchable

valve 11 is controlled by means of the control unit 13.
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Figure 5 shows a development of the cleaning device according to Figure 3,
wherein a third switchable valve 12 in the form of a 3/2-way valve is arranged
between the second non-return valve 9, third non-return valve 10 and
compensating tank 6. The valve 12 controls the fluid direction in relation to the
status of valve 8. The third switchable valve 12 is controlled by means of the

control unit 13.

Figure 6 shows a cleaning device 1, comprising a liquid container 2, a pump 3
for conveying liquid out of the liquid container 2 in the direction of a heating
element 4, wherein the heating element 4 is set up to at least partially vaporize
the liquid, wherein the heating element 4 is connected to a cleaning head 5,
from which the vaporized liquid exits, wherein the compensating means in form

of a reverse flow is arranged between pump 3 and heating element 4.

A first non-return valve 7 is arranged between pump 3 and heating element 4,
wherein the reverse flow is arranged between the first non-return valve 7 and
heating element 4. A first switchable valve 8 is arranged between the heating

element 4 and cleaning head 5.

The liquid container 2, the pump 3, the heating element 4, the first non-return
valve 7, the first switchable valve 8 and the cleaning head 5 are connected to
one another in each case by means of a fluid-conducting connection in the form
of a plastic hose. The reverse flow is incorporated into the fluid-conducting
connection via a branch, wherein the liquid flows into and flows out of the
compensating tank 6 via the branch. The reverse flow comprises a second 2/2-
way valve 15 and a fourth non-return valve 16. The second 2/2-way valve is
integrated in the duct between the first non-return valve 7 and the heating
element 7. The fourth non-return valve 16 prevents that liquid from the liquid

container 2 flows through the reverse flow
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The pump 3 and the first switchable valve 8 are controlled via a control unit 13,
wherein the control unit 13 is in turn actuated via the switch 14 arranged in the
handle.

Figure 7 shows a cleaning device 1 according to figure 6. The reverse flow of
the embodiment according to figure 6 is connected via a second 3/2-way valve
17, which is integrated in the duct between the first non-return valve 7 and the
heating element 7.



10

15

20

25

WO 2019/101595 PCT/EP2018/081212

12

Patent claims

A cleaning device (1), comprising a liquid container (2), a pump (3) for
conveying liquid out of the liquid container (2) in the direction of a heating
element (4), the heating element (4) being set up to at least partially
vaporize the liquid, the heating element (4) being connected to a
cleaning head (5), from which the vaporized liquid exits, characterized in
that a compensating means is arranged between the pump (3) and the
heating element (4).

Cleaning device according to claim 1, characterized in that a first non-
return valve (7) is arranged between the pump (3) and the heating
element (4), wherein the compensating tank (6) is arranged between the

first non-return valve (7) and the heating element (4).

Cleaning device according to claim 1 or 2, characterized in that a first
switchable valve (8) is arranged between the heating element (4) and the

cleaning head (5).

Cleaning device according to claim 3, characterized in that the fluid
container (2), the pump (3), the heating element (4), the first non-return
valve (7), the switchable valve (8) and the cleaning head (5) are
connected to one another in each case by means of a fluid-conducting

connection.

Cleaning device according to claim 4, characterized in that the
compensating means is incorporated into the fluid-conducting connection

via a branch.
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12.

13.
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Cleaning device according to any of claims 1 to 4, characterized in that

the compensating means has a fluid inlet and a fluid outlet.

Cleaning device according to any of claims 1 to 7, characterized in that
the compensating means is embodied as a compensating tank (6).

Cleaning device according to of claim 7, characterized in that a second
non-return valve (9) and a third non-return valve (10) are arranged
between compensating tank (6) and heating element (4), wherein the
second non-return valve (9) and the third non-return valve (10) are
incorporated into the fluid-conducting connection in parallel and

oppositely orientated with respect to one another.

Cleaning device according to claim 8, characterized in that a second
switchable valve (11) is arranged between the third non-return valve (10)

and the compensating tank (6).

Cleaning device according to claim 9, characterized in that the second
switchable valve (11) is constructed as a 2/2-way valve.

Cleaning device according to claim 9, characterized in that a third
switchable valve (12) is arranged between the second non-return valve
(9), the third non-return valve (10) and the compensating tank (6).

Cleaning device according to claim 11, characterized in that the third

switchable valve (12) is constructed as a 3/2-way valve.

Cleaning device according to any of claims 1 to 7, characterized in that
the compensating means is embodied as reverse flow, wherein the

reverse flow comprises a duct connecting the liquid container (2).
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14

Cleaning device according to claim 13, characterized in that the reverse
flow is incorporated into the fluid-conducting connection via a branch,
wherein the reverse flow comprises a second 2/2-way valve (15) and a

fourth non-return valve (16).

Cleaning device according to claim 13, characterized in that the reverse
flow comprises a second 3/2-way valve (17) and a fourth non-return
valve (16), wherein the second 3/2-way valve (17) is arranged between

the first non-return valve (7) and the heating element (4).
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