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DOSING DEVICE AND METHOD FOR DOSING AT LEAST ONE FLUID

Technical field of the invention

The present invention relates to a dosage system for
dosing at least one fluid, in particular to at least one
appliance, and an according method for dosing at least

one fluid using said dosage system.

Background of the invention

Dosage systems for dosing one or more fluids for example
liquid products, to one or more appliances, for example
for cleaning purposes 1in multiple professional ware-
washing machines, laundry machines or the like, have to
be capable of supplying one or more liquid products to
the appliances. Known dosage systems for example comprise
a number of wvalves with corresponding pumps and flow
meters, for example one of each for each ligquid product
that is to be dosed, which leads to high mechanical
expenditures, and high installation and maintenance

costs.

Therefore, there 1is a need for a dosage system, which
allows for a reduction in the installation and
maintenance costs by reducing the mechanical

expenditures.
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It is therefore an object of the present invention to
provide an improved dosage system for dosing a fluid,
which allows for a reduction of the installation and
maintenance costs. A further object of the present
invention is to provide a method for dosing a fluid which
comprises the use of the dosage system according to the

present invention.

SUMMERY OF THE INVENTION

This object 1s solved by means of a dosage system for
dosing a fluid having the features of claim 1 and by
means of a method for dosing a fluid having the features
of claim 11. Preferred embodiments, additional details,
features, characteristics and advantages of the object of
the invention of said dosage system and said method are

disclosed in the subclaims.

In a general aspect of the invention the dosage system
for dosing one or more fluids, in particular liquid
products, comprises a first dosage valve comprising at
least a first and a second input connector and an outlet,
wherein the input connectors are each connected to a
corresponding first and second feeding 1line each
connectable to a fluid reservoir, and wherein the outlet
is connected to a dosing line, which is connectable to an
appliance, a first pump arranged at the dosing line for
pumping a fluid, wherein the first dosage valve 1is
configured to switchably connect at least one input

connector to the outlet.
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The first dosage valve may comprise at least a first
input connector and a second input <connector, in
particular eight or twelve input connectors. The number
of input connectors may correspond to the number of
ligquid products that are to be dosed by the dosage
system. The input connectors are connected to a
corresponding feeding line, for example the first input
connector is connected to a first feeding line and the
second 1input connector 1s connected to a second feeding
line. The feeding lines are connectable to a
corresponding fluid reservoir, wherein the first feeding
line may be connected to a first fluid reservoir and the
second fluid 1line to a second fluid reservoir. The
fluids, in particular the liquid products, are supplied
to the first dosage valve from the fluid reservoir,
through the corresponding feeding line and the
corresponding input connector, to which the feeding line
is connected. The fluids that are to be dosed may, for
example be water and/or 1liquid products, wherein the
ligquid products may be alkaline products and/or acidic
products. The first dosage valve comprises an outlet,
which 1is connected to a dosing 1line, which may be
connected to an appliance, for example a multiple
professional ware-washing machine or a laundry machine.
The first dosage valve may switchably connect one input
connector directly fluid permeable to the outlet, for
example the first input connector, to the outlet. The
first dosage valve may be switched for example to the
second input connector in order to connect the second
feeding line via the second input connector to the
outlet, in order for a fluid to be pumped from the second

fluid reservoir, through the second feeding line, through
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the dosing line and a first pump attached to the dosing
line, for example to an appliance. This allows for dosing
one or more fluids to at least one appliance. The first
pump arranged at the dosing line for pumping the fluid
may for example be a diaphragm pump. The fluid may be
sucked through the first dosage valve by an underpressure
exerted on to the first dosage valve by the first pump.
The first dosage wvalve may for example be at least
partially made out of polypropylene (PP) for use with
alkaline 1liquid products, and out of polyvinylidene

fluoride (PVDF) for use with acidic fluid products.

The dosage system according to the present invention has
the advantage, that for dosing one or more fluids, in
particular liquid products, for example only one dosage
valve with a first pump 1s needed. Thus, the number of
for example pumps and flow meters may be significantly
reduced, due to which the mechanical expenditures may
also be reduced, which leads to a reduction in the

installation and maintenance costs.

In another embodiment of the dosage system the dispensing
system further comprises a second dosage valve comprising
at least a first and a second output connector and at
least one inlet, wherein the at least one 1inlet is
connected to the dosing 1line, and wherein the output
connectors are each connected to a corresponding first

and second discharge line.

The second dosage valve may comprise at least one inlet,
wherein the at least one inlet may be attached to the

dosing line, by which a product may be pumped from the
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first dosage valve to the second dosage valve. The second
dosage valve may for example be at least partially made
out of polypropylene (PP) for use with alkaline ligquid
products, and out of polyvinylidene fluoride (PVDF) for
use with acidic fluid products. The fluid may be pumped
from the first dosage valve by an underpressure exerted
to the first dosage valve from the first pump, and may be
pumped to and through the second dosage valve by a
pressure created by the first pump. The second dosage
valve may comprise a further inlet, for example for
mixing and/or diluting the fluid supplied by the first
dosage valve to the at least one inlet. The second dosage
valve further comprises at least a first output connector
and a second output connector, wherein the first and
second output connectors are each fluid permeable
attached to a corresponding first and second discharge
line. The first and second discharge line may be attached
to a corresponding first and second appliance, for
example a washing or laundry machine. The second dosage
valve may comprise further output connectors
corresponding to the number of appliances that are to be
supplied with at least one fluid. The second dosage valve
may switchably connect an input, in particular one input,
directly fluid permeable to one output connector. This
has the advantage, that one or more appliances may be
supplied with one or more fluids, in particular 1liquid
products, without for example increasing the number of
needed pumps and flow meters. Thus, the mechanical costs
may be reduced and also the installation and maintenance

costs reduced.
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In another embodiment of the dosage system the first
and/or second dosage valve comprises a connector element,
wherein the connector element 1is connecting an input
connector to the outlet and/or the inlet to an output
connector. The connector element may be connected to the
outlet and/or inlet for example in order to provide a
continuously fluid permeable connection to the outlet
and/or inlet. Further, the connector element may be
moveably connected to an input connector and/or output
connector, in order to provide a switchable fluid
permeable connection to the selected input connector
and/or selected output connector. The connector element
may be selectably switched to directly fluid permeable
connect an input connector to the outlet and/or an output
connector to the inlet. This has the advantage of a cost
efficient switching between different fluids, in
particular 1liquid products, and different appliances

without complicated valve racks.

In another embodiment of the dosage system the connector
element 1is designed as a rotary switch. The rotary
switch, for example c¢ylindrically formed, may comprise
one permanently attached or fixed end, attached to the
inlet and/or outlet, wherein by rotating of at least a
part of the rotary switch a selected input connector
and/or a selected output connector may be selectively
directly fluid permeable connected to the outlet and/or
inlet. The rotary switch allows for a simplified design
of the dosage wvalves, further reducing the mechanical
expenses and increasing the cost efficiency of the dosage
system. Further, the needed installation space may be

reduced.
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In another embodiment of the invention the first and/or
second dosage valve comprises a valve manifold, wherein
the wvalve manifold is connecting an input connector to
the outlet and/or the inlet to an output connector. The
valve manifold may be connected to at least a first and a
second input and/or output connector, wherein the valve
manifold comprises a feeding valve allocated to each
input and/or output connector for selectably connecting
one input and/or output connector to one outlet and/or
inlet. The valve manifold, in particular the according
feeding wvalve, may be selectably switched to directly
fluid permeable connect an input connector to the outlet
and/or an output connector to the inlet. The number of
feeding valves of the valve manifold of the first dosage
valve may correspond to the number of input connectors
and/or feeding lines and/or the number of liquid products
to be dosed. The number of feeding valves of the wvalve
manifold of the second dosage valve may correspond to the
number of output connectors and/or appliances to be
supplied with a fluid. The valve manifold may be designed
as a valve manifold block. The wvalve manifold has the
advantage of a simple design allowing for a cost
efficient switching between different fluids, 1in

particular ligquid products.

Furthermore, in another embodiment of the dosage system
at least one feeding 1line 1s connected to a fluid
reservoir in form of a water supply, 1in particular a
water main. The at least one feeding line connected to a
water reservoir, in particular connected to a water main,

may comprise a water valve for controlling the flow of
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water, in order to be able to close the feeding line and
separate the water reservoir from the first dosage valve.
The water main may be potable water, centrally supplied
to a building for example. The connection of a feeding
line to a water reservoir has the advantage, that by
selecting this feeding 1line and connecting it to the
outlet of the first dosage valve it is possible to flush
the dosage system at least partially, for example before
selecting a different fluid to be dosed, 1in order to
avoid unwanted chemical reactions inside the dosage
system. Further, it is possible to either flush a certain
amount of dosed fluid faster to for example an appliance
and/or supply a certain amount of water to an appliance,
for example a laundry machine, for diluting a dosed

product.

In a further embodiment of the dosage system at least one
flushing line is connected to the dosing line and/or at
least one discharge 1line. A flushing 1line may be
connected for example to a fluid supply and may comprise
a flushing valve for controlling the amount of fluid that
is supplied through the flushing line. The fluid supply
may be a water supply or a gas supply, wherein the water
supply may be a water main, and the gas supply may be a
pressurized air supply. A flushing line may be connected
to the dosing 1line, for example for at least partially
flushing the dosing line and/or the first pump. Further,
it 1s possible to either flush a certain amount of dosed
fluid faster to an appliance, for example by air or
water, and/or supply for example a certain amount of
water to an appliance, for example a laundry machine, for

diluting a dosed product. At least one flushing line may
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be connected to at least one discharge line, for example
in order to flush a certain amount of dosed fluid faster
to an appliance and/or supply a certain amount of water
to an appliance, 1n particular a laundry machine, for
diluting a dosed product. One flushing line may be
attached to several discharge lines, or one flushing line
may be connected to each discharge line, wherein each

flushing line comprises a flushing valve.

In another embodiment of the dosage system a second pump
is provided. The second pump may be a diaphragm pump
creating an underpressure at the first dosage valve for
sucking a fluid from a fluid reservoir, and pumping the
fluid to an appliance, in particular through a second
dosage valve. The second pump may be arranged parallel to
the first pump at the dosing line. This has the advantage
of having a backup pump in case the first pump fails,
and/or the possibility to increase the amount of fluid

that is pumped to an appliance.

In another embodiment of the dosage system a flow meter
is arranged at the dosing line for measuring the amount
of fluid pumped through the dosing line. The flow meter
may be a gear meter. Further, at the dosing line a safety
valve, for example in the direction of flow of a fluid,
behind the flow meter may be provided in order to expel
the fluid to a drain in case of a blockage. The flow
meter at the dosing line allows for measuring an amount
of any fluid that 1s pumped to an appliance, thus
reducing the mechanical expenditures and reducing the

installation and maintenance costs of the dosage system.
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In further embodiment of the dosage system at least one
fluid reservoir 1s a canister. At least one fluid
reservoir may be designed in form of a canister or a
drum, 1in particular a product drum. This allows for
providing separate fluids, in particular ligquid products,
in separate canisters, connectable to the feeding lines.
This has the advantage of improved handling and supplying
of the fluids, in particular liquid products. Also it is
possible, for example if two feeding lines provide the
same product from a first and a second canister, that
after the first canister has been emptied, the fluid is
supplied by the second canister after switching the
feeding lines accordingly whilst the first canister may

be exchanged.

A further aspect of the present invention is a method for
dosing one or more fluids, comprising the steps of
connecting a first feeding 1line fluid permeable to a
dosing line by connecting a first input connector to an
outlet of the first dosage valve of the above described
dosage system, continuously or discontinuously pumping a
fluid from the first feeding line to an appliance,
optionally connecting a second feeding 1line fluid
permeable to the dosing line by connecting a second input

connector to the outlet of the first dosage valve.

A first feeding line may be connected to a dosing line
for supplying a first fluid to a first appliance by
connecting the first feeding line, in particular a first
input connector, to an outlet of the first dosage valve.
The first feeding line may be connected to the dosing

line by accordingly switching the first dosage valve, for
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example rotating a connector element or by operating a
valve manifold. By starting a first pump, for example
arranged at the dosing 1line, an underpressure may be
created at the first dosage valve in order to suck the
first fluid from a first fluid reservoir through the
first feeding line and the first dosage wvalve, further
pumping the first fluid through the dosing line to an
appliance. The first fluid may be pumped continuously or
discontinuously from the first fluid reservoir to the
first appliance. The first dosage valve may be switched
to a second feeding line, connectable to a second fluid
reservoir, 1f desired, in particular when the first pump
is stopped, in order to supply a second fluid to for
example the first appliance. When switching the first
dosage valve from the first to the second feeding line
the first input connector will be disconnected from and a
second input connector will be connected to the outlet of
the first dosage wvalve. The switching may be performed
for example by rotating the connector element or
operating the valve manifold of the first dosage valve.
This has the advantage that one dosage vwvalve, 1in
particular the first dosage valve, may connect any input
connector to the outlet and hence the dosing line,
supplying one or more fluids to an appliance. Thus,
reducing the mechanical expenditures and reducing the

installation and maintenance costs.

In another embodiment the method further comprises the
step of connecting the dosing line to a discharge line by
connecting an inlet to an output connector of a second
dosage valve. A second dosage valve may comprise an inlet

connected to the dosing line and at least a first and a
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second output connector, connected to a first and a
second discharge line connectable to a first and a second
appliance. The inlet may be connected to an output
connector, for example by rotating a connector element or
operating a valve manifold of the second dosage valve,
wherein the selected output connector, and thus the
corresponding discharge line, is fluid permeable
connected to the inlet of the second dosage valve. The
inlet of the second dosage valve may be connected to any
output connector of the second dosage valve. This has the
advantage, that any fluid being supplied to the second
dosage valve through the dosing line may be selectably
supplied to any appliance connected to an output
connector via a corresponding discharge line. This has
the advantage of distributing a fluid, in particular a
liquid product, supplied to the second dosage valve to
one or more appliances, connected to the second dosage
valve, with one dosage wvalve. Thus, the mechanical

expenditures may be reduced.

In another embodiment the method further comprises the
step of flushing the first and or second dosage valve and
the dosing line and/or discharge line. A feeding line of
the first dosage wvalve may be connected to a water
reservoir, for example a water main. By switching the
first dosage wvalve to the feeding line supplying water,
when starting the pump, water may be pumped through the
first dosage valve to an appliance, flushing the dosage
system, for example after supplying a first fluid and
prior to supplying a second fluid to an appliance. This
has the advantage, that the dosing 1line and/or a

connected discharge 1line may be flushed together,
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enabling an increased transport of a fluid to an

appliance and/or the adding of an extra amount of for

example water to an appliance.

In a further embodiment the method further comprises the
step of additionally flushing of at least a portion of a
discharge 1line. At least one flushing 1line may be
connected to one or more discharge lines. By operating a
corresponding flushing valve a fluid from a fluid supply
may be flushed through the corresponding discharge line,
in particular without pumping from a first and/or second
pump at the dosing 1line, towards a corresponding
appliance. The fluid supply may be a water supply, for
example a water main, or a gas supply, for example a
pressurized air supply. The flushing line may be attached
to one or more discharge lines and/or a separate flushing
line, 1in particular with a corresponding flushing valve,
may be attached to each discharge line. A flushing line
may  be activated in particular by operating a
corresponding flushing valve of the flushing line
connected to the discharge line. This has the advantage
that the selected discharge line or lines may be flushed
together and/or independently, enabling an increased
transport of a fluid to an appliance and/or the adding of

an extra amount of for example water to an appliance.

In another embodiment the method further comprises the
step of measuring the amount of fluid pumped through the
dosing line by a flow meter. A flow meter enables the
measurement of an amount of fluid pumped through the
dosing line, thus enabling a precise dosing of a fluid to

an appliance. Further, the amount of fluid measured by
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the flow meter may be used in order to activate or
deactivate the pump, depending on the amount of fluid to
be dosed. The flow meter may be connected to and
controlled by a control unit. If the flow meter 1is
measuring no flow of a fluid even i1f the pump is running,
a blockage may have occurred and a safety wvalve may be
operated in order to avoid a pressure build up and damage
to the dosage system. This allows for an automated and

safe operation of dosing a fluid to an appliance.

The afore mentioned components, as well as the claimed
components and the components to be used in accordance
with the invention in the described embodiments, are not
subject to any special exceptions with respect to their
size, shape, material selection and technical concept
such that the selection criteria known in the pursuant

field can be applied without a limitation.

DESCRIPTION OF THE FIGURES

Additional details, features, characteristics and
advantages of the object of the invention are disclosed
in the figures and the following description of the
respective figures, which - in exemplary fashion - show
one embodiment and an example of a dosage system

according to the invention. In the drawings:

Fig. 1 shows a schematically 1illustration of an

embodiment of the dosage system.

The illustration in Fig. 1 shows an embodiment of the

dosage system 10 for dosing one or more fluids according
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to the present invention. In Fig. 1 a first dosage valve
12, comprising eight input connectors 14 and one outlet
16 is shown. The 1input connectors 14 are connected to
feeding lines 18, which are connected to corresponding
fluid reservoirs 20. One of the fluid reservoirs 20 is
configured as a water supply in form of a water main 22
comprising a water wvalve 24 for opening or closing the
water supply. The remaining feeding lines 18 are
connected to fluid reservoirs 20 in form of canisters or
drums. The fluid reservoirs 20 may contain the same or
different fluids, for example may two fluid reservoirs 20
comprise the same fluid in order to allow for a
continuous supply of the fluid, 1in case one fluid
reservoir 20, in particular canister, needs to Dbe
exchanged. Also the fluid reservoirs 20 may comprise each
different fluids, for example liquid products. A fluid
may be pumped through a dosing line 24 towards at least
one appliance 26 by a first pump 28.

The first pump 28 may create an underpressure inside at
least part of the dosing line 24, the first dosage valve
12, the selected feeding line 18, allowing a fluid to be
sucked from a corresponding fluid reservoir 20. A second
pump 30 may be installed parallel to the first pump 28 in
order to increase the amount of pumped fluid or in order
to replace the first pump 28 in case of a malfunction of
the first pump 28. The first and/or second pump may be
able to pump about 50 1litres per hour. The fluid is
pumped by the pressure of the first and/or second pump
28,30 through the dosing line 24, wherein a flow meter 32
measures the amount of fluid pumped through the dosing

line. A safety valve 34, which may be a pressure valve,
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is integrated into the dosing line 24 in order to prevent
a pressure build up, possibly damaging the dosage system
10, in case of a Dblockage for example. The fluid 1is
pumped through the dosing line 24 fto a second dosage
valve 36. The second dosage valve 36 comprises one inlet
38, connected to the dosing line 24, and eight output
connectors 40, each connected to a corresponding
discharge line 42, connected to a corresponding appliance
44, for example a laundry machine. To each discharge line
42 a flushing line 46 with a corresponding flushing valve
48 1is connected. The flushing lines 46 are connected to a
water main 22 or a pressurized air supply. This allows
for an independent and/or simultaneous at least partial
flushing of each discharge line 42, for example to flush
a dosed fluid faster into a corresponding appliance 44 by
water or pressurized air, and/or to supply an extra
amount of water to an appliance 44, for example for

diluting the dosed fluid.

The first and second dosage valve 12,36 each comprise a
connector element 50 for connecting alternatively
switchable one input connector 14 with the outlet 16
and/or the inlet 38 with one output connector 40. The
connector element 50 may be designed in form of a rotary
switch, wherein the connector element 50, in particular
the rotary switch, may be at least partially rotatable.
The connector element 50 of the first dosage valve 12 is
permanently fluid permeable connected to the outlet 16
and alternatively connectable to any of the input
connectors 14. The connector element 50 of the second
dosage valve 36 is permanently fluid permeable connected

to the inlet 38 and alternatively connectable to any of
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the output connectors 40. The connector element 50 of the
first dosage valve 12 1s connecting a feeding line 18,
which is connected to a water main, to the outlet 16 of
the first dosage valve 12. The connector element 50 of
the second dosage valve 36 connects the inlet 38 to one
of the output connectors 40, connected to an appliance 44
by a corresponding discharge line 42. This allows, 1f the
water valve 22 is opened and the pump 28,30 operated, a
fluid, in particular water, for example to be dosed
through the first dosage valve 12, in particular the
connector element 50 of the first dosage valve 12, the
dosing line 24, the second dosage valve 36, in particular
the connector element 50 of the second dosage valve 36,
through the selected discharge 1line 42 and to a

corresponding appliance 44.

The first and second dosage valves 12,36, the water valve
22, the first and second pump 28,30, the flow meter 32,
the safety wvalve 34 and the flushing wvalves 22 may be
connected to a control unit (not shown) and may be
operated by the control unit. The appliances 44 may also

be connected to and operated by the control unit.

The particular combinations of elements and features in
the above detailed embodiments are exemplary only; the
interchanging and substitution of these teachings with
other teachings in this and the patents/applications
incorporate by reference are also expressly contemplated.
As those skilled in the art will recognize, variations,
modifications, and other implementations of what is
described herein can occur to those of ordinary skill in

the art without departing from the spirit and the scope
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of the invention as claimed. Accordingly, the foregoing
description 1is by the way of example only and is not
intending as limiting. In the claims, the wording

“comprising” does not exclude other elements or steps,

w w

and the identified article “a” or “an” does not exclude a
plurality. The mere fact that certain measures are
recited in mutually different dependent claims does not
indicate that a combination of these measures cannot be
used to advantage. The inventions scope is defined in the
following claims and the equivalents thereto.
Furthermore, reference signs used in the description and
claims do not 1limit the scope of the invention as

claimed.
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Claims

1. A dosage system for dosing one or more fluids, in

particular ligquid products, comprising:

a first dosage valve (12) comprising at least a first and
a second input connector (14) and an outlet (16), wherein
the 1input connectors (14) are each connected to a
corresponding first and second feeding line (18) each
connectable to a fluid reservoir (20), and wherein the
outlet (16) is connected to a dosing line (24), which is

connectable to an appliance (44),

a first pump (28) arranged at the dosing line (24) for

pumping a fluid, wherein

the first dosage wvalve (12) is configured to switchably
connect at least one input connector (14) to the outlet

(le).

2. The dosage system according to claim 1, wherein a
second dosage valve (36) comprising at least a first and
a second output connector (40) and at least one inlet
(38) 1s provided, wherein the at least one inlet (38) is
connected to the dosing line (24), and wherein the output
connectors (40) are each connected to a corresponding

first and second discharge line (42).

3. The dosage system according to any of the preceding
claims, wherein the first and/or second dosage valve
(12,36) comprises a connector element (50), wherein the

connector element (50) 1s connecting an input connector
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(14) to the outlet (16) and/or the inlet (38) to an

output connector (40).

4., The dosage system according to claim 3, wherein the

connector element (50) is designed as a rotary switch.

5. The dosage system according to any of the preceding
claims, wherein the first and/or second dosage valve
(12,36) comprises a valve manifold, wherein the wvalve
manifold is connecting an input connector (14) to the
outlet (16) and/or the inlet (38) to an output connector

(40) .

6. The dosage system according to any of the preceding
claims, wherein at least one feeding line (18) is
connected to a fluid reservoir (20) in form of a water

supply, in particular a water main (22).

7. The dosage system according to any of the preceding
claims, wherein at least one flushing 1line (46) 1is
connected to the dosing line (24) and/or at least one

discharge line (42).

8. The dosage system according to any of the preceding

claims, wherein a second pump (30) is provided.

9. The dosage system according to any of the preceding
claims, wherein a flow meter (32) 1s arranged at the
dosing line (24) for measuring the amount of fluid pumped

through the dosing line (24).
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10. The dosage system according to any of the preceding

claims, wherein at least one fluid reservoir (20) is a

canister.

11. A method for dosing one or more fluids, comprising

the steps of

- connecting a first feeding line (18) fluid permeable
to a dosing line (24) by connecting a first input
connector (14) to an outlet (16) of the first dosage
valve (12) of the above described dosage system

(10),

- continuously or discontinuously pumping a fluid from

the first feeding line (18) to an appliance (44),

- optionally connecting a second feeding line (18)
fluid permeable to the dosing 1line (24) by
connecting a second input connector (14) to the

outlet (16) of the first dosage valve (12).

12. The method according to claim 11, further comprising
the step of connecting the dosing 1line (24) to a
discharge line (42) by connecting an inlet (38) to an

output connector (40) of a second dosage valve (36).

13. The method according to c¢laim 11 or 12, further
comprising the step of flushing the first and or second
dosage valve (12,36) and the dosing line (24) and/or
discharge line (42).
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14. The method according to any of the claims 11 to 13,

further comprising the step of additionally flushing of

at least a portion of a discharge line (42).

5 15. The method according to any of the claims 11 to 14,
further comprising the step of measuring the amount of
fluid pumped through the dosing line (24) by a flow meter
(32).
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