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solid detergent are provided, those are, even If they are different in the detergent compartment (4) and/or the solvent application
compartment (/) and/or the liquid solvent dispensing means (9), fully compatible with the housing (1) as far as form and
attachment points are concerned.
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(57) Abstract: The invention relates to a detergent
dispenser for dosing a quantity of solid detergent
by dissolving some of the solid detergent in a liquid
solvent, in particular in water, to form a detergent
solution, and feeding the detergent solution to a
detergent outlet. The dispenser comprises a housing
(1) with a chassis (2) for wallmounting or the like
and a solid detergent reservoir (3). The solid detergent
reservoir (3) comprises a detergent compartment
(4) holding the solid detergent, a solvent application
compartment (7), a liquid solvent dispensing means
(9), a solvent supply conduit (10) leading to the solvent
dispensing means (9), a detergent solution collector
means (11), and a solution conduit (12) connected
to the detergent solution collector means (11) to carry
away the detergent solution towards a detergent outlet.
The invention is particularly convenient, because
the solid detergent reservoir (3) is constructed as a
modular unit easily separable from the housing (1).
If different solid detergent reservoirs (3) for different
types of solid detergent are provided, those are, even
if they are different in the detergent compartment
(4) and/or the solvent application compartment (7)
and/or the liquid solvent dispensing means (9), fully
compatible with the housing (1) as far as form and
attachment points are concerned.
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Detergent dispenser

This invention relates to a detergent dispenser for dosing a quantity of solid de-
tergent by dissolving some of the solid detergent in a liquid solvent, mn particular
water, to form a detergent solution, and feeding the detergent solution to a deter-
gent outlet and, finally, to a utilization point. In particular a detergent dispenser

with the features of the preamble of claim 1 is the subject matter of this inven-
tion.

Dosing of a detergent from a detergent reservoir to achieve a detergent solution
is widely accepted practice. To provide a detergent solution that is ready to use
by dissolving some of a solid detergent stock material has a number of advan-
tages as compared to using liquid detergent right from the beginning. For the
background of the invention and in particular for the background of using a stock
of solid detergent in a detergent dispenser reference is made to US 5,549,875 A,

There are aspects of product safety, shelf life, volume and costs related to the
use of a solid detergent stock material.

A further prior art related to dosing of a solid detergent is EP 0 229 038 A (US
4,964,185 A and US 4,858,449 A) in the ownership of the applicant.

The term "solid detergent" within the scope of the present invention means bulk
material like powder or granulate as well as solid block-like material which may
be produced by pressing of a powder, by casting, or even by extrusion or other
manufacturing methods. Solid detergent within the scope of the present inven-
tion, however, shall as well cover semi-solid material like a gel with high vis-

cosity which will not flow from the solid detergent reservoir on its own motion,
but only if pre-dissolved in part by a liquid solvent.

The term "liquid solvent" shall cover all kinds of liquid able to form a solution
with the solid detergent product. However, the liquid solvent will primarily be
water. Water is not restricted to water at room temperature but may well be water
at high temperature, e. g. hot water of about 40 to 80 °C.
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The term "detergent" in the present patent application means any kind of clean-
ing product for dish washing, laundry washing, rinsing or cleaning. However, the
present detergent dispenser 1s primarily adapted for use in large industrial dish
washing equipment and, also, laundry washing equipment.

The specific prior art forming the starting point of the invention (EP 0 781 110
B1, i the ownership of the applicant of the present patent application), discloses
a detergent dispenser for dosing a quantity of solid detergent that is to be used in
industrial dish washing machines. Dosing the necessary quantity of solid deter-
gent by dissolving some of the solid detergent in a liquid solvent, namely in cold
or hot water, to form a detergent solution, and feeding the detergent solution to a

detergent outlet and, finally, to a utilization point, namely the dish washing ma-
chine.

This prior art detergent dispenser comprises a housing with a chassis for wall-
mounting. The chassis 1s part of the housing. All parts of the housing are con-
nected to each other by welding or screw-connections. Part of the housing also is
a solid detergent reservoir forming a detergent compartment holding the solid
detergent and a solvent application compartment below the detergent compart-
ment. The two compartments are separated by a convex screen. A liquid solvent
dispensing means in the form of a spray nozzle or spray nozzles is positioned
within the solvent application compartment, and a solvent supply conduit leads
to this solvent dispensing means from a solvent supply line. A detergent solution
collector means 1s defined by a conical section of the solvent application com-
partment at the bottom thereof. A solution conduit leads from the collector

means downwardly towards a detergent outlet to carry away the detergent solu-
tion dripping off from the screen.

- Upstream of the liquid solvent dispensing means there is provided a backflow

preventer which serves to prevent any backflow of liquid into the external liquid
solvent supply line (water mains) in case of a pressure drop in this external sup-
ply line. This backflow preventer is fixedly mounted within the housing and hy-
draulically connected by means of screw connections between the liquid solvent
dispensing means and a motorized liquid solvent supply valve.

Operation of the prior art detergent dispenser is done by an electronic control
unit which is not described in detail here.
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The detergent dispenser disclosed in this prior art document is constructed for
use with a solid detergent provided as bulk material (powder) in a bag. The de-
tergent compartment of the solid detergent reservoir in the housing is provided
with pointed blades for opening the bag from below. In order to remove an
empty bag and insert a new bag filled with bulk material the detergent compart-

ment 1s open at the top and has a cross-section adapted to the cross-section of the
bag to be used with this detergent dispenser.

For each type of solid detergent a different detergent dispenser is available, in
spite of the fact that all detergent dispensers for dosing solid detergents in the
end have to meet more or less the same technical requirements. The result is
small production quantities and high costs for stock capacity. Moreover, a cus-
tomer who uses for example a prior art detergent dispenser for powder bulk ma-
terial in bags has to exchange the complete detergent dispenser if he wants to use
state of the art geo extruded solid block-like material.

Altogether, the object of the present invention is to provide a detergent dispenser

as described above in general that provides advantages as far as manufacturing,
flexibility and costs are concerned.

The present invention solves above mentioned problem with a detergent dis-

penser with the features of the preamble of claim 1 that is further specified by the
features of the characterizing part of claim 1.

In the detergent dispenser according to the present invention the solid detergent
reservolr 1s not an integral part of the housing but is constructed as a modular
unit that is easily separable from the housing. If solid detergent reservoirs for dif-

ferent types of solid detergent are provided those can be different, but should be

different only in the detergent compartment and, optionally, the solvent applica-
tion compartment and/or the liquid solvent dispensing means. However, they are
otherwise fully compatible with the housing and can be replaced one against the
other as the need be. The customer can simply replace a reservoir for bulk pow-
der material in bags by a different reservoir for solid-block material, or may re-
place one reservoir for solid block-like material produced by pressing of a pow-
der by a different reservoir with different cross section adapted to e. g. an ex-
truded block-like material (geo-material). In fact, there is only one type of deter-
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gent dispenser for all types of solid detergent. Due to the different detergent re-
servoirs which can be removed and re-fitted with the housing of the detergent
dispenser, each type of solid detergent will be handled properly.

The basic idea of the present invention provides a large number of options for

further improvement. So preferred embodiments are the subject matter of the de-
pendent claims.

In general, the present invention is primarily intended for use with industrial dish
washing machines or machines with the use of cold or hot water as liquid solvent
and a solid detergent for the main washing cycle of the dish washing machine.
However, in general, the idea can be applied for detergent dispensers of any

kind, e.g. for laundry washing machines and cleaning machines for cleaning or
disinfecting other items as well.

Further, as explained above already, the solid detergent may be provided as cast
powder in a powder bag, as a granulate in a corresponding container or even as a
semi-solid detergent, namely a gel with high viscosity, preferably in a suitable
container as well. In the embodiment described here, however, the solid deter-

gent 1s primarily provided as a solid block, sometimes also in a suitable container
or plastic cover.

In general, the method for dissolving solid detergent from the solid detergent
reservolr 1s well known from the prior art described above. In this method liquid
solvent is sprayed towards the solid detergent in the solid detergent reservoir im-
pinging upon substantially the entire lower surface area of the solid detergent.
Detergent solution is dripping off the lower surface of the solid detergent in the
reservolr and is collected for further feeding towards the utilization point. The

detergent solution may me gravity-fed to the utilization point. However, this can
be done by a delivery pump, too.

Along with an explanation of the drawings in detail the inventive detergent dis-

penser will be explained hereafter. All embodiments described in the sub-claims
will be explained in detail hereafter as well:

Fig. 1 shows 1in a perspective view a detergent dispenser according to the
invention for use with bulk material.
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shows in a perspective view a detergent dispenser according to the
invention for use with block-like cast material.

shows a detergent dispenser according to the invention in a per-
spective view with an empty solid detergent reservoir.

shows in a perspective view the detergent dispenser of Fig. 3 with
the detergent reservoir removed.

shows 1n a side and partly sectional view a solid detergent reservoir
of a detergent dispenser according to Fig. 4.

shows a full sectional view of a chassis of a detergent dispenser ac-

cording to a preferred embodiment of the invention with the solid

detergent reservoir but without a solid detergent cartridge or con-
tainer therein.

shows a detergent dispenser according to the invention with the

solid detergent reservoir removed and a front cover of the housing
removed as well.

shows the chassis of the detergent dispenser of Fig. 7 in an enlarged
VIEW.

shows the chassis of Fig. 8 intended to be mounted on a separate
mounting plate.

shows 1n a perspective view the chassis with a cover for an elec-
tronic control unit removed.

shows an enlarged and sectional view of a safety switching means,

the detergent reservoir mounted, but no solid detergent cartridge or
container therein.
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Fig. 13 shows the chassis of a preferred embodiment of the detergent dis-
penser, the electronic control unit removed.

Fig. 14 shows an enlarged view of the lower right area of the chassis of Fig.
13.

Fig. 15 shows an upper right area of the chassis of Fig. 13 with a backflow
preventer mounted in its receptacle.

Fig. 16 shows an upper right area of the chassis of Fig. 13 with the
backflow preventer removed from its receptacle.

The drawings show only by way of example and explaining a preferred embodi-
ment of the invention a detergent dispenser for dosing a quantity of solid deter-
gent by dissolving some of the solid detergent in a liquid solvent, in particular in
cold or hot water, to form a detergent solution, and feeding the detergent solution
then to a detergent outlet and, finally, to a utilization point. This utilization point
may particularly be an industrial dish washing machine, but may be any other

cleaning or even disinfecting equipment like laundry washing machine or clean-
ing equipment.

Fig. 1 and 2 show two different embodiments of the detergent dispenser, in Fig.
1 a detergent dispenser for bulk material, namely detergent powder material, Fig.
2 1nstead for solid cast detergent material. From Fig. 1 and 2 it can be obtained
that the detergent dispenser as such is identical for both types of solid detergent,

only the solid detergent reservoirs forming the top of the detergent dispenser
housing are different.

A further and more detailed description shall now be given referring to Figs. 1 to
6 together.

The detergent dispenser according to the invention shows a. housing 1 with a
chassis 2 for wall-mounting the detergent dispenser, or for any other mounting
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option. The dispenser further comprises a solid detergent reservoir 3. The solid
detergent reservoir 3 comprises a detergent compartment 4 holding the solid de-
tergent either in a container 5 for bulk material or, as an alternative, in a cartridge
6 as shown in Fig. 2 for a solid block-like material. A block-like solid detergent
material 1s available also as cast material in a thin plastic covering or as an ex-
truded material (geo-block) without any cover. Of course, the solid detergent

reservolr 3 may be as well equipped with blades for opening a bag containing
bulk material as in the prior art of EP 0 781 110 B1. |

The solid detergent reservoir 3 further comprises a solvent application compart-
ment 7 below the detergent compartment 4. In the present embodiment which
can be seen in Fig. 5 and Fig. 6 the detergent compartment 4 and the solvent ap-
plication compartment 7 are separated by a screen or sieve 8. However, if a solid

block-like material or a specific container or cartridge is used this screen 8 may
be removed.

At the solvent application compartment 7 a liquid solvent dispensing means 9 is
provided in the form of a liquid spray nozzle. From this nozzle liquid solvent,
namely here cold or hot water, can be sprayed towards the solid detergent within
the detergent compartment 4 of the solid detergent reservoir 3 impinging upon
substantially the entire lower surface area of the solid detergent and forming a
detergent solution dripping off from this surface.

A solvent supply conduit 10 leads to the solvent dispensing means 9. A detergent
solution collector means 11 in the form of a funnel can be seen at the bottom of
the solvent application compartment 7, and a solution ¢onduit 12 is connected to

the solution collector means 11 to carry away the detergent solution dripping off
from the solid detergent towards a detergent outlet 13.

In the present embodiment, the solid detergent reservoir 3 is constructed as a
modular unit easily separable from the housing 1. That can be obtained from a
comparison of Figs. 1, 2, 4. The solid detergent reservoir 3 can be simply lifted
from the housing 1 as shown in Fig. 4, of course after disconnecting hydraulic

connections that will be explained later, and perhaps after unlocking a concealed
or obvious lock between reservoir 3 and housing 1.
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If solid detergent reservoirs 3 for different types of solid detergent are provided
they are different only in the detergent compartment 4 and, optionally, the sol-

vent application compartment 7 and/or the liquid solvent dispensing means 9.

Otherwise those different solid detergent reservoir 3 are identical and in particu-
lar fully compatible with the housing 1 and the hydraulic connectors and all at-
tachment points therein. The invention provides for a two-component system
with the basic detergent dispenser without the solid detergent reservoir 3 being
the same for all types of solid detergent whereas the solid detergent reservoir 3
being different as the occasion arises for different types of solid detergent, in
particular different structure and shape of the solid detergent material. "

This modular design reduces the stock keeping costs, because only the different
detergent reservoirs 3 have to be kept in stock, whereas the same base unit can be
used for all types of detergent dispensers. Further, flexibility for the customer is
substantially increased, because just with an exchange of the solid detergent re-

servoir 3 he can use the option for a different type of solid detergent. Costs are
substantially reduced, productivity increases.

Moreover, the modular design for the solid detergent reservoir and the fact that
this modular unit 1s easily separable from the housing 1 means that the reservoir

3 as such may be positioned in a dish washing machine to be cleaned in a usual
dish washing process.

Now, as can be seen in Fig. 2, the detergent compartment 4 for a block material
or for a bulk material within a replaceable container 5 or cartridge 6 1s open at

the top and has, optionally, a cross-section adapted to the cross-section of the
specific block, container S or cartridge 6.

In contrast, as can be seen in Fig. 1, in this embodiment the detergent compart-

ment 4 of a solid detergent reservoir 3 for bulk material (powder, granulate or
semi-solid material) comprises a container 5 with a lid 14 on top. Here, the lid 14
1s hinged at a hinge 15 so that after casting the powder or granulate into the con-
tainer 5 the container 5 can be closed. As an option, and to be explained later in
detail, the lid 14 can be controlled by a safety switch switching off in particular

the water supply as soon as the lid 14 is opened. This is a safety measure in par-
ticular for solid detergent in powder form.
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From Fig. 5 it can be obtained in a particularly clear manner that the detergent
solution collector means 11 1s provided with a spillover drain 16. This spillover
drain 16 1s a safety means.

Considering that the rear side on the right in Figs. 1 to 6 will normally be
mounted on a wall of a building it is helpful that in the present and preferred em-
bodiment the solution conduit 12 is placed close to the rear of the housing 1
and/or the spillover drain 16 is placed close to the rear of the housing 1. It is pos-
sible to lead the product feed line 17 indicated in Fig. 3, 5 and 6 towards the

utilization point on the wall at least close to the wall with the result that dama-
ging of this product feed line 17 will be prevented.

Now, Fig. 4 to 6 show a specific embodiment which has an additional feature
that can be provided as an option. Sometimes solid detergents have to be used
that tend to clog the solution conduit 12 or the product feed line 17 at least if the
detergent dispenser is not used for a considerable time period. Therefore i1t will
be helpful to flush the complete system after the dosing of the detergent solution
into the utilization point, in particular the dish washing machine, has been fin-
ished. If a detergent dispenser with this option is provided, the solid detergent
reservolr 3 1s provided with a second liquid solvent dispensing means 18 and a
second solvent supply conduit 19 separate from the first one for flushing the sol-
vent application compartment 7 in total or in part as well as the solution conduit
12 and a product feed line 17 with clean liquid solvent, in particular clean water,
after a dispensing cycle. Of course, this second liquid solvent dispensing means
18, 1n particular for cold or, preferably, hot water, shall not spray the liquid to-
wards the solid detergent but shall just flush the detergent solution collector

means 11, the solution conduit 12 and the product feed line 17 eliminating the
solid detergent residues.

As can be seen from the drawings Fig. 3 to 6 each solvent supply conduit 10, 19
and the solution conduit 12 are provided with a hydraulic connector 20; 21 for
connecting it to a solvent supply line 22 and the product feed line 17. Each sol-
vent supply line 22 with the connector 20 1s fixedly arranged within the housing

1 leading from a water supply to the respective conduit 10, 19. The product feed

line 17 with the hydraulic connector 21 is e.g. a quick-screw or a bayonet-con-
nection.



CA 02593009 2007-06-06

WO 2006/061041 | PCT/EP2004/014028

10

15

20

25

30

35

- 10 -

Now, Fig. 4 in combination with Fig. 7 shows a further embodiment of the in-
vention in that the housing 1 comprises a front cover 23 connected to the chassis
2 by a snap-in connection 23' and/or a concealed keyless locking means. The
concealed keyless locking means can be unlocked only by a person well

acquainted with this system. It replaces a traditional key lock system and reduces
costs once more.

From Fig. 4, Fig 5 and Fig. 7 of the drawings a further specific feature of a pre-
ferred embodiment of the invention can be obtained. In order to prevent misuse
of the mventive detergent dispenser it is provided here that the solid detergent
reservoir 3 and the front cover 23 of the housing 1 are provided with interlocking
means 24 adapted so that the front cover 23 can only be removed if the reservoir
3 has been separated from the chassis 2 before. In the present embodiment those
interlocking means 24 are realized as tongue and groove connections and as

blocking wings 24 on the front cover 22. Of course this is only a simple and cost-
effective example thereof.

Up to now it has been explained how the solid detergent reservoir 3 is a modular

unit easily separable from the housing 1 and how this solid detergent reservoir 3
1s constructed in detail.

However, in a preferred embodiment of the invention which can be obtained
from further Figures of the drawings, too, the dispenser in total is constructed to
have mostly modular units. In particular it is preferred that most of or all of the
modular units are connected to the chassis 2 and/or another modular unit by
snap-1n connectors or plug-in connectors. The specific snap-in connectors or

plug-in connectors for the different modular units will be explained later in detail
as the occasion arises.

Up to now only the snap-in connection 23' for the front cover 23 has been des-
cribed. This has a finger tip pressure plate which can be pressed to.release this
connection 23’ as can be seen from a comparison of Fig. 4 and Fig. 7.

Now, referring to Fig. 8 and 9 of the drawing, a further interesting embodiment
of the invention is to be described. Here it is provided that the chassis 2 is pro-
vided with a separate mounting plate 25 adapted for wall-mounting or the like,
the chassis 2 as such being connected to the mounting plate 25 preferably by



CA 02593009 2007-06-06

WO 2006/061041 PCT/EP2004/014028

10

15

20

25

30

35

_11 -

snap-1n connections 26 and, preferably, pre-positioning formations 27. The op-
tional mounting plate 25 shows a large number of through holes 28, some of
those designed as oblong holes. With this kind of mounting plate 25 the deter-
gent dispenser can be mounted at most different kinds of locations and can form
a basis for the chassis 2 which is easily exchangeable. Mounting the detergent
dispenser on a wall or the like can take place only with a mounting plate 25
without the necessity to hold and adjust the complete, heavy dispenser system.
The pre-positioning formations 27 are helpful in this respect as well.

Further simplification of mounting and dismounting the parts of the inventive
detergent dispenser comes along with the further design option that most of or all
of the hydraulic connectors are provided as plug-in connectors or snap-in con-
nectors and are, preferably, locked by locking formations 29 on a respective
modular unit or a separate locking part 30. In Fig. 3 it can be seen that the sepa-
rate locking part 30 can be laterally pushed onto guide rails at the bottom of the
housing 1 with locking formations 29 being formed by the locking part 30 pre-
venting the plug-in hydraulic connectors 20 for the solvent supply conduit 10 and
the second solvent supply conduit 19 from moving downwardly. When the
locking part 30 is removed, as shown in Fig. 3, however, the hydraulic connec-
tors 20 can be easily pulled from the corresponding conduits 10; 19. So here we
have on the one hand a simple mounting and dismounting feature, on the other
hand a safe hydraulic connection once the locking part 30 is in place.

Similar systems will be found in other modular units of the detergent dispenser
as will be explained later.

Now, 1n a further and preferred embodiment it is provided that an electronic
control means is provided within an electronic modular unit 31. In the present
embodiment the electronic modular unit may have a PC-board or a number of
boards with or without a display. In the present embodiment there is a LCD-dis-
play 32 and operating keys in a front cover 34 which is snap-fitted to the base of
the electronic modular unit 31 as can be seen in Fig. 10. The modular design of
the detergent dispenser is intensified in this respect. The front cover 34 is as such
covered by the front cover 23 of the housing 1 which as such again is interlocked
with the reservoir 3. Thus the electronic modular unit 31 is safely positioned
within the housing 1 protected from tampering.
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As a turther design feature of a preferred embodiment of the invention it is pro-
vided that most of or all of the electric and electronic items of the dispenser are
positioned in or at the chassis 2, whereas only a few or none are provided in or at
the solid detergent reservoir 3. In the embodiment of Fig. 2 none are provided in
the reservoir 3. In the embodiment of Fig. 1, if there is a sensor for opening of
the 11d 14, only this sensor is position in the reservoir 3.

In order to further increase safety it may be provided that the electric/electronic
system of the dispenser is a low voltage system, preferably with a power supply
of 24 V or 12 V, with a mains supply to be positioned at a distance from the dis-
penser. In the preferred embodiment of the invention a power supply is provided
with an external mains supply 240 V (AC) / 24 V (AC) all in a housing fulfilling

high water protection standards (e.g. IP 65). European standards will be ob-
served, t00.

Now, further reference is made to Figs. 8 and 11 to 13 of the drawing. Another
safety feature can be obtained from those drawings. Here it is provided that the
chassis 2 is provided with a safety switching means 35 in order to switch off
electricity and the liquid solvent supply as soon as the solid detergent reservoir 3
and/or a container 5, cartridge 6 or block of solid detergent is being removed
from the chassis 2. This safety switching means 35 can be provided by specific
electromechanical switches or by electronic sensors (proximity sensors or con-
tact sensors or optical sensing means). In the present embodiment, however, an
electro-mechanical system is used. Here it is provided that the safety switching
means 33 1s provided with a spring loaded lever 36 mounted on the chassis 2 and
operable against the spring load by the solid detergent reservoir 3 when it is at-
tached to the chassis 2. In particular, the spring loaded lever 36 of the safety
switching means 35 as indicated in Fig. 11 and Fig. 12 cooperates with a elec-
tromechanical switch 37 equipped with a switching lever 38 that is operated by

the spring loaded lever 36 (compare Fig. 11 and Fig. 12). However, the switch 37
can be a contactless switch, in particular an optical switch as well.

In order to provide a solution for this safety device that can be used with all
kinds of solid detergent reservoirs 3 and solid detergent types, the present inven-
tion has a particular design. This is in the present and preferred embodiment pro-
vided in that the solid detergent reservoir 3 for block material or con-
tainer/cartridge is provided with a follower lever 39 cooperating with the spring
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loaded lever 36 on the chassis 2 to release the spring loaded lever 36 to the "off"-
position (Fig. 11) even if only the block or container/cartridge is missing from
the solid detergent reservoir 3. Altogether, the spring loaded lever 36 of the
satety switching means 35 in this embodiment operates the safety switch 37 into
the "on"-position only if the solid detergent reservoir 3 with a filling of solid de-
tergent either by container 5 or cartridge 6 or by a solid detergent block is pre-

sent. Otherwise the water supply and preferably also electricity will be switched
off.

Sometimes it may be necessary or helpful to provide the detergent dispenser with
a separate pumping means. In order to have a dispenser for universal use the
chassis 2 may be provided with a receptacle 40 for an optional provision of a
separate pumping unit 41 driven by an electric drive motor 42. The reference
numbers can be obtained from Fig. 9 and, in particular, from Fig. 13 showing the
chassis 2 without the electronic modular unit 31. This receptacle 40 is particu-
larly suitable for a peristaltic pump but may be provided for a different pump, for
example a diaphragm pump also. Fig. 13 shows the electric drive motor 42 ex-

tending into a free space within the chassis 2 behind the electronic modular unit
31.

It can be provided that the pumping unit be part of the hydraulic system of the
detergent dispenser as described before. However, for a dish washing system
such pumping unit 41 will be used mainly for a liquid additive, in particular a
liquid rinsing additive. This liquid additive normally has to be pumped to a dif-
ferent location at the utilization point. Therefore, in a preferred embodiment, it is
provided that the pumping unit 41 is provided with separate hydraulic connectors
for separate supply feed lines for pumping a liquid additive, in particular a liquid
rinsing additive, to a utilization point.

Anyway, in the present embodiment the housing 1 of the detergent dispenser is
prepared for the use of a separate pumping unit 41.

Now, Fig. 13 and following Figs. 14 to 16 show further interesting details of a

preferred embodiment of the invention. Details of the chassis can be obtained
from those drawings.
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First of all, in this preferred embodiment as disclosed in Fig. 13 and Fig. 14 the
chassis 2 is provided with a receptacle 43 for a motorized liquid solvent supply
valve 44. The supply valve 44 is held in the receptacle 43 by a plug-in connec-
tion 43" and/or, preferably, a snap-in connection. In the present embodiment the
liquid solvent supply valve 44 is a 2/2-directional control valve operated by a
motor so that it has a pretty slow moving valve body. This eliminates the risk for

sharp pressure peaks in the water supply system. A solinoid-operated on/off-
valve would be equally applicable, however that valve should also be equipped

“with some damping means.

In the present embodiment the receptacle is provided with a plug-in connection
43" and further with a, here concealed, snap-in connection. Moreover, a locking
formation 44' on the chassis 2 secures the plug-in hydraulic connector 44" as
soon as the supply valve 44 is positioned within the receptacle 43. .This is a

similar situation as with the locking part 30 relative to the hydraulic connectors
20 explained above.

At the lower end of the supply valve 44 a snap-in hose connector 44™ can be

seen. This hose connector 44™ serves to connect a water mains supply line or
hose to the detergent dispenser as such.

Of course, the supply valve 44 is controlled by the electronic modular unit 31 to
open and close the liquid solvent supply following the operation requirements.

In Fig. 13 and Fig. 14 a further specific feature of the preferred embodiment des-
cribed here can be seen. It is provided here that the chassis 2 is provided with a
receptacle 45 for a motorized 3/2-directional control valve 46, wherein the 3/2-
valve 46 positioned downstream of the supply valve 44 and serves to supply lig-
uid solvent either to the liquid solvent dispensing means 9 or the second liquid
solvent dispensing means 18. This further valve 46 is necessary only if a first
solvent supply conduit 10 and a second solvent supply conduit 19 are provided.
If the last-mentioned supply is not existent this valve is not necessary. This valve

serves to divert the liquid solvent, in particular water, to the respective supply
line.

International standards sometimes require that a backflow from the dispenser
into the water mains be prevented. In a specific embodiment of the invention that
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is shown here there is provided that the chassis 2 is provided with a receptacle 47
for a backflow preventer 48, wherein the backflow preventer 48 1s positioned
downstream of the supply valve 44 and serves to prevent any backtlow of liquid
into an external liquid solvent supply line in case of a pressure drop in that exter-
nal liquid solvent supply line (water mains). The backflow preventer 48 has re-
lease openings 49 that will be opened as soon as the pressure drop occurs so that
only air is sucked into the water supply line but no chemicals my enter the line.
Such backflow preventer 48 is disclosed in EP 0 781 110 B1 as well.

In the present embodiment the backflow preventer 48 is positioned downstream

of the supply valve 44 but upstream of the directional control valve 46 that is
optionally provided.

Here, again, from a comparison of Fig. 15 and Fig. 16 it can be seen that the hy-
draulic connectors 49' are simple plug-in connectors which are fixed in their op-
erative position each by a corresponding locking formation 49" on the receptacle
47. The backflow preventer 48 as such 1s fixed by a snap-in connection 49"
within the receptacle 47. Supply valves 44; 46 as well as backtlow preventers 48

are hydraulic parts that exist as off-the-shelf-parts 1n different form and are of-
fered by different suppliers.

Following a specific concept of the present invention that is independent of the
basic concept explained in claim 1 it may be provided that the receptacle 43 for
the supply valve 44 and/or the receptacle 45 for the directional control valve 46
and/or the receptacle 47 for the backflow preventer 48 1s constructed as a modu-
lar unit easily separable from the chassis 2 or another modular unit, wherein the
receptacles 43, 45, 47 for different types of valves or different types of backtlow
preventers are fully compatible with the chassis 2 or modular unit as far as form
and attachment points are concerned. By this means the receptacle in question as
such 1s a modular unit easily separable from the chassis 2 of the housing 1. If, for
example, as different backflow preventer 48 shall be used, only the receptacle 47
has to be changed to adapt the system to the different shape of the new backflow

preventer 38. The unit of receptacle 47 and backflow preventer 48 can then be
replaced in the chassis 2.

In the present invention liquid solvent conduits 50 are connecting the different
parts of the liquid solvent supply system.
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In the present embodiment it is provided that the modular receptacle unit 43; 435,
47 is connected to the chassis 2 or another modular unit by snap-in connectors.

Finally, it is a preferred option to provide the parts of the detergent dispenser ac-
cording to the invention, in particular the chassis 2 and the other modular units,
as plastic parts, preferably from polypropylene.

The inventive system has a reduced complexity due to the modular design. Total
costs and service efforts are substantially reduced. Due to the modular design
and the plug-in and snap-in connections all parts of the dispenser are easily ex-
changeable. Cleaning is simple and efficient, because each module can be
cleaned as such. Stock management is simplified and costs are reduced. Recy-
cling is easy, because plastic-, electronic- and metal parts can be easily separated

due to the plug-in and snap-in connections. Product contact by the user 1s pre-
vented. '
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What is claimed is:

1. Detergent dispenser for dosing a quantity of solid detergent by dissolving
some of the solid detergent in a liquid solvent to form a detergent solution, and
feeding the detergent solution to a detergent outlet, the dispenser comprising

- a housing with a chassis for wall-mounting and

a solid detergent reservoir,

wherein the solid detergent reservoir comprises a detergent compartment
holding the solid detergent, a solvent application compartment, a liquid solvent
dispensing means, a solvent supply conduit leading to the solvent dispensing
means, a detergent solution collector means, and a solution conduit connected to
the detergent solution collector means to carry away the detergent solution towards
a detergent outlet,

characterized in that

the solid detergent reservoir is constructed as a modular unit easily
separable from the housing,

wherein, 1if different solid detergent reservoirs for different types of solid
detergent are provided, those are, even if they are different in the detergent
compartment, the solvent application compartment or the liquid solvent dispensing
means, or any combination thereof, fully compatible with the housing as far as
form and attachment points are concerned, and

wherein the dispenser is constructed to have modular units.

2. Dispenser according to claim 1, characterized in that

each one of a plurality of, or each one of all of, the modular units is connected: to
the chassis; to another modular unit by snap-in connectors or plug-in connectors; or
to the chassis and to the other modular unit by the snap-in connectors or the plug-in

connectors.

3. Dispenser according to claim 1 or 2 wherein the liquid solvent is water.

4. Dispenser according to any one of claims 1 to 3 wherein the solvent
application compartment is below the detergent compartment.

J. Dispenser according to any one of claims 1 to 4 wherein the liquid solvent
dispensing means is at or in the solvent application compartment.



10

15

20

25

30

35

CA 02593009 2010-04-19

-18 -

6. Dispenser according to any one of claims 1 to 5 wherein the detergent
solution collector means is at the bottom of the solvent application compartment.

7. Dispenser according to claim 1, characterized in that

the detergent compartment for a block material or for a bulk material within
a replaceable container or cartridge is open at the top and has, optionally, a cross-
section adapted to the cross-section of the specific block, container or cartridge.

8. Dispenser according to claim 1, characterized in that
the detergent compartment of the solid detergent reservoir for bulk materal
(powder, granulate or semi-solid material) comprises a container with a lid on top.

9. Dispenser according to any one of the claims 1 to 8, characterized in that
the detergent solution collector means is provided with a spillover drain.

10.  Dispenser according to claim 9, characterized in that

the solution conduit is placed closed to the rear of the housing, the spillover
drain is placed closed to the rear of the housing, or the solution conduit is placed
closed to the rear of the housing and the spillover drain is placed closed to the rear
of the housing.

11.  Dispenser according to any one of the claims 1 to 10, characterized in that

the solid detergent reservoir is provided with a second liquid solvent
dispensing means and a second solvent supply conduit separate from the first ones
for flushing the solvent application compartment in total or in part as well as the
solution conduit and a product feed line with clean liquid solvent after a dispensing
cycle.

12. Dispenser according to claim 11 wherein the clean liquid solvent is clean
water.

13.  Daispenser according to claim 11 or 12, characterized in that

the (each) solvent supply conduit and the solution conduit are each
provided with a hydraulic connector for connecting it to a solvent supply line and
the product feed line.

14.  Dispenser according to any one of the claims 1 to 13, characterized in that
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the housing comprises a front cover connected to the chassis by a snap-in
connection, a concealed releasable keyless locking means, or the snap-in
connection and the concealed releasable keyless locking means.

15.  Dispenser according to claim 14, characterized in that

the solid detergent reservoir and the front cover of the housing are provided
with interlocking means adapted so that the front cover can only be removed if the
solid detergent reservoir has been separated from the chassis before.

16.  Dispenser according to any one of the claims 1 to 15, characterized in that
the chassis is provided with a separate mounting plate adapted for wall-
mounting, the chassis as such being connected to the mounting plate.

17.  Dispenser according to claim 16 wherein the chassis is connected to the
mounting plate by snap-in connections.

18.  Dispenser according to 17 wherein the chassis is further connected to the
mounting plate by pre-positioning formations.

19.  Dispenser according to claim 13, characterized in that
each one of a plurality of, or each one of all of, the hydraulic connectors is
provided as a plug-in connector or a snap-in connector.

20.  Dispenser according to claim 19 wherein at least one of the plurality of
hydraulic connectors is locked by locking formations on a respective modular unit
or a separate locking part.

21. Dispenser according to any one of the claims 1 to 20, characterized in that
an electronic control means is provided within an electronic modular unit.

22, Dispenser according to any one of the claims 1 to 21, characterized in that
a number of, or all of, electric and electronic items of the dispenser are
positioned in or at the chassis, whereas a lesser number, or none of, the electric and

electronic items are provided in or at the solid detergent reservoir.

23.  Dispenser according to any one of the claims 1 to 22, characterized in that
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an electric/electronic system of the dispenser is a low voltage system with a
mains supply to be spaced apart from the dispenser.

24. Dispenser according to claim 23 wherein the low voltage system has a
power supplyot 24 Vor 12 V.

235. Dispenser according to claim 7 or 8, characterized in that

the chassis 1s provided with a safety switching means in order to switch off
electricity and the liquid solvent supply as soon as the solid detergent reservoir, the
container, cartridge or block of solid detergent, or any combination thereof, is being
removed from the chassis.

26. Dispenser according to claim 25, characterized in that

the safety switching means is provided with a spring loaded lever mounted
on the chassis and operable against the spring load by the solid detergent reservoir
when it 1s attached to the chassis.

27. Dispenser according to claim 26, characterized in that

the solid detergent reservoir for block material or container/cartridge is
provided with a follower lever cooperating with the spring loaded lever on the
chassis to release the spring loaded lever to the “off”’-position even if only the block
or container/cartridge is missing from the solid detergent reservoir.

28. Dispenser according to any one of the claims 1 to 27, characterized in that
the chassis is provided with a receptacle for an optional provision of a
separate pumping unit driven by an electric drive motor.

29. Dispenser according to claim 28, characterized in that
the pumping unit is provided with separate hydraulic connectors for

separate supply feed lines for pumping a liquid additive to a utilization point.

30. Dispenser according to claim 29 wherein the liquid additive is a liquid
rinsing additive.

31.  Dispenser according to any one of the claims 1 to 30, characterized in that
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the chassis i1s provided with a receptacle for a motorized liquid solvent
supply valve and the supply valve is held in the receptacle by a plug-in connection,
a snap-in connection, or the plug-in connection and the snap-in connection.

32.  Dispenser according to claim 31, characterized in that

the chassis is provided with a receptacle for a motorized 3/2-directional
control valve, wherein the 3/2-valve is positioned downstream of the supply valve
and serves to supply liquid solvent either to the liquid solvent dispensing means or
the second liquid solvent dispensing means.

33.  Dispenser according to any one of the claims 1 to 32, characterized in that,

the chassis is provided with a receptacle for a backflow preventer, wherein
the backflow preventer is positioned downstream of the supply valve and serves to
prevent any backflow of liquid into an external liquid solvent supply line in case of
a pressure drop in that external liquid solvent supply line.

34.  Detergent dispenser with a receptacle according to the characterizing part of
any one of the claims 31 to 33, or a detergent dispenser according to any one of the
claims 31 to 33,

characterized in that,

the receptacle for the supply valve, or the receptacle for the directional
control valve, or any combination thereof, is constructed as a modular unit easily
separable from the chassis or another modular unit,

wherein the receptacles for different types of valves are fully compatible
with the chassis or modular unit as far as form and attachment points are
concerned.

33. Dispenser according to claim 34, characterized in that
each of the respective modular units is connected to the chassis or another
modular unit by a snap-in connection.

36. Dispenser according to any one of the claims 1 to 35, characterized in that
the chassis and other modular units of the dispenser are made at least partly
from plastic material.

37.  Dispenser according to claim 36 wherein the plastic material is
polypropylene material.
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38.  Detergent dispenser with a receptacle according to claim 33, or a detergent
dispenser according to claim 33,

characterized in that,

the receptacle for the supply valve, the receptacle for the directional control
valve, or the receptacle for the backflow preventer, or any combination thereof, 1s
constructed as a modular unit easily separable from the chassis or another modular
unit,

wherein the receptacles for different types of valves or different types of
backflow preventers are fully compatible with the chassis or modular unit as far as
form and attachment points are concerned.
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