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(57) ABSTRACT 

Toilet cleaner dispenser for adding at least one substance 
preparation to a toilet boWl, comprising at least one ?rst 
container having a ?rst preparation that may be coupled to the 
dosing device of the toilet cleaner dispenser, Wherein the 
toilet cleaner dispenser comprises at least one control unit and 
a dispenser element and/or a pump that cooperate such that at 
least tWo different, de?ned dispensing amounts of at least one 
substance preparation may be released. 
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Fig. 4 
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Fig 4a 

Fig. 5 



Patent Application Publication Aug. 19, 2010 Sheet 4 0f 16 US 2010/0205728 A1 

Power on 

$22 
Recel ese sor ‘ ’ signal" 

in 
Compare sensor 

signal with 
threshold value 

25 24 
Sensor signal > 

threshold 
value? 

Switch on 
mlcropump 

lee 
Receive sensor . 

signal 

£27 
Compare sensor 

signal with 
threshold value 

29 

Switch off 
micropump 

Sensor signal 
< threshold value? 

Fig. 6 



Patent Application Publication Aug. 19, 2010 Sheet 5 0f 16 US 2010/0205728 A1 

31 

30 Power on 

\ l 32 
Receive sensor 

D signal ‘_ 

Compare sensor 
signal with 

threshold value 
35 

Select 
preparation 

Sensor signal > 
L 36 threshold value? 

Actuate valves 

J, 31 
Switch on 
mlcropump 

J 38 
Receive sensor ‘ 

signal 

l 3, 
Compare sensor 

signal with 
threshold value 

41 

Sensor signal 
< threshold 

value? 

Switch off 
mlcropump 

Fig. 7 



Patent Application Publication Aug. 19, 2010 Sheet 6 0f 16 US 2010/0205728 A1 

131 

1 3o\ Power on 

‘ 1 32 

l 133 
Compare sensor 

signal with threshold 
value 

135 

Select 
preparation 134 

Sensor signal > 
$ 135 threshold value? 

Select 
mlcropump 

‘ 13'! 
Switch on 
mleropump 

‘ 13a 
Receive sensor ‘ 

signal 

l 139 
Compare sensor 

signal with 
threshold value 

1 41 

Switch off Sensor signal 
mleropump < threshold 

value? 



Patent Application Publication Aug. 19, 2010 Sheet 7 0f 16 US 2010/0205728 A1 

10'—— 

6___. 



Patent Application Publication Aug. 19, 2010 Sheet 8 0f 16 US 2010/0205728 A1 



Patent Application Publication Aug. 19, 2010 Sheet 9 0f 16 US 2010/0205728 A1 
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TOILET CLEANER DISPENSER WITH AN 
ADJUSTABLE SUBSTANCE DISPENSING 

AMOUNT 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present application is a continuation of Interna 
tional Application No. PCT/EP2008/054l 95 ?led 8 Apr. 
2008, Which claims the bene?t of German Patent Application 
No. 10 2007 040 323.4 ?led 24 Aug. 2007, both ofWhich are 
incorporated herein by reference. 
[0002] The present invention relates to a toilet freshener 
With electromechanically effected release of adjustable 
amounts of preparations in or on a toilet boWl. 

[0003] Accurate dispensing of ?oWable or pourable com 
positions is relevant in a large number of ?elds of application. 
[0004] Domestically, dispensing of ?oWable substances is 
increasing in importance, based primarily on exact, con 
trolled dispensing of active substances so that the environ 
ment is protected by conservation of resources and prevention 
of incorrect or over-dispensing, While ef?ciency of the active 
substances dispensed in this Way is optimiZed. 
[0005] Dispensing of cleaning and fragrancing composi 
tions in the toilet area is currently performed primarily by 
“toilet fresheners”. These are single- or multi-chamber con 
tainers Which are hung in the toilet boWl in such a Way that an 
active substance is released from the toilet freshener into the 
toilet boWl during the ?ushing process of flushing the toilet 
boWl With Water. 

[0006] Such devices are known, for example, from 
EP0828902 or DE10113036. 

[0007] A signi?cant disadvantage of these toilet fresheners 
is that dispensing depends substantially on local ?oW condi 
tions in the toilet boWl during the ?ushing process. HoWever, 
?oW conditions can vary Widely, depending on the type of 
toilet and positioning of the toilet freshener in or on the toilet 
boWl. For example, With certain toilets it is possible that no 
active sub stance is released from the toilet freshener due to no 
or insuf?cient Water ?oWing over the toilet freshener during 
the ?ushing process, resulting in the dispensing mechanism 
of the toilet freshener not being initiated. 

[0008] Toilet fresheners described in the art are knoWn 
Which supply a solid or gel-form active substance and are 
arranged under the rim of the toilet boWl directly in the ?ush 
Water stream. Active substances are typically released from 
such toilet fresheners by penetration of ?ush Water through 
openings in the toilet freshener, at least partially dissolving 
the active substances and discharging them aWay from the 
toilet freshener When the ?ush Water exits through corre 
sponding outlet openings. Depending on hoW the toilet fresh 
ener is arranged in the toilet, the amount of How through it can 
vary due to very different ?oW conditions locally in ?ush 
Water outlet from the toilet boWl rim, resulting in only a slight 
release of active substances. In extreme cases, it is possible 
that no active substance is released from the toilet freshener if 
the toilet freshener is arranged in an area in Which the ?ush 
Water ?oWs poorly or not at all. It may not be possible for a 
user to determine Which area of a toilet is ?oWed over su?i 
ciently Well but not too violently and therefore Well suited for 
placement of the toilet freshener. 
[0009] In addition, the amounts of active substance 
released can be in?uenced by the temperature of the ?ushing 

Aug. 19,2010 

Water, so that a greater release of active substance is observed 
in Warmer months than is released in the colder months of the 
year. 
[0010] To ensure that toilet boWls are cleaned With toilet 
freshener in an environmental manner, de?ned, constant dis 
pensing appropriate to requirements of the active ingredient 
compositions is assuming much greater signi?cance. 
[0011] It is therefore an object of the invention to avoid the 
disadvantages of the toilet freshener of the above-described 
type and to provide a toilet freshener Which provides adjust 
able release of active substances from a toilet freshener. 
[0012] A signi?cant advantage of the toilet freshener 
according to the invention is that active substances are dis 
pensed into the toilet boWl in a manner appropriate to require 
ments, thereby achieving active substance use Which is more 
effective and better conserves resources. 

[0013] This is accomplished by a toilet freshener having at 
least a ?rst container With a ?rst preparation, Wherein the 
container can be coupled to the dispenser of the toilet fresh 
ener. The toilet freshener further includes at least one poWer 
source, a control unit and a release element and/or pump 
Which interact in such a Way that at least tWo different, de?ned 
amounts of at least one preparation can be released from the 
toilet freshener into the toilet boWl. 
[0014] Release of a de?ned amount means in this connec 
tion that the amount released is independent of the amount 
and/or the duration of ?ush Water How and of the positioning 
of the toilet freshener in the or on the toilet boWl and is 
determined by the control unit of the toilet freshener. 
[0015] Many toilets these days provide a “Water saving 
function” in addition to the “normal” ?ushing option Which, 
When actuated, releases a smaller amount of ?ush Water, 
usually for a shorter period. The toilet freshener according to 
the invention alloWs for positioning of the toilet freshener in 
any desired Way on the toilet boWl to achieve optimum active 
substance release relative to the amount of ?ush Water and 
duration of ?ushing. 
[0016] The toilet freshener according to the invention con 
sists of various components Which may in turn be combined 
into assemblies. These components include at least one 
pump, a release element, a control unit, a sensor unit, a poWer 
source, a container, a fastening means and a preparation. In a 
preferred embodiment, the pump, control unit, sensor unit 
and poWer source are combined into a “dispenser” assembly. 
The components and assemblies are described beloW. 

Dispenseri 

[0017] The dispenser can include the poWer source needed 
to operate the toilet freshener, its control unit, sensor unit and 
at least one pump. Preferably, the dispenser includes a hous 
ing for protection from Water splashing into the interior of the 
dispenser, as may occur When the toilet freshener is used in a 
toilet boWl. 
[0018] It is also preferred to have the dispenser arranged on 
the outer rim of the toilet boWl, further enabling protection 
from exposure to Water splashes as Well as convenient opera 
tion of the dispenser. In addition, by having a dispenser that 
does not project into the interior of the toilet, the useful 
cross-sectional area of the toilet boWl is not reduced. 
[0019] Since, depending on their intended purpose, dispen 
sible preparations can have a pH value of from 2 to 12, any 
component of the toilet freshener Which contacts these prepa 
rations should have appropriate acid and/or alkali resistance. 
In addition, suitable material selection should ensure that 
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these components are as far as possible chemically inert (e.g., 
in relation to nonionic surfactants, enzymes and/ or fra 
grances). 
[0020] It is particularly advantageous for electrical compo 
nents of the toilet freshener such as the poWer source, control 
unit and sensor unit to be encapsulated or housed separately 
or together so that the dispenser is substantially Water-tight 
(i.e., the dispenser is thus functional even When completely 
surrounded by liquid). Examples of useful encapsulation 
materials include multicomponent epoxide and acrylate 
encapsulation compounds such as methacrylate esters, ure 
thane meth- and cyanoacrylates or tWo -component materials 
comprising polyurethanes, silicones, epoxy resins. 
[0021] A signi?cant advantage of the invention is the sepa 
ration of the toilet freshener into a dispenser and a container 
coupled With the dispenser, Whereby the toilet freshener is 
?exible and adapted for the Widest possible range of applica 
tions. 

Pumpi 

[0022] For the present application, a pump is a ?uid poWer 
machine for moving or delivering in particular small quanti 
ties of ?uid by converting mechanical drive poWer into ?oW 
poWer. 
[0023] Fluids are understood to be liquids and gases, and 
mixtures thereof and With solids. 
[0024] Pumps include positive-displacement pumps, oscil 
latory pumps, diaphragm pumps, piston pumps, rotary 
pumps, dynamic pumps, centrifugal pumps, electrohydrody 
namic pumps, electroosmotic pumps, magnetohydrodynamic 
pumps, surface acoustic Wave pumps, capillary pumps, elec 
troWetting pumps, ther'mocapillary pumps. 
[0025] The pump is either connected directly to the poWer 
source or the control unit is interposed therebetWeen. 
[0026] In a further embodiment of the invention the release 
of at least one preparation can occur merely by gravity With 
out use of a pump. Release of the preparation from the con 
tainer into the surrounding environment can be controlled in 
this con?guration, for example, by a valve Which opens to 
release the preparation and closes to prevent release. The 
valve can be controlled directly by the poWer source or by the 
control unit connected therebetWeen. 
[0027] The pump, sensor and control unit are advanta 
geously con?gured so that a de?ned amount of active sub 
stance preparation is released into the toilet boWl irrespective 
of the arrangement of the toilet freshener in or on the toilet 
boWl and/or of the amount of ?ush Water to Which the toilet 
freshener is exposed. 
[0028] The pump likeWise makes it possible for at least tWo 
different, de?ned amounts of at least one active substance 
preparation to be released. A signi?cant advantage of this 
embodiment of the invention is that active substances are 
dispensed into the toilet boWl in a manner appropriate to 
requirements, thereby achieving active substance use Which 
is more effective and better conserves resources. 

[0029] In a further development of the invention, the pump 
is con?gured in such a Way that it is able to release an active 
substance preparation With a viscosity of <5000 mPa~s. 

Micropumpi 
[0030] Delivery rate of a micropump amounts convention 
ally to from 50 nl to 100 ml per minute, preferably from 250 
nl to 30 ml per minute, particularly preferably from 500 nl to 
5 ml per minute. 
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[0031] Preferably the micropump has a structural volume 
of about 5 cm3 or less, particularly preferably of about 3 cm3 
or less, particularly preferably of about 2 cm3 or less. 
[0032] The speci?c delivery rate of a micropump (calcu 
lated from the ratio of the delivery rate to the structural 
volume of a micropump) is typically about 500 [l/min] or less. 
The speci?c delivery rate preferably lies from 1 to 300, par 
ticularly preferably from 1.5 to 200, particularly preferably 
from 2 to 150, very particularly preferred from 2.5 to 100 
l/min. 

Diaphragm Pumpsi 

[0033] Diaphragm pumps are particularly advantageous for 
dispensing cleaning and active substance preparations as Well 
as fragrances. 
[0034] Diaphragm pumps typically include an inlet valve 
and an outlet valve respectively leading into and out of a 
pump chamber, formed in part from a pump diaphragm, and 
an actuator. 

[0035] When the inlet valve is closed, the actuator causes 
compression of the pump chamber by acting mechanically on 
the pump diaphragm, Whereby the ?uid located in the pump 
chamber is conveyed out of the pump chamber via the open 
outlet valve. 
[0036] Once the discharge process is complete, the outlet 
valve is closed and decompression of the pump chamber is 
effected by the actuator, Whereby the ?uid is then draWn into 
the pump chamber via the noW open inlet valve. 
[0037] By suitable con?guration and/ or control of the 
valves and of the actuator, delivery direction of the micro 
pump can be in?uenced or reversed. 

[0038] The diaphragm pump actuator can be electromotive, 
piezoceramic, bimetallic, memory metallic, pneumatic, peri 
staltic, electrostatic, electromagnetic or thermal drive units. 
[0039] The valves can be active or passive valves. Passive 
valves include clack valves, diaphragm valves or no-moving 
parts valves. 
[0040] Depending on the ?eld of application, pressure-side 
release of the preparation from the dispenser can occur drop 
Wise, as a jet or spray, by diffusion or by vaporization. 
[0041] For preparations having a tendency to form deposits 
over extended storage, it may be advantageous to arrange the 
container housing the preparation on the pressure side of the 
pump. In this con?guration, only a ?uid containing no 
deposit-forming substances is delivered through the pump. In 
this case, it is particularly advantageous to use air as the ?uid. 
[0042] The ?uid is pumped into the container under pres 
sure. The container has a pressure equalizing valve Which, 
When a de?ned pressure in the container is exceeded, alloWs 
the product to ?oW out of the container. 
[0043] In this Way it is in particular possible to use the 
dispenser for a variety of preparations Without jeopardizing 
the functionality of the pump due to possible deposits or 
reactions betWeen tWo preparations. 

Release Elementsi 

[0044] Release elements are any kind of device suitable for 
releasing an active substance into the surrounding environ 
ment of the dispenser. 
[0045] Release elements can include nozzles, spray heads, 
droplet dispensers, foam spray heads, piezo elements, porous 
elements, Wick systems, capillary systems, nebulizers, ultra 
sound nebulizers, ionization nebulizers etc. 
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[0046] Nozzles, spray heads, droplet dispensers, foam [0055] The release element(s) is/are advantageously con 
spray heads, pieZo elements and the like are particularly suit- ?gured so that, irrespective of the positioning of the toilet 
able for releasing active substances into the toilet or onto the freshener on the toilet boWl, a de?ned amount of at least one 
interior surfaces of the toilet boWl. active substance preparation is released in a directed and 
[0047] NoZZles, atomiZers, spray heads, pieZo elements, de?ned manner into the interior of a toilet boWl. Advantages 
sintered plates, porous elements, Wick systems and the like of such a development include more speci?c exposure of 
are particularly suitable for releasing active substance prepa- surfaces of the toilet boWl to one or more active substances, as 
rations into the air. Well as the ability to treat different surfaces With different 
[0048] Release elements can have the same or different active substances. For example, considering a German style 
spray cone shapes When releasing the preparations. Accord- ?at-pan toilet, the pan portion can be Wetted With an active 
ingly, it is possible for one release element to produce a jet substance for reducing adhesions, While an active substance 
With a someWhat narroW or directed application area, While for reducing lime deposits can be applied onto the funnel 
another release element produces a broad application ?eld. shaped Walls extending from the pan to the rim of the toilet. 
Obviously, various combinations of the most varied spray 
cone shapes are possible. Control Uniti 
0049 In articular, the release element can be arran ed in _ _ _ _ _ _ 

inovallale malfiner on the toilet freshener that alloWs the ugser to [0956] A eomrol mm In the present apphcallon 1S a devlce 
orient the spray cone on the release element onto a desired sultable fOr_1n?uenCn_1g the transport ofmatenal’ energy and/ 
application ?eld. The release element can also permit adjust- or mfcfrmanon To?ns end’ the Comr 01 mm acts on, transduc' 
mem of the Spray Cone ShapeI ers With information Which it processes for achieving the 
[0050] The release element can also provide electrostatic Control ObJeCnVe' _ 
charging of active substance droplets, thereby improving the [0057] Transducers Include’ for example’ pumps and/Or 
Wetting, adhesion and/or distribution of the active substance Valves' 
on a Surface and/Or in the air_ [0058] In a preferred development of the invention the toilet 
[0051] The release element can also be constructed as a fan freshener does not make use of any mechanical Control ele 
Con?gured either to improve air quality by drawing in mal- ments for product release, enabling the toilet freshener to be 
odors or optimiZe active substance distribution in or on the miniaturized so that it may also be used in applications in 
toilet bow] Which the siZe of the toilet freshener is critical. 
[0052] Release elements can further be con?gured so that [0059] The controlunit can include aprogrammable micro 
one or more active substances are released in different direc- processor. In a particularly preferred embodiment of the 
tions from one another. The folloWing table provides a non- invention, a plurality of dispensing programs are stored in the 
exhaustive list of some possible con?gurations regarding the microprocessor for selection and execution depending on the 
direction of release. container coupled to the toilet freshener. It is also possible for 

the dispensing programs to be manually invoked by the user. 
[0060] The control unit is preferably arranged on the out 

I I I I Wardly facing side of the toilet boWl, alloWing it to be oper 
Dlmctlon OfreleawA Direction Ofmlease B ated by the user, in particular, When the user is sitting on the 

Release of fragrance into Release of fragrance into toilet 

toilet bowl I Surrounding envilronment [0061] In a particularly preferred development of the inven 
Releas? ofclea‘nmg agent Rem-Se ofcleampg agent-under tion the control unit has a dispensing program for introducing 
into toilet boWl the toilet rim/during ?ushing ’ _ _ _ _ 

or Outside the ?ushing pnmss at least tWo different active substance preparations into a 
R?l??se ofcl??-ning agent R?l??se Of fr?gmnCe into toilet boWl or into the surrounding environment of the toilet 
into toilet bowl Surrounding environment boWl, Wherein in at least tWo successive points in time t1 and 

t2 at least tWo different active sub stance preparations are 
[0053] Further desired Combinations Of the Con?gurations released, With at least one active substance preparation intro 
shoWn in the above table are also possible. dueed into the inter 10F Ofa toilet bOWl 
[0054] It is advantageous to arrange the release element in [0062] Such a dispensing program alloWs optimiZed clean 
a movable manner on the clip of the toilet freshener. Doing so ing performance due to control of possible chemical reactions 
alloWs the user to orient the release element and spray cone of based on appropriately time-offset release of the correspond 
the preparation in order to Wet a de?ned application ?eld in or ing preparation or preparations, some examples of Which are 
on the toilet With the preparation. listed in the folloWing table. 

t1 t2 Advantage 

Cleaning product Fragrance in Optimized fragrance development, since fragrance is 
in toilet boWl toilet boWl after released into the toilet boWl after flushing and is 
during ?ushing ?ushing consequently not ?ushed aWay With the flush Water. 
process Fragrance is not “decomposed” by cleaning preparation. 
Fragrance in Cleaning product Optimized fragrance development, since fragrance is 
toilet boWl in toilet boWl released into the toilet boWl before flushing and is 
immediately during ?ushing consequently not ?ushed aWay With the flush Water. 
before use process Fragrance is not “decomposed” by cleaning preparation. 
Cleaning product Cleaning product Cleaning productA may prevent adhesions in the toilet 
















