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(54) A smart dosing device

(57) The present invention is directed to a portable,
self-contained, device for dosing and/or dispensing at
least one product into an appliance for treating laundry
or dishes, said device comprising a housing with at least
one compartment for containing said at least one prod-
uct, said at least one compartment being closed by at
least one corresponding cover, the device being char-
acterized in that said device comprises at least one
means for storing energy and releasing it, such that said
product is released at one or more predetermined point
(s) in time during the wash cycle.

Preferably, said means is a battery, more preferably
a rechargeable battery. Also preferably, said device
comprises at least one sensor and/or at least one actu-
ator for detecting when the wash conditions are optimal
and open at least one of said at least one compartments
for releasing a product.
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Description

Field of the invention

[0001] The present invention relates to devices for
dosing treatment compositions to be released into a me-
dium, in particular those required for use in fabric and
home care.

Background of the invention

[0002] Dosing devices for dosing treatment composi-
tions in a dish or laundry washing machine are repre-
sentative of the various dosing devices to which the
present invention can apply. Typically, such dosing de-
vices comprise at least one compartment which is filled
with product by the consumer, and at least one opening
which is such that said product is mixed with wash water
during a wash cycle. Such dosing devices are interest-
ing because the compartment is usually designed such
that it contains substantially the amount of product nec-
essary for one wash cycle. So the dosing device allows
for dosing and direct release of the product onto the
items to be treated. Such dosing devices are usually re-
usable.
[0003] A lot of improvements have been brought to
dosing devices through the years, all directed to a better
dosing and/or release the product during the wash. Es-
pecially, it was seen as an important feature that the re-
lease of the product may be delayed, for example till the
last phase of the wash cycle.
[0004] Some dosing devices comprise more than one
compartment. Typically this type of devices are used for
products that are incompatible, but which must be add-
ed in the same wash water, for example in EP.0.236136
A1 to Unilever.
[0005] Some other devices comprise a means for re-
leasing their contents progressively during the wash cy-
cle, or even at some point in time during the wash, for
example at the spin drying phase or during the last rinse.
In case the release needs to be progressive, the device
comprises for example vents shaped as restricted open-
ings, for example in US.4.703.872 to Procter and Gam-
ble. In case the release needs to be delayed in the wash
cycle, the device comprises mechanical means, for ex-
ample it uses temperature of the wash water, and the
difference of retraction properties of its constitutive ma-
terials: for example US.5.768.918 discloses a device
comprising a main compartment and a cover to releas-
ably close said compartment, both made out of two dif-
ferent materials. Before the wash, the user fills the de-
vice and closes the compartment with the cover. During
the wash, at the time the temperature of the wash water
changes, typically during the last rinse, the retraction of
the cover is more important than the retraction of the
compartment's material, such that said cover slides
open from said compartment, thereby releasing the con-
tents. Another means used for release product at one

point in time during the wash is the use of the centrifugal
force at the time of the spin drying. Devices using a com-
partment releasably closed with a cover that is closed
by the user before the wash and then opened by the
centrifugal force is for example disclosed in US.
3.888.391 to Procter and Gamble.
[0006] Other embodiments were found to improve the
release of the product at one point in time during the
wash, for example the use of porous membranes, for
example as disclosed in EP.0.236136 A1.
[0007] The dosing devices which can be found in the
art solve some issues. However, it appears that in some
cases, the conditions in the wash water change from
one wash cycle to another, when using the same wash-
ing machine. Such conditions depend on the amount of
items to be washed, the nature and amount of product
that is used, the water hardness, and other parameters.
So one main disadvantage is that the opening of the
dosing device and release of the product cannot be pre-
determined, but depends only on wash water character-
istics, which are likely to vary from one wash cycle to
another.
[0008] It is therefore one main object of the present
invention to provide the user with a dosing device which
is portable and self contained, so that it can be used for
in-house applications, which comprises a means to re-
lease the device's contents at a predetermined moment
of the wash cycle. In addition, it is an object of the
present invention to provide a device that allows to re-
lease products that could not be released by a washing
machine.

Summary of the invention

[0009] The present invention is directed to a portable,
self-contained, device for dosing and/or dispensing at
least one product into an appliance for treating laundry
or dishes, said device comprising a housing with at least
one compartment for containing said at least one prod-
uct, said at least one compartment being closed by at
least one corresponding cover, the device being char-
acterized in that said device comprises at least one
means for storing energy and releasing it, such that said
product is released at one or more predetermined point
(s) in time during the wash cycle.
[0010] Preferably, said means is a battery, more pref-
erably a rechargeable battery. Also preferably, said de-
vice comprises at least one sensor and/or at least one
actuator for detecting when the wash conditions are op-
timal and open at least one of said at least one compart-
ment for releasing a product.

Brief description of the drawings

[0011] The invention will now be explained in detail
with reference to the accompanying drawings, in which:

- Figure 1 is a profile cut view of a dosing device ac-
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cording to the present invention, in the closed posi-
tion, with cover positioned for opening towards the
outside of the device.

- Figure 2 is a profile cut view of a dosing device ac-
cording to the present invention in the open posi-
tion, with cover positioned for opening towards the
inside of the device.

- Figure 3 is a profile cut view with the housing, cover
and plunger rod of a dosing device according to the
present invention.

- Figures 4 and 5 are profile views showing various
embodiments of the actuator.

- Figures 6 A, B, C and D are schematic views show-
ing various embodiments of the locking mechanism
for securing the dosing device in closed position.

Detailed description of the invention

[0012] As per figures 1, 2 and 3, the dosing device (1)
of the present invention comprises a housing (10) with
at least one opening (11). Said opening (11) is remova-
bly closed by a cover (12). Inside the housing (10), the
dosing device (1) comprises at least one compartment
for the electromechanical components, and at least one
other product compartment (14) for filling with the prod-
uct to dose and dispense. Said at least one product com-
partment (14) can have any suitable shape, such that
once the dosing device (1) is opened, the release of its
contents is easy and complete (even if progressive).
While the dosing device (1) can have any suitable
shape, in one embodiment it is made out of two hemi-
spheres, one comprising at least one product compart-
ment (14) for containing at least one product to be re-
leased, and the other hemisphere comprising an elec-
tromechanical compartment (13) containing the power
supply, at least one sensor (16), actuator systems (17),
and a microchip (18) for driving a logic control program.
[0013] The dosing device (1) according to the present
invention is primarily suitable for dosing any type of
product that is used for treatment of items. Preferably it
is for dosing products for use in fabric and dish care,
more preferably detergent compositions. Products suit-
able for use with the dosing device (1) of the present
inventions include but are not limited to: laundry deter-
gents and additives, bleach-based products, hypochlo-
rite-based products, dishwashing compositions, per-
fumes, malodor removal compositions, fabric softeners,
disinfectant, easy ironing, detergent boosters (en-
zymes)... The dosing device (1) of the present invention
can have various uses that require release of treatment
product into a medium, at one time or sequentially. Such
uses include but are not limited to: dish-washing, hot air
drying of fabrics or the like, release of body care prod-
ucts in a bathtub, release of shower gel or shampoo,
release of light duty liquids in the sink for assisting hand
dish washing, release of cleaning or perfuming products
in the tank of toilets, etc.... In the following description,
and for the sake of clarity, the example will be given of

application of the dosing device (1) for treatment of fab-
rics in a laundry washing machine.
[0014] By dosing device (1), it is meant a device with
which it is possible to measure the right amount of prod-
uct to be released during a wash cycle, depending on
the wash conditions, including but not limited to the
amount of items to be washed, the composition of the
washing environment (for instance the wash water), the
nature of the product which is used for the wash...
[0015] In one preferred embodiment, the dosing is
made by the user her/himself. For example, this can be
done by using the size of the device's compartment to
measure the right amount of product to be released in
the wash. In this case, the device comprises a means,
for example dosing line-up marks, that will help the user
chose the right amount of product to fill in. Alternatively,
the user can introduce a cartridge of product into the
dosing device (1), said cartridge containing a predeter-
mined amount of product, e.g. for one or several wash
(es).
[0016] In another embodiment, the dosing is done by
the device itself, which is constructed so that its at least
one compartment can be opened and closed again dur-
ing the wash. In this case, the compartment does not
comprise line-up marks, the user fills it completely be-
fore the wash. During the wash, the dosing device (1)
first opens to release product, then senses when the
concentration of product is sufficient and finally closes
to prevent over-dosing of the product. In this case, the
concentration sensing is done by a checking one com-
ponent which is a characteristic of the product to be re-
leased, for example, the level of chlorine can be sensed,
in case the product to be released is bleach. The skilled
person will be able to determine which compound must
be sensed, depending on which product is released. Of
course, a corresponding and suitable sensor (16) must
be integrated to the dosing device (1) in this case, and
the control logic program must be adapted accordingly.
[0017] When closed, the dosing device (1) can be of
any suitable shape, for example cubic, but it is prefera-
bly substantially spherical, and more preferably, it is de-
signed such that once closed and ready to be placed in
a washing machine, its overall surface is as smooth as
possible, so that no sharp protrusion can damage the
items which are being treated. Indeed, one possible use
of the dosing device (1) of the present invention is the
use for releasing fabric care products in a laundry wash-
ing machine, thus it is necessary that the device's sur-
face be as smooth as possible so as not to tear the fabric
during the wash, even when the device is open. In a pre-
ferred embodiment, the dosing device (1) comprises a
means for making it stand on a flat surface, for example
on a table. This means can be for example a flat portion
of the housing (10)'s outside surface, or a stand. Alter-
natively, the electronic components of the dosing device
(1), which are the heaviest part of said device are locat-
ed in the bottom portion of said device, so that when the
device is put on a flat surface, it always stays in the up-
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right position.
[0018] Once open, the dosing device (1) most prefer-
ably stays into one whole part, so that the user does not
have to remove more than one portion of the device from
the washing machine's drum after the wash.
[0019] The materials used for the housing (10) and
the cover (12) might be of any type, and they may be
made out of one single or several materials. Preferred
materials for the housing (10) and the cover (12) are
synthetic materials, for example plastic or rubber, so as
to resist to liquids and or temperature variations. It is
highly preferred that once closed, the dosing device be
liquid-tight. Of course, all materials constitutive of the
dosing device (1) will be chosen such that they resist to
the conditions of use. Preferably, they are heat resistant
so as to be used in the tumble of a clothes hot air dryer
without damage, or into a dish-washing machine. Ex-
ample of hard materials include but are not limited to
polypropylene (PP), polycarbonate (PC), copolymers of
butadiene and styrene, and the like.
[0020] The housing (10) and the cover (12) are pref-
erably made by injection molding. In case they are made
out of more than one material, co-injection molding proc-
ess will be preferred, where applicable, since it is less
expensive than molding several insert portions sepa-
rately and then assemble them. For instance, co-injec-
tion molding can be used for the housing (10), to make
it out of hard plastic, with some portions out of a non-
slipping rubber material. It is preferred that at least some
portions of the dosing device's outer surface (including
housing (10) and cover (12)) are made out of a rubber
like material, which will help to prevent noise from tum-
bling in the machine. Alternatively, in one embodiment
of this invention, the dosing device (1) can be secured
to the walls of the washing machine's drum, for example
by means of a magnet. In this way, the noise due to the
tumbling of said dosing device (1) inside the drum during
the wash is canceled, or at least substantially reduced.
[0021] Alternatively, a rubber sleeve is fitted around
the device's main body and cover (12).
[0022] It is an essential feature of the dosing device
(1) of the present invention that it comprises at least one
means for storing energy (15) and releasing it, such that
the contents of said dosing device (1) is released at a
given predetermined time during a wash cycle. It is high-
ly preferred that the dosing device (1) also comprises at
least one sensor (16) which is linked to the means, to
determine when the environment, for example the wash
water, requires that the dosing device (1) be opened and
the product released. Also preferably, the dosing device
(1) comprises an actuator (17) which is linked to the cov-
er (12), so as to activate the opening (11) of said cover
(12) during the wash. Finally, the dosing device (1) fur-
ther comprises a microchip (18) that monitors the data
received from the sensors (16), and gives a signal to the
actuator (17) to open said dosing device (1) at the right
time during the wash cycle.
[0023] It is also an essential feature of the dosing de-

vice (1) of the present invention that it be portable, that
is to say that it is not too bulky and heavy and can easily
be handheld and manipulated by a user for in-house us-
age. Its dimensions must be such that it can be put into
the drum of an automatic washing machine, or clothes
hot air dryer, or into a dish washer. Preferably, its great-
est outer dimension does not exceed 20 cm. Also pref-
erably, its overall weight does not exceed 5 kg when
empty, more preferably, it does not exceed 2.5 kg when
empty, even more preferably its weight is not more than
1 kg when empty. At the same time, the size and/or
shape of the dosing ball must be such that it cannot be
entrapped between two parts of the washing machine,
for example between the drum and the outer casing of
a washing machine or dryer, especially in the American
types of machines.
[0024] Finally, it is an essential feature of the dosing
device (1) of the present invention that it be self con-
tained. By self contained, it is meant that the dosing de-
vice (1), once filled with product and closed, can work
independently from any other device. Particularly, it
comprises its own power source, and all means neces-
sary for it to determine properly the right time its contents
needs to be released, only by sensing its external envi-
ronment. In one alternative, the power is transmitted via
a coil transmitter, which receives electricity via a remote
generator.

Means for storing energy

[0025] It is an essential feature of the dosing device
(1) of the present invention that it comprises at least one
means for storing energy (15) and releasing it, such that
the contents of said dosing device (1) is released at a
predetermined point in time during the wash. Preferably,
said means is stored in the electromechanical compart-
ment (13) of the dosing device (1).
[0026] In a preferred embodiment, said means is a
throw-away battery, or rechargeable battery. More pref-
erably, the battery is not rechargeable, but contains suf-
ficient energy for lasting at least one year in normal con-
ditions of use. By normal conditions of use, it is meant
an average of 1 to 2 uses per week. For example, one
or more AA rechargeable or disposable batteries can be
used, the batteries being housed in the device. The volt-
age output of the battery is typically between 1.5 and 12
Volts, with a preferred output between 3 and 6V, for ex-
ample one DL223A 6 volt battery. A good alternative is
lithium batteries which are smaller and last longer.
[0027] In the case the device comprises rechargeable
batteries, the housing (10) preferably comprises a plug
recess, in order for the user to plug the dosing device
(1) on the main electricity to recharge it, or via a wireless
connection.
[0028] In an alternative embodiment of this invention,
the means for storing energy (15) is a kinetic battery.
The kinetic battery comprises a rechargeable battery
coupled to a mechanical movement which transforms
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any movement of said battery into electricity that can be
stored. Such kinetic batteries are known, for example in
the watch industry, and the type of kinetic battery suita-
ble for use with the dosing device (1) according to the
present invention will be appropriately chosen by the
person skilled in the art.

Sensor technology

[0029] It is an essential feature of the dosing device
(1) of the present invention, that it comprises at least
one sensor (16), as shown in figures 1 and 2. By sensor
it is meant a chip or similar electronic device which de-
tects a stimulus in the dosing device's environment, for
example in the wash water. Preferably, the sensor (16)
is directly coupled to a microchip (18) which transforms
the stimulus into an electric impulsion which is sent to
the means and then, the actuator (17). The sensor (16)
is housed in the electromechanical compartment (13) of
the device and secured for example with brackets and
screws. The microchip (18) which is preferably integrat-
ed to the sensor (16) itself is an electronic circuit which
runs a basic program, so called logic control program.
The logic control program integrates different parame-
ters of the wash which are sensed in the medium (e.g.
the wash water), and also integrates the type of product
that needs to be released, in order to calculate at what
time(s) during the wash, said products must be re-
leased. The specific construction of the electronic circuit
of the microchip (18) will be appropriately chosen by a
person skilled in the art.
[0030] The sensor (16) structure and construction
shall be adapted to the stimulus to be detected, and the
choice of the appropriate sensor (16) construction will
be easily determined by a person skilled in the art. The
dosing device (1) of the present invention comprises at
least one sensor (16), such that it can react to at least
one stimulus present in its environment. It will be appre-
ciated that the more stimuli said device detects, the
more accurate the product dosing and/or release will be.
In the following embodiments of the present invention,
wash water in the drum of a laundry washing machine
is taken as one example of the dosing device (1) envi-
ronment, but this example shall not be meant to restrict
the scope of applications of the dosing device (1).
[0031] In a first embodiment of the present invention,
the sensor (16) reacts to pH level into the wash water.
In this case, a preferred sensor (16) is a pH sensitive
electrode for delicate measurement in the drum of the
washing machine. The pH of the wash water essentially
depends on the amount and composition of the deter-
gent. During a wash cycle, the pH varies between the
main wash and the last rinse, typically between 8.2 and
7.2 for a liquid detergent, and between 10.5 and 7.2 for
a powder detergent, of course, these figures depend on
the water hardness.
[0032] In a second embodiment, the sensor (16) re-
acts to the drum rotation speed. In this case, the sensor

(16) is preferably an accelerometer combined with a
chip which sends an electric signal to the actuator (17)
whenever a certain acceleration or deceleration is ob-
tained. Typically, drum rotations vary from 30 to 60 drum
RPM during the wash, and from 100 to 1400 RPM during
the spin cycle. Some washing machines also have a
quick spinning during the main wash. Generally, a spin
cycle is observed at the end of each rinse, except for
delicate fabric programs.
[0033] In a third embodiment, the sensor (16) reacts
to the variation of temperature in the wash water. Typi-
cally, the wash water temperature varies from 12°C up
to 95°C, depending on the type of wash program which
is selected. The temperature also varies during a same
wash cycle. For example, some temperature profiles
show a constant temperature for a while in the main
wash, whereas with some other washing machines, the
temperature increases, shows a peak and then de-
creases during the main wash. A common denominator
is the decrease of temperature at the end of the main
wash. This drop of temperature at the end of the main
wash is a common feature of all brands, types, and pro-
grams of washing machines. This drop is due to the di-
lution by adding cold water and/or the purge of the main
wash water (except for cold wash programs), followed
by an addition of cold water for the first rinse. This drop
can be easily identified by using a sensor (16) that de-
tects a variation of temperature, or the speed of variation
of temperature over a period of time. This drop of tem-
perature at the end of the main wash can be used for
releasing for example a bleach, in the first rinse.
[0034] In a forth embodiment, the sensor (16) reacts
to the wash load. The wash load typically varies during
a same wash cycle, depending on the water entering or
exiting the drum. Typically, once the drum has been
loaded and is closed, there is a first increase due to the
water coming in for the first wash, then a plateau during
the main wash, then an exponential increase due to ad-
dition of water, then a drop due to purge, which means
the end of the main wash, then a new increase due to
rinse. The variation of wash load will allow the device to
determine what step of the wash is being performed,
and thus, release its contents at the right time.
[0035] In a fifth and preferred embodiment of the dos-
ing device (1) according to the present invention, the
sensor (16) is a conductivity analyzer. Such a sensor
analyses the concentration of laundry detergent or an-
other ionic liquid solution. Such a sensor can be
achieved for example by a four contact capacitive meas-
urement device. This enables to coat the contacts them-
selves with a thin layer of non-conductive protective ma-
terial thereby removing the risk of contact degradation
through electrochemical action. It should be noted that
any measurement of ionic conductivity, such as this,
should be preferably performed using alternating sig-
nals (ac) to prevent ion migration opposing an applied
dc field. The measurement with such a four contact sen-
sor is done by passing an ac current, which is measured
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(A), through the liquid via the two outer contacts, and
measuring the voltage (V) developed across the two in-
ner contacts. The conductivity of the liquid is proportion-
al to A/V, irrespective of the contamination between the
contacts and the liquid (such a contamination is usually
due to accumulation of compounds on the surface of the
electrodes).
[0036] In another embodiment of this invention, the
dosing device (1) is coupled to a sensor (16) which is
secured into the washing machine, for example into the
powder or additive drawer of the machine, or alterna-
tively into the pipes of the washing machine. Said sensor
(16) is a conductivity analyzer which determines when
there is addition of water. Said conductivity sensor (16)
is coupled to the dosing device (1) by radio-frequency
link. This allows to determine addition of water to the
wash, even when there is already water inside the drum,
and thus, it allows the dosing device (1) to detect a new
addition of water while it is already immersed during a
wash cycle. This improves the accuracy of the dosing
device (1) in determining the different steps of a wash
cycle, and thus improve the determination of the right
time to release its contents.
[0037] All the above parameters can be detected one
by one, but the device preferably combines at least two,
more preferably at least three different sensors (16), so
that it can better determine the right time for releasing
its contents. Indeed, one parameter, for example tem-
perature may vary from a washing machine to another,
and from one program to another. It has been found that,
by combining several parameters to be detected, the de-
termination of the steps of a wash cycle is more accu-
rate. It has been found that surprisingly, combination of
detection of conductivity and acceleration leads to a
very good determination of when the product should be
released during the wash cycle. This is even improved
when combining conductivity and acceleration of the
drum with the temperature of the wash water.
[0038] The sensors (16) as described above are used
for determining the wash conditions, and more particu-
larly in two distinct situations: (a) learning what are the
main steps of a wash cycle, in case the dosing device
comprises a learning memory, and/or (b) determining
the wash conditions, once the dosing device knows
what are the characteristics of the wash cycles that can
be selected, so that by sensing, said dosing device de-
tects what phase of the wash cycle is running.

Actuation

[0039] The release of the contained product during a
wash cycle relies onto the actuation of a means to open
the cover (12). In a first embodiment of the present in-
vention, the opening (11) of the cover (12) and release
the dosing device's contents is only powered by the
means for storing energy (15), for example a battery, via
an electromechanical actuator (19), for example an
electrical motor, a solenoid, or a nitinol wire.

[0040] In a second and preferred embodiment of the
invention, the energy used for moving the cover (12) in
open position is mechanical energy which was furnished
by the user himself before the wash. Said mechanical
energy is contained in a mechanical actuator (20). At
the time the device detects that the product needs to be
released, an electromechanical actuator (19) (powered
by the means for storing energy (15)) will release the
mechanical energy stored into the mechanical actuator
(20), thus acting as a transition actuator. The main rea-
son for such a transition actuator is the following: the
dosing device (1) must be easy and convenient to use,
and thus it must be as light and small as possible. A
good way to make it light and small is to reduce the size
of its components, and especially the size of the means
for storing energy (15). The amount of energy to open
the cover (12) is quite large, and if it would be furnished
only by a battery for example, the size of this battery
would be so large that it would not meet the above cited
requirements in terms of weight and size of the dosing
device (1). Thus, it has been found that the energy di-
rectly used to open the cover (12) can be purely me-
chanical and given by the consumer himself. The means
for storing energy (15), for example the battery is only
used to release said mechanical energy.
[0041] The mechanical energy to move the cover (12)
in open position can be achieved by any suitable means,
but in a preferred embodiment of this invention, said me-
chanical energy is achieved by a coiled spring (20),
more preferably a metallic coiled spring (20),as shown
in figures 1 to 3. At the time the user presses on the
cover (12) to close the dosing device (1), the coiled
spring (20) is compressed and loaded with mechanical
energy. The coiled spring (20) stores spring energy into
the device to reduce the amount of energy to be used
from the battery to activate the opening (11) of said de-
vice.
[0042] The device comprises a locking means (22) to
releasably lock the coiled spring (20) in its compressed
position (thus charged with spring compression energy),
said locking means (22) being unlocked by the electro-
mechanical actuator (19) which is powered by the bat-
tery. The locking means (22) is preferably achieved by
a locking tooth (23) located on the plunger rod (21). The
plunger rod (21) is linked to the cover (12). To this lock-
ing tooth (23) corresponds a retractable shaft (24) which
is linked to the electromechanical actuator (19), as
shown in figures 4, 5, 6A to D. When the user closes the
device, the shaft of the electromechanical actuator (19)
engages with the locking tooth (23) of the plunger rod
(21), so as to lock the spring in its compressed stage.
[0043] If the dosing device (1) comprises more than
one compartment, each compartment is closed by a
cover (12) which is linked to a separate plunger rod (21),
each of which is locked/unlocked by the shaft of a cor-
responding electromechanical actuator (19). Optionally,
in case the dosing device (1) is to be used by the user
to measure the right amount of product to dose before
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the wash, the plunger rod (21) comprises fill dosing
marks for different size doses. In one embodiment of the
invention, the cover (12) of the dosing device (1) is re-
movable. For example it can be unscrewed from the
plunger rod (21). Thus, the top extremity of the plunger
rod (21) comprises threads (25) to fit in corresponding
threads of the cover (12). Alternatively, the threads can
be replaced by bayonet means. Preferably, both cover
(12) and plunger rod (21) comprise matching double
lead threads for quicker engagement.
[0044] Once the dosing device (1) has been filled, and
prior to place into the washing machine, the user must
switch it on by using an on/off mechanism
[0045] In a first embodiment of the present invention,
the on/off mechanism is integrated into the bottom of the
plunger rod (21), that activates the device when the user
closes said device, and deactivates at the time the de-
vice opens during the wash and releases the product
contained therein.
[0046] In a second embodiment, the on/off mecha-
nism is also dependent from the plunger rod (21) and
cover (12), but is independent from the closing of the
dosing device (1): the switch is a "turn to activate"
switch. To switch the device on, the user has to use the
cover (12) and twist it.
[0047] In a third embodiment, the switch is independ-
ent from the plunger rod (21) and cover (12), and is pref-
erably located at the surface of the device's housing
(10). It is used independently from any other operation,
just as any normal switch.
[0048] The first embodiment is preferred in case the
dosing device (1) releases its contents in one go during
the wash. In this case, the device automatically switches
off after opening (11) of the cover (12). One advantage
is that the battery lasts longer because its not used dur-
ing the rest of the wash cycle. In the second and third
embodiments, the device does not switch off after a first
release, so these constructions are preferred in case the
device is means to release its contents at more than one
point in time during a wash cycle.
[0049] Preferably, the plunger rod (21) is designed
with a flat anti-spin geometry at one side, to prevent turn-
ing during the wash. Also this prevents turning of the rod
in the case the dosing device (1) is on/off activated by
twisting the cover (12).
[0050] The electromechanical actuator (19) can be
achieved through any suitable means such as linear or
rotary actuators, for example servos, solenoids, stepper
motors, pancake motors or custom manufactured linear
and rotary actuators, permanent or electronic magnets.
If the dosing device (1) comprises more than one com-
partment and said compartments are meant to be
opened at different times during the wash cycle, the dos-
ing device (1) preferably comprises independent elec-
tromechanical actuators to actuate the opening (11) of
the compartments separately.
[0051] In one embodiment of the device according to
the present invention, the electromechanical actuator

(19) is achieved by a solenoid (19) as shown in figures
4 and 5. The solenoid (19) comprises a retractable shaft
(24) which moves in/out of the plunger pin's locking
tooth (23). When the solenoid (19) is activated by the
battery, its shaft retracts into the solenoid (19) coil, out
of the locking tooth (23) of the plunger rod (21), and thus,
releases the mechanical energy contained into the com-
pressed coiled spring (20), thus moving the cover (12)
into its open position, and allowing release of product
from the dosing device (1).
[0052] As shown in figures 6 A, B, C and D, other al-
ternatives exist for the electromechanical actuation. For
example it can be a cam style reciprocating motion (A),
or a cam style with lever arm pivot (B), or a rotary thread-
ed multi lead (C), or a rack and pinion (D), or a crank
shaft style reciprocating motion (not shown).

Compartment(s)/Valve(s)

[0053] The main housing (10) comprises at least one
product compartment (14) for storing at least one prod-
uct. Preferably, the global containment volume is 100
ml, with a 20% overfill capacity, more preferably 150 ml
with a 20% overfill capacity. Also preferably, and as
shown in figures 1, 2 and 3, the compartment is bored
out on the bottom to allow the plunger rod (21) to slide
and open/close the cover (12). More preferably, said
bore is covered with a chemical resistant plunger rod
(21) seal with a canted coil spring that adjusts the wear
on the rod. For example, the chemical resistant plunger
rod (21) seal is made out of Teflon™.
[0054] Once in the closed position, a thermoplastic
elastomer gasket preferably seals the interface between
the cover (12) and the housing (10) of the dosing device
(1). More preferably, said gasket is made out of a soft
urethane elastomer.
[0055] In addition, the housing (10) preferably also
comprises a battery door which is located at the bottom
of the dosing device (1). This provides an access for the
user to replace the batteries in case those are not re-
chargeable. Said battery door is sealed by a thermo-
plastic elastomer gasket, preferably a soft SANTO-
PRENE™ elastomer gasket, similarly to a product com-
partment (14). Most preferably, there is no door and the
battery is sealed inside the device. While this prevents
changing the battery it gives an added level of security
against leaks.
[0056] In case the dosing device (1) comprises sev-
eral compartments, these compartments can be closed
by the same cover (12), or they can be closed separate-
ly. In a first embodiment of the present invention, the
compartments are closed by a diaphragm, which is sim-
ilar to diaphragms used in the camera industry, i.e. dia-
phragms which comprise several panels sliding one on-
to the other. In another embodiment, the compartments
are closed by telescopingly attached plates which are
movable one from the other, and which retract progres-
sively: the first plate moves to open the first compart-
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ment, and then moves and pushes the second plate, to
open the second compartment, etc.... Such opening/
closing systems allow to efficiently monitor the opening/
closing of the compartments, while using a system
which is reduced in size and uses very little energy.

Additional features

[0057] In one embodiment of this invention, the dos-
ing device (1) is equipped with a scanner which can read
a bar-code onto the label of a bottle. This allows the user
to use the same dosing device (1) to dose and dispense
different types of products, which should be released at
different times during a wash cycle. In this embodiment,
the at least one sensor (16) of the dosing device (1) con-
tains several programs, each of which is linked to one
type of product, for instance, one program for bleach,
another one for softeners. Before the wash, the user
scans the bottle, so that the dosing device's sensor (16)
recognizes the type of products and switches to the right
program of detection. Several types of scanners can be
used, for example a barcode scanner or a RFID scanner
(radiofrequency identification scanner).
[0058] In another embodiment, the dosing device (1)
comprises at least one LED which works as an electron-
ic guardian battery load monitor. For example, the LED
blinks when the system has proper voltage, and it is
steady when the voltage is low. The LED is mounted in
the electromechanical compartment (13), and yet, is vis-
ible on the outside of the device through a plastic light
pipe. In one embodiment, the LED gives a signal, for
example by blinking, at the end of the wash to warn the
consumer that the release of product worked well. Al-
ternatively, the signal can be given by a sound.

Contents

[0059] The dosing device (1) according to the present
invention is primarily suitable for dosing any type of
product, preferably it is for dosing products for use in
fabric and dish care, more preferably detergent compo-
sitions. Products suitable for use with the dosing device
(1) of the present inventions include but are not limited
to: laundry detergents and additives, bleach-based
products, hypochlorite-based products, dishwashing
compositions, perfumes, malodor removal composi-
tions, fabric softeners...
[0060] They can be used under any suitable form, in-
cluding but not limited to: nano-components in a liquid
or gel medium, granules, liquids, solid blocks to be grat-
ed, foams, gases, aerosols, salami to be dosed in slices,
mega-pearls, etc....

Control logic

[0061] Once the dosing device (1) is constructed and
ready to work, it still needs to integrate two parameters:
the type of product that will be used, and the type of

wash cycle. The type of product will determine at which
phase of the wash cycle, said product will be released.
It is not a subject of the present invention to give an ex-
haustive list of products that can be released by using
the dosing device (1), nor to explain at what time during
a wash they must be released. This is within the normal
knowledge of a skilled person. The determination and
memorization of what product and what wash cycle type
are selected is the role of the control logic program that
is driven by the dosing device's microchip (18). The con-
trol logic program allows to define the specific time to
release the product.
[0062] Firstly, the dosing device (1) must memorize
which product needs to be released. In one embodi-
ment, the type of product is integrated into the dosing
device (1) by programming it. This can be done by the
user, for example by scanning the product container la-
bel. In this case, the label comprises a bar code that is
read by the dosing device (1). In another embodiment,
the dosing device (1) is constructed to be used with only
one product, so the type of product to be used is mem-
orized at the time the dosing device (1) is constructed.
[0063] Secondly, the dosing device (1) must memo-
rize which type of wash cycle will be used, especially,
what are the main phases of the wash cycle (main wash,
rinses...etc.). It is known that typically, the consumers
use 2 or 3 different wash program types, as a maximum.
For each of them, the overall length of the cycle, the
temperature, the number of rinses differ, but they can
easily be learnt by the dosing device (1) after a few
"training" washes. In this case, the dosing device (1)
comprises a learning memory, as described above,
which learns the 3 different types of wash types with
their respective characteristics during the first washes.
[0064] Once the dosing device (1) has in memory the
characteristics of the different types of wash cycles that
can be used, and the type of product that needs to be
released, it can release the product at the right time dur-
ing a wash cycle, by using the sensors (16) who can
sense and tell the dosing device (1) which type of wash
cycle was selected, and what phase of the wash cycle
is currently running. For example, enzymes can be se-
quentially released, and then inhibited by a specific in-
hibitor during the main wash, or a bleach can be re-
leased in the first rinse, or rinse additives such as fabric
softener, easy ironing product, color care products can
be released in the least rinse. This list of example is not
exhaustive, and it can also apply to other types of treat-
ments depending on the type of items to be treated
(dishwashing, hot air fabric drying, etc.).

Process of using the dosing device

[0065] It is another objective of the present invention
to provide a process of dosing and/or dispensing at least
one product into an appliance for treating laundry or
dishes, by using a device according to claims 1 to 7, the
process comprising the steps of:
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(i) filling said device with said at least one product;
(ii) manually closing said device thereby loading the
device with mechanical energy, switching it on;
(iii) placing said device within said appliance togeth-
er with the laundry or dishes items to be treated,
and start said appliance for a treatment cycle;
(iv) taking said device out of said appliance together
with the laundry or dishes, once they have been
treated.

[0066] The appliances in which the dosing device (1)
is used includes but is not limited to vertical or horizontal
laundry washing machines, automatic dishwashing ma-
chines, or hot air clothes dryers.
[0067] As previously explained, the dosing device (1)
can be started on by twisting the cover (12) before push-
ing on it to close said device. Alternatively, the dosing
device (1) comprises an electrical switch at the bottom
of the plunger rod (21) which closes the electrical circuit
when the user presses onto the cover (12) to close the
device and starts said device on. Also alternatively, the
on/off switch is independent from the plunger rod (21)
and cover (12), and is a switch located at the surface of
the device's housing (10).

Claims

1. A portable, self-contained, device for dosing and/or
dispensing at least one product into an appliance
for treating laundry or dishes, said device compris-
ing a housing with at least one compartment for con-
taining said at least one product, said at least one
compartment being closed by at least one corre-
sponding cover, the device being characterized in
that said device comprises at least one means for
storing energy and releasing it, such that said prod-
uct is released at one or more predetermined point
(s) in time during the wash cycle.

2. A device according to any of the preceding claims,
wherein one means to store and release energy is
achieved by an electrical battery.

3. A device according to claim 2, wherein said electri-
cal battery is rechargeable.

4. A device according to claims 2 or 3, which further
comprises at least one actuator to open the cover
of said at least one compartment.

5. A device according to claim 4, wherein said actuator
is achieved by a mechanical actuator linked to the
cover, said mechanical actuator being manually
loaded with mechanical energy when the consumer
presses the cover prior to placing said device into
the washing machine, said mechanical energy be-
ing stored by locking the mechanical actuator in a

loaded position through a locking means, said me-
chanical energy being released when said locking
means is unlocked by an electromechanical actua-
tor powered by the battery.

6. A device according to claim 5, wherein said me-
chanical actuator is a metallic coiled spring, said
mechanical energy is spring compression energy,
said electromechanical actuator is a solenoid, and
said locking means is achieved by: (a) a locking
tooth located onto the movable plunger rod, into
which (b) a shaft of the solenoid moves in/out to re-
spectively lock/unlock said spring.

7. A device according to any of the preceding claims,
which comprises at least one sensor, so as to ana-
lyze the composition of the environment of said de-
vice and determine when the actuator must open
said at least one compartment.

8. A sensor for use in a dosing device according to any
of the preceding claims, which is linked to the bat-
tery and/or the actuator.

9. A process of dosing and dispensing at least one
product into an appliance for treating laundry or
dishes, by using a device according to claims 1 to
7, the process comprising the steps of:

(i) filling said device with said at least one prod-
uct;
(ii) manually closing said device, thereby load-
ing the device with mechanical energy;
(iii) placing said device within said appliance to-
gether with the laundry or dishes items to be
treated, and start said appliance for a treatment
cycle;
(iv) taking said device out of said appliance to-
gether with the laundry or dishes, once they
have been treated.
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